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DATA FOR 10173 TO 40178 PFiGE 1 OF 2 
_M_" __ -.. .. .. - _ - ---- - - ---- -- - - ---- -- - - -------- - - -- - - --_. - ----.--- - -- - -- -------

t'l I '·1 I t1G OPEI?AT lO W:; 

Ot'1-3T PEfit'l H F.: !:: Dm·HHHiE HRS 

DRILLING ------------------- 61 .2 
ROOF BOLTING --------------- 81 . 5 
SCALING -------------------- 223.0 
POAD G F.: fiD ItlG - - .- - ----------- 463.2 
DUST CO NT ROL --------------- 185 . 2 
OVER SIZE CRUSHING ---------- 198 . 2 
AIR COMPRESSOR ----- - ---- --- 209 . 2 
VENTILATION FAN ------ ------ 504.0 
ELEC TR ICAL ----------------- 511.2 

--------------- 277.0 
--------------- 345.7 
-- - ------------ 111.2 
--------------- 12.5 
---- - ---------- 20.0 
--------------- 82.0 

--------------- 0.0 
---------- - ---- 8.0 
1 ,:. 0::' ._1'_' HOLES DRILLED 128 HOLES LO ADE D 

TONS BLASTED 13250 USING 11849 L8S EXPLOSIVES 
BOLTS USED 134 

---------------------------------------------- --------------------
HAULING OPERATION3 

SERVICE FACTOR 71.3 ',' ,' . 

[I t·l- !:: T F: E fit'l H F.: !:: DO~,!tlT I r'lE 

LO ADER ----- ----------- 488.2 ------------ - -- 36.0 
TRUCKS --- .----- -------- 621.0 ---- .----------- 409 .2 

( :~:9 . 5 TOt·l!::./, 1_,fiD) TOt·!!:: 

t'l I t·IE TO CPU!::HEF:- -- ---------------- - 12557 
MINE TO ST OCKPILE ----------------- 3728 
STOCKPILE TO CRUS~ER -------------- 3486 

TOTAL lONS HAULED= 19771 .0 
TOTA L TRUCK LOADS= 590.0 

.:: 15 TO tl!::./LOAD::' 
CRUSHER TO STOCKPILE -------... - ----- 0 

Hr;:· c 
". '-' 



~::;t], ! I --l.lO r:t:·: ~:; OF'E F.: iH lOW:; ::;Ut,It'1f=tR\' 
nOTO ~nR 10178 TO 40178 . 

PflGE 2 OF 2 DATA FOR 10173 TO 40178 _._------_._------------------------------ --------------------------

.' .- .-, -. 
t. t . . .:,. ( TPH CRUSHING RATE) 

SERVICE FACTO R 52 .3 ' .' ,'. 

DOWHlt-1E HRS 

CRUSHERS ------ -- - ----
PRIMA RY ----------- -
SECONDARY ----------
TERTIARY ------------

LOADER ----------------

193 .4 
--------------
---------------
----------------------------

CONVEYORS ------------- --------------
ELECTF.: I CAL. ------------ --------- -- ----
MISCELLANEOUS --- - ----- --------------

OV ERS IZE ROCK ----------- ------------------------
TU RN- AROUND -------------------------------------
CRUSHED SHALE PRODU CED (TONS) 12328 

6.5 
11.13 
35.0 
31.5 
16.7 
8.0 

67.7 
39.13 
0.0 

---------------_._-------------------------------------------------
PRJDUCTION FIGU RES AND IN VE NTORIES 

DRY SHALE US ED (TJNS) ----------------- 5580 
AVERAGE F.R. GPT ------- --------------- 29 .3 
~,J ET 0 I L PF.:ODUCtD (E:E:L) ----------------- 3 1 :::7 
MINED SHALE IN M I~E (TONS) ------------ 9674 
MINED SHALE AT CRUSHER (TONS) - -------- 3511 
MINED SHALE STOCKPILES (TONS)---------- 1038 1 
C F:: U :~; H ED::; HAL E I H ::: H~ ~:; ( T Ot·i::: ) - - - - - - - - - - 1 gO 2 
CRUSHED SHALE IN STOC KPILE (TONS) --- - - 5670 
DF.:\' 0 I L TG:ml~:;FEF.:F.:E D TO :::;TORA CE (E:8L) 

FOF.: TIl E; PEf<: I OD - ---- - ------------- -- 2'301 
C U t'1 U L A T I './ E :::; I t·j C ~ .J A j.j 1 , 1 97::: - - - - - - - - 2'3 [1 1 

" . 



~'-'-. . ~ \ 

::;E['I I - ~,lOr:f<::; OPU:: fH I Ot~ ::; ::;ut,It' :i F~ \' 
DATA FOR 10178 TO 40178 

.. 
,'. SERVICE FA CTOR 83 .4 

D(H.HH I t'1E HRS OH-::;T F.:Elit-1 HRS 

RETORT ----- - ---------- 378.8 - - -- -----------
RAW SHALE CO~VEYOR --- - - -- - - - - --------
RAW SHALE SEAL -------- ----- ----------
GRATE -------------.---- ---------------
RET SHALE SE=tL -------- ---------------
RET SHALE CO~VEYOR ---- ---------------
COALESCER ------------- ---------------
ESP ------------------- ---------------
OIL LIHES - - ----------- ---------------
RECYCLE GAS 8~OWER ---- ---------------
AIR BLOWER ------------ ---------------
INSTUt-1EHT ------------- ---------------
ELECTRICAL ----- - ------ ---------------
MISCELLANEOUS --------- ---------------

TURN - AROUND ---------------------------------------

72.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
(1. ~;, 

0.0 
£1 . 0 
1.2 
2.0 

1706.2 

------------------------------------------------------------------
PRODUCTION FIGU RES AND INVENTORIES 

DRY SHALE USE D (TONS) -------------- - -- 3930 
AVERA GE F.A. GPT ---- - ----------------- 28.8 
WET OIL PRO DUC ED (BBl) ---------------- 2203 



PI LO T F'Lfit'1T OPERRT I 01-13 SUt'lI'lAR\' 
DATA FOR 10178 TO 40178 

SERVICE FACTOR 90.8 % 
DO~ltH I NE HRS 

RE TORT ---------------- 1286.2 ---------------
F:A~'~ :::HALE cO :·r· ... E\·OP ---- ---------------
Rml :::HALE :::E.iL -------- -----------.----
GRATE ----------------- -------~-------
RET SHALE SEAL -------- ---------------
RET SHALE CO~VEYOR ---- ---------------
COALESCER --- ---------- ---------------
ESF' ------------------- ---------------
OIL LINES ------------- ---------------
RECYCLE GAS BLOWER ---- ---------------
AIR BLOWER ------------ ---------------
INSTUMENT ------------- ---------------
ELECTRICAL ------------ ---------------
MISCELLANEOUS --------- ---------------

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
3.0 
0.0 
0.0 
0.0 
0.0 

128.0 
0.0 

742.8 
TURN-RROUND ------------------------ - --------------

---------_._-------------------------------------------------------
PR ODUCT ION FIGURES AND INVENTORIES 

DRY SHA LE USED (TONS) ---------- ------- 1650 
AVER AGE F.A. GF'T ---------------------- 29.9 
WET OIL PRODUCED (BBL) ---------------- 984 



OPERATI ONS SUM~ARY 
------------------

PAGE 1 OF 2 TO -;.'017::: 
-- -.. -- - - - -- ---- - - _ ... ,- - -- - - - --------- - - - ------ - ' ---------_ .. ---- ----- ------

MI~ING OPERATIONS 

DRILLING ---- - - ------------- 149.5 
ROOF BOLTING -------- ------- 131.0 
SCALING -------------------- 189.0 
ROAD GRADING ---- ----------- 259.0 
DUST CONTROL --------- ------ 298.5 
OVERSIZE CRUSHING ---------- 85.0 
AIR COMP RESSOR ------------- 310.0 
VENTILATION FAN -------- ---- 524.0 
~LECTRICAL -------------- --- 536 .0 

Dmlin I t'1E HF~S 

_______________ 194.5 
__ _______ ___ -- 348.0 
__ ._____________ 128.0 
______________ _ 38.0 
_____ __________ 14.0 
_______________ 12.0 
__________ ___ __ 8.0 
_______________ 16.Q 

--------------- 8.0 
HOLES DRILLED 279 HOLES LOAD ED 
TONS BLASTED 26275 USING 22 500 LBS EXPLOSIVES 
BOLTS USED 251 

---------------------------------------------------------------- ~-

HA ULING OPERATI ONS 

SER VICE FACTOR 77.5 % 

(I t·j - ~:; T F.: E fi t'l HR ~:; 

LO ADEF.: -------- - ------- 55 1 .0 - -. ---------.-.--- 16 .0 
TRUCK S - - -- ------- --- -- 9 28 .0 - - --- - ---- - ---- 413 . 0 

( :;:'3 . '3 T I) t·j ~::./ _ 0 A II ::0 

MI NE TO C R U SHER-- --~- - - -- - ----- - - -

MI NE TO STOCKPILE ----------------
ST OC KP IL E TO CRUS~ER - -- -- - - - ----- -

TOTAL TON S HAULED = 35600.0 
TO TAL TRUCK LOADS= 917.0 

(15 TOt·l ~:; ./ LOAn) 
CRUSHER TO STJCKPILE - - -- - ---- -----

TOt'l~:; 

26950 
·1 '- ' .... . -, ,..: . t , ~ 
.1 ; 1- '1-
~lI' ( ':,.:' 



OPERATIONS SUMMARY 
------------------

F'FIGE 1 OF 2 

- ._ ._- -------------------------------------------------------------
MI~ING OPERATIONS 

DRILLING ----- -------------- 149.5 
ROOF BOLTING -------- ------- 131.0 SCALING ____________________ 189.0 

ROAD GRADING --------------- 259.0 
DUST CONTROL --------------- 298.5 
OVERSIZE CRUSHING ---------- 85.0 
AIR COMPRESSOR ------------- 310.0 
"'.'EtH I LAT Iott FAt·t - ----------- 524.0 
ELECTRICAL ----------------- 536.0 

_______________ 194.5 
_____________ -- 348.0 
_______________ 128.0 
_. ____________ -- 38.0 
_____________ -- 14.0 
_______________ 12.0 
_________ ------ 8.6 
_____ ---------- 16.0 _______________ 8.0 

255 HOLES DRILLED 279 HOLES LOADED 
TONS BLASTED 26275 USING 22580 
BOLTS USED 251 

------------------------------------------------------------------
HA ULING OPERATIONS 

SERVICE FACTOR 77.5 " ...• 

ot.~-~:;TREfll'l HR~3 
DO~'lt·tT I t'1 E HR ~:; 

LO hDEF.: _ .. __ .. __ ... ______ __ __ 55 1 . tl --.----- - --- ---- 16. (1 
TRUCKS ____ . ~ -- - ------ 928 . 0 - ---- - -------- - 413 .(1 

t'l H~E TO CRU ~::;H ER : _. - -:----_.-- - -- - - --- - 2 '~9 5 ~) 
MI NE TO 2 TOCYPIL ~ ---- -------- -- - -- 4862 
STOGKPI LE T0 rR~ S~~R ~ -- - ---- - ----- 47 88 

TOT AL TO r~~:; t·1!=iU LEl1 :::: :;: :'6~]0. 0 
TOT HL TRUCK LOR~S= 91 / .0 

( 1 5 1 .:1 t 1 ~:; ... LOA n ) 
CR USHER TO STOCKPILE - - -- - -------- - 0 



10 -;'0178 

( 65.(1 TPH CRUSHING RATE ) 

SERVICE FACTOR 54.3 " .'. 
ot'j-:::TREAt'l HF.:::; 

:356.5 
--------------CRUSHERS ------------ -

PRIMARY -------------SE COH DFI P\' - - -- - - - - - - - - - - - --- _. - - ----
TERTIARY --------~--- ----- ---------

LOADER ----------- ----- ---------- ----
CONVEYORS ------------- --------------
ELECTRICAL ------------ --------------
MISCELLANEOUS --------- --------------

OVERSIZE ROCK -----------------------------------
TURN-AROUND -------------------------------------
CRUSHED SHALE PRODUCED (TONS) 23173 

:31. 2 
12.(:1 
97.3 
18.0 
16.0 

(1.5 
1 c~4. 5 
89.0 

0.0 

------------------------------------------------------------------
PR ODUCTION FIGURES AND INVENTORIES 

DRY SHALE USED (T OHS) --------------- - - 22910 
AVERAGE F.A. GPT ---------------------- 27.5 
WET OIL PRODUCED (B8l) ------- - - ------- 12916 
MINED SHALE IN MI NE (TONS) ------------ 8164 
MINED SHALE AT CRJSH EP (TONS) --------- 4745 
MINED SHALE STOCKPILES (TONS)---------- 9396 
CRUSHED SHALE IN 8INS (TONS) ---------- 920 
CRUSHE D SHALE IN STOCKPILE (TONS) ----- 2494 
DRY OIL TRA NSFERRED TO STORAGE (88L) 

FOP THI S PERIOD --------------------- 11 9 12 
CUt'1ULAT I \,'E ::; I HC~ .JAH 1, 197::: ----- - -- 14:313 



SEMI-WORKS OPERATIO NS SUMMARY 

RETO RT OPERATIONS 

SERVICE FACTOR 90.1 ' .' ...• 

DO~'Hn I t·lE HRS 

RE TORT ---------------- 1970 .5 ---- - - - -- ------
R A ~'l ::; H 11 LEe 0 :'.1 1 ... 1 E 'y' 0 F.: - - - - - - - - -- - - _. - -- - - - --
RAW SHALE SEAL -------- ---------------
GRATE ----------------- ---------------
RET SHALE SEAL -------- ---------------
RET SHALE CO~VEYOR ---- ---------------
COALESCER ------------- ---------------
ESP ------------------- ---------------
OIL LINES ------------- ---------------
RECYCLE GAS 8LOWER ---- ---------------
AIR BLOWER ------------ ---------------
INSTUMENT ------------- ---------------
ELECTRICAL ------------ ---------------
MISCELLANEOUS --------- ---------------

TURN-AROUt1D ---------------------------------------

77. 1 
0. ~) 
0.0 
4.0 
0.0 

32.5 
102.3 

0.0 
0.0 
~1. 0 
0.0 
0.0 
1.6 
(1.0 

0.0 

------------------------------------------------------------------
PRJDUCTION FI GURES AND INVENTOR ES 

DR'y' ::::HALE U:::ED (T ,Jt·\::;::. ---------- ------.
AVERAGE F.A. GPT --- - ------- ----------
~,\ET OIL PF.:ODUCED (BE:L) -- ---------------

21 :::26 
1"", -, c.
.::.( .--' 
12 :-'::72 



PILOT PLANT OPERATIONS SUMMARY 
DATA FOP 48178 TO 70178 

r~ETiJf.:T u?E F.: fiTIOr·I::; 

SERVICE FACTOR 61.2 " ...• 

ot~- ::;TREAt'1 Hi<:::; nm·HH I t1E HF.:S 

RETORT ---------------- 969.1 ------ ---------
RAW SHALE CO NVEY OR ---- -------------- -
RA~ SHALE SERL -------- ---------------
GRATE ----------------- ---------------
RET SHALE SEAL -------- ---------------
RET SHALE CONVEYOR ---- ---------------
COALESCER ------------- ---------------
ESP ------------------- ---------------
OIL LINES ------------- ---------------
RECYCLE GAS BLOWER ---- ---------------
AIR BLOWER ------------ ---------------
INSTUMENT ------------- ---------------
ELECTRICAL ------------ - - -------------
MISCELLANEOUS --------- ---------------

TURN-AROUND ---------------------------------------

7(1.2 
0.0 
0.0 

70.2 
(1. (1 

123. (1 
0.0 

64.3 
0.0 

233.1 
(1. (1 

0.0 
54.6 

5 139.5 

---------------------------------------------------- --------------

PRODU CTION FIGURES AND INVENTO RIES 

DRY SHALE USED (TONS) ----------------
AVERRGE F.A. GPT ---------------------
~.J E T (I I L P F.: (I II U C E It .:: E: E: L) - - - - - - - - - - - - -- ----

,-, -:- .-
.::. ( . t· 
._,42 



DfiTn FPOt'1 701 '?::: 

OH --STPEAt'1 HP:3 DCH,JHT I t'1E HRS 

DRILL ING ___ ________________ 139.0 ------ - --- ----- 8.0 
ROOF 80L1I~~ ---- - ---------- 212.9 --------------- 28.£1 SCALIHG __ _______ ________ ___ 123 . 0 --------------- 96.£1 
F.: Of HI GPfiD HIG __ __ ------------ 200. (1 ------ - - ----- - - 16.0 
DUST CONTROL --------------- 280.0 --------------- 12.0 
OVER SIZE CRUSHI HG ---- - ----- 68 .0 - - ------------- £1.0 
AIR COMPRESSOR ------------- 332 .0 --------------- 16.0 
VEtH I LfiT 1 m-t FAH - ----------- 41-] :::.0 --------- ------ 24. £1 
ELECTRICAL ______ ______ ___ __ 432.0 --------------- 0.£1 
HOLES DRILLED 308 HOLES LOADED 238 
TOH S BLASTED 27900 USIHC 22650 LBS EXPLOSIV~S 
BOLT S USED 562 

---------------------------------------- ---- ----------------------
HA ULIHG OP ERATIONS 

Ot-t-::;TPEAt'1 HR::; 

LOADER __ ___ ________ __ __ 443 .0 --------------- 1.0 
TPUCVS ______ ___ _____ __ 808.0 -------------- - 399 .0 

LO RDS 

t'1 I t-IE TO Cf~:U::;HEF.:-- -------------- - ----
t'l I t-1E TO ::;TOCKP I LE - - -- -------------
STOCKPILE TO CRUS ~ E R --- --------- --

TOTAL TOt-l ::; HAULE D FF.: -:tt'1 tH tlE= 19114 
TOTAL TRU Ck LOADS= 670 

5(15 
t:-
--' 

1 6f~ 

-------------------------------------------------------------------
- , 

- ., -
CRUSHING OPERATIO NS 

Down I t'IE H1':::: 

CRU SHERS -------------- 3 14 . 0 
PP I t'1A F.:\' --- - --- - --- - --- - -------------
:::ECOt-HtAF(( - - ---------- - --------- - ----
TEP -rIAPY ------- - - -- - - - -- - - - -------

LOAD ER --- - - --- - ------ - - - - - - - -------
COHVEYORS - - - -- -------- --- - - - ------ --
ELECTRICAL -- ----- ----- - - -- - --- -- - - --
t'l I :::CELLAt-1EOU :::: -- ------- - - - - - --- ---- ---

OVE RSI ZE POCK ------------- ---------- ------------
TUPtl--fi F: OUII D - - - - -- -- - ------- - ----- -- ---- - - --------- --- -
CRI.i :'::H ED :::HA LE F'PO DUC ED (TOH':;) 2 i 4 '3:~: 

1--, --. 
t:.. • . :J 

14.5 
69 .5 
21 . :=: 

6, 0 
C I:" 0_' • 0_1 

79.(1 
5'3. :: 

- 21 6 . (I 

---- ------- ------ --- --- --- ----- --------- - --- - -- - --- --- - - - - - - --- -------- ----- ------ -



SERVICE FACTOR 93.6 ' .' ...• 

RETORT ---------------- 1537.5 ---------------
RAW SH ALE CO~VEYOR ---
RAN SHALE SE~L -------
GRATE -------------- --
RET SHALE SEAL -------
RET SHALE CONVEYOR ---
COALESCER -------------
ESP -------------------

- -_._-----------
----------------
---------------
-----------_ .---
---------------
- -_._-----------
---------------

OIL LINES ------------- ---------------
RECYCLE GAS BLOWER ---- ---------------
AIR BLOWER ------------ ---------------
INSTUMENT ------------- ---------------
ELECTRICAL ------------ ---------------
t-lISCELLANEOU3 --------- ---------------

TURtl-RROUND ---------------------------------------

DRY SHALE USED (TONS) --------.. --- 17295.7 
SHALE GRADE (FA G?T) ------------- 27.4 
OIL PRODUCED (B8LS) -------------- 9719.9 

0.0 
0.0 
(1. (1 

0.0 
~.O 
0.0 
£1.0 
0.0 
0.0 
0.0 

101. 5 
0.0 
4.~ 
(1. £1 

565.0 

-----------------------------------_._-----------------------------

P I LOT PLAtH OF'EF~AT I Cltj::: 

SERVICE FACTOR 83.1 •... ". 
Dm,aH I t-lE HF.:::: 

RETORT - ------------ --- 1396.5 ---------------
RAW SHALE CO~VEYO R ---- ---------------
RAW SHALE SE~L - ------- ---------------
GRATE ----------------- ------ ---------
RET SHALE SE~L - - ------ ---------------
RET SHALE CO~VEYOR ---- --------- - -----
COALESCER ------------- - ------------- -
ESP ------------------- --------- ------
OIL LINES ---------- --- ---------------
RECYCLE GAS BLOWER ---- ---------------
AIR BLOWE R ------------ ---------------
IN3TUMENT ------ - ------ ---------------
ELECTRICAL ------------ ------- --------
MISCELLA NEO U3 --------- ---------------

TURN - AROU~ID -------------------- -------------------

n;;,:\' ::::H AL E U:::ED ( T ,=i~·l :::;) ------.-------- 1666 . ·_1 
SHALE GRADE (FA G~T) - -- - --------- 2( . 3 
CtJl_ F'F.:ODUCEIt (SE: L ':.) - --- -:-- --------- :::::::9 .5 

0.0 
0.0 
0.0 
6.0 
0.0 
1.(1 
0.(1 

271. ~] 
[1. [1 

0.0 
0.0 
~~1 • (1 
5.5 
0.0 

------------------------------------------------------------------



I t·!',Ic:tHOF.:\, DRT fi 

----------------------FULL FflCE (Totl:::;) -- -------- ---------------------- :;: ::: (1(1 
FLOOR (TO~IS)------------------------------------ 3700 
LEAN (TONS)--------------------- --------~------- 5300 
RICH (TONS)------------------------------------- 3150 

MINE ROAD STOCKPILES 
--------------------

OVERSIZE (TONS)--------------------------------- 800 
FULL FACE (TONS)-------------------------------- 4000 
FLOOR (TONS)------------------------------------ 2530 
LEAN (TONS)------------------------------------- 200 

MItlED SHALE AT CRUSHER (TONS)--------------------- 1000 
CRUSHED SHALE IN STOCKPILE (TONS)----------------- 5000 
CRUSHED SHAL~ IN BINS (TONS)---------------------- 950 
SHALE LOSSES (TONS) 4227 

DRY OIL TRANSFERRED TO PERMANENT STORAGE 
----------------------------------------

FOR THIS PERIOD (B3L)--------------------------- 11514 
CUMULATIVE SINCE JRN. 1, 1978 (BBL)------------- 26328 
TOTAL OIL ON SITE (BBL)------------------------- 14562 

DFtf' 0 I L ::;H I PPED 
---------------

FOR THIS PERIOD (83L)--------------------------- 79815 
CUMULATIVE SINCE JJLY 5, 1978 (88L)------------- 79815 
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***SE MI - WORKS *** 
START ING DATE 21178 TO 21278 

MATERIAL AND ELEMENTAL BALANCES 
UNITS IN OUT 

ATM. NITROGEN SCFM 
ASH #/ MIN 
OXYGEN SCFM 

WATER #/ MIN 

K E F.:OGEt,~ 

ORGANIC CARBON #/ MIN 

TOTAL CARBON #/ MIN 

O F~ G . H\'DPOGEt'j U/t'l I tl 

OPG. NITPOGEN U/ MIN 
SULFUR #/MIN 

O' ALL WEIGHT #/ MIN 

61~ :;: . 65 
247.54 
1 :::4 II :;:'3 

12.60 SHALE 
7 .97 COt'jE: 

~ '-I '-.e::" 
,_I'::'. ,::,,_, 

45.00 

61.91 

5 . 6'3 

2 . 00 
-':1 .: •• :' .:.... • ,_1,_, 

441 . 59 

6 :::aj.28 
247.54 
1 :::4. :3'3 

.-,.-, 
C· ·J. 

.:.te-
0' ,J 

HH). 19 
0.25 

14.54 
1.22 

13. :32 
~). 00 

5(1.:31 
7. 46 

~:2. 63 
1 (1. 1 1 
0. 1£1 

4'j C" ';' 
~ .. -'-
6. '32 

27 . 64 
7.9£1 
(1.06 

5'3.45 
19.61 
27.64 
1 ';-..... 1 ,:, 

<-

£1.08 
6.24 
(1. 54 
~: . 65 
2 . [12 
~).02 
1 ,<,~ • 't 0' 

':' ,_I • 14 
2.6:3 
0.2£1 
0.27 
0.05 

431 ':4-;:' 
• I_I I 

TO H2O 
TO COtC02 
GAS 

LIe! 
'.lAP 
::;HALE 

SHALE 
OIL 
GAS 
l,lATER 

SHALE 
OIL 
GFIS 
l'lATEF~ 

::;HtiLE 
OIL 
GFI::; 
l'~ATEF.: 

::; HALE 
OIL 
GA::; 
l,jATEF.: 

::;HALE 
OIL 
GA:3 
l,lATEF.: 

3.499 #/ MIN C 0. 886 #/ MIN H 3 . 949 C/ H COMB RATIO 
86 .4 4 VOL %FA 87.60WT . %FA 

% REC. 

90.9 
100.0 
1013.0 

70.7 

96.3 

94.5 

96.0 

109.7 

74.6 
134.6 

47 .: • 
J I • I,..) 



-------------------------------------------------------------------
***SEM I - WORK S FORCE D ATM. N2 BALANCE *** 
ST ART ING DATE 21178 TO 21278 

t'lATEfd AL mlD ELEt'lEt'lTAL BALAt'lCE S 
E: A L fi t·l C E~; UtH T::: HI OUT % REC. 

AH1. t·j I TF.:OGEtl ::; C F t'l 613~:. f';5 69:3.65 100.0 
A::;H # / t'l I t·l 247.54 c:47.54 100.0 
(I ~< 'r' G Etl SCFN 1:34. :;:9 184.39 HH3. ~J 

57.92 TO H2O 
126.1'3 TO COt:C02 

(1. 28 GA::: 
l,lATEF.: # / ·t'l I t ·~ 1:3:10 15. 8::: 87.8 

12.60 SHALE 1. 22 LIe! 
5.50 Cot'1E: 14.66 VAP 

O. ~J0 SHALE 
KEF.:OGEt·j # ./ t'l I t·j 52.25 51. 39 '£18.3 

7.46 SHALE 
32.6:3 OIL 
11. 19 GAS 

(1. 10 l,JATEF! 
OF.:GAt·j I C CAF.:BOt·j # / t'l I t·l 45. ~10 43.74 137.2 

6 q .;:. . ... ... SHALE 
27.64 OIL 

9.12 GA:3 
O. ~16 ~JATEF~ 

TOTflL CARBOt·l # ./ to1 I t·l 61.91 6~]. 67 98.0 
19.61 SHALE 
27.64 OIL 
1:3. ::::4 GA:3 

0.0:3 l,JATER 
ORG. H"i'D F~ OGEt'l #/t'l I N 5.i;'3 6.0:3 U]6. :3 

(1.54 ~: HALE 
:3 .65 OIL 
1. :::6 GAS 
t1.02 l,JATER 

OPG. N I TF.:OGEt·j #/t'l I t·j 2.00 1. 52 76. ~j 
::;ULFUF.: # / H I t·l --I '-•. -. '- .. ; . .;- 'J 

·oJ • 17 135.::: 
2.6:3 :::HALE 
(1.20 OIL 
0.:30 GAS 
0.05 HATER 

O' ALL l·JE I GHT # /t'l I N 441. 59 441.53 10~]. 0 

4.362 #/MIN C 0.611 # / HIN H 7.136 C/ H COMB RATIO 
:::6.44 VOL ~'~FA :::7 . 6(HH • ~'~FFI 



____ -. ..... ..f .. ~ <-._. t. 

DATA SUt'H'lAP'''' --_ .. ---------
STARTING DATE 21178 TO 21278 

PAGE 1 OF 2 
OPERATIN ~ TIME (HRS) 24 
OPERATING FACTOR 100.00 % -----------------------------------------------------------------------

PA~,t ::;HAlE PF.:OPEF~T I E:3 
--------------------

OIL FA ~,t T ~.~ 1 (1. ~]6 H2O FA ~lT% 2.2'3 

OIL FA GPT 26.40 

t'l I t·~ CO2 ~H~~ 16.75 A::;H ~lT:~ 66.:35 

CAF~BON ~n/~ 16.72 H\' DF~OGEt·~ ~H% 1. 79 

t·~ I TF.:OGEN Hn~ 0.54 SULFUr;:: wn~ 0.6:3 

PFH,t SHALE t'lO I ::;TUF.:E ~H~"'; 0:: UNGROUt'~D) 1. 10 

-------- -~------------------------------------------------------------

F'RODUCT OIL PPOPEF:T I ES; 
----------------------

G F.: A '",' I T'l DEG API 21. :3 HATER lH% 4.1 

··l I S ::;IY3-130 91.4 :3ED I t'lEtH t'1l/ 100(; 0.4 

\l I~; SU:3-210 46.7 POUR DEG F 85.0 

CARBO t·~ l'lT~'~ :::4. 72 H "1) II F.: 0 C; Et·~ l'ln~ 11.2~:::1 

t·i I Tr~:OGEt·~ ln~·~ 1.53 SUlFUF~ l'l T:~ ~). 61 

--------------------------------------------------------------------
RUN DOWN OIL PROPEPTIES 
-----------------------

G R Fi '",' I T'l DEG AP.I 21 • :::: ~,tATEF.: 

--------------------------------------------------------------------

CfiF.:E:ON 
t·j I TF::OGEt··1 
C02 

l,tT :'~ 
~n~·: 
l'lT~'; 

PRODUCT WAT ER PROPERTIES 
------------------------
:::" .... -. 
,_I • "t .:. 

2.'36 
:3.4::: 

H'lDF.:O GE N 
::;UlFU F~ 

~'l T :,~ 1 (1 • :33 
l·! T ~ .. ; :;: • :::::: 

_ __ ___ _ _ 4 _ _ _ _ _ __ _ _____ _ ______ __ _ __ __ _ _________________ ----------------



STAPTING DATE 21178 TI) 2127::: PAGE 2 OF 2 

PRODUCT GAS PROPERTIES (DRY) 
----------------------------

H2 VOU: 4.:::0 C2H4 I·.·'OL~~ 0. 7:3 

H2+AF.: '·lCIL~·~ 62.51 C2H6 VOL~: 0.56 
0':0 VOL~~ 0. ~)3 C .-., ,-. 

I .. ,'OL:·: 0.56 
-'-

.~ ,:. 

CO VOL~': 2.48 C4'S VOL~': 0.43 

CH4 '·lCIL~·~ 1.9:3 C5+ VOL% (1.43 

CO2 t·lCIL~~ 24.41 H2S VOU: 0.32 
HH3 ".·'OL~·~ 0.77 

GF.:O::;:3 HEliT ;:::TU .. ·'SCF 124.'66 

--------------------------------------------------------------------
RETORTED SHALE PROPERTIES 
-------------------------

OIL FA 
OIL FA 

t'1I N C02 

CARBOt·t 
t·t I TF~OGEt·t 

~H~': ~1 . 0(1 
GPT a. 0~3 
~oln: 15.43 

HT~~ 6 . ~I~) 
~oln: ~1 . 22 

ASH ~H~': 82.134 

HO·(DF~OGEt·t HT~': 0. 1'-' Co 
SULFUF~ lH% 0. :37 

------------_._------------------------------------------------------
TEMPERATURES DEG F 
------------------

RA~ol SHALE Ht 
AlP TD H~ 
Gfi::; Btl I t·~ 
GA::; TIl I t·~ 
COOL I t·1G lolFiTEF.: IN 
PF.:OIlUCT 0 I LOUT 
At-m I nn fil F.: 

36 
156 
24 ::: 
2~113 

76 
l '::oq 

'-It:'" 
';"'-' 

F<:ET t;HALE OUT 405 
A I F.: to1D IN l '-oC:-.::.. oJ 

GAt; t01D Ht 212 
GA ::; PF.:OD OUT 2:3 13 
COOL I t'~G ~lATE F-: OUT 

,-,I:" ,::. .J 

OFF GF6 
1 r,,-. .:., .:) 

--------------------------------------------------------------------
RATES AND QUANTITIES 
--------------------

Rml ::;HALE 
PET SHALE 

AI F.: TOP 
A I F.: tH D 
A I F.: BTt'I 
TOTAL ti I F.: 

TPH 
TF'H 

11. 11 
9.(15 

t;CFI'1 713.9 
::;CFt'1 164.2 
t; C F t01 0 • (1 
::;CFI'1::7::::.0 

TH RO UGHPUT PHF2 451.1 
PET / PAW HT% 81.5 

SC:F ./ T =:::::55 . 1

:'-

:3C:F.·· .. T 886 . 6 
SCF / T 0.0 
t;CF/T 4742.5 

(GAS FLOHS SHOWN ON ~ WET BASIS) 
--------------------------------
MOI STURE VOL% 21.760 
SP GR 0.975 
GAS TOP SCFM 261.(1 
GA :::; t'II II ::;CFI'1 24:::: . 2 
GAS 8TM SCFM 2149.8 
TOTAL Gf'I::; ::;CF't'1 265::: . 9 

GAS SEAL LO SS NOT INCLUDED 
GAS PRODUCT seFM 1288 . 8 

COOL I HG ~olFiTER CPt'l 1l10. 0 
AM B AIR PEL HUM % 90.0 

(I I L \0 I ELD LH:·: FA= ::,? 5 
O}L YIELD VOL% FA= 8 6 . 4 

SCF ",' T 14(19 . 7 
:::;CF/T 1::::4 0 . ::: 
:;:;CF / T 11611. :::: 
::;C F ./ T 14::::61 . 4 

SCF/T 6960. ::: 

BARO PR ESS IH HG 23.5 
BED PD IN H20 / FT 1.1 



***SEMI - WORKS *** 
STARTING DATE 21278 TO 21378 

t'l ATE F.: I A L At-m ELH1EtHAL BALAt·4CE::: 
BALAt·4CE S Ut4 I TS IN OUT " REC. I. 

AH1. HI TF.:OGEt·4 SCFt-l 6'37.27 642.87 92.2 
A:::H #/t'l I t·t 246. :;:4 246. :::4 100.0 
0;:< .... ' C; E t·4 SCFt-l 1 :35. :::5 1:::5.35 100.0 

35.0B TO H2O 
15~1. 27 TO CO&C02 

0 •• 30 GAS 
l,JATER #/ t'l I t·t 15.56 14.07 90.4 

1 .:' .;. .:. 
""'. ---' :::HALE 2. ~31 LIC! 
:3.33 CQto1E: 12. ~36 VAP 

0. ~~1£1 SHALE 
KEF~OGEt'4 tt / t'l I t·4 Cc.- '-1 '-' 

~~I. c...:J 51- 10 92.5 
7.£1'3 SHALE 

32.6£1 OIL 
11.23 GA:; 
0. 17 l,JATER 

ORGAt·i I C CARBOt·4 # ..... t'1 I t·4 45.44 4:3. 73 '36.2 
6.58 SHALE 

27.57 OIL 
9.4:3 GA:; 
0.10 l,JATER 

TOTAL Cfi F:BO t·4 # .···· t,l I [,4 62.04 60.35 97.3 
19.65 SHALE 
27.57 OIL 
13.00 GA::: 

(1. 1 ~, .:., l,JATER 
Of~:G • H· .... D F.:OGEt·4 tt ."" t'l I t·4 5. '=.t4 5.6'3 95.9 

f1.51 SHALE 
~:. 64 OIL 
1. 51 GA:; 
O. 0 :~: l,JA T EF.: 

[lPG. [,4 I TF.:OGEt·4 #./ t'l I [,4 2.l17 1. ::::6 65.6 
SULFUR tt ./ 1"1 I [,4 :. 77 

.:.... I I 3.24 116. '3 
2.65 SHALE 
~L 21 OIL 
0.31 GA:3 
~:1 • 0 ::: l,JATER 

0' FiLL l,JE I GHT #.,·· n I t·4 442. 19 ~t:;: 4. ";.I (1 '3:::.4 

5.050 U/ t'lI [·4 r' ~ (1. :~:7 ~3 #/ t'l I t·4 H 1::::: .640 C/H COt'lB RATIO 
:::6.45 I,,.'OL ;·: FA :37 . 4JlH • =':Ffl 



------------ ------------------------------------------------------
***!:;Ef'II - ~,WF.:t::: ::; FOF~CE D AH1. t'~2 BALAt~CE *** 
STARTING DAT E 21278 TO 2137 8 

t'lrl T EF~ I AL AHD ELEt-1EtHAL 8ALAt·ICES 
BALAt-~CES UNITS IN OUT 

AH1. t ·~ I TfWGEt·j 
A::;H 
(I ;:':: 'r' G E t·~ 

~'IATEP 

KEROGEH 

SCFt-1 
# / t'l I H 

SCHl 

# / t'l I H 

ORGANIC CARBON #/ MIN 

TOTAL CFiF.:80t~ #/t'l I N 

ORG . HYDPOGEN #/MI H 

ORG. NITROGEH #/ t-1IN 
SULFUR #/ MIN 

O ~ ALL WEIGHT #/ MIN 

6 137.27 
246. :34 
185. ~:5 

13.26 
12.23 SHALE 

1.03 Cot'18 
C'c .-. ,-, ... 1,_'. c.. .;.. 

45.44 

62.04 

5.94 

2. ~]7 
2.77 

442.1 ';.t 

6'37.26 
246. ~:4 
185.35 

10.83 
174.52 

0.00 
15. ~39 
2. f,l 

1:3.08 
(1.00 

52.06 
7. €19 

32.60 
12. 19 
0.17 

44.83 
6.58 

27.57 
10.58 

(1. 1 (1 

61. 45 
19.65 
27.57 
14. 10 
o. 13 
5.54 
t1.51 
:;:. 64 
1. ::::6 
0.(1:;: 
1. :3 ::: 
r, .- . ..., 
.;'. L ( 

2.65 
0.21 
~~1 • :3:;: 
3.0:3 

44 ::::.2::: 

TO H2O 
TO GO:1G02 
GAS 

LIQ 
'.,lAP 
SHALE 

!:;HALE 
OIL 
GAS 
~'JATEF.: 

:3HALE 
OIL 
GAS 
~'JATEF: 

!:;HALE 
OIL 
GA::; 
~,JATEF~ 

t;HALE 
OIL 
GA!:; 
~,JATER 

::;HALE 
OIL 
GA::; 
~'J A TEF.: 

5.849 #/ MIN C 0.114 #/ MIH H 51 .176 C/H COMB PATIO 
86 .45 VOL %FA 87 .43WT.%FA 

% REG. 

100.0 
100.0 
100.0 

113.8 

94.3 

9:::. 7 

99. 1 

9:;:. ~: 

66.6 
117.8 

100.2 



STARTING DATE 21278 TO 21378 
OPERATING TIME (HRS) 24 
OPERATING FACTOR 100.00 % 

PAGE 1 OF 2 

----------------------------------------------------------------------
i;~ ~i t·J SHALE PROPEIH I E:3 
--------------------

OIL FA lH~'~ 10.IZ18 H2O FA lH/~ 2.03 
OIL FA GPT 26.40 

t'1 I N CO2 lH;'~ 16.45 ASH· lH~~ 66.59 

CtiRBON tH~'~ 16.77 H'I' DF~OGEt·t l·J T ~.~ 1. E:3 
t·j I TF~OGEN l·lT/~ 0.56 SULFUR tH/'; 0.75 

F~ Al·l :::HALE t'10 I STUF.:E l·IT;·~ (Ut·tGROUt·tD) 1. 26 

---------------------------------------------------------------------

F'RODUCT OIL PF.:OPERT IE::; 
----------------------

GR A I •• ,' IT· .... DEG API 21. :3 t·IATEF: lH/~ 6.6 
I ••• ' I:; SUS-l :;:(1 90. 1 SED I t'1Etn t'1L/ 100G 0.4 
tl,I' I ~:; ::;US-21 (1 47.';.t POUF: DEG F E:5.0 
CARE:ot·t t·1T~'~ :::4.57 H·'I'DF.:OGEt·t tH7 ... ; 11. 16 
t·j I TF.:OGEt·t lH;'~ 1.54 ::;ULFUF.: lH~~ 0.65 

--------------------------------------------------------------------
RUN DOWN OIL PROPERTIES 

GF::A' ... ' I T\' DEG API 21.:~: l·lAT ER 

----------- ,-- ------------------- - ------- - -- - ------------------------

Cf1 F: 8 0 t·j 
t·j I TF.:OGEt·j 
C02 

PRODUCT WATER PROPERTIES 

WT% j.4~ HYDROGEN 
WT% 2.96 SULFUR 
l·J T ~.~ .:: • .:.l::: 

tH/~ 10.83 
llJ T ~.~ 3 . ::!::: 

----------------- - ------------ ---- -----------------------------------



~"'.:t;..Y~ '-'1.- "I' T I 1.- , r . • " ,-, 

STARTING DATE 21278 TO 21378 

PRODUCT GAS PROPERTIES (DRY) 
----------------------------

H'-' '.IOU; 4.66 C2H4 ",,'OL;~ 0.74 .::. 
H2+AF.: \IOU; 61.25 C2H6 VOL% 0.57 
02 VOU; 0.(10 C:3' S '.IOU; ~L 49 
CO VOL~'; 2. 18 (:4'S '.IOU; (1.39 
CH4 VOL:·; '-:' 10 (:5+ \lOL~~ 0.42 

~. 

CO2 VOL% 26.22 H·-··-· \lOL/~ 0.34 ~ '-' 

t'~H:3 VOL:'; 0.64 

GF~O:3S HEAT 8TLI/SCF 12U. 1° '-' 

---------------------------------------------------------------------
RETORTED SHALE PROPERTIES 
-------------------------

OIL FA 
OIL FA 

t'1 I t·~ C02 

CAF~BON 
t·~ I nw G E t·~ 

HT:·; 0.00 
GPT 0.00 

lolT:·; 15. 133 

L'~T% 6. 5 :~: 

l'~T% 0. 1 ::: 

A:3 H LH~; 81.:::5 

H\'DF~ OGEt·~ lH% (1. 17 
SULFUF: L'JT~; 0. 8:? 

--------------------------------------------------------------------
TEMPERATURES DEG F 

PA~,j ::;HALE I t·~ 
RIF.: TD H~ 
GA::; E:D I t·~ 
I ... ti::; TD H~ 
COOL I t·~G ~,jtiTEF.: I t·~ 
PRODUCT OIL OUT 
At-lE: I E trr A I F~ 

~:2 
1 =.-, 
_I~ 

244 
20 13 

6:::: 
1 '-"-' '::.:1 

.-, .-, 
~ .:... 

F~ET :3HALE OUT 407 
A I F.: t'lD n~ 12:3 
Gti::; t'lD H~ 211 
GA :3 PF~ OD OUT 2'::8 
COOL I t ·~G ~·~ATE F: OUT 7~: 

OFF GA ::; 1 :::6 

--------------------------------------------------------------------
RATES AND QUANTITIES 
--------------------

F~ A ~'l ::;f.!ti L E 
F:ET ::;HALE 

AlP TOP 
fii. F.: t'1I II 
AIR BH1 
TOTAL AIR 

TF'H 
TPH 

11.10 
'3.0:3 

::;CHl 7::::0.5 
SCH1 162 .1 
SCFt'1 0.0 
SC:FtI1 E::::2 . 6 

THPOUGH PUT F'HF2 450.7 
PET / RAW WT% 81.4 

~::CF / T :3:::'~5. 4 
!:;C F / T t:76. ::: 
:3CF / T 0.0 
SCF .···· T 4771.::: 

(GAS FLOWS SHOWN ON A WET BASIS) 
--------------------------------
MOI STURE VOL % 19.480 
SP GP 0.993 
GAS TOP SCF M 262.3 
GA S MID SCFM 251.3 
GAS BTM SCFM 2158 . 7 
TOTAL GAS SCFM 2572.2 

GA S SEAL LOSS NOT I~CLUDEII 
GAS PRODUCT SCFM 130:3 . 6 

COOLING WATER GPM 100 .0 
AM8 AIR PEL HUM % 78.0 

OIL YIELD lolT % FA= 87 . 3 
DIl YIELD VOL% FA = 85. 4 

S C: F .·,' T 1 :~: 5 ::: • 5 
::;CF ..... T 11670. '3 
::;C F / T 1444'? ::: 

SA RO PR ESS IN HG 23.7 
BED PD IN H20 / FT 1.1 

II 



***SEMI-WORKS *** 
STARTING DATE 21578 TO 21678 

8AlAtK:ES t'lAT EP I Al fnm ElEi'lEtHAl E:AlAf·K:ES 
UNITS IN OUT 

Anl. N I TFWGEt·l 
A::;H 
O::<' ... ·G Et·~ 

KEROGEt·j 

SCFt'l 
#.··' t·11 N 

::;CFN 

#/ t'l I H 

#/t'lI t·j 

ORGAHIC CARBON #./ NIN 

TOTAL CAR80H #/MIH 

o r.:: G • H 'y' Ii F: 0 C; E t·j # ..... t'l I t j 

ORG. NITROGEN #/ NIN 
SULFUR #/NIN 

696. :~5 
246.55 
185. ~~1::: 

25~54 
1:3. 72 SHALE 
11 . :32 Cot'lE: 

:; 1. 26 

43.59 

61.22 

5.49 

2. (17 
2. ::: 1 

630.40 
246. !55 
1 :::5. 0:3 
124.44 
6£1.64 
0.00 

16.66 
1. 60 

15.06 
0.00 

49.05 
7.79 

3:3. 2~) 
7.92 
o. 14 

41.09 
7. :31 

2:3. 1'3 
5.51 
(1.0:3 

58.75 
20.08 
.-,.-, 
~':I. 1'3 
Hl. :~:7 
o. 10 
6.44 
0.48 
::::.74 
~, 

c. 19 
t1.02 
1.5::: 
~, 

..;. .. 1'3 
2.62 
(1.22 
(1.;2::: 
0.06 

4:':a;. :~:7 

~~ REC:. 

90.5 
100. £1 
HW.0 

TO H2O 
TO CO:~.:C02 
GA::; 

65.2 
lIG! 
'·lAP 
::;HALE 

95.7 
:3HALE 
OIL 
GAS 
~'lATER 

94.3 
SHALE 
OIL 
Gff3 
~·l AT EF.: 

96.13 
SHALE 
OIL 
GA::; 
~'l ATEI~: 

117.3 
::;HAlE 
OIL 
GA:; 
~.J AT E F.: 

76.0 
11:;:.2 

::;HRLE 
OIL 
GA ::; 
l·JATEF.: 

.:,? -' , . 1 
2.236 # ..... t·l I t·j C 1 • :~: 1 3 #./ t'l I t·j H 1. 703 C./H COMB RATIO !:: 1 . 79 VOL %FA 82 . 70W T.%FA 



-'* ,'1;- * ::iEt'1 I -l'IOr~:f:::; FOF.:CED flnl. t·l2 BfrLflt'!CE 1: ** 
STARTING DATE 21578 TO 21678 

t'IATEF.: I AL AND ELENEtHAL BALAt'ICE::i ! 
BALfitKE:3 lItHTS IN OUT ~ REC. . 
fl T t'l. t·! I TF.:OGEt·! SCFt'l 696.25 696.24 100.0 ASH #/t'1I t~ 246.55 246.55 100.0 0::·::'/ G E t··1 seH1 1 :35. ~]::: 185.08 100.0 

99.2:3 TO H2O 
85. :::5 TO CI):~:C02 
o. flO GRS loJtiTER #/t'1 It·! 2:3 .. 14 18.24 78.8 1·-- ~,.., SHALE 1.613 LIQ .::J. ( .:: 

9.43 Cot-IE: 16.1$4 VAP 
(,. £10 SHALE KEF.:OGEt·j # ..... t'1 I t·j 51. 26 4'31.98 97.5 
7.79 SHALE 

33.20 OIL 
8. :::5 GA~; 
o. 14 l'H=rTER OF.:GAt·j I C CARBOt·j #/ t'1 It·! 4 :~:. 5'3 4 ':' 1 ..... '36.8 0:... e, 
7.31 ::iHALE 

'-'Ij c.. '-' • 19 OIL 
6.59 GAS 
0.08 L,JATER 

TOTAL CA F.: E: I] t·j # .···· t'1 I t·j 61.22 5';' • ::: :3 97.7 
2(1.0:3 :3HALE 
28.19 OIL. 
11.45 GAS 
o. 10 l'JATEF~ OF::G. H'lDF~OGEH U ..... t'1I t! 5.41j 6.27 11 4. 1 
0.48 ::iHALE 
:3. 74 OIL 

. 2 . ~~1 2 GFr:; 
O. (12 l'JATEF~ 

Of~:G • H I TF.:OC, ~ t·1 it /t'1 I N 2 .07 1.613 77.1 ::;ULFUR #/t'1 I t·j 2 . ::! 1 :;:.22 114. :3 
2.6c' ::iHALE 
£1.22 OIL 
(1. :31 GA::i 
0.06 l,J Ii T E F.: 

O'ALL l,JEIGHT # ..... tHil 44 :~:. 6 :::; 44~] . 72 99.3 
:::: . ~]75 it ..... t'1 I t·j C 1.047 # / t'1 I t·j H .-, '-1'-'-:'1 C ..... H C:Ot'lB F::AT I 0 .::. •• ' .:., t" 
::: 1. 79 1,,10L ~~FA 82 . 7(H-n • ~'~FA 

.. 



DATA 

STARTING DATE 21578 TO 21678 
OPERATING TIME (HRS) 24 
OPERATING FACTOR 100.00 % 

PAGE 1 OF 2 

---------------------------------------------------------------- .. -----
RAl·J SHALE F'F.:OPERT IE::: 
--------------------

OIL Ffi l·J T ;.; 10.:::4 H2O FA l.JT~~ 2. 13 
OIL FA GPT 2:::.40 

t'l I t·~ CO2 l.JT:'·: 17.46 ASH· Hn~ 66.57 

CfiF~80t·j lH ;.: 16.53 HYDF~OGEN HT/: 1. 72 
t·~ I TF.:OGEt~ HT% ~3. 56 8UlFUF.: ln~; 0.76 

PAl·J SHAL.E t'lO I STUF.:E l·J T ;.: (Ut·jGROUt·~D ) 1. 55 
--------------------------______ w ____________________________________ _ 

GF:ii'· ... I T'r' 
1./ I S 
1'1,1 I ::; 
C f1 F.: 8 0 t·~ 
t·4 I T F~ 0 G E t·4 

DEG API 
i;IJ;:;-! :;:0 
8U:::-21 (1 

l.JT ;.: 
~lr: 

PRODUCT OIL PROPERTIES 
----------------------
21.4 l·JATER l·JT% 5.2 
92. [1 SED I t'lEtH t'll/10(lG ~J. 2 
..,.3.0 POUF.: DEG F 85.0 
:::4. '32 H'r'D F.: OC; E t·j lH% 11.2:3 

2.0::: !::UlFUP ln~~ (1.66 

--------------------------------------------------------------------
FWN Dmm (I I l PROF'EF.:T I ES 
-----------------------

GPti'· ... IT ... · DEG AP I 21.4 l·J ti T E F: c: .-, 
,_I. a:.: 

----- ------------- -. _---- --------------------------------------------

C fi F.: E: I) t·4 
t·4 I T F.: (I G E t·4 
C02 

wr~,: 

l·JT;·: 
l·lT;·: 

?RODUCT WATER F'ROPEPTIES 
------------------------
2. '~ 6 
·:::.4::: 

H ... · II F.: (I G E t·j 
:3UlFUR 

l·lT;·: 
l·lT;·: 

10.::: :3 



Tet 2167::~ F'f1GE 2 OF 2 

?RODUCT GAS PROPERTIES (DRY) 
----------------------------

H'-' VOU~ 4.85 C2H4 VOL% 0.73 .:. 
t'12+AF~ VOL~~ 64.26 C2H6 VOL% 0.54 
02 VOL% 0.00 C3'8 VOL% 0.43 
CO VOL~'~ 2.52 C4'5 VOU~ 0.23 
CH4 I",'I]L~'~ 2.03 C5+ VOL~'~ 0. 10 
CO2 VOL~~ 23. :35 H'-"-' VOL~~ 8.34 t:.::.. 

t·1H:3 vou~ 0.63 

GF~08::; HEAT =!TU.~/SCF '36,. 14 

---------------------------------------------------------------------

OIL FA 
OIL FA 

tHt·l C02 

CAF~E:Or·l 
r·l I TROGEt·l 

RETORTED SHALE PROPERTIES 
-------------------------

~H··~ a. 0(1 
GPT a. 0~Z1 

~'J T ~,~ 15.5:;: 

HT~'~ 6.66 
~'JT/~ £1.20 

A::;H lH ~~ 

HVDF:OGEH ~H~-: 

SULFUR ~H% 

::.: 1. 77 

(1. 16 
(1. !::7 

------------ ---- -. -------------------------~-------------------------

Pfi~,J SHALE I H 
F1IR TD Hl 
G Ii ::; E: D I t·l 
GA::; TD Hl 
COOL H1G ~'JATEF.: Hl 
PRODUCT OIL OUT 
m1E!IErH AIR 

TEMPERATURES DEG F 
-------------------, .-, 
'':'':: F.:ET ::;HALE OUT 

154 A I F.: t'1D J tl 
235 ,':;8::; t'1D Hl 
2 ~12 GA ::; PF.'OD OUT 

.- .-. COOL I t·lG ~,JFiT E F: :: .. .:, 
1 .-, .-, C-I:. 

-,,-, OFF GA::; .:. . .::, 

402 
124 
205 
23 1 

OUT 72 

1:;:6 

--------------------------------------------------------------------

F:fi~'l ::;HALE 
RET ::; HALE 

flIP TOP 
A I F.: t'1I D 
A I F:: E:H1 
TOTliL A I F.: 

TF'H 
TF'H 

SCFt'l 
::;CFt'1 
::;CFt-1 
::;CFt'1 

RA TES AND QUAHTITIES 
--------------------

1 1. 11 THF~ OUGHPUT F'HF2 451.2 
9.05 PET ./F:ti~,j l'JT~'; 81.4 

719.4 SCF / T :3::::::4.6 
162. [1 ~;CF / T E:74.6 

o. (1 ::;CF ..... T ~Zl • (1 

'::::: 1 . :::: ~;CF.""T 4 ?c::q .j 
I ._' J • .:-

(GAS FLOWS SHOWN ON A WET BASIS) 
--------------------------------
MOISTURE VOL% 24.430 
SP GF.: 0.950 
GA S TOP SCFM 262.8 
GAS MID SCFM 251.6 
GRS BTM SCFM 2 165 . 6 
TOTliL GW:; ::;CHl 2 ;?9. 9 

GA S SEAL LO SS HOT I~CLUDED 
GAS PRODUCT SCFM 1298. 3 

C 0 (I 1_ I t·l G ~,J fi T F. F: G F' t'1 
tit'l E: Ii IF~ R E L H U t'l ~.; 

100.0 
66 .0 

OIL YIELD WT% FR = 82.6 
(I I L '/ I ELD "l OU; Fti= :::! 1. !:! 

::;C F .····T 1419. 1 
S C F ..... T 1 :3 ~j :::. 7 
::; C F ... " T 1 1 6 '3 4. 1 
::;CF .···· T 14471.9 

::;CF/T i'Olt1.f; 

BAF:O Pf,:E::;::; IN HG 
BED PD I t·l H 20 ./FT 

.-,.-, ,-, 

.:: .:., . ':. 
1.1 

• 



.,: ~J~ 7.' ,:_ c. I I.L . • '1 '.,'1 ", I '" 

-""---- ""':':'':':··:'C.l'll -- ~'jl_Ir:. r-...:, ':':'':':'~ 
STARTING DATE 21678 TO 21778 

t'lATEF.: I AL Atm ELEt'lEtHAL BALAtKES 
E: f1 L fJ t·~ C E S Ut·~In:; H~ OUT % F~EC. 

f1H1. N I TF;~OGEH SCFt'l -::"3';'. :~:[1 651. 61 93.2 
A::;H # .····t'l I t·j 244.42 244.42 HHJ.0 
O~·!'\·GEt·~ SCftol 1 :::5. :::'3 1:::5.89 100.0 

103.32 TO H2O 
E:2.57 TO C08.C02 
0.00 GAS 

l'lATEF~ #/ t'l I N 21.74 14.57 67.0 
11. 9~: SHfJLE 1. 32 LIQ 
9. E: 1 C(!to18 13.25 t,lAF' 

(1. 0£1 SHALE 
KEF.:OGEt·j #/ t'l I t·j 52.56 55.06 104.8 

8.75 SHALE 
~:7. :34 OIL 
8.35 GAS 
0. 11 1,1ATEF.: 

OF.:GFit·~ I C CfJF.:80t·~ #/ 1·'1 I t·j 47.77 46.61 97.6 
8. ::::1 SHALE 

32.09 OIL 
6. 15 GA::: 
0.07 l,lATEF.: 

TOTAL C A F.: E: Ot·l #/t'l I t·l 65.34 64.19 9':' .;. ,_I ..... 
20. ::: :~: SHALE 
:::2. [1':" OIL 
11.20 GfJ::; 

(1.0:::: l,lATEF.: 
o r:::G . H 'l II F: I] G E t·j #.···· t'1 I tj c:' ,- , ,-, 

__ I. ':11:' 6.74 114.6 
[1.45 :3HALE 
4.2 '3 OIL 
1 • '3::: GA:3 
£1.02 I,HHER 

OPG . t·l I TF.:O GEt·j # .... ·t'l I t·l 2.0] 1. 65 E: 1 • 4 
::;ULFUR #/ t'1 I t·j -::' ':' .:1 :;:.24 114.0 .:.. • I_I I 

2.64 ::;HALE 
(1.25 OIL 
£1.29 GA::; 
0.05 l,lATEF.: 

O'ALL 1,1E I GHT #/ ['1I t·j 441.06 4 :~:::::. ::: 1 '3 ::: .4 

2. 979 U.···· t'l Hl e 1 • 090 # / t'iI t·j H 2. 7:~:2 C.'·· H eCit'lE: F.:AT I I) 
90 . 85 VOL%FA 91.77WT.%FA 



~;:·:';' *~:;l.:':t'1 I --l,JOPKS FOF:CE[I AH1. t'~2 [;AUH~CE ~H* 
STARTING DATE 21678 TO 21778 

t'1A TEF: I AL At·m ELEt'lEtHAL BAUH~CES 
8ALfit~CES Ut·~ I T~; IN OUT % REC. 

Ant. N I TF.:OGEt~ scn1 69'3. :~:O 69'3.30 100.0 fiSH #.··' t'l I H 244.42 244.42 100.0 
O~<'lGEH scn1 1 :35. :::'3 185.89 100.0 

83.57 TO H2O 
102.32 TO C02.;C02 

o. l)t1 GA:3 l,JATER #/t'lI ['l 19~87 15.54 78.2 
11. 93 SHALE 1.32 LIO 
7. '34 Cot-IE: 14.22 VAP 

0.£10 SHALE 
~< EFWGEt·~ #/NIH 1::".-, &:" .-

55.75 106.1 oj':::' • ,-' ,=. 
8.75 SHALE 

37.84 OIL 
9. l15 GAS 
0.11 ~JATER 

OF::GAt·~ I C CAF$Ot·~ # .··' t'l I t ·~ 4/ ?? 47.43 9'3.3 I • I I 

8.31 ::;HALE 
32.09 OIL 

6.97 GAS 
0.07 l,JliTER 

TOTAL CARBOt·j #/· t'l I t-i 65. ::::4 65.01 99.5 
20. ::: :3 SHALE 
32. [1 13 OIL 
12.02 GFI~3 
0. I-Zl:3 l,JATEF.: 

OF.:G. H\'DF.:OGEH #/ t,t I [.j c::' '-1'-' 6.5'3 112.2 __ I • ':. c. 

0.45 SHALE 
4 ';IC~ . ~-' OIL 
1 • :::~l GA~:; 
t1. 1-Z12 HATEF.: 

OF.:G . N I TROGEt·j #.··'t'1 I [.j 2. [1 ::': 1. 67 8'-1 .-. .::. .. ;. ::;ULFUR #/ t'l I t·j 2.:::4 3.26 114.::: 
2.,64 SHALE 
0.25 OIL 
o. :.:: 1 GA::; 
fl.05 l,J AT E F.: 

O'ALL l,JE I CHT #/ t'l I tl 441.06 440.94 100.0 

3 .636 #/ MIH C 0.882 #/ MIH H 4.123 C/H COMB RATIO 
90.85 VOL ~FA 91.77HT.%FA 



STARTING DATE 21678 TO 21778 
OPERATING TIME (HRS) 24 
OPERATING FACTOR 95.33 % 

PAGE 1 OF 2 

-----------------------------------------------------------------------
1;~AtoI SHALE PF.:OPERT IE::; 
--------------------

OIL FA ~J T ~.~ 11. 19 H2O FA ~n~~ 1. 94 
OIL FA GPT 2'3. :30 

t'1I t ~ CO2 lH~'~ 17. '.f!:! ASH' lH~: 66.32 

CARBOt·~ ~Jn~ 17.?:;: HYDF.:OGEt·~ lH~: 1. 81 
t·~ I TROGEN lH::'~ 0.55 SULFUR lH% (1. 77 

F.:AtoJ SHALE t'10 I ::; T UF.:E lH /; (Ut'lGF~Out'~D ) 1. 28 

-----------------------------------------------------------------~---

G f.';: AI.,.' IT· .... 
'v' I S 
_,.,1 I S 
C A F.: BO t·l 
t·l I nw G E t·~ 

G F.:ti I,,.' IT' .... 

CfiRBOt·l 
t·l I TF.:OGEt·l 
CO? 

PRODUCT OIL PROPERTIES 

DEG API 21.5 l'JATEF~ lH% 
SUS-l :~:O I;; :~: • 1 SED I t'l EtH t'll"'" 1 (HJG 
SU::;-210 45. :~: POUF.: DEG F 

wr~·~ 84. :::£1 H .... 'DF.:OGEN lH}; 
l,J T ~.~ .-. 14 SUlFUF~ l,jT::'~ .::.. 

RUN DOWN OIL PROPERTIES 

DEG AP I 21.5 

l'JT~'~ 
l,J T~'~ 

HT~'~ 

PRODUCT WATER PROPERTIES 

::'. 4::: 
2.96 
:~:. 4::: 

H\'DRO GE t·l 
::; UlFU R 

3. '3 
(1.2 

85.0 
11. :33 
0.67 

,,:. I~ 
,_I • .,' 

1~j.:::3 



PPODUCT GAS PROPERTIES (DRV) 
---------------~------------

H .... · VOU~ 5. 'J8 C2H4 VOU~ 0.69 .:::. 
t'~2+AR VOL~': 62.70 C2H6 VOL~~ 0.54 
0 ':' VOL% o. ~)(1 C3' !3 VOU-; 0.48 

"-

CO VOU: 2.6::: C4'5 VOU·; 0. 12 
CH4 VOL/: 2. 1 1 C5+ VOL% 0.03 
CO2 VOL% 24.64 H';:"'" t,"'OL;~ 0.33 -.:-

HH:3 VOL% 0.60 

GROS::; HEAT 8TU/SCF 91. (16 

---------------------------------------------------------------------
RETORTED SHALE PROPERTIES 
-------------------------

OIL FA 
OIL FA 

t'1 I H C02 

CtiF~BOt·~ 
t·i I TF~OCEt·~ 

l'ln~ a.00 
CPT 0.00 

~.JT /: 15.45 

wr~,~ 7.01 
~'IT~': 1. 1 '3 

ASH ~.JT ~~ 82.27 

H·lDF~OGEH ~.J T~"; 0. 15 
SULFUP ~.JT% 0. :31~ 

---------------------------------------------------------------------
TEMPERATURES DEG F 
------------------

F.:A~'J SHALE I H 
A IF: TD n~ 
Gfr:; BD H~ 
GA::; TD n~ 
COOL H~G ~'JAT EF:. I H 
PRODUCT OIL OUT 
At'1B I EtH A I F: 

2'3 
1 C*,:, 

._1 L-

2 :~:::: 

2~L:: 
64 

12:=: 
.-.,-, 
.:.:.::' 

F:ET SHALE OUT 402 
A I F: t'lD H~ 123 
CAS t'lD n~ 206 
CA ::; PF:OD OUT 2 :32 
COOL I t·~G ~,JATE F: OUT 74 

OFF GA::; 1:36 

---------------------------------------------------------------------
RATES AND QUANTITIES 
--------------------

F: FH,! ::; H Ii L E 
F<ET :3HALE 

AIR TOP 
A I F.: t'1I D 
A I F: BHl 
TO TAL A I F:: 

TF'H 
TF'H 

11: 06 
!:!.91 

:=;CFt'1 722.6 
::;CFt'l 162.6 
SCFt'1 0. C1 
::;CF t'l -:::::5.2 

TH ROUGHPUT PHF2 44'3.0 
RET/RAW WT% 80.6 

::; C F.· .. · T ~: '3 2 1 • 4 
~:;CF."" T 8:::2.1 
SCF,/T 0.(1 
SC;F /' T 4::aj ~:. 6 

(G AS FLOWS SHOWH ON A WET BASIS) 
--------------------------------
MOI STURE VOL% 21 .1 60 
SP GF:. 0.965 
GAS TOP SCFM 262 .4 
CAS MID SCFM 251 . 0 
GAS BTM SCFM 2161.0 
TOTAL GAS SCFM 2574.4 

GAS SEAL LO SS NOT I ~CLUDED 
GAS PRODUCT SCFM 1318 .1 

COOLING WATER GPM 100.0 
AMB AIR REL HUM % 66.0 

OIL YIELD WT% FA= 91.7 
OIL YIELD VOL% FA= 9}.9 

::;CF/ T 142::::.9 
SCF ..... T 1:362 . 2 
:::CF/T 11726.9 
SCF / T 1451::::.0 

::;CF/T 715::::.0 

BARO PRESS IN HC 23 .8 
BED PD IN H20 / FT 1. 2 
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• 

.,.;.,t' '':7 .:.r:, ',.L .. ·~' ... I··.t ··. ·-J 

STARTING DATE 40478 TO 40578 

MATERIAL AND ELEMENTAL BALANCES 
BfiLAHCES UNITS IN OUT 

FITt'1. t··! I TROGEN 
W::H 
O;:·::'· ... GEN 

KEF.:OGEt·~ 

:::CFt'1 
#/t'1 I t·~ 

SCFt'1 

# / t'1 I t·~ 

ORGANIC CARBON #/ MIN 

TOTAL CARBON #/ MIN 

ORG. ~YDROGEN #/ MIN 

ORG. NITROGEN #/M IN 
SULFUR #/ MIN 

O'ALL WEIGHT #/ MIN 

68'3. 12 
252.46 
1::: ~:. 18 

21 .. 77 
12.13 SHALE 

'3.6:3 Cor'1B 

43.56 

61.54 

5 . 68 

1 • ::: [1 

2.:::::: 

446.56 

653. '33 
252.46 
183.18 
101.41 TO H20 
81.51 TO CO~~C02 

0.26 GAS 
14.60 

1.60 LIO 
13.00 VAP 
e. ~)0 SHALE 

50.71 
7.78 SHALE 

33.51 OIL 
9.29 GAS 
0. 12 ~~ATER 

42.92 
7. 31 ~::HALE 

'28.60 OIL 
6.94 GA::: 
0. ~)7 ~'lATER 

60. 9~) 
20. 37 :3HALE 
28.60 OIL 
11. :::7 GAS 

(1. 07 ~'lATEF~ 
6.57 
0.47 SHALE 
3. f::::: 0 I L 
2.20 GA:; 
(1. 1]2 ~'lATEF.: 
1.57 
:;;. 1:3 
2.62 SHALE 
(1.19 OIL 
0.26 GAS 
(1. 06 ~'lATER 

444.40 

2 . '3 '3 1 # / t'1 I t·j C 1.070 #/ MIN H 2.794 C/ H COMB RATIO 
VOL\FA 95.37WT.%FA 

:~ REC. 

94.9 
100.0 
100.0 

67.1 

102 .9 

98.5 

99.0 

115.7 

U3B.4 

99.5 



***SEMI-WORKS FORCED ATM. N2 BALANCE *** 
STARTING DATE 40478 TO 40578 

MATERIAL AND ELEMENTAL BALANCES 
E:ALAHCES UNITS IN OUT 

ATM. NITROGEN SCFM 
ASH #/MIN 
OXYGEN SCFM 

689.12 
252.46 
18:3 . 18 

689. 12 
252.46 
183.18 
87.37 TO H20 
95.54 TO CO&C02 

0. 27 '~AS 

~ REC. 

1013.13 
11313.13 
11313.0 

WATEF.: 20.4:::: 15.30 74.9 

KEF~OGEN 

ORGANIC CARBON #/MIN 

TOTAL CARBON #/MIN 

ORG. HYDROGEN #/ MIN 

ORG. NITROGEN #/ MIN 
SULFUR #/ MIN 

(I' ALL t·1E I GHT 

12.13 SHALE 
8.30 Cm'lE: 

49.2'3 

43.56 

61. 54 

5. t.:;r:: 

1. :3[1 

446.56 

1.613 LIQ 
13.70 YAP 
0.00 SHALE 

51.27 104.0 
7.78 SHALE 

33.51 OIL 
9.85 GAS 
e. 12 ~JATER 

43.56 
7.31 SHALE 

28.60 OIL 
7.58 GAS 
0.07 l,JATER 

61. 54 
20.37 SHALE 
2:3.60 OIL 
12.51 GAS 
0. ~)7 l41iTER 
6.4:3 
0.47 SHALE 
3.8::: 0 I L 
2.11 GAS 
O. ~)2 l,JATER 
1 • 6~:::1 
3. 14 
2.62 SHALE 
0.19 OIL 
(1.28 GA::; 
0.06 l,JATER 

449.65 

100.0 

100.0 

114. 1 

89. ~) 
108.9 

100.7 

::::.461 #/MIN C 0.922 #/ MIN H 3.753 C/H COMB RATIO 



STARTING DATE 40478 TO 40578 
OPERATING TIME (HRS) 24 
OPERATING FACTOR 100.00 % 

PAGE 1 OF 2 

----------------------------------------------------------------------
'<A~·J SHALE PROPERTIES 
--------------------

OIL FA ~H ~,; 13. :3:3 H2O FA loJT:'~ 1.84· 
OIL FA GPT 24.60 

t'1 I N [ :1)2 ~,J T ~~ 17.60 A::;H' ~lT/; 67.40 

CAF.:E:Ot·~ lH ~~ 16. 4~: H\·DF.:OGEt·~ lH% 1.72 
tHTROGE .j ~lT% 0.48 SULFUR l·JT :.~ 0.77 

RA~'J SHALE t'10 I :::TURE l'J T ~.~ (Ut·~GFWUt·m ) 1.38 

PRODUCT OIL PROPERTIES 

G F.: A ".1' I Til DEG API 20.'3 ~'JATEF.: ~lT/~ 5. 1 
I'l I~: SUS-1 :30 0.0 SED I t'1E[H t'1L/ 1 O~JG 0 . t1 
\:' I::; SU::;-21 (1 0.0 POUF.: DEG F :35. (1 

CARBOH l,J T ~.~ :::5 . :34 H 'l Ii F.: 0 G E [.~ lH:~ 11.57 
[.j I TF.:OGEH lH :.~ 2.22 ::;ULFUF.: lH/~ t1.57 

RUN DOWN OIL PROPERTIES 

G F.: FI',.,' I T 'i DEG riPI 20.9 l,JATEF.: 

PRODUC T WATER PROPERTIES 

C F1 F.: B I) t·j l,JT:'; .-, 
'j !:! H'lDF.:OGE[·j ~H :.; 10. 64 -' . 

t·j I ':' F.: I) G E [.j l'JT~'; 
~, 

:::.. 99 :::ULFUF.: lH :~ .-, 
.:J • 

t:",:. ,_1 ,_, 

CO2 l'lT:'; ~Z1 • .: , .:. ,_11_' 



STARTING DATE 40478 TO 40578 

?RODUCT GAS PROPERTIES (DRY) 
----------------------------w' .:.. VOU~ 5.28 C2H4 VOI .% 0.57 

t'~2+RR VOL~': 62.60 C2h6 VOU~ 0.47 
02 VOU~ 0.02 C3'S VOL% 0.47 
CO VOL% 2. E:7 . C4'8 VOU~ 0.36 
CH4 VOU~ 1. 95 C5+ VOL% 0.36 
CO2 'vtCIL~~ 23.5:3 W, .... <-.J VOL% 0.30 

t'~H3 VOU~ 1. 21 

GFWSS HEAT ;::TU/SCF 116.36 

--------------------------------------------------------------------
RETORTED SHALE PROPERTIES 
-------------------------OIL FA 

OIL FA 

t-l I t·~ C02 

C A F.: E: Ot·~ 
~~ I TF.:OGEt-l 

lH;'~ t1.00 
GPT 0. ~)~1 

~n~·~ 15.37 

l-J T ~.= 6.54 
l-J T ~.~ ~1. 10 

ASH lH% :31.06 

H'r'DROGEt·~ ~n:·= 0. 15 
SULFUF.: l-JT~": e. E:4 

--------------------------------------------------------------------
TEMPERATURES DEG F 

F.: A l-J :=;HALE Hl 56 F.:ET SHALE OUT 404 
AIR TD H~ 1 ?5 AIF: tolD Hl 146 
GA::; BD Hl 245 GA::; t-1D Hl 214 
GF"r:; TD Hl 212 GA::; PF.:OD OUT 240 
COOL I t·n; l-JATEF.: Hl :::1 COOLI t·1G l-~ATE R OUT 91 
F'F.:ODUCT OIL our 1 :30 
flt-1E: I Et·1T F"1I R 4::: OFF Gm:; 1 ~tl:t "_1'_' 

--------------------------------------------------------------------
RATES AND QUANTITIES 

PF"ll-J SHALE 
F.:ET SHALE 

A IF.: TOP 
A I F.: t'lI II 
F"iI F.: 8 Hl 
TOTF1L A I F~ 

TF'H 
TPH 

:=; CF t-l 
SCFt-l 
SeFt-l 
:3CFt-l 

1 1 . 24 
'3. :::4 

712. ':. <-

16(1. 1 
O. [1 

-'-:-'-j ' I 
:' I' ~ • . :,.. 

THF.:OUGHPUT F'HF2 456. ~! 
F.:ET / F.:F"ll-~ ~.JT% :::~: . 1 

SCF/ T ~:::a32 • . ~ 
:3CF/ T 854. "7 

I 

::;CF ..... T o. 0 
SCF/ T 4657.6 

--------------------------------
MOISTURE VOL% 20.760 
SF' GP 0.968 
GAS TOP SCFM 235.9 
GAS MID SCFM 248. 2 
GAS 8TM SCFM 2135.3 
TOTAL GAS SCFM 2619.4 

GAS SEAL LOSS NOT I~CLUDED 
GAS PRODUCT SCFM 1318.4 

COOLING WATEF.: GF'M 100.0 
AM8 AlP PEL HUM % 59.0 

OIL YIELD WT% FA = 95.3 
OIL YIELD VOL% FA = 93.9 

SC:F.···· T 1259. 5 
S C F ..... T 1 :~: 2 5 • 2 

SC:F/ T 703 '3 .~: 

8A F.: O PRESS IN HG 24.0 
BED PD IN H20/ FT 1.4 



***SEMI - WORK S *** 
STARTING DATE 40578 TO 40678 

t'lA rEF: I AL At·m ELEt'lEtHAL E:ALAt~CE:3 
E:tlLAt·lCES Ut'~IH:; Hj OUT % REC. 

Anl. t·~ I TROGEt·j ~:.:~ Ft'1 6'34. E:7 672. (18 96.7 
ASH # ..... t'l I t·1 247. 17 247.17 100.0 0::·:: \. G E t·1 SCFt'1 184.71 1:::4.71 100.0 

167.20 TO H2O 
17.25 TO CO&C02 

13.26 GAS 
~JATEF.: # ..... t'1 I t·1 27.42 12.64 46.1 

11.54 SHALE 0.96 LIO 
15.88 cor'18 11.68 VAP 

0.00 SHALE 
1< E F.: OG Et·~ #/t'l I N 41~ ~I? 49.14 99.6 .' . .... 1 &;,., 

9.38 SHALE 
32.13 OIL 

7.56 GAS 
0.07 ~·JATER 

o F.: GAt·j I C CARBOt·j # / t'l I t·~ 42.44 40.96 96.5 
8.93 SHALE 

27.40 OIL 
4.59 GA::; 
CZ1. (14 ~·JATER 

TOTFtL CAF.:8ot-j #/t'1 I t·j 5 13.73 58.26 97.5 
1:::.35 SHALE 
27.40 OIL 
12.46 GA::; 

O. (14 ~·JATEF.: 
OF.:G. H· .... DF.:OGEtj # / j'1 I t·j 5.59 6.89 12~:. :~: 

0.45 SHALE 
:;: • 68 OIL 
2.76 GA ::; 
I]. (11 !·HiTER 

OF.:G. t·j I T F.: (I G E t·j # / t'1 I t·j 1.76 1.6::: 95.2 
SULFUF: #/t'l I N ..-. t:" .-, 

~:. (16 12~3. '3 c. • ,_' .j 

2.54 SHALE 
1~1.19 OIL 
(1. :~:0 GA ::; 
0.0:::: ~·JATER 

(I' ALL ~·JE I CHT # / t'l I t·j 4 ':11:1 7''') 4:;:2.15 98.5 ,_11-,. I '-

0.96 4 # / t·lIt·j c 1. 765 # ..... r·1 I t·j H (1. 546 C/ H COt'18 RtiT I 0 :::6. I:"::: '·/OL :'~ FA S:::. 15~,tT • ="~FA 



:';~I: *:3nl I -· I,IORf::: ::: FOF.:CE D Ani. t'~ 2 E:AUH-~CE *** 
STARTING DATE 40578 TO 40678 

t'lATERI AL mm ELENENTAL BALANCE::; E:ALm~CES utUT::; IN OUT ~ REC. • FaN. N I TF:OGEt·~ sent 694.87 694.87 100.'71 A:3H # ..... N I ~.~ 247.17 247.17 100.0 O;'~'''''GEN E:cnt 184.71 184.71 le0.0 
157.34 TO H2O 
27.10 TO CO~.: C02 
0.27 GAS ~'JflTER #/ tol I t·~ 26. 4::: 13.04 49.2 11.54 SHALE 0.96 LIQ 14.95 COt'18 12. t18 \lAP 
0.00 SHALE f(EROGEt·~ #/ t'l I N 4'.3. 32 49.50 1£10.4 
9.38 SHALE 

32.13 OIL 
7.92 GAS 
(I. ~)7 HATER Of~ GAt·~ I C CflR80t·~ #/t'l I N 42.44 41.39 97.5 
:::. 93 SHALE 

27.40 OIL 
5~01 GA::: 
0.04 HATER TOTAL CFIF.:E:ON #d'l I t·~ 5 13f. 7 :~: 58.68 qo .') 

.. v_t.:. 
1:3.35 SHALE 
27.40 OIL 
12.8:3 GFIS 
(1.04 l-JAT EF.: Of?G. H-""DF~OGEt·~ # .··' t'l I t·j 5. 5':'~ 6.82 122.0 
£1.45 SHALE 
3.68 OIL 
2.69 GA ::: 
0.01 I,JATER OPG. N I T F.:O GEt·~ # .. ,' t'l I t·~ 1. 76 1.6'3 '35. '3 :::ULFUF.: #· .... t'l I N 'j C".-, 
::::.07 121. 3 

'- . ,-' .:,. 
2.54 SHALE 
(1. 19 OIL 
0.31 GAS 
(1.03 ~'JATEF.: O'f1LL loJE·: I GHT fF./ t'l I t·~ 4 .: .. :. -, .:. 

4 ~:5. 56 '3'3 . ~: 
'-' '-'. I .:... 

1.292 #/MIN e 1.661 #/ NIN H 0.778 C./H COMB RATIO 
86.98 VOL%Ff1 88.15WT.%FA 



STARTING DATE 40578 TO 
OPEF~AT I HG T HIE <: HF.:~:;) 24 
OPERATIHG FACTOR 100.00 

PAGE 1 OF 2 
.. 
--. -----------------------------------------------------------------------

~:A~,l SHALE PF~OPERT IE::: 
--------------------OIL FA ~n~~ '3. '34 H2O FA 

OIL FA CPT 26.00 
lH% 

t'l I t·~ CO2 ~'l T ~.: 17.29 A~:, H . lH% 

CAF.:80t·4 ~H ~{ 16.29 H'r'DROGEt'4 
t·41 TF.:OGEt·4 ~lD: 0.48 SULFUF: 

~H% 
lH% 

RAW SHALE MOISTURE WT% (UHGROUND) 

---------------
Ai'lOUtH F:ETA I NED _ .. _-------------

.:: SCREEt·~ OPEt·~. 
I t·lCHES) 
2. 12~j 
1.500 
1.050 
0.742 
0.52:i 
(i. ~:71 
(1. 26~: 
o. l:::~i 
0.1 ::::1 
PFIt·~ 

o.n/~ RETA HlED 
OH EACH ~3CREEt'D 

1.4::: 
27 . 04 
'-'7 C"'q 
::. f • ,_I .. ~ 

19.44 
11. 11 

::: . :::: :~: 

1.67 
~3.:;!7 
~~1. :~:7 

2.5'3 

FACTOR:; 

DA (Hl.) = 
DV (IN.)= 
DV / DA = 

1. 85 

67.41 

1 7':1 • , oJ 

0.69 

1. 28 

0.9:3 
1. 2El 
1. 28 

--------------------------------------------_._-----------------------

GF::A' ... ' I T'-r' 
t..,'1 S 
VIS 
C fiF.:B 0 t·~ 
t·l I TF.:O GE t·l 

DEG API 
5U:::-130 
::;U:::-21 ~J 

l,j T ~.: 

l'lT ~': 

PRODUCT OIL PROPERTIES 
----------------------
'2[1. ::: ~,jATER l'~T% .., ':' 

..... '. '-' 
0.0 SED I HEt·lT t'lL / 1 OOG r' -' . 1 
0.0 POUF.: DEG F :::5. 0 

.::5.2 13 H'lDROGEt'l l,lT% 11.44 .: . 19 !::ULFUF.: l,J T ~.: 0.59 .:.. . 

---------------------------------------------------------- . . _--------
~UN DOWN OIL PROPERTIES 
-----------------------

GF.:A',." I T\' DEG AP I :20. ::: ~ 'lATEF.: '-. .-, 
":' .. :.. 

--------------------------------------------------------------------

CAF.:BOt·~ 
t·4 I TF.:OGEt·4 
C02 

PRODUCT WATER PROPERTIES 
------------------------

l,J T ;.; .::: . '3 ':: 
~'JT\ 2 . 99 
~'l T ~.; J . :;: ::: 

H\'DF.:OGEt·4 
::;ULFUf~: 

lH;~ 1 (1.64 
lIJT~'~ 3.5::: 

------------------------------- ---- ----------------------------------



~.: ':':'~ I_' L- I lt t _1. 1 ' 11...·1.. •• _ 

STARTING DATE 40572 
•• - . ""'% _ • ..:" ...... _-

TO 413678 PAGE 2 OF 

PRODUCT GAS PROPERTIES (DRY) 
----------------------------H':' VOL~'~ 4.66 C2H4 'lOU: 0.51 .:.. 

t'~2 +A F.: "lCIL~'~ f·-· "-.. -, C2H6 VOL;~ 0.39 'to::. • Co .:. 
0''') I'/OL~~ O. ~J2 ("'H ,-. VOL;~ 0.35 .:.. ..... V 
CO VOL~~ 2. :::4 C4'S VOL;~ 0.26 CH4 VOL;·: 1 • 6:~: C5+ VOL;~ 0.37 CO2 VOL::': 25.5(1 H'-"-' VOL% 0.33 ':"'-' 

NH3 VOL% 0.86 

GF.:OSS HEAT E:TU ..... ::;CF 1013.·:::::: 

--------------------------------~---------------------------~~------

RETORTED SHALE PROPERTIES 
-------------------------OIL FA 

OIL FA 

t'1 I t·~ C02 

CAF.:E:OH 
t·~ I TF.:OGEt·~ 

l'lT::': a. 00 
GPT Zi. [1(1 

HT;'~ 11.57 

lH ::.: ~ 15 -' . 
lH::': tZ1.20 

ASH lH ;~ 82.84 

H'/DF.:OGEN ~JT;~ 0. 15 
SULFUF.: ~JT;~ 0.85 

--------------------------------------------------------------------
TEMPERATURES DEG F 
------------------F.:FH,l ::;HALE H~ 

AIR TD H~ 
GA::; BD H~ 
GW:; TD H~ 
COOLING WATER IN 
PF.:OTIUCT 0 I LOUT 
At'1E: I EtH A I F.: 

49 
16 :3 
23'3 
2(11 

E: 1 
1 ::, .~ 
~ -' 

44 

RET ::;HALE OUT 3'32 
AIR t'1D H~ 1 '-, .-, 

.~I .:., 

GA ::; t'lD H~ 206 
GA ::; PROD OUT "-,,,,: .. :. 

~ ._, ._I 

COOL I t'~G l,lATE R OUT 90 

OFF GAS 1 ::::6 

--------------------------------------------------------------------

F.: F'i l,J ::; H fi L E 
F.:ET ::;Hr'1 LE 

AlP TOP 
A I F.: t'1I II 
A I F.: BHl 
TOHiL A I R 

TF'H 
TPH 

::;Cf l'l 
::; CFt'l 
SCHl 
::;CHl 

RATE S AND QUANTITIES 

11.0(1 
::: . '35 

7 1:::.~3 

161. 6 

::7'3. 6 

THROUGH PUT PHF2 446.7 
RET / RAW WT% :::1.4 

SCF / T 
::;CF .·'· T 
SCF/ T 
SCF ..... T 

:=:916.4 
::: :31. :3 

n.o 
4 *7 ':'"7 ? 

I .... I • I 

(GA S FLOW S SHOWN ON ~ WET BA SIS) 
--------------------------------
MOI STU RE VOL% 1:::.560 
SP GR 0.992 
GA S TO P SCFM 232 . 9 
GAS MI D SCFM 249 . 7 
GAS BTM SCFM 2162.8 
TOTA L GA S SCFM 2545 . 4 

GA S SEA L LO SS NOT I ~CL U DE D 
GAS PRODUCT SC FM 1325. 1 

COO LING WATER GPM 100 . 0 
AMB AIR RE L HUM % 63 . 0 

OIL YI ELD HT % FA= 88.0 
OI L YI ELD VOL % FA = 87. 8 

!::CF.· .. ·T 127(1.2 
::;CF .···· T 1362 .0 
::: C F / T 11 7 '3? . 1 
::;CF/T 14 429 . 2 

BA RD PRESS IN HG 23.9 
BED PD IN H20/ FT 1.4 



g;;;;~~~~ ... ~ ....... . .:: -.~:.:.:..:.:... ~t *;t ::. t: I'll - ~,~ u to:: t: .• ::. "t:"t: "t: 

STARTING DATE 41378 TO 4147::: 

MATERIAL AND ELEMENTAL BALANCES 
UtH TS It~ OUT 

fiHl. t·E TF.:OGEt·~ 
ASH 
O::-:;·lGEt·~ 

KEROGH~ 

SCFt-l 
# /t'j I t·~ 
scnl 

# / t'l I t·~ 

ORGANIC CARBON #/MIN 

TOTAL CARBON #/ t-lIN 

ORG. HYDROGEN #/ MIN 

ORG. NITROGEN #/MIN 
SULFU R #/ MIN 

O'ALL WEIGHT #/ t-lIN 

6::: ';'. 75 
246. :3::: 
1 ::: :3. :35 

21. 45 
9.88 t:HALE 

11.57 C(Ito18 

50.72 

41.0'3 

5'3.66 

5.57 

1 . :::::: 
:~:. 17 

441. :::6 

2. ::::41 #.··' toJI N r' 1. 2:::6 #/ t'l I t·~ H 1. :::2 (1 
'v'OL ~'; FA 

C/ H 

68:;:. E:6 
246.38 
18~:.35 
121.85 TO H20 

% REC. 

99.1 
100.0 
100.0 

, 61.24 TO CO::~: C02 
(1.26 GAS 

14.50 . 
1. ~)2 LID 

11.44 VAP 
2.05 SHALE 

49.:::5 
7 ')oj ......... SHALE 

3:3.57 OIL 
8.98 GAS 
(L (17 ~'JATER 

41.87 
F q .j 
_'. JL. SHALE 

2:::.4 '3 OIL 
6.42 GfiS 
~L 04 I'JATEF~ 

60.44 
19.49 SHALE 
2:::.49 OIL 
12.42 GA::: 

(1. (15 l,mTER 
6.41 
O. :::: 1 ::;HALE 
':'I -. ,-
';'. t t. OIL 
2. :~: 1 GAS 
0.01 ~·JATER 
1.49 
:3. ~: 1 
2.77 :3HfILE 
(1.22 OIL 
£1.28 GAS 
0.04 ~'JATEF.: 

43~j. 5~~1 

COt'lE: F:AT I (I 

67.6 

98.3 

101. '3 

101. 3 

114.9 

79.2 
104. ~: 

9:::.6 



***SCMI -WORKS FORCED ATM. N2 BALANCE *** 
STARTING DATE 41378 TO 41478 

MATERIAL AND ELEMENTAL BALANCES 
BALAt'~CES UNITS IN OUT 

ATM. NITROGEN SCFM 
ASH #/MIN 
OXYGEN SCFM 

~'HnEF.: 

~( EFWGEt·~ 

ORGANIC CARBON #/ MIN 

TOTAL CARBON #/ MIN 

ORG. HYD RO GEN #/ MIN 

ORG. NITRO GEN #/ MIN 
SULFUR #/MIN 

O'ALL WEIGHT #/ MIN 

689.75 
246.38 
183. :35 

21 ;22 
9. E:::! !3HALE 

11. 35 COt'lB 

50.72 

41. 0 ', 

59.66 

C' C"~ 
,_I. ,_I ( 

1 . :3::: 
::::. 17 

441.:::6 

6:39. 75 
246. :~:8 
1 ::::3. 35 
11'3.47 ·TO H20 
6:3.61 TO CO~~~C02 

0.26 GAS 
14.60 

1. £12 LIC! 
11.54 VAP 

2. ')5 SHALE 
49.95 

7.23 SHALE 
33.57 OIL 

9. t17 GAS 
0.07 ~'JATER 

41. 98 
6. '32 SHALE 

28.49 OIL 
6. 5~: GA:3 
O. (14 ~'JATER 

60.55 
19.49 ::;HALE 
2:3.4 13 OIL 
12.5:3 GA::; 
0.05 ~'JAT EF.: 
6. ~:'3 
O. ~: 1 SHALE 
:3 .76 OIL 
2.30 GA ~; 
[1.01 ~'JAT E F: 
1.49 
3. :31 
2.77 ~;HALE 

0.22 OIL 
£1.28 GA ::; 
0.04 ~'JATEF.: 

4 :~:6. ::::5 

2.4::::0 #.·,· t'1 I t·i C 1 . 26 1 # /tH t·i H 1. 919 C/H COMB RATIO 
VOL %FA 92.78WT.%FA 

% REC. 

100.0 
100.0 
100.0 

68.8 

98.5 

102.2 

101. 5 

114.6 

7 13.3 
1 t14 . 4 



------------STARTING DATE 41378 TO 41478 
OPERATING TIME ( HRS) 24 
OPERATING FACTOR 100.00 % 

PAGE 1 OF 2 

---------_ ._--------- --------------------------------------------------
~:mJ SHALE PROPERT IE!:; 
--------------------OIL FA I'JT~~ 13. :::(1 H2O FA ~H% 1.0S' OIL FA GPT 25.60 

t'l I N CO 2 l' lr·~ 18.44 A!3H. IH% 66.74 
CAF.:BOt~ ~.JT ~~ . 16. 16 HYDROGEH IH/; 1. 63 N I TROGEt-~ IH~~ 0.51 SULFUR ~H;~ 0.86 
RAI,J SHALE NO I 8TUF.:E I.JT;~ (UNGROUND ) 1. 57 

----------------------------------------------------------------------
PF~ODUCT OIL PF.:OPEP,T I ES 
----------------------GRR',,.. I T'l DEG API 21. :3 ~'JATEP IH;~ -J 'j ..... ,-I VI~: 8U::;-130 0.0 ::;ED I t'lEtH t'll / 1 (lOG £1.2 V I~; ::;U!:;-210 0 . 0 POUP DEG F 85.0 CARE:ot·~ wr;·~ ::: 4 . :::7 H'lDROGEt'l ~,J T /; 11. 21 N I TPOGEt'4 ~JT;.~ 2. 1 ::: SUlFUF.: 1.JT% (1.67 

---------------------- ----------------------------------------------
RUN DOWN OIL PPOPERTIES 

GRA',,.. IT' .... -----------------------
DEG API 2 1.:;: 1,1ATER ""I .-. ":1 •• j 

--------------------------------------------------------------------

C RF.: E: Ot·l 
t·l I T F.: (I G E t·l 
C02 

1,1 T ;.~ 

~'JT/; 
1,1 T .~.~ 

PR ODUCT WATEP PROPERTIES 
------------------------
4.05 H ''I' II F.: 0 G E t·4 I'JT;'~ 10.71 2.74 SUlFUF: ~.JT;~ 4.05 fJ. '34 



PPODUCT GA:3 PPOF'ERT IE ::; (Dr.::')" ) 
----------------------------

H2 vou~ 4.64 C2H4 VOL~~ (1.49 
t·j2+AR VOL;~ 63.8::: C2H6 ~lOL~"; 0.40 
02 VOL~; (L (12 C3'8 VOL:~ '1.39 
CO VOL~~ 2.77 C4'8 "lIJL~'~ 0.33 
CH4 vou~ 1. 71 C5+ VOL:-; 0.51 
CO2 \lOL~"; 24. ~: 1 H""-" ,-.j ··I·· OL~~ '1.30 

t·jH:3 VOL:~ (1.24 

I:; R I) ~3 ::; HEAT :::TU/:3CF 10'3 .. 34 

--------------------------------------------------------------------
~ETOPTED SHALE PPOPERTIES 

OIL FA 
OIL FA . 

t'l I t·j C02 

CflF.:BOt·j 
t·~ I TF::CIGEt·1 

In:·~ 121.02 
GPT 121.06 

l'l T ;.~ 15.3(1 

In;~ 6.47 
l,lT;'; 0.21 

A:3H In:·~ 81. 81 

HYDF.:OGEt·j l'lT:~ 0.18 
:3ULFUR l'l T ;-; (1.92 

--------------------------------------------------------------------
TEMPE RATURES DEG F 

Pf~l'l ::;HALE HI 
A I F.: TD HI 
GF1::; BD I t·l 
GFI::; TD I t·l 
COO L I t·j G l'l ATE F~ I t·j 
PF.:ODUCT 0 I LOUT 
mlE: I EtH A I R 

51 
172 
24 :~: 

210 
:::'3 

1 :27 
44 

F~ET ::;HALE OUT 
A IF; t'lD HI 
GA::; t'lD HI 
GA::; PF::OD OUT 
COOL I t·IG l,lATE F.: 

OFF GF1 ::; 

406 
142 
211 
oJ ':'? '- ,_, I 

OUT 9'3 

1::::4 

--------------------------------------_._----------------------------
RATES AND QUANTITIES 

F.:ml t;Hf~LE 
PET SHALE 

FlI R TOP 
A I F:: t'lI II 
FI I F.: BHl 
TOTAL A I F.: 

TPH 
TF'H 

11.0::: 
'::i. [1 :3 

S C Ft'l 7 1 2 • ::: 
::;CFt'l 160. 3 
:::;CFt'l O. (1 

::: C F til =:: 7 :2:. 1 

THROUGHPUT PHF2 44'3.7 
RET/RAW WT% 81.6 

:::CF .. / T :3:::61.4 
SCF""T 86:=:.7 
:3CF ..... T 0.0 
:3CF /T 47:30.1 

(GAS FLOWS SHOWN ON A WET BASIS) 
--------------------------------
MOISTURE VOL% 18 .370 
SP GP 0.993 
GAS TOP SCFM 245.4 
GAS MID SCFM 248.3 
GAS BTM SCFM 2134.6 
TOTAL GA S SCFM 2528.2 

GAS SEAL LOSS NO T I~ CL U DED 
Gns PRODUCT SCFM 1311. 5 

COOLING WATER GPM 100 . 0 
AM8 AIR REL HUM % 53.0 

OIL YIELD WT% FA = 92.7 
BIL YIELD VOL% FA = 92.0 

SCF .. ··· T 1:32 '3 .2 
!:;CF ..... T 1::::45 . 3 
SCF .···· T 11564 . 3 
::; C: F ,/ T 1 4 2 :~: ::: • ::: 

BAF.:O PRE::;!:: 11·1 1·1G 23 . ':'l 
BED PD IN H20 / FT 1.4 

I' 



***S~MI-WU~K~ *** 
ST8RTING DATE 41478 

II~ I ~ 

TO 41578 

E!ALfHK:ES 
t'lATEfU AL mHi ELEt-1EtHAL 

Ut·1ITS IH 

f1H1. NITROGEH SCFt-l 6::::::.31 m::H #d H t·t 24:=:. 2'3 
O;:'~'lGEN SCFt'l 1 E:2. 97 

l·JtlTE~: # /~l I t·t 19. 47 
8 70 • • c· SHALE 

1£1.68 Cor'18 

KEF.:OGEt·t #/t'lI N 51.28 

OF.:GAt·t I C CARBOt'l # .···· t·l I t·t 42. [1:3 

TOTAL CARBOt·t # .···· t·1 I t·t 60.55 

or': G. H'r' DF.: 0 G E t·t # .···· t·l I N t::' .- ~ ._1. t.t. 

) 

OF.:G. t·1 I TF .. :OGEt·1 #/ t'l I t·t 1. { 'j 
::: ULFUF.: tf'" t'l I t·1 2 . ? 1 

O'ALL l'JE I GHT #/ t'l I t·~ 4:37.'j4 

BALm-tCES 
OUT % REC. 

652.45 94.8 
243.2'3 1130.0 
182.97 1013.0 
112.48 TO H2O 
70.35 TO CO&C02 

13.13 GAS 
15.84 81. 3 
0.74 LIQ 

14.35 \lAP 
0.74 SHALE 

48.83 95.2 
6. 13 SHALE 

34.01 OIL 
8.64 GAS 
e. (15 l,JATER 

41.05 97.7 
5.74 SHALE 

29.00 OIL 
6.27 GA::: 
0.0:::: l,JATER 

59.57 98.4 
1:3.~:8 :::HALE 
29.0(1 OIL 
12. 16 GAS 
0.03 l,JATEF.: 
6.42 113.5 
(1.3'3 SHALE 
'? ':'/ 
... - • I_I I OIL 
2. 15 GA:::: 
(1. (11 l·JATER 
1. 61 f!';'.5 
2.8::: 106.1 ":J .-,-, 

SHALE '- .. .:. ( 
0.21 OIL 
[1.27 GA:::: 
0 .0:;: l,mTER 

431. 15 98.4 
~::. 615 #.····t·! HI c 1. 1 ::: 7 #/ tH t·t H 2.20:::: C/ H COt'lB RAT I 0 
92.64 VOL%FA 93.77WT . %FA 



* -=H·SHlI ···~'lOF.:f:::~; FORCED fnt'1. H2 BALAtlCE ~;** 
STAF.:T It4G DATE 4147:::: TO 41578 

t'Hl fEF.: I AL AHD ELEt-1EtHAL BALAt4CES 
BALtl t·4CES Ut·l IT:::; Hl OUT % REC. 

Ani. t·l I TFWGEt·j :=:CFt'l 688. :3 1 6:38.31 100.0 
A::;H # / t'l I H 243. c~'~ 243.29 100.0 
(I >::\' C; E t·j SCFt'l 182. '37 182. '37 100.0 

'"37.05 TO H2O 
'-Ie:' ""':'0 
IJ '_'. ( '.J TO CO;~: C02 
o. 14 GAS 

~'HrfEF.: #/t'l I t·4 18 .. (W 16.62 92.3 
S.7::: SHALE 0.74 LIO 
9.22 Cot-18 15. 14 VAP 

0.74 SHALE 
KEROGEH U/t'l I H 51.2::: 49.4(: 96.3 

6. 13 SHALE 
34.01 OIL 

9.21 GAS 
0.05 l,JATER 

OF.:GAt·l I C CAF.:E:Ot-l # ..... t'l I t·l 42.0:::: 41.72 99.3 
5.74 SHALE 

2'3.00 OIL 
6.94 GW:; 
0.0:;: l'JATER 

TOHi L CAF.:BOt·l #/t'l I t·l 60.55 60.24 99.5 
1:3.:~:8 :3HALE 
2'31. 00 OIL 
12.::: :3 GA:::; 

(1. ~~1:::: ~·JATER 
o f.:: G • H\·DF.:OGEI··j #.···· t·1 Itj c:: .- .-

,_I. t it. 6. :;: 1 111. 6 
t1. ~:Ij :::;HALE 
') ':'7 ,_I • '-' I OIL 
2.04 GA :::: 
O. ~Zll l,JfiTER 

(lPG. t·j I T F.: 0 G E t-l # / t'l I t·l 1. 7':J 1.62 90.0 
SULFUF.: tF./ t'l I t·j 2.71 2. E:'3 106.6 

2. :~:7 ::::HALE 
0.21 OIL 
[1. 2·:'~ GA:::: 
O. O~: ~·JfiTER 

[I ' FilL ~'JE I GHT fF/ t'l I t·j 4:;:7. '34 4 :~:6. 6? I~I:-~ 7 
,.' .' • I 

.'~, 12::: :t~/ t"l I t-l c· 1.024 #./t'l I t·j H ::::.054 C/ H COt'lE: RATIO . .:- . _. 
92 . f.::4 1,.,IOl ~·~FA ·~i ::::. 77t·JT • /~FA 



STARTING DATE 41478 TO 
OPERATING TIME (HR8) 24 
OPERATING FACTOR 100.00 

IIATA SUNt,lAP .... · 
------------

4157!3 
PAGE 1 OF 2 

---------------------------------------------------_.------------------
F.:m,J SHALE PF.:OPEfHIES 
--------------------OIL FA l'ln~ 9.90 H2O ~A I·JT% 1 • 04 OIL FA GPT .25.90 

t'l I t·~ CO2 IH;'-; 1:::.54 ASH HT~'~ 66.42 
Cf1F.:BOt·~ IH ~.~ 16.53 H\·DROGEt·~ IH% 1. 66 NITROGEN IH~'; 0.49 SULFUF.: I·J T ;.: 0.74 
PAH SHALE MOISTUF.:E llJ T:'~ (Ut'~GROUt'~D ::. 1 • :;:4 

---------------------------------------------------------------------
PF.:ODUCT OIL PF:OF'EF.:T IE::; 
----------------------G F.: A 1 ••• 1 I TY DEG API 21.0 I·JATEF.: IH ;.~ 2.4 1',1

1 I~; 8U::.-130 0.0 SED I t'lEtH t·ll,..' 1 ooe (I. £1 "1,1 IS 8U8-210 0. £1 POUF.: DEG F 85.0 CAF.:E:ON I,J T ~.: ;::5.2 13 HYDF:OGEt·~ I·J T ;.~ 11. ::::9 tHTROGEN I·JT;'~ .-, .:.":. SULFUR I·J T ~~ £1.61 c. "_I':" 

--------------------------------------------------------------------
RUN DONN OIL PROPERTIES 

GF.:FJ'o,·' I T'l -----------------------
DEG API .21.0 I·JATER 

--------------------------------------------------------------------
~ RODUCT HATER PROPERTIES 
------------------------CFJF.:E:ON I·J T ~.: 4.05 H 'l D F: 0 G E t·~ IH ~,: 10.71 t·~ I Tf':OGEt·j wr ;': 2.74 ::;ULFU F.: IH ~.: 4.05 CO2 IH~': £1. '34 



STARTING DATE 41478 TO 41578 PAGE 2 OF 2 

PR ODUCT GAS PROPERTIES (DRY) 

H·-· Co ".·'OL~~ 4.59 C2H4 VOL~·~ 0.51 
t·Q+AR VOL~: 62. 5~: C2H6 VOL~~ 0.46 
02 \lCIL~'~ 0.01 C3'~ VOL% ~). 40 
CO VOL:·: 2.75 C4~S VOL% 0.24 
CH4 '\"OL~'; 1 • E:!:! C5+ VOL% 0.35 
CO2 ·./I]L~·~ .-. C' t:',.... .::. ,_, • ,_, c.. H· ... ·-· .:.:. VOL% 0.31 

t·1H:::: VOL:-; 0.45 

I:;F~CIS~3 HEAT E::TU.·'·SCF 1132.31 

--------------------------------------------------------------------
RETORTED SHALE PROPERTIES 

OIL FA 
OIL FA 

t'lIN C02 

C Ii F.: B [I t·l 
t·l I T F~ 0 G E t·l 

l·~r;.~ 0. 01 
GPT 0.02 

l'~ T ~.: 15.66 

lH~·: 6 .21 
lH~·: t1.21 

ASH lH% 0·::' ',) ." 
'-''::' . '- '-

H'r'DF.:OGEt·l lH% 0. 16 
SULFUF.: lH% 0.80 

--------------------------------------------------------------------
TEMPERATURES DEG F 

F.:m~ !:;HALE Hl 
A I F: TD Hl 
GA!:; BD I t·l 
G fi!:; T D I t·l 
COOL I t·1G l'~ATER IN 
PF::ODUCT 0 I LOUT 
ti t'lE: I nlT A I F.: 

c:: .-, 
,_IL 

176 
244 
21 :~: 

91 
F"=;i 

c ·-, ,_''':-

F.:ET SHALE OUT 400 
AIR t'm Hl 144 
GA!; t'lD IN 21 :3 
GA:::; PF~OD OUT 2:=:13 
COOLIHG l'lfiTE F: OUT 101 

OFF Gf1!:; 1::::5 

--------------------------------------------------------------------
RATES AND QUANTITIES 

Rlil'~ !:;HALE 
RET !:;HALE 

AIF: TOP 
A I F.: t'1I D 
A I F: E:Hl 
TOTflL fl I P 

TF'H 
TF'H 

!:;CF t'l 
~;CFt'l 
!:;CFt'l 
!:;CFt'l 

10.99 
!:: • :::::: 

711. 9 
159. :3 

0.0 
:::71 . ::: 

TH ROUGHPUT F'HF2 446.2 
RET / RAW WT% 80.8 

!:;CF /T 
!:;CF/T 
SCF/T 
SCF .... ·T 

"':'1~1:17 ~. 
_J I_I 1_, I • .:_ 

(i.e 
'-1757. ~: 

(GAS FLOWS SHOWN ON A WET BASIS) 

MOISTURE VOL% 22.460 
SF' GF.: 0.975 
GAS TOP SCFM 244.7 
GAS MID SCFM 247 . 9 
GAS BTM SCFM 2132.4 
TOTAL GA S SCFM 2625 . 0 

GAS SEAL LOSS NOT I NCLUDED 
GAS PRODUCT SCFM 1345.7 

COOLING WATER GF'M 
AMB AIR PEL HUM % 

100.0 
50.0 

- (I I L \' I E L Ii l'~ T ~.~ F Fi = ') :~:. 7 
n '1' ' .... Tel T'I '. ,1.- . I "", t:' Q -: 1:-, :. t= 

:::C F "" T 1 :~:3 6 . :~: 
!:;CF ..... T 1353.4 
::;CF / T 11 643 .1 
SC F / T 14:3:::2. !:! 

SAPO F'RE ::;::; I t·l HG 
BED PD Ttl H20 / FT 

.... ,.-, I-i 

'::":". ':' 
1.4 



***SEMI-WORKS *** 
::; TAF::T I He; !lATE 4207::: TO 4217::: 

E:FiLfHKES MATERIAL AND ELEMENTAL BALANCES 
UtH T::; H~ OUT 

flni. t·~ I TF.:OGEt·j 
A:3H 
O;:':;\'GEt·j 

HRTER 

~::: E F.: 0 G Et·~ 

SCFM 
#/t'l I t·l 

::;CFt'l 

# ..... t'1 I t·j 

ORGANIC CARBON #/ MIN 

TOTAL CARBON #/MIN 

ORG. HYD ROGEN #/MIN 

ORG. NIT ROGE N #/MIN 
SULFUR #/MI N 

(P ALL L'~E I GHT # ..... t'1 I t·j 

714.44 
25:::. '~9 
1 :::9. '3 2 

1 :::. 14 
'3. ~:7 !:;HALE 
B. 77 COt'1E: 

49.58 

6:::.57 

6.64 

2. [18 
~: . 14 

467. (i? 

677.32 
25:::.9'3 
18'3.91 

% REC. 

92. :::2 TO H20 
97.33 TO CO;;xC02 
0.27 GAS 

94. ;:: 
100.0 
100.0 

15.50 
£1.67 LIO 

13.08 VAP 
1.75 SHALE 

54.70 
:::.58 SHALE 

35.37 (Ill 
10. 72 GA::; 
0.03 HATEP 

46. 14 
8.01 SHALE 

2'3.77 I]IL 
E: • ::=! :~: G A ::; 
O. 03 ~'·'ATER 

65. 1 :::: 
21.69 SHALE 
29.77 OIL 
1 :~:. 65 J:;A ::: 

6.82 
0.57 SHALE 
4.01 OIL 
2.24 ':;A::; 
(1. 0(1 ~'~AT E F.: 
1. 7':'-
2 . '~9 
2.51 SHALE 
0.21 OIL 
~1. 24 GR::; 
(1. 03 ~,j ATER 

457 .65 

85.4 

91. 3 . 

93. 1 

95.0 

102.7 

86.2 
95.2 

3.442 #/MIN C 0 .974 #/ MIN H 3.533 C/H COMB RATIO 
83.46 VOL~FA B4.97WT.%FA 



.;t, :.: ~~:=: E t'1 I - LW F.: ~:::::: 
STARTING DATE 42078 TO 42178 

1'IAT EF.: I AL AI-m E L E 1'1 E t-~ TA L BALAt-~CES 
BnLrll-~CES UI-~ I TS H~ OUT '" REC. '. 
Rnl. t-~ I TF.:OGEI·~ SCFt'1 714.44 714.44 100.0 
A:::H # / 1'1 I I-~ 25:::. '39 258. '~9 100.fl 
(I >:: \' G E t-~ SCFI'1 18 1,.'32 189.91 100.0 

76.22 TO H2O 
113.40 TO CO:~:C02 

0.29 GAS 
~'lATEF~ #/1'1 I I-~ 16.61 16.22 97.6 

9 -:'7 
... -.. ' I SHALE 13.67 LIQ 
7.24 COI'1E: 13. ::a) '.lAP 

1. 75 SHALE 
~< E F.: 0 G EI-~ #/1'1 I I-I 5'3. ::: 13 55.36 92.4 

8.58 SHALE 
35.~:7 OIL 
11 • 3:3 GAS 
0.03 ~JATER 

o F.:G Fl 1-1 I C CAF.:BOI-l #/1'1 I I-I 41~. 58 46. :::9 94.6 
8.01 SHALE 

29.77 OIL 
9. ~):3 I:; A~3 
0.0:;: l'lATEF.: 

TOTAL CAF.:801-1 # / 1'1 I I-I 6:::.5? 65. B::: 96.1 
21. 69 SHALE 
29 .77 OIL 
14.40 GA::: 
0.0:::: l·j ATER 

OF.:G. H 'l D F: 0 G E 1-1 f~ /' t'l I 1-1 6.64 6.72 101. 2 
0.57 :::HALE 
4.01 OIL 
2 .1 4 GA ::: 
e. (H) ~,j AT E F.: 

OF.:G . t-~ I TF.:OGEt-1 #/ t'l I 1-1 2.0 ::: 1 • !:! 1 rl7 .-, -:1 I • .::. 

::; ULFU F.: #/ t'l I 1-1 ... , 
.::0 . 14 3.00 95.6 

2.51 !::HriLE 
0.21 OIL 
[1. 2~i Gri!:: 
0.03 ~'lATEF.: 

O' ALL ~,jE I GHT t~ ". t'l I 1-1 46'?07 46 :3. :36 '3'3.2 

:::. 'j75 #/ t'1 I 1-1 r-- ' 0. :::: 04 #/ t'l I 1-1 H 4.941 C/ H COt'18 RATIO 
::: :~:. 46 "/OL .:-~F A ::: -=-l • 13 7 ~IJ T • ~.~ F Fi 

,) 



START~NG DATE 42078 TO 
OPERATING TIME (HRS) 24 
OPERATING FACTOR 100.00 

DATA SUt'lt'lAF.: 'y' 

4217:3 PAGE 1 OF 2 

------------------------------------------------------------------.----
~ml ::;HAlE PPOPERT I E:3 
--------------------

OIL Ffi lH ~.: 10.60 H2O FA Hn~ 1. 07 OIL FA GPT 27. !:a] 

t'l I N CO2 l'IT~': 17.7 =~: A:3H lH% 65.95 

CAF$Ot-~ lH ~: 17.46 H 'y' D F: 0 G E t·~ lH% 1. 81 
t·~ I Tr.::OGEN lH;·: (1.5:3 SUlFUF~ lfr/~ £1.80 ; 

: 
Rfll,l E;HAl.E t·1O I::; T U F: E ~'l T ~.; ( Ut·lGF.:OUt·1D ::0 1.:3£1 

----------- ----------------------------------------------------------

GF:fl' ... ' I T\' 
'viIS 
I, •• ' I!:; 
CF1PE:Ot·~ 
t·j I TF.:OGEt·~ 

DEG API 
::;U::;-1 :~:0 
:3 U::;-21 (1 

l,IT ~.; 

l,IT ;·; 

?RODUCT OIL PROPERTIES 
----------------------
20.5 l'JA TEF.: lH% 'j 

.:... 1 
£1.0 ::;ED I t'lEt·jT t'll."" 100G 0.5 
£1.(1 POUF.: DEG F E:5.(1 

'::4 . 16 H \' D G: 0 G E. t·j l,JT% 11.~::;: 
2. [15 ::;UlF UF.: l'Jr~ 0.60 

--------------------------------------------------------------------
~UN DOWN OIL PROPERTIES 
------------ - ----------

G F: A '",' I T \' DEG API 20.5 ~'IATER 2 . 1 

--------------------------------------------------------------------

~ 

CfiP80t·j 
t·] I TROGEt·1 
C02 

~,IT;·: 

~'IT;'; 
l'IT ;.; 

?RODUC T WATER PROPERTIES 
------------------------
~:. '3::: H 'r' Ii F: 0 G E t·j l.JT ;~ 10.54 
:3. 5 :~: SULFUr.:: ~H ;.; 4. 1':' '-' a.94 



ST ARTING DATE 42078 TO 42178 
PAGE 2 OF 2 

?RODUCT GAS PROPERTIES (DRY) 
----------------------------

H2 '·/OL~·: 4. :::'3 C2H4 VOL:'; 0.64 

t'12+fiR I,,"OL~"~ 61 . ~:9 C2H6 VOU~ (1, 56 

02 VOL:"~ 0.02 c'")' ':. VOL~~ (1.48 
-"-' '-' 

CO VOL~"~ 2.51 C4' ~; VOU~ 0.41 

CH4 I·l OL_ ~'~ 2. ~]'3 C5+ VOL~'; 0.51 

CO~: ',/ CIL~~ 
.-. C' 34 H'-"-' VOL~; 0.26 '::' ._, . C. .:. 

t'~H :3 VOL~~ 0.90 

GROS::; HEAT E:TU / SCF 126.53 

_M ____________ ______ _____________ ------------------------------------

RETORTED SHALE PROPERTIES 
-------------------------

OIL FA 
OIL FA 

1'1 I t·~ C02 

C Fi F.: BO t·~ 
N I TPOGEt'l 

~n~·~ [1 .20 
GPT 0.5 1 

~'lT~~ 15.7'3 

~'l T :.~ 6. ::: :3 
l'lT~': :~1. 22 

A:::H ~'lT:': 81. 57 

H .... ·DROGEt·~ lH% 0.24 

:::ULFUF.: lH:~ 0.79 

-- -- - --------------- - --------~--------------------- -----------------

TEM PER ATURES DEG F 
- - _ .. ---------------

Pftl'l :::HALE IN 
fl I F.: TD HI 
G f1 ::: E:: [t I t·1 
I.> H ::: T D I t·1 
COOLING WATEP IN 
PF.:ODUC T OIL OUT 
FH'1B I EtH A I R 

52 
176 
236 
20(' -, .-. 

':1':' 
130 

54 

RET :::HALE OUT 41 :3 

A I F~ l'lD HI 146 

GAS t'lD HI 207 
GA::; PF.:OD OUT 23 1 
COOLIHG ~,jATER OUT '38 

OFF GR::: 1 ':'-' ,_I I 

-------------------------------------------------------------------- . 
~RTES AN D QUANTITIES 
--------------------

Rm! ::: HALE 
PET :::HfiLE 

fHP TOP 
A H: tH D 
f{ I f<: B T t'l 
TOTAL flI P 

TPH 
TF'H 

::;CFt'l 
:::CHi 
::: CFt'l 
SCFt'l 

11.7::: 
'3. 5:~: 

73:::.9 
165.4 

0.0 
904 .4 

TH RO UGHPUT PHF2 478.4 
RET / RAW WT% 80.9 

::: t::F / T 
::;CF / T 
:::CF / T 
:::CF/T 

~:76:~: . :::: 
:::42 .5 

O. (1 

4605 . '3 

(GAS FLOWS SHO WN ON A WET 8f1SIS) 
--------------------------------
t'IO I :;::T UPE 1,/ClL;'~ 19.9:::0 
SP GR 0.986 
GAS TOP SCFM 254 . 4 
GW:: t'l1 D :::CFt·125::: . 5 
GRS 8TM SCFM 2 242.6 
TOTrtL Gft ::: ::;CFt'l 2 i55. 6 

GfI::: :::EflL LO :::::: t~ OT I ··ICLUDED 
GAS PRODU:T SCFM 1378.8 

COOL I tIC ~,jt"iT EF: GF'i'l 
At'm fl I F.: F.:EL HUll ~. 

100 . 0 
2::: . [1 

.0 I L '-t' I ELD ~H\ FA :::: ~>t. 9 
(I J I 'l T F t Ti ',} n! ;.: F ~ :::: ::: -: . c::; 

~::CF.""T 1295.'3 
'::CF ... ·' T 1:::: 16.6 
::::CF .. · .. T 11421 . 4 
:::C F/ T 140::::3 .9 

:::CF/ T (>022 .1 

8AF.:O F'F::E::S H I HG 
8ED PD IN H20 / FT 

.-,.- . I-I 

C. . .:, 'II .:. 

1.5 



***SEMI-WORK~ *** 
STA~:T I t~C DATE 4217:3 

II~ I~ 

Tel 4227::: 

BALFIHCE!:: 
MAT ER IAL AND ELEMENTAL BALAHCES 

UtHTS IH OUT 

AnI. t·~ I TROGEt·1 
fj!::H 
(I ::-:; 'l GEt j 

~·jA TER 

KEF.:OGEt·~ 

::;CFt-l 
#/I'l I t·j 

!::CFt'l 

tt / t'l I t·j 

U/t'1 I t·j 

ORGAHIC CAR80H #/MIH 

TOTAL CARBOH #/MIH 

ORG. HYDROGEN #/MIN 

ORG. NITROGEN #/MIN 
SULFUR # / MIN 

, 
0 ' ALL ~·lE I GHT 4~ ..... t'1 I t1 

721 • [1!:: 
265.46 
191. 6::: 

1::!r92 
r:: . 15 :::HALE 

113. 77 car·m 
5::::. '39 

44.70 

6. 17 

1.90 
:::.05 

465. :3'3 

7£15.2:3 
263.5:3 
191.68 
113.43 

76. £19 
2. 16 

12.62 
0. E: 1 

11.65 
0. 16 

54.86 
8.27 

36. 17 
HL39 
0. £14 

45.96 
7.61 

~:0. 5:3 
7 7':' ... ..., 
0.03 

65.26 
21.22 
::::(1.5::: 
1~:. 42 

~~1. £14 
7 ')1::' 
I • .:.. ,_, 

0.66 
4.09 
2.50 
0.01 
1.90 
c1I97 
2 .4'3 
(1. 1 .... .:' 
0.26 
0.0:::: 

464.40 

97.8 
99. :3 

1013.0 
TO H2O 
TO COt:C02 
GA!3 

66.7 
LIQ 
',lAP 
SHALE 

101. 6 
SHALE 
OIL 
GA::: 
~'lATER 

102.8 
SHALE 
OIL 
Gm::: 
~'lA TEF.: 

102 •• ; 
SHALE 
OIL 
GA!3 
~'lAT E F.: 

117.5 
!:: HflLE 
OIL 
GA!:: 
~'l ATER 

100.3 
97.4 

:::HALE 
OIL 
GIi::: 
~·lAT EF.: 

9'3. :3 

2~781 # / MIN C 1.197 #,'MIN H 2.::::2:::: C/H CO~8 RATIO 
:a7 . :~:9 ',lOL :~ FA ::::::. 2:::~'JT • ~'~F A 



* ;Hf.-::;r:t'1I - ~'WF:f:::::; FOPCED An'l. t·~2 BnLAt~CE *.;.;. .;;. 
STARTING DATE 42178 TO 42278 

E:nLFlt·~CES 
MATERIAL AND ELEMENTAL BALANCES 

UtHTS H~ OUT 

ATM. NITROGEN SCFM 
A::; H tf / t'lI t·j 
(I :;.; '0:::; E t·) ::; C Ft-I 

~'JflTER # / t'l I t·j 

KEROGEt·~ 

TOT flL CA F::E:O t·j tt ..... t1 I t·j 

(I PC;. H 'l II F: [I G E t·j # ..... t'l I H 

OPG. NITROGEN # / MIN 
SULFUR #/MIN 

O'ALl WEIGH T # / MIN 

721.~~1::: 
26~j. 46 
1 '31.6::: 

B. 15 :3HALE 
1 (1. 1 7 C ot'1B 

44.70 

6~:. 99 

6. 17 

1.90 
:~: . [15 

721.0:3 
263.58 
1131.6:~ 

% REC. 

100.0 
9':1.3 

1013.13 
107.134 TO H20 
82.43 TO CO:~,. C02 

2.21 GAS 
12.88 
0.81 LIe! 

11. 91 "lAP 
0.16 SHALE 

55.13 
8.27 SHALE 

36.17 OIL 
10.65 GA::; 

£1. 04 ~JATER 
46.26 

7. tS 1 ~;HALE 
3[1.58 OIL 

E:. 03 I:;A !3 
(1. 13 :3 ~'JATER 

65.56 
21.22 SHALE 
;::0.58 OIL 
13.72 GAS 

O. [14 ~·JATER 
7.21 
0.66 SHALE 
4.0'3 OIL 
2.46 GIi :::; 
13. 01 ~,JAiE R 
1. 91 
2. '37 
2.4'3 SHALE 
(1.1t: OIL 
0.27 GA:::; 
(1. 0 ::: ~ 'JATER 

466. 7 :3 

70.3 

102. 1 

103.5 

102.4 

116.:3 

HHJ. :3 
97.6 

100.3 

2. '3'3 1 # / t'iI t·j C 1. 130 # / t'1I t·j H 2 . 64::; C/ H COt'1B RAT I 0 
87.39 VOL%FA t:8.28WT.%FA 



::; TfH?T I He; Dm E 421 '?::: TO 
OPERATING TIME (HRS) 24 
OPEF.:AT I tIG FtiCTOF.: 100.00 

PAGE 1 OF 2 

--- - -------------------------------------------------------------------

F.:mJ SHffLE F'F.:OPEPT IE::; 
--------------------OIL Ffi l·J T ~.~ 1~). 36 H2O FA lH% 1. 34 OIL Fff GF'T --I? 10 .!:. ... 

r'l I t·j CO2 lH~~ 17.::;'3 ASH lH~= 67.12 

CA F.: E: Ot·j lH~'~ 16.1::: H'y'DROGEN lH% 1. 71 t-l I TROGEt·1 lH~~ ~3. 4::: SULFUR ~nr~ 0.77 
F.: Al'J :::HAl.E r'10 I STUF.:E l·J T ~,~ (Ut·jG~~OUt·jD ) 1. 42 

------------- - ---------- ---------------------------------------------

GF.:AI," IT',!, 
t·l I S 
\/ I !:; 
CAF.: E: 0 t·j 
t··1 I TF.:OGEH 

DEG API 
SU::;-1 :':: 0 
:3US-21 (1 

l·JT ~.~ 

l'J T;'~ 

F'F.:O DUCT OIL PROPEfn I ES 
----------------------
2 1 . :;: l,JATE R lH;'; 2.4 

~) . (1 SEDH1EtH t'1l / 100G 0. 3 
I]. [1 POUF.: ;, DEG F :::5.0 :::4. ~55 H 'y' D F:: (I C; E t·j -- lH;~ 11.30 
~: . 0 4 :3ULFUF.: lHr= 0.50 

--------------------------------------------------------------------
RUN DOWN OIL PROP~RTIES 
-----------------------Gf:::A\" I T\' DEG API 21 . 3 

--------------------------------------------------------------------

C Ii F: E: 0 t·j 
tj I T F.: 0 G E t·j 
C02 

?RODUCT WATER PROPERTIES 
------------------------

~IJ T ~.~ ::: • 13 ::: 
l·J T ~.~ :] • 53 
lH ~.~ D • 9 4 

H '/ II F.: 0 G E t·j 
SULFUF.: 

l.JT ~'; 1 (1.54 
l,J T ;.~ 4. 1:::: 



STAR'rING DATE 42178 Tel 4227::: PAGE 2 OF 2 

~RODUCT GA S PROPERTIES (DRY) 

H2 VOL:·; 4. :::~: C2H4 VOL=·: 0.64 
t·j 2 + fl F.: VOL:~ 62. 6~: C2H6 ","CIL:"~ 0.55 
02 VOL:'; ~J • 1'3 c· -:' , C' •• ..J ..... VOU: 0.43 
CO "lOL~"; 2.51 C4' ::; '.,IOU: 0.38 
CH4 \"OL~~ 2. (H) C5+ VOL=~ 0.58 
CO2 I,/ell ~ .. ~ 2:::: It '~(1 H2!3 VOL/; (1.28 

t·jH:::: \·'CIL ~.~ 1. 08 

GF.:CISS HEAT ::TU/ ::;CF 126.92 
, ----------------- . . _-------------------------------------------------

RETORTED SHALE PROPERTIES 

OIL FA 
OIL FA 

t'l I t·j C02 

CARBOt·j 
t·J I TROGEt·J 

~I~T~'; '~111 25 
GPT f1.64 

~'!T :'; 15.4:;: 

~'!T:': 
".. c:: ,-c .• ,_I b 

~'!T=': t1.22 

fi :::H ~n:~ :::1.4'3 

H'l DROGEt·j ~'!T% 0.21 
SULFUR ~n=·: 0.77 

TEMPERATURES DEG F 

p n ~,! ::;HA LE I t·J 
flI F: TIl HJ 
GA ::; BD I t·J 
G fi ::; T D I t·j 
COOL I t·lG ~'!ATE R I t·j 
PF.:O DUCT 0 I LOUT 
m1C: I E tn FI I R 

4::: 
16 7 
2 3:~: 
2 ~] 1 

;::0 
1'27 

~:::: 

F:ET ::: HALE OUT 409 
A I F:: t'lD HJ 1 ~:4 
GA ::; t'lD HJ 2(12 
GA:::; PF.:O D OUT ..... . "),-, 

c.. ':- I
:' 

CO OL I t·lG ~,jAT E R OUT '30 

OFF GA ::; 1 :36 

RATE S AN D QU ANTITI ES 

RfH,1 SHAL E TPH 11. ?::: TH F.:OUG HP UT PHF2 4 7:3 .4 
PET ::: HAL E TF'H '3 . ?0 RET ."" F.: FI ~,j ~,! T /; 82 .4 

AIR TO P SCFt'1 745. ,;:. SCF / T :37 13;:: .4 '-' 
A I F: t'lI D :::C Ft'l 166. '3 ::;;CF,,' T :::5 [1.2 
A I F: B Tt'l ::;CF t'l 0. 0 :::CF'/T 0.0 
TOTnL A IF.: :3CFt'1 :J 12 . ::: SCF/T 4 -4 - -. t , · ::: . b 

(G ns FLOW S SH OWN ON ~ WET BASI S) 

MOI ST URE VOL % 17. 880 
SP GR 0. 990 
GAS TOP SCFM 255.0 
Gns MID SCFM 257.2 
GA::: BTt'1 :::CFt-1 ~:: 2 41. 9 
TOTFil Gfr:: :::CFI" l 2 754 . 1 

GA S SEAL LO SS NOT I ~ CLUDED 
GA S PRODUC T SC FM 137 1.3 

COOLING WATE R GF'M 100 . 0 
RM 8 AIR REL UM % 31 . 0 

~, t T :': F FI = ::::::: . 2 
":'nl :.~ FA ::: :=: (' . 4 

::; C: F ..... T 1 2'j :: : • 5 
!:;C F / T 1 :30'3 . ::: 
SCF / f 1141::::'0 
::;CF .···T 14026 . 3 

8ARO PR ESS IN HG 23 . 6 
BED PD I N H20/ FT 1. 5 

-



***SEMI - WORKS *** 
STARTING DATE 42478 Tel 4257::: 

BALflt·jCES MATERIAL AND ELEMENTAL BALANCES 
UN I T~:; HJ OUT 

Anl. N I TF.:OGHJ 
F::::; H 
0::·:: "I' G E t·j 

l::: E F: 0 G E t·j 

SCFl"l 
# / t'l I t·J 
senl 

OF.:GANIC CARBON # / MIN 

I 

TOTAL CARBON #/MIN 

ORG. HYD ROGEN #/ MIN 

ORG. NIT ROGEN #/M IN 
SU LFUR # / MIN 

o ~ ALL l'JE:i. GHT 

714.59 
273364 
1:39.95 

20.5:3 
'3. :::'3 SHALE 

10.69 COt'JE: 

45.77 

65.41 

6. 2~: 

2 . f14 
2.:::7 

706.17 
27~:. 64 
lE:9. 135 
112.57 
77. 11 
0.27 

14.74 

TO H20 
TO COg.;C02 
GAS 

0.87 LIC! 
13. 37 'y'AF' 

(1 .. 5£1 ~:;HtiLE 
50.62 

7.81 SHALE 
:~::;:. 16 OIL 

'3.61 GAS 
(1.04 l,JATER 

42.2:3 
7.29 ::;HALE 

27.78 OIL 
7. 12 Gti~:; 
(1, 0:3 l,JATER 

61.:::6 
21. 74 :3HALE 
27.7B (IlL 
12.~:1 GAS 

(1. (14 l'JATEF:: 
6.59 
(1. 5 1 ~:;H AL E 
::::.75 OIL 
2. ::::2 GI=t~:; 
(1. (11 l,.IATEF.: 
1. 9? 
:;:.54 
3 . ~35 ~:;HA LE 
0.1'=' OIL 
(1 . 27 GA~:; 
(1.0:3 l,JATE F.: 

% REC. 

98.8 
100.0 
100.0 

71. 6 

92.3 

94.6 

'36 •. ~ 

47:3.73 472 .41 ·~9. 7 
2.795 
:::4 .51 

n.···· ,,' I t·j C 1 • 1:::: ::: 
1'/0 L .~.~ F fl 

#.····t'l I t·j H 2 . ::::52 C./H COt'lE: RAT I 0 
:::5. 62wr . \FA 



***SEMI- WOR KS FORCED ATM. N2 BALANCE *** 
STA RrING DAT E 42478 TO 42578 

MATER!AL AND ELEMENTAL BALANCES 
BALAt·1CE::: UNITS IN OUT 

ATM. NITROG EN SCFM 
ASH #/ MIN 
OXYG EN SCFM 

WATER #/ MIN 

I<Ef':OG EH # / t'l I t·t 

ORGANIC CARBOH #/ MIN 

TOTA L CARBO N j / MIH 

ORG. HYDROGEN #/MI N 

ORG. NITROGEN #/MIN 
SULFUR #/ MI N 

0 ' tiLL ~ ·~E I CHT tl/t'l I t·1 

714.59 
27:~:. 64 
189. 135 

9.8'3 SHALE 
10.:39 cm'18 
48.9'3 

45.77 

65.41 

6. 23 

2 . 04 

473 . "?3 

714.5'3 
27:3.64 
189.'35 
109.3 '3 
80.29 

0.27 
14.9(1 
0.:::7 

1~' C-"" "'-' • • _I~ 

0.50 
50.75 

7. ::: 1 
-":"j ,,-I 'J_ 16 

9.74 
0.04 

42.37 
7.29 

27.78 
7 ~'7 • .::. t 

(1.03 
62. ~::1l 
21. 74 
'-,-:1 -,.-. 
i:.. ( • ( .:' 

12.46 
0.04 
6.57 
0.51 
:;:. 75 
2. :~:~~1 

0.01 
1. '38 
""', t:':C' 
~ • • _1 ._1 

3. [i5 
t1. 1 ::: 
(1.2::: 
~::1. 0:::: 

47~:. 64 

TO H2O 
TO CO:~~C02 
GA~; 

LIO 
I",IAP 
~;HALE 

SHALE 
OIL 
GA::; 
l'~ATER 

SHALE 
OIL 
GA ::; 
~·jATER 

!:;HALE 
OIL 
Gti::; 
l·jATEF.: 

!::HA LE 
OIL 
GA::; 
L·mTER 

:::HALE 
OIL 
Gti::: 
l·.lfHEF.: 

2.901 #/ MIH C 1.154 #/ MIN H 2. 513 C/ H COMB RATIO 
84 . 51 VOL %F A 85.62WT.%FA 

% REC. 

1 ~)0. 0 
100.0 
HH3.0 

73.5 

H33.6 

92.6 

94.8 

105 . 5 

97. 1 
123.4 

100 .0 



DATA SUm'lAR \' 
------------

STARTING DATE 42478 TO 42578 
OPERATING TIME (HRS) 24 
OPERATING FACTOR 100.00 % 

PAGE 1 OF 2 

----------------------------------------------------------------------
'<A~'J SHALE PROPERTIES 
--------------------

OIL FA ~,jT;·~ 9.70 H2O FA L,J T ~.~ 1. 17 OIL FA GPT -25 .40 

ti I t-~ CO2 ~H;~ 1 ::: . ~J :~: A:::H ~H/~ 68.53 
C A F.: E: Ot·l ~H% 1(':'.3::: H \' D F.: 0 G E t-~ HT;'~ 1 • 6'3 NITROGEN L,j T ;-~ 0.51 :::UlFUR L,j T ;.~ 0.72 
F.:fH,j SHALE NO I :::TUF.:E l,j T ;,~ (UNGRO Ut-~D ::0 1. 29 

---------------------------------------------------------------------

G F.: A "", I T\' 
1'1.

1 I!:; 
VIS 
C fi R E: Ot-~ 
t-4 I TF.:OGEt·j 

DEG API 
SUS-l:;:O 
SU8-210 

L,j T ~.; 
l,j T ;-~ 

?F.:ODUCT OIL PROPEF.:TIES 
----------------------
-2 i . 0 l'JATER lH;'~ 2.7 

;~1 . 0 :::ED I t'lEtH t'll/ 1 OOG O. 1 0.0 POUr::: DEG F E:5. [1 
::: :~: r 71::: H'lDROGEN l,j T /~ 11. 31 1 • I~I::: :=:UlFUF.: lH;·; 0.55 

------------------------- -- ------------------------------------------
RUN DOWN OIL PROPERTIES 

GRA',,.. IT''''' -------------------- ---
DEG FIPI 21. (1 l,j AT E F.: .-. -.. .::.. ( 

--------------------------------------------------------------------
PRODUCT WATER PROPERTIES 
~-----------------------CfiRBOH lH ;·~ :;:.90 H \' Ii F.: 0 G E t·j lH;·; It1.5:3 t-4 I TF.:OGEt-j l,j T ~-; [1. ~: 6 SULFUR wr;-~ 3 .95 CO2 l,j T ;.~ 1 .01 



STfWT I HC DATE 4247::: TO 4257:3 PfiCE 2 OF 2 

PRODUCT GAS PROPERTIES (DRY) 
----------------------------H·-' t'."CIL:·~ 4. 1 1

:- C2H4 VOU~ 0.63 Co '-' 
N2+AF.~ VOL~~ 64.55 C2H6 ' ... 'OL~~ (1.52 02 ''.''(IL~~ (1.02 C:3' S VOL;·~ fl.41 CO ".,tCIL~~ 2.45 C4'8 VOL;~ 0.32 CH4 ',.,IOL~·~ 1 • t:t: C5+ VOU~ (1.45 CO2 VOL;·~ ,.. .. -. lq H·"c· '·.j'CIL~: o. :3~) .::. ..: .. .. .:.,.. ._, 

WB VOU~ 1 • 0'3 

GF.:OSS HEAT E:TU / :;CF 11:3.72 

--------------------------------------------------------------------
RETORTED SHALE PROPERTIES 
-------------------------OIL FA 

OIL Ffl 

HH~ C02 

C A F.: BOt·~ 
t·~ I TROGEt-l 

loJr :'·~ 0.01 
GPT 'a. 0::: 

l,J T ;.~ 15.79 

l,J T ;.~ 5.4::: 
loJr ;~ ti.26 

A!::; H loJri-~ ::: 1.58 

H 'r' D F.: 0 G E t·~ loJr;·~ B. 17 
SULFUF.: loJr ;~ 0.'31 

--------------------------------------------------------------------
TEMPERATURES DEG F 
------------------

pn~,~ SHALE T t·~ 
flI F.: TD Hi 
GA~; BD Hi 
GFl::; TD I H 
COOL I t·~G ~'JF1TEt? I t·4 
P~::ODUCT 0 I LOUT 
At'm I EtH fi I F.: 

r:: ;::: ,_1._' 
1::: 1 
2 :~:::: 
210 

-, ;::: 
0·_' 

12'3 
54 

RET ::;f-/AL E OUT 420 
AIR t'1D H~ 156 
GA::; t'lD H~ 2113 
GA:; PF.:O D OUT 2 :3:~: 
COOL I t·lG ~'JffTE R OUT ':;'5 

OFF GA ::; 1 :~:6 

-------------------- ------------------------------------------------
?ATES AND QUANTITIES 
--------------------

Pfi~,J ::;HtiLE 
PE T ::; HALE 

AlP TOP 
FlIP tHD 
A I P BHl 
TOTliL Fl I F.: 

TPH 
TPH 

::;CFt'1 
::;CF t'1 
::;CFt'1 
SCFt'l 

11.13::: 
10.06 

740 . 1 
164 . 5 

0.0 
304.5 

TH ROU GHPUT PHF2 486.4 
RET / RA W WT \ 84.0 

::;CF .···· T 370 6. 7 
:3C:F./ T :::2 ::: .9 
::;C F/ T O. I) 
~:(:F,,"'T 45:~:O. 6 

-------------------- ------------
MOI ST UP E VOL \ 20 .460 
SP GP 0.977 
GAS TOP SCFH 254 . 9 
GAS MID SCFM 259.0 
GAS 8TH SCFM 2303 .'3 
TOTAL GAS SCFM 2917.8 

GAS SEAL LO SS NOT I ~CLUDED 
GFlS PRODUCT SCFM 1375 . 5 

COOL I t·4G I,JflTE F: CPt'l 100. (1 

fH'm A I R F.:EL HUt'l :.; :;:2 . (1 

IJI L 'r'I ELD ~H\ Fti= ::: ~:5. 5 

~;C: F."" T 1276 . 'j 
::; C F.·'· T 1 29? • 4 
::; C F.···· T 11 5 :;: ':'1 . 7 
SC F· .... T 1411 :;: . ":) 

~:; C F" ·/T 6 ::: ::: '3. 4 

BARD PRESS IN HG 24. 1 
BED PD IN H20/F T 1. 5 



***SEMI-WOPKS *** 
STARTI NG DAT E 50178 TO 50278 

. MATE RIAL AND ELEMENTAL BALANCES ' 
BALAr·jCE::; Ur·j I T:::; I N OUT 

AT t·l .. t·j I TF.:OGE t·j 
fl ::; H 
O::-:: .... 'GE N 

~'JR T EF: 

~::: EF.: OGE t·4 

t:CFt'l 
t. /' t'l I t·4 
scnl 

#/ t'l I t·4 

ORGANIC CARBON #/ MIN 

TOTAL CARBON #/ MIN 

ORG. NITROGEN #/MIN 
SULFUR #/ MIN 

O'ALL WEIGH T #/ MIN 

6'34.42 
251.41 

1:3 ,.57 
:::. 20 ~; HALE 

1 O. ~:7 COt'lB 

52.0 '3 

61.57 

~i. :::[1 

2 . 68 

650.28 
251. 41 
184.5'3 
HJ9. 13 
75.20 

0.26 
15.9:;: 

1 • ~]5 
13.81 

1. 07 
50. ~]6 

7.01 
32.96 

9.95 
0. 14 

41.:::';' 
6 . 64 

27.79 
7.36 
0. 10 

5'3.61 
1:::. '31 
~17 7q 
~ • • I .. ' 

12.E:[1 
(1. 11 
6. :;: '3 
(1. ~:7 
~:. 71 
2 .2 '3 
0.92 
1 .... ,.-, . .::: .:.. 
.., CII:' .:... • ,_11_, 

2. :~: 1 
(1. 18 
~:1. :35 
0.04 

4 :~::::. 5 1j 

TO H2O 
TO COt:C02 
GA:::; 

LIe! 
..... AP 
SHALE 

SHALE 
OIL 
GBS 
WATER 

t:HALE 
OIL 
GAS 
~,mTER 

SHALE 
OIL 
GA ::; 
~HnEF: 

!:;HALE 
OIL 
GA ::; 
~,~t1TEF~ 

SHALE 
OIL 
Gfl ::: 
~'~I=tTER 

2. 742 #.····t'l Hl C 1. 152 #.·· .. t'l Hl H 2 . :::::::0 C/ H CDt'1E! F:AT I (I 
86.20 V(lL %FA 87.25WT.%FA 

% REC:. 

93.6 
100.0 
100.0 

85.B 

96. 1 

95.5 

'36.8 

110. 1 

64.7 
107.3 

9:::.::: 



nj:~ T I--\- _ I I t.1 t.f u r:o .. 
~.;.,;;. -:.;.::;nl [ --~'WI<f::.::; r Ut<U::. lI HI t'l . t·12 BALtifJLt:. ** .:.;. 
STARTIN~ DATE 50178 TO 50278 

MATERIAL AND ELEMENTAL BALANCES 
B F1 L A t·~ C E ::; UNITS IN OUT 

ATt'l. I '~ I TF::OC;EI'~ 
ff::H 
O::< ... ·GEI·~ 

~,J Fi T E F.: 

KEF:OGEI·t 

::;CFt-l 
#/t'l I I·t 

SCFt-l 

tf / t'l I I·t 

#/t'l II·t 

ORGANIC CARBON # / MIN 

TOTAL CARBON # / MIN 

ORG. HYD ROGEN #/MIN 

Of:::G. I·t I TF: OG Elt ~1 ..... t'1 I t·t 
SULFUR #/ MIN 

O'ALL WEIGHT #/MIN 

6'34.42 
251.41 
1 E:4. 5'3 

16 a.::: 1 
E:.20 :3HALE 
8.61 CCIt'1B 

52. [1'3 

61.57 

2.6::: 

44 3. :::9 

694.42 
251.41 
184. 5r:'~ 
9(1.62 
93.6'3 

~). 2::: 
16.87 

1. 05 
14.75 

1.07 
5~). :33 

7.01 
32. '~6 
10.7;;: 

(1. 14 
42.76 
6.64 

27. 7 '3 
r. -?~I 
-: •• t!... .~ 

0. 10 
60.47 
H::.91 
27.79 
13.66 

(1. 11 
~ ':' 7 _' • .:... I 

€1. ::::7 
~:. 71 .-. 17 c.... 
D.02 
1.24 
2.90 
2. :~: 1 
(1. 1 ,-, .:. 
D.::::? 
D.04 

445. :~,6 

TO H2O 
TO (:0:l.: C02 
GA:3 

LIe! 
VAF' 
SHALE 

~;HALE 

OIL 
GA:3 
'·JATER 

~:HALE 
OIL 
GA:3 
~'lATER 

:::HALE 
OIL 
GA ::: 
~'lATER 

t;HALE 
OIL 
GA::: 
~'lATE R 

:::HALE 
OIL 
Gm:: 
~'J f'=t T E F.: 

:;:. ::::56 *t/t'l II·t C O. '356 # ..... t·l I t·t H 3 . 509 C/ H COMB RATI O 
:::6.20 VOL ~'~ Ffi Sf' • 25 ~H . \FA 

~/. REC. 

1(10.13 
P30. (1 

1(10.0 

1013.3 

97.6 

97.5 

9'-' "'j .;:. . '-

10!:::. (1 

65.2 
1~]8. 2 

100 . :;: 



~:TFHn I t·le; DATE 50178 TO 
OPEr.::AT I t·IG T I t'IE (HFo::::) ~:4 
OPERATING FACTOR 100.00 

PAGE 1 OF 2 
•... '. ---------------------------------------- ------------------------------

~: AlIJ !::HAlE PF.:OPEfH IE!:: 
--------------------

OIL FA lH~'~ 10. 1':' H2O FA ~H/~ 1.20 '-' 
OIL Ff1 GPT 26.50 

t'l I t'l CO2 l,j T ~.~ 17.41 A:::H l,j T ~,~ 67.42 

CAPE:Ot·l ~jr~ 16.51 H'lDROGEH l,j T ~,~ 1 . 6'3 
t··1 I TF.:OGEtl l,jT ~~ 0.51 SULFUR lH~'~ 0.72 
RAl,j ::::HAlE t'10 I !::TUPE I,j T ~,~ (Ut·IGROUt·ID) (1.99 

---------------------------------------------------------------------
PR ODUCT OIL PROPERTIES 
----------------------

GF:A\' I T\' DEG fiP I 21.0 l,j ATEF.: lH:'~ D. :;: 
\/ I S :::U!::-130 0.0 SED I t'lEtH t'll ..... 100G fl. 0 1,/ I ~:; :::U:::-210 0.0 POUF: DEG F :::5.0 
CfiRE:Ot·l IH~'~ ;::4. :~:2 HYDROGEt·~ l,jT~'~ 11.25 
[,1 I T F: 0 C; E t·l l,jT:'~ 1.40 :::UlFUF.: l,jT;~ O. ~54 

--- --------- ---------------- - --------------------- --- ~--------------

RUN DOWH OIL PROPErTIES 
-----------------------

Cr.::fi',/l T\' DEG fiF'I .;::1.0 l'lATEF.: ~:. 2 

--------------------------------------------------------------------
PRODUCT WATER PROPERTIES 
-------------------- - ---

CAF:80t·l I,j T ~.~ ;:!.71 H '/ D ROC; E t·j l,jT;'~ 1 ~]. 22 
t·1 I T F: 0 C; E t·j lolT\ .:' 09 ::::ULFU F.: IH;~ 4. 10 0_1. 
CO2 l'lT ~.; 3.00 



•""--II!!!!!!!~====~ --:";.. .....+~ _. . ". - , ..... . 
STflF.:T ItlG DATE 5817::: 

w . \ -~ -~ r. . .':-AIJ;>~_ 

TO 5827::: 

H2 VOU~ 4.71 C2H4 VOL% 0.64 
N2+AF: VOL~'~ 62.57 

C2H6 VOL% 0.51 
02 VOL;; [1.03 

C~:, !:; VOL% 0.46 
CO VOL~~ 2.62 

C4'8 VOl% 0.49 
CH4 VOL~'~ 1 • ::::~: 

C5+ VOL .~·: 0.54 
CO2 I·/;)L!·: 24.91 

H2::; VOl~~ 0.39 NH3 VOL% 0.32 GROSS HEAT E:TU/SCF 124.'95 

?RODUCT GAS PROPERTIES (DRY) 
PAGE 2 OF 2 

----------------------------

--------------------------------------------------------------------
RETORTED SHALE PROPERTIES OIL FA 

OIL FA -------------------------wr~·~ 0.00 
GPT a.oo 

NIN C02 

CfiPE:ON 
NITPOGEN 

Hr;.~ 

l'J T ;.: 
l'J r;.: 

1:t..77 

:5.21 
0.20 

A:::H 
l'H% 82.56 

H' .... DROGEN 
~n% 8.16 :3 ULFUR 
lH% 8.76 

RAt'J SH~iLE IN 
AIR TD IN 
GA::; E:D IN 
GrtS TIt IN 

------------------
TEMPERATUPES DEG F 

52 

COOL I NG I,JATE F.: IN 
PRODUCT OIL OUT 
Ffro1E:IEt-n AIF: 

1 ';":' 
' I_I 

2 ·~:4 
2Z14 

:-.. -. 
CI~ 

1':'0:-::"'-' 
44 

PET SHALE OUT 412 AIR t'ID IN 149 GAS ND Hl 2.'1214 GAS PF.:OD OUT .-, .-.. :, 
~ .::.." COOLING l,hiTEF.: OUT 91 

OFF GAS 1 -::":. '_"_l 

PAt'J SHfiLE 
F.:E T SHALE TPH 1 1. 19 

--------------------
~ATES AND QUANTITIES 

ALP TOP 
AlP NID 
AlP BHI 
TOTF1L A I P 

TPH 

:::CFt'l 
!::cn1 
Scn1 
SCFfo) 

9. 14 

71::: .6 
161.3 . 4 

1.3.0 
a?9. ~3 

THPOUGHF'UT PHF2 454.3 RET / RAt'J I,} T;~ 81.7 

SCF "" T :':::::54 . 1 SCF/ T E:6(1. :3 SCF/ T 0.0 SCF/ T 4714.4 (GAS FLOWS SHOWN ON A WET BASIS) 
--------------------------------MOI STURE VOL% 21 . 860 
SP GR 0.981 
GAS TOP SCFN 259.4 
GA ::; t'1.I II sen1 24:::. 9 
GAS 8TN SCFfo) 21 78 . 4 
TOTAL GAS SCFN 2586 . 8 

GFt::; :::EAL LO::::::: t lOT I t.jCLUDED 
GAS PRODUCT SCFN 1330.1 

COOLING WATER GPfo) 
tit'IE: A I P REL HUN .~.; 100. 0 

nIL YIELD WT~ FA= 87. 1 
OIL. YIELn VOL% Ffi= 85.2 

SCF··'·T 1391.4 
SC F."" T 1 ;::3 5.0 
~::C:F ,/ T 11 6:::~3 . ? 
SC F··'· T H-410.1 

!:;C: F.··,' T 71 :3:::.? 

SAPO PRESS IN HG 
BED PD It4 H20 .... ·F r 

'-,.-. ,-, .:: .,: ... :. 
of ' - . J. • • .:. 



'-' r:: t:·. ::' 1: 1: -:': 

STAPT II1G DATE 502?::: TI) 5(1 :37::: 

BALfiIK:ES MA TERIAL AND ELEMENTAL BALANCES 
UNITS - IN OUT 

:-1 T t'l. I·j IT POGE t·j 
ASH 
I] ::< 'r' G E t·j 

~:CHl 
#/ t'l I H 

t:CHl 

6'34.50 
255.02 
1:34.61 

666. ~:9 
255.02 
184.61 
104. 14 

% REC. 

96. (1 

100.0 

TO H2O 
100.0 

80.2(l TO C02.:C02 
I,WiT Ef.=: 

KEF.:OGEt·j # .···· t'lI H 

ORGANIC CARBON #/ MIN 

TOTAL CnRBOH #/MIN 

ORG. HYDRO GE N 6/ MIH 

ORG. NITROG EN #/ MIN 
SULFUR #/ MIN 

O'ALL WEI GHT # /M~H 

.:' ':'? C .:... • I_ I I ,_, 

1'3 •. 0::: 
9.19 SHALE 
9.89 Cot'1B 

56.69 

45.76 

6:::: . 74 

i . 99 
2.56 

454.09 

f1 ':'-l 
- • '- f GAS 

15.' 50 
1 . (lIJ LIC! 

13. :32 VAP 
1. 1 c· '-' SHALE 

51. '36 
7.47 SHALE 

34.23 OIL 
10. 13 GAS 

O. 1 . .., ..:. l·JATER 
4~:. 54 
7.04 SHALE 

28. :37 OIL 
7.55 GAS 
e. ~3::: l,JATER 

61. 5~ 
113. 85 SHALE 
28. :::7 OIL 
12.71 Gn::; 
0.09 l,JATER 
6.56 
0 .. 4 :~: SHALE 
~:. 85 OIL 
2.25 GA ::: 
0.02 I,JATER 
1 • 30 
2.7? 
.:. 
<... . 1 c-'-' t:HALE 
O. 1 ,-, I:, OIL 
~3. :;:5 GA S 
O. C15 I'JATER 

44 7.40 

::::~:. [16 #/ MIN C 1. 099 #/MIN H 2.615 
VOL \F A 83.90WT.%FA C· .... H COt'lE: F.:AT 1 I) 

\. 

81. 2 

91. 6 

95.1 

96.5 

1[13. t: 

'-c t, __ , !I 1 
107.8 

9::: .5 



· N2 BrlUH-lCF "'-'1.'1; 50278 .TO 50378 

E:t1LANCES 

ATN. NITPOGEN HSH 

MA TER IAL AND ELEMENTAL BALANCES 
UN ITS HI OUT 

O;:·:;'.,.'GEN 

I::: EF.:OGEN 

SCFN 
#"'foj I N 
SCFN 

#·····NIN 

#·····MIN 

ORG . NIT ROGEN #/ MIN 
SULFUR ' #/ MIN 

CP ALL t,JE I GHT 
#·····NIU 

::: :~:,. 86 

694.50 
255.02 
1 :34. 61 

18.80 
9.19 SHALE 
8. 81 CO/'IE: 

56.69 

45 .. 76 

63.('4 

1. 99 
2 . . 56 

454 . /]9 

694 •. 50 
2'.55.02 
1:::4.61 

% REC. 

9? 72 TO H~?O 
S 1 • 62 TO CO~.: C02 o. 2::: '~A::; 

100.0 
100.0 
100.0 

16.07 
1.00 LIP 

13.89 '.lAP 
1.18 SHALE 

52.44 
(.47 SHALE 

34.23 OIL 
10.61 GAS 
0.13 HATEP 

44.07 
7.04 SHALE etc:. :::7 OIL 
8.09 GAS 
0.08 HATER 

62.06 
19.:35 SHALE 
28.87 OIL 
1 :::. 25 I;A::; 
0.09 HliTEF.: 
,S .4::: 
0.4;;: SHALE 
:::. :::5 IJIL 
2 . 1:;: I;A .S 
0.02 t'JATER 
1.30 
.-, .., 'J 
c. ('_' 

2.18 SHF/LE 
0.18 OIL 
[1. ;36 C;A~:; 
(1.0.5 t'JfHEF: 

89.3 

92.5 

97.4 

65. :3 
10 ~: . 4 

3.325 C·····H COt'lE: PHT I 0 



• e - 0 0 ' "".: .. -~. -,' '._". 

------------srRRTING DATE 50278 TO 50378 
OPEF~RT I t'/e; T I t'lE (HF.:S::' 24 PAGE 1 or 2 
OPEF.:AT I tlG FACTOR 100.00 % 

---------------------------------------------------------------------
~: rJl.J SHALE PF~OPERT: ES 
--------------------OI L FA ~H~~ 10.66 H2O FA ~H;~ 1 • ~:5 OIL Ffi CPT 27. '3[1 

t'l I t-j CO2 ~H ~·~ 1 7' .j':-" A:;:; :·l ~H~~ ,- .,- ' ''''j .. .:- '-
t·b. t.a!.. 

CAF~E:ON ~'JT~·~ 16. 65 H'r'DPOGEt-j HT~·: 1. 80 NITFWGEt-J ~'lT;'; 0.52 SULF'jR ~'JT ;.; 0.67 
F::m,J SHALE HO I STUF.:E l,J T;~ ( UNGF.:OU~-m ) 1. 04 

-----------~----------- -------------------------------._--------------

GPA',,.' I T'r' 
'./ I S 
'.,.' I ;:: 
C fi F.: E: 0 t-j 
N I TF.:OGEt-j 

DEG API 
S/J::;- 130 
SUS-210 

lH~·; 
l,J T;-; 

?RODUCT OIL PROPERTIES 
----------------------
21.0 ~'lATER ~H;-: O. ~: :21. 0 SED I t'lEtH t'lL ,.' 100G 0.0 0.0 POUR DEG F 85.0 '::4. ~:2 H''r''DROGE/J l'J T;~ 11.25 1 . 4~) ::;ULFUR ~H;~ O. ~34 

---------------------------------------------------------------------

C;; F.: fl"", I T ''r'' 
RUN DOWN OIL PROPERTIES 
- - - - '- - - - --- -- - -_ .. -- - - ---

DEG API 2 1.4 
.-, ·1 
.;. • Lf 

--------------------------------------------------------------------

CfiPE:Or-·j 
t·j I TF.:OGEtj 
C02 

l,JT;-: 
l,jT~·; 

1,j T;-; 

?RODUCT WATER PR0 ~ERTIES 
------------------------
7.51 
3. 9~3 
- , ? ,- , 
::.. I' ..:' 

H 'r' DF.: OG E t-i 
::;ULFUF: 

til T .~.= '3 • ::: [1 
l,Jr; ~ . 12 





STARTING DATE 50278 PAGE 2 OF 

PRODUCT GAS PROPERTIES (DRY) 

H2 VOL% 4.9:3 C2H4 "lOL~~ 0.65 
t·j2+AF~ './OL~·~ 6 :~:. (12: C2H6 't,·'CJL~~ ~3. 55 
02 "lOL~~ O.tl:3 r'=" ':. _" _' .J VOU~ 0.4::: 
CO ",,'CIL~~ 2.45 C4' t: VOL~'~ ;;:1.45 
CH4 VOL~'~ 2.04 C5+ VOl% 0. 4~! 
CO2 I,/Ol _ ~·~ 24.37 H2S VOl~~ 0.39 

t·jH3 l,lIJL/= 0. 14 

GHOSS HEAT =:TU /::::C F 12:3: :31 

--------- -- -----------------------------------------------------------
RETORTED SHALE PROPERTIES 

GIL FA 
OIL FA 

t'l I t·j C02 

CARBOt·j 
t·j I TF.: OI~Et·j 

lH~'~ [1.01 
GPT tl.02 

l,lT;'; 15.t1:3 

l,lf;-; ~ ':1-;' 1_' . ..... ' I 

~lT;·; ~~1. 2:3 

A:::H lH~~ :::1. :::2 

H''(DF.:OGEt·j lH~'~ 0. 1 E: 
:::UlFU F.: HT~~ 0. 7~:1 

--------------------------------------------------------------------
TEM PE RATURES DEG F 

F.: A ~'l ::;HA LEI t·j 
A I F.: TD HJ 
G fl ::: B D I t·j 
Gfi::: TD I t·J 
COOL I t·IG l,l ATEF.: I t·j 
PF.: OD UC -I (I I lOUT 
mm I EtH A I F.: 

54 
1'3 0 
2 :~: ~~ 
2 ,:'~4 

:::7 
130 

49 

PET :::HALE OUT 
AlP t'ID Hj 
Gfl :3 t'lD Hl 
GA ::; PF.: OD OUT 
COOL I t·l G ~ 'lAT EF:: 

OFF Gfj::: 

413 
15 1 
204 
.:. .-,-, 
a:...t::. ( 

OUT >:;1 7 - I 

1 :~: 9 

----------------------_._--------------------------------------------
RATE S AND QU ANT I TIES 

F.: A ~'l ~:: H A l E TF' H 11. 40:' '- ' T H F.: (I UG H F' U T PHF2 4615 . ~: 
F:ET SHfi LE TF'H '3 . ~:5 F.: E T ,... F.: A L'l l'lT ;'~ ::: 1.4 

fl I F.: TOP ::: CFt'l 7 19 . 1 SCF./ T r • ....., t:'-:- .:-..:.. i oJ ,' • <-
fl I P 1'1 I Ii sen1 16ri .(1 ::;C F/ T :=: :35 . 13 
A I F.: BTt'l :::CFt'l 0 . 0 :; CF/T O. 0 
TOTliL fir F.: ::: CFt'l ::: 79 . 1 S CF ./ T '15'33 . 1 

(G AS FLOW S SHOW N ON A WET BAS I S) 

MOI STU RE VO L % 20.970 
SF' GR 0. 980 
GAS TOF' SCFM 259 . 1 
GA::: t'l I D :::CFt'l :24:::.6 
GAS BTM SC FM 2 196.9 
TOT AL GAS SCFM 2704 . 7 

GfJ::: :::EfIL l O:::::: HOT I ···lCLUDED 
Gfj::; PRODUC T ::;CF t'l 1 ;:::::7 . ::: 

CO OL It IG l,m TER e,Pt'l 
Atom fi I F: PEL HU t'l ;.: 

100 . 0 
65 , 0 

OIL YIELD WT % FA ~ 83 . ::: 
Cl I L ''( I E L 1) ",,' n L ;,; F fi -:: :3:::. 1 

:::C F./ T 1 :;:53 . ":.I 
SCF ,," T 12'39 , I) 
SCF ",' T 11 47 ::: . :2 
SCF / T 141:3 1. 1 

~:: C F.···· T 6 13 ::: '3 ~ 6 

E: 11 r;: (I F" F:: E :::'::: I t·j f iG 
BED PI! Itl H:2 0 / FT 1. 4 
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- .~, .............. " \ .. - ""'. . .'-. 

***SEMI -WORKS *** 
STARTING DATE 53078 TO 53178 

8AUH~CES 
MATERIAL AND ELEMENTAL BALANCES 

UNITS IN OUT 

FITI'l. t·~ I T F.:O GEt·~ 
Fi!:;:H 
O;:'::YGEt~ 

l,HHER 

t:::EROGE~'~ 

SCFf'l 
tt/I'l I N 

SCFI'l 

# / 1'1 I N 

ORGANIC CARBON #/MIN 

TUTAL CARBON #/MIN 

ORG. HYD ROGEN #/ MIN 

ORG. NIT ROGE N #/ MIN 
:::ULFUF: # / 1'1 I t·~ 

652. :~: :3 
~·51. 74 
173.40 

9.27 SHALE 
7. 70 COt'lE: 

45. ~~ 1 

64.07 

1 q .:. .. ' '-
2. '30 

445.2::: 

5~17. 85 
251.74 
17:3.40 
81. 11 
91.93 

0. :36 
1:;:.72 
0.S0 

12.22 
0.69 

49.6:3 
6.96 

:;:3. (18 

9.56 
0.08 

42.1::: 
6.47 

28. 11 
7.52 
0.04 

61. 01 
21.:;:5 
2:::. 11 
11.50 
0.06 
6. 1 '3 
0.49 
"? ?c· 
._'. f I_I 

1. '3 1 
(1. 01 
1 . 5:~: 
2. 7'3 
2. ~:5 
(1. 22 
~~1 • 15 
0.06 

4 :::::3 • :::: :3 

TO H2O 
TO CO tC02 
GAS 

LIG! 
VAP 
:::HALE 

SHALE 
OIL 
GA::: 
~JATEF.: 

:3HALE 
OIL 
GW:: 
I'JATEF.: 

:::HfILE 
OIL 
GA::: 
~'JA TEF.: 

:::HALE 
OIL 
GAS 
~'JATE F.: 

!:::HA LE 
OIL 
GW:: 
I,Jli TE R 

3.248 #/ MIN C 0.856 #/ MIN H 3.794 C/ H COMB RATIO 
:::5 .. 42 VOL%FA 86.14WT.%FA 

~~ REC. 

91.6 
1 O~J. 0 
100.(1 

80.8 

95.7 

13:;:. 2 

95.2 

S·!:; .4 

7 ''9 . :3 
96. 1 

S~:::. 4 



.;.' )' -~:;:;U11-· ~'WF.:~ :: ::; FCtr<:CED fh l'l. t·/2 E:fl'-f,t·1CE :.:* .~: 
::; n:If;::l I riG DAT E 530(':3 TO 531 ?::: 

I'if! fEf:: I fl L mm ELEI'IEtHflL BFlLAt'!CES 
Ut·1 I TS I t~ OUT 

HTM. NITROGEN SCFM 
ASH U/MIN 
o::-~ \' C f:: t·t SC r= 1'1 

l·111TEe # .···· r·1 It·! 

KEF.:OGEt~ # / 1'1 I t·l 

ORGANIC CAR BO N #/MIN 

TOTA L CARBON #/ MIN 

ORG . HYD ROGEN #/MIN 

OPC. t·j I TROGEt·1 H/ t'1 I t·~ 
::;ULFU r;:: u / t" I t·j 

17:3.40 

1.:.1. ·:::6 
9.27 SHALE 
5. 5'3 COI'1B 

51. '9:3 

45.21 

1 • '3 c~ 
2. ':'l t1 

'-145 . 2::: 

65::~. :;::3 
251 .74 
173.413 

5::: • :::'3 
114. 1'-' c::. 

0.40 
14. E:3 

0.:::13 
1:3.:;:4 
~3. 6'3 

513.60 
6.96 

~:3. 08 
Hl.48 

0.138 
4 ':' 'J. 18 

6.47 
.-, ,-, c..: .• 1 1 

~. r=-, o • . _1 ( 

(1.04 
62.06 
21 • ~:5 
"',i-' L-: , . 11 
12.55 

O. t16 
6.06 
0.4'3 
.:. 7-:":-
._'. I I~" 

1 • 7::: 
0.01 
1 .54 
2.:::0 
c~. ~:5 
O. .-.-. 

CoCo 

O. 17 
0.06 

446.56 

TO H2O 
TO COg.: C02 
GA:3 

LIC! 
VHP 
SHALE 

SHALE 
OIL 
GA::; 
l,!ATER 

SHALE 
OIL 
GFI::; 
l'!ATER 

t;HALE 
OIL 
GA::; 
l,JATE R 

SHALE 
OIL 
GA::; 
~·~RTER 

::;HflLE 
OIL 
GAS 
~·l fnEF.: 

:3 . ':'l::::~: #/t'1 I t1 C (1.6 21 # ..... t'l I H H 6.41 6 C/ H COt'1E: F.:nT I I) 
85 . 42 VOL %FA 86.1 4WT.%FA 

/~ HEC. 

1(113. (1 
10(1.0 
100.0 

99. :3 

97.4 

95.5 

9f,.9 

96.2 

::aJ.2 
'36.6 

100.:3 



***SEMI-WOR~S *** 

STARTING DATE 53078 TO 53178 
OPERATING TIME (HRS) 24 
OPERATING FACTOR 100.00 % 

PAGE 1 OF 2 

--------------------------------_ .. _----- ------------------------------

OIL FA IH~'~ 
OIL FA GPT 

t'l I t·~ CO2 IH~'~ 

C Ft F: E: 0 r'~ 1,1 T ~,; 
t ·~ I TROGEt·j 1,IT:'; 

~:ml ::;HAlE F'F.:OPEfH r E:3 
--------------------
10. 19 H2O FA 
26.6::: 

18. ::::5 A::;H 

17.00 HYDF~OGEt·~ 
0.51 ~3UlFUR 

IH:'~ 1. 79 
IH/; t1.77 

RAW SHALE MOISTURE WT% (UNGROUND) 1.37 

~:; C F.: E E [.j A [,1 Ii l \' ~:; I ~3 

At'10Utn F:ETA I NED FFtCTOP~:; 

(SCF.:EEtj OPEl·j. (I'lr~ F.:ETA I t·jED 
I t'~CHE::;) 
2.12[1 
1.500 
1.050 
0, 74 ~:~ 

0.525 
~~I • :~: 7' 1 
£1. c~6::: 

0.18'5 
0 . 13l 
PFIH 

C; F: A 1,/ r T '/ 
'.,.' I ::; 
I",! I ~:: 

C F'i F.: E: 0 [.j 
t·j I T I? 0 G E [.~ 

GRA\,I I T'/ 

DEG FIP I 
SU~:;-1 ::::(:1 
::;U::;-210 

~'lT~': 
~'l T ~.: 

ot-l EACH ~3CF.:EEt-D 
7.:::9 

51.74 
15. 7::: 
11.93 
7.71 
2.02 

0. H: 
(1. 1 ::! 
1. 2E: 

DA (IH.)= 1.23 
D V (Hl.) = 1 . 53 
D\.' / DFI = 1.24 

PRO DUCT OIL PROPERTIES 

21.7 ~'IATEF: ~'IT~'; 2 • '3 
O. O. ::; E D I t'l E t·j T t'l l ..... 100G [1. ::: 

0.0 POU F: DEG F 0.0 
;::4. 96 H''i'DF.:OGEH ~'l T ~.~ 11.42 

-:- 09 ~:; ULFU R lH~'; 0.66 '-. 

~UN DOWN OIL PROPERT IES 

DEG f'iF'I 2 1 . ? 1'IATEI? 

.--------------------------------------------------------------------

C f't F: E: (I [.j 
t·~ I T F.: (I C; E t I 
C02 

l 'I T~'; 
1,IT\ 
1,IT\ 

~RODUC T WATER PRO PE RT I ES 
-------- - ---------------
= -:- ,-. 
_ I .... .:. 

7 " ::: 1 

H \ ' II r:: I) G E [.j 
~:;ULFU i? 

HT:·: 1~:::1.01 
1,IT:'; 7. :::0 



STARTING DATE 53078 Tel 5317::: PAGE 2 OF 2 

PR ODUCT GAS PROPERTIES (DRY) 

w:, .:... -viOL;"; 5. 0'3 C2H4 VOU~ (1.63 
t·12+AF.: 1,/0 L ~.~ 62. 72 C2H6 VOL~'~ 0.55 
02 ' ... 'OL~·~ 0. 04 C':'' ': . • ,_, 'J VOU~ £1.4:3 
CO VCll_;"; .-, 

.:.. 70 C4' ~3 VOL~'~ 0.41 
CH4 I,,"OL~"; .-, :::: ~:1 c.. C5+ VOL% 0.4:3 
CO2 I'l [I l_~'~ 24. 19 H'-"-' c. .:. VOL~~ (1. 19 

t'lH:3 VOL=~ 0.22 

GROSS HEAT 8TU/SCF 124.69 

--- ~- ----------------------------------------------------------------

RETORTED SHALE PROPERTIES 

OIL FA 
OIL FA 

t'l I t·1 C02 

C Pi F.: E: 0 t·l 
t·l I T F.: 0 G E t·j 

~,! T ~ .. ; 3 • [12 
GPT ~1. 05 

~'JT;'~ 17.:;:::: A~::H 

~'JT;'~ ;5 • :::0 H 'yo D F.: 0 G E t·1 
~·lT~·~ ~1. 23 :::ULFUF.: 

~'J T ;,~ eo. 18 

In/~ (1. 1 .-. 0 

l.JT~~ 0.75 

--------------------------------------------------------------------
TEMPERATURES DEG F 

PA L,J ~:: HAL. E I t·l 
FnF:: TD Hl 
GA~:; E:D 1['1 
GA~:; TD H~ 
COOL I t·lG L'~ATEP I t·j 
PRODUCT OIL OUT 
m1E: I nn A I F.: 

64 
1'-"-' :ta:=. 
252 
221 

:, -? .' I 
1 :: .. ~ 

c':' ._,.;... 

PET ~:;HALE OUT 445 
A I F.: t'ID Hl 150 
GA !:: t·m Hl 22[1 
GA !:; !='F:OD OUT 246 
COOL I t·lG L·Jf1TEF.: OUT 107 

OFF GA!:: 1 .-.-, 
~I ( 

--------------------------------------------------------------------
RATES AND QUANTITIES 

F:: fi L,l ~:' HAL E 
f<ET ::;HALE 

ti I F.: TOP 
fi I R t'1 I D 
A I F: E~nl 
TOTAL AI R 

TF'H 
TF'H 

11. 31 
9.42 

~:;cnl 674. 1 
sen1 151 .6 
~:: e F t'1 0 . [1 
:;::en1 ~::25. 7 

TH ROUGHPUT PHF2 459.1 
RET/RAW WT% 83.3 

!::CF./T ~:.:577 . 5 
SC:F./T :::(14. 7 
:::CF/T 0.0 
~:;CF.""T 4~:::: 2 .~:: 

(GAS FLOW S SHO~N ON ~ WET BASIS) 

MOISTURE VOL% 21.260 
SP GR 0.975 
GAS TOP seFM 243 . 3 
GAS MID seFM 236.1 
GAS E:TM seFM 2J65.1 
TOTAL GAS seFM 2544.4 

GAS SEAL LOSS NOT I NCLUDED 
ens PRODUCT seFM 1210. 6 

COOLING WATER GPM 
AMB AIR REL HUM % 

100.(1 
26.7 

CI J. L 'r' I E L II L,! T ~.; FA = ::: G . (1 

(I I L 'r'I CL.D I.,.IOL:·; FA:-=: :::5. ·t 

:::CF / T 12'31.0 
:::CF ..... T 125 2 . f: 
!:;CF.····T 10959 . 3 
:::CF/T 13503 .1 

SCf./ T 6424. ::! 

BARO PRESS IN HG 
BED PU IN H20/FT 

- • • -. I-I a::. .:. •• .:. 
1.0 



***SEMI-WORKS *** 
STARTING DATE 53178 TO 6017:3 

HA rEF~ I AL mm ELEt'lEHTAL 8ALA~·lCE::; 

BALfltiCE:::; utHT::; IH OUT % REC. 

AH1. H I TROGE~·l SCFt'l 65::: . :::6 6~]:3 • 11;." 91. 5 .J 

A:::;H # /t'l I ~.~ 24:::. :31 24:::. :~: 1 100.0 

O::<\·GEt·j SCFt'l 175. 14 175. 14 100.0 
86.60 TO H2O 
CiLI c,-, 
v C,- • • _' .:) TO CO:l.: C02 

0.0(1 GA:3 
l'~ATEF~: #/t-J I ~.j 14'-34 13. 16 91.7 

~ 

12 ::;HALE 0.7::: LIG! t· • 
8. 2:~: COt'18 11.46 '.,lAP 

e. '32 SHALE 
KEF.:OGEt·j #/ t'l I ~.~ r '- '-Ie" 5(1.31 8'3.4 ... It·. ,::,,_, 

6.95 SHALE 
~:2. 29 OIL 
11 • 00 GA::; 
0. ~)::: l·~ATEF.: 

OF::GAt·j I C CAF.:E:Ot·j #/t·lIt·j 46 .. :~:3 42. 11 90.9 
6.47 t;HALE 

27. ~33 OIL 
ri C',-, 
1;1. ,_I I:. GA::; 
(1.03 l·HiTEF.: 

TOTFIL CflF.:E: Otj #/t'l I t·j 65.(1C1 60.:::0 93.5 
2~1. 72 ~:;HALE 

27 .03 OIL 
12. ':'~9 GF1::; 
0.06 l·lATEF:: 

OF.:G . H·lDF.:OGE t·j # / t'l I H 6.63 6.45 ':' '';1 .j 
-" . '-

0.48 SHALE 
:3 .6'3 OIL 
2.26 GW:;; 
0.01 l'~FI T E F.: 

ORG. t·j I T F.: 0 G E t·j # .. ··· t·l I t··1 1 • '::1'3 1. 55 77.9 
::;ULFU F.: # / j'l I ~.j 2. :::5 2.76 '36 .6 

":' ':17 
'- • i!- I ::;HALE 
E1.21 OIL 
0.22 GFl~:; 

0.06 l ·~ATE F.: 

O'ALL L·1E I GHT #/t'lI t·j 442 . 94 4 :32.4:::: '~7. 6 

3 . 149 #/MIH C (1.914 # / MIH H 3.446 C/ H COMB F.:ATIO 
82.41 VOL%FA 83.17WT.%FA 



:H::.;-:3Et'II - t·IOPf:::S FOF.:CED RH1. H2 E:RLAti CE *** 
::nm<:T I tiC DRTE 5317::: TO 6017:3 

HliTE RIAL At-m ELEt'iEtHAL 

8fiLFIHCE~:; UtHTS HI 

flTt'1. t·i I TF.:OGEt·i SCFt'l 65:3. :::6 

Af;H tk't'lIH 24:::. :31 

O:::: .... 'GEH SCFt'l 175.14 

~'lATEP U/t'l I H 12 .. 11 
6.12 ::;H RLE 
6. fjO COt'18 

KEROGEt·1 # / t-lIH 
c: .- '-It:" 
,Jb. ':: '-' 

o F.: C Rt-i I C CRF.:BOt·j # / t'lIH 46. ::.:3 

TOTAL CfiF.: E: 0 t·l # / t'l I t·i 65. ~30 

OP G. H ,.( It F.: 0 GEt·! U/t'l I H 6. t':' :::: 

OF::G. t·l I TF.:OCEt·j *I: / t'l I t·j 1 qq • • ' . 0 

t;ULFUF.: # / t'l I \··i 2 . :::5 

O'RLL ~'lE I GHT U/ t'l I H 442.94 

BRlRHCES 
OUT % REC. 

658.86 100.0 
248.31 10(1. (1 

175.14 100.0 
63.12 TO H2O 

112.02 TO CO~<C02 
0. 0~3 GRS 

14.22 117.4 
0 .78 LIG! 

1'":' C:';J ,- • . Jt- '.,lAP 
0.92 SHALE 

51. 40 91.4 
6.95 SHALE 

~32. 29 OIL 
12.09 GAS 

0.08 HATER 
4 :3.31 9:;:. 5 

.6.47 SHALE 
27. €13 (IlL 

9.78 GAS 
(1.03 ~'~ATER 

62.00 95.4 
20.72 :::HALE 
27.03 OIL 
14 . 2~3 GAS 
0.06 ~lATER 
F. ':"J 9 ~5. :;! 
_, • ,_1':-

(1. 4~:: SHALE 
~:. 69 OIL 
2.1 :3 GFI::; 
0.(11 HATER 
1.56 78.6 
oj 7.:- 97.3 
..... I '_I .-. ,-./ c... '::' 1 :3HALE 
0.21 OIL 
0.24 GA t; 
0.06 ~'I~:I TE R 

441.00 '39.6 

3 .932 #/MIH C 0.666 #/ MIN H 5.902 C/ H COMB RRTIO 
82.41 VOL %FA 83.17WT.%FR • 



STARTING DATE 5 3 178 TO 60178 
OPERATING TIME ( HRS) 24 
OPERATING FACTOR 100.00 % 

PAGE 1 OF 2 

----------------------------------------------------------------------
·~r=H,l ~:;HFILE PI?OPERT I E ~:; 

--------------------
OIL FA l'lT:"~ 10.34 H2O FA lH:'~ 

OIL FA GPT 27.06 

t'l I t·~ CO2 l,J T ~,~ 11-' .-• • -. 
.:- • '::' .:J A~3H lH:'~ 

CARE:Ot·~ l'lT:'~ 17. :=: 1 H'lD F.:OG E t·~ lH% 
t·~ I TF.:OGEt~ l'JT :'~ 0.53 ~;ULFUF.: l,JT% 

RAW SHALE MOI STURE WT% (UNGROUND) 

SCREEt·j Flt·jAl \'::; I ~:; 

At'lOUtH PETA I t·jED 

(SCPEE t·~ OPEH. (l.F~~ F:ETA I NED 
ItK:HE:3 ) 
2.120 
1.500 
1.050 
(1 . 742 
O.52!::i 
~]. :37 1 
[1.26:3 
~). 1:::5 
(1. 131 
PAt·j 

CRA'.,I IT',!, 
I",' I !:: 
1",1 I S 
C fl F.: E: 0 t·j 
t·j I TPOGEt·j 

Gf;:A'·,l I T\' 

DEG API 
:::U~:;- 1 30 
S;US-210 

l,lT:"; 
l,lT:"; 

ot-~ ~ACH SCPEEN ) 
~:. 07 

32 .:::5 
.26. '310 
20.04 
11. 91 

.-, t:' .-, .::. ,-, .:" 

1.62 
(1. 1 t: 
o. 1 ::! 
(1.7~:: 

DR (I H. ) = 
D',,.. (I H. ) = 
D',,l / DA = 

PRODUCT OIL ~POPERTIES 

21.5 l,lATEF.: ~·l T:~ 
O. t1 :::;ED I t'lEtH t'll ."" 1 OOG 
0 . 0 POUF.: DEG F 

::! ::: .72 H'lD F.:OGEt l l,lT ;.; 
2. [12 ::;UlFUf<: l 'lT:"~ 

~UN DOWN OIL PRO~ERTIES 

DEG AP I 21 • ~5 

0.66 

66. 1'-' oJ 

1. :::4 
0.76 

0.'36 

1.05 
1 • :::0 
1. 23 

r, 
.:.. 9 
1 .-, 

• Co 

0.0 
1 1 .44 
0.65 

2.9 

----------- .------------------- -- - ------- -------- ------- - ------------

c fj ~:E: (I [,1 

t··1 I TF.:OGEt·j 
C02 

l,lT:"; 
l,IT:"; 
l·lT :'·; 

~PODUCT WATER PROPERTIES 

S.:::3 
4. ~52 
-, .... ,.-. 
':' . .::.:: 

H \' D r<: 0 G E t·j 
~::;UlFUF: 

l'lT~~ 
l,lT :"; 

'3. :::::: 



STAin I t·~G DATE 5:317::: PAGE 2 OF 2 

PRODUCT GAS PROPERTIES (DRY) 
----------------------------

H2 ··lOL~"; 
t:: ,-,t::' C2H4 VOU~ 0.71 ... t • .::. ,_I 

H2+AR VOL~': :51 . 10 Cc~H6 VOL~~ 0.65 
0 ... · c.. '"I'OL~~ (1.00 r '-" .:. _,.::J '_' 'ytOL~~~ O. 76 
CO VOL~~ 2.6::: C4' ~3 \ll)L='~ (1.62 
CH4 VOL~': 

.-, 

.::.. 50 C5+ VCIL~~ 0.6:3 
CO2 VOL~'~ 24.42 H2S f'."OL~·~ 0.26 

HH:3 ""II)L~~ ~~1. 41 

GF~Ct ~::S HEAT '::TU/:3CF 153."61 

---------------------------------------------------------_.----------
RETORTED SHALE PROPERTIES 
-------------------------

OIL FA 
OIL FA 

t'l I [.~ C02 

CfIF:80t·~ 
[,1 I TPOGEt·~ 

~H~·: ~1. 13 
I:;PT (1 . :::: :3 

~'lT;': 17.05 

~H;': 6.76 
~'lT;': 0. 2 :~: 

A:::H l-lT/~ :::1.0:3 

HYDROGEt·~ ~n% 0. 1':, 
SULFUF.: ~H~~ O. 74 

------------------------------- --------------------------------------
TEM PER ATURES DEG F 

F::: fl ~'l ~:: H Fi LEI t·~ 
AIR TIl IH 
GA::: BD · Hl 
GFI::: TIl I tl 
COOL I ~·jG ~'IATEr::: III 
PF.:ODUCT OIL OUT 
fItom I EIH A I F.: 

56 
177 
254 
~~22 

'30 
1 :::. q 

=.-, 
"-' '::' 

RET !::HALE OUT 
A IF: t'lD III 
GA::: t'lD Hl 
GF1::: PF:OD OUT 
COOL I 1·1G ~·lF1TE F: 

OFF GA::: 

4 ':'1:' ,_"..) 

147 
221 
247 

OUT 1(1(1 

1 ':'.., ,_, I 

--------------------------------------------------------------------
RA TES AtlD QUANTITIES 
--------------------

F.:n~'l !::HI=tLE 
RET !::HI=tLE 

FiI F.: TOP 
A I F: t'1I Ii 
FiI F: BHl 
TOTAL A I F:: 

TPH 
TPH 

!::CFt-l 
!::CFt'l 
!::CFt-l 
SCFt'l 

11.26 
'3. 19 

.; ::: 1 • (1 

153 . I] 
0.0 

::::::: 4. 0 

TH ROUGHPUT PHF2 457.4 
RET /RA W l-lT% 81.6 

SCF .... ·T :~:627 .5 
SC:F.···· T :::14.7 
!::CF / T 0.0 
SCF / T 4442.2 

--------------------------------
MOISTURE VOL% 1'3.640 
SP GR 0.987 
GAS TOP s eF M 243 . 6 
GAS MID SCFM 238 . 2 
GAS BTM SCFM 2 ~66 . 8 
TOTn L GA S SC FM 2548 . 7 

GA S SEnL LO SS HOT I ~CL U IiED 
GAS PRODUCT SCFM 1228 . 3 

C I] 0 L I I I G ~·l fi T ERe F' t'l 1 (1 (1 • 0 
nMB AlP PEL HUM % 40.:::: 

CiI L \' I ELIt ~H:'~ HI= :3:::: . 1 
OIL YIELD VOL% FA = 82 . 4 

!::CF / T 
!::CF / T 

1*:,q7 -:' -=-.' I • I 

126:::.7 
!:;: C F / T 1 1 0 0 ::: • 9 
!::CF"'T 13575.:;: 

BFlR O PRESS Itl HG 24 . 0 
BED PD IN H20/ FT 1.0 



~;: ** :3Et'II - ~,lOF~~'::S * *.* 
STARTING DATE 60178 TO 6[127::: . 

• 

MATERIAL AND ELEMENTAL BALANCES 
BALAt·1CE::: UNITS IN OUT 

ATt'l. [,1 I TF~OGEt1 
A:::H 
O::·::'lGEt·1 

~'HHEF.: 

I< E F.: (I G Et·1 

SCFN 
#.···· 1'1 I t·~ 

:::CFt'l 

#/t'l I t·~ 

ORGANIC CARBON #/ MIN 

TOTAL CARBON #/MIN 

ORG. NITROGEN #/ MIN 
::;ULFUF: ~~ .··' t'l I t~ 

O' ALL WEIGHT #/ MIN 

655.4[1 
251 • ';.!:: 
174.22 

15.07 
6.18 SHALE 
8.89 COt11E: 

· ~56. 71 

46. ~3S 

64. 60 

6. ~::::: 

2 .1 2 
2. :::::: 

616.2 13 
251. '~:3 
174.22 

';':;:.61 
8~a. 61 

(1. f10 
12.:::'3 

1~1. 64 
1 1 ,-,~, 

• .:JO 

0. :37 
51.45 
6.8:3 

~: :~:. 93 
10 . 62 
0.07 

4::::.07 
6. ::::6 

2:3.5[1 
;::1 
I.-I • 17 
0.03 

61 .60 
;::~J. ::::4 
2:::. 5~~i 
1'-' .., .-. Co ... .::. 

0.04 
6.66 
O. 46 
,':, 91 ,_I • 

2.2:3 
0.01 
1. c:- ..... ._11:' 

2.82 
2 . ::: :;: 
0.2:;: 
0.21 
0.0:; 

4:~, ::: • 17 

~~ REC. 

94.0 
100. (~ 
100. fl 

TO H2O 
TO CO:::':C02 
GAS 

85.6 
LIQ 
VAF' 
SHALE 

90.7 
SHALE 
OIL 
GAS 
~·JAT EF.: 

Ct ':, 
.. ' ow) • 5 

SHALE 
OIL 
GA:::: 
l·JATEF: 

'35.4 
SHALE 
OIL 
GA:3 
I.·JfiTEt :. 

105. 1 
:::HALE 
OIL 
GA::: 
~.J Ft TE F.: 

74. ::: 
97. 7 

:::HFi LE 
OIL 
GA ::: 
l'IAT EF: 

'38 • .j .... 

2. 907 ~t .····t'I H1 CO. 9:::::: # .... ·t'l Hl H 2 .9 43 C.,·· H COt'I!:: RAT I (I 
83.15 VOL~FA 84.16WT.%FA 



MATE RIAL AND ELEMENTAL BALANCES 
UNITS IN OUT BALftHCES 

ATM. NITROGEN SCF M 
fr::H tt- ..... 1'1 I H 
OXYG EN ~CFM 

655.40 
251. '3::: 
174. 22 

655.40 
251.9:3 
174.22 
77.66 

% REC. 

100.0 
100.0 
100.0 

TO H2O 
96.56 TO CO~::.:C02 

WATE R #/ MIN 

VEROGEH 

ORGANIC CARBOH #/ MIN 

TOTAL CARBON #/ MIN 

ORG. HYD ROGEN #/MIN 

ORG. NIT ROGEN #/M N 
SULFUR #/MIN 

O~ALL WEIGHT #/ MIN 

13.~5 
6. 1:3 :::HALE 
7.:3:3 COI'1[: 

56.71 

46.08 

64.60 

6" :33 

2.1 2 
2. B8 

0.00 GA :; 
1:3.61 
~). 64 LIe:! 

12. 11 VAP 
~). 87 SHALE 

c: 'J ..,' '- . 18 
6.8:3 SHALE 

3 :3.93 OIL 
11.35 Gfr:: 
0.07 ~'JATER 

4~' .:, .. :. ,.) • '_'1_' 

6.36 SHALE 
2:::.51Z1 OIL 

8. '38 GA ::: 
0.0:3 ~'lATER 

62.41 
2~J. :34 :::HALE 
28.5t1 OIL 
13.52 GA ::: 
0.04 t,lATER 
6 . t:: -, 

,_I ( 

0.46 !:;HALE 
::: . '31 OIL 
..... c.. 19 G~i::: 

t1.01 t,JAT t:R 
1.5::: 
r. 1-' ''-' 
C- •• : '.;, 

2. :3:3 ::;HALE 
0.2:3 OIL 
~Z1. 22 GA ::: 
0.05 t,lATER 

444 . 07 

3.440 #/MIN C 0 .820 #/ MIN H 4.197 C/H COM B RATIO 
83 .1 5 VOL%FA 84.16WT . %FA 

100.5 

92.0 

95.2 

96.6 

10:;: . 7 

74.5 
I~I:I .,u. 1 

'j 'j .5 



STARTING DATE 68178 TO 
OPEF.:PiT I t·IG T I t'lE I •• Yf";: ::;::' 24 
OPEF.:flT I HG FF'i CTOF.: 100 . (1) 

DATA SUt·lt·ll~F.: ",' 
-- -- ----.!.._ ._-

6[1~-:: 7::: 
PAGE 1 OF 2 

'.' .... 
----------------------------------------------------------------------

OIL FA 
OIL Ff'i 

t'l I t·~ C02 

C A F.: E: 0 t·~ 
H I TF.:OGEt·~ 

l·j T~'~ 
GP-( 

lH ~~ 

l·j T ~.~ 
l·j T ~.~ 

~ AW SHALE PROPERTIES 
--------------------
10 . 6:;: H2O FA 
27.:::6 

l·J T =.~ 

17 . 9121 A::;H lH/; 

17 . 0 :2: H '." D F: 0 G E t·~ 
0.56 SULFUF.: 

lH/~ 
lH/~ 

RAW SHALE MOISTURE WT% (UHGROUND) 

SCF:EEt·~ At'~AL 'y' ::; 1:3 
_ N,, ___ _ _________ _ 

At'10Uta RETA I t·jED 
----.. _----------

0:: SCREEH OPEt·~. 
ItK:HE::;) 

(lH .:·~ F.:ETA ItlET' 

2. 12~) 
1.500 
1 . 050 
~:1. 742 
~j. 5 ;25 
O. ::::71 
[1 . 2t~ ::': 
(1. 1 :::5 
0. 1 :3 1 
PAt·j 

or'l EACH ::; _:F.:EHl) 
2 . 6::: 

33.52 
.27.20 
1 :::. ~~: 9 
12.45 

.-, I-I-=, 

.:: . c, ,' 
1 . 92 
0.19 
0. 19 
0.57 

FACTOF::; 

DA ( Hl.)= 
I,'·"I ( I H. ):-: 
D"/ / DFI = 

(1 . 72 

66 . 43 

1. 75 
0.76 

0. '3(1 

1. 04 
1 -;-q . '"- .. ' 
1.24 

- -- -------- -- - - ---- - - --' - - - --- - -- ---_._- _. _.- -------- ----.- - - -- ----- - - -------

C;Pfi',,·1 IT''''' 
'./ I S 
\.' I ;:: 
CARE:Ot'l 
t·j I Tr-~OGE t·j 

DI::G fi F' I 
SLI;:: - l :~:(1 
::;U::;-2 10 

l·.IT ~·~ 
l·jT ~.~ 

PRO~0CT OIL PROPER TIES 
-------------------- --
21 .-, 

l·I ATEF.: l,j T;·; 2. :~: , '- ' 
0.0 ::; E D I t'1 E t·j T t·ll...- 100G 1 . ~j 
~J . 0 POUF: DEI:; F 0.0 

::4 .00 H'y'nr.::OGEt·j l·j T ~'~ 1 1 .51 .-, 0:;: !:;UlFU F.: l·j T /~ 0.67 -::.. 

---------------------------------------------------------------------
~UN DOWN OIL PR OPERTIES 

GF:FI'·/ I T'y' -----------------------
DEG API 21.:;: ~·jnTE F: .-. .-, c • . .:-

- --- - ----- -- _. _-- - ----- -- ------------_._-_ ._--_.- --- - - - - . ._- - ---- - .. _---------

CfiPE:Ot'l 
tl 1 T F.:OG Et-~ 
CCI2 

~RODUCT WATER PROPERT IES 
------------- -- --- - ----

Wf~'~ .5 . 52 
wr ~·~ .q . 59 
wr ;.~ :; . :;: ::; 

H'y'DI?OGE tl 
::;ULFUr~~ 

L·j T ~.; 1 [1. (1 ~~ 
~.j T ;.~ ::: • 0 (' 



, 
~RODUCT GAS PROPERYIES (DRY) 
-- --- - ------_ .. __ .. __ .. - ----- - - ------

H'-' 'v'OL% t:' 3 4 Cc~H4 I,/OL:~ O. 6'3 .::. '-' . 
H2+AF.: 1" ,tOL~~ 61 . '~6 C2H6 ""ICIL~'~ ~1. 63 
02 '·lOL~'; O. 00 C":;' , ,-. VCL/~ O. 62 _,,_I .:;) 

CO \"OL~'~ 'j ?:3 C4' c '",'OL/: O. 54 .:.... . ... 
CH4 I,/Ol.~~ .:. 46 C5+ 111110L~: ~3 • 65 .:.... 

t, I)2 '·/0 L ~.~ .-,,-. 91 H '-I 1-' VOL~'~ (1. 'jt:' .:.:. . .: .. .:... ._, .:... oJ 

t'~ H :;: ',/OL% 0. 2 1 

C;F~ O:3S HEFiT c:T U ..... :3 CF 146. B? 

----------------------------------------- ----------------------------
RETORTED SHALE PROPERTIES 
, ------------------------. 

OIL FA 
OIL FA 

t'l I t·l CO.::: 

C Ii F.: E: 0 t·~ 
t·j I TROGEt··1 

lH ~.~ E1 • 01 
GPT 0 .02 

l·lT ;·: 16 .50 

lH~'~ 6.55 
lH/; 0.25 

A:::;H lH ;'; E: 1. 16 

H'y' DF.: 0 C; E t·~ l·ln: O. 1S 
!:;ULFUF.: l·lT;~ 0.75 

----------------------------------------------_.---------------------

F:m.l t;HALE Hl 
AII~: TD H~ 
Gli:::; BD Hl 
GW:; TD I t·j 
COOL I tlG ~·lfiTEF.' I t·l 
PF.:O))UCT 0 I LOUT 
Flt'1E: I EtH A I F: 

TEMPERATURES DEG F 

.- .-, PET :3HRl_E OUT :'.::-1,-,-:0 .: ... A I F: t'lD Hl 
.-, r::.. .. t:' 
C. ._I ,_I GA:3 t'm Hl 
2 :24 GFi ::; PF:CJD OUT 

,::' 7 _. I COOLIHG ~'lFiTEF.: 
1::::0 

5::: OFF GA::; 

44 2 
157 
224 
24::: 

OUT 107 

1 ':11: ' ,_l '_' 

-------------------- ------ -. _---- ----------_ . . ------------------------
RATE S AN)) QUAHTITIES 
--------------------

F: m~ :::;HliLE 
PET ::;f-lliLE 

FIIR TOP 
A I F.: t'n II 
fi J F.: E: T t'1 
TOHiL ti I F.: 

TPH 
T PI-I 

11 . ::::::: 
9. :::: 1 

~:: c r tl1 :: ~:: 1 . 2 
!:;CFt-1 14:::. 4 
!:;(:n1 O. l) 

SC Ft'1 ::2'3 . (; 

THROUGHPUT PHF2 46 2. 1 
RET / RAW WT% 81.9 

:::CF.····T ~:592 . t1 
SCF/ T 7:::2 . 4 
t;CF / T 0.0 
::;C ~ / T 4:;:74. -+ 

-------------------- ------------
MOISTUPE VOL% 19 .420 

[1. '~;::5 
GA::; TDF' ::;C ~ t' l :243. 1 
GF"f:: t'l I II SCF t'l .2 .:::7. 5 
GAS 8TM SCFM 2ac:::: . ::: 
TOTAL GRS SCFM 2544.4 

Gfi ::; :3Efil_ LO ::;:::; tlOT I r·1CLU DElI 
em:; P F: ODU CT ::;c:nl l .2::::'f . :::: 

CCiOL I t·,,::; ~' I I=t T EF.: CPt'l 100. (1 

f ; t'm Fl I F: F,: E L 1-11_11" 1 :.~ :::: :::: • 0 

(I I L 'n ELl) ~H :'~ FR= :::: 4 . 1 
OIL YIELD VOL% FA= :::3.2 

~:CF."" T 12:::1 .7 
S C F ...- T 1 25 ';' • :::: 
SCF / T 10::::::1. :::: 
~::CF./T 1:3 415 . ::: 

::;CF./T 650::: . ;:: 

BCl F::O P(·:E:;:; ::; I H HG 2:::: .9 
BED PD IN H20...- FT 1. 0 



APPENDIX 2.4 

SEMI-WORKS RETORTING RE~EARCH - BOTTOM AIR 
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L 



• 

, . ~ ,,--~ '\1='. ' ,. .... 
. ,.. ~ ' -.' '. 

~:';H;::;E i 'l I - L,JO PIC:; *** 
ST ARTIN G DAT E 61378 Tel 614 7t: . 

Bf-!L.11HCEt; 
MATERIAL AND ELEMENTAL BALAHCES 

utH n:; It4 OUT 

flnl. IH TF.:OGEI'4 
fI::=';H 
O:'·':'·,'G Et·4 

l'JATEF~: 

Kc:.F.:OGEI·4 

SCFN 
#/t'1 I 14 

::;CFr'l 

#./ t'l I H 

#·····t'1 I 1·4 

OF.:GAt·IIC CfiPBOt·4 tt./ t'lIt4 

TOTAL CAF.:E:Ot4 ~~ .... 'tH t'4 

ORG. HYD RrGEH # / MIN 

OPG. NITROGEH # / MI N 
SULFUR # / MIH 

(I ) ALL L,J E I GHT # .,·· t'l I N 

690.90 
267 . 24 
18:3. 66 

1 :::.86 
6.67 SHALE 

1 2 . 1 9 C 0 t'lE: 

63 c 16 

4 7 ':' 7 I • ao' I 

66. ~~14 

1. :::0 
2.6::: 

470 . 23 

691.30 
267.24 
1:3 :3.66 
12:3. :~:7 
55.29 

0.00 
15.77 

(1. 71 
1:3.31 

1. 76 
54.65 

7.40 
", -, 
.;0 ( • 1 :::: 
10.04 

0.0::: 
45.49 

7.05 
31.30 

7.0'3 
0.04 

6:~:. 57 
2f1. BI3 
:;: 1. :;:0 
11 . ~::3 
0.06 
7.24 
fi. :;:5 
4. 1'::' '-' 
2. 7 ~.:.1 
f1. ll~~ 
1.58 
2. '3'3 
2 . 40 
(1.25 
(1. ::::0 
0.05 

45 :~:. :::~~1 

% REC. 

1(1(1. 1 
1(10.0 
100.0 

TO H2O 
TO CO:~.,C02 
GA:; 

83.6 
LIe! 
'v'AP 
::;HALE 

86.5 
SHALE 
OIL 
GAS 
l,JATER 

94.8 
::;HALE 
OIL 
GAS 
l'JATER 

96. ~: 
::;HALE 
OIL 
Gfi::;; 
L,JATEF.: 

110.6 
::;HALE 
OIL 
GA:::; 
L'J Ii TE F.: 

1'.-, I:, .:. ( . '-' 
111. 7 

::;HtiLE 
OIL 
GA::; 
L,JATEF.: 

'Sl6 . 5 

2 . 1:;: 7 U./ I'lIt~ C 1. ::::55 
88 . 5~ VOL%FA 

#/ t'l 11·4 H 1.57 ::: C ..... H COt'lE: F.:AT I 0 
:::9 . 25LH . ;·:FA 



. 
TO 61 ,-r?::: DATE 61 ::::7::: 

E: fl L rl t·~ C E:3 

ATt'l . t·j I rF.:OGEt~ 
A::; H 
O::-~ 'r'G [ t·j 

t'lff fER I AL AHD ELEt-1 EtHAl E:A LAt~CE:3 
ut·~ I 1':3 I t·~ OUT 

SeFf'! 
~~ ."" 1"1 I t·j 
seHI 

690.90 
267. 24 
1:3:3. 66 

6·~0. 90 
267.24 
18:;:. t:F; 
12::;. 4'~ 

% REC. 

100. (1 
HH.1. (I 

TO H2O 
100.0 

e-e- 17 TO COtC02 ,-' __ I • 

I·JfiTE F.: # .···· t·l I t I 

KEF.:OGEt·j 

TOTAL CA RBO N #/ MIN 

(I F: C; • ~' I 'r' II F.: 0 G E t·j # / t'I I t·j 

ORG. NIT RO GEN #/MIN 
:::; ULFUF.: # ..... n I tj 

[I ' Fil.'-- L'·'E I GHT # ..... t'l I tj 

1 ::!. :::? 
6. i.37 SHALE 

12. 2fl COt'JE: 

63.16 

4 "7 q"? 
I . .. ' , 

66.04 

1. ::a] 
2.6 :3 

4 7£1 . 23 

0.00 GAt: 
15.77 
0.71 LIO 

1 :;:. :~a) '·.·'AP 
1. 76 :3HALE 

54.65 
7.40 SHALE 

37. 1'=' .... ' OIL 
10.03 GAS 

£'I. £1::: L·HnER 
45.49 
7.05 SHALE 

31 . :30 OIL 
7.09 GA::; 
0.04 L,JATEF.: 

........ C" 7 
t· ..;,. • ,-', 
20.:::9 SHALE 
~: 1 • :]0 OIL 
11 '-,.-. 

• ~I':::' GA::; 
(1. 06 L·JATER 
7. 24 
~]. :~:5 ::;HALE 
4. 1 .:. 

'-' OIL 
2.70 Gfl::; 
0.02 L'JAT E F.: 
1 . !:i::: 
':' qq 
~. ~ . . ' 
2.40 ::; HALE 
£1.25 OIL 
0.::::0 GAS 
(1 .05 L·.IATEF.: 

.:15:::: • ?5 
2 . 1:3::: :It ./ t" I I '~ C 1. ::::51:; #/ t'l I t·j H 

',.,1 I] L ~.~ F Ii 1.573 C/H COMB RATIO 

,-, ,-. c-
0 ·;:) • ...J 

86.5 

94.:3 

96. :;: 

110. 7 

':' 7 .:. '_I f • ,_, 

111. 7' 

':'«6.5 

) 



::;TAF.:T ItjG DATE 613('::: TO 
OPE I~:FiT It IG T I t'1E O-lF~ ::;::' 24 
OPEF.:AT I t·IG FACTOF.: 100 . 00 '.' .'. 

nATA ::;Ut'1t'lA F: \. 

PAGE 1 OF 2 

----------------------------------------------------------------------

OIL FA 
OIL FA 

~n~·~ 
GPT 

~AW SHALE PROPERTIES 

10 .40 H2O FA '1. :::4 
27 .2 (1 

t·j I t·j C02 ~'lr-; 16.56 A::;H wr~'; 66. :31 

CAF.:BOt·j ~·lT ~·; 16.51 H ''1'' n F.: 0 G E [.j 
t·j I TF.: OGEt·j ~,JT~'; 0.45 SULFUF.: 

RAW SHALE MOISTURE WT% (UNGROUNn> 

l·lT~·= 
l'lT :~ 

1. 73 
0.67 

0.E:2 

---------------_ .. _---------------------------------------------------
?RODUCT OIL PROPERTIES 

GF::A' ... 'I T .... · DEG API 21.7 1,1ATER l·lTi; [1.2 
11/ I ;:: SU::;-l :;:0 0.0 :3ED I t'IEtH t'lL."'- 1 OOG ~3. 0 
I·l I!:; SU::;-210 0.0 POUF.: nEG F :::5.£1 
CARI:::Ot·j lH~'~ '::4. :::: 1 H .... ·DROGEt·j 1,1T:'; 11.26 
t4 I TF:OGEt·j l'lT~'~ 1 70:'4 • I . ' ::;ULFUf;': l·lT~·~ f1.66 

--------------------------------------------------------------------
~UN DOWN OIL PROPERT IES 

GPfi',/ IT .... · DEG FIPI 21.6 ~·l AT EF.: 2 II :3 

------- - ---------- - --------------------- - ---------------------------
°RODUCT WATE R PROPE RT IES 

C fI F.: E: 0 t1 'l'IT:'; 5. :~:4 H'/ II F.: 0 C; E t·j lH~'; 9. 5~5 
t·j I T F: I) G E: t·j 1,1T\ 0::-

._1 . 1 1 :::;ULFUI~: ln~·; 7. 21 
CO2 l'lT~'; 51146 



STARTING DATE 61378 

H2 \,IOL~'~ 

N2+Ar: \"CIL~'~ 
02 VClL~'~ 
CO "lOL~'~ 
CH4 1,,10L~'~ 

CO2 I'."OL~'~ 

GPO ::; ::; HEAT 

TO 61478 . . 
?RODUCT GAS PROPERTIES (DRY) 
----------------------------

6 . :;: 1 C2H4 VOL~~ 

65.41 C2H6 VOL% 
0.00 C· .-, • ,-. VOL~'~ -.. ;. ' .:, 

2.77 C4' ~; \,IOL=': 
..... 66 (:5+ VOL~~ c... 

1q 15 H':'c I,/OL~~ 
o· • 

~ '_' 

t·1H3 ',lOL,: 

E:TU/::;CF 1'38.'41 

PAGE 2 OF 2 

0.74 
0.66 
0.58 
0.47 
0.4(1 
o. :34 
(1.51 

---------------------------------------------------------------------
RETORTED SHALE PROPERTIES 
-------------------------

OIL FA 
OIL FA 

t'1 I t·i C02 

CARBOt·l 
t·l I TROGEt'l 

lH~~ 0.07 
GPT a.1::: 

lH ~,; 1~;.:::::: 

lfP~ 5.54 
l,JT~'; 0.21 

A::;H l'l T ~,: 8~:. 6::: 

H'lDROGEt'l lH% 0. 17 
SULFUR lH ~.~ (1. 75 

---------------------------------------------------------------------
TEMPERATU RES DEG F 
------------------

pnl,J ::;HriLE I t·l 
A I F~ TD HI 
GA ::; BII I t·l 
GA::; TIl HI 
COOL I tlG l,JATER I t·l 
PRODUCT OIL OUT 
At'm I EtH A I G: 

7::: 
2 0 :;: 
256 
22::: 
10? 
1'-"-' .: .. :.' 

71-

RET :::;HALE OU T 4 <=" -' ,_I.':' 

R I F.: 1"1D IN 165 
GA::; t'1D HI 227 
GA:3 PPOD OUT 2:i0 
COOLIHG l·JATE F~ OUT 119 

OFF GA::; 14(1 

--------------------------------------------------------------------
RATES AN D QUANTITIES 
--------------------

r: fI ~,J ::; H fi L. E 
F~E T ::;HALE 

fH F: TCIF' 
AIF.: rHD 
ti IF.: BH1 
TOTAL fl IF: 

TPH 
TPH 

SCF t'1 
::;CFt'1 
::;CFt'1 
::;CFt'1 

715.4 
159. 1 

0.0 
::74 . 6 

THROUGHPUT PHF2 48?3 
RET / PAW WT% 79 .8 

::;C F ./ T 
::;CF / T 
SCF / T 

, ::;I_:F ..... T 

~:577. 2 
7 '35.6 

0.0 

--------------------------------
MOISTURE VOL % 20 .960 
SP GR 0.943 
GAS TOP SCFM 26 0 .2 
Gff:; t'j I D ::;CFr'l .c:47 • 'l 
GAS 8TM SCFM 2 1?1.0 
TOT AL GA S seFM 2578.7 

GA::; ::;EAl.. UY:;::; tWT I ··lel.UDElI 
GAS PRODUCT SCFM j337. 2 

COOl.. I t·le:; l·l AT EF: C;PI 'I 
fIt'm 1:1 I F: PE L ~IUt'l ~.~ 

94.0 
20.0 

OI L YIEL.D wr% FA = 89.1 
6IL YI ELD VOL% FA = 8 3 . 5 

::; C F ./ T 1 :::: (1 1 • 2 
::;CF / T 1 ~: 3 7 . (1 
::;C F ./ T 10:::55. c: 
SCF ./T 1339 :::: .4 

~:; C F ..... T 66::: 5 • 13 

BA F: O F'F: E::;:::; I t·1 HG c:4. 1 
8ED PI! H1 11 20 .· .. ·FT 1. 1 



61578 TO 61678 

t·lA TEF.: I AL mm ELEt'lEtHAL BliLAtKE::; 
[: A L fH·iC E S litH T:::; HI OUT 

An·l. t·l I TF:OGEt'l 
fi ::; H 
O;:'::\'GEt·1 

!·jATEF: 

KEPOGEt'l 

::;CFt'l 
#./ t'1 I t·l 

SCFt'l 

# .····t'l I t·l 

ORGANIC CARBON #/ MIN 

TOTAL CARBON #/MIN 

ORG. NITROGEN #./MIN 
SULFUR #/ MIN 

' 6'34.94 
261 . :::c~ 
1 :::4. 7:3 

17.59 
6.25 SHALE 

11 • 35 COt'18 

57.6::: 

47. :33 

67.40 

6.62 

2.1 S 
.-, 1:, .-1 
.::. ..... ""t 

664.00 
261.82 
1:::4.73 
119.46 
65.27 
0.00 

13.31 
(1.3 i3 

12.33 
0.59 

53.96 
8.25 

34.85 
1 o. ~:a) 
~). ~)5 

45. 17 
7.67 

2'3.57 
7.91 
(1.02 

65.25 
22. :32 
2'3.57 
1:;:. :33 
f1.0 :::: 
7 '-'7 
I • .::. I 

f1.59 
4.00 
2.67 
0.01 
2 . ~]3 
:3. [1'? 
2.54 
0.23 
0.29 
0.01 

460.J2 

% REC. 

95.5 
100.0 
100.0 

TO H2O 
TO CO:~{C02 
GFIS 

75.6 
LIQ 
VAP 
SHALE 

93.6 
SHALE 
OIL 
GAS 
!,JATER 

95.4 
SHALE 
OIL 
GAS 
!·JATER 

96.8 
SHFfLE 
OIL 
Gm:; 
l·jATER 

109.7 
!::;HALE 
OIL 
GAS 
l·jft T EF.: 

9:::: • 1 
104.6 

::;HfiLE 
OIL 
GAS 
!·jATEF.: 

9:::.6 

2.497 #/ MI N C 1.261 #./MIN H 1. 981 C/ H COMB RATIO 
79 .96 VOL%FA 80.90WT.%FA 



:'; "; ~: ::; E ill -- ~,j 0 F~ K::; 
STARTING DATE 61578 TO 61678 

MA TERIAL AND ELEMENTAL BALANCES 
E: n L A t·j C E ::; UNITS IN · OUT 

F"Hl. t~ I TF.:O GEH 
fl ::;H 
0;:':: \' C; E t·j 

l'lf1TER 

1< E F~ 0 G E t·j 

SCFt'l 
#/t'l I H 

::;CFtol 

;t ..... t'l I t·l 

ORGANI C CARBOH #/ MIN 

TOTAL CARBON #/MIH 

ORG. HYDROGEH #/MIN 

ORG. HITROGEN #/ MIN 
SULFUR #/ MIN 

O'ALL WEIGHT #/ MIN 

694.'34 
261.:::2 
1 :::4 .. 7:;: 

16 .. 42 
6.25 SHALE 

1 O. 1 7 CO t'18 

57.6::: 

47. :~::~: 

67.40 

6. 6c~ 

2 .. 1::: 
2 . 94 

466 . 64 

694.94 
261. :32 
184.73 
107.09 
77.65 

O.flO 
13.8:3 

(1.39 
12.91 
0.59 

54.53 
8.25 

34.85 
11. :37 

O. ~)~ 
45.79 

7.67 
2'3.57 

rl C'') o. ,-'0".) 

O. ~32 
65.:::7 
22.32 
21;'.57 
13.96 

(L 03 
7 II 2~~1 
0.59 
4. (HZ1 
2.61 
[1. (11 
2. ~]4 
~:. t18 
2.54 
[1.2:3 
(1. :3 0 
0.01 

464.97 

% REC. 

HH3. (1 
100.0 
100.0 

TO H2O 
TO (:0:::':C02 
GAS 

84.6 
LIQ 
VAP 
SHALE 

94.5 
SHALE 
OIL 
GAS 
~'JATER 

96.8 
SHALE 
OIL 
GAS 
~'lATEF.: 

97.7 
SHALE 
OIL 
GAS 
~'lATEF.: 

10:3.::: 
::;HALE 
OIL 
GA::; 
~'JATEF.: 

'3:;: . 6 
1(15. (1 

SHALE 
OIL 
GA ::; 
l'lfiTER 

9 13.6 

2 . 913 #/ MIN C 1. 130 #/ MIN H 2.577 C/H COMB RATIO 
79 . 96 VOL~F A 80.90WT.%FA 



~:;TArn I t·lG DAlE 6157::: TO 
OPERATING TIME (HRS) 24 
OPERATING FACTOR 100.00 

DF"t T F"1 ::;;Ut'lt'1AR '"!' . 
-----.----~--

6167::: PAGE 1 OF 2 

% . 
----------------------------------------------------------------------

~mJ SHALE PROPERTIES 
--------------------

OIL FF"l ~'lT ;·~ 1 ~J. :::6 H2O FA Hr~ 0.91 
OIL FA GPT 2:::.40 

t'l I t·j CO2 ~Jr~ 1 !::. 55 ASH ~JT~: 66.00 

C F"l F.: 8 CIt j lH;·~ 16.99 HYDF.:OGEN lH=~ 1. 77 
t·] I TROGEt·j l'lT;·~ £1.55 SUlFUF: lH% 0.74 

F.:fH'J SHALE t'10 I STUF.:E ~'l T~; (UNGROUt·1D ) 0.66 

----------------------- -----------------------------------------------
PRODUCT OIL PROPERTIES 

GFA· .... ln' DEG API 21.1 ~,lATEF~ lH/; 0.3 
1",I "iS :3U!:;-1 :3(1 (1 • ~~1 ~;ED I t'lEtH t'll...' 100G 0. £1 
11,,1 I S SU::;-21£1 (1. (1 POUP DEG F 85.0 
C F"l F.: E: I) t·j l,lT\ :::4. ::: :~: H'l II F.: 0 GEt·j lH:·; 11. 47 
t·j I TPCGEt·j lH/~ 2.02 ::;UlFUP lH;~ 0.66 

--------------------------------------------------------------------
PUt j IIm,H-j (I I l PF:OPEF.:T IE!:; 

Gr:fl',/I T'"!, DEG AF' 121. (1 l·JATEF: 1.:3 

--------------------------------------------------------------------

C tiF: E: I) t·l 
t·j I TF:OGEtl 
C02 

?F.:OIlUCT WATEP PP(lF'ERTIES 

~H;·~ :::. ::':7 
~,J T ;·;5 . ::: 4 
~H ;·~ 5.51 

H 'l II F.: (I G E t·j 
::;UlFUr.:: 

lH:'~ 9.60 
~'JT~ .. ~ 3.25 



ST A R TI~G DA 'r~ 61578 TO 6167::: PAGE 2 OF 2 

~RODUCT GAS PROPERTIES (DRY) 
----------------------------H'-' VOL~~ 5. 'j4 C2H4 VOL% 0.75 .:: 

t'~2+F"IR ..... OL~·~ 61.5::: C2H6 V.OL~·~ 0.59 02 VCIL~: 0.00 C3'S VOU~ 8.61 CO VOL/~ ~:~.913 C4'8 VOL% (1. 5::: CH4 ' ... 'OL~'~ 2. ~:4 C5+ VOL% 0.53 CO2 ''.''OL~·~ 2~: . 1 .:' H" ....... VOL% (1 .., .-, '-' Co.:- • ,-,Co 
t'~H :3 VOU~ (1.65 

GF~O::;:; HEfH E:TU / SCF 145.56 

---~-----------------------------------------------------------------

RETORTED SHALE PROPERTIES 

OI L FA 
OIL FA 

-------------------------
lH~·= (1. ~)6 
GPT 0.16 

t'l I t·j C02 l'lT~·= 16.51 A::; H lH% 88.4::: 

l'l T ~.= 6.86 H\':DROGE t·j lH ~.= 0.20 
lH;'~ [1 . ~::~ SULFUF.: lH% fl. 7:3 

C Fi F<: E: 0 t·j 
t·j I TROGEt·j 

--------------------------------------------------------------------
TEMPERATURES DEG F 
------------------F,: n l,J ::; HAL E I tJ 

fi I F<: T D I t·j 
CFI:; E:D I t·j 
GFi::; TIl I t·J 
COOL I HG (,lATEP Hj 
F'PODUCT OIL OUT 
fH'IE: I EtH A I R 

74 
2.a~? 

23 6 
22::: 
1 ~11~ 
134 

7:;: 

RET :;HFJLE OU T 4'- -' ,_, " 
AIR t'lD HJ 167 
GA'::; t'lD Hj 227 
GA::; PF:OD OUT 251 
COOL I t'~G (,l ATE F: OUT 12£1 

OFF G H:::; 141 

--------------------------------------------------------------------
RATES AHD QUAHTITIES 
--------------- ---- -F;:m,J :::;HALE TPH 

RCT ::;HALE TF'H 

fir F.: TOP SCFt'l 
ti I P HID SCFt'l 
fiI F.: BTt'1 ::;CFt'j 
TOTIiL fi I P ::;CFI"j 

1 1 . 90 
'3. 76 

('20 . 7 
15'3.·0 

O. 0 
'::7'3. 7 

TH ROUGHPUT PHF2 483 . 3 
RET/RAW WT% 82 .£1 

~:;C:F."" T :36:;::;:.5 
SCF ..... T :::E11 .5 
:::CF / T 0.0 
::;CF./ T 44:3 5 . 0 

(GAS FLOW S SHOWN ON A WET BASIS) 
--------------------------------
t-IO I :::TUF.:E: I,/ OU; 19.41 (1 

SP GR 0.974 
GAS TOP SCFM 259.2 
Gn::; t'l I It ::;CFi"'i 24::::. 1 
G~S BTM SCFM 2148 . 3 
TUTAL GAS SCFM 2655.6 

GA::) ::;Ef'IL LO ::; ::; t~ OT I ··jCLUDED 
1.ln::; PF::ODU CT :::CFt-1 1 ~::~: ::: . e 

CI) OL I rIG I ' J ~n ~: f;: GPt'l 
f i l'm rr I F.: PEL 1-11.11 '1 ;.; 

94.0 
24.0 

u I L \' I E L [I ( H ;; F ':1 = ::: (1. ::: 

::; C F' ./ T 1 :;: (1 6 • 9 
:::cr- ..... r 1250 . '3 
::;CF./ T 1 O::: :~: O . 7 
::; C F ./ T 1 :;::::: ::: ::: • 4 

BAr:o F-'F: E:::::::: H~ HG 2.1-,0 
E: E Ii P 11 It j H 2 (1 ./ F T 1 • 1 



***SEMI - WORKS *** 
STARTING DATE 61878 TO 6197;:: 

t'HHEF: I Al At·m ElEt'lEtHAl 
E: fl L Ii [.j C E ::: UNIT::; H~ 

flTt'1. t~ I T F: 0 G E t·~ sen1 7:34.34 
fi:::H t~...- t'1 I t·j 257.04 
O::<\'GEt·~ SCFt'1 195.20 

WHEF.: #.··' t'l I H 2~:. 51 
1'-' .-,.-, 

~, . ..:..:. SHALE 
1(1. 1 ~, ..:> Cot'lB 

KEF:oeE~'l #...-t'1 I t·~ 62.67 

o F.: Gflt·j I C CARBOt·~ # ..... t'j I I··j 47. 11 

TOTflL C A F.:E: Ot·j ~L'tH t·j .-t:" .-, .-
0._' • . .:.tl 

OF: G. H\'DF.:OGEt·j *~ ..... t'1 I t·j 6.60 

OF:G. tl I T F.: 0 G E t·j # ."" t'1 I [1 1. ? 1 
SULFUF.: ~f..-' t'1 I tj c~. 22 

CP ALL ~' IE I CHT #,"" t'1 I t·j 471 . 1 ':, 
'-' 

BALAt'~CE::; 
OUT :% . REC. 

690.95 94. 1 
257.04 1013.0 
195.20 113£1.0 
1(16.65 TO H2O 
88.28 TO C02<C02 
0.27 GAS 

15.42 65.6 
0.40 LIC! 

12.71 '.lAP 
2.31 SHALE 

5 :3.2::: 85.0. 
8.04 :::HALE 

3:3.90 OIL 
11.28 GAS 
~:L 05 ~'IATEF.: 

45. fj3 95.6 
7.76 SHALE 

2:3.71 OIL 
:3.54 GAS 
[1.02 ~'JATE F.: 

63.29 96.8 
21.57 SHALE 
2:::.71 OIL 
1 .,,:. I-~ I:. 
~. :"'-' GAS 
0.(13 ',JATER 
6.82 10:3.3 
[1.2'3 :::HALE 
4.01 OIL 
2.51 eA::: 
0.01 ~'JATER 
':0 
~. 14 125. :3 
:~: • :::: l. 14':).2 
2.79 SHtiLE 
0.21 OIL 
0.2::: GA::: 
0.0;:: ~'JnTER 

456.22 96.::: 

:3. 175 #/ MIN C 1.126 #/MIN H 2.821 C/ H COMB RATIO 
::: 1 • 5 ;~ ',lOL :'~FA B2. 'L:: ~n . :"~FA 



~'; ;1; *" ::; E t·j I - ~.j 0 F: 1< ::; 
STAF.:T I t '~G illiTE: 61 :::7::: TO 6 19;,,'8 

• • 
t·tATE:F.: I AL At·m E L E t·j E t·~ T fi L BALANCES BALAt'KE :3 Ut~ IT:; IN OUT % REC. 

Ant. t·~ I TPOGEt··, SeHt 7:34. :~:4 734.34 100.0 ti ::;H #·····t·t I H '257. ~)4 257.04 100.0 (I ::-:: ',.' G E t·~ SCH1 195.20 195.20 100.0 
90.55 TO H2O 

104.37 TO CO&C02 
0.29 GAS !·HHEP #/ 1'1IH 21 • '~8 16.22 73.8 

13.38 SHALE 0.40 LIQ • 
8.6£1 C(lto1/:: 13.51 '.lAP 

2.31 SHALE ~.:: E F: 0 G E t·~ #/ 1'1 I H 62.67 54.02 86.2 
8.04 SHALE 

3":0.90 OIL 
12.02 GAS 
0.05 !·JATER OF: GAt~ I C CARE:ot·~ #/ t'1 I t·~ ~ 7. 11 45.84 97.3 
7.76 SHALE 

28.71 OIL 
9.36 GAS 
fL 02 !·JATER TOTfiL CAF:80t·~ # ,.' t'1 I t·~ .- E:" .-• • -

64. 1(1 98. 1 t. ,_' • . :J t. 

21.57 SHALE 
2:3. 71 OIL 
13.79 GAS 

O. !J3 !,JATER OF.:G. H' .... DF.:OGEt·~ # ..... t'1 I t·~ 6.60 6.74 102. £1 
(1.29 SHALE 
4.01 OIL 
2.4 :3 GA::; 
0.01 !·JATEP (lPG. t·41 TFWGH~ H./ t'1 I t·~ 1. 71 2. 16 126.0 :::;ULFUP tF"" t'1 I t·l .-. .-, .-. 
3 . ~:2 150.0 .;:,.c..::: 

2.79 ::;HALE 
0.21 OIL 
0.;:::0 GA::; 
0.02 !.j AT EF.: O ~ ALL l·j E I GHT #.···· t'1 I t·l 47 1. 1 .:' 462 . 55 ':'0 -:' '-' 

J '-I • .:... 

::::. ? 1 :~: #./ t·1 I t·j ,-. 0 . 956 # ..... t·1 I t·4 H :.::. ::::::5 C ..... H COt'1E: RATIO -' 
E:l.52 I",IOL~~FA :::2. '12lH • ~':FA 



DATA S U t'l t'l A r.:: \' 
---- ..... ----~--

STtirn I ttG DATE 61 :::7::: TO 6197::: 
OPEF.:AT I t'IG T I t'lE (HF~~::;:;' 24 
OPERATING FACTOR 100.00 % 

PAGE 1 OF 2 

------------------------------------------- --------------------------
~: mj SHALE PROPEr:::T I ES 
--------------------

OIL Ffi lH~'; 1~). 5::: H2O FA lH/~ 0.56 
OIL FA GPT 27.70 

t'l I t·t CO2 l'J T ~.~ 17.21 ASH lH/; 66 . 11 

CAPBOt,~ lH~~ 16.:::1 HVDROGEt·4 lH/; 1. 76 
t·t I TROGEt·t l,JT/; ~). 44 :3 UlFUR lH% l).57 

RmJ ::; HAl E t'lO I :::;TUF~E ~'J T ~.~ ( l,;,It·4GROUt·m ) 2.80 
_H ______________ ____ ______ ___ _____ __ __ _ ______ ____ _ ____ _______________ _ 

G F.: A "/ I T'-( 
I_l I!:, 
1" ,1 I ~:; 

C fi F.: c: (I t·4 
t·j I TF.:OGEt4 

DEG API 
:;U:3-1 ::::0 
SU::;-210 

l'JT ~': 
l,lT/: 

PRODUCT OIL PROPERTIES 

21 . :3 ~'lATE R l'JT~'; 0 .4 
0.0 :::;ED I t'lE t'4T t'll/ 1 (H)G (1. (1 

0 .0 POUF~ DEG F B5.0 
:::4.6::: HVDR OGE t·4 l,jT~'~ 11.:3 c~ 

2. :~:4 SUlFU F: l,j T ~.: 0.62 

--------------------------------------------------------------------
r::tlt'4 DO~'Hl 0 I l PF.:OPEF~ T IE ::; 

C F.: R 1",1 I TY DEG fH-' I 21 . :::: ~'JATEF: 1.4 

--------------------------------------------------------------------
~RODUCT WATE R PF: OPERTIES 

C fi F.: E: U t·j l'lr~ 6 . 67 H\ 'DRO GE t·j l'lT~'~ q C'~ 
.. ' • ,_I f 

t·j I Tf~:OGEt·j l,lT;': :1. 76 :3UlFUI;: ~'lT;'~ 4. 7';" 
CO,:: l'lT;'; 7 • . ~:::: 



SY ARTING DATE 6 18 78 TO 61978 

OR O DU CT GA S PROPERTIES (DRY) 

W:O '\"OL~; t:' t:" .-. C2H4 VOL:~ 0.6'3 ~ ,_I. ,_I •• ) 

t'~ 2 +fH~: VOL~'; 6:::: • ::: ::! C2H6 VJL% 0.64 
02 II/Cll. ~~ 0.02 C3'S VOU; 0.62 
CO VOL~'~ 2.64 C4'3 VOL/-; (1.53 
CH 4 "lCIL~: .-., d e::" ,: . . '-' C5+ VOL% (1.52 
CO c: ',,·' O L/~ .:' .:-.:....:.... 17 W:OO:-_ ,. 'i VOL~~ 0.31 

t'~H3 VOL:'~ fl.49 

GRO ::;f: HEAT ~: TU/SCF 141. :~: 2 

RETO RTED SHALE PROPERTIES 

OIL FA 
OIL FA 

t'II t·~ C0 2 

CAF.:B ot~ 
t·~ I T F.: 0 G E t·~ 

lH ~'~ a. (11 
GPT 13 .0:3 

l,J T ~.; 15.7 ::: 

l,J T ~.~ 6 . 7:2 
l,J T~'; ~1 . :35 

ASH l,J T :.~ 80.0:3 

H'I'DF.: OGEt·l ln ~~ o. 17 
SULFU F: l,J T ~; £1.87 

TEMPEF.:A TURES DE G F 

F.:Ftf·J ::;HFtL E I t··1 
ALP TIl H l 
Gft::; E: D I t·j 
I..:oH::; TIt I t·j 
COOL I t·lG !,JftTEF.: I t·l 
PF.:ODUCT 0 I L OUT 
At'lE: l ENT fi! R 

.., .-, 
" .::. 

19::: 
257 
2 '~:l~1 

1 ,) :::: 
13:::: 

.- ,-, 
':.':. 

F.:ET ::;HALE OUT 5 (1::: 
AI R t'lD H j 167 
GA ::; t'lD H~ 2 29 
GA::; PF.:OIl OUT .-,t:'.-. 

C,. ,_I "':, 

COOL I t·lG l,JATEF.: OUT 114 

OFF Gfi::; 141 

k:ATE::; AtHt G! um~ r I T I E:3 

Pftl,J ::;HfILE 
F:E T ::; HAL.E 

A I F.: TOF' 
fi! F.: tH D 
A I F.: BHl 
TOTAL ft I F: 

TF'H 
TF'H 

11 . 66 

::;CFt-l 71 :::.4 
::; C Ft-l 1 6 1 • 2 
::;CFt'l 50 . 0 
::;CFt-1329.5 

THROUGHPUT PHF2 473 . 7 
RET/RAW WT% 82.6 

!:;CF ./ T ~:6'35. 4 
SCF ..... T 829 . f1 
::;CF ..... T 257 . 2 
SCF/T 4781 . 6 

(GAS FL OWS SHOWN ON ~ WET BASIS) 

MO I STURE VOL% 19 . 710 
SP GR 0.971 
GAS TOP SCFM 259.0 
Gfi::; t'l I It !:;CFI'l 247.9 
Gf'!::; E:HI ::;CFt-l 2112. 1 
TOTfiL GAS SCFM 2519 . 0 

err::; ::;EAL LO ::; ::; t·WT I 'KLU DED 
GAS PRODUCT SCFM 1357.9 

COOL I t·IG l,jliTr::r.:: GF't'1 
nME: RIR PEL HUM % 

94.0 
19.0 

0.1 I. '/ I ELIt L'lT ~'; Ff'i= :::;:::. :~: 
OIL YIELD VCt L % FA = 81.5 

:::;CF"'T 1:3::::2.2 
:::;CF ..... T 1 c:'?5 . 1 
::;CF ..... T 1 C1:::f'::'~. ::: 
::;CF / T 1::::4'?2 . 0 

!:; C F,/ T 69:::·t . 9 

E:A F: O PI?E::; ::; H l HG 24 . 1 
E:ED PD ltJ H2Ct ... ··FT 1 . 0 

PAGE 2 OF 2 



***SEM I - WORKS *** 
STAIn I 1(; Dr/T E 619(, ::; 

BAlAtK:ES NIlTEF.: I Al AtHt ElEt'lEtHAl E:ALAtjCE:3 
Uh IT::; Hj OUT 

AnI. NITF.:OGEt-j 
ASH 
o:,-:;'y'GEt·j 

::;CFr-l 
# ..... t,! I t·j 
Scn! 

254. (14 
194.27 

691. 02 
254.04 
194.27 
17t1 . 03 

~~ REC. 

94.6 
100.0 
100'.0 

TO H2O 
23.43 TO CO:S:C02 

l·Jt~ TE R 

f::: E f~:OGE t·j #/ N I t·4 

ORGANIC CARBON #/ NIN 

TOTAL CA RB ON #/ MIN 

OR G. HYD F.:OGE N #/ MIN 

ORG. NI TROG EN #/ MIN 
SULFUR #/MIN 

O' ALL WEI GH T U/NI N 

28.46 
12. :;:1 ::;HAlE 
1 6. 1 5 C (!to1B 

5:::.49 

45. ~]5 

65. :~: 6 

1. 79 .-, .-,,-, 
• .: • • a:.-. a:." .. 

470 . 12 

0.80 GAS 
14.27 
(1.47 LIQ 

11.92 VAF' 
1. 88 SHALE 

C" '-, __ I .j. 13 
7.58 SHALE 

35.74 OIL 
9.75 GAS 
0.06 l·JATER 

4::::.85 
7.22 ::;HALE 

~a]. 22 OIL 
6. :38 GA:3 
(1.02 l·JATER 

64.1::: 
2[1.6:::: SHALE 
:3~1. 22 OIL 
1 .:. ',: .. :. 

'_' . ~I.J GA::; 
0.04 l·mTEF.: 
? .45 I 

(1. :36 SHALE 
3. 9 ::~ OIL 
r, 
":'. 16 GA::; 
0.01 l'JATER 
1. :::4 
::::. :~: 6 

2.76 SHALE 
0.2::: OIL 
0.27 GA ::; 
0.05 l·JATEF~: 

45 1. ::::4 

1 .091 ft ..... I"! I t·j C 1 • 7-' 95 # ..... t·! I t·j ! I (1 . 60::: C ..... H COt'!E: PAT I 0 
89 . 34 VOl%FA 90.62 Wl·. %FA 

50.2 

90. E: 

97.3 

c:,,: . -;:, 
~ '-' . ~ 

11~:. 7 

10~:. [1 
104. ~: 

96. 0 

r 



b1978 TO 62078 
• , 

E: nL tlt·~ CE :::; NATEF~ I flL AHD ELEt-IEtHAL BALAHCES 
I.HH T:::; It~ OUT 

flH1. tH T F.:OGEt~ SCFN 
ASH #/ NIH 
OXYG EN SCFN ;:'54.04 

194.27 

730.82 
254. t14 
194.27 
154.54 

% REC. 

100.0 
100.0 
100.0 

TO H2O 
38.87 TO ::I) :~.: C02 

WATER #/ MIN 

f::: E F.: 0 G E t·~ #/ t'l I t·~ 

I 

ORG AHI C CARBON #/ MIN 

TOTA L CflR BON #/MI N 

ORG . HYDRO GEN #/MIN 

ORG . HI TROGEN #/ MI N 
SULFUR #/ MIN 

O' ALL WEIGHT #/MI N 

26 •. 99 
12.31 SHALE 
14.6:3 Cat'18 

58.49 

45.05 

65. :~: 6 

1. 79 
.-, .-, .-, 
':" . .::..:: 

470.12 

ft.85 GAS 
14.96 
0.47 lIC! 

12.61 VAP 
1.88 SHALE 

53.82 
7.58 SHALE 

35.74 all 
10.45 GAS 

f1.136 WATER 
44.61 

7 ?? .~ .... SHALE 
3~3. 22 OIL 

7. 14 GAS 
13. ~j2 l,JATEF.: 

64.94 
20.63 SHALE 
~a]. 22 all 
14.~~15 GA:::; 
£1.04 l,JATEF.: 
7. :~:6 
(1. :::6 SHALE 
:;:.92 OIL 
3.0::: GA :::; 
0.01 l'JfH Ef~ 
1. :::5 .-, .-,,-, 

..:J • • :.. () 

2.76 SHriL E 
0.2::: OIL 
0. 29 GA :::; 
0.05 l,JAT E F.: 

457 . 1 '::. '-' 

1. 604 t / MIN C 1.631 #/MIN H 0.983 C/ H COMB RATIO 
89 . 34 VOL%FA gO.62WT . %FA 

55.4 

92.0 

99.0 

99.4 

112.4 

113 3 .6 
104.8 

9 7 .2 



.. 

SHiPT I t~G DATE 6197::: TO 
OPEPFIT I UG T !tolE (HRS:" 2-1 
OPERATING FACTOR 100.00 ' .' 

DATA ~:;UNNAr< ',.. 
- -_ .. - -. - - - _ .. ,. --

PAGE 1 OF '2 
.... 

- --- -- - - - --'.- --- --- - - --- - - - - - - ------ - - - - - - - - - - - -- - -- - -. - -- -- - - - - - - - - - - - - ---- - ---
;:;:~ A!'l SHALE prWPEF~T I ES - ------------ - ---- -OIL FA I'JT~·~ 10. 16 H2O FA IH~~ 0.2';' OIL FA GPT 26.60 

folIH CO2 I,J T ~.~ 19. 19 ASH Hr; 65.45 
CfiRE:OI'~ I'JT~·~ 16.:::4 H' .... DROGEt·l HT~'; 1. 72 tH T'" :JGEt'j lH~~ 0.46 SU! FUR IH~~ 0.83 
F.: fi I,) SHALE t'lO I f;T UF.:E !H~'~ (Ut·lGROUtlD ::. 2.80 

---------------------------------------------------------------------

GPt'i',,.. 1,.\, 
',11' I::; 
'
1
/ I!:; 
C fi F.: E: 0 t,~ 
t·~ I Tr.;:OGEt·~ 

DEG fiPI 
SU~:;-l :30 
8US-210 

I'J T ~,~ 

I'JT~'~ 

PRODUC T OIL PROPERTIES 
----------------------
2(1. E: 1,lATER IH~'~ ~~1. :;; 13.0 SEDlt'lErH j'll." leGG ().O 0.0 POUR DEG F :::5. (1 :34.57 H\'DROGEt'l I'JT% 10.96 1 .94 ::;ULFUR IH;~ (1.79 

--------------------------------------------------------------------
~UN DOWH OIL PRO PERT IES 

GF:FI',,.. IT",' -----------------------
DEG API 20 .::: !,! H T E F: 1 ? . , 

--------------------------------------------------------------------

CAF:E:Ot·j 
t·j I Tf~:OGE H 
C02 

?RODUCT HATER PROPERTIES 
------------------------

IH~'~ ::.14 
IH~'~ 5.44 
!n ~,~ :: . 0 :::: 

H\'DF.: OGEt,~ 
~:;ULFU P 

IH~'~ 9.45 
!H~~ 9.99 



STARTING DAT E 61 978 

H2 ' ... 'OL% 
H2+AF: \,'OL~"; 

O i~ \ll]L~~ 

CO '·."CIL/~ 
CH4 VOL~'~ 
CO 2 \"OL:·~ 

G F.: (I ::: ::: HEAT 

TO 620?:3 • • 
?RODUCT GAS PROPERTIE S ( DRY) 
---------------------- ------

5. 45 C2H4 VOL~'~ 
62. :::7 C2H6 t·l(IL~·: 

O. (17 C:3'8 VOL% 
2 . 4'-' . ~ (:4'8 l·ll)L~·: 

2 . :;:~: C5+ VOL~~ 
2:::: • 1'-' Co H'-"-' .:,: .:) ',,"I)L~': 

t·m:3 "lOL~..: 

3TU /::;CF 1 :38. (14 

PAGE 2 OF 2 

0.65 
0.57 
(1.55 
(1.57 
0.55 
0.2':;' 
0.50 

--------------------------------------------------------------------
~ETOR TED SHALE PROPERTIES 

OIL FA 
OIL FA 

1'1 I N C0 2 

C A F.: E: 0 t·~ 
t·i I TPOGE H 

~'ln~ 21 . 01 
GPT fl.02 

l'lT~': 15 .68 

~,jT ~ : c c:- r. "-'. --": ' 
" ~,j T :.: cl . 2'3 

A:3H ~'lT~': 81.~j1 

H \ ' D F: 0 G E t·~ ~H :': O. 1 0:' 'J 

SULFU r.:: ~'lT ;': o. :::8 

--------------------------------------------------------------------
TEM PE RATURE S DEG F 

Rfl l·j :::HALE I t·~ 
fUF.: TIl Hi 
GA::; E:D I t·i 
l,t;::: TD I t·j 
COOL r NG l'l ATER Iti 
PF.:ODUC T 0 I L OUT 

J FH'IBI EtH FHF: 

74 
1 =t .: ' 
- . ' I_ I 

25t; 
2 2::: 
1 ~16 
LH 

70 

F:ET :::HflL E OUT 5~) 1 
A I F.: 1'1D H~ 166 
GA::; t'1D Hi 22 7 
GAS F'ROIt OUT 25 1 
CO OL I t·iG t,jflTE F.: OU T 11 f. 

OFF G~I ::: 1·:·Q -' .. ' 

--------------------------------------------------------------------
RATES AND QUANT ITI ES 

RAt,j :::HAl_E 
RE T :::HFILE 

fl I f,: TOF' 
Ii I F.: t'1I D 
FI I F.: E: T t'1 
TOTFIL A I R 

TPH 
TPH 

11 . 64 
9 . 4 1 

::: C H1 7 1 5 . 1 
:::CH1 160 . 6 
:=:CF t'1 49.5 
:::CH1 925. 1 

THROUGHPUT PHF2 472 . 9 
RET / RAW WT% 80 . 8 

SCF./T :36 :::4 . 5 
:::CF .. ···T ::: 27 . :3 
SCF .... ·T 2 54 . ::: 
::;CF .····T 4 766 . 7 

(G AS FLOWS SHOWN ON ~ WET BASIS) 

1'iC1 I ::::TI_WE "/OU~ 1:3. 590 . 
SP GR 0.982 
GAS TOP SCFM 258.8 
Gfl ::: t'l I It SCFI'1 247. 7 
GAS 8TM SCFM 2109.5 
l OTAL GAS SCrM 2516.1 

GA::: :::EfIL l_O:::::: t·IOT I f·jCLU DED 
GCl ::: PF:OIIU CT ::;CFt'1 1 :;:50. 1 

COOLIN G WATER GPM 
f1t'1E:: FI I F: F.: E L H U I'i ~.~ 

9 '1. >:1 
1 ::: . >:1 

OIL YIELD WT% F~ = 90 . 5 
0 1 n ',.Inl ~ .. ~ F f = ::: ::. :-: 

~~--~~~~~~ 

SCF./T 13:;: :::: . 7 
SCF ... ·· T 12?6 . 6 
::;CF / T 11:.1:::69 . 6 
::; C F ./ T 1 :::: 4 79 . '3 

BfIF:O PF:E::: ::; I tl HG 24 . (1 

BED PD IN H20/ FT 1 . 0 



.,:. * *S1::11 I - ~'IOr.~IC:; .;0:. ** 
STARTING nnTE 62078 TO 62178 

t'lA rEF:~ I AL Atm ELEt'1EtHAL BALAt~CE::; 
BALfil···ICE ::; litH T::; H~ OUT 

AH1. t·1IHWGEH 
ASH 
(I ;:':: \' G E t·l 

f:::EF.~OGEH 

::;CFt-t 
#/t'l I H 

seFt-1 

ORG ANI C CARBON #/ MIN 

TOTAL CARBOH #/MIN 

ORG. HYDROGEN 6/MIN 

ORG. NIT ROGEH #/ MIN 
SU LFU R #/ t-tIN 

O'AlL WEIG HT #/ MIH 

7:35.79 
256.6[1 
1'35.59 

2(1.69 
4. :::8 SHALE 

1 5 • 8 1 CO t'm 

6 :~:1I '37 

4B.:::::: 

67.78 

6. '314 

2 . 12 
..-, .-,...., . .: .. .,,:, .. 

466 . 03 

72'3.95 
256.6(1 
195.59 
166.46 

2'3. 13 
O. (a] 

13.07 
0.36 

11- 18 
1.53 

54.31 
8. :;:0 

36 II (15 
9.'30 
~J. 06 

45.06 
? .-.-, , • I:. ( 

:3(1.67 
6.50 
O. (12 

6:::. ';'7 
20. 1 ~ . . ;. 
:~:t1. 67 
1~: . 14 
0.0 :::: 
(i • ~513 

0. 42 
4. ~] 1 
.:. 
*-' • 14 
0.01 
1."12 
J.40 
':' 7Q 
,-. I .. ' 

0. 27 
(i. :::: 1 
(,.0 :;: 

453.0::: 

TO H2O 
TO CO!~: C02 
GAS 

LIP 
"lAP 
SHALE 

SHALE 
OIL 
GAS 
~'JATEF~ 

SHALE 
OIL 
GA::; 
~,JATEF.~ 

~;HALE 

OIL 
Gf-I::: 
~'J AT E F.~ 

SHALE 
OIL 
GA ::: 
~,Jfl T E F.~ 

::;: Ht'1LE 
OIL 
Gfl ::: 
L·JATEF~ 

1.322 #/ MIN C 1.757 ~~' MIH H 0.753 C/H COMB RATIO 
81.92 VOL%FA 83 .16W T. %FA 

% REC. 

99.2 
100.0 
100.0 

63.2 

84.9 

'32.2 

94.4 

10'3. :::: 

::: 1 • ~: 
1(10. '3 

1:'7 .::' 
.. ' I • '-



~I; .;t; .;.; ::: Et'l I -lolClF.: f::: ::: 
::: liirn I t~C; DftTE 6 ~::~]7::: TO 62178 

• • 
t'lf! rEF: I AL AtHt ELEt'lEt-n AL BALAHCES 

BflLll t·I CE::: Ut·~ IT::: H~ OUT % REC. 

fiHl. t·1 I TF.:OGEH SCFt'l 735.79 735.79 lee.e 
A:::H H/r'l I H 256.60 256.60 1013.0 
O::::\'GEt·~ SCFt'l 195.59 195.59 1013.0 

164.31 TO H2O 
31.28 TO C03-CO.2 

(1. ~)0 GAS 
l'lfiT Ef? # / tH t·~ 2~j • . .:l'3 13. 16 64.2 

4. :3::: SHALE 0.36 LIQ 
15.61 cot'1E: 11.27 VAP 

1.5:3 SHALE 
KEROGEt·~ #,/ t'l I t·~ 6 ~;:. '37 54.40 85.0 

8.30 SHALE 
36.05 OIL 

9.99 GAS 
0.06 l,JATER 

OF~ Gfit·~ I C CARDOt·j tt ... ' t'l I t·j 4 t::' ':11:' 1_' • 1_1,_, 45.16 92.4 
7.87 SHALE 

30.67 OIL 
6.61 GA::: 
0.02 l,JATEF.: 

TOTA L CA RB Ot·j #.···· t'l I tj 67.7::: 64. (18 94.5 
2fJ. 1 .') .J SHALE 
3'7<.67 OIL 
13.25 G:i:::: 

(1. (13 I~ATEr.:: 
o r.:: G. H\ 'D F.:OG Et·j ~~/ t'l I I" ~ 6. 94 7 . 5::~ 109.2 

(3 ..i. -::' , ,~ SHALE 
4.01 OIL 
""', .:>. 1 .-, .:- Gfi ::: 
0.01 l,lATER 

CI[:::G. I" ~ I TF.:OGE t~ t~ ..... t'l I t·~ .:- 1 .-, 1 7 ',) :::1.4 .... .: • I ... 

:::ULFUF.: #/ t'lI t·j .-, .-, -=, .:.-. ~I" ::::. 40 HH.O 
2.79 SHtiLE 
t:"i .-.-, 
.:,.. _ Co,' OIL J 
(1. ~:2 GFI::: 
0.03 l,lATEF:: 

O'AL L l'lE I CHT # ..... t,l I t·j 466 . 0:::: 45:3. '3 ~;; '3 7 .4 

1. 394 #/MIN C 1 . 734 #/M IN H 0.804 C/ H COM B RATIO 
:::1 . 92 VO L%FA 83 . 16WT.%FA 

,/ 



DRTA sUht'!fiP\' 
-------- -'-- _ .. 

~::;T Arn I t~G DriTE 620-;:'::: TO 62178 PAGE 1 OF 2 
OPERATING TIME (HRS) 24 
OPERA TING FACTOR 100.GO % 
-----------------------------------------------------------------------

.;,:ml SHALE PF~OPEF:T I E~:; 
-------------- ---- ~ -

OIL FA ~,jT;·~ 11 . ~)6 H2O FA IH~~ 0.54 
OI L FA GF'T 29. (H) 

tl I t·j CO2 IH/~ 17.68 ASH loJT;'~ 65.46 

CtiRE:Ot·~ 1,1 T /~ 1? -:: .. :. I • t- .. H'i' DF.: CJGEt·~ l'ln~ 1.8:3 
t·~ I TROGEt·j IH/~ 0.54 SULFUF.: IH~'; 0.86 

RAW SHALE MOISTURE WT% (UNGROUND) 0.70 
____ ______ ___ _________________ J _____________________________________ _ 

GF.:A ',/ I T'l 
\/ 1:3 
I'l I S 
CfiF.:E:Ot·l 
t·j I Tf~:OGEt'l 

DEG API 
::;U:3-1 ::::~) 

SU::;-C~ 1 (1 

IH;'~ 
l,jT~~ 

~RODUCT OIL PROPERTIES 

20.9 ~,jATE F.: ~,jT/; 0.5 
0.0 ~:;ED I t'lENT t'll / 1 (10G 0.0 
O. E1 POUF.: DEG F 85.0 

85 . (16 H'lD F.:OG Et·j IH% 11. 11 
2. t15 SULFUR I.JT~; (1. 75 

--------------------------------------------------------------------
:;,: Utl DOHH 0 I L PF:OF'EF.:T IE::; 

GF.:f'i\) I T'l DEG API 20.9 ~,jATE F.: 1. :3 

---------------- ------------ ----------------------------------------

CAF:E:Ot·l 
t··II TF.:OGE t·1 
C02 

~'I T;'; 
~'IT;; 
1,IT ~,; 

~RODUCT HATER PROPERTIES 

':".26 
::. 1 ::: 

H\'DF::OGEN 
::;ULFU F.: 

1,IT ;.~ 
IH;·; 

5. :::2 
'3. ~) I 



STARTING DATE 62078 TO 62178 PAGE 2 OF 2 

PRODUCT GAS PROPERTIES (DRY) 
----------------------------

H'-' VOL~'~ 
c:' -:,,-, C2H4 'v'OL% 0.68 

t:.. ._1. I' .;,. 

t·12 + ;iF: "/OL~'-;; 6:3.51 C2H6 VOL~'~ 0.6:3 
02 1 ••• IOL~·~ 0. (H) C3'8 l'lOL~ .. : (1. 6~3 

CO . '·."C'L~': 2.64 C4'8 VCIL~ .. ~ (1.4:3 

CH4 VOL~': 'J t: .-. C5+ "ll)L~'~ (1.41 i.- • __ I'::' 

CO2 \"OL~"'; 22.01 H·-,r. VOL% 0.32 C .. :J 

t·1H:3 \IOU: l'L 51 

GF:O :::::: HEAT 3TU/SCF 131. :::~l 

--------_._ ---------------------------- .-----------------------------

OIL FA 
OIL FA 

CAr:: E: (I t··1 
I·j I TF.:OGEI·1 

~ETORTED SHALE PROPERTIES 
-------------------------

lH~': (1.01 
GF'T 0.02 

l'lT~': 14.3~ A:::H l'l T ~,: 

l·lT ~.: 6 • .:.l :3 H'·j'DPOGEI·1 l,lT% 
l·J T ~.: £1. 2:~: :::ULFUF.: l,lT}; 

81.95 

o. 19 
0.89 

--------------------------------------------------------------------
TEMPERATURES DEG F 
------------------

F.: ti l·.1 ::: H Ii L. E I t·1 
FH r.:: TIl Hl 
G A::: E: II I t·1 
I.lH::; TIi I t·l 
COOL I t·1G l·lATEr~: III 
PPODU CT OIL OUT 
Al'm I EIH A I F.: 

72 
19::: 
257 
22 1:'~ 

E17 
1 .-..• 

·:'·"'t 

6::: 

F.:ET ~::HRLE OUT 49'9 
fiI F.: t'ID H1 16::: 
em:: t'1D 11'·1 

.: •. ;. q 
'- '- .. ' 

GR::; PEon OUT 2 5:::: 
COOLIHG l·JRTER OUT 1 17 

OFF GR::; 141 

----------------------------------------------- ---------------------
~ATES RH D QUAHTITIES 
--------------------

F.: ri l·l ::;HALE TF'H 1 ! . 76 TH F.:OUGH F'UT PHF2 47 ';:-' • 6 

F.:E T :::HFtL.F TPH 9. ::::'3 F.: E T ..... F.: R l·J ln ~·: 71~. 9 

fH F.: TO P ::: c: F t'l 71::; . . :. ::;CF / T ~:664 It 7 
'-' 

fil F.: t'l I It :::CFt'1 16:3. 7 ~::CF.""T ::: ::: 5 . 0 

AlP E: T t'l :::CFt'l 4'~ 4 :::CF ..... T 252 . . -. o· • '-' 

TOTf'i L A I I~: SCFt'l 9:::: 1 . 4 :::CF ..... T 4751 . '3 

--------------------------------
MO I STU RE VOL% 17.000 
SP GR 0.976 
Gfi::; leW ::;CFt'l 254. 7 
GAS MI D SCFM 247.8 
GAS 8TM SC FM 2a93.0 
TOTAL. GAS SCF M 2595 . 5 

GA S SEnL LO SS HOT I~ CLUDEII 
Gei::: PF:OIlUCT ::::C FI'I 1'::::::4. 7 

COOL I 1·1G l·I ATEF: GPt'l 
fHiE: nIF: PEL IWI'l % 

9·1-.0 
20.0 

.,-~--...--=.....;;..= 

YIE LD WT% FA= 83.1 
YI ELD VO L % FA = S1.? 

:::CF ..... T 1299 .6 
::;:CF/ T L::6 4.1 
~:;CF/T 1~367 :::.::: 
::;CF .·'·T 13242 .4 

::: C F ./ T '? (1 6 4- • ::: 

BARO PRESS IN HG 24 .1 
BED PI: III H2(1 "'TT 1 • 1 



*.;.;*::;F.t'l I -- t,IOF.:K ::; *** 
STfifH I tlG DATE 6217::: TO 6227:3 

1'1 A TEF.: I tiL mm ELEI'l EtHAL. BALAtlCE::; 
8ALAt·1CE::; Ut·j I T:::: H~ OUT % REC. 

fITI'l. t·j I TkOGEtj SCFI'l 735. :~:4 69:3. 14 94.3 
fi::: H # ..... 1'1 I t·j 261. :34 261. :~:4 100.0 
O::-=: · .... GEt·j ::;CFI'l 195.47 195.4? 1 ~)0. 0 

175.09 TO H2O 
20. 11 TO Cm-:e02 

0.2? GAS 
t,jFl T E F: # .· .. ·t·j I t·~ 27.76 15.26 55.0 

11. 1 ,:. 
'-' :3HALE 0.60 LIQ 

16.6:;: COt'1E: 13. 10 I",IAP 
1. 56 SHALE 

f< E F: CtGEt·~ #.···· t·l I t·j 66.09 61- 14 92.5 
8.45 SHALE 

42.4:3 OIL 
10 • 1 ... · . :.. GAS 

(1.0::: t·1ATER 
Of~:GFit·j I C C Fl F.: E: 0 t·j #/ 1'1 I H 5~j. 49 50.62 100.3 

:::.02 SHALE 
~:6. ~]7 OIL 

6.50 GAS 
(1.0:3 t'lATEF~ 

-IOTF1L CflF.:E:Ot·j #./1'1 I t·j 6:::.74 6:::. ::::3 '00.2 
20.51 ::;HALE 
~:6. (17 OIL 
1 .-. .-,-, 

c. • C. I' GA::; 
0.04 t'lATEF~ 

OPG . H\'D F:: OGEt·j tf/I'l I t·j 6.2? :::.62 1 ~:7. 5 
0.4 :;: ::; HfiLE 
4 .:,.:' 

• 1_'':- OIL 
-:. .:. e.-...,. ,_1._' GA:::; 
0.01 t'HHEF~ 

OF.:G. t·j I T~:: OC;Et·j #.· .. ·1·1 I t·j 2. (15 1. 47 71. ::: 
::;ULFUP tf ..... 1'1 I t·j :3 .34 .-. c.- &:,-

':". ,_' ,J 106.5 
2.:::4 ::;HALE 
e. :::: 2 OIL 
(1. :::c~ GF1::; 
(1.07 t,1 fiTEF.: 

u ~ fILL t,l E I GHT *~ / t'l I t·J 476.?1 461.01 '36.7 

(I. 99::: ~* ""'1'1 I H C 1. :::4::: ff/' I'I I tJ H (1.540 C/H CCti'lE: PfiT I I) 
90 .67 VCtL~FA 91.10WT.%FA 



:1; ~;*::;E I'1I -· ~'W~:f<:3 FOF~CED A H1. t·12 BALRtlCE *.;.:. * 
STARTING DATE 62178 TO 62278 

l'iATEP I AL A t·1 II ELH1EtHftL B A L A t·1 C E S 
BnLfit·ICE :::; LIt·! I TS HI OUT % REC. 

AlI'1. HI TF.:OGEt·j SCFt'1 735. :~:4 735.34 100.0 
fI::;H #/1'1 I tl 261.34 261. :34 10£1.0 
0::·:: 'r' GEt! SCFI'1 195.47 195.47 100.0 

160. :::5 TO H2O 
:;:4. :33 TO C08.:C02 

(1. 2., CftS 
~'J Ii T E F: #.···· 1,1 I t! 26 • .4(1 16.(16 60.8 

1i. 1 ':' '-' SHALE 0.60 L I G! 
15.28 (:Ot'18 1~:. '3C~ 1 •• ,tAP 

1. 56 SHALE 
I<EPOGEt·! # / I'1I tl 66.09 61.84 93.6 

8.45 SHALE 
42.48 OIL 
10. :3 :3 GA::; 

t1. fJ8 ~'JATEF: 
OF.:GAH I C CA F: BOt·! # "" 1'1 It·! 5£1.49 51. :36 101.7 

8.02 SHliLE 
36.07 OIL 

7.25 GAS 
0.~~13 ~·JATEP 

TOTAL CAF.:80t·1 # / 1'1 It·] 6:::. 74 6 13.6:3 1(11.3 
2~). 51 :::;H ALE 
36. (17 OIL 
1::::. 01 GA:::; 
0.~~14 ~'HiTEF.: 

ORG , H 'y' n F: I] G E t·j tr. .... ·I'l It·] 6.27 E:.56 136.6 
0.4:3 SHALE 
4.:::2 OIL 
3.2 '3 Gns 
0.01 ~'Jn ·rEF.: 

OPG . t·] I TR OCEt·j t~ ..... 1'1 It·] 2. ~]5 1.4::: -:7 -:' .-
(.:-.c.. 

::; ULFU F: # / 1'1 I t·l :::: . ]4 .. :. C'? 
._' • ,_'I 107. I 
2. :::4 SHALE 
.. a. ::::2 OIL 
O. ::::4 GA:::; 
O. ~~17 ~'lATEF.: 

o'nLL ~'lE I GHT *~ ..... 1'1 I t 1 4?6. 71 467. ~3 :~: 13:::. [1 

1 .476 #/MIN C 1.698 ~ / M IN H 0.869 C/H COMB RATIO 
90.67 VI] L~FA 91.!OW T .%FA 



::::Tf1 :-;::TIt lG DATE 6e:17::: TO 6227::: PAGE 1 OF 2 
OPEPrir Itj l'; T !tIE (Hr:;;:S:;' 24 
OF-EPAT !tlC; FACTOF:: 95. ':::::: ~~ 

-----------------------------------------------------------------------
RAL,J :::HfiLE PF:OPEfn IE::: 
- - - - - -.. - - - - - -- - - - _. - - --

OIL Fli ~,J T ~.: 11.60 H2O FA l,n~~ 
OIL FA GPT ::::0.3(1 

t'j I H CO2 IH~~ 16.65 A:3H IH~-:: 

C f"j F.: E: 0 t·j ~Jr~ 17. 10 H' .... DF:ClGEt·l lH~~ 
tj I T F~OGEt·j l'J 7,:'; 0.51 SUlFUF.: IH% 

RAW SHALE MOISTURE WT% (UNGROUND) 

At'10Utn RETA I t·jED 

(:::CPEEtl OPEt·j. 
I t·jC HE :::) 
2. 120 
1.5C10 
1.0:'0 
~21. 74c~ 
0.525 
t1. ::::71 
0.26:::: 
(1. 1 :::5 
O. 131 
PFlt·j 

nH ;'~ F::ETA HlED 
Clt·l EliCH :::CF.:EEt·l:;' 

2. :::::: 
·~:6. 92 
22.50 
1:::. ~~7 
10.7? 

::::.46 
2 . :~: 1 
0. 96 
0.19 

FACTOR ::: 

lIP1 (Hi.)= 
DI,,.' (It·j.)= 
DI,,.'/DA = 

1.913 

65.131 

1. 77 
I). :3'3 

0.86 

1.01 
1 • :::: 1 
1 .::.q · - .. ' 

---------------------------------------------------------------------

~RODUCT OIL PROPERTIES 

Gr.:: fi 1,/ I T \ ' DEG AF' I 21 9 ~'lATEF.: l,lT\ 1 ,-. · I:' 1',1
1 I ~:; SiJS-"l :~:l1 O. 0 SED I t'1E t·jT t'll."" 1 OOG O. 0 

',.,1 I ~:; SU:::-e: 1 0 O. [1 POU~: DEG F ,-.t:" ':1 ,_' • 0 
C A F.: E: 0 [.j l' lr·~ 34.,90 H' .... DROGEt·j ~,l T ~.~ 1 1 · .-,t:' .:,.,_1 

t·j I T F.:OGE~·j ~'lT;'; 1. :36 :::UlFUR l,lT :..~ o. 76 

-- ------ ------------ ------------------------------------------------
?U N DOWN OIL PROPERTIES 

CF:Fi' .... I T'r' DEG API 21.9 l'l f"iTEf? 1 . ::: 

------------ - -------------------- --------- --------------- ------------

Cfif;E:Otl 
t··! I T f;: I) !-; E t j 
C CI::: 

l'l T ~.; 
~'Ir; 
I,ll;'; 

?RODUCT WATER PROPERTIES 

- .-., :1. t) ( 

:. • 0::: 

H 'r' II F.: oe; [t'l 
::::UI_r-UF.' 

IH~~ 9. J5 
wr~·~ 11. :::5 

.:J 



::nAf.::T ItlG DfHE 6c: 17 ::: . 
~ 

?RODUCT GAS PROPERTIES (DRY) 

H2 ' •• "(IL~'~ -, 
( . 47 C2H4 'v'OL% 0.75 

t·l2+liF.: 'lell ~.~ 6:3. 4:::: C2H6 I·/OL~·: 0.72 
02 1",1 (I L ~~= (1.02 C':" .:. , ,_, .J r ... 'ljL~·: 0.67 
CO VCIL~"~ .-. .::.. 59 (:4' :3 ' ... 'CIL~~ 0.54 
CH4 l ... fC1L~~ 2. 6::: C5+ '",1 ell ~~~ 0.42 
CO2 ''.''CIL~·~ c~l1. (1::: H'-"-' .:..:. \I'I)L~~ 0.35 

I·jH3 VOL% (1 .")~ ,'-J 

GRO ::;::; HEAT E:TU / :;:;CF 14::: .- 09 

~ETORTED SHALE PROPERTIES 

OIL FA 
OIL FFi 

1'1 I t·1 C02 

CAf<:BOt·j 
t·j I TROGEt1 

l·j T ~.~ t1 • (1 1 
GPT t1. ~]2 

l'lT~': 1 of • :36 

l,j T~': 6 .4 :3 
l,j T~': ~1 . 23 

f'f::H lH~~ t: 1.95 

H'-:"'DF:OGE t·j l.JT% £1. 19 
SULrUF: l.JT% 0.89 

TEMPERATURES DEG F 

f,:fll,j ::;HAL.E II·j 
ti I F.: TD Hj 
Gf'l::; E:D I t·l 
GFi ::: TIl Hl . 
COOL I tlG l'lATEI~: It·! 
PF:ODUCT 0 I LOUT 
fiHE: I I::tH A If< 

-, t:' 

" 
._' 

2t10 
256 
'::' ::I I~ .. _- .' 
1 1 1 
1 3 ~~ .., .-, 

( .;-

F.:ET ::;HAl_E OUT 502 
A I F.: t'lD IH 169 
Gfi ::; t'lD Hj 22'3 
GAS PF::OD OUT 252 
COOLIHG l,jF1TEF.: OUT 1 ,-,,-, 

c..::. 

OFF GA::; 140 

~ATES AHD QUAHTITIES 

F:: A [,j ::; HAL E 
F:ET ::;HALE 

TPH 
TF'H 

12.06 
'3. :i7 

fl I F.: TOP 
A I F: tH D 
A If,: E: T t·1 
TOT flL A I F.: 

::; C nl 7 1 7 . 7 
::;CFt'l 16:::: . 7 
:::CFt,! 49.4 
::;Cn! 9::;::0 . ::: 

MOI ST URE VOl% 20 . 160 
SP GR 0 . 944 
GAS TOP SCFH 258 .4 
G f"J::; t'lI D :::; e F t'l 2 4 7 • 2 
GAS HT M SeFM 2107. 5 
TOTA L G~ S SCFM 25 1:::: .1 

Gf"I::; :::; Ef"i l LO :::;::; tlO T I :·lCLU DE ll 
GA S PRODUC T SCF M 1368.7 

CO C:L I t1G ~,jl~i T E !? C; F' t-1 
AMB Al P PEL HUM % 

94.0 
19. 2 

OIL YIEL D WT % FA= 9 1. 0 
I~I I l_ "1 ' I ElII \,'Cl L \ FA = ') ) . '? 

THROUGHPUT PHF2 489 .7 
RET / RAW WT% 79.3 

~::C F .···· T :~:57[1. ::: 
::;CF",' T ::::14 . 2 
:3CF/ T 246.0 
::;CF ..... T 46 ::::0.9 

!:: C F.···· T 1 2::: 5 . 7 
:::;CF / T 1229 .7 
::;C F ..... T 104:::5.1 
::;C F / T 1 ::::00 0 . '1 

:::;C F/ T 6 :::09.::: 

E:f"i F.:O PF:E:::;:::; It·! HG 24 . 0 
BED PD IN H20/ FT 1. 2 

PAGE 2 OF 

, 



***::;Et-1 I ·· l,1OF.:K:3 **';'; 
ST ARTING DATE 62778 TO 6287::: 

t'lfHEF.: I AL mlD ELH1Et·1TAL BALAtlCES 
E:flL AtlCE:::; Utl ITS Hl OUT % REC. 
Alt'1. HI TPOGEt·l SCFt'l 7:~:4.21 670.42 91. 3 n::; H # ..... t'l I H 264.66 264.66 100.0 
0;:'·: \' G E t·l SCFN 1'35.17 1'35.17 1013.0 

12fJ. 11 TO H2O 
74.78 TO CO~,:I:02 

(1.27 GAS 
I'HiJEr.:: # / NIH 19.74 15.72 79.7 

:::. :::::3 SHALE 13.44 LIP 
11. 41 COt-18 14. 15 VAP 

1. 13 SHALE 
~::: EF:OGEt'l # / t'l I t·l 6? 11 54.48 87.7 ~. 

8.60 SHALE 
34. 132 OIL 
10.91 GfiS 
0.06 l'lATER OR GAt·j I C CARBOH # / t'l I t·j 4::::.14 45. 6~3 94.7 
7.98 ::;HA'_E 

2 13a 45 OIL 
8. 15 GA:::; 
(1. ~J2 l,lATER 

TOTtiL C PI F:: E: 0 t·j H ..... t'l I t·j 66. :3::: 6 :3.86 96.2 
21. (16 :::;HALE 
29.45 OIL 
1 ::::. :;: 1 GA:; 
0.03 l'l t:1 T E F.: 

O~~:G • H\'Dr.::OGEt·l # ..... 1"1 I t·j 6. :~:7 7.24 113.7 
0.62 :::;HALE 
~:. i~4 OIL 
2.67 GA:::; 
0.01 l,lATEF.: 

OF.:G. t·l I T F:: (I GEt·] # / t'lIt'l 1 ,:, .::, 1.8:3 '35.4 •• ' a.-

::; U l_ F U F:: U .. ··· t'l I t·j ~:. 04 :3. f1:3 101.6 
2.69 SHALE 
0.21 OIL 
[1. 17 GflS 
0.01 1,1ATER 

0 ' fILL 1,IE I GHT # / t'l I t·j 4 7 :3. 11 461. ~:) 2 q7 .:1 
.. ' I • T 

2.810 #/NIN C 1.268 #/MIH H 2.217 C/ H COMB RATIO 
80.93 VOL %F A 82.03WT . %FA 



* ·;::*·:;Et-l I --l·fOF.·: ::: :;; 
ST ARTING DATE 62778 TIJ 62:37:3 

t'fA fEF.: I AL At·m ELH1ENTAL E:ALAHCE:; 
UHITS H~ OUT 

i=,·(t·l. t·~ I TPOGEf'·l 
ft::: H 
O;:·::· .... GEt··1 

l·JfiT EF.: 

KEF~:OGEt'l 

:::CFN 
# ,.- t'1 I t·j 

::;CFN 

#.··· r·1 I t·~ 

#/t'j I H 

OF.: Gfi I··j I C CARE:Ot·l # / t'1 I tl 

TOTfiL Cflr.::E:OtJ #/t·j I H 

ORG. HYD ROGEN #/ MIH 

(I F: G • NIT r.:: 0 G E t·j f~ ..... r1 I t 1 
SULFUR #/ MIN 

O'ALL WEIGHT # / MIN 

7:34.21 
264.66 
195.17 

17.·:::2 
E:. :.:::~: SHALE 
'3 .00 Cot-1E: 

62 . 11 

48.14 

66 . :~:S 

6. ::::7 

1 .::. .;. . . ' ~ 
:;:.0.:1 

47-'3. 11 

7 ::::4.21 
264.66 
195. 17 
94.73 

H)O. 14 
£1.30 

17. [17 
[1.44 

15. 5[1 
1. 1 :;: 

55.62 
8.60 

34.92 
12. [15 
0.06 

46. :::7 
7. '3:3 

29.45 
I~. 42 
0.02 

65. 1 .-. c. 
21.06 
2 13.45 
14.58 

0 . 03 
7. 11 
0.62 
3.94 
'"I t:" ... 
~ . ,_I"t 

0.01 
1.86 
r. 
.:J • 10 
2 . 69 
0.21 
O. 19 
0.01 

4 7~] • 7:;: 

% REC. 

100.0 
100.0 
1013.0 

TO H2O 
TO (:OtC02 
GAS 

98.5 
LIt) 
VAF' 
SHALE 

89.5 
SHhLE 
OIL 
GAS 
l·JA TER 

97.4 
SHALE 
OIL 
GA:3 
t·jATEF.: 

9:3. 1 
:=:HfiLE 
OIL 
Gli::; 
t·UH EF.: 

111. 6 
::;HALE 
OIL 
GA::; 
HliTEF.: 

97 . 1 
102. 1 

::;HnLE 
OIL 
GA:::; 
t·JATEF.: 

9'3.5 

:::: .663 tf ""li Hl C 1 • (1 0(1 # / t·j I N H 3 .664 C/H COMB RATIO 
::: t1 • '3 :~: '· ... OL ~·~FA 



DATA SIJi'H'IAF.: ",' 

::::TAI<:T I HG D~iTE 62;::'7:::: TO 62::::7::: 
OPE F:: A r It 1 G T HI E .;: H F: ::: ) 2-t 
OPERRTING FA CT OR 1013.00 % 

PAGE 1 OF 2 

----------------------------------------------------------------------
:~:mJ ::::HfilE Pf": 0 PEfH I ES 
--------------------

OIL Ffi l'J T ::'~ 10.65 H2O Ffl 
OIL FA GPT 27 . ';' [1 

lJT ::'~ 1. 50 

t'l I H CO2 lH;'~ 16.74 A:3H lH% 66. 22 

CAF.:E:ON lH ::'~ 16.61 H't'DF:OGEH 
t'j I TPOGEt'j lH~'~ l1.4::: SULFUR 

~JT;~ 1. 76 
HT% 0.76 

F: fH·J ::; HAL E NO 1ST U F.: E IH ~,~ ( U t·l G F: 0 U t m ) £1.58 

---------------------------------------------------------------------
~RODUCT OIL PROPERTIES 
----------------------

GF::A'·." IT .... · DEG API 21. 13 l,JATER lH~~ 1.5 8U:::- l ::::0 0.0 SED I t'lE tH t'll / 100G 0.0 
SU::;-210 (1. E1 POUF: DEG F :::5. [1 

l'lT~'~ 34. :~:5 H 'r' DF.:O G E t·l l.JT~·~ 11.2::: 
l,J T~'~ 1. 'j::: ::: UlFUR l'J T :.~ ~]. 61 

1",1 I E 
\,1 1:3 
C Ii F.: E: 0 [.j 
t·j I TROGEtj 

--------------------------------------------------------------------
~UN DOWN OIL PROPERTIES 
-------------~---------Gf,:ff',/l T .... ' DEG AP I 2 1 . (1 l,lATEF.: 1. 5 

--------------------------------------------------------------------

CAPBOt·j 
t·j I TROGEtl 
C02 

~RODUCT WAT ER PROPERTIES 
------------------------

WT% 5.36 HYD ROGE H 
WT% 7.71 SULFUR 
wr ~·~ :; . 66 

lH ~'; 9. 0:3 
l,JT=-= ~:. ~::;~] 



STARTING DAT E 62778 TO 62878 PAGE 2 OF 2 

~RODUCT GAS PROPERTIES (DRY) 
----------------------------

H':' '·lOL ~.~ ~i. :j';'1 C2H4 VOU~ (1.62 
'-

t·12 + t:1 F.: ',/OL~'~ 6 1 '-1 '-' C2H6 l'lCIL~~ (1. 4';:' 
• (j • .:. ' ... 

02 ',/0 L ~/; 0.0:::: (: ~:' S \lOL~~ 0.5 :3 
CO ",·'OL% :::: .04 C4'S \I'OL~': 0.60 
CH4 '\10 L. ~.; 2. c~7 C5+ VOL~'~ 0.58 
CO2 ' ... ' O L~·~ .-.. -. 06 H':":' VOL/~ O. 1 '~ 

Co·:J • 
.:.,.._, 

t·jH:3 ".·'OL~·: o c·c, • ,-tV 

GF.:O:::t; HEAT 3TU / ::;CF 14:3 . 17 

---------------------------------------- ----------------------------
~ETORTED SHALE PROPERTIES 
-------------------------

OIL FA 
DIL Ffi 

tHt·j C02 

C fl F.: E: 0 t·j 
t·j I T r::~OCc.: t·l 

~·~n; ~1. 14 
GPT ]. ::::8 

~n~,; 14. ::: :3 

wr:.·~ 6 .51 
~·JT ~; ~1 . 2:::: 

A::;H ~H~'~ 81 • :::~3 

f j''(' D F.: I) G E t·j ~·l T ~,; 0.2:3 
SULFUF: ~H ~~ (1. :33 

--------------------------------------------------------------------
TEM PERA TU RES DEG F 
------------------

RFI~·l ::;flliLE I t·j 
flIF.: Tn IN 
GA::; E:D IN 
I ... tf:; T It I t·l 
COOL I t·H:; WHEr<: I t·j 
PF.:ODUCT 0 I LOUT 
At-1B I un fi I F.: 

7 6 
2 ~1!] 
249 
.-, .-, ,-, 
c. ::..:: 
1 1 .::. 

4 ~ 

1 ;:4 
-, .-, 
I' .:.. 

HET ::; HF1LE OUT 4 6:3 
fl IF.: t'1D Hj 1 "? '3 
GA::; t'1It Hl c~ 22 

GAS f"F::OD OUT 245 
COOL I t·lG ~.j fl T E F.: OUT 124 

OFF Gfr:; 14:::: 

--------------------------------------------------------------------
;;~Fi TE::; At·lIt OUtit·iT I TIE::: 
--------------------

F:ii~·j ::;HflLE 
kET ':;HALE 

.F! I F: TOP 
AIR tH D 
A I R E: H1 
TOTtiL A H<: 

TF'H 
TF'H 

11 .9'3 
.~ . 71 

::;CFf'l 71 ::: . ":) 
S C F t'1 .2 1 0 • 4-
::; C F t'1 0 • (1 

::;CF t'1 329 . 4 

THROUGHPUT PHF2 486 . 9 
RET /RAN WT% 81 . 0 

SC F .. · .. T ~::597 . 7 
SCF""T H153 . 1 
::;CF ..... T 0 . 0 
SC:F./T 4650. ::: 

.:: cn:::; FLO! .. j ::; ::;HO~·lt·l Otj i ~·JET E'A::; I ::::;. 
.- -- - - - - - - - - --.- - - - - - - '- - - - - -- - - -- - - - - -
t·:o E;TUF:E '· ... OL\ 21.560 
SP CR 0.965 
GRS TOP SCFM 262.5 
Gn ::; t'1 I It :::;CFt'l .252. 1. 
G:-j::: Bit'! ::;CFI'I 2 i 25 . :~: 
TUTHL GA S SCFM 2S39 . S 

Cfl S SEnL LO SS NOT INCLUDED 
C; f'l :::: F' F: 0 It U C T ::; C F 11 1 .::: :::: 2 • :::: 

coo L 1 tit:; ~.j A T [ F: C; F' t'1 
nt'H::: fi I P F.: E L. Ii U t'1 ;.; 

94.0 
.- . ' -1 -, 

..:..::. I' 

:::CF / T 1313.6 
:::CF ..... T 1c~61 . :::: 

S C F ./ T 1 (16:;: 5 • 4 
::;CF ..... T 132 10.? 

::;cr:' / T 69 1? (1 

BARD PRE SS IN HG 24 . 0 
BED PD IN H20 / FT 1.1 



~'c .:". l<:; f:t· I t - ~·W ;;:~ f::: ::; * * * 
' ST ART I N~ DATE 62 878 

t'IA fEf.;: I FIL m-m ELEt'IEtHAL BtiLFltlCE::; 
UtnT:::; Hl OUT 

ATt·1. HI Ti;':OGEt·l 
W:; H 
O:···: .... ·GEt·l 

l·ifiTEfT 

f::: E F.: OG E t'1 

SCFt-1 
# / t'l I t·l 

SCFN 

# .···· t·j I t·l 

#/1'1 I tJ 

ORGANIC CAR80N #/MIN 

TOTAL CARBON #/MIN 

ORG. HYDROGEN #/MIN 

OF.:G. t·J I TF.:OGEt·J # . ...- t·l I tl 
SULFUR #/ MIN 

O'ALL WEIGHT #/ MIN 

7 :~:~i. 85 
264 II 5 :3 
195.61 

1:::. 1 B 
5.0::: SHALE 

1 :~:. 1 (1 cm·m 
~c., C"-' 
,_'.' • • _IC_ 

4~5 II ~j2 

6.49 

1. 90 
::::.1:::: 

469.2? 

7(1:3 II 22 
264 .5 :3 
195.61 
1 ~:7. ';':3 
56.58 

1. 11:1 
15. :30 
13.37 

13.69 
1. 24 

C''-. I:"j 
... I .~, • --I.:.,. 

9. 14 
3~:. :~::3 
HL96 
0. (15 

44. 49 
.::. 
'.J • 46 

2:::. 15 
7.86 
13.02 

6:~:1I 2::: 
22.31 
2:::. 15 
1'::' 7 1~ _ . 1., 

0.0 :3 
7.44 
[1.6::: 
:;: . ::: 1 
2.94 
O. 131 
1 .79 .-. 17 .;. II 

':' 6::: <.. . 

O . '-1 '-' .:.:.:.: 
O. .-, e-

':;: •• .1 

13 . (11 
462.46 

% ~.EC. 

95.6 
1130.0 
100.0 

TO H2O 
TO COtC02 
GAS 

:::4.2 
LIe! 
'.,.'AF· 
SHALE 

8'3.9 
SHALE 
OIL 
GA:3 
l·lATER 

9:3.8 
::;HALE 
OIL 
GA::; 
I·JATER 

99.2 
::;HALE 
OIL 
GF1 ::; 
l·lFITER 

114.6 
SHA LE 
OIL 
GA::; 
I·JfHEF.: 

94. :~: 
10 1 . 4 

!:;HALE 
OIL 
GA::; 
l·lFITEI<: 

'3:3.5 

2. 1 :::5 ~t . ...- t·1 I tJ C 1. 451.:; # .. ··· 1·1 I t·j H 1.501 C/ H COt'18 F.:t71T I 0 
76.80 VOL %FA 77.73WT.%FA 



E:fiLArICES 

ATN. t·4 I TPOGEH 
ASH 
O;:'::'r'C;EN 

TO (:297::: 

MAfERIAL AND ELEMENTAL BALANCES 
UNITS IN OUT 
SCH! 

#"" 'NIN 
SCFt-I 

7:35.85 
264.53 
195.61 

735.85 
264.5:3 
195.61 
126.67 

% REC. 

100.0 
108.0 

TO H2O 
100.0 

67.79 TO COKC02 
1. 15 

f:::EF.:OGEN 

ORGANIC CARBON #/ MIN 

TOTAL CAP80N #/t-IIN 

ORG. H\'DROGEt'4 H.····r'J I tl 

OPG. t·4 I TPOGEN # ..... t-J I t4 
SULFUR #/t-IIN 

O'ALL WEI GHT #/ MIN 

2.561 #/MIN C 1.337 
76.80 VOL ~FA 

17 . .11 
5.08 SHALE 

12. 0:3 conB 

~i9. 52 

45.02 

63. :::~J 

6.49 

1.90 
:::. 1 :;: 

469. ~? ? 

GAS 
1 ~5. 9:3 
0.37 LIP 

14.32 \lAP 
1. 24 SHALE 

54.87 
9. 14 SHALE 

3:3.38 OIL 
11. 51 GAS 
0.05 HATER 

45.08 
8.46 SHALE .-. '-I 15 OIL c.c· • 
8.45 GA~:; 
0.02 HATER 

63.87 
22.31 SHALE 
~"-t 15 OIL .:::..:' . 
1 :~:. :3S~ GA ~:; 
0.0:3 ~'JATER 
7. :39 
0.68 ~3HALE 
~:. E: 1 OIL 
2. :::'3 GW:; 
0.01 
1 . ::: 1 

HATER 
~, 

":'. 1 ::: 
2.6:3 SHALE 
~). 22 OIL 
(1. ~;? GA ~:; 
0.01 ~'Jli T E F.: 

467. 17 

1.916 C/H cons RATIO 
77. 7JWr. \FA 

9'=' • oJ. 1 

90.8 

lOB. 1 

100. 1 

113.8 

9~. 1 
101. :3 

99.6 



II AT 11 ::; U t'l t'lli F: '/ 

:=;TriP '" I t4G IIlHE 62 :;::7:3 TO 6297:3 
(If-'EF: FIT I t4G T I t'IE (HF:~:;::' 24 
OPERATING FACTOR 100.00 % 

PAGE 1 OF 2 

----------------------------------------------------------------------

OIL FA I·JT~'~ 
OIL FA GPT 

tH t 4 CO,:: IH ~'~ 

CF'iF.:E:Ot4 I·J T:·: 
t4 I TI~:OGEt'4 I'JT % 

~AW SHALE PROPERTIES 
- -------- -- -~---- - --
10.85 ~20 FA WT% 0.72 
2:3. 4(1 

17.40 

16. 12 
0.4::: 

H\·DF.:OGEN 
~:;ULFUP 

IH:·= 66. :::4 

IH:·= 1. 72 
lH~'= O. 79 

RAW SHALE MOISTURE WT% (UNGROUND) (1.56 

---------------------------------------------------------------------
~RODUCT OIL PROPERTIES 

GPA ',,! I T\' DEG API 21. 1 I,JAT E F.: I,J T:'~ 1 .:. . ' .. ' '",1 r ::; SU::;- 1 ::;:0 0.0 ::;EI! I t'lEtH t·lL.···· 100G 0.0 '" ,1 I ~:: ::;U ::;-2 10 0.0 POUF.: DEG F :35. (1 C fi I~: E: 0 t··, I·JT:·: ::4 . :::: 't H .... ·DF.:OGEt·4 I·JT:·~ 11.42 HI Tf?OGEt·1 l'lT :'; 1 • ::: 1 ::;ULFUF.: l·lT :.; r" 67 

----------------------

-------------------- ------------------------------------------------
~UH DONN OI L PROPEPTIES 
- - - -------~ - - --- - ----- ---

DEG rlPI 2 1.1 1 • :~: 

--- -----------------------------------------------------------------

cnF:E:Ot·4 
t··, I T F.: 0 C; E t4 
C02 

1,1T :.~ 

l·jT:·; 
l,j T~'~ 

~RODUCT WATER PROPERTIES 
------------------------
:'.06 

.-. .-,.-, : .. ,:, ~: 

H "(' Ii F.: (I I:; E t·4 
::;ULFU r~: 

In:·; 9.:21 
lH ~'; 2. '34 



STARTI NG DATE 62878 TO 62978 

PRODU CT GAS PROPERTIES (DRY) 

H':' "- VOL;'; 5.?6 C2H4 I ••• II)L!·~ 

N2+AF~ I,/OL~~ 64. 1'-' .:::. C2H6 VOL~'; 
02 \/I)L ~.~ O. 10 C3' !3 '"I'CIL~~ 
CO VOL:·; 'J 72 C4'8 "lCIL~'~ ..... 
CH4 ","I]L~'~ 2 . 47 C5+ "lCIL~'~ 
CO ~:: VOL:'; 20. 66 H'-II-' 

~._I VOL:"; 
t'lH~: 1·/eIL!·: 

I:; F.~ [I S ~:; HEAT ':: TU .""SCF 149.0::: 

RETORTED SHALE PROPERTIES 

OIL FA 
(I I L FA . 

t'i I t·l C02 

C A F.:E: 0 t·l 
HI TPOGE t·l 

~H~'; ~1. 03 
GPT [1.0::: 

~'lT;'; 13. t:' .-. '_'~ 

~'l T ~.; 6. ::: 2 
l'lT~~ [1. '-Ie 

'::" - ' 

ASH 

H ')J D!': OG E t·l 
SULFUF.: 

TEMPERATU RES DEG F 

F:: FH,j :::; 11 ALE Hl 
A IF: TIl Hl 
Ct='i::; E:D I t·l 
t,I-1::; Til IN 
COOL I t·lG l'lFiTEI~: I t·l 
PF: OD UCT 0 I LOUT 
Flt'lE: I ErH A I F: 

~ '-I 

" .::.. 
19::: 
241~ 

22:::: 
1 ~1::: 
1 .-, ,-, 

;, .. ;,. 

70 

F:ET ::;I-!ALE OUT 
A I F: t'l D Hl 
GA ::; t'lD Hl 
Gti ::; PF.:OD OUT 
COOL I t·lG l,jt='lTER 

OFF GF'l::; 

lH:~ 

lH:'·; 
l,j T ~,; 

OUT 

O. 69 
O. 60 
0.5'3 
0.5'3 
O. 60 
O. 27 
(1.84 

8~j. 8::: 

0. r,1:" 
'!:"-' 

(1 • . -, ,-, 
e1 c. 

461 
177 
222 
245 
12(1 

14:;: 

priGE 2 OF 2 

--------------------------------------------------------------------
~RTES AND QUANTITIES 

R ri~,j :::; HfiLE TPH 1 1 , :::7 TH F.:O UGHF'UT PHF2 4 ::i2 . 1 
RET ::;Hlii_E TF'H ,;:, ::: 1 F.:ET ."" PAI,j 1.JT~~ 

,:, .-;. 6 . ,' .- '-' ~- . 
fiI F.: TOP ::;CF t'l 72~3 . 0 ::;CF/T :363::: • -.1 , 
A IF:: nID ::;CFt'l '21 1 . 4 ::;CF / T l l16:3 . 4 
fl IF: E: T t'1 ::;CFt'l (1, (1 ::;I::F ..... T O. (1 

TOTAL A IF:: ::;CFt'l '331 1::' SCF / T 47(17. 1 . '-' 
(GAS FLOWS SHOWN ON i WET BASIS) 

MOI STURE VOL % 20.810 
SP GR 0.959 
GAS TOP SCFM 263 . 0 
Grr:: t'l I It ::; CFt'l 2~52 . 6 
GA::; BHI ::;CFt'l 21 ;::~9. o'f 

TOTli L CI:j::; ::;CFt-1 2545. 1 
GA:=':; ::;EfiL LO :::;::; t10T I ;·IClU DED 

GAS PR ODU CT SCF M 1385.0 

COOl_ I tlG ~ 'FrrF.F: GPt'l 
fl t'1E: fi I P F.:EL HUt'l :.~ 

94.0 
36.7 

tH :'~ Fli= 77.6 

::;CF ..... T 1329 .1 
::;CF .····T 1276 . 7 
::;CF' ..... T 1071::0 .":.1 
S C F ..... T 1 :::: :::: 6 6 . 7 

::; C F ..... T 6 9 ':.~ :::: . ::: 

E:A F.: O pr;:E::; ::; I ti HG 24 . 1 
BED PD IN H20 / FT 1.1 



* * *SEMI -NORKS *** 
STARTIN G DATE 63078 

/ 
TO 7(11 78 

E: FIL At·jCE:::; /'IAT EF.: I Al mID ELEI'1EtH tiL BiiLAHCES 
Ut·~ I TS I t~ OUT 

Alt·1. t·~ I T1':OG Et·4 
fi::::H 
O;:'·;·/ GEt·1 

:3CFM 
tt/ t'1 IN 

::;CFM 

7:39. ~::3 
25:::. ~)5 
196 .55 

.- -, c.- '-• .-
b( ..... ~b 
25:3.05 
196.54 
142. 02 

% F~EC: . 

91. :3 
100.0 
100.0 

TO H2O 
54.26 TO CO::;'C02 

l·IA TEF.: # / t'1 I t·j 

KEF: OGEt·j # ./ t'1 I t·j 

OR GAN I C CARBON #/ I'1IN 

TOTAL CARBO N # / I'1 IN 

OF.:G. H·y'D ROG Et·j #/ t'l I t·j 

ORG . NITROG EN # / MIN 
SULFU R # / MIN 

o ~ ALL l·JE I GHT tt.···· t·1 HI 

5. 74 :::H ALE 
1::::.49 Cot'1B 

63.40 

6 . 6 :~: 

2 . 0'3 .-. -,..., .::. ... ,. 

46::: . 40 

0.27 GAS 
17. :31;« 
0.56 LIQ 

14.21 ",.IAP 
2.62 SHALE 

54.81 
8. 19 SHALE 

36.34 OIL 
10.22 GAS 
0.06 l·JATER 

46.00 
7.96 SHALE 

30.78 OIL 7 .-, .-. • c. ,~, GAS 
(1. (1:;: l·JATEF.: 

64.13 ::: 
22. 1 1

- ' c' SHALE 
:;:£1. 7::: OIL 
11. 99 GAS 
o. (1 :;: l·JATER -, 
( . 17 
~::1. 2:;: SHALE 
4. 1 .-, 

Co. OIL 
2 . :3 1 GA::: 
0 .(1 1 l·JATEF.: 
1. ::: 0 
3 . 00 
2 .4 '3 ::: HfiL E 
£1. 22 OIL 
£1 .27 GA::; 
0. (12 l·J AT E1': 

46~::1 . 6 :~: 

2 . 0 '3 7 # .···· t·1 HI r' 1 . -V) '3 #·· .. ·n H I H i . 399 C./ H COt'1E: F:fn I 0 
8 1.65 VO L%FA 82. 4 5WT . %F A 

90.4 

86.5 

·~4. 7 

96.2 

1 [1::: . 1 

:=:6 . [1 

1 08 . -:> I 

9::: . 3 



; ';' "" "t:' ::: E t'1 I -- ~.J 0 P f:: ::: 
STARTING DATE 63078 TO 70178 

E:t="iLlit·ICES t'1ATEF: I AL mm ELEt-IEtHAL E:HLAHCE~; 
UNITS IN OUT 

ATM. NITROGEN SCFM 
ASH #/MIN 
OXYGEN SCFM 

7~:9. :~:::: 
25:3. ~]5 
l'jIS.55 

7::::9.38 
258. (15 
196.54 
119.74 

% REC. 

lee.O 
1(113.0 
100.0 

TO H2O 
76.52 TO COt,C02 

WATER #/MIN 

KEF~OGEt~ #/t'l I N 

ORGANIC CARBON #/ MIN 

TOTAL CARBON #/ MIN 

ORG. HYDROGEN #/NIN 

ORG. NIT ROGEN #/NIN 
SULFUR #/ NIN 

O~RLL WEIGHT #/MIN 

17 •. 11 
5. 74 :::HALE 

11.37 CON8 

63.40 

48.56 

.-? t='1::' t. I • ,_I ... , 

6.6:3 

2.09 
'J ..., - :' 
t:-. I' ,. 

46::: II 4C1 

(1.29 GAS 
18.74 
0.56 LIC! 

15.56 VAP 
2.62 SHALE 

55.86 
8. 19 SHALE 

36. ::::4 OIL 
11.27 GAS 
0.06 ~·JATER 

47. 14 
7.96 SHALE 

3f,.78 OIL 
8. :37 GA:3 
O. (13 HATEF.~ 

66. 12 
22. 1 r. 0 SHALE 
3~]. 78 OIL 
1~;.13 GFI::; 
0.03 ~·JAT E F.: 
7. t16 
0.2:::: SHALE 
4. 1 .-. e OIL 
2. 7~3 GAS 
(1.01 ~'HiTEP 
1. ::::3 
::: • ~] :3 

2.49 :::HALE 
[1.22 OIL 
~J. 29 GAS 
[1. ~)2 ~·JATER 

470. 11 

2 • ::;: 4 6 tL···'t·1 H~ C 1 • 2';';' # ... ' /"1 H~ H 2 • 25 :2 c. .... H C!)tolE: F.: A T I 0 
81 .65 VOL~FA 82.45WT.%FA 

1139.5 

88.1 

97.1 

97. 'j 

106.4 

c:?6 
109.6 

1 O~). 4 



:~; TAP T H~G DAT E 63137::: TO 
OPERATI NG TIME (HRS) 24 
OPERATING FACTOR 100.00 

DATA SUt'li'lliF:: 'r' 

PAGE 1 OF 2 
' .' / . 

----------------------------------------------------------------------

OIL Ffi 
OIL FA 

t'1 I t·~ C02 

CA f': E: Ot·~ 
t·~ I TPO GEN 

l,j T ~.~ 
GPT 

l,jT~~ 

l,j T ~.~ 

In~~ 

~AW SHALE PROPERTIES 
--------------------
11. 16 ~. 20 FA 
.2'j .2[1 

17.62 ASH 

17. 10 HYDROGEH 
0.53 SULFUF.: 

1. (10 

HT~~ 65.3:3 

lH/~ 
lH~'~ 

1. 79 
0.70 

RAN SHALE MOISTURE NT% (UNGROUND) 0.45 

---------------------------------------------------------------------
CRODUC T OIL PROPERTIES 
----------------------G F: A I"~,' IT .... ' DEG API 21 • 4 l,lATER I'JT;~ 1 ':' . --, t./ I!:; SU::;-130 [1. (1 ::;ED I nan t'1l / 100G 1.4 \.f I ~:; 8U::;- 210 0.0 POUF.: DEG F :::5. (1 C F'i P E: I) I '~ In ~·~ -::4 .69 H'y' II F.: 0 G Et·j I,j T ~.~ 11 • :3::3 t'·1 I TF.: C'GEt·l l'lT;'~ .-, 01 ::;;UlFUF.: 1,1T% (1.61 .::.. 

---------------------------------------- ----------------------------
RUH DO WN OIL PROPERTIES 

GF: Fi ',.,' IT .... · -----------------------
DEG fWI '21 . 4- 1,1ATER 1 • f: 

-------------------- ------------------------------------------------

C fi F.: E: I) t·j 
t·j I T F:: I) G E t~ 
C02 

1,1T ;·: 
I'JT;'~ 
I,j T ~,~ 

PRODUCT WATER PROPERTIES 
- - - ----------- ----------
.of -, t:" 
'-t ... ,_I 

.i 1-"-, 
-t. 0':" 

3.05 

H'i II F.: (I G E t·j 
SULFU r:;: 

~,j T ;.: 
l,j T ~.: 

-;".57 
:;:.56 



TO 713178 STRR TI N~ DATE 6 31378 
PAGE 2 OF 2 

H2 ''.'' OL~·~ 5. 2? C2H4 "ll]L~; o. 65 t·J2+fiP VOL~·~ 64 . e· ... 
C2H6 I,/ell ~~ 13. r:: .-

,_, t 
·JO 02 'tiCIL~': o. 0 3 (- .:0 , ,-. 

vou~ o. 53 -" -' . :-CO 'vfOL~': .:. 78 C4' ,-. '·,,'O L:-: o. 58 
<-. 

-=-CH 4 1 ... 'CfL ~: .:. '-It:' 

C5+ vou~ e. 52 
.:.... . ~ '_' CO2 f,,"CrL;·~ 2 1 r''-' H'-I'-' '" ,' I) L ~.: o. 3! 
. . ~I ~: Lo:. .:. 

t·4H3 ',.,'OL;·: o. q .-, . .,;. 

?R ODU CT GAS PROPERTI ES ( DRY) 
-------------------- --------

,:; F:: [I =:; S HEAT ;::T/j /!:;CF 13 9. ·1 1 

--------------------------------------------------------------------
~ETORTED SHALE PROPE RTIES 
-------------------------OI L FA 

OI L FA 

f'/I U CO2 

Cfi RBO N 
t·4 I TP OGEtl 

IH /~ ·21 .02 
GPT ':1 .05 

~.J T ~.~ 16 . 10 

I·J T ;.~ :5 . :::5 
~'J T ;.~ f1. 2 1 

ASH IH ;.~ 79. 69 
H 'c' DF.: OGE t·J I·JT;·~ e. 1G SULFUR I·JT;·~ 13.77 

-------------------- ----------------------------------------._-------
TEMPERA TURES DEG F 

Pfil,J :~;H ri L E I t·J ------------------
f"iIF: TIl HJ 
G f"j ::; E: II I t·J 
I-lH ::; Tn I N 
COOLI NG WA TER I N 
PRODUCT OI L OUT 
ntc/B I Et·lT A I F.: 

?;j 

199 
247 
2 ,21 
1 'Z19 
1 -.. -, .: . .::. 

55 

RET ::;HALE OUT 474 A I F.: t'lD H4 169 GAS f'lD H4 2 1 13 GA:; PPOJ) OUT 242 COOL I t·n; I,JATE F: OUT 119 

OFF Gf"I ::; 141 

--------------------------------------------------------------------
~ATES AND QU ANTITI ES 

PAI,J ::;Hfi I..E 
F.: ET ::;HALE 

----------_._--------

FIIF.: TOP 
A IF.: tH D 
fiI F.: BH1 
TOTn L fi I F: 

TPH 
TPH 

11 . :::.5 
9. 71 

~:;C F tll {, 1 :::: 10 9 
::;CFt'l 15 ;:.0 . <+ 
SCFfol ~j 9 . 6 
::;CFt'l ::~::::5 . 9 

TH PO UGHPUT PHF2 481 . 2 
RET/ PA W WT% 82 . 13 

sc F·· .... r :3 6 ~;:9 . 9 
::;C F.···· T 79 7 . 1 
!:;CF.···· T ::::0 1. 9 
SCf-- ..... r .:.l?3 8 . ,? 

(G AS FLOWS SH OWN ON ~ WET BAS I S) 
-------------------- ------------
t,/ O I :::;TUF.:E I,/OU~ 22 . 24(1 
s r GR 0.970 
CJi ::; TOP ::; CFt-/ 263 . 1 
(; ti ::; t'l I II :;:;CF t'l ?:46. 3 
(; ti :;:; BItl ::;CFfoI ~:: 112 • .:.1 
TOTfiL en ::; ::;CF"t,/ 2 ; ;? 1. ::: 

Gti::; ::;EAL L O::;::; tJ'J T I ·.4C LU DE D 
GAS PRO DUCT seFM 1345 . 0 

COOL ING WATE R GPM 
n t·1f: ft I F: PEL HUt. / ... ; 

94 . 0 
5 6 . . 5 

SI:: FO ..... r 1 :;: ::::2 . :~: 
::;C F."" T 12 4;:' . 0 
::;C F/ T 10695 . 5 
::: C F" ..... T 1 :~: 2 ? 4 • 9 

:::;CF .···· T 6 ::: 1 O. (1 

BA PO PRESS IN HG 24 . 1 
BED PD I N H20/FT 1.1 



• 

***SEMI-WOR~S *** 
;::; TA~:T lt'~ G Ilnl'E '((12 7::: TO 7~) :~:?::: 

BHLAt'~CE::; 
t'IA rEF: I flL fH·m E L E t'1 E t·i TA L 

Ut·i IT::; Hi 

PiTt'l. t·i I TF.: OGEti :3 CHl 749.58 fl ::;H # / t'l I t·i 264.51 O;:'::\'GEti ::;CFt'l 19':". 26 

l,IfHEF: # .,., t'1 I t·i 1 c- '-, .- . 
~I. ::...:.: 

4. :37 SHALE 
10. E:6 COt'IE: 

KEF:OGEri #,·'t'l I U 61. 19 

o F.:Gfft·i I C CAF.:80t·i U ..... t'1 I t·i 46.40 

Tl)n~ L en F: 8 Ot·i # ... ' t'1 I t·i f~4 • q.::. 
-' ~ 

O F~C II H\'DF.:OGEti tt / rJIH 6 . 75 

OI7::G. t·j I TROGH i # ..... t'1 I H 1. 7::: ::;ULFUF: # ..... t'1IH 2 . 9 :~: 

CP fILL l,IE I GHT tf ..... t'1 I t·j 470. 57 

B8LANCES 
-- OUT % REC. 

6:38. :3::: 91.8 
2'64.51 10e.0 
1 ';:1).25 100.0 
114.30 TO H2O 
84. 16 TO CO~~: C02 

0.:30 GAS 
14.42 94.7 
0.6£1 LIG! 

12.26 VAP 
t. 56 SHALE 

54.44 89.0 
7.52 SHALE -.e"' co, 

0 . .) • .J( OIL 
11. 2'3 GAS 
0.07 l,JATER 

45.65 98.4 
7. (17 :::;HALE 

:3~:; • ~J ::! OIL 
8.47 GA:::; 
13. (1:3 l'JATER 

64. 17 98.9 
i : i • 41 SHALE 
:::0. (1::: OIL 
12.64 GA::; 
0.04 l,JATER 
7.e4 104.2 
0.44 ::;Hrtt_E 
::::. '::~7 OIL 
2 .61 GA::; 
O.el l,JATEP 
1. 59 89.4 .:. 16 107.7 '-' . 
2 .60 ::;HALE 
~). 26 OIL 
0.27 Gf:::; 
(1.02 l,JfiTEF.: 

46 ~~1. 7:~: 97.9 
3. 0 72 # ... ' tH tj C 1 • 2 (1 ,:; :if ..... t'1I t j H 2 . 5 4 6 C ..... H CO t'l E: F.: tiT I 0 
79.91 VOL%FA 80.70WT.%FA 



· ***SEMI - WORKS FORCED ATM. N2 BALANCE *** 
t; TArn I tlG DATE 7027::: TO 7037::: 

[: fi L A t·1 C E ::; 

fiTt'1. N I TF.:OGEt·1 
fl:::;H 

t'1RTER I AL mm ELEt'IEtHAL BALAttCE:; 
UtH T:; I N OUT 

74'3.58 
264.51 
1 '3'?I. 26 

749. ~58 
264.51 
19'3.25 

% REC. 

100.0 
100.0 
100.0 

TO H2O 
O:: ~\'GEt·~ 

SCFt'l 
#/1'1 I t·~ 

scn1 92.38 
106.00 TO COg.: C02 

l,lATEH 

KEROGEt'l #/t'1 I N 

ORGANIC CARBON #/MIN 

TOTAL CARBON . #/MIN 

ORG. HYDROGEN #/ MIN 

ORG. NITROGEN #/MIN 
SULFUR #/ MIN 

13.14 
4.37 SHALE 
8.7::: COI'18 

61. 19 

46.4e 

64. 1312 

6.75 

1. 7:3 
2. '::1:;: 

4"'i'e . 57 

O. :37 GA::; 
15.51 
0.60 L I (.! 

13.35 VAP 
1. 56 SHALE 

55.48 
7.52 SHALE 

35.57 OIL 
12.33 GAS 
0.07 l·lATER 

46.7::: 
7.07 SHALE 

30.08 OIL 
9.60 GA::: 
O. €13 l·!ATER 

65. :3'1 
21. 41 ~;HRLE 
~:(1. ~j::: OIL 
13.77 Gfr::; 

(1. ~14 l,lATER 
6. '3::: 
0.44 :::;HALE 
3.'37 OIL 
2.50 Gm:; 
0.01 l'.IATER 
1. 61 
:;:.1::: 
2. 6~3 :::;HiiLE 
0.2f. OIL 
0.2'3 Gfl::; 
~3. e2 l,lATER 

46'3 .. 5 :3 
O'ALL WEIGHT #/MIN 

3.807 #/ MIN C e.975 #/ MIN H 3.904 C/ H COMB RATIO 
79 . 91 VOL %FA 80.70WT.%FA 

118.0 

90.7 

100.8 

100.6 

102.7 

90.4 
10:3.5 

':.':& ': • . ' ,." . '-' 



•• 

:::HHH I tlG DATE 7'027::: TO 7(f37 ::: 
Or:' EPiH It~G T H it (HP::; ) 24 
OPE RATING FA CTOR 100.00 % 

PAGE 1 OF 2 

----------------------------------------------------------------------

OIL Fn 
OIL FA 

t'1 I r'~ CO2 

CfiPBOH 
t ·~ I TROGEt,~ 

GF:A',,.. I T'y' 
'Vi I S 
\,1 I~; 
CARBOr·j 
t·j I TF:O GEt·j 

CPA ... ·' I T'y' 

C fi F: E: Ot·j 
I·j I TROGEt·! 
CO2 

;:mJ :3HAlE F'ROF'EfH IE:;; 
--------------------

l,jT ~'~ 11. 12 H2O FF'l lH~~ 
CPT 29.113 

l,j T ~,~ P' I • 1 -:. '-' ASH l,JT~...; 

l·jT:"~ 16.~:E: H'J'DF.:OGEH ~IT~~ 
lH ~'~ 0.45 SUlFUF~ lH/~ 

?RODUCT OIL PROPERTIES 

DEG API 21.4 !·lATEr<: lH /~ 
SU::;- 1 ::::0 13.0 ::;ED I l'lEtH t'll / 100G 
:::U:::-210 0.0 POUF.: DEG F 

wr~~ 84 . 56 H'y·DF.:OGEH l·IT~'~ 
l·jT~·: i . ::: 1. ::;UlFUF.: l'IT~'~ 

?UN DOWN OIL PROPERTIES 

DEG fiF'I 21 . 4 l·jA TER 

~RODUCT WAT ER PROPERTIES 

l·jT~·; c c: .-, _' . ,_, c. H'y'D F:OGEH l·lT:~ 
l·IT ;.; 4."?:::: ::;ULFU F: ~·JT~~ 
lH~'; 2 . 91 

0.69 

66.74 

1. 78 
~.74 

0.41 

1 q ... 
0. t 

:::5. ~) 
11. 16 
0.74 

1 q . .. 

9. B6 
:~:. 64 



STARTI NG DATE 70278 TO 70378 PAGE 2 OF 2 

~RODUCT GAS PROPERTIES (DRY) 
----------------------------H'-' ' ... 'OL/: 5. 'j::: C2H4 VOL% 0.72 -:: 

t·12+F'lF: ''.'fOL~~ 6 :3.55 C2H6 VOL% 0 .60 02 ' ... 'OL~ .. ~ 0.07 r " :" ':. '/OL~~ (1.59 - " -' ,_I CO VOL~: ? ,-,C' 
C:4' S VOU~ (1. 51 '-. I:) • .) 

CH 4 ',/OL ~.: 2. 5~: (:5+ f'.IIOL~; ~2J. 53 CO 2 t'/OL~': 21 26 H'-"-' "/OL~': 0.29 . c ·:) 
t·jH3 '·.,'OL/: 13.5f1 

1:; F.: IJ !:; ~; HEAT ::TU ..... SCF 143.43 

---------------------------------------------------------------------
RETORTED SHALE PROPERTIES 
-------------------------OIL FA 

OIL FA 

t'l I t·~ C02 

C fi F.: E: 0 t·j 
t1 I TRO GEt·j 

lH ~: '21. 0 :'3 
GPT 0.0:':; 

l'~ T ~.: 16. 16 

l'~ T ~,: .- c: ,-, 
CI, '-' () 

l'~T~': ~1 . 22 

A::;H lH% 81.28 

H' .... DF.:OGEt·l lH~~ £1. 19 
::;ULFU ~: l,~n: 0.80 

--------------------------------------------------------------------
TEM PERA TU RES DEG F 
- - - - - -- - .. --_. - - - - - - -

F: fi l'~ ::,f+:iLE Hi 7::: RET ::; HALE OUT 474 nIF: TD Hi 2 a:::: A I F.: nD H1 169 Gn::; E: D Hi 246 GA::; t'lD H4 21 3 
t .H::; TIl Hi 220 GA::; PF.:OD OU T 241 COOL I t ~G ~,j AT EF.: Hl 11 ::=: COOL I tlG l'~AT E P OUT 124 PPODUC T OIL OUT 1 .:: .. :, 

~ .' 
Rt'l BIEtrr AI R -01::' 

( '-' Or:F GW:; 1 ::=:9 

------------------------------------------------------- -_ .. _---------
RATES AND QUA NT IT I ES 

PAt,~ :::;HALE TPH 11 II :::9 THPOUGHPUT PHF2 4::::2. ::: Pf:-:T ::;;HALE TF'H 9 . 76 F.: E T ..... F:fi t,~ ~,j T /~ .-, .-. 1 I: . c- • 

f l I P TOr:' ::;CFt'l 716 . '3 ::;CF/T :~:6 1 7 . 4 fl IF: t'l I I! ::;CFr1 143 . ::: ::;CF/ T 725. 9 A I i? E:HI ::;CFt'l ':.,:' 1 !:;C F./T 44 4 . ::: '_1'_' • 
TOTAI_ A If? ::; C Fi'1 j4::: • ,-, ::;CF / T 47:::::: " 1 .:. 

( GAS FLOWS SHOWN ON ~ WET BASIS) 
--------------------------------
MOISTURE VOL% 19.240 
SP GR 0 . 965 
GAS TOP SCFM 263.8 
C;fi :::; n I II ::;CFt'l 193. 7 
GAS 8TM SCFM 2144.5 
TOTAL GA S seFM 2502 . 0 

GA S SE AL LO SS NOT I ~CLUDED 
GAS PRODUCT SCFM 1 341.2 

c CJ CJ L. It j ,-:; i I fH E F: G F' t'l 
nilE: I~I I F.: F:EL HUt'l ~.: 

94 . 0 
24. ~; 

(I J L '/ I El.I! IH~'~ FA= ~::O . (; 
- ... I '0 I - f I ,,-, I . ,' r -,-, ._ -, -, ,_. 

::;C F./ T 1331.1 
::; I~: F,/ T '3 77 . ? 
::; C F ./ T 1 [1 :::: 2 1 • :; 
:::;CF./ T 13 130 . 3 

~:; CF ./ T 6?6 :~;.? 

E:A F:O Pr:::E::;::; Hi fiG 24 . (1 
E: E II P II Hl 112 (I ,... F T 1 • 1 

~Ir-~~~~~~~~ __ ~ __ 



* **::;Et'1 I --I,JOF.:K:::; * ;~ * 
STA RTI NG DATE 70378 TO 7047-ct 

NFl rEF.: I AL mm ELEt-1EtHAl E:ALAtK:ES BF" L At~C E ::; UtHT::; Hl OUT % REC. finl . t·~ I T F.: OGEt·~ SCFt:I 744.72 655.20 88.0 
A::; H ft / t'l I t·l 265. 1 f: 265.18 1130.0 
O;:'::\'GEH SCFN 197.96 197.96 100.a 

129. '36 TO H2O 
67.36 TO C08.:C02 
0.64 GAS t,JATER # / t'l I H 17.26 14.05 81.4 4.91 SHF1LE 0.85 LIQ 12. ~;4 COt'1E: 11.64 VAP 
1. 57 SHALE KEROGEN # / NIH 57.21 ~56. (:4 99.0 8. £12 SHALE 

~::::. :30 OIL 
10.23 GAS 
0.09 t·JATER O F.: G f't·~ I C CAF.: E:Ot·~ #/ t'l I t·l 45.6:::; 47.41 103.9 7.61 SHALE 

.., .-, '-, C' 
",-Ie. • • ;,_ ._1 OIL 

7.4£1 GA S ~. 

0.1.34 l·JATEP TI]T f/L CA F:8 01··l t~ / t'l I t·l 64 .. ?:::: 66.51 102.8 21.71 SHALE 
::: 2 . :~:5 OIL 
12.4£1 GAS 
£1.05 t-JATEF: o ~u:;; . H\' Dr;::OG Et'l . # ..... /'1 I t·l 6 . 52 7.40 113.4 0.41 SHALE 4 .-.. -. . .;,'.:.: OI L 

.- . '- c:- GfiS c. -, C • . J 

0. 02 l·JATER O!?G. t·l I TF.: OG E t·~ #··,·t'l I t·l 1. :::6 1.84 99.0 
::;ULFUR # .··' t'1 I t·l :2:.01 ,:. 15 104. ::;: '..1 . 

2. 64 :::/-1 F'i L E 
0. :? 4 OIL 
0.24 GA ::; 
0.03 [,J':I TEF.: O' ALL l,JE I CHT iF ..... t'l I t·l 469 . 47 46 1. 9:3 98.4 

,:: . 549 # ···' tH N C 1. T?2 # / tH t·l Ii 1. ::: 52 C/ H COt'lE: F:AT J I] 
90. 55 VOL ~FA 91.48WT. %FA 



.. ' • • . -, r-. .. , 

-:( ):*~3EtH · - ~'WF.: f :~:; FO F.:C:ED Anl. ~'12 BAlAt-1CE *** 
STARTING DATE 7121378 TO 70478 

fo1ATEF.: I Fil mm ElEt'lEtHAl B ri l A ~'l C E :~; 
E:flLHHCES U~'l I T8 Hl OUT % REC. 

Ani . t·l I TROGEtl SCFt'l 744.72 ('44.72 100.0 
fi::;H # / t'l I t·j 265 .18 265.18 100.0 
O;:'::\'GEt·l seFt'l 1'37.96 197 • '~6 1013.0 

95.27 TO H2O 
101.97 TO CO&C02 

0.73 GAS 
~'lATEI? #/ t'l I t·l 1::::.96 15.64 112.13 

4.91 SHALF. 0.85 LIQ 
'~. 05 Cot'18 13.23 VAP 

1. 57 SHALE 
f( E F:OG Et·l #/ t'l I t·j 57.21 cr, 16 101. 7 "'.1 I:' • 

8.1212 SHALE 
38. 3~3 OIL 
11.76 GAS 
a. 0'~ l,JATER 

O F~GAt'l I C CARBOI·l #/t'l I t·l 45.6:3 49.10 187.6 
7.61 SHALE 

~'j -')C" ... '':'" • ,_, • .,J OIL 
9. 1~~1 GA::; 
fl. 1214 l,JATEF.: 

TOH1L C f iRE: Ot·j # / t'l I t·j 64.7 :3 6':' ",:.!f 11215.4 '-' . '- "'" 
21.71 SHAL.E 
32.35 OIL. 
14. £19 Gri::; 

0.1215 l'JATEF.: 
OF.:G. H\'Dr.::OGE t·l # ..... t'l I [.j 6. 5:~ 7.2.) 110.4 

0.41 ::;HALE 
4. ::::2 OIL 
2.46 em:; 
(1.02 ~·JATE F.: 

O~:G. t·j I T F.: (I G E::t j t~ ..... t'l I t·l 1 . :::6 1. :::7 10(1.6 
::;UlFUr;: *~ ./ t'l I t·j :3. £1 1 

,.., 1 ::: 105 .9 ';". 

2.64 :::;HFILE 
(1.24 OIL 
[1.27 GA :::; 
0.03 ~'.IATEF~: 

O;ALL l'JE I GHT #./ t'l I t·j 469.47 475. 1'-' .:::. 101.2 

3.702 #./MIN C 1.005 # /M IN H 3 . 682 C./H COMB RATIO 
90.55 VOL ~ FA 91 . 48WT . %FA 



-_.--------- -' PAGE 1 OF 2 

STARTING DATE 70378 TO 70478 
OPEvnT HIG T HIE O-lR:::) ;~4 
OPERATING FACTOR 100.00 % ----------------------------------------------------------------------

~AW SHALE PROPERTIES 
--------------------

Cf,RBot·t 

~·rp~ 10. 5~:~ H2O FA 

GPT 27.70 

~n ~'~ 17 .70 A:::H 

~·lT 7-·~ 16. :36 H",'IIROGEN 
~·1 T ~.~ (1.47 :3ULFUR 

OIL Fn 
OIL Ffi 

\'11 t·t C.O·~: ~H% 1. 74 
Hr,~ 0.76 

N 1 TROGEt·t 
RAW SHALE MOISTURE WT% (UNGROUND ) 

(1.42 

---------------------------------------------------------------------

GRn'· ... I T\' 
'./ I ~:; 
1111' I ~:; 

DEG API 
:::U:::-l :-;:0 
S;\-'~:;--c~ 1 (, 

~n~'~ 

'21 .4 ~·IATER 
~·IT\ 

...... "'" c.. • . J 

0.0 :::ED 1 t'1ENT t'1L/100G 0.2 

0.0 POU R DEG F 8:, . (1 

:::4 . 47 H'y'DPOGEH ~·l T ~.~ 11 . 2~3 
~n~,~ \3. E,t: 

PRODUCT OIL PROPERTIES 
----~-----------------

CARBON 
H 1 TF:.OGEt·~ - -- ---- - -- - -------- -- ---- - - -- - .. _--- --- --- -------------- - - - - ----------

\olT7-'~ 
';._ ';1"7 :::ULFUR 
~. ~_ I 

~UN DOWN OIL PROPERTIES 
-----------------------

~·IATEP 
...... "'" 
c- • '-' 

GF:FI'· ... I T\' ---------------------------------------------------------------
DEG API .;::l. 4 

PRODUCT WATER PROPERTIES 

cnRBON 
H I TPOGEt·~ 
C02 

------------------------~n:.'; 10 .07 
~'11 ~.~ :3. 7 ~:~ \olT % 5.06 HYD ROGEN 

WT % 4.2(1 SULFUR 
~n~'~ 1.64· 



:::rART Ille DATE 70:37:3 TO 70478 PAGE 2 OF 2 

°RODUCT GAS PROPERTIES (DRY) 
----- --------_ .. _--------- -------

H'-' '",rOL~'~ t:' 7::: C2H4 1",1 Ol_ /~ o. 66 .::. .J. 

H2-!'Af? '",'OL~": F-":' t:' .- C2H6 •.. ,IOL~~ ~ZI. 58 _I,:", • ._,t, 

02 VOL~~ 0. (16 r"-:;, ~ - ' ,-I 
,... 
.':J "lOL~'~ o. 5(1 

CO VOL:·: "" '32 C4' S ""·OL~·: 0. 44 c.. 
CH4 "/ OL~'~ .:. 46 C5+ VOU: fl. 5£1 <-. 

CO2 '',11 OL~ .. ~ .-,,-. 
.::..::.. 72 H2S VOU: 0. ,,"'7t ... ( 

t·1H3 VCIL~'~ (1. Cc:' 
'-'-") 

GF~O :;:; HEAT E:TU .···· ::;CF 1 :::4.4::: 

--------------------------------------------------------------------
~ETORTED SHALE PROPERTIES 

OIL FA 
OIL FA 

t·j I H C02 

CARE:O t·l 
t·l I TF~OGE t'l 

wr:·: a. 04 
GPT 21.10 

~.J T :.: 15.:::4 

~.J T :.: .- '-c:' .:. • t:. ,_, 
HT;·: .~1. 22 

A::;H ~·JT:': :31.21 

H .... ·DROGEt·l t.JT% o. 18 
SULFUR t·JT% 0.:::1 

--------------------------------------------------------------------
TEMP ERA TURES DEG F 

PA~·J ::;Hnl.E I I" ~ 
fi I F.: TTl IH 
C fi ::; E: D I t·~ 
I..:oH::; TI! I t ·~ 
C 0 (I L J t ~ I':; l·J fi T E F.: I t·~ 
PF.:ODU CT 0 I LOUT 
Al'lE: I EtH A I~: 

77 
2~~ 1 
244 
217 
11 :::: 
126 

... 4 

F~E T ::; HAL E OUT 462 
A I F.: t'lD 11"1 165 
Gfi::; t'lD H~ 206 
GA::; PF~OD OUT 2:;:'3 
COOL I t·1G l·J fiT E F.: OUT 124 

OFF Gn::; 1 ::::6 

--------------------------------------------------------------------
~ATES AND QUANTITIES 

R Ii l·J ::; H fi L E 
PET ::;HnLE 

fiI ~: TOr:' 
A If,: t'1I It 
R I F.: E: T t'l 
TOHi L A I F.: 

TPH 
TPH 

11. :::7 
'3 . ::: ~~1 

::;CFt'l 71 (1 . 7 
::;cnl 1 ::::5.6 
:~;CFt'l 96. :::: 
:::;CFt-l 942.7 

THR OUG~PUT PHF2 482 . 0 
RET / RAW HT% 82 .5 

S C F.·· .. or :;: 5 '32 • 6 
SCF ..... T 6:::5.5 
SCF .····T 4 86 . ':" 
!:;c F."" T 4765. (1 

(GAS FLOW S SHOWN ON ~ W£T BASIS) 

t'ID I :::::T U F.: E·: '· ... OU~ 1:::. 960 
SP GR (1.~7:3 
GAS TO P SCFM 261.4 
GAS MID SCFM 159. 9 
GAS 8TM SCFM 2201 . 3 
TOTR L GAS SCFM 2522 . 7 

GA S SE AL LO SS NOT I ~CLUDEI! 
GA S PRODUCT SC FM 1292 . 5 

COO L I t·IG l·jl~iTE F.: GPt-! 
ill 'l E: Ii I f,: f,: E L fI U t'l :,.; 

9'1. (1 
1(;. :::.: 

OIL \·IEI.D (·:r: Ffi= 91.4 
r ' 

::;CF.·· .. T 1::'=:21 . 4 
::; C F ..... T ::: (1 ::: • 4 
::;CF .· .. ·T 1112'? 1 
::;CF ... ··T 1 ::::257 .0 

:::; C F-' ..... T C 5 :::: :~: • 0 

B A F: (I F' F: E ::; !::; I t I H G 
BED PD IN H20/ FT 

.: .. :. .:. 

.:... ._, • ,_I 

1.2 

• 

• 



705?::: TO 706?::: 

t'lATEF: I AL mlD ELH1EtHFiL E:AUH~CE:':; 
Utn T:; It~ OUT 

AT M. NITROGEN SCFM 
n ::: f I # ..... n I t·~ 
OXYGEN SCFM 

751.69 
264.16 
1·~9. ::~2 

666.51 
264. 16 
1. ';'9. :::2 
105. 13 

% REC. 

88.7 
1013.0 
11313.0 

TO H2O 
94.4:3 TO COtC02 
0.26 

# .···· t'l I t·~ 

ORGFiNIC CFlRE:ON #/ MIN 

TOTAL CA RB ON #/MIN 

OPG. H\'DFWGH4 # .,·· t'll t·~ 

Of~:G. t·~ I TkOCH~ # .·,·t'l I t· ~ 
SULFUR #/ MIN 

O'ALL WEIGHT #/M IN 

1:::: . ':39 
::::.40 SHFlLE 
9.99 COt't8 

47.41 

66.45 

6. ~:::8 

2 .1 7 

469. ~34 

GAS 
14.27 
0.99 LIt) 

11. 21 VAP 
2.06 SHALE 

58.6'j 
9. 18 SHALE 

38.26 OIL 
1 1. 1'=' 'J GAS 

13.87 l,JATER 
49.74 

E:. 62 SHALE 
32.52 OIL 
8.56 GAS 
(0). (14 l'JATER 

6:3. :3~j 
.-, '-. 
c ':" • 16 SHALE 
.-•• -, r::.j 
..: . .::,. ,-'~ OIL 
13. ~36 GFl:; 
0.06 l,JATER 
7. ::::6 
0.56 :'::HALE 
4. :35 OIL 
2.4:;: Gfi ~: 
~~. 01 l'JATER 
1 .:'? • '-' ! 

~:. [1 :3 
2.49 :'::HF1LE 
(1.24 OIL 
0. 25 GFi::: 
0.04 l,JFlTER 

465. :~:4 

::::. 4 5 ? tL-' t'lI t j C 1 . 1 1 0 if ..... t'l Hl H :::: . 1 1 6 C ..... 1·-1 C (!t'lE: RAT I 0 
88 .47 VOL~FA 89.51WT.%FA 

106.6 

99.7 

104.9 

1~3:;:.5 

11 5 . ~: 

:::15 . 2 
106.6 

,;:, q ':J .... . ' ..... 



~:~:.;.: ~3Et'I I - ~'J OF.: K S 
STARTING DATE 70578 TO 70678 

NATEF~ I tiL m-tD ELEHEtHAL 8ALAHCE~3 
E: n L. At·j CE::; UtET::: H~ OUT % REC. 

FITH . H I TF.:OGEt·~ SCHl 751.69 751.69 100.0 
fl:::H #/lHt·~ 264.16 264.16 100.0 
o ::.:; 'r' G E H SCFt'l 191~. 82 1139. E:2 100.0 

71. 18 TO H2O 
128.35 TO COa:C02 o ?Q ...... ' GAS 

I'JAT EF.: #/t'1I H 10. 16 15.70 154.5 
3. 4~) ::;HALE 0.99 LIC! 
6.76 COt-18 12.64 '.lAP 

2.06 SHALE 
KEF.:OG E[·j # / t'l I t·j 58.:::7 60.20 102.2 

9. 18 SHALE 
38.26 OIL 
12.68 GAS 

0.(17 I,JATER 
OF.: GAt·j I C CAF.:80[·j #/ t'l I t·j 47.41 51. 41 108.4 

E:.62 SHALE 
.-,..... c-.-. 
.:J'::'. ,_,~ OIL 
1 (1.23 GA:3 
0.04 I,JATER 

TOTAL CAF.:80[·j #/ t'l I [.j 66.45 70.47 106.1 
23. 1 f':' ::;HALE 
32.52 OIL 
14. 7 :3 GAS 
0.06 I,JliTER 

OF.:G. H '/11 F.: 0 G E [.j tf ./ t'l I [.j 6. :;:::: 7. 17 112.4 
(1.56 SHALE 
4. ~:5 OIL 
2.24 GAt; 
0.(11 ~,J ATER 

OF:G. t·j I T F: 0 G E t·j # .··' t'l I t·j 2 M 1? 1. ':H) 87.7 
::;ULFUr: # / t'l I [.j 2 . !::4 ~:. 06 107.7 

2. 41:~ ~:; HALE 

0.24 OIL 
0. 2:3 Gfl ::; 
0.04 ~,JATE F.: 

(I' fiLL ~'1 E I CH # ..... fo1 I [.j 46 9 . t14 477.91 101 .9 

4.60 1 t~ .·,· tH H C 0 .7'51 #.·,·t'1l t1 H 6. 124 C""H CClt'jE: r<:AT I 0 
88 . 47 VOL~FA 89 . 51W T . %FA 



STARTING DAT E 70578 TO 
OPERATI NG TIME ( HRS) 24 
OPE RA TING FACTOR 100.00 

DATA ::;Ut'lt'l liP\' 

PAGE 1 OF 2 

•... 
' . 

- - -- --- - - - --- - - - - _ .. - - - - - - - - -- _. - - -. .. -.- - - -. - - - - - - - _. - - --- - - - - ---- - - .... _-- - -- --------
RAW SHALE PROPERTIES 

I] IL· FA 
OIL FA 

1·1T:·; 10 .:::: 4 H2O FA 
GPT 2:::.413 

l,l T:'; (1.38 

t-l I t·~ CO2 !orr:·; 17.70 A:::;H l·lT~; 66. ':"'3 

lH ~,: 16. :::5 H 'r' D F~ 0 G E t·j 
wr:: 0.55 SULFUR 

In:·; 1. 66 
lH:~ 0.72 

CAF.:80t·~ 
t·~ I TF.:OGEt·~ 

RAW SHALE MOI STURE WT% (UNGROUND) 0.48 

---------------------------------------------------------------------

GRfi\" I T'r' 
1,/ I ~:; 

'./ I S 
CAF.:E:OH 
tj ITPOGEt ~ 

DEG API 
::;U::; - l :;:0 
:;;U::;-21 (1 

l'lT ~: 
~JT:'; 

PRO DU CT OIL PROPER TIES 

21 . :3 l·lATEF.: l·lT;'; oJ Q 
~ . .. ' 

0.0 ::;ED I t'lEtH t'll "'- 100G €1. (1 
0.0 POU F.: DEG F 85. (1 

'::4. '3';- H\'D F.:O GE t~ l·lT:·: 11.~::3 
1. 9::: :;;UlFUR I ·JT~; (1.6 :::: 

--------------------------------------------------------------------
RU N DOWN OIL PROPERTIES 

GS:A'· ... I T\' DEG AF' I 2 1. :;: 1·1 liT E F.: 2.'3 

--------------------------------------------------------------------
~RODUCT WATER PROPERT IES 

C t: j F:: [: (I t·j 1·1T;·; :1 • 11 H .. ( II F.: 0 G E t·j I·J T ;.; 10.24 
t·j I Tf':(lGEt·~ ~·JT;·; ;:. 00 ::;UlFUF: "J T ~'= 4.40 
CO2 l·lT ;.; :' . 04 



W~· ... ~_____" .. ~ 

TO 7067::: 

PRODUCT GAS PROPERTIES (DRY) 
----------------------------H2 VOL~·~ 5. 70 C;;::'H4 \lOL;~ 0.63 t'l2+AR "/OL~·~ 62. 0::: C:2H6 VOL~~ 0.52 02 "/OL~·~ 0.02 (:3'8 VOL~; 0.53 CO ''.''CIL~·: -:0 21 C4'8 VOL:·= 0.47 

' j. 

CH4 '"ltOL~-; 2.2E1 C~i+ VOL~'= f1.59 CO2 I ... 'OL:~ '-,.-, 1 1 H'-"-' VOL:·: 0.2:3 
.::. . ..: .. 

':-'-' 

HH3 I .. ·JCJL~·~ 0.65 
GRO::: ::; HEliT 3TLL"SCF 1:37.:35 

------------~------------------ - - ---------------------------

OIL FA 
OIL FA 

tHH C02 

C A F.: BOt·l 
NITF.:OGEH 

~ETORTED SHALE PROPERTIES 
-------------------------loJT~·= :3.20 

CPT la.51 

l'J T ~= 16.27 

wr~; -:0 
I' .07 

~n~~ lZ1.25 

fl SH loJT~~ 

HYDROGEt·j loJT:~ :::ULFUR l,J T :.: 

80.64 

0.24 
0.76 

PAGE 2 OF 2 

--------

---------------------------------------------------------------------
TEMPERATURES DEG F 

P Fi ~'J S H fi LEI t·) ------------------
tiI~: TIl It·j 
Gf1::: E:D It·) 
I-l H ::: TD I t·J 
COOLIH~ WATE R IH 
P~:ODUC T 0 I LOUT 
Atom I nn A I R 

?,.~ 

2:1(1 
24::; 
215 
116 
1 .:,<::, 
~._t 

71 

RET SHALE OUT 454 AIF: t'lD HJ 165 GA::: t'lD HJ 189 GA :::, PF:: OD OUT "':J ':'C, 
L.. '-1'_' COOL I t·JG I,JFiTE f<: OUT l '::'Q 
~J 

OFF GA::: 1 '-, .-, 
':'I~' 

---------------------------------------------------_.----------------
RATES AND QUAHTITIES 

Pfil,J :::HiiLE 
PET SHALE 

TPH 
TF'H 

--------------------

A I F.: TOP 
A I F.: t'1I D 
FiT F: BHl 
TOTfiL A I R 

11 . ::: :~: 
'j. E: :~: 

::: C nl 7 1 7 . (1 

senl 1 :::7 • 1 
SCFt'l 97.4 
scnl 351.5 

TH RO UGHP UT F'HF2 480.4 
RET / RAW WT% 83.1 

:::C:F/O T ::::6 :36 .. 6 
SCF.····T 69 ::; .4 
SCF ..... T 494. (1 
::; CF·/T 4:::25 .9 

(GAS FLOW S SHOWH ON ~ WET BA SIS) 
--------------------------------
MOI ST URE VO L% 18 . 020 
SF' GR 0.981 
GAS TOP SCFM 265. 1 
GAS MID SCFM 93 . 9 
CAS BTM SCFM 2244 .1 
l'OTAL GAS seFM 2509 . 1 

GA::;; ::;EfiL LI)::;::; tjOT I "'~C LU DE[I 
CAS PRODUCT seFM 1309 . 7 

COOL I t·jG "'fITEP GPN 
ri t'lE: Ii I F;: r;: [: L H '-",' \ 94.0 

15.2 

(I I L '/ I ELD lH ~·; Ffl = :::: '3. 1 
dIL YI ELD VO L\ FA = 83.5 

:::;CF·/T 1344.4 
:::;CF ..... r 506 . ::: 
SCF.···· T 113:::1.":.1 
::;CF / T 132:;:3. 1 

::;;CF/T 6642.? 

BARO PR ESS IH HG 24.0 
BED PI! IN H20/ FT 1. 1 



***SEM!-WORKS *** 
STARTING DATE 70678 

B A L fl t'1 C E ::; MATERIAL AND ELEMENTAL BALANCES 
UtHTS IN OUT 

fiTt'l. I '~ I TF.:OGEt.j 
fl::;H 
0::< 'r' G E: t1 

SCFt'l 
#·····NIU 

SCFN 
75:;:. ::! {' 
264. :::3 
200.26 

675.55 
264. ::: ~3 
2(h3.26 
109.48 

% REC. 

89.7 
180.8 

TO H2O 
1013.0 

89.87 TO COtC02 
0.91 GAS 

kEF.:OGEN #/ N I t·~ 

ORGANIC CARBON #/ NIN 

TOTAL CARBON #/ NIN 

O ~G. HYDROGEN #/MIN 

ORG. NITROGEN #/ NIN 
::;U LFUF.: 4~ ..... t'l I H 

16. 2:~: 
5.83 SHALE 

10.40 COt'1E: 

55. 11 

45. 11 

6:;:. 92 

6. 2 :~: 

13.83 
0.5:3 LIQ 

11. 41 VAP 
t. 83 SHALE 

53.93 
8. 16 SHALE 

34.53 OIL 
11. 20 GAS 
0.05 UATER 

45.45 
7.58 SHALE 

2'3.36 OIL 
8.50 GAB 
0.132 HATER 

64.27 
22.01 SHALE 
2'3. :'::6 OIL 
12. :36 GAS 
0. (:t::: I,JATEF.: 
6. 9~: 
13. ~i::: SHALE 
~::. ::: ~~ OIL 
2.51 GAS 
0.01 I,JA TEF.: 
1.6:3 .-, .-.-, 
.;, •• .::. I' 

.-, '7,-, ::;HALE c. I ':' 

O.2fl OIL 
~~1. 25 GAS 
13.0:':: l'J AT E F.: 

461.~J6 

:.::. 290 ~ ····· t'lHl C 1. 1 5~:; #.····IHt·j H 2. ::::47 C/H Cor'lE: RATIO 
8:'::.17 VOL %FA 84 . :':::'::WT . %FA 

85.2 

97.9 

1013. :3 

HW.6 

111. 1 

76.9 
117. 1 

';'::' ,_ 6 



~:. ~:·:';':::E t' r I --f roF.: r::: ::: FOPCED 
STfiWr I t4G DATE 7067::: TO 7077;:: 

MATERIAL AND ELEMENTAL BALANCES 
'-'tHTS IN OUT 

ATM. NIT ROGE N SCFM 
ASH #/ MIN 
OXYGEN SCFM 

l-!ATEF.: #/t-1 I N 

KEROGEN 

ORGANIC CARBON #/MIN 

TOTAL CARBON #/NIN 

ORG. HYDROGEN #/MIN 

ORG. NITROGEN #/MIN 
SU LF UR D/MIN 

CP ALL l-lE I GHT # ····· t-1 I t·4 

75~:. :~:7 
264. ::: :3 
20~3. 26 

13.42 
5.:::3 SHALE 
7.59 CONB 

55. 11 

45. 11 

6. 2~: 

2.12 
2.79 

467.6::: 

% REC. 
753.37 109.0 
264.83 100.0 
200.26 190.0 
79.95 TO H20 

119.30 TO CO:::':C02 
1. 'J2 GA ::; 

' 15.14 112.8 
0.58 LIO 

12. ?:;: VAF' 
1.83 SHALE 

55.28 
8.16 SHALE 

34.53 OIL 
12.54 GAS 
(1.05 l-JATER 

46.94 
7.5::: SHALE 

2'3. :'::6 Clll 
9.98 GA3 
(1.02 l-JATEF.: 

65.75 
22.01 f;HALE 
21;'. :'::6 CI r L 
14. ~:5 ':;fi;:: 
0.03 l-JATER 
6.77 
0. 5::: ::;~,ALE 
:;:. :::2 I) I L 
2. :~:6 ':;A!:: 
(1. 01 (-HiTER 
1.66 

;:. 7::: ::;HfiLE 
O. 2~3 OIL 

0.03 l-JATER 

100.3 

104.0 

102.9 

108.6 

/':' .-:. 
, I ... , • .:.. 

11:'::.2 

472. ~:8 
4.281 #/ MIN r 0.844 #/ MIN H 5.074 C/ H COM B RATIO 
:::3.17 VOL~FA 84 . 33WT .% FA 

101.0 



STnv,- I t'lG DnlE ';:'06 7::: TO 7077:::: 
OPEPflT HIG T H1E 0:: HP:::,:.o ,::4 

---_._------_. 

PAGE 1 OF 2 OPERATING FACTOR 100.00 % 

.- -. -. ... - - - - - . . - - - - - - - - - - - - - - - --- - - --- - - - - - .-- -" - - - -. - - - - - _. - --- - ---- -. ---------
~AW SHALE PROPERTIES 

(I I l Ffl 
OIL FA 

t'l I t·j C02 

C A F.: E: (I f'~ 
t·j I TPI]GEt'l 

l'~ T ~.~ 
GPT 

!H ~.~ 

I'IT~·~ 
lH~-: 

--------------------
10 • .:~ 1 H2O FA 
27. 30 1. 1:3 

17 t;'.-, 
A:3H I • ,_I":, 

IH ~·: 67. :33 
16. 25 H ' .... D F: 0 G E t·j 

O. 54 SULFUR 

RAW SHALE MOISTURE WT% (UNGROUND) 

I,JT:-;; 
I'J T ~.~ 

1.71 
(1.71 

0. :~:5 

---------------------------------------------------------------------
?RODUCT OIL PROPERTIES 

GRA'",' I T'r' DEG API 21 .:' !,JATEP IH ;.: 8. 4 
. '-' ",1' I!:; 8US-130 O. 0 SED It'lEtH t'll." 1 08G 0.0 

1,/ IS 
SUS-210 0.0 POUF.: DEG F :::5. [1 

C A F.: E:Ot·l I'J T .:.: '::5 . ~J2 H'r'DPOGEt'l I,JT;': 11.07 
tl I n~: OGEt .. : I'J T~·: 1.97 :::;Ul.FUR I,J T ;.~ 

----------------------

0.59 

-----_ .. _-------------------------------- ----------------------------
~UN DOWN OIL PROPERTIES 

GRA'",' I T'l -------------_._--------DEG AP I 21 . 1 I'JffTEI? 
1 q .. ' 

--------------------------------------------------------------------
~RODUCT WATER PROPERTIES 

C fl F:: E: Cl t'l 
t·j I T f'~: I] G E t·j 
CO,:: 

------------------------I'J T ;.: 4 • ::: 5 
I'JT;·~ ::.5:::: 
J.J T ~.~ .3. :;:? 

H'r'D F:OGEtl 
SUlFUF: I'JT~·; 10.03 

I,JT;·: 5. 0:;: 



STAI?T 1 rlG DAlE 7(167:3 TO 787'7::: 
PAGE 2 OF 2 

~RODUCT CAS PROPERTIES (DRY) 
----- -----------------------H;2 11,I'OL~'~ c: 69 C2H4 'v'OL ~.: ~] . G4 

~, . 
N2 +HP 'v'OL~~ 62. r,c: 

C2H6 'V'I)L~'~ O. c:C' .:r.J 
._'.J 02 \,'OL:·: ~~1 • 0::: c-' • ':. f'/CJL~·: O. 5S • . :J • '-' CO "," CIL~'~ :~: . 06 C:4~ ,-. 1,/CiL;·: O. 51 .;, CH4 ""'OU~ .-, '-Ie-

C5+ f ... 'CIL:·~ £1. 1:',-, L.. .~ .... t 

.J') CO2 ""ICI L;·~ ~~2 " 24 H'-"-' l ... f(IL~·~ O. c:S .;:. .:. 
t-lH :3 "'~CIL!·~ 8. 61 

,:; ~~ (I ::: S HEAT ~:TU /SCF l · ~ O. ::: 1 

--------------------------------------------------------------------
~ETORTED SHALE PROPERTIES 
-------------------------OIL FH 

OIL FA 

t-1 I t·~ C02 

CARBOr'l 
t·i I Tf':OG EN 

l.JT~·~ 0. 17 
CPT ·a.44 

HT~·~ 16. 16 

l,l T .~.~ c -, .-, 
-' . " .::. l,l T ~.~ ,a.21 

ASH HT ;'~ ::a). :34 

H\'DROGEt'l l.JT~~ 6.24 SULFUF: loJT/: ~J. :::5 

-----_ .. _------------------------------------------------------------
TEt-1PERATURES DEG F 

R fi 1,1 ::: H rl LE I r·l ------------------
fd F: TIl Hi 
Gfl::: E:D I r·i 
'-lH:=: TD IN 
COOLING HATER IN 
PRODUCT OIL OUT 
fH'1E: I n n A I F~ 

?:~: 

199 
24 :~: 
215 
1 15 
12 '';-

71 

F~ET :3HALE OUT 45:::: 
A I F.: t'lD It-! 165 GA ::: t'lD Hl 17 0:-I ,_, 

GA:3 PPOD OUT 2::::9 
COOL I riG l,lATE F.: OUT 12::: 

OFF Gfi::: 1:35 

--------------- ------------------------- ._-------------- ------------
RATES AND QUnNT ITIES 

pnl·J :::HriLE 
PET :::HALE 

--------------------

fi I F.: TOP 
f i I F.: t'1I II 
fir F.: BHl 
TOTAL A I F: 

TF'H 
TF'H 

11. ::: 0 
'3. ::::~: 

SCFt'l ? 1 'j. 3 
Sen1 1 :~:7 . 0 
!::CF t'l 97. 3 
::::CF t'l 3::;3. 6 

TH ROUGH PUT PHF2 47 9 .2 
F:ET .·· .. PAl,1 !H~'~ :::3 .3 

SC: F .···' T ::::657 . 4 
SC: F.··"T 6'9611? 
:::CF .... ·T 494 . '3 
::;C F."" T 4 :::4 9 . (1 

--------------------------------
MOI STURE VOL% 18.270 
SF' GR 0.9 77 
GAS TOP SCFM 264.9 
Gn:::: t'l I D SCFt'l :::0 . 6 
G fi ::: E: T t'l ::: C F H 2 262 • 9 
T (I T 1'1 L G fi ::: ::: C F t'l 2:' (1 :::. ,.f. 

GAS SEAL LO SS NOT I~CLUDED 
Gli::: PPOIlI. ICT :::CFt'l 1 ~: 15. (1 

COOL I t ' l l~ I .. JATEY CFt'l 
AMB AIR PEL HUM % 

94 . 0 
1 ::: . :;: 

(I I 1. 'n ELI! wr~·: Ff/= :::4 . 2 
n T 1 '.,' T r::- , 1'1 ',.'I-I! ~ ., 1=' - :-:; :=::: .::' 

::::CF/ T 1346 .7 
:::C F."" T 40 9 . 7 
:::CF .···· T 11506 .5 
:::CF ..... T 13263 . (1 

::: C F./ T 66 ::: 6 . 6 

E:nr~:o Pf::: E:::::: I t ·~ f IG 24. (1 

BED F'D Hl H20 .····FT 1 . 1 



APPENDIX 2.5 
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f**S[ MI-WORKS *** 
::;ltirn I r4G IrAT E ? 177::: TO ? 1 :::7::: 

BJiLnrlCE::; MAT ERIAL AND ELEMENTAL BALANCES 
ut·~ I T::; I [.j OUT 

ATM. NI1'ROGEN SCFM 
ASH #/MIN 
OXYG EN SCFM 

769. :::2 
26'3.8:. 
204.5(1 

670.:::0 
261~. :35 
204.50 
142. 17 

% REC. 

87.2 
1130.0 
100.0 

TO H2O 
61.42 TO CClg.:C:CI2 

WATER #/ MIN 

KEROGEN #/ MIN 

ORGANI C CARBON #/ MIN 

TOT AL CARBON #/ MIN 

ORG. NIT ROGEN #/ MIN 
SULFUR #/ MIN 

2£1.61 
7.11 SHALE 

1 :~: . 5~:1 COt'lB 

54. '3::: 

4:3.06 

62.5 :3 

6. 11. 

1.96 
:;:.23 

477.::: 4 

0.92 GAS 
1:3.26 
0.94 LIQ 

1:3.44 VAP 
3.87 SHALE 

56.62 
.-. -':17 o • .:..., SHALE 

35.70 OIL 
12.55 GAS 
o. 10 l,lATER 

47.24 
8. £1:3 ::;HALE 

2 '3.9::: OIL 
9. 1 . ..., 

0 GA:;:; 
0.135 (,lATER 

66.71 
2~:. 05 :;:;HALE 
2'3.9:3 OIL 
13.64 GA::; 

IJ.l15 L,lATEP 
-, .-.-, 
( • .:.. I" 

0.24 SHALE 
:;: • 'j 7 OIL 
-:' 14 GFJ::; .... ' . 
(1,(12 L,lATEF.: 
1 • ::: ~J 
:::. :36 
2. ::: 1 SHALE 
[1.2 :3 OIL 
0.2::: GAS 
0.04 t,jFiTEF.: 

469.62 

2 • 2 ~:: 4 ft ..... t'l I t·j C 1 • 5 (1 (1 if ..... t'l I t j H 1 • 4 :::::3 C ./ H CO t'l B RA T I 0 
82 . 92 VOL~FA 8:3.62WT.%FA 

88.6 

1133.0 

10'3. 7 

106. ..., ( 

12£1.5 

.:, .:. 
. ' '- . 1 

1 ~3:~: . ::: 

'3:::. :3 



{;., *~:;n l l- · ~·JUI? f::S 

~:nA ~:T HIG HHE ? 177::: 

E:fi L :i t·ICE::; t'lA fER I Al fH·m ELEt'1EtHfil BAlAf jCF.:::; 
lIt·j I TS I t·j OUT 

fl Tt l. t·j 1 "( F:: (I G E t·j 
A::,H 
O::.:: ' .... GEtl 

V F. F.: 0 G Et·j 

senl 
tt / t'l I t-l 

::; CFt'l 

ORGANIC CAR 80N #/ MIN 

"(OTAl CA RBON #/ MIN 

OR G. HYD ROGE N #/ MI N 

ORG . NITROGEN #/ MIN 
SU LFUR #/ MIN 

(I ~ fiL. L I,J E I G H r fF ..... t'l I t·j 

:::: • 35 1 # ..... t'l I t·j ,-. 
\i OL :'~F fi 

769. ::::2 
269. :::5 
204. ~5 0 

17. ;:::3 
7. 11 ~:;HALE 

10.27 COt'lE: 

54. f~::: 

43.06 

62. 5~: 

6. 11 

1. 9 6 .-, .-,.-, 
':" . .::,.:.. 

47?:::4 

(' 69. ::::2 
26'3. :::5 
204.5(1 

~..; PEe. 

10:::.11 TO H20 
95.3:;: TO CO:~.: C02 

U:HZ!.O 
HW. ~) 
H.1O. (1 

1. (16 GAS 

e. '34 L IG! 
15.41 VtiP 
3.87 ::;!1ALE 

5:3.54 
8.27 SHALE 

::::5.7(1 OIL 
14.47 GAS 
3. 10 l'JATEF~ 

49.24 
:3.1]3 :::HALE 

29.98 OIL 
11. 18 GA::; 
0.05 HATEF.: 

6[: . 72 
2:3.05 ::;HALE 
29.98 OIL 
15.64 GA::: 

8 .05 I,HHER 
7 '-Ie" 
I • ,::,,_, 

O. 24 ~:; HAL F 
~:. 9~'" I)IL 
~:. 02 Gff:; 
0. 02 I,JAT EF.: 
1 . :31 
~:. 40 
2. ::: 1 SJ-f fiLE 
o. 2~: OIL 
(1. :;:2 Gfi::; 
(1.04 I,JATEF.: 

4:::4 .1 :3 

116.4 

106.5 

114.4 

109.9 

118.5 

92 .~ 
105. 1 

101. :::: 

2 . 93 7 C/ H COMB RATIO 
83. 621,1 I" • \Fti 





Df"iTli ::;Ur'1t'IAk "I' 

::' T Po F: TI t I G .U nlT 7 1 7 7 :~: TO? 1 :::: 7 :~: 
OF'E I':rH I tlG T I t'1E 0:: Hr.:::;) 24 
OF-'Er<:li T I tj G FfiClOP 100. 00 ~.~ 

PA rE 1 OF 2 

----- -------------- --------------------------------------------------
RA N SHALE PROPE~TI ES 
--------------------OIL. Fii 

OIL Ffi 
~·~T:': 10. 7[1 H2O FA 
GF'T : .. :. 00 a:.., 1_, • 

n I t·j CO2 HT:': 17. :::9 W:; H wr;.~ 67. 6:3 

~H~'~ 15.67 H 'y' D R I) G E t·l 
~,~ T ~.~ (1.4'3 :::; ULFU F: 

1.JT ~·~ 1.61 
1.JT~·~ 0. ::: 1 

CAP E:Ot·j 
t·j I Tf;,:OGEt·l 

RAN SHALE MOI STU RE HT:': ( UNGROUND ) 

---------------------------------------------------------------------
~RODUCT OIL PRO PER TIES 
----- -----------------

GF:A '· ... I T\' DEG API 21 . 6 l,lATER 1.JT;'~ 3.0 ::;U:::; -1 ::::0 O. [1 :::;ED I t'l ENT t'll / J DOG O. (1 
::;U :::; 210 O. [1 POUP DEG F :=:5. ~j 

l·~ T ~.~ 33.96 H .... ·D ROG Etl Hr-; 11. 1'-' .:. 
1'~T \ .-, 16 ::;UlFU F.: 1'~T::'~ 0.64 .::. . 

I.," I :~: 

IV
I I ::: 
CAF:[:Ot·~ 
t·j I TPOGEt l 

-------- ------------------------------------------------------------
RUN DOWN OIL PROPERTIES 
--------- --------------

(; F.: fl'· ... I T 'y' DEC; FWI 2 1 . 6 I'~AT E F<: 

--------------------------------------------------------------------
?RODUCT WATER PROPERT I ES 
------------------------C ri F.: E: (I t·j l·lT ~.: 4 . :::6 H\·DROCEt·j l'lT~"'; 9. '312 

HI TF.:CiGE tl l·lT ;·; 4 . 47 :::;ULFUF.: l '~ T ~.; 4. 62 CO2 l·ll\ 1 , :::: ::: 



PHGE 2 OF 2 
?RODUCT GAS PROPERTIES (DRY) 
-- ---- - - - --- - -~ ------- --~- ~- ----H2 ","OL;·~ 4. q? 

C2H4 f'/OL;·~ O. 63 
.' , 

~~2+AR '".IOL~: 64. :~:9 C2H6 ''.''OL~·~ O. .-.-, 
t; •. :,. 02 ","I]L~'= O. 09 C"-' • .-. 'v'tJL/: 1 27 -"-' .:, . CO veil ~.: OJ 1 E: C4' ,-. ","OL~~ 1 41 

.:... . ::, . CH4 VOL;·: ~, 

:~:2 (:5+ 1,.,IOL~~ (1.5:::: 
.::. . 

CO2 t',"OL~'~ 21 0::: H·-,' .... VCJL~~ O. :32 
. .:.: .: . 

mn 'VOL;,: O. 20 
I:; R 0 ~:; ::; HEAT 3 TU ..... SCF 1 ::: ~J . 05 

--------------------------------------------------------------------
RETORTED SHALE PROPERTIES 
-------------------------OIL FFi 

OIL FFl 

t'j I f'~ C02 

CnRE:Or·~ 
f'~ I TF.:O GE tJ 

l·JT;·: 0.09 
GPT 1.2:::: 

l'JT;·: 16. 4':' '-' 

wr;·: 6.90 
l'JT;': 0.27 

A::;H l.JT% 80.79 

H\'DF.:OGEU l.JT% 0.20 
SULFUR l.JT% e.:::4 

--------------------------------------------------------------------
TEMPERA TURES DEG F 

RfH·.! ::;HAt.E I f'~ ------------------
filF: TIl Ii! 
Gns BIt IH 
I.> H ::; T II I f·j 
COOLING WATER IN 
PF.:ODUCT 0 I LOUT 
F/i'1E: I orr A I R 

75 
1 35 
242 
21 !:: 
11 ::: 
1 -.. -, :., .:.' 

12 

RET :::Hlil..E OUT 50:;: 
A I F.: 1"lD Hj 16 :~: GA::; ND IH 214 GA::; PF~OD OUT ')':.1:. 

'- ... '1_' 
COOL It·JG l,Jfl T E F.: OUT 12::: 

OFF GA::; 141 

--------------------------------------------------------------------
~ATE S AND QUANTITIES 

F:: A [,J ::; Hn L E ----- ---------------
PET ::;Hfil..E 

nIP TOP 
FiI R t·; I II 
flIP E:Ttl 
TOTFiL fl I R 

TPH 
TPH 

!:;CFt'j 
SCFt'l 
SCFt'l 
SCFt'j 

1 1 . 97 
1 (1. 02 

7'16 , 6 
159. ~~ 

'3::: • 1 
37:3. ::: 

TH POUCHPU T F'HF ~? 4f:6. 1 
RE T./ F.: ti f,J ~J T ~~ c: ::::. '7 

I 

SC:F·/ T ~:5'31 · ::: SCF./T 7i:'~? • '3 
!:;CF/T 4 9 1 c:: · '-' ::;C F"' T .:l:::::! 1 ~, · .:.:. 

(GAS FLOWS SHOWN ON ~ WET BASIS) 
-~.--.. '. - - - - - ------ - --- -- ---- _._-----
MOI STURE VOL% 21.360 
SP GR 0.975 
GW:; TOr:' !::CFt'1 257' •• t 
cns HID SCFM 24~.7 
GH::; E:Hi !:;CFt-l 22:61.;:: 
TOTFiL GAS SCFM 2566.3 

Gfj'=':; :::EnL LO S::::; tJOT I ··~CLUDED 
Gn:::; PF.:IJ JI UCT !:;CFH 1 :::2.1. ':'j 

CC,OI. 1. W:: f'ln rEf: GPt'l 
nt'IE: HIP F:EL IIUt·1 ' .' ...• 

1.0 

OIL. ./ I CUI wr .~·~ Fr!::.: :::::::.5 
OJ L 'f' I EL [J I· ... CJ! .. .. ·~ Fn ~; :::2. 'j 

::;CF.···· T 1241.5 
':;CF/T 103:::: 1. 7' 
::; C F.·" T 1 2:3 6 :::: . ~5 

::;CF.··' T 6640 . 6 

E: A r,: 0 F' F: E ::;::; It·, H G 
BED PI! HI I·L::O .. ··· FT 

24.0 
1.0 



***SE Mt - WORKS *** 
::;"rArn HIC DATE ?1 ::::7:::: TO ? 19 /::: 

MATERIAL AND ELEMENTAL BALANCES 
UtH T::; H~ OUT 

FI T t,! • t·~ I T F:: 0 G E t·4 
A:~;f' 1 
0::< '"I'C E t·4 

::::;CFt-l 
# .···· t'l I tl 

::;CFt'l 

ORGANIC CARBON #/M IN 

TOTAL CAF.:80N #/MIN 

ORG. HY DROGE N #/ MIN 

OF.:G . t·4 I TF.:OGEt··1 H.···· t'i I t4 
::;ULFUi': f~ ..... t'i I t4 

767 . ~::1 
262.02 
2(1;3. '~4 

20.24 
:3. :~:5 SHALE 

11 • :::8 CC/t'18 

59.59 

45.2::: 

6:3. ::::~: 

6 . 20 

2.0 ::: 
~: . ::::4 

472.31 

66:3.59 
262.02 
2~Z13. 94 
1· .... r:-'::"...J. 1'-' 0:::. 

77.90 
(1.92 

18.34 
1. 12 

14.03 
:3 .20 

55.42 
6. E:4 

3~5. :::2 
12.66 

~3 . 11 
46.25 

6.5:3 
~:(1. 1£1 
9.52 
£1.06 

64.:::1 
21 . ~:~: 
~:C1. 1£1 
1 .:' ':"j ,_I • ,_, t-

O. (16 -, 
( . 16 
0.26 
:::.94 
2. '34 
[1.02 
1. 78 
~:. :~:6 

2.:::1 
[1. ::::;: 
(~. 2(" 
0 .05 

45:3.54 

% REC. 

86.5 
10~3. (; 
100.0 

TO H2O 
TO C(.I:1C02 
GAS 

913.6 
LIt) 
'.lAP 
SHALE 

9:3.0 
SHALE 
OIL 
GAS 
l,JATER 

1 £12. 1 
::;HALE 
OIL 
GA:3 
~JATEF.: 

101. 5 
SHALE 
OIL 
GA::; 
HATE r.:: 

115.5 
SHALE 
OIL 
GAS 
l'~ AT E F.: 

85.6 
HHL5 

::;H ALE 
OIL 
Gfi ::; 
l·JATEF.: 

Ct 7 
.... I • 1 

;;::. ?d2 U···' t'l I t··1 C 1.321 #.····1'11 t·j H 2.061 C/f1 COt'IE: F.:flT IO 



;(.~(. :.:. ::;;Et-I I ·-· l' IO F:t::::~; FOkCE1J nni. t·12 t:1=tUit.1CE *** 
::;TriF.:T I tl G DA TE 71:::7::: TO 71":.17::: 

BnL At·l eE::; t'lATEP I fi L At·m ELEI'lEtHFiL E:RLAtKE::; 
UtH T::; Hl OUT 

fi n1 . t·l I TPOGHl ::;CFt-t 
W::; H tF .,., t,t I t·l 
OXYGEN SCFM 

KEROGEt·l 

ORCFiNIC CARBON #/MIN 

TOTFiL CFiPBON # / MIN 

ORG . HYD ROGE N #/ MIN 

ORG. NI TROGEN #/MIN 
SULFUR # .,··t'l I N 

(I ~ fiLL l,JE I CHT 

767. 21 
2;:)2. ~~'2 
2tJ~:. 1;1 4 

16. ,:::7 
8.35 SHALE 
E:. 52 COt'1E: 

45.28 

6 :3. ::: :3 

6 . 20 

c~. 0::: 
:~:. :;: 4 

767.21 
21:'2. £12 
2(1 :;:.134 

~". REC. 

100.0 
10lL (1 
100.0 

E:'j.64 TO H20 
113.23 TO CO&C02 

1. 06 GRS 
20.5:3 

1.12 LIC! 
16.22 I,,"AF' 
3.20 SHRLE 

57.41 
6.84 SHALE 

:::5.82 OIL 
14.65 GRS 

(1. 11 ~JATE~: 
4:::.33 
6.58 SHALE 

3~). 10 OIL 
11.60 GAS 

(1. ~J6 l,JATER 

21.33 SHRLE 
3(1.10 OIL 
15.40 GA:3 

O. ~J6 t,JftTER 
7.04 
0.26 SHALE 
:3 .94 OIL 
2.:::2 GAS 
0.02 l,JATEF.: 
1. S 1 
3.40 
2. ::: 1 ::;HALE 
0.2:3 OIL 
0.31 Gli::; 
(1. (15 t'JATEF.: 

47:3 . :37 

121. 7 

96.4 

106.7 

104.8 

11:3.5 

86.:3 
101. 8 

100.3 
:::: . ::!'j::::: ~·t / I"l I t·j C 0.946 # ..... 1'1 I tl H 4- . 114 C ..... H COt'1E: F.:AT I 0 
:::4.23 VOL%FA 85.28WT.%FA 



DATA SUI··lt·1AF.: .... · 

::nfHn 11·jG Di=tTE i' 1 e7::; TO i'197::: 
OF'EI":AT 1 He; T I t'lE .:: HF.:::;::. 24 
OF'Ef~:I=tT I t~ G FnCTOR 100.00 :,.: 

PAGE 1 OF 2 

-----_._--- ------------------------------------------------------------

OIL FA 
OIL FA 

CARBOt1 
t·~ I TfWGEt·~ 

t·JT ;·: 
GPT 

t·J"f :.; 

t·JT :·: 
t·JT :'·; 

~AW SHALE PF.: OPERTI ES 
--------------------
UJ. 6::: H2O FA 
-'1-' ::.':' . 00 

17. :::a3 A:3 H 

1"- .-.. -. 
T.) • .::. :.. HVDF.:OGEt·1 
(1. "" .... 

oJ·':' :::UlFUP 

RAW SHALE MOI STURE WT% ( UNGROUND) 

(1. '~3 

IH ::-; 1.68 
NT:": 0.:::5 

1 • 1::: 

---------------------------------------------------------------------

G f~: A ' ... ' I T'r' 
I ... ' I ::: 
'./ I ::: 
C i='1 F.: E:O t·j 
ti I TROG01 

DEG f1P I 
SU:::-l ::::0 
::; U::;-2 10 

t,JT :" ; 
l·lT :'·; 

PRODUCT OIL PR OPERTIFS 

:21.:;: I·JATE F.: tH~{ :3.5 
O. 0 :::ED I t'lEt'~T t'll / 100G ~). [1 
O. (1 POUR DEG F 85. ~1 

·:: 4 . 02 H 'r'D F.: 0 G E t·~ tH ;'; H1 . '39 
2.21 :::UlFUF: l·lT:·; (1.64 

--------------------------------------------------------------------
~:U t·j DOI·JI·j I) I l PF, OPEPT IE::; 

GF:n'.,.' IT .... · DEG AP I .21 . :::: .-, t:' . .:, . ,_, 

------------------------------------------------------------ "--------

C n F: B Ot1 
t1 I TROG Et·j 
CU :::: 

~RODUCT WATER PROPERTIES 

WT% 4.80 HYDROGEN 
WT% 4.02 SULFUR 
IH%~1 . 72 

IH:·: 10 .02 
In :.·; 4. 7 1 

.J 



::,TfiPT ltIG DA TE ?1::::;.'::: TO ? 197::: PAGE 2 OF 2 
~RODUCT GA S PROPERTIES (DRY) 
----------------------------H2 "I" OL~'~ 4. :::9 Cal4 '·/CIL/~ O. 60 tj 2+AF~ ","O L~'~ 64. 48 C2H6 ',.,'OL~·~ (1. 64 02 " "fOL~'~ O. 0';: r"-' • .-. ' ... 'OL~ .. ~ 1 '-1'-' -' oj . . :. . c.c CO r'."CI L~·~ .-, 04 C4' .-. \,IOL~'~ 1 :38 .::.. .:. , CH4 ''.'fOL~·~ .-, :39 C5+ 1,/ ell ~~ [1. 50 .:o il 

CO 2 J'/OL~'= 20. ':'~7 H2S \/Ol . ~·~ O. :31 
;·jH3 '·/OL~·~ O. 4~' .,:, 

GF: O~:;S HEAT ::TU /~:;C F 1 7 ':' f ,-1. 64 

--------------------------------------------------------------------
RETORTED SHALE PROPERTIES 

OIL FA 
OIL FFi 

-------------------------
~H~·~ O. 11 
GPT 'Z1.28 

t'l I t·j C02 ~'J T ~.~ 1;5 • 74 ASH ~'J T ;.~ E: 1 .06 
~,J T ~.~ 6.60 H 'y' II R 0 I:; E I·j tH ~.~ O. 19 
~'Jr~ .z1 w ~~4 SUlFUF.: ~'JT~~ (1. :::7 

en F.: E: (I t·j 
t·j I TF::OG EI·j 

--------------------------------------------------------------------
TEM PERAT URES DEG F 

F:n~'4 ::';HfILE I t·j 
fiIP TIl II I 

------------------

G fi ~:; E: II I t·j 
I..lrf:; TIl I II 
COOL I t·jG ~'JATEr.:: II·j 
PF.:ODUCT (I I:" OUT 
film I Hn A I F:: 

,. ,:, 
' o· 

1 :)::: 
24 ~5 
;;:~ i 'j 
1 -,.-. .::a:::. 
131 

7 ':-I .:.. 

RET ~:; HriLE OUT 509 
Ii I R t'lD IH 166 
GA~:; t'lD H~ 218 GA ::; F'F.:OD OUT 240 
COOL I t·j,.; l'~A T ER OUT 1 .-.'-, 

._I I~ 

OFF G fi ~:; 14 0 

- -------------------------------------------------------------------
RATES AND QU AN TITIES 

F: n (,! ~:; H fl L E 
PET ~:; HAlE 

--------------------

fiT F.: TOP 
Ii I F.: tH Ii 
fI T F.: E: T (I 
TIJTlil ri I P 

TPH 
TPH 

11. :::0 
13. ?~1 

::;c:n1 716.4 
!::CFtll 1 ~5 7 . 6 
~:;CFt'1 ':'17. i 
:::;Cnl ::4( 1.2 

TH ROUGHPU T PHF2 479.1 
RET/RAW WT% 82 .2 

:::CF/ T 3643 . 1 
SC F."" T ;::01. 6 
:::C:F.···· T 493. ::: 
!:;c F."" T 49 :;:::: . 5 

(GA S FLOWS SHOWN ON ~ WET BASIS) 
----- ---------- ------- --- ------
MOISTU RE VOL% 22 .30@ 
SF' GR 0 .969 
GAS TO P SCFM 253.1 
O-!~:, tlI Ii ::;er:t'l 249. [1 

GAS BTM BeFM 2}59.2 
TOTAL GA~ SeFM 2561 . 3 

GAS SEA L LO SS NOT I~CLUnED 
C t J:::; F' F: IJ D U C. T ~:; c: Ft-1 1 ~: 2 4 • 5 

f. uOL 1 ~1C; ~'!HT EI:: CF'j"1 
f: I' ~E; riJF: Pel f1UI -1 ;.; 

93 .0 
47 . 0 

I) t L \' I [-J.D t· ll \ f-°A ~: ::::5 . 2 
1"1 f I ',' r FI fI ',,'r,! ~.~ I= H= :.:: :10 ::=' 

!:;;CF ..... T 1286 . 9 
~::CF.· .. T 1266 . (1 

~:;CF / T 104? 1. :; 
~::c:F ./ T 13024.4 

8A PO PRESS IN HG 24 .1 
BED rD IN H20 / FT 1. 0 



':( .,..*:::Etoi.[ -·t·WF:K::; .;.;+* 
:;::l h 17::T I t·IG DATE 72(17:::: TO 721 7 :::: 

E: n L fi ,.j C E ::; t'1fi fEF.: I flL fit·Hi ELEt-1EtHAL. BliLAt.4CE'; 
UtH TS H~ OUT 

fiH1. H I TF.:OGEt~ ~:;CH1 
A:::;H #/ N I t·~ 
O>::'/GE t~ ::;CFt,: 

7:::3.22 
259 . ~5 9 
2(1 ::: .2(1 

693.66 
259 . :;9 
208 . 2~) 
158. :3'3 

% F~EC. 

88.6 
100.0 
100.0 

TO H2O 
49.54 TO (:02.:C02 

WA TER #/NIN 

KEPOGEN # / t'1 I t·~ 

ORG ANIC CAF.:80H #/ NIN 

TOTf-IL CflR 80tj U/ t'1 I,·j 

ORG. HYDROGEN #/ MIN 

o r.:: G • t·~ I l ' F.: 0 G E t·~ tf / t,"! I ,.j 
SULFUR #/MIN 

O'AL L WEIG HT #/ MIN 

21.65 
6. 6 1 SHALE 

15.04 corm 
5:::.47 

46.6 :3 

65.:::1 

6.50 

1 . :::::.: 
2 . 47 

4?O . :::5 

(1.27 GAS 
16.52 
1.2:3 LIQ 

12.9:3 I",IAP 
2. :32 SHALE 

55. :31 
7.37 SHALE 

36.69 OIL 
11 • 12 GAS 

(1. 13 l·JfiTEF.: 
45.89 
7. 11 SHALE 

3(;' 91 OIL 
7. !:a] GAS 
0.07 l,JATEP 

65.07 
21.f1S SHALE 
~a]. 91 OIL 
1::::.00 GflS 
O.O? I,HHEP 
? I::-'J . . ._, . ..) 

0.26 ::;HALE 
4. 1 .-, .;, OIL --, 
0 . 1'-' .::. GA:::; 
(1. 02 l,lATER 
1.70 
:3.0:::: 
2.48 :::;HALE 
0.Z:2 OIL 
~J . 2::: Gfl :::; 
0.05 l,JliTE F: 

460 . 2 1 

1.890 #/MIN C 1.672 #/ MIN H 1.130 C/ H COMB RATIO 
86.30 VOL %FA 87 . 46WT . %FA 

76.3 

94.6 

98.4 

98.9 

115.9 

9(1.3 
122 . 7 

'37.7 



"'·**;;.Et·l I -·t·iO F~ I<::; FOI?CI::: D Ani . tl2 BALfH.jCE *~.;; 
Sl' nRTING DATE 72078 TO 72178 

E: n L fl t'l C E ::: 
t'1fi f EF.: I tiL fH·m ELEt'IEtHAL BALANCE::: 

Ut·l I T:3 I t·l OUT 

nn1. t·j I T F~ OGE t'l SCFt-I 
ASH #/ MIN 
OXYGEN SCFM 

KEROGEt-l 

ORGnNIC CARBON #/ MIN 

ORG. HYD ROGE N #/MIN 

OPG. t·1 I TF::OGEt·j :f:!: .. · .. t·1 I t·j 
::: ULFUF:: #.·· .. 1·1 I t·j 

O' ALL WEIGH 'r #/ MIN 

..,': .. :- .: .. :' ( ,-, .,j • .:-.;..... 
251~. 59 
2(1:3. 2~:1 

18.68 
6.61 SHALE 

12.07 Cot·jE: 

5:::.47 

46. 6~: 

65.:::1 

6. 5(1 

1 .. :::::: 
2.47 

7::: :3 .. 22 
259 .. 5'3 
2(18 .. 211 
127.08 

8[1.:::1 
0. ::::(1 

1 ::: .. 2(1 
1. 23 

14.65 
2.32 

56.:37 
7. :37 

36.69 
12.69 

0 . 13 
47.57 

? 
I • 11 

3[1.91 
9.48 
[1.~)7 

66.75 
21.08 
:::0.91 
14.6::: 
0.07 
7 .. :39 
0.26 
4 . 1 .-, . :.. 
oj q-' 
.:.... ~. I' 

0 . 02 
1. 7:;: 
3. ~~17 
2.4::: 
(1.22 
[1. :::2 
0.05 

47 :3. 15 

~: REC. 

100.0 
100.0 
100.0 

TO H2O 
TO CO~:C02 
GAS 

97.4 
LIt) 
VAP 
SHALE 

97.3 
SHALE 
OIL 
GAS 
HATER 

102.0 
SHALE 
OIL 
GA::; 
l·JATEF.: 

101. 4 
SHALE 
OIL 
GA::; 
l·JIlTER 

11:=:.7 
SHfiLE 
OIL 
GA:::; 
(·lATEF~ 

91. 7 
124.2 

::;HALE 
OIL 
GA::; 
(·lATEP 

100.5 
2. '3:;: l' tf .... , t'l I t·l C 1 • :~: 4 1 f,: ..... t'1I t j H 2 .1 85 C/ H COMB RATIO 
:::6 . :30 



::: "(FIr::: T I tIC; DfHE ;> 207::: TO 7217::: 
-----_._---- _. 

PAGE 1 OF 2 OPEr:nr HlC; T Hle:: (HF.:::.::O 24 
OPEF<ATH~C; FfICTOF.: 10~). DO ~,~ 

----------_._--------------------- _. _--------------------------------- . 

OIL Fr~ 
OIL F:i 

CARBOt·j 
tl I TROGEt·1 

I ·JT~·~ 
GPT 

I·JT~; 

I.JT~~ 
I.JT~; 

~AW SHALE PROPERTIES 
--------------------
~0.69 
2:::.00 

H2O FA 

17 q.::. 
I •• " "- ASH 

16.77 HYDPOGEH 
~3.4;:; SULFUR 

IH~~ 1 . ~J :3 

I·J T ~~ 66.15 

Hr-~ 1. -.~ I' ( 

In :-:; 0.63 

0.65 

---------------------------------------------------------------------

GE:AI ... ' IT'"!, 
J",I I!:; 
'',1' I ::; 
CfiRE:Ot·j 
t·j I TPOGEt·l 

DEG APi 
SUS-130 
SU:::-210 

I·J T ~.~ 
I·J T ~= 

?RODUCT OIL PROPERTIES 
----------------------
21 . 0 I·JATER In~·~ 3. ::: 0.0 :':;ED I t'1HH NL / 100G 0.5 0.0 POUF. DEG F E:5. f1 ::4. ~~~5 H·y·DROGEt·j I·JT~~ 11.26 1 .92 SULFUR !·JT;·: 0.60 

- ---- -- - - - - -- -- - ------- ------- - - - - - - -- -._--- --- --- - -- ---------------- - ------------

~UN DOWN OIL PRO PER TIES 
GRfl'·/ IT''''' - -- - - --- -- - _._----_ .. _- -'- -

DEG fW I 21. (1 

----- --- -- --- - - -- - ----- - --- --._- -- -- -- - ---- - --- - '----- - ---- - --- - -------- -. ------

Cf'iF:E:Otl 
I·j I Tf?OGE t·j 
C02 

~ R ODUC T HATER PROPER 1' IES 
------------------------

I.JT ~·: S. 2C 
,.J T ;.~ ~:. ::: 7 
,.J T ;.: .. ) • :2 ::: 

H''''' Ii F:: I) G E t·j 
SULFUF: 

wr~: 10 . 1::: 
'·J r: 4.41 



'.' " .. ' .... , r- t 'T I I ,- , .. ~. I " , _ , 

STAR1' fNG DATE 72078 TO 7'217::: PAGE 2 OF 2 

~RODUCT GAS PROPERTIE~ (DR~) 
----------------------------

H2 ' ... 'OL~'~ 4. 67 C;;:H4 '·,,'OL}; 0. 61 
t'~2+AF: VOL~'~ 64. 79 C2H6 ' ... 'CIL~'~ 0. r:: .-.Jt.:, 
02 I· ... OL~ .. ~ 0. 02 r'; , ,-. '·iCIL~'~ 1 12 ... . ;. ,:. . 
CCI VOL~'~ -::. '-It:" C4' ,-. IIII'OL~': 1 -: •• j 

~ .. • :.. --I .:1 . 'oJ '-' 
CH4 ' ... 'OL~~ 'J ""1 '-. (:5+ VOL~'; O. " J E:: .... .::.:.' .;. '-' CO2 l'lOL~~ 21 45 H '-I 1-' ' ... 'CIL~'~ O. 31 . .:: .:' 

t·m:::: l·lOL;·~ o. 51 

GPO:::::: HEAT c:TU .····:::CF 150 • .-.t:' • :1--' 

--------------------------------------------------------------------
~ETORTED SHALE PROPERTIES 
-------------------------

OIL FA 
OIL FF"j 

tel I t·~ C02 

CAF:E:Ot·~ 
t·1 I T F.: 0 G E t·4 

~H='~ ~1.01 
GPT 3.0:::: 

~·jT;·: 15.92 

"lH~: 5 . 55 
~,jT~': ~1 . 2:~: 

fr3H lH~': E:0.65 

H' ... 'DF~ OGEt·~ lH~~ 0. 16 
SULFUr;: lH;·: 0 . 77 

--------------------------------------------------------------------
TEM PER ATURES DEG F 

Rnr,j ::':HI=tLE I t ·~ 
AIF.: TIl IH 
eli::': BTl I t4 
GA::: TIl I t·~ 
COOL I t~G ~,jAT EF.: I t·~ 
Pf':ODU CT -I I LOUT 
lit'1E: I EtlT fj H: 

:::4 
c~J :3 
2~5 
2 1 '3 
1 1 ':' '-' 1 -, .-, . .: . .::, 

76 

RET :::HF1LE OUT 507 
A I F: t'lD H~ 171 
GA::: t'lD H~ 21 ::: 
GA::: PF.:OD OUT 240 
COOL I t'~G (,j Ii T E F.: OUT 1 ~::::: 

OFF GA::': 14(1 

----- - - ------------ - ------------------------------------------------
?ATES AND QUANTITIES 

R ri L,j ::: H fi L E 
PET :::HrlL.E 

AIF.: TOP 
A I F.: t'1I II 
rJI F.: E:Tt'l 
TOTtiL A tF.: 

TPH 
TPH 

11. 77 
9.66 

:::CFt'l (':::2.5 
:::CFt'l 160. '3 
::;CFt'1 9:::. 1 
:::CFt-l 991.4 

THROUGHPUT PHF2 478.1 
RET .'R AW WT% 82 . 0 

~::CF ,"" T :~:7 :~: :::: .. [1 
S,::F ..... T :::20.0 
SCF/T 499.7 
SCF .. ···T 5[152 . 7 

(GA S FLOW S SHOWN ON ~ WET BA SIS) 
--------------------------------
MOIS 'rUR E VOL% 20.330 
SP GR 0.975 
GAS TOP SCFM 243.5 
Gfi::: t'l I Ii :;::CFt'l 251 . ':;: 
GAS BTM SCFM 2J55.7 
TOTliL Gfr:: :::CFt'l 2551. 1 

GF"6 :::[flL LO :::::; t·IOT I ··jCLU DE D 
GAS PRODUCT SCFM 1343.9 

CClO!_ I t~ c; ~,jrIT EI? GF't'i ::: ::::. (1 

tit'iE: i=i 1 f? r:::EL ~!Ut' l ;.~ 36.0 

OIL \ ' IELD lH\ Ff l ~~ :::7 .'1-
OIL '0:' I F 1) I"' ( tl ~;,~ Fr~ ::: ::: ~~ .. :::: 

:::CF ..... T 1241.~:: 
::: C F ./ T 1 z: ::: ::: • ::: 
:::C F./ T 1047(;.6 
::;C F.· .. ·T 13001 . 6 

:::CF ./ T 6:::4':) .1 

8~ik O r:'F: E::::;:: It : I·IG 2'-1 . (1 

E:ED PI! Hi H::: O.····FT 1. (1 



.;; . :.~ :';<.EI'i I -/'WF:I<: ::; ** .): 
::;-fAPTI I!G IlliTE ?~~1 ?::: 

Tel 7227::: 

E:j'="iLAUCES MAT ERIAL AND ELEMENTAL BALANCES 
UtHT::: IN OUT 

Anl. ~.~ I TF.:OGEt·~ 
fI ::;H 
0;:':: ' .... G E t·~ 

::;CFt-l 
#· .... n I t·l 

:3CFN 

7:::7.57 
261. (;7 
2':1'j. :'::5 

674. :~:'j 
261.67 
20'3.:35 
135.77 

% REC. 

85.6 
100.0 

TO H2O 
100.0 

7:3. £15 TO CO~<C02 
£1.54 t,J AT EF:: #/NIN 

KEF.:OGEN 

ORGANIC CARBON #/ NIN 

TOTAL CARBON #/MIN 

ORG. HYDROGEN U/ MIN 

OF:: G. t·1 I TROGEtl H.,·· t'l I t~ 
SULFUr: ~F ..... t'l I t·l 

O'ALL HEIGHT #/ MIN 

5.16 SHALE 
12. 9(1 COt'18 

65.72 

67.60 

? Jl 46 

GAS 
16.44 

1. 17 LIQ 
1:3. '~5 VAP 
1. 32 SHALE 

55.57 
7.47 SHALE 

~36 . 12 OIL 
11.86 GAS 

O. 11 
46.71 

HATER 

7.07 SHALE 
38. 8::: OIL 

,-, --e:-
o. ,.. '_' GA::; 
0.06 

65.2'3 
HATER 

21.26 SHALE 
3[1. :::~: OIL 
1 ::::. 1 c-.J GA::; 

(1 .06 l'UHER 
7 • .:l2 
0.40 SHALE 
4.0? OIL 
2.94 GAS 
0.02 J.1ATEF: 
1. 77 
'j ':. .:. t:. . ... ~, 

2 • . 3:::: SHALE 
0.2:3 OIL 
(1.2? Gli::. 
0.05 l'hiTER 

45'j. C1 :~: 

2 . 66:::: # ..... t'/ It·) c 1. ·133 4t.···· t'l I t·~ H 1 . :::6 c~ (:""'/-1 C(!t'lE: F.:ti T I 0 
80:86 VOL ~ FA 82.03WT.%FR 

91. 1 

84.6 

95. ~: 

96.6 

·~9. 5 

74.B 
U30.4 

96.2 



L 

''''':': "'" ~:; [ 1'1'[ - ~' l OPf::: ::; 
STARTING DATE 72 178 TO 72278 

F.:f'lLAI·4CE ::; 
1'IATEF.: I AL AtHi ELEHEtHf'iL !::ALAtKE::; 

UtH T:::; It~ OUT 

fi Tt'l. t·j I TPOGEt·j 
Fl ~:; H 
O::-:: .... 'GEt·j 

l,j ATER 

KEF.: 0 G E t·~ 

:::; CF 1"1 
# ..... t'1 I t~ 

::;CFt'l 

# ..... 1'1 I t·j 

O ~ ~ANIC CARBON # / MIN 

TOTf'lL Cfii-$Ot·1 #.···· 1'1 I t·j 

OF:G . H\' D F::OGEt-~ n .····t'l I t·~ 

onG . NITR OG EN # / MIN 
~:;UL FU F,: # ..... 1'1 I t·~ 

7:::7. 57 
261.67 
2[19. :~:5 

14.20 
5. 16 :;;HALE 
'9.04 COt'1E: 

65.72 

49.82 

67.60 

7. 4 6 

2. '32 

4? 6 . 94 

-',-,- 1:'-, 
(.:. ( !II .... ,. 

26 1 .67 
2[19. :~:5 

':J5. 1"-' o:J 

11 :::: .59 
0.6:3 

1 :::. 7'3 
1- 17 

16. :3(1 
1 '-"j • • :J ... 

57. 6~: 
7.47 

36 . 1'-' .:. 
1~:.132 

O. 11 
4:::. '32 

7.07 
3(1. :3~: 

18.96 
8.06 

67.50 
21.26 
3~~1. t:3 
15. :35 
8.06 
7.25 
(1.40 
4.07 
2.76 
13.02 
1 • f: 1 
2. ':" 8 
2. :3S 
(1.2 :3 
13.:32 
0.05 

475 . ::: 1 

::-; REC. 

100.0 
100.0 
HH3. '3 

TO H<~O 
TO COg.: C02 
GI=r3 

132.3 
LIe! 
'.,.'AP 
SHALE 

87.7 
:::;HALE 
OIL: 
GA:3 
l'!RTEF~ 

9'3.8 
SHALE 
OIL 
GAS 
l,jATEF.: 

9'3.9 
::;HliLE 
OIL 
GA~:; 

l,JATER 
'37. 1 

:;;HALE 
OIL 
Gfl~::; 

l-HHEF.: ...,r C' 
r t, • oJ 

102.0 
::;HALE 
OIL 
Gfl~:; 

~,jATE F.: 

'99. I:: 

4.026 #/MI N C 1. 804 #/MI N H 4.00 9 C/' H COMB RATIO 
80.86 VOL%F A 8 2 . 03WT.%FA 



DliT~1 :;Ut'lt'lftR",' 
--------- -_. -. 

::; UiPT I tI(~ DATE 7217:3 TO 7227:::: 
C::' Ef~~fiT H1G T HI E 0:: Hr:::;::o 24 
OPEP'-"'- r tjG Fticror~~ 100. 00 ~.~ 

PACE 1 OF 2 

----- --- - -- ---- - -- -_ ._- --- -- --------- ----------- ---"- -- -------------------------

?AW SHALE PROPERTIES 
OI L r:,i 
OI L Fli 

--------------------
In~ ~ 11. 01 H2O Fft 
CPT .-,,-. i-I · ... , 

..::.': .. ': .. .:. l,jT~': 1. 1 .j 
"-

t,! I (.j CO2 I·JT ;·~ 17.0:::: A::;H In;,~ 65.42 
l'IT;·: 16.'30 H Y D F.: 0 G E t·j 
I·J T;,: 0.5'3 SUlFUF.~ 

In:.:: 1.99 
I·J T:·; (1. 7 :3 

C fi R [:0 t·j 
H r TROGE tj 

PAI,j SHALE t'1O I ::;TUF.~E ~,J n: .;: Ut.jGROUt.m) 
f1. 17 

---------------------------------------------------------------------

GPri','" IT''''' 
1,/ I!:; 
'iI"~ ! !:; 
cnRBO t·j 
t·II TI<~ OGEt'l 

DEG API 
8U::;- 1 ::::0 
:::;U::; -21 ~:::1 

In;·: 
I'JT ~·: 

PR ODUCT OIL PROPERTIES 
----------------------
2 ~] . ::: I,JATE R In;,: 3.6 0.0 :::;ED I t'lEtH t'll ...' 1 OOG 0.2 0.0 POUf~: DE G F :::5. (1 S:::i. :~:4 H\' DF.:O GEt·j I'IT~'; 11.26 1.'36 ::;UlFUF: ~'IT;-; fl. 6:3 

--- - - -- - ----- - _.-- - ----- .. -_. -- -- --- - -- - - - - - - -- - - - - - - -- - - - - - - - -- - - - --- - -'- -- -- --------

~ UN DOWN OIL PPOPERTIES 
G r:;~ fj '.,.' I T''''' -----------------------

DEG AF'I .20 . :::: 
:;:. 6 

---------------------------------------------------------------------

CfiF:E:Ot·~ 
t··/ I T r: 0 G E t·j 
C02 

~RODUCT WATER PROPE RT I ES 
-------------------- ----

~n;·= :.J.. 4:::: 
In;·: ~:. 64 
~n ; : 21.15 

H\'DF.:OGEN 
:::.JLFUr.:: 

In ~: 10. 27 
I'.IT ;·~ 4.50 



TO ~'''227';: PAGE 2 OF 
PR ODUCT GA S P~OFERTIES (DRY) 
----- - ------ .. ~. - -" '- - -. ---- --- .. _--

H':' "," C'L/~ t:" 1 ;2: ':: 2H4 "."I]L~-: O. 6 ':' "- ,-' . 
.J t·~ 2 +flF.: ' ... 'OL~': 6:3 • rq 

Cc~H6 \/CI ~~: O. F '-' -' .. ' _,t:,. 02 '·."OL~"; O. 05 r'-" :3 I/OL~'~ 1 4'=4 -.. :" . . .' CO fj.,ICJI . ;·~ .:. 61 C4' ,~ ''.''CIL~·: 1 16 "-. .., . CH ~!· ',,"O L~'~ .-, 19 C5+ VI)L:·: O. '? .:. .:: . 
'~ '-' CO2 ',.,'OL\ ~ 1 . 51 H:2S '.,"(IL~'~ o. 30 

t'~H :::: "."(IL;~ (1. 61 

GF.: CI:;:;::: HEAT ::TU /::;CF 15:3. '0::: 

--------------------------------------------------------------------
~ETORTED SHALE PROPERTIES 

OIL FA 
OIL Fn 

-------------------------

t'l I t·1 C02 

CtiF.:80H 
t·~ I TF.:OGEt·~ 

IH~·~ ~l. 29 
GPT 0.51 

I'JT ~~ 15. 17 

I'J T ~'~ 6.61 
I,J T ~.~ :Z1.24 

ff ::;; H IH~~ ::: 1. :;:7 

H ' .... DF.:O G t:t·~ 1.JT ~'; G. 17 
SULFU F~ I,JT /~ 0.74 

-. - -- - _. - - -- - - - - - - - - --- -- - - - - - - - -- - - - - .... - - -_ .. -- - - - - - -- - - - --- - - - - - ---- - .... '"-- --- --

TEMPERATURES DEG F 
kf7H·/ ::;; I-HKE I t·~ ------------------
ff I F: T Ii I t ·~ 
Gff::; E:D I t·~ 
I.l H::;; TIr I t~ 
COOLING WATE R IN 
F'f.::ODUCT I) I LOUT 
ii t'lE: I E tn FI IF~ 

.-, .-, 
I:I':=-

2L]2 
24 :;: 
216 
115 
1.:::0 
74 

F:ET ::;HF'iLE OUT 51(1 
A I F.: t'lD Hi 1?0 
GA::; t'lD H~ 217 
GA~; PF.:O D OUT 2 :~!::: 
COOL I t·je; ~·JAT E F.~ OUT 126 

OFF GA:::; 141 

--------------------------------------------------------._-----------
RATES AND QUANTITIES 
--------------------F: H ~'J ::; H ti l.. E 

P[T ::;;HAL.E 

fl I F.: TOF' 
Ag: tHD 
Ii I F.: c:Tt'l 
TOTtiL A If.:: 

TF'H 
TF'H 

12 .00 
9. 65 

:::;CFt'l 7:::::::: . 4 
::; C n l 1 6 1 . 2 
:,:;cnl 9?:::: 
::;CHl :'~96. 0;:. 

HI F.:OUG HPUT PHF2 4:::7.:::: 
RET / RAW WT % 80.4 

SC: F .··"T :~: 692 . 1 
::; C F ..... T ::: 0 6 . 1 
::;CF ..... T 4:::6 . 6 
~:;CF/T 49:::4. '3 

.. -- - .--~ ~- - --- -.. _--- - - -- -- - - -. - -- -- - - -- - - - ---
HO I ::; TU:;::E 1'o"OU~ 21 . 1'20 
SF' GR 0.966 
,';fl:::; TOF' :::;c:nl 24 4.0 
(;Ii::; t'l I II :::;CFt-l ;::4:::.? 
en::; B T t'l :::; c: F t'1 ~:: ~1 ::: 0 . ,:: 
TOTAL GAS SCF M 2572.9 

r;Ff:::; ::;EFIL L 0 ::; ::; t IIJT I ··jCL UDED 
Gn s PRODUCT SCFM 1352.7 

COOLING WATE R CF'M 
Ht'1E: Fi I r: F:E L HUtl ~.~ 

:::7 . (1 

2::::. (1 

CI I L .... ' I E l . II ~,j T ~.; F 1:1 :-:: ::: 1 . '} 
OIL YIELD VO L% FA ~ 83.9 

::;C F ..... T 1220 . ~:: 
::;CF / T 1::: 4 ::::.4 
::;CF./ T 1040 1.7 
::; C F./ T 1::: ::: 6 5 • :::: 

;::CF / T 676:::. '3 

BARD PR ES S IN HG 24. 0 
BED PD IN H20/ FT 1.1 



~ . :.; :~:; : i'11-;'!OI<f :: S ~** 
::::.-rf'J[;:n tlG DATE 7>2 ,+7::: 

MA fER IAL AND ELEM ENTAL BALANCES 
UH I T::; I tl OUT 

flnl. t·{ I TRO GEt·j sent 
ASH # / MIN 
OXYG EN SCFM 

7:::9.41 
262.05 
20':'~. E:4 

69(1.51 
262.(15 
2(19. :::4 
119. 16 

87.5 
1 £10.0 

TO H2 O 
HW.0 

HFnER # .····r·! I N 
90.41 TO C02;C02 

KEROGE t'l # .····r·! I t·l 

TO TAL Cf'iP80tl #/ t-J I t·l 

ORG. HYDPOGEH # / t-JIH 

OF':G. tl I TF:OGEt'l # / ('1 I I··J 
::;ULFUP # ..... (·1 I t·l 

16. E:::: 
5.56 SHALE 

11. ::::2 CONB 

60.18 

4'3.17 

.- -I ~" 

t. 10 { .. : 

2.1 6 
2 . ::; ~;: 

472.46 

0.27 GAS 
14.53 

1. 29 LIC! 
11.99 VAP 

1. 24 SHALE 
56. :39 
8.31 SHALE 

34.98 OIL 
12. ';'9 GAS 

O. 11 l·~ATER 
47 I • 15 
7.81 SHALE 

2'3 .40 OIL 
9.87 GA::; 
0.06 !·JA TER 

'-r: j .-
t' ._I . I' b 

2 1.50 SHALE 
29.4(1 OIL 
14.79 GA::; 
0.07 !·JnTER 
('.29 
0.50 ::;HALE 
~: . 91 OIL 
2.:::5 Gti:::; 
O. E12 !·JATEF.: 
1 .6 :3 
:;: . :;:4 
2.74 :::;HALE 
0.21 OIL 
[1. :3:::: GA::; 
0.05 !·JATER 

459 . 10 

::::.226 #· .... t·1 HJ c 1.25::: fF.···· tH tl H ~~ . 565 C,····H COt'1E: RAT I 0 
81 .28 VOL~FA 82.22WT . %FA 

86. 1 

93.7 

95.9 

97.0 

10 7 . 6 

75.2 
11 7 .7 

C.f7 .: • 
• " I . -=-



.,.~ .;.~ * ::;E t'l I --~,jOr.::K ::; FOr;:CED flTt'l. t·j2 E:fiLnt·jCE ,'J;+ ':+: 
ST ART ING DATE 72478 TO 72578 

t'1ii TEF~ I fiL mm ELEt'IEtHAL 8ALAt·K:E:::; 
Bfl L Ht·j c: E:::; ut·j I T:3 I t·j OUT 

Fi T t'l • t·j I T F.: 0 G E t·j 
A:::;H 
0::·:: ')-'GE t·j 

!::: EROGEt·j 

::;CFt'l 
~ .... ,fo1 I t·j 

SCFt'l 

tt ./ t'l I t·j 

#/ t'l I t·j 

ORGANIC CAR80N #/ MIN 

TOTAL CnR80N #/MIN 

ORG. HY DROGE N #/ MIN 

o F.: G • t j I T F: 0 G E t·j # ..... t'l I t·j 
SULFUR #/ MIN 

O' ALL WEIGHT #/ MIN 

7:::9 .41 
262.05 
209. :::4 

1:;: .. 15 
. 5.56 SHFiLE 

7. 5::: COt'IE: 

60. 1::: 

49. 17 

67.77 

2 .1 6 
.-, ,-,.-, 
.::. . ': .. :.' 

7:::9.41 
262. [15 
2t19. :::4 

79.81 
129. 7:::: 

(1.31 
16.25 

1 ?4 . ~.' 
1:3.71 

1. 24 
5:::. :36 

::; • :;: 1 
34.13::: 
14.95 
0. 11 

41~ .; . ., 
.' • _I 

7.:::1 
2 13. 40 
11.99 

(1.136 
67.:::::: 
21.50 
21~. 4~~1 

16. 91 
0.07 
'7 
I • 10 
0.50 
::: . I~ 1 
2 .66 
0. 02 
1.65 
~:, ':1 1:' '_'. ,_1'_, 

2. 7~l 
O . 21 
o. . -,,-, ';1 1: -

0.05 
4 -:,.:, 

I '_' . 'j5 

TO H2O 
TO CO:::" C02 
GA::; 

LIe! 
'.,lAP 
::;HALE 

::;HALE 
OIL 
GA::; 
~,jATEF~ 

:::;HALE 
OIL 
GA:::; 
~'lATER 

::;HALE 
OIL 
GA::; 
~,j Ii T E F.: 

::;HALE 
OIL 
GAS 
~'IATEF.: 

::;HALE 
OIL. 
GFI::; 
~·j AT E F.: 

4. 5 :~;5 #/ t'l I t·l C (1 • ::: 4 .::' # '/1'1 I t·j H 5 • :::: :::::.: C ./ H CO t'l E: F~ fi T I U 
::: 1.2::; I,/OL\FA 

% REC. 

100.0 
100.0 
100. (1 

123.6 

97.13 

1>Z10.2 

100.2 

1134 . :3 

76.2 
11 9 . 4 

100 . 3 



ST ARTI NG DAT E 72478 TO 
OPERATING TIM E (HRS) 24 
OPEPfH I tjG FFiCTO P 100.00 ' ,' ,'. 

~AW SHALE PROPERTIES 

OIL f-f1 ~'J T ;.: 10 . :::1 H2O FA In;,: 
GIL Ff1 cpr 2:::. :3~3 

t'l J t·j CO2 ~'J T ~.: 17. .-,,-, .:'I.~ A::;H In:·: 

CAF.:E:Or·j l,J T ~,; 1.7. .-, .-, 
~ .::. H'-.'D RO GEt·j In:·~ 

t·j rTF:: 0 G Hj l,J T ~,; (1.5 5 SULFUF.: !H~~ 

RAW SHALE MOI STU RE WT% ( UNGROUND) 

GR ti"'" I T\' 
1" ,1 I ~:; 

1,/ I ;:; 
C pj F.: E: 0 t·j 
t·j I T 1": (I G E t·j 

CI?f1',,.' I T\' 

CHF.:E:Otj 
t l I TF.:CtGE t··1 
CO2 

PRODUCT OIL PROPERTIES 

DEG API 21.2 loHH EF.: ln~~ 
::;U::;-13o 0 . 0 ::; E D I t'l E t·j T t'l L."" 1 .:n:1 G 
::;U:::;-2 1 (1 0.0 POUF.: DEG F 

l'JT~': ;::4 . ~)5 H\'DPOGEtl l'JT;'~ 
~,jT% .-, 16 ::;ULFUF.: In;·: a::.. 

~:u t'l DO~'lt·j 0 I L F'F.:OF'EF.: T IE:; 

DEG fiF'I 21 . 2 ~'lA TE P 

PPODUC T WATEP PPOPERTIES 

l,JT;': 4.9:3 H\ 'DF.:OGEtj ~n;~ 

l·JT ;.: :' ~55 ::;;ULFUr;:: l,JT }; -' . 
l,J T% : ' t:' '-I ,_I " ,_I I:' 

PAGE 1 OF 2 

0.8f1 

66.58 

1. 81 
0.72 

0.61 

4. 1 
0.3 

85. [1 

11. 19 
0.60 

4. 1 

10.41 .-, 'j::: .:J • 



STARTING DATE 72478 TO 7257::: 
PAGE 2 OF 2 

~RODUCT GAS PROPERTIES (DRY) 
----------------------------H2 'viOL;"; .. 72 C2H4 '..,'CIL=-: 1.:1. 68 "to 

H2+FIR '·."OL .~'~ 62. ':. ,:, 
Cc:H6 VCJL~: 0. 5? ,_fa:-. 

02 VOL~'~ 1]. 132 C--, • ,-. l'l(IL;~ 1 27 . ';" .: . . CO VOL~~ 2. :;2 C4~ I:' VOL~; fl. 85 '-' CH4 l't,I OL~·~ .:. 22 C~j+ "/CIL~~ 13. 613 <-. 
CO2 VOL~~ ~:::3 • '51 H2S I·."OL~= f.). -:-= '-"-' HHJ VCIL/: 0 . .... ..., 

':.. ( 

GF.~ (I ::; S HEAT '::TU/::::CF 16:3. 65 

--------------------------------------------------------------------
RETORTED SHALE PROPERTIES 

OIL FA 
OIL FA 

-------------------------

t'1I t·l C02 

C fl F.: B 0 t·j 
HI TI<OGEI·l 

l'~ T ~.; i~1 • 07 
GPT J.1:3 

lH ~.~ 15. 7 :::: 

l,J T :.~ .- ""·i :' ... ~ 
lH ~.= ~1. 21 

A:::: H lH~-= :::2. 16 

H \' D F: 0 G E t·l Hr-= 0.20 
SULFUF.: l,J T /~ 0. :36 

-------------------------------------------------------------------- , 
TEMPERATURES DEG F 

p n ~,~ ::: H ~i LEI Il ------------------
Fi I F: T D I t·~ 
Gn::: BD I t·l 
Gn::: TIl I H 
COOLING WATER IH 
PPODUCT OIL OUT 
fH'1E:IEIH AIR 

85 
c: 0? 
246 
2 i ::: 
116 
129 

13 

RET ::::HfiLE OUT 5C11 
A r F.: t'lD H~ 175 
GA:::: t'l D Hl 221 
Gfe:: PROLI OUT 242 
COOL I t·1G ~'~HTEF: OUT 1 '':17 <-I 

OFF GA::: 14 :::: 

--------------------------------------------------------------------
~nTES AH D QUAHTITIES 

F.: Pi ~'J ::: H Ii l_ E 
RE T :::HFII_E 

------------ --------

AIF: TOP 
A IF.: I'HD 
FI I F: BHl 
TOTfiL nr I? 

TPH 
TF'H 

~:: c r=- 1'1 
:::CFt'l 
:::CFt'l 
:::CFt'l 

11. ::: 1 
9.57 

?40.2 
160.6 

9:::.5 
~'~q .:' 
.. ' . ' .. ' • ,_I 

TH ROUGHP UT PHF2 479.5 
RET ..... F.: f::l ,J ~H ~.; 81 . li 

SC: F.·," T 3761 . 2 
!::C:F ... ·· j - !:: 16 .2 
t:CF/T 500.4 
:::CF .·· .. T 5077 . 8 

0:: C A:::: FLO [,J ::: ::; I-I U [,J t·i Ol·ii [,JET E: fi ::: I ::: ::0 

.. ~. - ~- - --- _. -. --- - - -- - - - --- ,- - --- -- -- - - ---
MOISTURE VO L% 18.560 
SP GR 0.996 
GAS TOP SCFM 230.1 
Gns MID scrM 250 . 5 
Gfr:: E:HI :::cnl 2 :160 . ::: 
TOTrlL Gfr:: :::CHl 2541.3 

Gfl::: :::Ef'I'-- LO:::::: liOT I "'~(:L UDEIt 
Gn::: PF.:ODIICT :::CFt'l 1 :;:::;0.6 

(:00l._ I t·le; LH'fTE i? GI-='I'l 
flt·lE.: n I F: r.::EL HUt'l ~.; 

::::9. f) 
0.0 

(I J L \ ' I r::Lfi LjT ~·; FfI -= :::2. 1 
CI I L ",' I E l_ D 1,/ I) L ;.; r- n :-: ::: 1 " ::;: 

:::CF ..... r 1169.2 
S C F."" T 1 27 -;' • ::! 
:::CF/T 10471.7 
:::CF ..... T 12913.? 

:~:CF ..... T 69 14. [I 

E:FiF::CI F'Ic:t:::: :::: I h HG 24 . 1 
BED PD IH H?O/ FT 1.1 



,(. ,l: ,,:- ::; E t'l I - I,j (I F.: f< :::; .;.:. .:~ .". 

STARTI NG DATE 72578 TO 72678 

MA TERIAL AND ELEMENTAL. BALANCES 
UI·j I T::; II·j OUT 

FiTt'l. t·j I TF~OGEt'l 
A::;H 
O::<'"!'GEt·j 

t,.IATEF.: 

~:::EF~OGE t·j 

SCFt'l 
# .···· t'l I t·j 

t:CFt'l 

#/t'l I H 

# .····t-1IN 

Or.::Gfit·! I C CA1':E:OI·j #.····t'l I t·j 

TorfiL CFIF:E:Oll H.··' t'l I t·j 

ORG. HYD ROGEN # / MIH 

op e;. Ij I TF.:OG Et·j ~f.,··t'l I H 
SULFUR # / MIN 

7:::8.54 
26(1. :~:4 

:209.Gl 

19. 69 ~ 
6.98 :::HALE 

12. 77 C!)to18 

57.09 

67.46 

2. 14 
2.96 

695.29 
c~6£1. :::4 
2(1', • f-) 1 
134.41 
74.53 
0.67 

17.45 
1. 47 

12.51 
3.47 

53.::::3 
7.138 

34.49 
1 '"' Co. 13 

O. 1':' '-' 
44.97 
6.96 

"',c· qq c.. t..:' •• ' .. ' 

8.94 
0.(18 

63.69 
2~~; ~ 99 
2::: • 99 
l :~:. 6:3 - 0.0::: 
7. 1'-' .::. 
0 . 12 
') ''''' ,-, '_'. J . ,* 

':J .... 99 
(1.02 
1. 70 
'j .-, t: 
'_' • • ;1 ._1 

2.:::0 
0.20 
(1.2::: 
(1. 1~16 

456. 1'-' .::. 

TO H2O 
TO COt:C02 
GAS 

LIO 
'",lAP 
SHALE 

SHALE 
OIL 
GAt; 
l,JATEF.: 

SHALE 
OIL 
GA:3 
t,JATER 

SHALE 
OIL 
GI=t::; 
t,JAT EF.: 

SHALE 
OIL 
Gfi ::; 
~'lA T E F.: 

::;HALE 
OIL. 
GA S 
t·jATEF.: 

2 . 696 # .. ··· t,l I t·1 C 1 ,4 19 4t .· .. ·t,1 I Ij H 1.900 C ..... H COt'l E: RFIT I (I 
81.19 VOL %FA 82.05W·r.%FA 

% REC. 

88.2 
H}0.0 
100.0 

88.6 

94.3 

92.3 

94.4 

1 (15. (1 

79.0 
11 :;: • 1 

9('.2 



0': **::;Hl I -~'IOF:K::; FOPCEll fiH1. ~'12 BALAt·1CE ~:** 
::nfHn HIe; DATE 7257::: TO 7267:3 

t'lA T EF.~ I flL AtlD ELEt'1EHTAL EAlAt·1CES 
E:FlLfH1CE::; U~H T::; H1 OUT % REC. 

FITt'l. t·1 I TPOGEt·j :3CFt-l 7:::::;.54 788.54 lee.0 
fi:::;H #/ t'l I t·j 260. :;:4 26(1.34 100.0 
O::<'lGE~·j scn1 2.]'3.61 2£19.61 100.0 

1(11).65 TO H2O 
1(1:3 • 21) TC ::::;oe-:e02 

0.76 GR~3 
~,j Fi T E F.~ # ..... t'1 I t·j 16 • .49 19. 13 116. 1 

6. '3 :;: :3HALE 1. 47 LII) 
9.56 CONS 14. 19 VAP 

3.47 SHALE 
KEROGEt·j # / t'l I t·j 57.0'3 55.54 97.3 

7. [1:3 SHALE 
34.4'3 OIL 
1:3.:::4 GAS 
0. 13 ~,jATER 

o F.: G fit-1 I C CAF.:80t·j #/t'1 I t·j 48.75 46. E:lZ1 96.0 
6.96 SHFtLE 

2:3.99 OIL 
10.77 GA::; 
0. ~)8 l'HHEF.: 

TOTAL CflF.:80t·j # ..... t·l I ~·1 67.46 ,- C' C' ') 
tj.J. '_'.:... 97.1 
2f1. '3'3 SHALE 
2:::. '3 13 OIL 
15.46 GA:::; 

(1.0::: ~,JAT EF.: 
OPG. H \' Dr;: (I G E t·1 ~ ..... t'l I t·1 6. -,,-, 6. 13::: 102.9 I" .:-

~) . 1'-'- ::;HALE 
.:' qq ... ' .. ' .' OIL 
2.:::4 Gfr::; 
[1.02 ~,J Ii T E F.: 

OF: G. t·j I TF.:OGEt·1 it ..... H I t·1 2. 14 1.7'2 80.4 
SULFUF.: n ..... t,l I t·j 2.96 ::: .. :3':'· 114.4 

2 .. :::~] ::;HALE 
0.20 OIL 
O. :~:2 GA:3 
0.06 ~,jArER 

o ~ flU_ ~,JE I GHT 4*/t'1 I /·1 46':". :;:7 469. 7~: 100. 1 

3.817 # / MIH C 1.062 #/ HIH H 3.5'34 C/ H COMB RATIO 
:31. -19 I,/Ol :·: FA ::::2. 05~n • \FA 



ST AF:T I He; DFH E 725?::: TO 7267::: 
OPER nTING TI ME (H RS) 24 
OPERA TIN G FA CTOR 1~0.00 % 

OIl. Ff1 
OI L FF1 

t'1I tl C0 2 

CfiR 801--j 
t-j I TROGEt4 

lH ~-~ 

GPT 

l,jT~-~ 

l,j T ~,~ 
l,jT~-~ 

RAW SHALE PROPERTIES 

10. 7::: H2O FA l,jT~-; 
.-.. -, .- ,.-, :::..: .. .;:, . .:. 

17 , . 60 A ~:;H lH% 

17.30 H\'DF.:OGEt-4 HT~~ 
0.55 :::ULFUF.: lH~'~ 

RAW SHfiLE MOISTURE WT% (UNGROUND ) 

GPA',,.' I T'y' 
1..,1 I S 
." ,' I::; 
C Af<: E~m- 1 
t-j I T f,: 0 G E t-j 

PRODUCT OIL PROPERTlES 

DEG API 21.4 L,IATER L,jT~-~ 

:3US-l ::::0 0.0 ~:; E D I t'j E t-4 T r'lL / 1 Of~lG 
:3U~:; -' 210 0.0 POUF.: DEG F 

~,j T ~-~ :::4.0 6 H \' II r;,: 0 G E t-j ~H~~ 
l,jT:-~ .:. 

<.... 10 ~:;ULFU~: wr~-~ 

RUN DOWN OIL PROPE RTIE S 

DEG FIF'I 2 1.4 L,IATEF.: 

?RODUC T WfiTE R PROP ER TI ES 

1.00 

66.76 

1.85 
0.76 

0.77 

4.7 
13.0 

E:5. tl 
11.56 
0.5'3 

'::F1f;,:f30t-4 
-j I TF:OGE t-j 

WT % 4 . 77 HYDR OGEN 
WT% 3.07 SULFU R 

~H ~-~ 1 (1 • ::::1 
_ ~H~-~ 4.14 

C0 2 ~H ;-~ ). 62 

PAGE 1 OF 2 



STnr~:T I tJC DrITt: 

H2 
N2+fi r? 
02 
CO 
CH4 
COc~ 

G F.: 0 :.:; ::; 

-;t .-. c:: -, .-. ( .::: ..... 1,. ':. 

I·/OL =.~ 
"/C'L~': 
' ... 'OL:'·~ 
l'lCfL~': 
"/OL;·; 
VOL ~·= 

HEfn 

"rei 726?8 
PAGE 2 OF 2 

~RODUCT GAS PROPERTIES (DRY) 
--- ---- _._ -------------------

t:: 15 C2H4 \,10 L !.: fl.68 
,_, . 

6:~: • 46 C2H6 I,.'OL% o. 63 o. 06 ,-. ., . S ' ... 'OL~= 1 30 -.. ~ . . .:. :~. :) C4' ,-. ··,"CIL~': 1 .... .. -. 0:... 
'J . ~":I 2. C" .-. 

(:5+ ',/OL. ~~ o. :3'3 
,_I.:" 

21 -' .-, H'-" -" "/OL:": 0. 31 . .. .::. .:..:.: . 
r'~H:3 ·,,"C'L~'~ 0. 54 

c:TU ..... ::;CF 15::: • 50 

--------------------------------------------------------------------
~ETORTED SHALE PROPERTIES 

OIL FA 
OIL FA 

-------------------------1,1'-;': ~l. H: 
GPT 0.47 

tH [1 C02 l'lT;·; 1 :. • 1 r:.-,_, A::;H lH ~-= :::1.74 
1,1T;': 6 .59 H .... 'DROGEt·j lH ;~ (1. 16 l'l T ;': 0.22 SULFUF.: 1,1T/: ~3. 88 

CARBOt·j 
t·j I T POGE~l 

--------------------------------------------------------------------
TEMPERATURES DEG F 

R fli,j ::; 1 .. ·1 ALE I tJ 
fi I f~: T II I t·j 
GA::; E:n I [J 

------------------

'..lH::; Tn I t·J 
COOL I t·IG i·lFITEF.: I t·j 
PPODU CT OIL OUT 
Atom I EtH A I R 

2Z15 
245 
216 
116 
129 

PET ::;HALE OU T 
fi I R t'i Ii I tj 
GA ::; HD I [.j 
GA:::; PF.'OD OUT 
COOLING WATER OUT 

OFF GF1::; 

51 :~: 
1?:3 
219 
240 
126 

142 

-------------------- --- ---------------------------------------------
~ATES AND QUANTITIES 

f~: ~ii,j ::;HALE 
PET ::;HAL_E 

--------------------

AIR TOP 
fi I~: tH It 
FI I 1<: B T t'1 
TOTA L A I F.: 

TF'H 
TF'H 

::;CFt'1 
::;CFtoI 
:::CFt'l 
:':;CFt'1 

11 . 70 
13 II 56 

741. 5 
it:"-, ""':' 1 ,_,,, .. ,. 

·~9::: . 1 

TH ROU GHPUT PHF2 4?5 .1 
PET/RAW WT% 81.7 

:::C F'."" T ~::::02 . 7 
!::CF./ T 813 :::.7 
~:;CF"'''T 507 .. 7 
SC F.·,"T 5 11 9. 1 

_._------------------------------
t'l (I I ~:; T U f;: E 1,/ 0 l_ ~.: 1 ':~ • :::: ::: (1 

SP GF.: 0.976 
GAS TOP SCFM 229.8 
ens MID SCFM 250 . 2 
C f'j ::; [: T II :::; C F' t'1 <~ ~i :::: :::: • ';'1 
TOTRL Gf'J':: ::;CFt'l 2:; 1 :::. ~) 

Gn s SERL LO SS NnT I~CLUDED 
Gns PPODJCT SCF M 1359.0 

COOL I I !f; i,lATEP CPt'l 
flt'IE: n I f~: F:E L HUI"I ;.; 

::: 9 .. [1 
26 .. Cl 

OJ L 'r'I El .D iH \ Ffi == :::.:~ . (1 
(I I L '/ I E. L D 1,/ ;J 1_ ;.; F-' f! = :~: j • 2 

:::; C F.···· T 1 1 7 :::. 6 
::; C F ..... T 1 .;:, ::: ::::. 1 
::;CF/T 10451 . ::: 
:::;CF ..... T 1291:::: . 6 

:::CF/T 696'3 . ::: 

BA RD PRESS IN HG 24 .1 
DED PD !rJ H20 ····· FT 1. 1 



;., ~I, '* ::; E t'1 T - ~· I OF~ r::: ::; '* '* ~t 
ST AF~ T I tJG DATE 7261':::: -f(! 1'277::: 

MATERIAL AND ELEMENTAL BALANCES 
Utj IT::; Hj OUT 

ATM. NITROGEN SCFM 
nSH #/ MIN 
OXYG EN SCFM 

WATER #/ MIN 

I<EPOGEt·j #/ t'1 I t·j 

ORGANIC CARBON #/ MIN 

TOTAL CARBON #/ MIN 

ORG. HYDROGEN #/MIN 

ORG. NITROGEN #/ MIN 
:::;ULFUF.: ~~ / t'l I tj 

7:::7.15 
257.4 :3 
2~J9. 24 

6.45 SHALE 
11. 70 COt'1B 

52.67 

4~;. 15 

61. :~:2 

6 .. 14 

2.1 ? 
2 . 5c~ 

45 13 .. 40 

707.49 
257.43 
209.24 
12:3.21 
85.49 
0.54 

15.38 
1. 54 

12.64 
1. 20 

50.39 
6.72 

32.41 
11. 17 
0.09 

41.1;"8 
6.2'3 

27.23 
8.41 
0.135 

60. 16 
19.:::7 
~,.., '-1 '-' 
~ ( • .::... .:J 
12. 9·~ 

O. ~)7 
6. :::6 
0.43 
.-. -, t:' 
":'. " ,_I 

2.66 
0.02 
1.64 
2 . :::2 
2. :~:? 
0. 19 
(1.22 
0.05 

451.46 

% REC. 

89.9 
100.0 
100.0 

TO H2O 
TO CO~<C02 
GAS 

84.7 
LIQ 
VAF' 
SHALE 

95.7 
SHALE 
OIL 
GAS 
~·JATER 

97.3 
::;HALE 
OIL 
GAS 
I·JATER 

98. 1 
SHALE 
OIL 
GA::; 
l·JfiTER 

111. 6 
SHALE 
OIL 
GAt; 
1·I ATEr.~ 

75.4 
112. 1 

:::HALE 
OIL ,-.-.. -. 
..I n ·:· 
l·J FI T E F.: 

13:::. :3 

3 . 03? # .··' t·! I t·j C 1. ::::00 # ... ·· t·1 I t·j H 2.335 (:./H cm·m F.:AT I 0 
87 . 38 VO L%FA 88.39WT.%FA 



E:tlL A 1·1 CE::: 

fl T t'l • t-l I T F.: 0 G E t~ 
fi :::H 
O::-:; .... ·GEt·j 

-, .-, .- -, ,~'I 

" a::...,: ... I:. Tel ?2?7:3 

t'lfl rEr: I AL AHD ELENEtHAL BALAtKE:; 
UtH T:':: Hl OUT 

:::CFN 
# , .. ' t'1 I t·l 

:'::CFN 

7:::7.15 
257.4 :3 
2(1 1;'.24 

787. 15 
257.4:3 
2(1'3.24 
94.4 :3 

% REC. 

1(;0.0 
leo.o 
100.0 

TO . H2O 
114.21 TO CO~<C02 

1·1AT EP #.··'t·l t H 

KEF~OGEt'1 #/t'l I t~ 

ORGANIC CAPBOH #/ NIN 

TOTAL CARBON #/ NIN 

ORG. HYDROGEN #/MIN 

ORG. NITROGEN ~/NIN 
SULFUR #/ NIN 

O' ALL WEIG HT #/ MIN 

15 • . 42 
6.45 SHALE 
E:.97 COt'18 

C'? .-..., 
·J_.tl( 

4:3.15 

61. ::::2 

6.14 

2.17 
.-, c:-.-, c.. • ,_''::' 

45'3 . 40 

0. 6~J GAS 
16.80 

1. 54 LIG! 
14.06 '.lAP 
1.20 SHALE 

51.71 
6.72 SHALE 

32.41 OIL 
12.50 GAS 
0. ~J9 ~JATF.R 

4:;:.44 
6.2'3 :'::HALE .-, -, .-, .-, c.. ( • .::..,) OIL 
9. :37 GAS 
0.05 1·4ATER 

61. 6 :~: 
1·3.~::7 :::HALE 
,.. • ..., 'J'-' .c. I' • ,- .:'j OIL 
14.46 GA ::: 
0.07 !·/ATEP 
6.70 
0.43 SHALE 
3.75 OIL 
2.50 GA:3 
0.02 I·UHER 
1.67 
2. :::4 
2. :~:? SHALE:. 
0. 19 OIL 
0.24 GW:; 
(1.0:i !·JATEF.: 

462. 95 

.: ' "7 .: • • : . 
,_, I II ,_, ' •• ' 

3. 991 #.····t'l I t·1 CO. '397 # .····t'l I t·1 H 4. OO:i C ..... f-I COt'1E: PAT I I) 
'".' 0 L ~.~ F fi 

108.9 

98.2 

:00.7 

100.5 

109. 1 

77.0 
11~: • 1 

100.::: 

..J 



ST ARTING DRTE 72678 TO 
OPERATING TIME (HRS) 24 
m"ERAT I tlG FACTOF.: 100.00 

DRT:i ::;Ut'lt'lAP'l 

-, .-,-, ~ 1-' 
I" c. .. I' ':' 

•... -. 
PAGE 1 OF 2 

---- -------------------------------------------------------------------
RAW SHALE PROPERTIES 
--------------------OI L. Ffi 

OIL. Ffj 
lH~': 9.62 H2O FA 
GPT 25. 2~J 

l,Jn~ 1. 15 

t'lIH CO2 lH~~ 17.48 A::;H HT~'~ 67.55 

l'J T ~.~ 16.09 H'lD~:OGEt~ 
l,J T ~.: 0.57 ::;ULFUR 

Cfi f~:E:O t·j 
t·~ I TF.:OGEt·j HT% 1. 74 

lH~': 0.66 

RAW SHALE MOISTURE WT% (UNGROUND) 0.54 

---------------------------------------------------------------------
PRODUCT OIL PROPERTIES 
----------------------G F,: Fi '",' I T 'l DEG API 21 .. :;: l,JAT E F.: I'JT~': 5.(1 './ I t; 8U::;-1 ::::(1 0.(1 ::;ED I t'IEtH t'll/ 1 (lOG ~.1. 1 \l I ::: ::;U:3-21 ~J 0.0 POUF.: nEG F ;::5.[1 C pj F: E: 0 t·l I,JT~': :::4. ~J4 HYDROGEt·j l,JT:': 11.5? t·j I TF.:OGEt·j l,JT:': 2.02 ::;ULFUF: l'JT:-; (1.58 

--------------------------------------------------------------------
~UN DOWN OIL PROPERTIES 
-----------------------G r.:: A '" ,' I T 'y' DEG AP I 21 .:::: I,JR T E F.: l'IT:'~ 5. (1 

--------------------------------------------------------------------

CflRE:Ot··1 
t··1 I T I? 0 G E t·~ 
C02 

0R ODUCT WA TE R PROPERTIES 
---------- ---------- ----

~.J T ~.~ 3 .. '3::: 
l'IT:': 2. :::::::: 
~IJ T ~.~ 3.. 7 7 

H\'DF:OGEtj 
:::ULFU F.: 

l'l T ;.: 1 (1 • 5:3 
l,JT~'~ ~: .. ~:6 



0..::::-___ _ 

L 

- . _.- , - "" 
- f •• _ 

.. . 1". 

STARTING DArE 72678 TO 7 277::: PAGE ? OF 2 

~RODUC T GAS PROPERTIES (DRY) 
----------------------------

H2 ',/O L~'~ 4. :~:? Cc:H4 ... ,'CIL~·: fl • 59 
t·E:+nR "" 'O L~': 64 . -'.-. C;:;:H6 ·,.··CIL/~ O. 48 .. . :' 
02 ' ... 'J]L:·~ O. (15 r '-' • ,-. \,'OL::': 1 2'3 - ' ';' . . ::- . 
CO VOL7.·: ,- , 3(1 C4' 

,-, 
''.''OL~~ 1 14 .:: . .:. . 

CH4 "/OL~'~ 1 . 77 C5+ f..,JOL~·~ fl. 23 
CO2 ' ... tOL~·~ .-..... , 21 H':":' l·lOL:'·~ fl. 2:3 .::..:::. . 

':'- '-' 

t·lH3 VOL:'~ O. 7-:· 
I 'J 

GF.:O:::S HEAT C:TU /SCF 1 :37 • 5:3 

--------------------------------------------------------------------
~ETORTED SHALE PROPER TIES 
-------------------------

OIL FA 
OIL Fti 

t'l I t·l C02 

C f'iF.: E: 0 t·l 
t·J I TF.:OGEtl 

lH~': 0.11 
GF'T 0 .30 

lH~': 15.79 

l,j T ~,: B. :~:0 
l,j T ~.: -:1.2(1 

A~:: H l,jT~': 81. J5~: 

H'lDF.:OGEt·l lH ::': (1. 1':' '-' 
SULFUR !,IT% 0.75 

--------------------------------------------------------------------
TEMPERATURES DEG F 
------------------

F: Pi l,j ~:: HAL E I tl 
FIIF: TD Hl 
GFiS E:D I tJ 
IAi ~:: -I'D I t·l 
COOL I t·lG !,fl=iTEF.: I t·l 
pr~:CtD UCT 0 I LOUT 
At'm I E trr A I R 

::(1 
2a::; 
2:+7 
21::: 
11 ::: 
130 

79 

F.:E·T :::HALE OUT :~ 16 
fiI P t'lD Hl 177 
Gff3 t'lD It- 221 
GA~3 PROD OUT 242 
COOL I t·lG l,lATE F.: OUT 12::: 

OFF GH~::; 14:':: 

-------------------- ------------------------------------------------
RATES nND QUfiNTITIES 

Pf'il,j :;::HALE 
PET ::::HfiLE 

flIR TOP 
A I F.: t'iT II 
ti I F.: E: n·f 
TOTAL AlP 

TPH 
TPH 

11. 4:::: 
9.46 

:::CF t'l 742. :;:: 
!::CFt'l 15,::'.9 
!::CFt'l 96. 7 
:::Cf~ t'l 396.4 

TH ROUGHPUT PHF2 464.3 
RET / Pf'iW WT % 82 . 8 

~:;CF.""T :~::::'j:::.4 
SCF ..... T 823.5 
:::CF ..... T 507 . ::;: 
~;CF .. · .. T 5229.1 

--------------- --------------- --
t'10 I ::::TljF:r-: \iOL~'; 19 . 5'30 
:::P GR 0.981 
GAS TOP SCFM 22 9 .7 
Gfi::: n I.lI :::eFt'l .2~50. (1 

Gf1:::: E:HI ::::CFt-l 2 ~159. (1 

TOTAL GA S seFM 2538.7 

::;CF ..... T 1205 .4 
:::;CF ..... T 131:2.::: 
~:: C F ..... T 1 (1 :::: (1 5 • 9 
;:;C:F ..... T 1:~: :=:2::.: . 5 

GFf':: :;E~-:-!L LO::::::: t·WT I >~ C:UJDED 
GAS PRODU CT SCFM 1358.2 SCF / T 7 128. 1 

COOL. J tfC ~' IATEP CPt'l ':Hj . (1 F:APO F'F:E::::::;; I tl He; 24. 1 
fl t'i E: fi I F: F: E 1_ ~ I U t'l \ ~:::2 . 0 E: E II P II I H H ? 0 ..... F T 1 . (1 

OIL Y I f;:LD wr~·; Ft1 == :::::::. ::;: 
U 'j L ",' lEt _ n "/ (I L ;; F n == ::: ? ~f 



APPENDIX 2.6 

SCMI-lvORKS RETORTING RESEARCH - INCREr1ENTAL BOTTOM AIR 
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;, :" :.,.::;E t-1 I -- l- IOI~: f": ::; * ·H:· 
dTART ING DATE 731 78 TO 8178 

MATERIAL AND ELEMENTAL 8ALANCES 
litH T::; It~ OUT 

An-I. t·~ I HWGH~ ::;CFt-1 
nSH #/ MIN 
OXYGEN SCFM 

I::: EF.:O G Et·i 

ORGANIC CARBON #/ MIN 

TOTAL CA R80N #/MIN 

ORG. HYDROGEN #/ MIN 

I) FU:; • t·4 I T F: (.I G E t·j t~ ..... t-1 I 1,·1 
SUL FU R #/ MIN 

O~ ALL WEI GHT #/M IN 

7 '39. :3SI 
261.00 
~~12.50 

5.65 SHALE 
12.63 COi-18 

51. 19 

43.20 

62. 4~: 

6.09 

1 • I~ :~: 

2 . 67 

465.?? 

687.20 
261.1)1) 
212.50 
133. (11 

7'3.21 
f1.2E: 

16.73 
0.30 

15. 18 
1. 25 

48. :33 
4.50 

:32. 7~3 
11. 61 

(1.03 
4(1. ::;: 1 

4.06 
27.69 
8.55 
(1. (11 

59.54 
18.30 
2? . 69 
1 ~:. 54 

(1. (11 
6 . 9:;: 
(1 . 44 
~:. 65 
2 . :::4 
0.00 
1.65 
2 . 82 
2.27 
0 . 21 
~Z1.:32 
0.02 

457.41 

TO H2O 
TO COg.:C02 
GAS 

LIQ 
\JAP 
SHALE 

SHALE 
OIL 
GAS 
l-JAT E F.: 

S;HALE 
OIL 
GAS 
l-~ATEF.: 

SHALE 
OIL 
GA S 
l-JAT ER 

::;;HALE 
OIL 
GFI::; 
l,HiT EF.: 

S;HALE 
OIL 
GA::; 
l-.!fHEF.: 

2 . 831 #/ MIN C 1 .~~1 #/MIN H 2 .01 7 C/ H COM B RATI O 
:::2. 76 "/ CtL ~·~Ffi :::::::. 6 3 ~·tT • ~'~ F A 

~/. REC . 

86.0 
11:10. I) 
100.0 

91. 5 

95.4 

93.3 

1;'5 • .:1 

1 1 :~: .9 

::: 5 .4 
105.7 

'38 .2 



~I: ,( ~:. ::;: [t'l I -(,W r.:: f· :::; 
STAR1'ING DATE 73 178 TO 8178 

t'm TEF~ I AL mm ELEt'lEtHAL 8fILAt'lCE ~: 
UtHTS Hl OUT 

finl. t·j I TF.:OGEtl 
fi:::: H 
O::':: 'lG Et·l 

:::CFt'l 
tt ..... t'l I tl 

:::CFt'l 

# ..... t'l I H 

# ./ t'l I t·j 

ORGANIC CARBON #/ MIN 

TOTAL CARBOH #/MIN 

Or:::G. H\ 'D F::OGEt·j j~ ..... t'l I I··j 

ORG. NITROGEN #/ MIN 
SUL FUR #/ MIN 

O' ALL WEIGHT ~ / MIN 

7 '11:' .:.q .... '. '-'.' 
261.00 
21 2 .50 

14.20 
5.65 
8.55 

51. 19 

62.4 :3 

6.09 

1.93 
2.67 

465.?7 

SHALE 
COt'1E: 

71:'~'~. ~:9 

261.00 
212.5[1 

90. (11 
122. 17 o .: ... ,;. . --'':'" 

19.20 
0.:30 

17.66 
1.25 

50.86 
4.50 

32.70 
13.64 
~3.0:3 

4 " C'? _ • .J_ 

4.06 
27.69 
10.76 
0.01 

61.75 
18.~a) 

27 • 6'~ 
15.75 
~3. 01 
6.71 
0.44 
~:. 65 
2.62 
O. (H) 

1. 70 
2.87-' 
'j ')7 
':-'.':'-1 

O. c: 1 
O. ::::7 
0.02 

4?4.46 

TO H2O 
TO CO~:.; C02 
GA::: 

LIQ 
VAP 
SHAl.E 

:::HflLE 
OIL 
GA::: 
l,IATEF.: 

SHALE 
OIL 
GA::: 
l-HiTER 

:3HAL E 
OI.L 
GA::: 
(,lliTER 

:::HALE 
OIL 
GI='::: 
l,lATER 

:::HflLE 
OIL 
GI'=I::: 
(,lfiTER 

4 . 25 6 # ./ t'l I t·j C [1. '::~~50 
I,,.'OL \FFI 

4.480 C/ H COMB RATI O 
:::::;: • f,:::: (,j T • ;.; r- A 

% REC. 

100.0 
100.0 
100.0 

135.2 

9'3.4 

98.4 

98.9 

110.:::: 

8:::. ~~1 

107.6 

101. 9 



DATA SUnt·IAR .... · 

::;TfifH It4C; DiHE 7317:::: TO::: 1 7::: 
OPEF:fiT I t4G T I t'1E (HP:3) 2't 
OPERATING FACTOR 100.00 % 

:;:fH.j :3t-lflLE PPOPEfH I E:3 
--------------------

OIL Ff"1 ~·jT;·~ 10. 1 .-. .': H2O FA 
OIL FFI GPT 26. 5~3 

t'iI t I CO2 ~·jT /~ 1 :3. 25 A::;H l.JT;~ 67.56 

C A F.: E: (I t·4 ~.JT/~ 16. 16 H·/DF~(lG Et·4 lH;·; 1 . 68 
t·4 I TF.: OGEtl ~·jT~·~ 0.50 ::;ULFUF: lH ;.~ (I • 6 '3 

RAW SHALE MOISTURE WT% (UNGROUND) (1.52 

GF~fl"/ I T'l 
1',1

1 I ~:: 

'./ I ::: 
CFi~:E:Ot'l 
t·l I -I-I? 0 C; E t·4 

G F.: fI './ IT',!, 

C f"if':E:O t·l 
t·~ I TF.:O GEt·l 
CO~:: 

PR ODUCT OIL PROPERTIES 

DEI'; API 21. 4 ~·jATER 'H~'~ 1. 1 
!:;U:3-1 ::::0 0.0 ::;ED I HEtH t'1L"'- 1 ~30G (1.4 
::;U::;-2.i. (1 8.0 POUR DEG F 85.0 

~·IT;·~ ~:4. t3::: H 'r' D F.: (I G E t·4 ~H ;.~ 11. 16 
~.j T ;.~ 1.9::: :::ULFUF.: ~H::'~ 0.65 

RUN DOWN OIL PROPERTIES 

DEG fl PI 21.4 t·jATEI? 1.1 

L·jr~ 
L·l r;·; 
l'IT;'; 

?F.:ODUCT L·1ATEr::: r-·F.:OF·EI~: TIE::; 

-4. 11 
:' ':' 7 _, • .:..... I 

~1. 4? 

H\·DF.:O G Etl 
::;ULFUF 

tH~'~ 10.62 
~H~'~ 5.41 

PAGE 1 OF 2 



Li 

~RODUCT GAS PROPERTIES (DRY) 

H'-' VOL~~ 4 • 5'3 C2H4 VOL~'~ 0.6:3 .• -
t~2+AF.: 'viOL ~.: 6:3.2 i3 C2H6 ".,'OL/; 0.54 
02 f'."OL~~ (1. 0:;: C::::' S VOL% (1.91 
CO VOL~': 2. :;a) C4'S ' ... 'OL% 0.85 
CH4 VOL~': 

.-, 
t:... 19 C5+ ".,'OL~': 0.46 

CO2 VOL~': 2 :3. OS H'-"-' ~ '_' ',/OL% 0.35 
t'lH :~: VOL~: 0. 79 

GRO::;::; HEAT 3TU.···· ::;CF 147.97 

~ETORTED SHALE PROPERTIES 

OIL FA 
OIL Ff'1 

t'l I t·~ C02 

CrjRE:Ot·~ 
t·~ I TF.:OGE t·~ 

~n~·: :1.12 
GPT ·~1. 31 

~,j T ~.: lS. :3~:: 

~,jT~': 5.72 
tH~'~ t1 .21 

A:::;H ~,jn~ :::1.57 

H'r'DF:OG Et·~ t·JT~·~ 0. 18 
::;ULFUF.: ~n~~ 0.71 

TEMPERATURES DEG F 

F:: rl ~' 1 ::::; H f:j L. [ I t·~ 

A I F: TIl Hl 
C; Fi !:; E: I! I t·j 
I.., H::; Til I t·j 
COOLING WATER IN 
PPODUCT OIL OUT 
fH'iE: I EtH A I R 

77 
2~11) 

245 
~~ 15 
1 2:;: 
1'-"-' .:'.::. 

74 

RET ::;Hi~jLE OUT 520 
A IF.: t'lD Hl 16::: 
GA::; t'lD H~ 21 '31 
GW:; F'ROD OUT 241 
COOL I tlG ~,j f'i TE F: OUT 127 

OFF G f'i ::; 14 :3 

~ATE::; AND QUANTITIES 

F: I:'j ~,j ::; H ti L. E 
F:t::T ::;HALE 

A IF: TOP 
n I R t'l I I! 
fl I F: E:Tt'l 
TOTm. FI I F: 

TF' H 
TPH 

::;CF t'l 
::;CFt'l 
::;CFt'l 
:::; CFt'l 

11 . ~j9 
9.60 

?5(1 .2 
161.4 
100.2 

EH1.9 

t'IO I ::;TUF:E ',"'O L~': 22. -;:'4(1 
SP GR 0.971 
Gns TOP SCFM 229 . 7 
GH::; t'l I]) ::;CHi 24 ':'4 . '3 
GAS 8T~1 SCFM 2 ~ 76.7 
TOT f'i L I~ fi!:; ::;CFI'l 2:i5'':' • .:.1-

Gfl ::; ':;EfjL LO ::; '::; tlOT I c·jCLU DED 
GRS PRODUCT scrM li05 .3 

(:(':Ol_1 t·I:; l'lflTEF' GPt'l 9f':: . (1 

RM8 nIP PEL HUM % 29 .0 

(I I L "1 ' [n_I! toll ;,; Ffl :-:: ::: :.:: .~::. 
I-I l ' I '..' T r: I n I, I ( I i -.. ' C" L~ --- ,_, _, .:. 

THROUGHPUT PHF2 470.6 
RET / RAW WT % 82.8 

::;C F ./ T 
::;CF / T 
::;CF ./ T 
::;CF ..... T 

,-, .-, C' ~ 

':' .:" ,_' . f 

51:::.9 
52 ::;::::.5 

::; C F' ..... -I 1 1 ::::"::1 • 4 
:~; C F' ..... T 1 2 ') :~: • ::: 
::; C F ..... T 1 0 7 5 1 • ~~1 
::;CF ..... T 13:? :~:4 . 2 

BR RO PRESS IN HG 24 .1 
E: ::: [I F-' Ii It j H .::: I) ..... F T 1 • 0 

PAGE 2 OF 2 



;:, ~',,,. ::; E t'l I _. ~,j (I~: f·:: ~; .;.:. ,:"~ 
STARTING DA1'E 80178 .TO 80278 

MA TERIAL AND ELEMENTAL BALANCES 
BfiLfi t ICE::; tll'H T::; H1 OUT 

finl . t·j I TF.:OGEI··I 
A:::H 
(I ::< \' C; E t·j 

f:::EPOGEt·j 

SCFt'l 
U ..... t'l I tl 

:::C FM 

# ..... t,l! H 

ORG ANIC CAPBON #/MIN 

TOTAL CA RBO N #/ MIN 

OPG. HYD ROG EN #/ MIN 

ORG. NIT ROGEN t/MIN 
SULFUR #/MIN 

0 ' ALL ~,jE I GHT ~f ./n I Ij 

7'37 . 14 
'-I t:' .- , .-, ,- , 
'::' ._f .;" • .::t::=. 

211.90 

15.45 
6. ~)6 SHflLE 
'3.39 COt'18 

4 -, qc.-
( • . ' ,-I 

57. 41 

5.69 

1. :::6 
2 . 5 6 

450 .54 

724. :34 
,:. ~ .:. .: .. -, '- ._1._, • .:...c.. 

21 1.90 
9:::. :~:E: 

11 z: ~:4 
0.69 

14.72 
0. 66 

12.7:3 
1.32 

47. :32 
I:" -,-:. 
;.J. ( .... ' 

29.93 
12.06 

(1.05 
40.09 

C' ':.7 ,_'. ,_, I 

25.2::: 
9.40 
0. ~~13 

C' I-i 
...J I:' • 12 
18.72 
.:. C' .: •• :0 
.... . J. ':"'1_, 

14. 0::: 
,0. (1 :;: 
6. lB 
0.41 
:;: . ::::5 
2.41 
~:3 . 01 
1. 50 
2. 7[1 
.:' 16 '-. 

O. 1 .::: o· 
O. :::: :::: 
0.03 

4 4~3. 69 

TO H2O 
TO C(I:~.; C: 02 
GA ~; 

LIQ 
'.lAP 
SHALE 

SHALE 
OIL 
GAS 
l·JATER 

::;HALE 
OIL 
GA:3 
l,JATER 

::;HALE 
OIL 
GA ::; 
l,JAT EF.: 

SHflLE 
OIL 
GA:; 
~'J fIT ER 

SHALE 
OIL 
GA ::: 
~,JF! TE F.: 

:::: . 900 :rr .... ·tH t1 C 1.04:::: tk' I'1I [,1 H ::::. 7Ti C/ H COt'I :::: F.:fIT I 0 
82 . 01 VOL%FA 8::::.06WT.%FA 

::.; F~ EC. 

90.9 
1013.0 
100.0 

95.2 

99.7 

101. 8 

101. 2 

10::: " 6 

fa]. 7 
105 .4 

9:3 II '3 



* ~ *S [ MI - WORKS FORCE 
STARTING DATE 80178 

MATERIAL AND ELEMENTAL BALANCES 
BALAt-4CES 1jt·4 I TS I t·1 OUT ~~ F.:EC. 

AH1. ~'4 I TROGE~'4 
tiSH 
O::<\'Gt:t'l 

KEROGHl 

SCFt'1 
# / N I t·j 

SCFt'l 

# ..... t'1 I t·j 

ORGANIC CARBON #/ MIN 

TOTAL CARBON #/MIN 

ORG . HYDROGEN #/ MIN 

U fO:: I." • t·l I TF.:OGEt·l # .····1,1 I t·l 
SULFUR 6/MIN 

(I ~ fjlL.. l,lE I GHT #.····t'l I t··1 

7'37.14 
25 :~:. 22 
211.9(1 

12.75 
6.06 :=;HALE 
6.69 cot'1B 

:39.39 

57. 4 1 

5. 69 

1 • :~:6 

2 . 56 

450.54 

797.14 
25:3.22 
211.90 

100.0 
100.0 
1 (10.0 

7(1.44 TO H20 
140.69 TO CO&C02 

~:1. 76 GAS 
15.99 
0.66 LIC! 

14.00 VAP 
1.32 SHALE 

49.08 
5.78 SHALE 

29.93 OIL 
13. :32 GAS; 
0.05 l,JATER 

41. 49 
5. :37 SHALE 

25.28 OIL 
10.81 GAS 
0. 03 l,JATER 

59.52 
18.72 SHALE 
25.28 OIL 
15.48 GA:::; 

(1. 1~:t:3 l,JATEF: 
6.02 
0.41 SHFiLE 
3.35 OIL 
2.25 GA::; 
(1.01 l,JATER 
1 • 5 :;: 
..-. -, ''':'t 
.::.. I' .,j 

2. 16 !:;HALE 
0.19 OIL 
0.;::6 GA::; 
~3. O~: l,jATE F~ 

456. :3 7 

125.3 

102.4 

105.3 

1(33. 7 

10r·' .7 

0 '") -7-
,_I ':" •• _I 

106.7 

101. ::: 

4. ::::;::::: ~t .···· t'l I ,j CO. 74 ::: ti:./ t'l I t·l H 6.50::: C./H CO t'1B F.:flT I (I 
82.01 V(lL% FA 8:::.06WT.%FA 



DArn :::;Ut·lt·lflF.:·l 

::;TAv r It~G DATE :::017::: TO :::027::: 
OPER ATING TIME (HRS) 24 
OPERATING FACTOR 100.00 % 

PAGE 1 OF 2 

-------_._ -------------------------------------------------------------
~AW SHALE PROPERTIES 
--------------------

OIL FA 
OIL Ffi 

l·~ T:'-~ I~. 71 H2O FJi 
CPT 25.40 

l·JT ;·~ 1 • (14 

t'1 I t·j CO2 ~.~ T ;.~ 17.:::1 A::;H l·J T ;.~ 68.23 

l·JT:·~ 15.47 H·lDF~OGEt·j 
l·JT;·~ fl. 50 ::;UlFUR 

lH/~ 1.65 
~H~~ 0.69 

eA F.: E: 0 t·j 
t·j I TF:OGEt·j 

RAW SHALE MOISTURE WT% (UNGROUND) 0.5 '3 

------------------------------------------------------------~-----~---

GRA'·.·' I T'r' 
1" ,1 I S 
I",' I ::; 
C"AP[:Clrl 
t·J I TF: OGEt·1 

DEG PiP I 
::;U::; - 1 ::::0 
::;U ::;-210 

~·jT:·~ 
~·lT:·~ 

~RODUCT OIL PROPERTIES 
----------------------
20.9 ~·JATEF; ~H:'~ .-, t:" c. ,_, 
0.0 SED I t·1Et·jT t·ll ..... l DOG (1.4 
0.0 POUP DEG r- 85.0 r 

;::4.4 ? H",' DF.: 0 GE t~ l·jT;·~ 11 .20 
1. 94 SULFUR I·JT:·~ 0.6:2 

--------------------------------------------------------------------
~:U l j DOI'lt'l 0 I L PROP ERT IE::; 
-----------------------

GI?8'· ... I T\ ' DEC fl P I 20.9 .-, t:' 

.:.:. '-' 

-------------------- ------------------------------------------------
?RODUC T WA TER PROPER TIES 
-- - - -- -------------- ----

cnRr'::Or'J IH\ :. ,-, ,-. 
H\' DPCl GEtJ ~.j T :.~ 10. C'-I -' . ::,,: . .... ': ' tJ I TI~: OC;Et'l l·j T~'~ -. 05 ::;ULFUR 1·1T~; 4. 1::' ,-. ':'. ,_It:. 

CO2 I·J T:'~ -Zi .. 1 
-, , 



TO :::02 7:3 PAGE 2 

~ R O D U S T GAS PR OPERTI ES (DRY) 
-------------- --------------H'') "lOL ~'= 4. 1(1 C2H4 • ... 'CIL;~ o. C'C' ... 

..J . .J 
H ~:: + liF:: "/O L~'~ 6 :~: . -, .-

C2H6 VOL~~ O. 45 ( t, 
02 VOL~': o. 06 c-" ,-. 

fl/ C'L ~~ o. 79 .. ~ . . :. 
CO f'.'IOL~'~ .:. 2 7 C4' ,-. ',.,'OL ~·~ o. 91 .... .: . 
CH4 I ... 'OL~·: 1 . 70 (:5+ VOL :'~ o. 46 CO2 ''.''OL~·~ .-...... , .. , ..... 

H'-"-' ","OL~': o. 34 .:::. .:., .. c· ( .c...'j 
HH3 ' ... 'OL~·: o. 7'j .~ 

GPO:::::: HEfH 3TU .····!::CF 1 :;: 6 ."46 

--------------------------------------------------------------------
~ETORTED SHALE PROPERTIES 
-------------------------OI L Ffi 

OI L FA 

tH H C0 2 

C ti F~ E: 0 t·j 
t·~ I TROGEt··/ 

t,j T ~.~ ':1 • 0 '3 
GPT .Z1.2 3 

lH :.~ 15.9~Z1 

t,jT :'~ 6 .£18 
l,jT :'~ ~1 • 19 

A!::H t,j T~'~ :::2.2:3 

H ''I'' D F.: 0 G E t·j lH ~,: o. 18 
SULFUR l,j T :.~ ~3. 70 

--------~- - --- - -- - ----- - ---- - -- - ------ - ---- - ----------------- --------

TE MPER AT URES DEG F 
------------------Rf'j!, / !::HAL F I t·/ 

fH F: TD H~ 
GA!:: BD H~ 
I..lH!:: TIl I t·j 
COOLIHG WAT ER IN 
F'P OIlUCT OI L OUT 
At'1E:IOrr AIR 

., .-, 
( .~I 

1 39 
2 46 
c~ 14 
120 
1 ;:0 

'7 .:' 
J .:_ 

RET !=': HALE OUT 51 :;: 
A I F: /"1D H~ 166 
GA!:: t'1D H i 217 
Gfl!3 PF.:OD OUT 24 1 
COOLIHG I,JliTER OUT l '::'Q 

~ ~ 

OFF GA::: 14 1 

---------------------------------------------------------------------
RATES AND QUAHTITIES 
--------------------F.:fH·/ !:::HfILE 

r:::ET !::HiiLE 

flIP TOP 
fI I F: t'1 I Ii 
fI I R BTt,/ 
TOniL A I i? 

TF'H 
TF'H 

!::CFt-1 
:::CFt'j 
!::CF·t'1 
:::CFl-1 

11. 1 :;: 
9 . 24 

749.5 
161.9 
J~7 -::e 
,.' I • I 

12109.0 

THROUGHPUT PHF2 452. 1 
RET/RAW WT% 83 . 0 

:::CF./T 
!:: CF./ T 
!::CF./T 
:::CF./ T 

40 ::;::=.:. '3 
:::72.2 
526.5 

54:37 . 7 

(G~S FLOWS SHOWN ON ~ WET BASIS) 
-p - - _.- -. - -.. - - - -.. - _ .. - -.. . - - - - - - _. - - .. -- - - - - - ./ 
MOISTURE VOL% 19 . 080 
SF' GR 0.996 
GAS TOP SCFM 229 .8 
Gn s MID SCFM 248.5 
en ::: BH'1 !::cr-t'/ 2 215~5. '3 
TOTliL Gfl::: !::CFrJ ;2 534 . ,:: 

ef~::: :::E fIL. L.O !::::: t·/OT I ··4CLUD ED 
Gn s PRODUCT StFM l i04 .9 

CUCIL I i·/e !,liiTEF: GF'i"l 
fl/ 'IE: HI F: PEL HUt'1 ;.~ 

94 .0 
:~:? 0 

OI L YI ELD WT% FA= 83.0 
OIL YIEI D VGl% FA= 82.0 

!:; C:F ..... -,. 1 2 ::;: ::: . 6 
::: C F ./ T 1 :;: :::: '3 • 2 
:::CF / T 110?9 .1 
::::CF./ T 1 ::::656 . 9 

!:: CT.·," T 7570.. 7 

BARn PRES S IN HG 24.0 
BED r'D I r~ H20.···F·T (1 . 9 



**-;t:-.::;HI I ·· ~·ICiF~f::::::, f.' *~; 
::;Hir-:T I t'le; DATE :::027::: TO ::::0 :;:7 ::: 

MATERIAL AND ELEMENTAL BALANCES 
E:JiLnHC E :~; Ut·j I T::; I t·j OUT 

ATM. NITROGEN SCFM 
ASH #/MIN 
OXYG EN SCFM 

l·JATEP #d'l I t·j 

KEF.:OGEt·j 

ORGANIC CfiR80N #/ MIN 

TOTAL CAP80N #/MIN 

ORG. HYD ROGEN #/ MIN 

ORG. [.j I TF:OGEt·j IF .·· .. t'l I t·j 
SULF UR #/ MIN 

801. :35 
25:::.6::: 
21 :~: It ~)2 

17.1:':3 
5. :3::: ::;HALE 

11. 74 COtIE: 

54 .99 

c o::. .:",.:, 
I_I~. t . , 

1. 9:;:: 
2.71 

465.95 

704. 56 
258.68 
21:3.[12 
12:3.64 

E:8. '36 
0.42 

15. ~j8 
(1. 75 

1 :3. 73 
0.60 

51- 14 
6. 66 

:32.50 
1 1 .-.? 

•• :- f 

O. 11 
42.5'3 

6. 19 
27. :::9 
8.95 
(1.06 

61. :35 
19. '~5 
~.-, 

t: ( II ::::9 
1:3. 95 

(1. 06 ., " . 0;:' 
(1. 47 .-, .:.. . :::0 
~, 7':' .::-. I '-' 
~:L 02 
1 . ::: 1 
2. 1:'2 
.:. .... 1':' '-

O. 21 
0.26 
O. 04 

454. -:-,-, ... : . 

% F.~EC;. 

87.9 
100.0 
100.0 

TO H2O 
TO CO:~.: C02 
GAS 

85.6 
LH! 
1,,·'AFt 
SHALE 

93.0 
SHALE 
OIL 
GA:3 
~·JATER 

'37.4 
::;HALE 
OIL 
GA:::; 
l·JATER 

98. 2 
:::;HA LE 
OIL 
GR::; 
i.·jJiTER 

119.9 
::;HALE 
OIL 
Gfi::; 
~·lfiTEP 

93.5 
9? (1 

::;HALr: 
OIL 
Gli:::; 
l·jATEF.: 

97.6 

J. 1 :;::;: # .. ··· t· l I t·j C 1 • :~:05 # .. ··· t·1 I tj H 2.401 C ..... f·! COt'1E! F:AT I 0 
82 .50 VOL ~FA 83.J6W T.%FA 

,/ 



t'lA fE:.P I FlL fl"HI ELEt-IEtHAL BfIL AtKE !; 
UtnTs HI OUT 

nTn . t·l I nWGEt-1 scnl 
ASH #/MIN 
O;:'·:'/GEt·/ SCFN 

:::01 • 35 
25:::.6::: 
21:;:. [12 

:::01.35 
25:::.68 
213. (1c~ 
86.06 

HH3. ~J 
100.0 
100.0 

TO H2O 
126.49 TO CO:~<C02 

WATER # / MIN 

ORGANIC CARBON # / MIN 

TOTAL CARBON #/MIN 

ORG. HYDROGEN # / MIN 

OPG . t·j I TPOG Et·j U.···· t'1 I I·j 
SULFUR # / MIN 

4. :::: ?5 *~ .···· tH H co. 9(1 ::: 
82. 50 VOL ~ FA 

14.06 
5.8::: !:;HA LE 
8. 17 COt'1E: 

54.99 

4 .-, -, .~) 

.::a. ( ,_I 

62 .49 

1 • 9 :;: 
2.71 

0.47 GAS 
16.97 

(1. 75 L If! 
15.61 VAP 
0.60 SHALE 

52.88 
6.66 SH d '_E 

~:2. 50 OIL 
13.61 GA::; 
0. 11 ~JATEP 

44.51 
6. 19 SHALE 

27 . :~:9 OIL 
1 (f II :::7 GA!:; 
0. ~36 l,UHER 

63.27 
19.95 SHALE 
27. ::::9 OIL 
15.87 GA:3 
0.06 l,JAT EF: 
6. :::7 
(1.47 !:;HFiLE 
') ... '" :::0 OIL 
.-. r= ,- , c. ,_II:' GA!:; 
0. 02 l'J ATER 
1. :3? 
2. 56 
2. 12 !:;HALE 
(1. 21 OIL 
O. :29 Gri !:; 
~J. (H l,JrITEr.:: 

46'3.29 

4. S 17 C/H CO t'l1:: F:fiT I 0 
:::3. ::::6~'J T . ~'; FA 

1213.7 

96.2 

101. 8 

101.:3 

116.6 

96. 7 
'~ ::: . :~: 

100.7 



::;TAP -:' I t~C; DA TE ::a~127::: TO 
Of-'EF.:fI r I tlG T I t'IE 0:: HF.::3::O 24 
CF'EI;:fn I m; Fft CTOF.: 100.00 

DFi TA ::;Ut'l 1'1 fiF.: \ ' 

:::: (1 :3 7 ::: 

' .' ,'. 

~AW SHALE PROPERTIES 

OIL FA 
OIL FA 

l'll' :..~ 
GPT 

10.[1 '3 H2O FA 
26. 4~21 

t'l I t·l CO,;: lH:"~ 17.:::0 H:::;H lH:·: 66.94 

CAF.:E:Otl l'lT:"~ 16. 17 H\'DF.:OGEt·j lH:~ 1.64 
tl I T F: (I C; E t·j HT:·: (1.5C1 SULFUF: ~n/: 0. 7(1 

RAW SHALE MO IS TURE WT% ( UNGROUND) 0.49 

?RODUC T OIL PROPERTIES 

GRA'."I IT"!" DEG FWI 21 .-, l,lAT EF.: lH:',: 2.7 . .:. 
'.,.1 I ::; SUS-l ~:(1 0.0 ::;ED I t'lEHT t'll/ 100G (1.5 
I",' I ::; :::;U:::;-21 (1 0.0 F'OU R DEG F 85. ~1 
C fi R E: (I t·j l,lT\ ::4. ~::6 H \' D F: 0 C; Et'l l,lT:": 11.70 
t·l I TF.:OGEt··1 l,lT:": .-, 

(11~1 ::;ULFUR lH:'~ 0.65 ..::.. 

';:: Utl DCI~,m (lI.L F'F.:OPEF:T I ES 

CRA'.," I TY l'l fiTE f? ';. -, 
~. I 

?RO DUCT WATER PROPERTIES 

C fi F' E: I) t·1 l,JT:"; · 61 H\' DF:OC; Etl l'lT:"~ 1 (1. 34 
t ~ I TPOG Et l l,lT :": · ::: 2 ::;ULFU :-':: l,lT:": c:: 

.J • 16 
CO~:: l'lT:'·; , - , '-I 

· .:: . .:, 

PAGE 1 OF 2 



STAR1 I NG DAT E 80278 TO::: C1 :3 7::: PAGE 2 OF 2 

~RODUCT GAS PR OPERTIES ( DRY) 

H~~ 'viOL ~.~ 4. 45 C2H4 ··lOL:·: (1. 71 
H 2 +flF~ "lOL~~ 6:::: • 1 .:' 

'-' C2H6 VOL/~ 0.4:3 
02 '",tOL ~'~ [1. \14 1-' ,,:) , ,--

Jo-1 ,:. ',lOL% 0.96 
CO \"OL::'~ 2. 2~) C4~S ' .•. ICtL/~ 0.69 
CH4 ',"'OL~'~ 2. 1':' ·oJ C5+ '".'t]L~·: 0.54 
CO 2 ''.'tOL~·~ .-, .-. 

.::...:. & 

.-,,-, 

.:J I:' H'-"-' .::, .:. ',,·'CIL~~ (1.27 
t·jH:3 V (I L ~.~ 1 • ~]::: 

GF.: 0 ::;::: HEnT 3TU ..... SCF 145. '7:;: 

--------------------------------------------------------------------
RETORTED SHALE PROPERTIES 

OIL FA 
OIL FA 

t'1I t·j C02 

C r1F.: E: 0 t·l 
t·l I TF.: O GE t·~ 

lH~'; ;':1.06 
CPT J.15 

l,j T ~.~ 15.98 

l,j T ~.; :: .:":' 
'_I • '_' ':_ 

l·jT~~ 1~1. 21 

A:::;H l,J T ~,; 81.'3:;: 

HYDRO G Et·~ lH~{ (1. 17 
::;ULFU F.: lH ;·; ~J. 67 

---------------------------- ----------------------------------------
TEMP ER ATURE S DEG F 

kfH,j ::;f·lf ILE I H 
Fi I F: T II I t·~ 
GA::; E: II I t·l 
G fi :::; T [I I t·l 
COOLJ HG WATE R IH 
PPODU CT OI L OUT 
fH'm I E tn A I F.: 

{' t; 

2 ~12 
245 
2 15 
11 6 
1'::: 1 

(' 4 

F.: ET ::;HALE OU T 
A I F.: t'1D 11-1 
GA :::; t'lD Hl 
Grr; F'F.:OD OUT 
COO L ~ H I:; l'l fl T E F: 

OFF C, f'l ::; 

521 
170 
c~ 19 
241 

OUT 1 .-,-, 
C-i 

143 

---------------------------------------------------------------------
~AT E::: AH D QU ANT ITIES 

pn ~·j :::;HfILE 
PET ::;HnLE 

flIP TOP 
flIP tHD 
fl I r.:: E: Tt'l 
TOTAL A I F.: 

TF'H 
TPH 

11. 59 
'3.4'(" 

:::;CFt'1 750. 1 
::;CFt'1 161.4 
::;CF t'1 102.9 
:::;CFt-1 LH 4.4 

TH ROUG HPU T PHF2 47 0 .8 
RET/RAW WT % 81.7 

:::;CF/T 
::;CF/ T 
:;:;CF/T 
::;CF/T 

:;:::::::2. 2 
:::35 . ~:: 
[:" .- , ,- . r;. ... 
.~ I.':I~ . ,_I 

(GA S FL OW S SHOWN ON ~ WET BA SI ::: ) 
-~ --- -- -. . ---- ---- .- .-.. -_. _., ---- - - --- --.... _ .. -- - --. - -
MOI STU RE VO L% 20.570 

GAS TOP SCF M 
C; fl ::; t'1l II ::; C Fi'1 
GA S 8TM SC FM 
-I OH i L_ Gfr:; ::;C FI1 

GAS SEflL L OSS ~O T 
G~ S PP ODU CT SCFM 

COOL 1 t iC Il n TEk C;P11 
Fit'lE: n j P F: EL HUi'l ~.~ 

- , ,- ', .4 -, 
:::'.:: "·r . f 

~: 4 '3 . '::' 
;2:191.6 
25 66.c~ 
I ··~C L UDE D 
1 ::t.05 . 1 

'j :5 . (I 
:~: 5. 0 

OI L YIEL D Wl '% Ffl = 83 . 3 
OI L YJFLr VOL% FA= 8 2.5 

::;CF ..... T 
~:;C F./ T 

::;CF ..... T 
::;CF / T 

::;CF ..... T 

11 6 :::: . (1 
i 2'3 ::::. ::.: 

1 (1 :::2 5 II :~: 

1 :;! 2 ::: 1 . 6 

? ~~ ? ;2 . 1 

E: fWO r'Fn: ::::::; Tt l I-I G 24 . 1 
8 E D F'1I I t·l H ::: (I /' F T 1. • 0 



***SEM - WOR KS *** 
:3 TfliH I t·je; DHTE :::0::::;:>::: TO :::047::: 

E:filntJcr:s 
l'lA r EF.: I fil Atm [LEt'IEtHAl E:AlAt~CES 

urn T::; Hj OUT 

flTI'1. t·j I TF~oe;EI··j 
A :~; H 

o :::: 'r' G E t·j 

~'l Fi T E F.: 

f:::Er~:OGEt'l 

SCFt'l 
#.····t,l I t·~ 

::;CFt'l 

# /t'l I t·j 

# .···· t'l I t·j 

ORGANIC CARBON # / MIN 

TOTAL CARBON 6/MIN 

OPG . H'r'DPOG Ef l *F.··' t'l I t·l 

OF: C • f·j I T F~ (I G [ t 1 It ..... t'l I t·j 
SULFU R # / MIN 

[I ' fiLL l iE I CHT # ..... t'11 t·J 

801.4::: 
267 . 9[1 
21 :~:. O:i 

1 .-, ".-, 
.:J. ( -::: 

5.69 ::;HfiLE 
:::.03 COt'lE: 

48. 1::: 

66.94 

6.7'9 

:3 . (1 :~: 

4?9 . 6:::: 

72i;'. :36 
267.90 
21:3.05 

E:4.53 
1 .-. I-I .-, C' £-.:;. • tC- ,_, 

0.28 
13.21 

O. 60 
11.85 

~) . 76 
58.47 

7.90 
37.34 
1:3. 14 
~j. (18 

4q o· • 49 
7. ::::9 

~: 1 . 46 
10.60 
(1.04 

6::: • 25 
22. 4':''' 
;;:: 1 .46 
14. :~6 

(1.0 :5 
7. :=:4 
!j.51 
4. :;: :;: 
.-, 4-=-.::.. '-' 
,~1. ~)2 

::~ . 02 
.j 
.:... ':'~~i 
.:' .:... ~.::, 

'- ~ 

O. 20 
O. 20 
o. [1 :;: 

475 .41 

% REC:. 

90.7 
100.0 
100.0 

TO H2O 
TO CO::;';C02 
GAS 

96.3 
L I (~ 
VAF' 
SHALE 

98. 1 
SHALE 
OIL 
GA:3 
~'JATEF.: 

11:)2.7 
!:;HALE 
OIL 
GA::; 
~'J:i TE F.: 

102. (1 
SH!iL[ 
OIL 
CA!:; 
l'IfHEF.: 

108. 1 
::;HALE 
OIL 
GA::; 
l'JFITER 

q7 .-. 
..' I • • :J 

'37. ~: 
::;HtiLE 
OIL 
GFI::; 
l,JliTEI? 

13'3. 1 

'l. 3'30 H ..... I·'l I t·j C (1 . ::::'32 :!J,: ..... 1'1 I t·j H '1 . '3;~: 1 C. .... H COt'1E: PAT I (I 
89.57 VOL %F A 98.3'3WT.%FR 



,,:·.;.:.:(·:::r.::t l I - lKild:.::::; FOF.:U::D Ani. t'~2 BALfH iCE ~H:~: 
SYARTING DATE 80378 TO 80478 

E:FILflt·ICE :::; 
t'IA rEF.: I AL FH~D ELEt'lEtHFtL 8ALAt-~CE::; 

Ut·~ I T::; I t·1 OUT 

finl. t·j I TF:ClGEt·j scnl 
A:::H #.···· t·1 I N 
1);:<:\'GEt l :::CFt'l 

l·i FITE F:: U/ j'l I t; 

KEF.:OGEt·l #"" N I t·~ 

ORGANIC CARBON # / MIN 

TCTAL CARBON #/NIN 

ORG. HYDROGEN H/ MIN 

OF.:G , tl I Ti~:OGEt··1 # ..... t'l I t·j 
SULFUR #/MIN 

8£11.4::: 
267 . '310 
21:3. f:15 

11. ·06 
5.6'3 SHALE 
5. :~::=: COt'1E: 

4:3_ 18 

66.94 

6.?9 

2.0::: 
3.03 

479. 6:~: 

8(11.48 
26'1. '~(1 
21:;:. ~35 

56.61J 
156. 14 

O. ~a3 
14. 42 

(1,60 
13.07 
0.76 

5'3. :::1 
7.90 

37. :34 
14.48 
0.08 

51).96 
7. 39 

31.46 
12 . ~)6 
0.04 

69.72 
22 . 4'::~ 
31.46 
15. 72 

(1. 05 
7.21 
0.51 
4. :::: :3 
2 . :~:5 
0.02 
2.0? 
<~. ':':47 
01""", t:;".-. 
t:. • ,_I c.. 
0.20 
~1 . 22 
0, 0::;: . 

4:::6. :26 

% REt. 

10(1. 0 
1(11).0 
10[1.0 

TO H2O 
TO CO~~.:C02 
GAS 

130.4 
LIO 
'",'AP 
:3HALE 

100.3 
SHALE 
OIL 
GAS 
I'JATER 

1135.8 
:3HFiLE 
OIL 
GAS 
l·IATER 

104.2 
SHALE 
OIL 
GA::: 
~,j Ii T E F~ 

106. 1 
:::HALE 
OIL 
GFiS 
1,IATER 

99.7 
98.0 

::;I-HiL E 
OIL 
GnS 
l,jATEf~: 

101.4 

5, J 15 #.···· t'l Hi C (1 .597 *i/ I"I Itl I-I :::: . :::':::(' C.···· H COr'JE; RliT I 0 
89 .57 VOL~FA 90.J9W·f.%FA 



D Fi T Ii ::: U t'l t'1 i~ F: \' 

:::Tf7"iF.:T I t4 G DAT E :::OJ7C' TO :::047::: 
CIf-'EI<FH HIG TIl lE (t·W::: ::O 24 PAGE 1 OF 2 

Cf-'.:.I?fITlt·IG Ffi CTOF: 10171. 01] ~.~ 

------------------------------------------------- ----------------------

OI L Ffl 
OIL FA 

CARCOt·4 
t I I TF.:O GE t4 

l,j T ~·: 

GF'T 

l,j T ~.: 

l,j T:': 
l,J T ~,: 

?AW SHALE PROPERTIES 
--------------------
10.35 H2O Ffi 
27. 10 

1 -, ":.-":, f • ,,- ,_, A:::H 

16. 77 H ' .... II F.: 0 G E t·~ 
[1.~52 :::UlFUF: 

l,jl:'~ 0.71 

lH% 67. 12 

lH;': 1. 7:3 
lH:-:; 0.76 

RFi W SHALE MOISTUF.:E WT % (UNGROUND) 0.71 

---------------------------------------------------------------------

(; r:: ti '" ,' I T 'l 
1",1 I ~:: 

"1,1 I ::: 
( ' ,-1 F~: c:O t·~ 

I I I TI?OGE t4 

DEG API 
:::US-l :30 
:::U::; - :::: 1 0 

l,jT;·: 
l,jT ;.: 

~RODUCT OIL PROPERTIES 
----------------------
21.6 l,jATEI? lH:-:; 1.'31 
0.0 f:ED I t'lE tH t'll .-- 100G ~J. 5 
0.0 POUF.: DEG F E:5. [1 

-::4.25 H\' DF.: I,) G Et·~ lH~: 11 • 6£1 
2. 11. ::; LlL F tI F: l,j T:·: O. ::; 4 

~ _ M • • _. __ • __ ,, _ _ ... _ ___ _ .... _ ___ • ___ _ _ ___ __ .. ___ _ _ _ _ . _._ . .. _ _____ • _______ .. ____ _ _ __ _ .. _______ .. _____ ____ _ 

~UN DOWN OIL PROPERTI ES 
_._------------------ ---

Gr::H"/ I To.,-' DEG fiPI 21.6 l,jliTE F.: 1.'31 

-----_._--------- ----------------------------------------------------

Cf1F:BOf.! 
t·! I Tf.::O GEt·4 
C(12 

:' F.:ODUCT l,ln TE F.: PF.:OF'EF: TIE::: 
------------------------wr ;.: :: . ::i f; 

L,jT;': ':i . 60 
l,jT;-: 1. 47 

H 'r' It F:: (I G E [.j 
:::ULFUF: 

t,j T ;.~ 1 O. 0 2 
l,jT;'~ 5.34 



TO B047:3 priCE 2 OF 2 

~RODUCT GAS PROPERTIES (DR Y) 

H2 \.' (I L ~.~ 4 . 64 C2H4 VOL~·~ O. 67 
H2+fiF.: " ,"OL ~'~ 6~:. ~.t::" 

':" .J C2H6 VOL~'~ ~Z1 • 5';' 
0 2 II/OL..~'~ 13. 0;2 r"-' • .~ ''f'OL~~ (1 . 92 J ':" • . J 

CO I ... ' OL ~"; 'j 
.:... 23 (:4 ' S ',ll) L. ~.~ 13. 85 

CH4 ""tOL~': .-. 2':'1 C5+ "lCIL~'~ O. 50 .::. . 
CO2 't," OL~'~ 

.-,.-, t::'~ 

.::..:: . , .' '- , H'-"-Co. .:. VOU~ O. 213 
t·HI :;: (fl O L /~ 1 . 16 

G1~:O SS HEfH ::TU .···:;CF 15 1 . 44 

-------------------- ------------------------------------------------
2ETORTED SHALE PROP ER TIES 

OIL Ffl 
OI L FA 

t'l I 1·1 CO,:: 

Cti F.: E: 0 1·1 
1·1 I TF.:OGEH 

l.JT/~ ~1 . 04 
GPT ~1 . 113 

l·lT:·: 15.69 

l·lT:': .- -, ,-, 
c· • .. I:, 

lH:·: ~1 . 2 1 

A::: H lH /; ::: (1. 7 8 

~: \'DRO C;E I1 lH% 0. 18 
:::UL FU F.: l·lT :~ (1. 76 

--------------------------------------------------------------------
TEMPERATURES DEG F 

F: f:ll,j ::; H fi I.. I: I t··1 
f'i I F.: T II J 1·1 
Gfi::: ~: D 1['·1 
c;rl::; Til 11·1 
COOL I t·jG l·IFITf:F.: II·j 
Pf:ODUCT 0 I LOUT 
m·m I Eln Ii I F: 

"':' .-, 
( .: ' 

2~12 

246 
217 
11:::: 
1 :::.:.1· 

-;t .-. 
I' ~ 

PET ::; HALE OUT 5 c~ 1 
FI I P t'lD Hj 170 
GA :; t'lD H1 2 2 0 
GA:3 F'F.:OD OUT 24 1 
COOL I 11 C; l'!fiTI:F.: OUT 1 '-' .-. .:! .:.. 

OFF G f'j::; 14:3 

--------------------------------------------------------------------
~ AT ES AHD QU ANTITIES 

F.: Ii ~.j :::H ALE TF'H 
PET :3 Hri LE TF'I-I 

ti I F: TOF' :::CF t'l 
flH: t'1 I Ii :::CFt'l 
n rr<: E:Tt'l ::;CFt'l 
TOTlil.. Ii IF.: ::;CFt"1 

1 1. 9-;::' 
'3 9~5 

?4 ::: . ':, '-' 
161 c::' 

It ,_I 

H .14. -, ,. 

1~114. t::' ._' 

T ~I r;: IJ UGH PUT 
F.: E T./ F.: f'I ~'l 

PHF2 4:::6 . 3 

!:;cF ..... r :::74'::.:3 
SCF./T :::0'3. [1 

::;CF.···' T 524. 7 
E C F ,/ T ~; [1 ::: 3 " 5 

(GAS FLO~3 SHOW N OH ~ WET Sn SIS) 

t'1 u I ::;TUF: E '· ... OL ~·; 1? ::::60 
SP GR 0.98~ 
GAS TO P :::C FM 229.2 
en::; t'1 I D :::c:nl 249.5 
GH::; E:HI ::;CFt'l ~:: 146.2 
TIJHiL erl':: ::;CFI"l ;~ ; ;~4. ::: 

GF'f:; ::;Ef IL LO ::::::. t·IClT I ;·l CL UDF':D 
err:; PPOIIUC T :::CFt'! 1 :::·j6 . 'j 

CCiO l.. J t·jf-:; t,l fiT E. F.: GF'i '! 
fI i'1E:: FI I F: F:: E L H U t·j ~.; 

'3 5.0 
2:::.0 

::;C F>'T 114 ::,.:::: 
::;CF ..... -r 1250 . 0 
::;; C F ./ T 1 (1 ? '_' 3 . '3 
::;C F./T 13 152 .2 

E:HI~:O F'f,::E ::::::: Iti He 2.:.1 • 1 
[: E II F'II aj II ;;:: (I ..... F T 1 . 1 

OIL \. I [l. It wr ~.; F· I~I - 'j (1 • :::: 

(I I L \. 1 E I . II ' .... I) L ~.; F ii ::: ::: ::: . (; 
~~~-- ~~--~~--~~--------~~--~--~~ 



***:::[tl I · - ~·JIJr.:: I<:::: *~.;.* 
::::rfiG: r I i 1(; DFITE :::047::: TO :::O ~5 7::: 

EflL n t ICE::: 
t·m rEF.: I ti L AHD ELEt-IEtHAL E:ALAtKE::: 

Ut·4 I -f:::: I I" ~ OUT 

rn t·1 . t·4 I TI?OGEt-4 
Fi::::H 
O::-:;·lG!.::: t·j 

l·jH TEr: 

t·:: E F.: (I C; E t j 

:::CFI"1 
4f·····t·l I t·j 

Sert'1 

# ./ t'1 I t·~ 

# ..... 1"1 I t·j 

OPGfil·j I C CAF.:E:O t·j *~ ..... t·l I t,~ 

TOTAL C~R80N #./ MI N 

OI~:G. t1 I TI?OCEI",! tt./ t·l I 11 
:~:UI FUr;: 4~ ..... t·1 I t·4 

(I , n L L ~'l E I G ~ I T ~t ..... t'1 I t'l 

:::(1~J. 52 
~~';9 .1 4 
212.:::C1 

17. 66 
5.22 ::::HALE 

12.44 COt'1E! 

co C' t:" ,- , ..... 1._'. ,_I,:, 

44.1::: 

G4.0 Z: 

1. ::::4 
2. :::::;: 

4:::0, :~o 

?21.46 
~:69 . 14 
2 12. :::0 
1 :;aZ1. I~S 
81. 1 .-, c.. 

(1.70 
14.51 

~~1. ::::8 
13.52 

(1.60 
54.77 

7. 29 
·-,e 
':".J. 15 
1'-' .-.. -, .::. . .::. () 
0.06 

45.66 
f .-.. -. 

I • ':'.::. 

2'3. 5'3 
9. 21 
(1.0:3 

65.49 
21 . :::::: 
2':'4. 5'3 
1 :;: • '3::: 

0 .03 
7. c: .-, .. -',,-. 
O. 47 
4. 06 
-'j '=4 0 
~ .. ' '-' 
(1. 01 
1 ':-7 

• I_I I 

.:. 05 • ..! • 

~ . .::.. ,; 0 
O. 22 
O. 2 1 
0 . 02 

474. :::'0 

% F.:EC. 

90. 1 
100.0 
100.0 

TO H2O 
TO CO:~,C02 
GAS 

82. 1 
LIG! 
\·'AF' 
:::HFlLE 

98.6 
:::HALE 
OIL 
GA::: 
~·j;'nEr.:: 

103. 3 
:::HALE 
OIL 
GA::: 
l·UHER 

1(12.:~: 
::::HfiLE 
OIL 
GA::: 
l·JFITEF.: 

l1E:. .., 
( 

:::HALE 
OI L 
CFI::: 
~.J [:1 T E F.: 

101. 4 
105.::: 

::: HAL E 
OIL 
CA::: 
l·!ATEf;: 

9:::. ::: 
:2. ::::74 ~f .···· t·1 H4 c: 1 . 3::::2 i-t.··' t·1 H i H ~~ . 0'?'3 C:,.. .. I, .. i COt·1f: RATI 0 
:::? . 6:":: ''1'OL :'~Ft:1 ::::::. 71 ~·IT . ;'; Fii 



-
~: , . .,.::::; EH I --l·IOf?f;:':; FO v.: CEl:I AnI . t·12 E:fHJlt4C E **~; 
:~;-I Ar~: ' ( I tJC DAr E ::::047::: TO ::a) 57::: 

HA TEF.: I fiL mm EUJ'IEtnAL_ E: f ILAtKES 
UtH T::; ItJ OUT 

f lnl . t I I TF.:OCnJ ::;CFt-l 
n ::;H ~~ .···· t·1 I tl 
O>:: 'lG EI4 SCF t'l 

l·lfHEF.: # .· .. ·t,1 I 1·4 

KEF:OCE t·l 

URGnNIC CARBON #/MIN 

1 0 -r n t_ C fi F.: 8 Ot·J # . ...- t'l I t·l 

ORG. HYD RO GEN #/ MIN 

Of?G. t·4 I TROG Et'4 # .· .. ·t'l I 1·4 
::; I.ILrUp tf ./ t'l I N 

:::[1[1.52 
261:'~.14 

212.:::0 

14.96 
5.22 ::; HfiLE 
9. 74 COt'1B 

co I:' C" ,- , -.1._1 . ,_II:, 

44.1::: 

64.02 

6.:33 

2. :::::: 

4:::0 . 20 

::: (1(1.5 ::: 
269. 14 
2 12.:::0 
lf1 2 . 5 6 
109. 47 

0.77 
15.99 

f1. :~:::: 

15. 00 
[1. 60 

'" .-.• It • • 19 
7 .2'3 

'-Ie::" 
.':".1 • 15 
1 :;: . 61~ 

£1.06 
4" .. 19 

.-
t· • :::2 

21~. 59 
10 . 74 
0.0 :;: 

67. 0c~ 
21 . :::::: 
2'3. 59 
15 . [:,.-, ,_I.:..: 

O. 0:::: 
7. :39 
o. 47 
4. 06 
2. :::6 
O. Ot 
1 . 91 
.-, 
';" /0 07 
2. 60 
O . .-,.-, .:::.c. 
[1, 2 4 
O. 02 

4 ::: 5 • ::: '? 

TO H2O 
TO CO:~.: C02 
GftS 

LIe! 
",lAP 
SHALE 

SHALE 
OIL 
GW:; 
l,JfnEF~ 

::;HALE 
OIL 
CA ::; 
l·JATEF~ 

t;HfiLE 
OIL 
CA::; 
l·JATEF: 

:::;HALE 
OIL 
GA:::; 
l,JI=tTEP 

:::;HALE 
OIL 
GA:::; 
l,J I=tTEF: 

::::. ;::14 # .·· .. t'IH4 C 1.0::::;::' # .. · .. t'1It4 H ::.:. ~;2:::: (:.·· .. H COi'lE: F.:tiTIO 
::::7' .6 :::: ',/OL ~'; FR :::::: . ? 1 WI" • \FA 

% REC. 

1(HZ1. () 
1012:1. 0 
100.0 

106. 9 

101. 1 

106.8 

1 (14. 7 

1 16. ::: 

10 4 . 0 
106 . 6 

Hll .-, . .::. 



Dr! Tn ::;Ut'111FIF.: ",' 

::; T fit..: -! 11 jC; DtiT E ::; 047::: Ttl ::a)S 7::: 
OFEF.:AT I t! l.; T I I'IE 0:: Hr: ::; ::. ,::4 PA GE 1 OF 2 

0PERATING FHC TOR 100. 00 % 
------------_._----------------------------------------------------_._--

OI L Hi 
OI L FFi 

t'i 1 tj C02 

C FI F.: t: 0 [.j 
t·J I TPOCEtJ 

~'IT ~'; 
CPT 

~.JT ~.; 

~.JT ~.; 

Hr: 

--- .. _-- - ------ - - -. -~- --

'31 • 91 H2O fori 
26 . 00 

1::: . 19 ~i::; H 

16 .0 1 H'r' DF.: OGE t·j 
0.46 :3UlFUF.: 

~.JT:.: 
l,JT :.; 

0. 60 

1.65 
[1. 72 

RAW SHRLE MOISTURE WT % ( UNGROUND ::' (1.70 

---------------------------------------------------------------------

CPA',,.. IT .... ' 
1-/ I ~:; 

1-/ I ~:; 

C ~i F: E: 0 t·) 
t·j I TI?I)CE t·j 

DEG API 
:::;1..1::;-1 ::::0 
::;u::; - 2 10 

lH% 
~'Jr; 

PRODUC T OI L PROPER TI ES 
-------------------- --
21 C' l,IA TF.:R ~'J T ;.; . '-' o. 0 :3 E II I t'l E t·) T t'll .... ·100e; 
O. (I roup DEC F 

:: 4 10 19 H 'r' II F.: OC; Et·) ~'J T ~.: 
2. 09 ::;ULFUF.: l,IT:': 

1. -:. '- ' 
0. :3 

,-, r::" 
.: . .... 1 .. (I 

1 1. ::i 4 
(1 .62 

---- -- - - ---- - ---- ---------- ---- - - - ---- ----- --- ------------ ----------
~UN DO WN OIL PROP ER TIE S 
--- -- ------ ----------- -

c:;f~: A ',,.. j T''''' Ii E C; A F' 1 2 1 • 5 l,~nTE I? 

----------- --------------- ----- ------ --- ---- --- -- -------------------

CflF.:F: OH 
t·j T T 1'<: 0 C; E t l 
co::: 

?ROIiUC T WAT EF.: PROP ERTI ES 
--- ------- ------ - - -- - - - -

In:·; :;.6 1 
l,IT:'; 5. :::4 
!n:·; i. 02 

H \' If F.: 0 G E t·1 
::;U LFU F: 

l,JT% 10 . 24 
l.J1 ;.; 4 . 5 9 



Tel:::(1:i 7::: PAGE 2 OF 2 

:' F:OD I.!C T Gfl~: PF: CI P E F: TI E::: (DP .... ' ::O 

----------------------------
H2 ''.''OL ~·~ 4. 6 1 L:: H4 1''''Ol~'~ ~) . 67 
t·~ :2 -:- Ii r.:: ' ... 'OL/~ 64. 02 C2H6 'v' OL ~.~ O . . -.-. t,:).::. 

02 ",,'OL~'~ O. 06 c ':;' , 
-"-' 

.-. ;;;,. '·/OL ~.: 1 . 1 1 
CO ',/OL~'~ 2. 1':' '-' (:4 ' c 

'-' ',/OL\: O. 84 
CH4 t'lOL~'~ 

.') ::::6 C5+ "."OL~'~ O. 51 .... 
CO C~ ","OL~'~ ,~ 1 . :::9 H· ... '-· ':: .. ,:- ',lOL ~.~ O. 22 

t'~H :::: ' ... 'OL~'~ 1 . (15 

GPO:::::: HEAT 3TU / ::;CF 156 . '" .-._'tl 

--------------------------------------------------------------------
~E TORTED SHALE PROPERTIES 
-------------------------

OI L FFi ~'l T ~,: a . (1:;: 
OIL FA GPT ~1. 0;:' 

n I t·~ CO,~ ~'lT;': 1 - t::.-, fi :::H ~n~,: t: ~~1 • :::(1 :' . ._IC-

C f'i F: E: Ot·~ ~'lT ;': -: t='? 
_, • ,_'I H .... ·DF:O GEtl wr ~,; o. 16 

t·! I T ROGE t~ ~,j T;'; ~1. 20 ::: ULFU f~: ~'lT ~/; ~1. 7::: 

-- ------------------------------------------------------------------. 
TEM PERA TU RES DEG F 

r.::m,1 ::;f-Hil E H1 
f l I F: T II I t·l 
cn::; E:D I tl 
L,r' I::; TIl I tl 
COOLING WATER IN 
PF.:ODUCT 0 I L OUT 
m'lE: I ErH A I F: 

?::: 
c~ ~1 ~~ 
c~46 
216 
1 :..:' !- ,-I 

131 
?4 

PET ::;HALE OUT 5::::0 
A IF.: tolli Hi 1 7~) 
GA :::; t'lD H~ 219 
GFI::: PF:OD OUT 241 
COOL I tiG ~,jA T F. r<: OUT 1'-"-' ':",':. 

OFF Gfi::; 1.:1 .::' 
,~ 

.. ___ ____ _ __ _ • _ .. ____ • _ _ _ 'M ~ __ • _~ ..... ___________ - _ -~ - -_. - -- - - _ . - - -::. ~- - - - - - - - - - - - - - - - -- - - - - - - - - - - - -

~:fnE::; mm OU HtH I TIE::; 

F: F! [.j :::; H Ii L. E 
f::['::: T :::;I-!f1LE 

fI I F: TO F' 
fiI F.: nID 
t l i F: BHi 
TOHil AU: 

1F'H 
TF'H 9 . 9'3 

::;CFt'l ?5 i . j 
:::CFt-1 1 ~5::::. :;: 
::;CFt'l 103. ':) 
:::; eFt' I 1 2t 1 :::: . :;: 

TH r.::OUGHF'UT F'HF2 4::::? 1 
F.:ET .· .. ·PfH·: ~H :': ::: .::: . :::: 

::;C:F ..... T :~::756. ::: 
:::Cf='/T ?'32. 0 
::;C F .· .. ·T :~ 1 ':;! . ::: 
~::: C F ."" T 506 ::: 11 5 

.... . - - -- '- ------ .- - - .. _.- - -~ _. _. - -'" -.. - - - -- - - - -- .- -.. - -
t' j fl I :::; TUr;: [ "/Ol_ ~': 2 1]. 1 ? 0 

0.9?::: 
Cf: I::; TOr:' :::;cn: 2 ~::9. :; 
Cfr::; 1'1 I It :::;CH1 2~51 . :' 
C; f'] '=; [: Ttl ::; c: F t'1 ~:: 1 ;2":) • ::: 
"! DTfiL 1:';f'J:: ; ::;CFt'l 2:; 1 (;. C: 

Gf:r:; '::;[ I"IL l O::;::; ·tlO T I ··lC UJD E It 
(,fi :::; r'r~:O])UCT ::;c:nl 1 :t 11. ? 

(:1.)01.. T t;G ~' !fi rCf,:: CF't'l 
t'~ ; ' iE: H IF: F:FL 111..11'1 :..; 

95 .. 0 
2?0 

(I lL 'nE.l l) ~ ' II ~ ; FFI.::: :::::3.6 
I I ! I ' ... T J:'" l '!', ', ," I ! •... C· ~:t -- Q '"? 7 

::; C f~ ..... T j 1 4 :~: • 0 
::; C F .... 1 1 ,~, 5 ::: . 1 
::; 1-: F ..... T 1 ~: 1 6 '5 .::: . 1 
:::; C F ."" T 1 .;:: 0 5 'j • :::: 

EHiF:O r-f,:[ :;:;:::; HI Ht:.; ;2 ~. 1 
[: I:: [I F' 11 Itj 1-1 ;::: 0 .·r r 1 • 1 



:I- :·""::'; UI [' ·l·! Okf:.: :::; ** .. i · 
:~, '(fHn 11 I,; Dm' f ::: 1. 07::: TO ::: 11 7:::: 

[: ::-1 L f! I·j C [:::; 
t'Hi r EF.: I AL mm ELEt-I EtHAL E'AUH·1CE::; 

U t·j IT ::: I "·1 0 U T 

f'l Tt·1. 1"1 I rF:OGEt'l 
r: :::;H 
u ;:·;'I'(; Ct·j 

f::: Er:CIGEt1 

SCFt'l 
# ..... t·1 I t'l 

SCFt'l 

U.····t·l I t'l 

TOTAL CARB ON #/ MIN 

OkG . t·1 I li?OGEt-·' H.····t'l I 1·1 
SU LFUR U/MIN 

::a] 2 • :::6 
~:64 11 51 
2 1 :~:. 42 

16.53 
4.8 7 ::;HfiLE 

11. 66 COt'w 

61.75 

6. 9 :~: 

2 11 15 
c~ . '35 

7'4:3 • . -.. -,:.t,) 

264 . 51 
21.:3 . 4 '::' ~, 

1'-"-' .:.:.::. . ?::: 
89. 96 

(1. 6:3 
1 ':' <-. 79 

1 · ~: ~] 

10. :~:4 

1 · 15 
c.~ I-I 

--' I: •• 41 
"7 ';;2 , · :37 . .-,t:" ';"-' 

13. 02 
0. 12 

4 q 
" . 10 
7 . .:1':' 1,_1 

~: 1 · ~., -' , 
13. f3~: 
(1 . 06 

67 II 9(1 
.-,,-, 
Co.:.:.. 14 
::::1 · .- .... tl..-
14 . 01 

O. 0 ::: 
"7 ' . 7fl 
O. 48 
4. 2 1 .-, 
c.. . 99 
o. 0:::: 
1 . 96 .-, 1 .:' ,_I. '-' .-, 
.::. .. 7 1 
O. 1 ::: 
O. 19 
O. 05 

4::: 1 . 02 

93. 3 
100. (t 
100.0 

TO H2O 
TO CO:l.:C 02 
Gm:; 

77. 4 
LIC! 
',lAP 
SHALE 

94. 6 
::;HALE 
OIL 
G W:: 
~'JATEF.: 

97. 1 
:::HA LE 
OIL 
GA::; 
~'Ji=l T ER 

97 . 'j 
::;HfILE 
OIL 
GA::; 
l'l ATEF.: 

1 1 1 . 1 
::; f-l fiLE 
OIL 
GI=I:::; 
l·lIiT EP 

91 . 2 
106 . . -, c.. 

:::HliLE 
OIL 
Gti::; 
I·JriTEP 

100 . "7 , 
3.20 ? # .. ··· 1·'1 H1 r 
::::3.00 '·/ OL \F A 

2.475 C/H COMB RIiTIO 
:::4.4 (,l,ll . \Ffl 



..• . ,. t- i·IOf.:V·:.; FO f~' i'f.:. J : n I t1. IE: BfHJlIlCE 0'.' { . .;: . 
t . ,(~ Tl!i~ ;:. ::,1 j?:3 TO ::: 11 7 ::: 

, .... . t'l:i rcp I l:i L FH·/D EL [tiEtHm. BnLri~~C ~::; 
UH I T::; HI OUT t. • : ~ .. : 

fi i j·i . (" .' n~: oc; [ , .. , ::;CFt-l 
,:,:::;:-1 t~ ..... t·1 I I' ~ 
O::-:'I'GC;1 :::;CFI'I . 

l !:YfH: # .····t·j I H 

.·:: [: ~:C1G'E : ; 

TUTnL tflRBO} ti.···· t·l I H 

IX~C;. NIl ff:OGE"l t;. ..... I'II I·J 
::..;ULFUP. ~f ..... t"l r I·' 

o ~ riLL t·JE I CHT tf ..... t·j It·' 

~~64 .~1 
21::::.42 

14 • . :::2 
4.87 ::: HfH .. E 
9.96 cm'lE: 

f.l.,?5 

6. 9 ::: 

2. 9:i 

4???6 

(:[1 2 . :::6 
:;::6 ,'} • 51 
c~ 1::::, . .. -. 

'1"':: 

104. :::1 
107. ,-,,-, ':":-

O. '-?'J I ,_, 

1 ~3 . 54 
1 · ::::0 

1 1 · 09 
1 · Ie: ... ' 

59. 36 
-, 
( . -:'~2 ,.. . .., 

.:,. ( . :35 
1 :~:. 96 
o. 1 -:. 

"-

50. 1 1 
7 4:::: .. 

:;:1 '--I · bi 

10. 94 
0. 06 

6::: • ';: 1 
2 2:t 14 
:;: 1 · 67 
1:5. O;? 

O. os 
7 · 63 
O. 4::: 
4. 21 
2. ';. ~~ 
O. (1 ;.:: 

1 91:'~ 
.~. l c 
0_' • ow} .-. 71 c.. 
o. F' ' .. ' 
O. ?l 
O. Ci:i 

4!::::: • 49 

~ .. ~ RE(:. 

100. (1 

100. 0 
100. ~3 

TO H2O 
1 0 cO :~.:C02 
Gli ::; 

91 1"', . .:,. 
LIO 
Vi=iP 
SHflU:: 

96. 1 
SHALE 
OIL 
Gff:: 
t·JATEF: 

99. 1 
::;HALE 
OIL 
GA::: 
L-JATEF.: 

99. .. 't 

SHALE 
OIL 
G~:l::: 

t·Jrl T [P 
1 10. 1 

:::HfiLE 
OIL 
GA ::; 
t·J 1=1 T [ F.: 

'::; 2. 4 
106 . - ) 

( 

!:;H r'ILE 
OIL 
GFI::; 
l .. jj=ITEF: 

102. .~. 

c.. 

:::: .812.6 #/H:Jrl c: 1.106 :};:.· .. IHtl H ::::.441 C ..... f l Cot'if:: PfiTIO 
:::::: . Oq 1,,·'0 L. ~.~ r=- fi :::.:1 .. 47 ',J l ' . ~.~ F!~ 



::, TFiI?T ItlC DF/TE :~:10?:3 TO :::117::: 
(I PE l:: ell It /1-:; TI t'1 E Oi F~ :=;::0 24 
OPE F: FiT I tjl~ FACTOF.: 100. 00 ~~ 

PAGE 1 OF 2 

- - _ ~ __ • _ N __ • _ _ • __ _ _ • ___ ___ .. _ _ _______ ___ _ _ _ • • ___ _______ __ _ __________ _______________ • __ _ 

~ AW SHALE PROPERTIES 
OI L F ~i 
OIL FA 

--------------------t,JT\ 11. 10 H2O .:: A 
GF'T 29. 10 

!'JT;~ G.B1 

n I [1 CO2 t'JT~'~ 17 '::''4 A:::H I 10 '- _' !H~~ 66.40 
t,J T ~.~ 1? . 41 H \' II F.: 0 G E [.j 
tH;'; 0.54 :::UlFUF.: 

!.JT ;.~ 1.83 
!,J T ;.~ ~.74 

CAR [:O t ~ 
[1 I TPOG Et·j 

RAW SHALE MOI STURE WT% (UNGROUNII) 0.41 

-------------------- -------------------------------------------------
~RODUCT OIL PROPERTIES 
----------------------

1",1 I ~:: 
DEG AF'I 20 . 5 (,J/iTER (' IT;'~ .0:' q 

-...J •• ' SU:::'- 130 O. (1 :::ED I t'IEtH t'll ."" 1 OOG 1 .0 3U::;-21 (1 O. 0 POU F.: DEG F :::5. [1 
('JT ~~ -, ... "':- ,- , 

H'r'D r:O GEt'l t·JT ;.~ 1 1 .-,-, ,: ,Io-t. ,. ::' • c.. ( t'JT% 1. ':' 7 SUL.FUF.: ('JT;'~ 0.47 '.J , 

'.,,' I::: 
Cf/ RE:Ot·j 
[.j I T F: (I c; r: [.J 

---------------------------------------- ----------------------------
~: Utj DO l·Jt·j 0 I l PROPE F.:T I E::: 

GRH'.,·' I T'/ 
---- - --- -- -- - - _ .. _- - -- ---- - - -

DEC; FiF'I 20. ~5 
:~:. '3 

. . _----------------------------- _. _-----------------------------------

C H f:,: [: C! t·j 
t ~ I TI?OGEtj 
C02 

r'F~ O DUc:T t,lFi T EF: F' F.:OPEF.: TI E::, 
------------------------

I·J T \ :i . ~~ 'j 
t,JT\ 4. 'l l] 
I,JT\ :;. 1 'j 

H \' It F: CI G E t ·~ 
:::U LFU F.: 

I·JP~ '3.66 
l,JT:'~ ::::.9:3 



:::' rAPT I t Ie DfiTE ::: 107::;: TO ::: 117::: 
PriGE 2 OF 2 

~RODUCT GAS PROPERTIES (DRY) 
----------------------------H2 VOU: t:" 30 ,-' . 

t·j2+fi~: 'I" OL~': 64. :34 
02 '·/')L~·= ~J . 06 CO VOL~·: .-, 41 .::.. 
CH4 "/C'L~'~ .-, 

45 ,- . 
CO2 'vIOL;'; 20. :~: 1 

C2H4 VOL~'; O. 66 
C2H6 "/OL~'~ O. 59 
(":' ) ,-. '..,'e'l!·: o. 80 • ,_t . : . 
C4' ..... 

\"OL~: O. r. ,-.:- ot, 
C:i+ 'liClL ~.~ O. 70 
H'-"-' VOL~~ O. 20 .::. -=, 
t·jH::=: 'viOL;': O. '-I .-. 

0':: 

GROSS HEAT 3TU / SCF 161.78 

--------------------------------------------------------------------

OIL FA 
elL Fti 

t'l I t·j C 0 ~:: 

RETORTED SHALE PROPERTIES 
-------------------------

!,~T ~·~ ~1. 09 
GPT ;:1.25 

1'~T~·: 15. 9 :~: A::;H 1,1 T .~~ "7.:, 12 I '.'. 

CARE:Ot··1 I'~ T ~.: 6.54 H' .... DROGEt·j I.JT;': ~~1 • 1 ,-, 
0::' I'~ T ~.: a.25 SULFUF.: 

t· l I r E:O GEH 
HT;': ~~1. :30 

--------_._-- --------------------------------------------------------
TEt1F' ER tiTURE::; DEG F 

F: rH'~ ::; H fil. E It-I 
Ii If~: TIt Hi 
c;n::; BD I t·j 

------------------

'.." H :: ; T D I I·j 
COOL I t·je t'iriTEF.: III 
PF:onUCT 0 I LOUT 
At'IE: I Etff fl I R 

?? 
.... , -... -. 
.:.: ::'1.':1 

251 
220 
1 10 
1 29 

('4 

E:ET ::;H ALE OUT 52~j 
Fl IF: t'lD Hi 170 Gf"i:;:; t'lD H~ 22 :~: 
GA:; PPOTI OUT 246 
COOL I t·~c; t'~riTE r;:: OUT L:: l 

OFF C; Fi :::; 1 .... -, 
"t ":1 

-------------------- ----------------------------_._------------------
RATES AND QUANTITIES 

f,: fll,J ::: H FIt.. E 
r.::F. T :::;Hfi LE 

--------------------

nI R TOP 
f"i i P t'j I Ii 
Fi I P E:lll 
TOHiL f! IF: 

TF-I-! 
TF'II 

11. . 95 
1 [1. 16 

::;CFI'I 74::::.2 
:;:; C FIo1 1 6 i . 6 
::;CFli 106. ~; 
:;:;CFt'l 1 Z116 . 3 

TH ROU GHPU T PH F2 4:::5.3 
RET / RAW WT % 85.0 

~::CF."" T 3756.5 
::;CF ..... T :::11,.1 
;:: cF ..... r 53 .:.1-. ? 
:::;CF./ T 5102 .3 

------------------ -- ------------
t'!CI I ::=;TUf;:[ I" ,I OU~ 15. ::: ,_, 0 
SF' GR 0 .986 
en:::; TOP ::;CFtl 230. ::.: 
C;~'I ::: "'1 I II ~::CFt'l 24:::. ::: 
I.; Fr::; E:Hl ::;CFt1 2 16 1 . 6 
TCiTHL Gn::; :::;CFH ~:: So:.! I). ;::: 

:~ FI:::; ::;Ef:L l .O::;:; :::; t·iO T I "1C L '-' liED 
1-:; A:::; F'pn UUCT :::; CFt'1 1 :::7:::. ? 

COOL I t·IG 1,lfin::: r::: GF'I'I 
m1E; !~iIf~: PE l_ /·/Ut'l ~ : 

,::"t. (1 

:::: 1. (1 

I.-' .i L 'y' I E L. n In ~.~ F rJ == :>~. 4 
IJ I L ", ' I E'l. It 1,/ (J L % F fl ··; :::: ::: . C1 

:::;C F./ T 1 156.5 
::; C F."" T 1 ;::: 4 9 • (1 
:::;CF./ T 1 (J::::52. 6 
:::;CF./ T 1 ::::25:~:. 1 

:::: C F / T (: ::: '9 1 • 9 

[: fikl.1 Pk [ :::;:::; I Ii fiG 2'i . 0 
E:ED PI! I !. ~ H ::::O·-T T 1 • ;::: 



- t - ;.. 'T I I ,-, r-. t , ', .~ _ '':' ..... ' 

~. ": "" :::: [f1 I ·ll(I;';:K ::; 'I: .;.,. :~ 
::n ri vr itJr; DAT E ::: 117:;::: TO 81278 

t'Hi rEF.: I AL fHHI ELEt'IEI'lTfiL E:FiLAHCE:3 
UtH T:::; ItJ OUT 

f ini. t: I nWGEtj ::;Cfl'l 
tl ::: H ~t ..... t·j r t J 
Ci :.:: 'I' C; E tJ ':: C F t·j 

?9'::" .. [::3 
25::: . 49 
212 . 61 

744. 1 .-. c. 
25::: .4 '::" 
212 . 61 
1 :;:9. 5';:~ 

~~ REC. 

93.0 
1013. ~) 
108.0 

TO H~::O 
72 . (17 TO CO:~.: C02 

l !:: ITEf: tt ..... t-1 I t··1 

f:::EF:OGEtJ 

o f<: Gfit·j I C CfiF.:E:Ot·1 # ..... t·j I t·j 

10TAL CARBON #/ MIN 

Uf;:G. H'y'rt l? OGEij # ./ j'j I H 

o F: C; • t·! I l' F: 0 G r: t·J ·n .· .. ·'·1 I ~ .j 
:3 U L. F U k: tt ./ r'l I I j 

17.25 
:;: . 99 SHALE 

1 :;:. :26 cor·w 

62 .. 48 

47 .. ::::5 

65 .. 7 ;:: 

,- ..... ,'. 
J:. . {t, 

C:. 11 
:;: ,01 

469. C:O 

'J. '~6 
16. 1 1 
1.40 

1 .:. '-.C" 
~. .:. ..... 
2. :36 

56. ':,t7 
E:. 14 

:~:6 . ,-, ,-, 
.,:. ,j 

12.40 
f) • 1 1 

47 I • :::6 
7. 71 

:;:0 . :::9 
9 . c: 1 
(1. 06 

66. 26 ,-. ,-, 1'-' a::.c. • .::. 
;:;0. :::9 
1 :;:. 17 
o. 0:3 
7 . 64 
0.44 
4. 07 . : . ..... 1 .: . 

~ 

o. 02 
-:. 
~ . 06 
'-, 24 '-' . 
'J 7q 
~ . I .' 

O. 20 
o. 1 :=: 
o. ()6 

,1 "" .-. 1 .:. "'r ( ''':'. .J 

GA:; 

LIP 
VAF' 
SHALE 

SHALE 
OIL 
GA ::; 
l,J fiT E F.: 

SHA LE 
OIL 
GA::; 
l,JATER 

:::;HA LE 
OIL 
GA:::; 
l·JflTEF.: 

:::;HRLE 
OIL 
GflS 
l·.iliTEF: 

:::;HfiLE: 
OIL 
GW;; 
l·lfiTEP 

:::.64 1 ti .···· t'II t·~ C 1. 4 7:~: ~~ .. ··· IH t·j H 1. 7':'l3 (:....-f ·1 COt'1E: F.:AT I 0 
:::0. 79 "/ OL :'~Fn ::: 1. ':'i?I,JT .. ~'~Fri 

93.4 

91.2 

1 (1 1. 1 

100. :3 

11:3. (1 

t~7 . 4 
10? 7 

100.? 



," ,,' .:~ ':: C'I [ . ~'Il) r<: f< :::: F (I F: i~: t.ll A r t'l. t·1 c: E: Ii UitlC [ '* '* '" 
STARTING DAT~ 81178 TO 81278 

t'1n rEF.: I li L At-lD ELEHF:tHAL BAl fH~CE:::: 
utn T::: I H OUT 

fiTt'1. t·! I TkOGEI '~ :::CFi'1 
n:~; H # .····tl I I ' ~ 

OXYGEN BCFM 

f:::EF.:OG Et··1 t~ ."" t'1 I t·~ 

ORGANIC CARBON #/ MIN 

TunK CAi:::.E:Ot·j jf .. ···t'l I t ~ 

OPG. NI1'R OG EN #/ MIN 
:~:: I .I L F U F: tF ..... ['1 I tj 

7'j9. :::3 
25:::. 41::~ 
212.61 

15. 6:::: 
::::.9':'1 :::HF'iLE 

1 1 • 6 4 CO t'1E: 

62 II 4::: 

4'? II :35 

65.7 :;: 

,'. -, ,-
b. (b 

c:. 11 
:3 . 01 

79'3. . -, .-. ,: .. ~ 
25::: .. 49 
c~ 12 II 61 
1'-"-' .::..::.. C' .) ,-',,-

:=It~ 
_'.' II 

(16 
1 . 0::: 

17. (14 
1 . 40 

1:3. .-. , .... ::.. l:t 
.j 
.:.... 

.-.. -

.:.·b 
57. 90 

0:' 
'.' II 14 

36. .:,.:' '-"-' 
1:;: • .:,.:. ,.t ._, 

(1. 1 1 
4::; II 

'-Ie:" 
I:) ...J ., , . 71 

~:~) II :::I~ 

10. 19 
(1. 06 

.--, 
til' II ;;'4 
.j .: . 
..:.-.:... 1'::' 
:30. :::I~ 
1,,1 r • 15 

~Zl • ~):3 
7. 59 
0. 44 
4. 07 
.-, 06 .;. II 

O. 02 
'-.1 
Co. (19 
.:' 26 ' .' II .-, 79 c.. 
O. 2~::J 

O. 20 
o. 06 

4:::0. ::: 1 

TO H,::O 
TO CO:~.: C02 
GA::: 

LII) 
'.,.'flF' 
:3HALE 

SHfiLE 
OIL 
Gfi::; 
t,Jli TER 

:::HALE 
OIL 
GAS 
t'!ATEF~ 

:::HALE 
OIL 
Gfl::: 
t,l fl T E F~: 

:::HALE 
OIL 
GA:~: 

~'.!ATEF.: 

::: ~Hi LE 
OIL 
Gfi~:; 

l'lfiTEF: 

3. c: 12 ~F.· .. ·t'i Hl C 1 • 2'3:~: tf.···I'1I tj 1 .. / ;~. 4::::4 C .... ·H CCit'lE: F:AT I (I 
::::(,1 . ?9 1,,.'Ol. :·;FA }31 . • 971,j r . ~J: ri 

% PEC. 

100 . 0 
100.0 
100. 0 

109. ~) 

92. 7 

10:3. .:-.:... 

1 (12 II 

.-, 

.;. 

1 F' ~. 1 

'3 ::: II 

,-, 
I:. 

10::: . 2 

102. .:. '-' 



::; HI F: T I '4 C II ii T E ::: 1 1 7 :::: TO 
CWEFJ !T HI e; T HIE ( HP::; :;' ~::4 
Uf'Er.:: !~ r I I·le; FACT OF.: 1 0 ~3 . 00 •... ". 

Prt GE 1 OF ? 

--- -------------------------------------------------------------------

OI L Ff i 
[I IL F'A 

t'l I Il C02 

C A F: E: 0 :.j 
1·4 I TF.:O GEI·j 

I,j T ~.~ 

GPT 

1,1 T ~.: 

1,1T\ 
I 'JT~·~ 

~AW SHALE PROPERTIE S 
--------------------
1 1. ::::4 H2O FA 
'29. 70 

17 . 24 A::;H 

16. 82 WI' II R 0 G E I·j 
0.54 ::;ULFU F.: 

l'lT:~ 
HI:-: 

(1.6 2 

1. :30 
(1.7(' 

RAW SHALE MOI STU RE WT% (UNGROUND ) 

-_._----------------- -------------------------------------------------
?ROD UC T OIL PROPERT IES 
----------------------GF:A',,.' I T'l DEG API 20. ::! WAT EF.: l,j T ~': 4. .:. '-' 1,/ I ~:; ::;U::;- l ::::0 O. (1 ::;!:: D I t'lEtH t'll / 1 OOG 0.4 '",1 I S ::; U:; -' 2 1 (1 O. (1 POU F.: DEG F ,- ,e:' (1 I: • • J I C ri F: E: 0 ~'1 wr;·: -, t:' 0<1- H " I 'DF~:OGEH I'JT ;': 1 1 . 2 1 :1._1 " 

1·4 I TPI I GEt-I 1 '.IT;·~ 1 . '34 ::;UL. FUR l'lT:': (1.5 5 

-------------------------------------------------------.-------------
~UN DOWN OIL PROPERTIES 
--.. -.- -- - - ---- - - --._-- -.----- - -' --

G F: f l ',,.' J T '/ DEG Af'I 20 . :;:: 4 . ::: 

----_._._--- ----------------------------------------------------------

C li~:r::Ot j 
t·{ I TF.:OGEtJ 
CO :~ 

PRODUC T WATER PROPERTIES 
-_._----------------- ----

I,ll;·: '5 .00 
I,JT;': :;: . 0 :::: 
l,j r ;.: q. • '3 ~:: 

H'l DF.:OC:;[ tl 
::;Ul..FU r~: 

l' l T~': '3.97 
In;·: 4 .52 



TO !:! 12?::: 
F't,GE 2 OF 

~RODUCT GAS PROPERTIES (DR Y) 
.. _-- -----_. __ . . _- - ---- - ------

H2 ',/O i .. ~·; <:" 1 .:' C2H4 ' ... 'Ol .;·: O. 5-:' 
.J . '-' 

'-' t·j 2+AF.~ 1" ,IOl>~ 66. 20 C2H6 ''.''O L~: O. c:-.::. .•. 1,_, 02 f'."OL ~·: O. 09 ,-. .-, . ,-. ' ... 'OL~·~ O. 84 -.. :" . . :-CO \·'OL~·: ':1 4::: (:4' :3 "/ Ol;'~ O. 39 
"-. 

CH 4 It/OL~'~ 2 . ::::6 C5+ 1,/ OL ;.; 8. t=7 _, I CO c~ IvIOL;'; 1 :::: II 95 H'-" -' '/OL ~,: O. 19 .:.:.:. 
t·JH :3 "/O L~ .. ~ O. q-' 

J ..-

GF:OSS l·jEfiT :H tl/ ::; C F 161 . 7 1 

------------------------------------------------------ -------------
RE TO RTED SHALE PROPERTIES 

Inl Ffi 
OI L Hl 

-------------------- -----
wr ;·~ J. 05 
GPT ~1.1 :::: 

t'l I t·j C02 

CnF.~E:O f·j 
tH T ROGEt~ 

wr;·~ 1 

~'J T ;.~ 
~'J T ;.~ 

:;. :3'~ 

.- '-c= ._t. t'._' 
J . 27 

ASH l.JT;·~ 7~~'. 7 1 

H'r'DRClGE ti t.JT~~ 0.21 
SUlFUr;;~ ~, !r-~ [1 .. :::4 

--------------------------------------------------------------------
TEM PERAT URES DEG F 

F~nt'J SHtiLE I H 
flIP TIl Itl 

------------------
GfJ::; BD I t·j 
1-, ~'f:, . I" D J t·j 
COOL I tj G t'JFJTD;:: I t·1 , 
pr~OD'-'CT [I I L. OUT 
m'lE: I EtH ti I R 

., I: . 
I '-' 

~~ 1 ::: 
~:~ :i~~ 

~~ 2;: 
1 16 
1 29 

76 

F.~ET ::;HFJLE OUT 511 
A I F.: t'lD Itl 174 
GA::; t'1D I t·j 2 ~~ (l 
GFJ :3 PF.~O]j OUT ::::47 
COOL I t·je; (,J Ii TE F.~ OUT 1 .-, .-, a:::..:.. 

OFF Gn ::; 1<1·2 

---------------------------------------------------------------------
~ATES AHD QUAHTITIES 

pmJ :::;l-IfiLE 
PET ::;flrJL_[: 

--------------------

RIP TO P 
tTl F.~ t'1 I II 
n I F.~ E:Hi 
TOT fiL fi J F.' 

TPH 
1 Pil 

11. ?2 
qq.:. 
_ ' II .. ' '_I 

?of .-, ." , 
I' tot .:...~ • .::. 

::;CFt-! 160.9 
:::CFt'1 109 . ::=: 
:::CFt'l 1 J 12. 'f 

THROU GHP UT PHF2 476.~ 
RET /R AW WT% 85 .1 

::;CF ..... T 
::;c F.·," T 
::;CF./ T 
::;CF./ T 

':":. ':1 "7 I_I..:.... ,_I . I 

5 L39 . :=: 
51.::: 1 . 9 

---_._-_._-_._---------------------
SP G/'o:: 
CH::; TOP 
e; r: ::; t'll ]"l 
c: f! ::; E: 1"1-1 
-, 0 Tri 1_ ,-; n ':; 

~7111 969 
::;cn1 2:~:4. 5 
:::: L' r:- t I 2 ·l :::. ~f 
::;CFI'j ~:: i ::;::::.4 

.-, ,.' .,.. .'-, SCF t1 a:-. :''-t 1 • ,_, 

(~r", :=: ::';t::f 'I_ L O:::;::; t !OT I ··ICLUDED 
Gf-I':; r-'F:O] IUL: T ::;CFt,! 1 ~:;::4 . (1 

L:O OL. I rlC f'!FIT[F: CPj I 
fit'j E: n H ' F.~ F: l_ 1-1 U t'1 ;~ :~: O .. [1 

Ul l '/IU_i"I l.JT\ HI :: :~:1.':':: 
UIL YIEl.D VU L\ FA = 8j.8 

::;CF ..... T 12(1() . ::=: 
::; C F ..... r 1 c: 7 1 • 4 
::;CF ..... T 1104 1:; . 9 
::; C F.·· . T 1 :~: :d C: • c; 

::; C F-' .... T ;:' ;) :::'3 . ? 

E: FiF: I) f ' J? l:: :::; S I t·j H G 2..j. • ~) 
E: E I.I F'II I t I H ~:: I] ..... F T 1 • ~: 



fl TI'I. H r TkClGEtI 
ff=:11 
Ct;"':\'(;[I'~ 

TO :::1 67::: 

t'hi l 'E~: I fiL At·m ELEfolEtHAL BflUH ICE::; 
Utl I T:::: I t·~ OUT 

:3CF t'l 
# / t'l I t·~ 

:3CF t'1 

!:a]:::.55 
25::: . 94 
214 . 93 

754. tl1 
2'5:3 • ':''4 
214.9 :~: 
145 . '3I!5 

~~ REC. 

93.:3 
100.0 
100.0 

TO H':'I-' 
6::: , 56 TO (:08.:C02 

KE: f,: OG Et'l # ..... t'i I t·~ 

OF:GIlt-I I C CAf;:: E:Ot·1 # ./t'l I I·j 

lOTn l_ cnF:E:O I··l # ./ t'1 I t·l 

GRG. HY DROGEN #/ MIN 

Or.:c;. I·j I n~:OC;Etl t~ " "'M I II 
:::;U LFUF.: #/t'l I tl 

4.59 ::;:-lF1LE 
1:3 . ::::6 CO t'18 

63.6::: 

7 1. 1:::: 

7 . :~:9 

2.1 6 

0.43 GfiS 
16. 40 

1 r ,r 
- ~'-' LIe! 

1 .:. .:. 'j 
.-, . I!.-':" I·,·'AF' 
1. 9 :3 SHALE 

60.97 
7.:31 SHALE 

40. 84 OIL 
12. 7c~ GA::: 

O. ~y::l l'JATEF: 
5 1. 38 

7. ~]2 ~;H fiLE 
;:::4. 97 OIL 

9.34 CAE 
(1. O~; l,JATER 

69.5 :;: 
2(1 .. 53 SHRLE 
~~4. '37 OIL 
1:;: • '35 1..:.1-, ::: 
e .• J7 l,j!i 1 E F.: 
::: . (1 7 
~7j -. 29 :::HF1LE 
4. 40:' '-' OIL 
.:. ' 1- ' GA::; '-' . ~ j:. 

O. 02 l,UHEF.: 
.:. .... 1£1 .-, :::0' ; .. 
-:' ... . ?6 ~:~f"lLE 
(1 . 24 OIL 
O. 24 Cfi::: 
O. 06 [,JAT EF: 

4 65 . :::0 

2. 509 j~ "' I" IJ tl C 1 ,540 #.····t'llt·j H 1 . (:2 ':) C/ H ccm r.:: RATIO 
C: ':: • :-; 6 ' .... Ol_ :.; F fl '3 I) :::::. ~.rr . ~.~ F F! 

E:8.9 

95.7 

96. 9 

97. :3 

109. 2 

97 . . -, ,;, 

11 2. 1 

9::: • 7 



E~: fl L. n I I C !": :~, 

f lnl. t·j I Tr::OGE tl 
W:; H 
(I:.; \' C; [ t·j 

Wi fCF.: I fi l. At·m El. Er'lFt·ITAl. E:AUitICE ::; 
Ut·j I "1" ::; I t·j OUT 

SCFt'l 
# / t'l I t·l 
scn1 

::aJS. :~5 
258. ':'~4 
214. 93 

80:3. 55 
.-. C' .-, 
,-"J':' • 94 
214. qr:, 

. ' '.J 

12:::.22 

100.13 
100.0 
100.0 

TO H2O 
:::6. 26 TO CO:~.: C02 

t,.!nTr': I~' 

LEf.::OGEt··1 *~/ t'1 I t 1 

ORGANI C CARBON #/MIN 

TOT AL CHR80 N #/ MIN 

(IPC;. t1 I TF.:OI-;Et·j #./1"'1 I I·j 
::;I.JU~ U~: 1f/t1 I I·j 

CI ' A L to L,J [ I C; fi T :If ..... t'11 11 

1 ·- -,-, 
b ....... 

4. 59 SHF1LE 
12. 1 ::: c(!tolE: 

6~:. 68 

5::::.00 

71.1 3 

? 39 

2 . 16 
2 . ':~4 

471.9::: 

0.46 
1~;' . :;:6 

1 ·-.e 
• .::. ,_t 

14. 17 
1 · 93 

61 · 92 
7. 31 

40. :::4 
1 :;:. .-.:;-

til.) 

(1.09 
C"? __ f,- • :~:9 

7. ~)2 
34.97 
10.35 
0.05 

7121. 54 
2121 . C:- '-' ..... 1.;. 

::::4 • ':'''7 
14. '36 

O. 0;:' 
::! • 01 
O. ;~:9 
4. 4° '-' 
:~:. ~~ 1-
O. (1;;:: 
2. 1 .:. 

• .J 

.:. 
,_I • 31 
2 . 76 
O. 24 
O. 26 
O. 06 

4 7:~: . 5c~ 

GH:3 

LIO 
f,.,'tiP 
SHALE 

SHfiLE 
OIL 
GA S 
t·JATER 

::; HfiLE 
OIL 
GA :::; 
t'! fiTEF.: 

::;HtiL E 
OIL 
GA::; 
L,J FI T E F.: 

::; HFILE 
OIL 
G~iS 
t,jf!TEF~ 

::;HALE 
OIL 
Gfl::; 
L,J FiTlF:: 

3. 1 ,)(1 :I~ ... ·" t'l I t·j C 1. 3:5-::: l~ .. · .. t'1 I t·j H 2. 291 C./ ~I Cot'If':: Fun I I) 
89.56 VOL~FA 90.35WT . %FA 

16:3.5 

97.2 

'j:3. ';-

qq "J .' .. ' . '-

10:::.4 

99 . 0 
1 U· ? 

~ . 
, 

100. 3 



L 

-- . , t\.. 
~'''''' ~ ... ~ ........ -~, :. ,';- . -

~:; rnf<:T 1 t~ c; Dn TE :~: 1 ~:.?::: TO::: 167::: 
(I F'Ef.::flT It~G T H1E 0:: Hf;:::;;' 24 
OF'Er.::, -, T t·IG FnCTOf,: 100. 00 ;.~ 
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_._---------------------------------- ----------------------------------

OI L Ffl ~.J T ;.~ 
OIL Ffi GPT 

t'II tl CO<:: ~·l T .~.~ 

en F.:E: I) t·j lH;·: 
t·j I T: <:OGEf~ ~,j T ;.: 

~AW SHALE PROPERTIES 
--------------------
11.~.5 3 H2O FA 
~:O. 20 

16. 9t:j A:::;H 

1:::. 14 H\'DF.:OGEti 
0.55 ::;ULFUF.: 

~H;'~ (1. 77 

~H;': 66.04 

l·lr~ 
l'lT;'~ 

1.97 
0.75 

------------_._-------------------------------------------------------

Gr~AII,,1 I TI/ 
1" ,1 I ::; 
'1/ I ~:; 

cnF.:E:otl 
t·j I Tf~:OG Et'l 

DEG firI 
:::;'-'8-1 ~:O 
~:; u ::; -- 2 1 (1 

~·lT ;·~ 
l·lT;·: 

~F.:ODUCT OIL PROPERTIES 
----------------------
21 . ? l·lATEF.: wr;·~ :;:.4 
0.0 ::; E Ii I t·l E t·j T m.· .... 100G 4 .:. . '-
0.0 POUr.:: DEG F CIt:' (1 '_I._I. 

::5.6 :::: H '/ Ii F: 0 GEt·! l·lT ;.~ 1 (1. I;' ::: 
1 . '3 :~: :::;ULFUF: I·JT::'~ £~.51:J 

-----_._--------------------------------- _. _--------------------------
RUN DOWN OIL PROPERTIES 

cr·Fi'· ... IT',' 
--- --------- - ....... -. _--_ ..... _--_ ....... 

DEG fWl 21.7 :~: . .:.} 
.. .. .. .. -- - - .. -- ---.. - .. --.. - -.. - - - .- -- - --- - - --- --.. - - - - - - - - - -.. - - _. - - -. - -- - - - - - - - - - -- - - - - - - - - - - - -

CnpE:OI··4 
tl I TF:ClGEt·1 
C02 

l·lT\ 
~·JT\ 
l·JT\ 

~RODUCT WFiTER PRO PERTIES 
----- - -------- ----------
:t. 79 
2. :::5 
5.04 

H·f·Di;:OGE t·1 
::;ULFUr::: 

IH ~'; 1 (1. 15 
t·jT~·: 4. :::2 



L 

W' I" ,IOL~'; r: 16 C:2H4 '·/e'l ~~ O. 6::: 
~- ,-I • 

t~2+fl F.: '·/OL .~~ '-c.. 0 1 C2HJ5 ":'OL~~ o. :59 
t· .,) II 

02 I",IOL~': O. (14 r '-' • ,-. "/OL~': O. :::4 -, ,:, .. .:) CO ',/OL ~.~ ., 
:~:O (:4' .:. I,/O{ _ ~·: 1 02 

a::.. 
'-' . CH4 ""OL~'; .:. 40 C5+ \,JOL ~.~ O. 5 '~" 

"-. 
CO~:: ""'OL~,; 1 '3. 95 H'-II-' "I·'C'L~: O. 24 ..:.. '-' 

t·lH3 veil ~.~ 1 . 19 
G F.: 0 ::; :::; HEAT '::TU / SCF 164. 16 

:'RODUCT GA::; pr.::OPEPTIE::; (!IF.:''I') 

----------------------------
PAGE 2 OF 2 

---------------------------------------------------------------------

OIL FA 
OIL FFi 

~ETORTE!I SHALE PROPERTIES 
-------------------------l'J T :.; ':1 • 02 

GF'T 21.0.5 

t'll t·l CO~? 

C fi F.: E: 0 t,~ 
t'l I TROGDI 

l',IT:·; 1 :1. 64 Fi::;H loJD: 8 1 . 72 
lH:·; 5.4::: H'/!lRO GE t·~ lH:·: O. 16 l'./T:·; 21. 24 SULFUR In:·; (1. :::7 

--------------------------------------------------------------------

RF'il,J SHliLE I H 
fi I F: T D I t·l 
en:::; CD I t·l 
GIl::; Til I t·l 
C CI (I 1-I t·ll.; I'J fi T E: F: I t.l 
Pf.;:ODUCT 0 I LOUT 
f!HB IEtH ATF.: 

TEMPERATURES DEG F 
------------------
:~~~ PET SHALE OUT 1 S::: 1-1 I R t'lD Hl 

~~ 41 (;f1:::; 1"lD IH 210 GI-1:::; PPOD OUT 1 1 '::-/ COOL I t~ G I,J FIT EF: -' 
1 ·:'0:, - -' - " ~ -I _":- OFF GAS 

530 
155 
212 
2 :36 

OUT 1 ';'0:, .. - .. ' 

143 

------- -- ------------ ------------------------------------------------
~ATES AND QUANTITIES 

F:H I,1 ::;HnLE 
FET ::;I-HiLE 

TPH 
TF'H 

--------------------

F'j I R TOF' 
r; I F: t'l I Ii 
r: IF.: frU'1 
TOTfiL ti I P 

::;CFH 
scnl 
~:;c: Ft'l 
SCFt'l 

11.76 
'3. ~q 

14:=: .. 6 
160 II :: : 

114.() 

TH ROUGHPUT PHF2 4?7.7 
RET / RAW NT% 80 . 8 

SCF/T 
:::;CF--./ T 
!:;CF./ T 

(~AS FLOWS SHONN ON ~ NET BASIS) 
-- - . _ ~- M_. ~_ '_M _~. ____ ~ ____ • __ _ ._. _____ .. _______ • _._ 

:::;CF./T 

82(1.4 
5 ::: 1. ? 

522~]. ? 

1'1:) I ::;TU1?r-:: ',/ 01...\ 19. :~::jO 
sr GR 0.969 
~AS TOP SCFM 233.5 
I.. .f-'::; tl I JJ senl 2,t9. (j 
I~Fi::; E:n'l :::;CFt-1 ~? 1 9ti. ~) 
TO TA L GAS SCFM 2573.0 

GF;::; ::;:;EfIL LO ::; ::; IWT I "lCLUDED 
en::; PPGIIUCT :;:;cnl 1 'D:::. 1 

c. u .) '-- I tiC I,J n TEI ~: G F' r I 
fit'IE: FI I? PEL IIUt,! :.: 

'314. (I 
4::::. (1 

I.:: I L "I' I E L lJ I·J r ~.; F n = 'j I) • ~~ 
(} .i L 'r' 1 E: L I) I",' 0 L ~.; F n :.= :::: ::: . 6 

:::;c F."" r 1190.9 
~:; CF ..... T 1270 . 2 
SCF/ T 11173. :3 
:::;r:F/ T 13634.4 

:::;CF/T ?335. :;:: 

8ARu PRfSS IN HG 2Q .l 
BED F'II I tl 11 20./F r 1.3 

• 



',H, ;" :::; r f'i I - 110 F.: f:.: :;:; .;.:+~, 

::nf:i ,.:T 1 tI C; DFIT E ::: 16 7:::: TO ::: 1 77::: 

E: fi l i"I t·j CE ::'; t'IA rEF: I til AI'm EL.Et'IEtHAL. E:AlAi--KE:::; 
litH n:; It~ OUT 

fiHI . ti I TF.:(lC;Et·~ 
A::;j·j 
O;::\'G~-:tl 

::;CFt'l 
# ..... t'l I I '~ 

::,CFt'l 

79':". ?~~1 
.-. -, c:- I-I J::" 
.::. .. ,-'. :",-' 
21c~.~i8 

73i!l. 6:3 
.-• .., t=' c. ( ,_, • 95 
212_ c.- I-I 

,_, 'J 

140. 4':-'-' 

;.; PEC. 

91 . '3 
11:.10. (1 

UDO. 0 
TO H2O 

,,-,-, 
c'c, .. 50 TO CO:~.: C02 

# ..... t'l I I·j 

I:.: EF.:OG[ t·~ # ..... t'l I I·j 

OF:Gflt·j I C CAF.:E:Ot·j # / t'l I t·j 

TOTAL CA RB ON #/MIN 

Oke:;. 1-1 \'D F.: 0 GEt·j ~t .· .. ·t'1 I Ij 

OF:G. t·j I TF.:OGEI·j ft ..... I'll t·1 
::;ULrUF:: H,· .. ·t'l I t·j 

0' f:iLL 1'~E I GH T # .. ···t'1 I tl 

17.54 
4.20 ::;HfilE 

13.34 COt'lE: 

62. :::: 1 

51 . 4:~: 

7[1. 57 

7.40 

2 . 1::: 
:::: . . 21 

.-, 

.:J • GO 
15. 1(.1 

1 . 19 
1'-:' • ..! • 

.') .:. 

.:...~ 

~:1 • 6::: 
61 . 1 1 

9. 04 
:~:9 . 05 1 .-, .::. 91 

0. 10 
51 . 19 

.:. 
'..J • 47 

.: .. :. 
,-' ,_I • 1 1 
9. e-t:' 

,_I ~_I 

O. 05 
70. :~:6 
'-.. -, 
(;.. .; .. 4:=: 
3 :;: . 1 1 
1::::. 69 
o. 0;:' 
,-, .-, .-, 
':-. .':I~ 

0 . t:' -, 
. ':1 ..-

4. 47 ,-. 
,,:. . 26 
O. 02 
~, 

.::. 19 
-:' 30 ,_I • 

.-, 

.::.. 76 
O. 2~i 
o. .-, .-, c. ,,:, 
(1. 06 

4:::4 .. 6 :~: 

GA::; 

lIe! 
',.,'FIP 
::;HAlE 

::;HAlE 
OIL 
GA::; 
1'~ATER 

::;HAlE 
OIL 
GA::; 
I'~ATEF.: 

::;HAlE 
OIL 
Gn:::; 
I,J!:,TEF.: 

::;HfiLE 
OIL 
GFI ::; 
l'lfiTEF.: 

SHAL E 
ell 
Gli::; 
l·~ ,:, T E : ~: 

,:: • 4 ::: t~ *F ..... t, 11 t·~ C 1 '1- :::: :~: ~:f ..... t'll t·~ H 1 • ,;? 6 C ./ H C (I t'l [: F, 'i T I (I 
::;:6. :=:;3 '.,'OL :'~Fn ::: ;:' . ;:'41,JT • \Ff7i 

:::6. (1 

'3::: • 1 

'j9. e-
'-' 

':'i9. -:> , 

1 1'-' .::. 4 

i 00. -:> , 
El2. '3 

'3::: • I:'~ 



'.:;, 

lIn "11:. 

rf rt·l. t·~ 1 TF::OGEt'l 
li ::~H 
I) ::.:; ./ c; F. 1·4 

TO ::: 1 ??8 

r'lf{ rEf<: I ftL AHD ELn:EtHfiL BftLAHCE:::: 
UI··J I H:: I N our 

:::CFt-l 
#· .... ;·1 I t~ 
scrr'l 

79'j.70 
275. 9~~ 
212'.58 

79 1~W ('0 
.-. -, C' '-I t:' 
.::. I' ,_'. :' ,_, 
212.5;:: 
1 l q I-i . .. 

.' . ':' ''t 

100. 13 
103.0 

TO H2O 
100.0 

:3 ::: . ;:: 1 TO CO:3.:C02 
1·! AT EF.: 

I<EROGEt'4 # .····t·l I t·j 

ORGANIC CARBON #/t-lIN 

TOTAL CARBON #/MIN 

ORG. HYDROGEN #/ MIN 

ORG. HJTROG EN #/MIN 
:::;UU::- U;? 4!·.····n I I·j 

:::6 . 5 :~: ".·'OL :'~ F!i 

15 . 5::: 
4. ;:~o SHfiLE 

11.3::: COt'18 

51. 4~: 

70. ~5? 

7.40 

C:. 1 !:: 
:;: . ~~1 

490.12 

:~:. 92 GA::: 
16. .:' -; 

<.., 

1 . 19 LIC! 
14.39 '·.·'AP 

0.6::: SHftLE 
62. .-,..., .::. .. 

9 . 04 SHALE 
3'~. ~~15 OIL 
14. 07 (;11::: 

(1. H.1 l·jATER 
52 . 40 

t: . 4 -, . (" :::HftLE .-, .-, 
.;t .:.,. 1 1 OIL 
1 (1. 76 Gf6 
~j. 05 l·JAT EF.: 

71 "'7 . ,-'1 
2 :;:.4::: :::HA LE 
3 :3 . 1 1 OIL 
14. 90 GA::; 

O. 0(' l·JA TEF.: 
.:' '-' . 26 
o. C' -, 

'-' .. ::;HFILE 
4. 4? OIL 
:~: . 20 Gli:::: 
0.02 l·.IFITEr~ 
2.24 
:~!. ~~:2 
.-, 
c... .., .-

... tl SH~iLE 
O. .-', c-

'::"_, OIL 
O. .... , t:' 

t::,._' GA::; 
0.06 (·IFI TEf<: 

493 . ,-, '-, ': .. .::. 

2.502 C/H COMB RATIO 
::::? • ?41·.iT • ~'~FA 

1 ~34. 4 

99.9 

HH. 9 

HH .4 

1 11 .6 

102. -, 
" 1~J3. 5 

100. !:! 



------------::; T f'j f< 1 I t 1 C; Ii n T [ :::: 1 (:.? C: TO::: 1. ? 7 ::: 
fl/:'EF:rJ rItIG TII' IE (1m':;) 24 
OPERnr ING FACTOR 100 .00 % 
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-_._-------------------------------------------------------------------

OIL Ff', 
OI L FA 

t'l I (.j C02 

C F1 F: E: 0 t·j 
t ~ I TPOGEtj 

~,J T ~.~ 

I~PT 

~'lT% 

~,J T ~,; 
~,J T ~.; 

~AW SHAL E PROPERTIES 
- _M" __ __ _____ .. _~_. _____ _ 

1 ~3 • !::::: H2O Ffl 
-'1-' 40 ::.1: •• 

~H \ 0.62 

17. 08 t'i::;H ~H~; 67. 14 

17. 17 H Y D F.: 0 G E t·1 o. C" .-, 
~:;ULFUP 0-1 .':' 

~H~'; 1. 8f' 
lo1r~ £1.78 

RAW SHALE MOISTURE WT% (UNGROUND) 0 . 40 

---------------------------------------------------------------------

G F: A \ .. I T \' 
1./ I ::; 
'" ,1 I ~:; 

c ~', F: E: 0 [.j 
I·j I Tf?Ot::;E lj 

DEG fWI 
::;U~;- 13 0 
~:;u~:;-,:: 1 [1 

~'l T ~.~ 
~ 'l T~'; 

~RODUCT OIL PPOPERTIES 
----------------------
21. 1 ~'HHEF.: ~'J T ~.~ :3.4 

0 . 0 !:;ED I t'lEtH ML/ 1 o~x; ~3. 7 
0.0 POUR DEG F :::5. (1 

::4 . "? '=t H'/DF:OGEt·j ~'l T ~.; 11.45 I " 

1 . ::: 1 SULFUF.: ~'l T ~.; 0.64 

-----_._----------------------------------- -------_._-----------------
': U t j Ii 0 ~'ll ·j 0 I L P P (I F' E F.: TIE ~:; 
-----------------------DEG riPI 21 . 1 :::. 4 

--_._----------------------------------------------------------------

C t~j F: [: I) t·1 
t l.l TF:OGEt·' 
co,:: 

~R(lDUCT WATER PROPERTIES 
--------- ---------------

H'r'DROGEt! 
~:;ULF U R 

L,j T ~.~ 1 0 • ,:: '? 
t,JT;'; 4 . :::4 



L 

I,':' f IJ 1 '-' :=:: 1 ; .. , (' ::: 
PfiGE 2 OF 2 

~RODUCT GAS PROPERTIES (DRY) 
----------------------------H'-' '" ,'OL;'; r::: 16 C2H~ ',,·'OL~·~ O. 6::: 

.:: '-' . t·~ 2 t fl F:: ''I'OL~: 65. It:." C2HG ".·'(JL:~ O. '-C' ~I 
t, .j 02 "/OL~: O . . :, .:' r"-' • ,-. a".ICfL~·= 1 ~3:::: 

'_' L., -,.:" . . :J · CO "."OL~'~ .:. 24 C4' ,-. ''.''J)L~·: 1 06 '-. . :- · CH4 11/ OL ~.~ .-, 
4 1 C5+ '·/OL~·~ O. 61 .::.. 

CO~: ''.''OL~·: 19. ,,:,.:, ~~2S "/OL ~.~ O. '-It:" ':"' . .' 
.:.:. .... 1 

t·H-D ","OL~'~ 1 · 17 
GF:O ~::;::; 1-·IEfiT ::TU ..... SCF 173. 48 

---------------------------------_._---------------------------------
~:ETOPTED ::;HALE PF.:OPEF:T I ES 

OI L Ff/ 
OIL FA 

-------------------------
I'JT~·: ~1. 09 
GPT a.24 

t'1 I r'~ CO2 I,JT\ I.:; • 17 fi~:;H I,JT~': ::: 1 . j 1 
CAF.:E:Otl I,IT ~.; 
t·1 I TF.:OGEt~ 

: .. 90 H\'DR OGEt~ l,jT~: O. 19 I'IT~·: a.2::: ~:;ULFUF.: I,J T~: 0.:::1 

--------------------------------------------------------------------
TEMPERATU~ES DEG F 

F: A ~ 'J :::; fin L. E I t·~ ------------- -----
fI I F: TIl I tJ 
G n ~:; E: II I t·~ 
'-,f l ':; Tn I I '~ 

COOLING WATER IN 
PPODUCT OIL OUT 
f lriE: I Ern t:, I F: 

?1 
1 :"4 
241 
;~11 
1 :' .:' 
1 :;:0 

57 

RET SHALE OUT 536 
AIR MD IN 161 
GAS MD IN 213 
GAS PROD OUT 236 
COOLING WATER OUT 132 

OFF GAS 143 

------------ -------- ------------------------------------------------
~ATES AND QU ANTITIES 

P fi i,j ~:; H f:, L E 
PF-:T :;:;H flLE 

AlP TO P 
F,I F.: tlID 
fi I P E: T t'1 
TUTfil AlP 

TF'I i 
TF'H 

.. ·~ 'I .-, "', 
1 ~: .. 'R) • .:_ 

::;CFt'l ?40. 6 
~:;CFt'l 159. 1 
~:;CFt'1 112.6 
~:;c nl 1 ~112. :~: 

TH ROUGHP UT F'HF2 500.7 
K: E -,.. ."" P f:,I, I ~'J T ~.: ::;: ;::: • ::: 

::; c F."" T ::::60 :~:.? 
!::CF'./ T 774.2 
SCF ..... T 5474 13' 
::;c F."" T 4J32 :~ . s 

• •• • _ _ • •••• w ____ _ • ____ •• _______ ___ • __ _ _ _ ______ _ 

t- i 0 I ~=:; T U [~: E-: 
~;:;p C;F: 
en':; TOP 
C; f~:; IHD 
c rL::; l: T 1·1 

o. ':! (; IS 
:::; CFt'l ~:3 ;2 , '1-
::; CFN 24';:' . 5 
::;CFI'1 :~ 17:;::, 'f 

TOTi:,L cn:::; ::;CFN 251';0 . :;:: 
I.;r:j::; ~:; Ef I L LO ':=;::; t·WT I ··jC lUDC'l1 

Cr:j':; r 'kU1IUCT ~:; CFt' 1 1 qO t: . 0 

CCIO t 1 ti l ; ~,jfn FF: Gf'l 'l 
fHiE: fI.f F: PEL HU t·! ;.; 

94. Ci 
?9 . 0 

CI I L 'I' I f: l 1.1 llT \ rn :.: ::': / . t=; 
OI L ", ' i E U I ',/ 0 L;': F n::.: :::::;.:i 

::; C F ."" T 1. 1 3 C • '::' 
~:; C F.·' . T 1 c: 1 '1 • J 
~:; C F' ."" T 1 I.) 6 (I (1 • 0 
::;CF ..... T 12945. c: 

~:; C F / T C ::: '-1 1 . :~ 

E: ':i!-:: 1-: F' f·.: :::: ~:.; ::; It I f II~ ~>l. (1 

E: E [I F' D If·j 1-1 2 Cr .. F T 1 • 2 

• 

• 
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"':~:":~: ::Ct II -HORI:::: 
:::-fHVr I tlC; DfHE I-I ··'I·-I~I-t 

I:' c. .:: .. . :. TO :::2:~: ?::: 

E:fILflt·iCE:::: 
t·IA rEF.: Ir1L Atm ELE t'IE IHAL BALAt-ICE::: 

UNIT S IN OUT 

ATt'1. r·j I TF:O GEt·j 
f1 ::::H 
0>:: 'l C r:: t·j 

KERO GE tl 

::;CFN 
# ..... 1'1 I t·j 

:::CFI'I 

# ..... 1'11 t·j 

# .····1'1 I tj 

o F.: c; n HIe C A F.: E: 0 t·l # / t'l I t j 

TOTfiL CtiF.:E: Otl # ... ·· 1'1 I t·j 

ORG. HYDROGE H #/ MIN 

ORG. HITROGEN #/ MIN 
SULFUR 6/MI H 

254 w 14 
220.::::1 

17 . 20 
6. ::::2 ::::HfiLE 

1 (1 • ::: ::: C (I t'IE: 

41 . 96 

59. ;:::;: 

6 . 0 1 

2.05 
2 . 7(1 

462 . 61 

7':":, -, .-
t '_1,_,. i t, 
.-.C" ... .::. ... 1,. . 14 
220 . 31 
1 14 .49 
105 . 5:3 

O. :~:(1 
1'-' .-.. -. c· • .::..;.. 

1 q7 
• - I 

l.'j ':17 
'_' • .:..... I 

'j .:: q 
~ . .,' .' 

48. :30 
5.71 

:=:(1. 7:3 
1'-' .::.. 14 
0.21 

40. 77 .,. 
,_I. 48 

.-, t:' ,-,,-, 
c.. .J • I:' I:' 

9 . :;:2 
~3. 0:3 

5r:: • .- .., 
t'i 

1:::. 17 
25.:::::: 
14 . 51 

O. 1 1 
6. :::: 1 
~1. 2~: 
':' '-I t::' 
·oJ • .:",-' 
.: . 69 .:.... 

0 .. 04-
1 . I-it:' 0·_1 
~, 

.::.. 61 
2.0 :; 
0.22 
o. 26 
0.07 

457 . 4::: 

% REC. 

94.6 
100.0 
10(1.0 

TO H<::O 
TO CO :~: C02 
GAS 

Hi6.e 
LIG! 
',lfiF' 
:::HALE 

86.6 
SHALE 
OIL 
GA:::: 
l,lATER 

Q7 1 ." . 
SHALE 
OIL 
GAS 
I,JfiTER 

98. 1 
::::HALE 
OIL 
GA::=': 
l,lATEF.: 

104.'3 
SH ALE 
OIL 
GA::: 
l,lA TER 

90. 1 
96.9 

:::HfILE 
OIL 
Gfl::: 
l·lA TEr::: 

'~I:' q 
J ' _ ' . _, 

J. 'f-' 14 # ..... t·1 I t·j C 1.20::: # .,. 11 I H H ::::.074 C ..... H COt'lE: PAT I I) 
85.44 VI)L ~F R 8 6 .4 8WT.%FA 



'. ' f,: r H it, DATE 

[:ALFHI CE::: Nti rER I AL PIND ELENEUHiL BALANCE::: 
LItH T::: I U OUT 

% REe. AnI. t·~ I TfWGEtl :::CFN 
ASH U/MIN 
O;:'::',-'G f:.: tl SCFN ::: c~::: • ::: (1 

100.0 254. 14 100.8 22(1. :::: 1 

254.14 

10fl. (1 97.62 TO H2O 1 '':' 'j .:. ('. 
I·J n T E P t~ ..... t j I t.l 

~.:: E F.: 0 G E t·j 
#/ t'j I N 

TOTAL CARBON #/NIN 

ORG. HYDROGEN #/ MIN 

OPG. tl I -fF.:OGEN #/ N I H 
SULFU R #/ NIH 

15. 5'9 
6.32 SHALE 
9 • 2 7 cor·, E: 

41.96 

5'~. ::: :3 

6.01 

2 . (i5 
2.70 

TO CO~<C02 '-':- • ~'t_i 

0.31 GFIS 
1 ::: • 99 121 r. 

.0 1 .97 LIe! 
14.0:3 '·lAP 
2.99 SHALE 

49. ee 

87.9 ,_' ... ' 
r:: 71 :::HALE ..J. 

30 • -, .-, OIL .. . ~ 
12.f:9 GAS 
0.21 '·JATEF: 41 .60 

99. 1 5. 4:3 !::HALE 
.-, t:' ,-, c· OIL .::. --' . ':'0 

10. 15 GAS 
0.0::: t'JAT EF.: 

5'~. 50 
99.4 1 0:. 17 :::HALE '_I • 

2'5 It :::;:: OIL 
15. :2:4 GA::: 

O. 1 1 I,J8 TE F.: 
6.21 

10:3.4 O. 2::: !::HALE 
.:' .-.C" OIL ..... . '':' '-' 

2 .. 59 GAS 
0.04 !'/FITEF:: 
1 . :::7 

91 . 4 2.6:::: 
97.4 .: . 05 SHALE .:.... 

O. 22 OIL 
O. .-, ,-, 

GA S cr:;, 

O. 0;::' HliTEf? 
464.00 

H10 . .:. ..... 

462. 6 1 

4 . 2?1 # / NI H C 1.0:]0 #/N It! H 4. 14? C/H CGr'w F:flT/ 0 
85. 44 VOL \FA :::6. 48WT .%FA 



:::: I-I -;/:: i T ~ ~c, II Ii T E' :~: 227:::: TO 
Of 'Hun ItH-; T HIE .;: HF.: S::' 24 
O; "[F:H r I t~ G FfICTO F.: 100. flO 

DriTFi ::: Ut'lt'lhP "1 ' 

,-, .-,.-, -:0 ,-, 
,:, .::.,. .:" f 0 PflGE 1 OF 2 

" ". -_. __ ._------------------------------------------------------------------

OI L f:: f~1 ~'J T :.~ 
OIL Fff GPT 

t,t I t·j CO2 In:·~ 

C ii F: DO I"~ ~.JT :.: 
t·j I TI~:O GE t~ ~'JT;'~ 

~AW SHALE PROPERTIES 
--------------------
9. ·-:·c 

,_11_' H2O FA 
24.50 

1 ? . 2 JS A:::;H 

15.76 H'r'DS:OGEtl 
0.54 ::;ULFUF.: 

In:.: 66. '34 

~,! T :.~ 

In~: 0.71 

---------------------------------------------------------------------

CF.:A ',/ I To.,' 
'"" I::; 
1,/ I ::; 
CHRr::Of~ 
t ~ I rr;:OGEti 

DEG API 
:::U:3- 1 ::::0 
:::: U::::-2 10 

I,JT\ 
I,!T :': 

?RO DU CT OIL PROPERTIES 
----------------------
21 • 1 ~'!ATER IH;~ -, (1 , . o. (1 :::ED I t'lE t·iT t'1l.···· 100G (1.4 o. (1 POU :::: DEG F ,-, c- o '-;),_1. 

~:4 . 22 H'/ Dr::OGEt·j I'~ T\ 10.90 
1 . 99 :::ULFUF.: l,jT:': O. 72 

------------- _._ -----------------------------------------------------, 

~ UN DOWN O:L PROPEF.:TIES 

c; r: Ii "/ I T '/ -- - --------------- - - ---
DEG AF'I ~:1 . 1 7.0 

. . _-- - - --- -.. "'-- - --_ .. - .. _---------- _._- -.. -- --.- - - - .. - - - - - --- - _.- - ---- - -- - - -- - -- - ---- -- ------

I'~T :-: 
I'~ T\ 
I,~T:·; 

?RODUCT WATER PROPE RTIES 
------------------------
4. 74 H','DF:OCE t-i 

SU LFUr<: 
1,1T \ 
I,ll:-; 

10.23 
.-. ~-:t 

':" . " " 



~;Y nF:'r I tlG DATE '-" -,.-.-;t,-, 
Q~ ~t" ':. TO :::2 :;:7::: PAG E 2 OF 

~RODUCT GA S PRO PERTIES (DRY) 
----------------------------H'-' I· ... OL:·; 4 41 Cc:H4 '·."OL~'~ O. c:'t:' ~ . 

,-1._, 
t ·j 2+n f~ I'/OL~: .- . 1::: C2H6 I;.IIOI_~·~ (1. :;:6 t. t:t . 
02 VOL;·; 0. 0<:: ,-. .-.. ~3 "."O L~= 1 06 - , .;.- . . CO 'viOL ~.~ 2. '-,-.' (:4' S VOL:·; O. C"'-I .:.: . .... 1.: • 
CH ~l ',,·'0 t. \ 1 . '39 (:5+ '·/OL~-:: O. 44 CI] c~ I,," OL~·~ .::. '') ::: '3' H'-"-' "/OL/~ O. 25 -=--=-. ~'_' 

t-H·13 "'.I OL?~ O. ';.1') 

G F.: (I ::; ::; HEAT ::TU/ SCF 1 '-.. -. . ..,.., 
.~I':':. " " 

---------- ---------------------------------------------------------
~ETORTED SHALE PROPERTIES 

OIL Ffl 
OIL FA 

-------------------------

t'l I t·j C02 

C f'i F.: E: 0 t ~ 
t ~ I Tf? (I c; Et-I 

Ln:·; ).05 
GPT Z1.13 

L·lT:·; 14. 95 

L·lT :·; 5 .:::4 
!·I T:·; 21.21 

A::;H Ln:·; 81.69 

H·/Dr.:OGEt·1 LH /; 0. F' '-' ::;ULFUF.: L·l T:--; 0.66 

---------------------------------------------------------------------
TEMPERATURES DEG F 
------------------

kfH·1 :::;I-Hil.E I tl 
fl i F:: T II I t·j 
G fl ::; E: Ii I t·~ 
Cfi':; TIl 1: I··j 
COO L Hie; !·J ATEF:: HI 
F'r::ODU CT 0 I LOUT 
H [·m I E t n A I I? 

73 
2~i4 
2:1-6 
215 
11 6 
1 2::: 

.- ,-
.:It.:r 

1':ET SHFiLE OUT 546 n IF~ t"III It! 176 
GA::; t'lD HI 22 2 
GW=; PF.:OD OUT 24 ~~ 
COOL_ I rIG ~'lnTEF: OUT 1'-' ''' c.... 

OFF Gfi::; 144 

----- -- _._----------- ------------------ - - --- -- - ----------------------
~ATES AND QU ANT ITIES 
-'- -~ .. -- -- -- - - - _ .. -_ .. _-- - ---

F:' r-Ji,j ::; HI; [. E 
F.:r::: T ::;~ HiL E 

H 'l F.: TOr-' 
flIP ~'1IIi 
r: I F.: E: T t'l 
TOTf'iL f:j I F: 

TPH 
TPH 

11. ::;:9 
9. :~: :~: 

::;CFt-1 769.4 
::;CFt-1 201 . 6 
::;CFt-1 7::: 01 2 
::;CFt'l 1 ~1'::;. ·j. 1 

:~; r
o

' G r::: ~~1 • '3::: ? 
! n ::; T (I j' ::; c: F 11 2 3 / • 1 
Uj :~; tl1 D ::;CFiI 295. ,:: 
I ; fl:~; en'l ::;CFt'1 <::~154 . ? 
lfJTflL GFi:~; ~:; CF t-1 ;~ 5:::7 . ;.] 
en':; :=;[fIL LI)':;;:;:; tiOT I ··ICLUDED 

Co ~ i ::=; P f~: I) II U i_. T ::; C F t'l 1 :; [1 [1 • 5 

I" CICI L 1 r·le; ~ · I ;:n l': r~: GF'1'1 :;::f, . (1 

f ;i if:: 1"1 J F: F'U_ !-1 1.!i ·1 ;.; . 54 . 0 

1 il L ', ' I EL_ II H 1 ~.: F n =- ::: (~ . .} 
'-r' Ill . [0 '.,.' I~I I_ ;.; F f!::: C::;. 4 

TH RO UGHP UT PHF2 462 .5 
PE T./ F.:n ;.I! ~'JT ~'~ :::1. I:'~ 

::;CF / T 
::;CF ..... r 
::;CF /T 
::;CF ..... -j-

405 ::;: . 0 
106 1 .9 
411. 7 

::;CF ..... T 12 4 :::: . 9 
::; C I- ..... T 1 5 5 .:1 • ·;'l 
SCF ..... T 10:~:241J 1 
:~;C F / T 1362-;:' . ":) 

E:FIr.:l ) r·f ·: E:::;:::; I;! li e :::: i~ . (1 

E: E 11 P D I rl H :::: CI ... f: T 1 . 0 



;' ';~*::::[}1 I ·- ~· IOr:: K::; 
::nnPl I ti C; IfFITt: 

E:fiLflj'ICE::; 

n T t'l • t j r T r.:: 0 C; E t·j 
fi :::; H 
O;:':·/GEt·j 

tll=: n::r:: 1 AL AIm ELEt<IEtHfH_ E:AUitKES 
UN I TS IN OUT 

::;CFt-l 
# .···· t·l I,·j 

:::;CF/'1 
'-,r:"-' L7'.-, 
':':"_'~ • ,_I,: 

21'? t.::B 

7:34.9 6' 
252.52 
219.68 
1:;:5.81 

~ REC. 

9:5.0 
1ta). e 
100.0 

TO H2 O 
8~: . 5:3 TO U)t:C02 

# .···· t'lIH 

f:::EF.:OGEt·j *F ./ t'1 It·, 

Of·:: Glil"i I C CAPE:OtJ #,/t'l I t'l 

TOTliL (:AF$OI'j j';:,...·1'1 I Ii 

ORG. HYDROGEN #/MIN 

ORG. HITROGEN #/MIN 
SULFUR #/HI N 

5.44 SHALE 
12.90 COt'lE: 

5:':: If 43 

4:2.71 

60 . ~5 1 

1.91 
. : . -:='7 
~ II I I 

45;; . 71 

o. ~a1 CW;j 
15. 5(1 

1 .08 LIG! 
13.69 'v'Ar-' 
~). 73 SHALE 

51. 44 
5.30 SHALE 

33.95 OIL 
12.0:3 GA::; 

(1. 11 l·JATEP 
42.69 
4.93 SHALE 

c~8 • -, ~-. .. .:.. OIL 
8.97 GAS 
fJ. (16 l·JATE F.: 

60.51 
16" 8'3 ::;HALE 
':, .-, -, ~ ~I 
~O .I' ';' OIL 
14 »:::2 GAS 
0.0::: f'JATE~~ 
it '-"j 

" " ':: --.' 
~L 

.-,-, . ..:,,' SHAL E 
.-, '-' ·1 .:.- .. :',. OI L 
.j 
,_I • ~~1 (1 Gn::: 
0. o<~ l'~A TEF.: 
1. I-I t:; ,:,,_1 

2 .. 85 
'-. '-,-=, c...c...1' SHA LE 
o. '::''7 OIL 
0. 25 GA::; 
o. ~]5 f'~FITE F: 

4:52 . 69 

':::.05(; *t ····t'l Hj ,-' 1 • ,~:::::::: #.···tl Iti H ,~. 132 C. .... f-/ COt'1i] F:AT I I] 
90.25 VOL ~FA 91 . 5~WT.%FA 

84.5 

96.:3 

180.0 

HK1. ~j 

121 . ':'" 

'~6. 7 
102 . 7 

'~'j " 1 



;\ .~ ;,. ::; [t'1 I -·1·1(1 P 1< ::; 
!:TAF: r I t,c; ilnTE :::';:' .2:7::: TO :::247::: 

[: t!L fl t1 C E !:; t'!fI rEf: I fit. Fam ELEt'lnH AL E:Allil '~CES 
Ullr::; Itl OU T 

fln·1. t·J I Tkl)GE l1 :::CFt'j 
t'i::;H tJ. ..... t·1 r tl 
0; :", '(;E I'l :::CF t., 

:::26 . 4 ~;: 
252. 5~~: 
:21 '3.68 

:::26.43 
252.52 
219.6::: 
12u.30 

/~ REC . 

1130.0 
100.£1 
1 ;:;0 . oJ 

TO H2O 
99. 07 TO CO :~.: C02 

O. ~.1 l·JA TEI~: # .. ··· t·j I I; 

KEP OGE t·j #/ t·! I N 

Of~GAt'l I C CFH?Eoot-l # .··'t·j I Ij 

O:~:i:,. H\'TlPOGE I1 # ..... t·j I [.j 

OF:G . t·l J TPOGEt-l # ..... 1·1 I! j 
::::ULFUF: #/r'j I Ij 

u ~ nL.L. HE I GHT # .····t·1 I Ij 

16 .. 8? 
5.44 !:;HA'-E 

11.4:3 COt'18 

4 2 . 71 

60. 51 

1. 91 

45f. 7 1 

':; AS 
16.22 

1> (18 LIC! 
14.41 '.,.'AP 
~3. 73 SHALE 

52. 15 
5.30 SHALE 

33.'35 OIL 
12.78 GAS 
O. 11 t·J ATEf< 

4:;: . itS 
4. 'j :3 ::;HfILE 

2 ::i . 7 :3 OIL 
9. 76 GA!3 
J.06 l·JATEP 

61 .2'3 
16. :;:9 SHALE 
28. 7 ~3 OIL 
15.60 GAS 
0.0 ::: l·JFITEP 
7. 15 
£1. ~:7 !3HnLE 
3. :::4 OIL 
r. I:' '-1 L • •. ,::, Gn!:; 
(1.0 2 l·JFIT FF.: 
1 '-' 1-' .. :: .. :) 
2 .. :::6 
,... '-. i' 
Co • .:.:.( ::;HALE 
0. 27 OIL 
(1.27 Gfl!:; 
0.0 :; l·JATE P 

45::: • ?3 

:~:" 572 tf/ j'l I [~c 1.270 fr.···r·! I 1·1 H '? ::: 1 J C.···· H CO t'IE: I?AT I I) 
·:~o. ,? ::.; '· ... OL ::F'fi 91 . 5':'1(./ r . ;'~F"i 

95.2 

97.6 

101. 8 

101. 3 

120 .5 

'::';311 : : 
10:3 . ;;:~ 

100.4 





::: T FI k T I tlC; IiI:n E ::: c: :~: 7 ::: TO::: 2 47 ::: 
OPE/;: ii l Ttj i_~ TIi'1E (Hr;::::::o 2.1 
OPEF: fI T I tl e; FA CTOr;: 10Ct 00 ~.; 

PHGE 1 OF 2 

. . _-------- ------------------ -----------------------------------------

OI L Ff/ 
OJL. r=- H 

C Ii F.: E: 0 [.j 
t·j I TPCiGEtj 

~ ,JT ;·; 

GPT 

L'JT ~; 

~jT~'~ 
L'JT ;'~ 

2AW SHA LE PROPERTIES 
--------------------

'3,9(1 Hc:O ::' A 
25 . 90 

17 . 4 :~: A:3H 

16. 16 H\' DF.:OGEt·j 
O. 51 ::;ULFUF.: 

£1. 86 

lH:·; 67.44 

~H/~ 
IH :.~ 

1.68 
0.74 

Rn~,j :::HnLt: t'10 I :::TUF.:E I,j r;·; (Ut·jGROU tI D::O 0.59 

-- - -_ . . _--------------------------------------------------------------
~RODUCT OIL PR OPERT I ES 
---------------------GPfi' .... I T'r' rlEe; API 20. 6 ~'J A TEF.: WT~'~ ~:. 6 

11/ I::; SU:::- 1 :~:O O. (1 :::ED I t'IEtH t'll. /' 1 OOG 0.4 I"~,' J ::: :::U:::-;?: 1 0 0 , 0 POU F.: DEG r :3:i .. (1 CnRE:O;·j LH :·; :::4. 6 1 H'/DROGEt·j I'JT~'; 1 1 • :~: 1 t l I T F: (I C; E t·j I,JT;·; 1 . 91 :::ULFIJR ~'JT:'; 0.79 

- .... - - - -~ .- ..... - - - '-' -- - .- - - - - - - - - --.-- - - - - ----- -- - -.. - - - - - -- - - - - - - -- - - - - - - - - - - - - - - - - - --

~:Utj DOl,Jt·j 0 I L F' F.: O F'Ei~:T IE:::: 
-----------------------

DEC fW I 20. f.) 3.6 

- .. .. ~ .. . .... _ .... --... . - -- - -.. - --- --_.- - -- - .. _---- .. --. -- - -- - - --------- --- ------ ---- ------- --------

cn;::" I::Ot i 
t j I T r;: c; C; E t 1 
C CI;~ 

~R OD U C T WATER PROP ERI IES 
------------------- .. _---

I,JT :': :.. if.) 

L.JT\ ::: . 61 
~,J T ;.; ~. • I:; ::: 

H'·,'DF:O GEt·j 
:;::ULrU F: 

~H~'~ 10 , 1 ::: 
~,JT/~ 4. :::0 



. - . --:.~ .. _.).. .~ . ~. '-.. ' . 
prlGE 2 OF 2 

~RODucr GA S PROPERTIES (DRY) 
- _. -- ------ - -------- --- ------- --

H'-' I·:'OL ~·; 4. 7 1 C~::1-I4 '·/OL~': fl. C'e' 
.J .J 

tI 2+A R "/.OL~·~ 6::::. ::: :~; C2H6 ',,"CIL ~': O. ·16 
02 I· ... OL\ O. 02 r··-j 

• 
.:. 

" ."OL~': 1 O~:l -" -' '-' · CO 'tiOL~'~ 2_ 46 C4~ I: ' ".,tOL~·~ 1 1 .-, 
'-' · .:. 

CH4 ","OL~'~ 1 " , 
C5+ 1",1 CI L ~.= (1 5fl . ... .:+ · CO 2 I· ... OL~·; . -.,-, 61 H'-"-' \lOL~'~ O . 24 .:: c. • COo ·: r 

t·jH:3 '·.,'OL~ .. ~ 1 · 20 

G F.: 0 ::: ::: HEfH .::TU ..... :3CF 1 :::: '3 . 72 

---------------------------------------- ---- ------------------------
~ETORTED SHALE PROPERTIES 
-------------------------OIL FA 

OIL Ffi 

t'1 I/·j CO2 

CFiF.:E: Ot·j 
t·j I TF:OGEt l 

~H~'; a. 12 
C;PT ~1 . :31 

l,jT~'; 1 :+ • 46 

l,lT ;'; 5. "" .., '-' .. 
l 'lT ~·; ~1 . 20 

A:::H l,jT~; ,-, .-. I:, . .: •• :30 

H 'y' It F.: 0 C; E t·j wr=·; 0. 15 
:::ULFU F: l,lT:'; (1. 75 

-------"------------ ------------- -----------------------------------
TEM PE RATU RES DE G F 
------------------

F: fi ~'l ::; H fi L. E I t i 
f'I I I;: TD I [.j 
c; fi ::: E: II I :'·1 
I..) 1-1 ::; T j) I [. j 
CO OLING WATER IN 
F·F.: ODUC T 0 I LOUT 
m 1 E: I n rr A I F.: 

- ;, c:-
,. .. J 

c~ ~1 :i 
2 :+ 6 
.-, " -, 
.::. 1 t" 

1 1 7 
1 29 

.- .-, 
':1.:' 

F:E'T :::;I'ifi LE OU T 54 ::':: 
flIP t'1D IH 1 ',;, ,-. " t:t 
Gfj::; t'1D Hi ·~. ·-t ·-I 

.c.'::'~1 

GA:3 PFWD OU T 242 
COOL I t·le ~·~f1 TE :.: OUT 127 

OF GA::; 142 

,._----- - -- - - ---- -- - - -- ----------------- - -- ---- --- ------ - - -----------
~ A TE S AN D QUAN 'rJ TI ES 
- ~- ~ .M __ _ _ ____ ._ M • • _ • • • _~ _ _ _ . _ 

f.: I:', ~ .I ::; H p, I. E 
F:ET :::H fl l .F 

fiT F.: TO r=-
fl I P t ! I j) 
r, I F: t:::T t ! 
TOTf:L. 1'1 j rr: 

TF'H 
TF-Ii 

1 i . ~:: :::: 
·j.O'j 

:::CF t'l ('f'::? :::: 
:::CF t'l 200 . '} 
:::cnl 7? 9 
SCFt'1 1 ~q6 . 1 

TH ROUGHPU T PHF2 45 6 .2 
RET / RAW WT \ 81.0 

~:; C F ,"" T 4 (1 '3 ::: ¥ :: : 

::;CF ."" T 1 O?:::: . (1 

::; CF ..... T 41 6 . 3 
::;CF ..... T 55 :::'? 6 

.. "'_._ ,.w_~ _ _ . _~ __ _ _ _ _ .. _ _ .. ____ __ ~ __ __ __ ___ __ ___ _ 

t lO I ::;TU f. :F I,/OU; 1 :::.990 
S~ GP 0 . 984 
I ~n::; lUF ::; CFt'1 2:;: 1. '3: 
C, ::j ::: t'l I D ::: C F 1'1 2 ') :::: • . } 
C; f l::; [ : T !'1 ::; C Ft-l 2 ~1 :~:,~ • ':'1 
'l'UTliL Gn.:. ::;Cn1 :::: 56l1. 1 

CA :::; ::;::i",i_ L.I~: ':; ::: t ~OT I ··lCLU IIED 
c; ri':; F'~: (i I ! U C T ::: c: Fi'1 1 5 1 ::: . 1 

,. ·I-'OL I t il; l·lrHt:r:: GF· t'1 
Hr IE: Ii I r: :':E L HUt'1 \ 

'31 • C1 
46.0 

I:! I L ":' l [L D (!T'-, Frl " ':) 1. '5 
f ': J L 'I' T ;:t,TI "" OU~ fA ;::: ') Zi . ,:: 

:::; C. F' ."" T 1 2 :~:: ::: • 4 
:~; C F."" T 1. :::;::: 7 • (I 
SCr ./ T 10:::6 ::: . :::: 

:::: c: F ."" T :::; 1 (1 ::: • 5 

E: r'W elF-' r::: F:: :::; :~; J } i 1-1 G 2.1 • » 
BED PIt Uj 11 20 "' 1-T l.U 



~I~ .;- ,:o:- \.::~.f'i T ·~ ,; O-'r-~:~, -:t ;~ ·;.:. 

:~;-i" Hr .: ,-l t i,-, Di-iT' ,;, ~:: (;? ::: TO :::277::: 

nATEF: I AL fHHI ELEtiEHHiL E:FiUit·jCE::; 
Ut·j IT ::; Itj OUT 

fln, " tl I iT:OGE t·1 SCHl 
fi :::; fl t'i ./ t'l I :.j 
0;: :; '/( ; t: t·j ::;CF ['1 

I<EF.:ClGEtj 

or;:Gi"il'jIC CAf?E:Ot·j *~ .""Hlt j 

TOTfiL Cflf':E:Ot·j *t.····t,l I ti 

OF: I::; • ~: ", ' l.,F: ClI~ E 1 .. 1 t1: ./ 1'1 I t·j 

tltU". t·j I lr.:OGEti :l-t./ I'I I tj 
::;ULFUi=: ~f ..... t'l I t·1 

0 ' fiLL ! IE: I CHT it- .···· t'i I ri 

:::27.6? 
2~:;2.61 
;220.0i 

16. 29 
5.71 SHALE 

10. S~: COt'lE: 

60.7::: 

6 ::: .47 

6.36 

2. CI5 
c:. 132 

462. i? 

8(1:::. (1 ~:; 

~~ 52 . 61 
22~Z1 . 01 
1 1 1 . 40 
1 ~1:3 . ':"j . _ ,.:..., 

(1. ::::0 
15. ' j7 "-, 

(1. .-c::-tl ._, 
1 :~:. 70 

O. S~2 
e ·j ... ' '-' . :~:9 

7. 0:::: 
:~:4 • 76 
1 1 C' '-1 . ._1.':, 

O. O? 
44. 60 

6. 1'" ,_I 

29 . c::-c::-. _1._' 
I:. 
1_' • :::6 
0. 04 

61 . '?6 
1 :::. 7 :;: 
29 . ct:" • _1._1 

1:;: • 4c~ 
O. 04 
-:> , . ::::0 
o. :::::: 
.: . :::6 • J • 

.-, 
~ ... ct:" 

. _'.J 

.0. 01 
1 . 94 
2. :::'3 
"-~I 40 "-. 

O. 23 
O. c~4 
O. 02 

~l55 . :::5 

TO H2O 
TO CO:!.:C02 
GA::; 

LIC! 
","AF' 
SHALE 

::::;HALE 
OIL 
GAS 
l,JATEF.: 

::;HtiLE 
OIL 
GtiS 
~,jATEF.: 

::;I~tiLE 

OIL 
GA~:; 
~,jATEr;: 

1 
::;;HfH_E 
OIL 
GA ::; 
~'.IATEI? 

:::: HfiLE 
OIL 
G,=,::; 
L'JFITEf;: 

1. 1 ;::'t:' #.·· .. t'l I ti H 3.283 C/H COMe RATIO 
:::: 7 • (I :::: ~'l T . :.~ r: j=j 

% F~EC. 

Q"7 
. ' I • 6 

10€1. (1 
1 (H). (1 

'33. .:' 'J 

87. '3 

'~6 • ":' 
'-' 

97. .:. '-' 

14 . -;0 
( 

13 4 • 6 
'3::: . "7 

I 

9::: • 6 



" ,d::~.l:"t l i -- l·IOrd<::, FOf;: CED AH 1. t'L~ BriU""lt.jCE *:~ :.: 
ST ArTING DATf 82678 TO 82 778 

L: f f : Ii t·j c: E ::; MA TERI AL AND ELEM ENT AL BALAN CES 
UtH T::; Itl OUT 

AT M. NI1'ROG EN SCFM 
t:;:~; H ~ ..... t'l I t~ 
u ::-:; '/ C; F r 1 ::;CF t'l 

:::27.6 7 
252. 6 1 
220.01 

::: 27.-
2 ~~ 2 . 
22(1. 
104. 

f':;? 
61 
01 
60 TO H,::O 

1. 15 . 1 (1 TO CO :i.: CO c~ 

kE PO GEH 

OR GANIC CAR BON #/ MIN 

TO T~L CARBO N #/MIN 

u f : G • t 1 J l' F.: (I C; Hl tF ..... t'l I t 4 
:::;ULrUF:: U/ t'l I t·j 

O'ALL WEIGHT #/ MIN 

15 .. 6::~ 
5. r 1 :3 HALE 
9. 9 4 COt'lE: 

46. 32 

6 . 36 

2.05 

41:;:: . 17 

~J . :31 
15. 61 
0. 65 

14. 0 :3 
O. 92 

5 :~:" 68 
7 . 0 :3 

:;:4. 76 
1 1 . :32 

O. 07 
44. '32 

6 . 15 
29 . ~C' . _ ..J 

9. 1'-' ,;:. 

O. 04 
62 . ~]8 
1 ::: . ~ .-. 

I' .: . 

2 13. 0::-0::-
,_f ,_ 1 

1 :;: • -' c:' 
( ,_I 

O. 04 
7 
I • ~~6 
O. ,-. ,-, 

':10 
.: . . .). 86 .-, 
.::. . 5 1 
O. [11 
1 . 95 . -. ':" 4 ~: . 1_, ... 

c~ " 40 
(1 • ":, .:. .:,...._' 
O . .') r::-.;,.. ._, 

O. 02 
45:::. 60 

Gn::; 

LII) 
VAF' 
SHALE 

::;HA LE 
OIL 
GfiS 
l·JATEF: 

::;HALE 
OIL 
GA::; 
l'/fi TER 

::;HALE 
OIL 
Gfi::; 
l·/;iTEI? 

::;H ALE 
OIL 
CW:; 
l·lfIH::r: 

::;:-lA LE 
OIL 
CA:::; 
l·HHEP 

4.[187 #/ MIN C 1.1 01 #/MIN H 3.702 C/ H COM B PATIO 
86 . 07 VOL~ F A 87.08Wf . %FA 

1 

% REC . 

10(1. (1 

1 ~:10. (1 

100. 0 

99. 
.., 
( 

~::3. :3 

97. 0 

97. :3 

14 . 1 

95 . ~~ 
'3::: " 9 

1~'3 " .-, .::. 



:::"' Ak f I tIC DFI fE :::261'::: TO 
OF'E r::nT 1 t1 G T I "lE 0:: Hf,::::::' 24 
OPERAT f NG FA CTor 100.00 

DATA ::::Unt-1:iF.:·l 
------------

I·'·-I ~...,I-I 
':'.: ( ... :' 

' .' ...• 

PAGE 1 OF 2 

. ~ - -*_. ~- - _ . -~- -_ ._--'-- - -- --'- - --. --- -- --... -- .- -- - --~ - . - --- ------------ - ---------------

O}L r-A I ·JT~·: 
OIL Ffl GPT 

t'1 I t,1 C:C:2 I·J'.~: 

C fi F: f.: (I t'1 IH::': 
t1 I TI?OGEij t·J T ~.: 

~AW SHA LE PROPER TI ES 
---------- ----------
1 (1. 5 1 H2O FA 
27 .5[1 

16 . 56 A:::H 

16.71 H·lDF.:OGEtl 
0.54 :::Ul FUR 

l·jT~'~ (1.94 

IH/~ 66. 5~) 

In ::.: 
In !.: 

1. 78 
~). 77 

prJI,j :::Hfil E t'l O I ::::TUPE I·j f!'; 0:: Ut·lGF.:OUtID::' 0.56 

---_._ ----------------------------------------------------------------
~RODUCT OIL PROP ERTIES 
----------------------G F.: fi 1,/ I T 'l DEG API 21 1 I·JATEi? IH\ .... 1 . c . 1-/ I :=; SU:::-130 0. 0 :::;ED I t'lEtn t·1L."" 1 O~~IG O. ,:. 

'-' 'Vi I ::; ::;U::;-2 1 (1 o. ~) pC/ue DEG F '-I~ (1 ':1,_1. en F.: r:: U t·j IH\ ::5 . ~J 1 H'l D r:: 0 G E t'1 l'jT!~ 1 1 . 10 t'j I Tr~:ClC;Etl IH~': .-. II ::;ULFUR l·jT~·: O. 66 .:: . 

----------- ---------------------------------------------------------
~UN DOWN OIL P~OPERTIES 
-----------------------

DEC API 21.1 I·JATEr<: 2. 1 

- -- - ----- --'- - - - -- ------------ --- -- ----------------------------------

(: Hi,: F: C! t'l 
tl I TI ~:()GEtj 
co,:: 

~R O DUCT WATER P~OPERTIES 
------------------------

I·J T ~.~ :i . .::~ 4 
In\ :t. 24 
l,jT\ 1 . 2:l 

H ..,.. II F: 0 (; E t'1 
::;ULFUF: 

(.j T ~,: 1 » . 2 J 
L·J T ~.~ :~: II 2 :;: 



:::: T ti I? T I t·j (; 11 I"i T E ::: 2 6 ... ::: 

tl~: I·/OL~·~ 
t1 2+~iP I· ... OL:,~ 
02 I·/OL;·: 
CO .... 'OL~·~ 
~:: H4 I· ... OU~ 
e(I:;:: I·/OL.;·~ 

~RODUCT GAS PROPERTIES (DRY) 
----------------------------

5.04 
65 . 41 

0.02 

1 • 9::: 
21 . ::::3 

C2H4 
C2H6 
C3~S 
C4' ;:; 
C5+ 
H2::: 
t·1H3 

'·/OL~·: 
'·lOL~ .. ~ 
"'iOL;~ 
1·/0L ~,;~ 
''.''OL~·~ 
\"OL~'~ 
"lOL~"; 

GROSS HEAT 3TU /SC F 119.52 

0.54 
0.41 
0. :3:3 
0.57 
0.46 
(1.23 
1. 10 

PAG E c~ OF 2 

--------------------------------------------------------------------
~ETO RT ED SHALE PROPERTIES 
-------------------- -----

OIL Ffi 
OIL Ffi 

~·1 T ;.~ '~I • (1:3 
GPT ~1. 0::: 

t'i I t·j CO ~:: l·lT;·~ 1 :1. (l:;: Fi::;H ~·!T ;,; 82. .-. .::.-~ . .) 

CftF::E:Ot·1 
t·1 I TPCiGEH 

l·IT\ - 10 H"c' DF.:OGEtl ~'!T:': 0. :32 
-:'. 

~'! T:': ·~1. c~2 ::;ULFUF.: WP: 0. 7~3 

-------------------------------------------------------------------
TEM PERATURES DEG F 
-_ .----------------

ef:!.,j ::; H:::ILE I H 
fI I F: T II I t·j 
Gfi::; E: D I t·1 
Ct:I::; TTl I t·j 
COOL I tlG ~,jfiTEF:: I t·1 
PF.:ODUCT 0 I LOUT 
fll '1E:IEtH AIR 

~-, 

.. I' 

~:: 21f'; 
245 
~~ 1 "? 
1 i ':. '-' 
1 :::0 

?::: 

PET ::: HALE OUT 5~3 :3 

A I F.: 1"iIl H1 1 8~:1 

Gti::: t'ID Hl 22:2 

GA:::; PROD OUT 242 
COOL_ I l'lG ~'iF1TEF: OUT 1'-"-' .::.c' 

OFF GA::; 
1.:1 .:;. .-

---_._- ------------- -------------------------------------------------
?FtTE:::; Flt1D C!IJAt1T I TIE::; 
__ 4 ._ ~.- . - - -- -- - - - ~ - - - -- - - -.~ - .. - --

THROUGHPUT PHF2 462.8 
RET/RAW WT% 80.9 1<: iH,j :::; I-Hi L. E 

F: l:: T ::; H fl L. E 
TF'H 
TPH 

11.40 
9.21 

flI F.: TO P 
FlIP t'11)) 

::;CFn ('69. ::: 
::;CFt'i 200. :::: 

n I F: BTt'l 
lOTfl L fi I r;: 

:::CFt'1 77.6 
::; C Hl 1 :1-1- 7 . 7 

t lO I ::::1"1..11':[ \iOU: 1 ::::. ':)::::0 
SF' GR 0.971 
c; n :::; HI P ::; C F'I'i :: :.:.: (; • ~~ 
en::; t'i I Ii ::;CFt'1 2 ':'1 ' f • 'j 
C t-r:: [: H1 :=:; C F\'1 1;'1 :':: i . 2 
l Ct T AL_ G ~I .:' ::;c: HI ? ~ C :::. ~' 

C; f:1 ::; :::;[ Ill_ L 0 ::: ':; tW T 1'1 c: L U Ii ED 
t:' 1"1 ': ; F' [,:: I-I Til. leT ::: c: r- til :;:::'::: . '3 

C 1101_ I [1;-; 1,1ftTFF: I::;P I'l 
Htlt:: ii [F: f·:EI_ Hut I :..: 

'3:::" 0 
2 :::" 0 

c! ~ 1_ Y T [, l.'Il l·ll \ rf::~ -:; :::: I:' • (j 
1"1 J L \. I Fl.. T.' './ I) I.:'; c- n::: :::: ::. 1 

::;C[=,./ T 40:5 ::::.13 
::;CF.····T 1054.5 
::: C F' ./ T 4 (1 :: :. ? 
SC F."" T 5~:.lt,;.2 

:::;CF ./ T 1~:45 . 4 
::: C F ./ T 1 5 ~5:2 • ::: 
:::: C f-' ."" 1 i (1 1 ':;1 9 . ::: 
::: C F ."" T 1 2 ';.; ';'1 ::: • l) 

CR PO PRE~S IN HG 24 .0 
E: E .U F' II It 1 H ~:' i) ."" F T 1 • 1 



-
..... :jO.::;t: i 1 [ --~j UI~f·.:::; H:." 

:::; I 1:1 f;' r I tiC; II n T E ::: 2 ? ? ::: TO :::2:::7::: 

t'lii u::r: I IiL At·m ELE t'i EtlTAL E:tiUH·1CE::; 
Ut·i I T:;; I tl OUT 

t"i -J" ,'1 • t I i ·1 :": 0 C; I: t j ::; C F t'l 
f ; ':-; H ~} .... t·1 I t 1 
U::::'I'C [ tl ::; CFt'l 

f: .. ~:F:OC;Etl f.I: ..... t<J I tl 

o F: C; fi t j ICC fi F: E: (I t j f.I: ..... 1·'1 I H 

TOTAL CARBON #/t<JIN 

Ci F< G , I j 'j' D F: (I C; E I·j tt .... t'l Iii 

I..: :< 1_, • t·j I T f<: (I ::; Et j ~~ ..... 1'1 I t 1 
::;ULFU~: tf .. · .. t·1 I tl 

::::2 '~. :30 
252 . 9:3 
220.5::: 

11:; . '49 
5.50 ::;HALE 

14. eo Cot'lE: 

57. :::6 

45.5:::: 

6 :::: . 0.) 

1 . '33 
2 . ':.~ 1 

,-.'-,e.:"' 
CI .':" . , • :::2 
.-, t:' .-, 
':':'-' ~ . 9 :~: 
220. t::",-. __ II: ' 

147. ::::4 
72 . 4::: 

O . ~ .-... t. 
15. :26 

O. 54 
1:3. 76 

(1. '~5 
53. ,-, -, 

':1 .. 
6. 26 

:36. 70 
10 • ,-,.-, . : .. ,:. 

O. 0::: 
44. 7 1 

c:- q7 ._1. _. , 
::::(1. ':"6 

7. 74 
(1. OS 

62. 1° '-' 
1::: . 44 
::::0 . '36 
1·-' Co . 7::': 
o. 05 
-:> ' . 45 
O. 29 
4. 1-:0 .. 
-:' q? 
~. 

_. , 
O. 01 
1 . 90 
. -. ::: '3 (.: . 
2. 4 ·:' ._. 
O. 2 1 
o. : r·:. a:.... ,_, 

o . 02 
457. • of t: 

'-t,_' 

TO H2O 
TO CO ::·:CO:2 
GA::; 

L!C! 
··/AFt 
:::;HflLE 

SHALE 
OIL 
Gfl::; 
~,jATEF: 

SHtiLE 
OIL 
Gfl::; 
l,jA TEF: 

::;HALE 
OI L 
GA':; 
l·JflTEF.: 

1 
::;HALE 
OIL 
GA::; 
lolA -f EF.: 

::;HfiLE 
OIL 
Gt:I::; 
l·II:: T E F.: 

~:: . 76 J 
'~: 1 • 4~) ''1'OL:·;FA 

~~ .·· .. t"l I ti H 1.776 C:OH E: PrJT I (I 
93 . 20~·JT • ~'~FF: 

:.; PEe:. 

1 (11). 7 
100. (1 

100.0 

78. :3 

'33. 1 

9:3. 2 

'38. 7 

1 :~: . 2 

9::: • 7 
9'3. :3 

'::~9 • .-. ..:. 



O::-:-:-.:i;" :=,E t'II-~· IOF.:f::. '::; F(J I«. ~n jiTI'1. Il :~: BAI.At·lCE 
::.;T fH< I lilt:; IIATE ::::2:' ?:::: TO :::2:::7:3 

.: -r ;':" 

f::rll . fitlCE:;:; 

tlA IE!? J AL. fHlIt ELEt'IEHTAL. E:riLAI1CE::; 
ut :I T::; Itl OUT 

~.~ REt::. 

f-ln:" t·ll TF:O Gcl··1 :::,!_.Ft·l 
FI :~:; II i ~ ..... r i 11·1 
0::::\' I; l~ ,1 :::; c: F t'l 

::: 2 .;~ . :::0 l(H) . (1 
.-. r. .-, '3:~: 1 O~). e c. ,_' '::'' • 
220. 5::: 10(1. (1 

14'3 . 19 TO H2O 
70. 6 :3 TO CO ~.: C0 2 

TOTfiL CflF.:BOt·l 4\:.· .. ·t'l I [1 

UPG" 1·1 I TF.:OGEI1 H··"·: 1 I II 
:~; U L F U F: t, /. t I I 11 

(I ) F11._ L (,j I:. I C; H T 1-1- •.. t I I 11 

1'3.t;7 
5.50 :::;HALE 

1 4. 1 7 C CIt'1 B 

57.:::6 

45. 5 :~: 

1. 9:::: 
2 . '31 

460 . ?0 

O • -, 0:::-
.. '-' GW:; 

15. 16 
O. 54 LIG! 

1·:' ..... 66 1,,.'t"iP 

O. ';'5 ::;HALE 
~ .-. -, ,-, 
oJ .:" • I' 0 

6. 26 SHRLE 
~:6. 70 OIL 
10. 74 GA::; 

O. 0:3 ~·lATEP 
44. . -.-. ti C. 

c:-
.J • I:' "7 

•. I ::;HALE 
:30. '36 OIL 

? 64 GFI::; , . 
0. 05 ~'~ATEF.: 

62. 09 
18. 44 :::;HALE 
~:~1 . '36 OIL 
1·:' '-a 64 GA::; 

O. 05 ('~fi T EF: 
? 
I • ·4-6 
O. 2'~ ::;HALE 
4. 17 OIL 
"', 9B GA ::; (:... 

O. 0 1 ~,~ f-l T C F: 
1 . 90 
2. :::9 
.:' '-a 4·:' ._' ::;HALE 
O. 2 1 OIL 
O . . -, .-, 

.::. .:.1 GW:; 
O. 02 I'~ATEF: 

456. 6:::: 

c: . f~~ '~I ':'1 ';~./ 1'1 I t·j C 
91. 4~:; 

1 • 5 "? ~5 # ./ n I t·1 H 1.?14 C,·H COMB RATIO 

77. 1 

93. (1 

98 . 0 

4': ' .' '-I • 6 

1 1:;:. 4 

'3 B. 6 
'3'3 . . :. ._' 

99 . 1 



:~;TfjVr 1 !1e; DATE :::;~?f:~: TO 
C ~' E F: A T :tt I i:; T Hl E .:: H F.: ::; ::0 2' 4 
CiPEPFtT I t1 C FnCTOP 100. ':;:1 0 

:::2:3 7::: 

•... 
'. 

~fjW SHALE PROPERT IES 

Ull FH ~,jT~~ 1 (1 . 4 -;, H2O FA ~H\ O. ::: 1 
OIL F--n CPT 

t'1 I t-1 CO ~: ~H:'-~ 

CAF.:8Dt-1 ~' !T:'-~ 
~j I TP ClGEt-1 ~'-I T :'-~ 

2? . 30 

1 f;. 95 

16.67 
0.51 

A::;H 

H \' II F.: 0 GE 1-1 
~; ULFUF':: 

~H;-; 

HT;-; 
1 • ::: ::;: 
[1 .7? 

F:fi~,j ::;HALE t'10 I :::T Uf;:E r'IT ;-~ .:: Ut-jC;I~:OUt1Il::O 0.64 

CF::ti',/ I T'l 
',,.' I ::; 
1,/ I ~:; 

C fi F:: E: CI [1 
t-1 I TRC)I:;El-1 

Cf~lf;:E:Oi1 

t1 I Tf?OC;Et-1 
C02 

DCC API 
SU::;-- l ::::0 
::;U':;-210 

wr:.-; 
wr:.-; 

~'l T ~-: 
~,JT ;-; 

~H :'-; 

~ ROD UCT OIL PROPE PT I ES 

-20. 2 ~'lAT E F.: ~'ln; 1 . 7' 
0.(1 ::;EII I t'IEt-jT tll -/ 1 OOG (1. 0:::' 

--' 
O. (1 POUF.: DEG F '-It:' 

':' ,-' . (1 

:: 4. ::::6 H \' II F.: OG Et j ~'JT\ 1 1 ") -:;' . ,_I I 

--, 10 ::;UL.FUF.: ~'JT:'-; ~J . t::"-:a .:.. ,_I f 

RUN DOWN OIL PROP ER TIES 

1. 1' 

~RODUCT WATER PRDPERTIES 

??O H 'lD F.: I) C; E t1 
:::;ULFUF: 

~,jT:'-; 0;0. 66 
_i ':'7 l' • I_I I ll r; 4.0 0 
1.4::: 
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TO 82::::7::: PflCE 2 OF 2 

~RODUCT GAS PROPERTIES (DRY) 
----------------------------

H2 "'iOL ~'; C' 69 C2H4 VCIL~'~ l1. 52 ,_I .. 

t·j:? + 1:1 F: ' ... 'OL~': 6f; . :::6 C2H6 '.,.' OL~'; O. :;: '31 
02 ',,iOL~'; O. 06 f " -' • ;:; ',,iOL.:·~ (1 • . :":' . ~ .. :., . . ... .:.-, 

CO 'v'OL ~.; 2. 7 :~: e4' ,-. VOL:·; (1. c -, .:, '-' ( CH ,I 'v'OL~"; .:' 02 C~;+ "."OL~': ~) . 45 .:.... 
(:(12 11/0 L ~.~ 19 . 1 ,-, H'-"-' '·,·'OL~·~ O . . -, .-, 

0::0 \"-. . :, coco 
HH:::: '·lOL~·~ ~Zl • 99 

C; f': ( I ::; ::; HEfH ~:T U /::;C F 120. ~10 

--- --- - --- - --- - --- - - ---- ------------------- - - - -- - -~--------- - -------

~ETORTED SHALE PROPERTIES 
-------------------------

01 L Hi 
OI L Ff": 

C A F.: E: 0 t·j 
t t I TF:O GEt-1 

I,J T ~.; '~1 • (1 '3 
GPT Z1.24 

I,JT ;.; 1 ::J.. ::: ::: 

IH ~'; .- 00 ::'. 
l'lT :': ~1. 21 

A::;H l'l T::'~ ,-, .-, 
0"::. 21~ 

H'lDF.:O GE t·j In:,: (1. 1'-' .:., 
:;ULFUI~: 1,1 T;·; ~~1 • 7'3 

--------------------------------------------------------------------
TEt'IF'Ef,: tiTURE::; DE G F 

pm'] :;:,l-lnLE HI 
f·, I R T It I t·j 
(;n::; BTl J tl 
(, I:j ::; T r l I t·j 
COOL I t·jG 1,IWfEP I t·j 
r·' F"=IDU CT (I I L 01..11 
i:i t IE: I r::trr fl l F: 

{\..1 
2 ] 4 
2 ~l 5 
216 
1 14 
1 ~:O 

?O 

F.:E T t; I-HiLE OUT ~&:. •• - , ._ ._'a::. 
A I I? t'lD H1 176 
GA::; I 'iII Itj 2~~ ~~ 
GA:3 PROD OUT 242 
COO L 1 t·j e; l,jrIT E~: OUT 1 19 

OF F Cfi::; 141 

---_ .. _-- --------------------------- ----- ----------------------------
~ATE S nN D QUA NTITIE S 

~7' nl.J ::;fHil.E TF'I I 1 1 · :~:4 r't T :::; 11 ti L::: TFH '3 · ::~ 2 

flIF: TCIP ::;CF t'l :'-::: ':1 
I r ~. 1. 

n;:p 1'1 I It ~:; CFt' l 201 · :?~ t iT F: r::T t'l ::;Cf~ l'l ? ... · 1 
TOTAl . Ii r F: :~;CFt'l 1 :150. 4 

r!f)I::::;TUF: E \iOL:'·: 1:=:. :::: ::~O 

CAS Tor scrM 23C. 4 
C f 1 ::; I'll TI ::; C F t'l 2 'j ',:; • ':.: 
I::; n::; [:Ttl ::;CFI'I 1. ?3? 6 
'j u T H L C; f 1 :~; ::; r. F ! 1 :-.: 4 6":) • ::: 
C;H :~; :=;L: ~j L L 0::;:::; t·IOT I ··jCL UPE l.! 

( , W:; F'P01I'./CT :::;CF!1 1 5:~:'~ . ') 

1·:'-IO l.l.tjr,I,IH lFF: GPt'1 
ri tlE: n JT: [~J:L 1IIIi'j :.: 2 :~: , (1 

I) i L 'n i~! LI WI ~.~ 1-- 1 I' · '9 ';: . 1 

THF~OUCHF'UT F'~W 2 46 0 . <.} 
F: E T ..... F< t~i l,J 1,11 ~~ ::: 1 .-, . .:., 

::;CF ..... T 4l3::!6. 4 
::;CF /T 106 ''t. ,-, CI 

:::;CF ..... T 40 7. ::: 
:::C F ..... T 55:~'j . 1 

:;:;CF ...- T J 251 . (1 
:~; C F."" T 1 ~; .; 5 . ::: 
:::; C F ."" T 1 (1 c: 5 4 . 4 
:~;t':F."" T 1 :~a) ... 1 .~:: 

E:nF:O F' F:[ :::::;:; I t~ He; 2 ':·. » 
E: E J.t F' Ii I t1 f j :::: (I ... F T 1 . 0 

,-. T 1 [.- , ', .. , 0: 1 '. ____ ~ ____ ~ ___ ~ __ ~ __ ~~_~.._' 



~:' .. " :::; Ul I - l,W F: r: ::; ;: * ". 
:~; Tt:!!-: ·r 1 tl G IiI:nC !~! :::! 1 ?:::: TO 901 ?!:: 

f :I IUi IICr::::; 
t'ln TEF:: I nL mID ELE t'IEtHiiL BRUHK;E::; 

UNIT S IN OUT 

ffi'I'I. 11 I TF:OGEt·1 
Fi::; H 
O::::\' I . .lt:t·1 

f::: [POC[ t'j 

:::CFt'l 
H .. ··· H I t·l 

::;CFt'l 

# .· .. ·t'l I t·j 

# / j'lIt··, 

ORGnNIC CARBON # / MI N 

TOTFiL. Cfll?r:: Ot·j :;.~ ..... t .. , I tl 

Of ::t;. tl I n ;: OC; l;jj j; .. ··· j'l I I·j 
::;U l .FI,lf? ~ F ..... t'lIt·l 

832.1-1-:' 

113 . 56 
6. (19 :3HALE 

1 3 • 47 C CIt'lE: 

.of .-. t;::'-, 
~~ " ,_I ( 

c..- ,.-.,-,_'. r::. f.:1 

2 . 40 

769. 45 
243.5:3 
221.21 
141 ,-,e:: 

• ':-.J 

7 13. :36 
13.00 

J 8. 1'-' (" 

(1. :::5 
16. 1 ':' '-' 

1. 21 
49.55 
5.43 

3 :3.:::1 
1 (1. 19 
0. 1 .:' 

"-

41 . 15 
5. 1'-' ':> 

"',,-, 1:".-, c. .: •• ,_, .:.. 

7. :~:7 
0.(17 

59. 10 
16. 5 ~: 
28. 5 :~: 

1 :~:" 96 
(l.O? 
6.7 ~:: 
O. ,-,e 

':=-- ._1 
.-, 7-" .... ' . I I 

2.6::: 
0.02 
1 • ::: 1 
':' 62 ,,-, 
.:. 1'-' .:..,. .::. 
~~1 . 22 
O. 26 
0.0 :::: 

444.90 

TO H2O 
TO CO:~.: C02 
GAS 

LIQ 
'",'A P 
SHALE 

:::HALE 
OIL 
GA::; 
l,lATEF.: 

SHALE 
OIL 
GA::; 
I,JATEF.: 

::;HALE 
OIL 
efl ::; 
l,lATEF.: 

SHALE 
OIL 
GA::; 
1'~ATEF~: 

::;HALE 
OIL 
Gft::; 
l·HH EG: 

:::9 . :~:7 
1 .95~ C/H COMO RAT IO 

'30. 7 0! .. j r . ~·;rr: 

~~ F~EC. 

9'-' C' ':' • .J 

HZHL I) 
1130.0 

9:3. I) 

91.3 

96.7 

'37.7 

11 !:!. 7 

q ... C' 
-' "+ • • _' 

109.5 

9::: • ::: 



~:' .H:' ::::; LI 'Ii .. ~,lO PI :: ':; F (I r;:: CEO fi HI. t j:2 (:::. U i t j c: r:: ;H~ * 
::;Tti k r It!C VAT E :3 3 17::: TO '~1(11 7:3 

t'Hi f EF.: I f1L AtH' ELEll EHTA L. 8ALAtK:E::; 
Utn T:; I tl OUT 

An1. tl ! IF: OG Ell ::;CFI'l 
fr:;H #/ t'1I tl 
O;:::'/GEt·1 ::;CFt'1 

t,j f i T E F:: # ..... tH 1 1 

f:~ E F.: I) (; E t 1 # ..... t'lIt·j 

OF.:GAr·! I C CAPE:ot·j t~ .·,· t'l I tj 

TOTf'l L C fiF:E: O~·j ~t/ t' l I t·j 

op e; . t·j I IT: OGEt·j H.···· t'l I tl 
:::;;UL FUF.: tt .···· t'l I H 

832.1 7 
243. 5 :;: 
221.21 

17 •. 14 
6.09 :'::; HAL E 

11. Cl5 C(lt'm 

54. 2 7 

42.5 ? 

60. 5;;.1 

c ,- ,-
,_, • t)t, 

1 q.~, . .. '--
2 .40 

4~50 .. 2? 

,-,,-,.-, 
':' .:J'::' • 17 
24 :;:. t:" r , 

,_I .;, 

c~21 · 21 
1 16 . . -,-:-.:"1' 

t04. ::::4 
O. (10 

19. ~50 
~3 . ,-, e 

':' ,-' 
17. 45 

1 · 21 
50. 5 :~: 

5 . 4 ':' .... ' 
:3:3 II 81 
1 1 · 17 

O. 12 
4'::' ~. 29 

5. 1::: 
'J .:' 
'- ,_, II 

c·-, ,_I .:', 
,-, .: .. 51 
(1. 07 

60. 24 
16. t:'.-, ,_I .:', 
~'I-' c;".') 
.::, ':. II ,_1 ._, 

15. 10 
~) . ~)7 
t.1I C ' I:.-,_1 ._' 
O. 25 
.:. 
,_, II 

..., ~ ., 

{ { 

.:' 
L.-. 5 1 
O. 02 
1 . ,-, t:' 

': ' ,-' .-, 64 c.. 
.:' 
L.-. 

1 .-, .::: 
O . . -, ,-, 

e..::. 
O. .-,.-, ':: 0 

O . 0:;:: 
454. . -, c::-

.; ' .J 

/: REC. 

100. (1 

100. 0 
1 ~~1I) • 0 

TO H2O 
TO CO:!:C02 
Gn::; 

1 13. 8 
LIO 
l,lAP 
:3HFILE 

'33. 1 
::;HALE 
OIL 
G fl::; 
t,jliTEF: 

99. 4 
:::;HfiLE 
OIL 
Gfi ::; 
l,JATEF: 

'39. 6 
SHf"ILE 
OIL 
GA::; 
l'l fl T E F.: 

1 15. t5 
:::;HfiLE 
OIL 
Gfi ::;, 
l'lli TE P 

';'16. 0=-._, 
1 10 . . -, .,:., 

::;H fi LE 
OIL 
GA::::; 
t'.IATEF: 

100. ,-, .' 
::::. 7'7' j :f:t .····t'l Hi C 1 • ~::2:::: #.·· .. t'1'f t·j 1-1 ::::: .01' 0 C/H COt,1t: PAT I (I 
::::':'4. :~:? 1,,.' uL ~~ Fn 90 . 70 !. JT • ~';F-' r~i 



::;TI-II~: r lt4C, D~i rE ::::::: 1 1':::: TO 9017::: 
ClF'E ;-;:~IT1t I C TH1E (HF-: ::;) ::~4 

PtiGE 1 OF 2 

OF' Er:iiT 1 ~l G FFI CTOP 1 (10 . 00 :'; 
- -- ... -- .- --.--~ --- . .. ..... - - ---- -- - -- ---- - - - -- --- - ------ -- -------------------- - --------

OIL Ffl ~,lT:·; 
OIL FFI GP-!" 

t'1 I t·~ CO~~ ~' IT:'; 

CFlF:130t j wr:·: 
t·j I T r: 0 C; E t ·1 l'lT~'; 

--------------------
10. 11 H2O Ffi 
26. 5~~1 

17.:::4 A::;H 

16. 41 H'/Df:::OG Et·j 
(1.52 :3ULFUR 

~.fT:.; 66.05 

lolT% 
In:·: 

1.69 
0.65 

F: fi ~'l ::; Hfi l E t'l c: I ::;TU f;: E ~,J T ~.; ( Utl GR 0 UI 1 Ii ::0 f1.26 

-------------------- -------------------------------------------------
~RODUCT OIL PROPERTIES 
----------------------CPA',,.. I T'l DEG AF'I 20.9 ~·JATER l'lT~': ~? ';' 

'v' I S :::;'-'::;- 1 ::'::0 (1. (1 ::;EIi I t'lE HT t'1l." 1 ooe 0. 1 
'",I I ~:; :;;U::;-21 (1 o. ~j PO UR DEC F .:,t:" 0 U._I. 

CfiF:E:CIH ~'JT;·; ::4. :::'9 HYIi::::OGE t·j ~,JT ;'; 1 1. 14 
t·1 I TF:UGEt! ~ ' I T ~.; ? 0:::: ::;UlFUF.: ~'J T ;.; O. .-r:: b._, 

---- - -------- - ------- -- ------------------ -- --------------------------
~:Utl DOl,lt'j (I I L PROF'EFT I E:3 
--- -- --- ---------------

I:':; r=: fl',,.. J T \' DEG f'iF'I 20. '3 2.9 

.. -- --- -.-- - -----_ ._ - - - - -- - --- - - -- - - - -- - -- - -- .. -- - --------- - --- - --_ .. _- --- -------

C ti F: [: 0 t·j 
t··, I T I? CI C; E t 1 
CO,:: 

~RODUCT WATE R PROPERTIES 
--- -------- -- ------_ .. 

~'.IT \ ? 4 6 
~H \ 5 . i2 
l,jT;'~ 2 . 44 

H 'f' Ii F.: ,:, .:; E t 1 
:::;U LFU F: 

~'JT;'; :::. ';) 4 
~'Jr; :3. 2'~ 



:~, 1 fWT It4 C DflTE ::::317::: TO 90 1 ? ;:: PAGE 2 OF 2 

: 'F.:ODUC T GA::; F-'ROF'EF.:T I E':, ':. DF.: .... ) 
--- -_._--- - - ---- _. - ._.- - - -_ . ..- -._--

H2 I'/ OL~~ 4. ~:~7 C2H 4 '..,' (. t .. ~ .. ~ O. t:"q 
... 1 ... 

t12+ AF.: ... ,IOL~~ 63. 6 :~: C2H6 \·'OL/: O. 4':' '-' 0::: 'tlOL~"; 0 0(1 r ' '':' , ,-. "1,1 (I L. /~ O. 51 . -"-' .:. 
CO 'll OL ~.~ ;2. 51 C4 ·' S VO L /: O. 4':' "-
C.H4 t,.,I(IL~·: 1 . 2::: C5+ 'v'OL ~.~ O. ...-,,",,:, 

,~, t' 

CO2 '·/O L~·; 24. ~5 1~ H'-"-' -::, .:. VOL:·: fl. ·-.e c.,.._. 
t·lH3 l·lOL ~.~ 1 . 0'3 

I:; RO 3~3 HEAT ::TU ..... :::; CF 1 (17. 30 

---------------- ----------------------------------------------------
~ETORTED 3HALE PR OP ERTIES 
-------------------------

[I I t. Ffl 
OIL FA 

t l Hl CO2 

C fll? E: Ot·j 
t il TF.:OC;Dj 

1,1 T :.: a . (1~.5 
GPT ~1.1J 

l·j T~·: 14 . 1 c: J. ,_, 

I,ll:-: '5 . 62 
l'lT:'; ~1 • 2() 

A::;H vIr,: .-, .-. 
i:f~-_ • 79 

H 'y' DF.:OGE [·1 IH :-:; (1. 1 .:. .... 
:;ULFU ~::: 1·IT :·: fj. 72 

--------------------------------------------------------------------
TEMP ERATU RES DEC; F 

F: FI (,j :: ; ~ I fi LEI [.j 
AI r.:: TIl 1[·j 
C fi :::; E: II I [.j 
1";1-1:::; TIl I [.j 
C(IOL T t·le t·jflT Er< I [.j 
f '[::CI::':I UCT 0 I LOUT 
til'I~; J EtH Ii I F.: 

?c~ 
2 ~12 
2 47 .-... ,.', 
.::.L (,) 

1 ' 0::: J. .... 

1 ~: 1 
70 

RET :3HfiLE OUT 5::::6 
A IF: t'lD Hl 1 -;":' ..... 
GIi '3 t'lD I t-! 22 :::: 
GA ::; F'POD OUT 244 
CO OL I t·le; ~j r1T EP OUT l ·"'C· .::. ,_I 

OFF GA:; 140 

---.- - - - - - - - -- .- ------- .. -- -- -- - - ----- - - -- _ .. ---- -- -----._ ... - -- -------- - - --------- .-----

r :f 'I~' 1 ::;I ·lliU':: 
F't.: T ::; ~I:~L.E: 

TF'll 
TF'H 

11 . 06 
.:' ':,.:' 
'-' . '-'':-

nTP TO:=
f: T F: I d II 
In F: E: H I 

::;C Ft'l 7?2 . 9 
::;CFI'l 22 7. 1. 
::; CFt1 5:::: . 4-

1 ClTI:i L Fi I f.: ::;CFt'l 1 :'53 . 4 

t'l U I ::; r IJ r;:: [ I,,i I) L. :.; ~:~ 1. • 9 :~: :) 
:~'; f ' C F:: (1 • ":)? ::: 
Cfl :::; To r ' ::;cnl ? :~: ::..; . ') 
c;n':; tl I n :::;CF tl ?9 2 . ::: 
I"~ ; .:':; E: TtI ::;C H 'I 1 ::5·1. 1 
l ClT~L GA3 3CFM 2382 . 8 

(, f~ .=; ::; E fJ L l. n '~; ::; t·w T 1"1 C L U II ~ TI 
en·:; F' f? 0 Ii U C T ::. c: F til 5 4 9 • (I 

I flU i_ I H C; (.j f! I' t~ !.: C; F'I i 
r'if I l:: i"1 J F: F: c: L H '-' t·! ;.: :26.0 

(; Tl .. '.r'] r:: l i) lH \ H i "" '~l l). t:' 
I. I T L: I T! ',,' n! 11,,- ~ - ~-~ ~: :-:: _I .:1 

TH ROUGH PUT PHF2 449 . 2 
RET/ RAW WT % 79 . 8 

::; C F.," T 4 1 '3~? 7 
::; C r .... T 1 2 :~: 1 . ::: 
~:;CF / T 2 ::: ·:'~. 5 
::; C F ..... T 5 7 1 4 . (1 

:::C f=' .. ···T 12?9.? 
::; C F' .... T 1 5 ::: ::: • 0 
~:; f~. F ."" T 1 [I D '5 7 • :; 
~:. C F.· .. · T 1 2 -:.: 2 5 • 2 

E: f! ~' (i F' r;: f: ::: :;:. I ~ I W; ::: ~t . 0 
F:E D PI! I Ii f 1::. Ci ... ·F·T 1 . (1 



,,. . <'::~'j.r IWF:k::;.:,:, :,;.,-
:-' i fJ/·::) III!:; DflTL '3U 1,<: TO 9027::: 

t'11 11 Er' I Al 1~llIt [lE t'IEtHAl E:iiUH·ICE:3 
utH T:-: - Itl OUT 

trd. I·j I n;' OGEt·1 ~; cnl 
fI :~ f I j.j:.,.·· t'1I t1 
(I:': '( r:; [t·j ::; C r: t'l 

~,~ f j T t: r;:: # ."" t'l I t 1 

f·:: f _ F: OC; E [.j 

TOTA L CR RB ON #/M IN 

CI f.: C;; • H \' 1" f,:: I] C; E I·j ii·."" t'l I t 1 

o r: (; . t n Tf-::: (I C; E [.j i+ ..... t'II 11 
:::: ULFUF: il ./ t'I I11 

U' I~IL L l iE I GHT iJ: ..... IH t1 

:::30 .1 5 
244.77 
2c~~~~ 6? 

15. :::6 
6.14 :3HALE 
'?72 COt'iE: 

5:3.50 

4 ·-, .-.-, 
.:.:. . .:.:.. 

c:- -=-1 ,_' . ,. .... r 

2.5 1 

74:::, 9::: 
244 , 7? 
220. 67 
102. ·-'1 .... c.. .;.. 
1 1:::. :~:9 

(1. 00 
16. &::' .-·_'t· 

[1. 4::: 
14. ,-,"",:, .:. ( 

1 · 21 
4':;' I_I • 

':17 
,_I I 

C' 

'-' . 46 
a1 · a4 
1 1 · 50 

O. ~i::: 
4(1. -,,-, 

I' .: • 

&::' 

'-' . 21 
26. 5~3 

9 . L)2 

o. ~J5 
c.-,-, ,,-I,: •• ,-,I:" 

':',-' 
16. 62 
26. 50 
15. 6::: 

O. 0:; 
6. 1 .:;, .:... 

O . . -,t:.4 

'::'--1 
':' 54 ,_I • 

r, --, .-, 
.::. . . .:, .;.. 

O. 01 
1 . 74 
.-, 
c.. 64 
.-, 1 .:' .::.. '-' 
O. 21 
O . . -, ~., ..:: I 

0 . 0 :;: 
44 6. 0:3 

~~ REt:. 

ge. ':0 
'-

1(10. D 
100. 0 

TO H~::O 
TO CO:~.: C02 
GA::; 

104. 4 
LI C! 
'",IAP 
SHAL.E 

'38. 4 
:::HAlE 
OIL 
GA::: 
~'JATEF.: 

'~6 • 5 
:3HAL.E 
OIL 
GR:::; 
~'JAT E F.: 

I~ ? C' 
. ' t • '-' SHALE 

OIL 
GA:::: 
~,jl~ TEF: 

106. 6 
::::HALE 
OIL 
Gfr:: 
~'JATEf? 

89 . (1 

104. '3 
::: HALE 
OIL 
GA::; 
~'lfi TEf;: 

'3::: • 13 

4 , j 0 j H."" I'! I 1·1 ,-. 1.0;:") # ... ··t'l I t1 H .:: . (" :)9 C:,.. .. I; COt'1E: r~:riT I (I 
::: 1 .5 :::: IvlO L '·~r:- fI :::2. :::~t!. ~T . ~ .. t-4A 



;,.~: ", :::[ t'1 I --~, C1 r:::I <~:: Fop e f D f~Tt'1 . t·12 EAL rir·ICE ;t f:;o: 

~;T A F.:T I t1C, DAT C '301 ... ,:' TO 90 2 7::: 

t'1fHEF: 1 AL flI-m ELf}1 EIHAL BALAt·lCE::: 
U[·l I T::: I t·1 OUT 

fin1 . I·j I Tfr: OGn1 
fl~::; H 

O::,C·I'I-;E t·1 . 

~'Hj T EP 

KEF.:O GEt·1 

::;CFt'1 
U ..... t'l I tl 

::;CFI1 

# ..... t'1 I t·j 

ORGANI C CARBON #/ MIN 

TOTA L CA RB ON #/ MIN 

OF: C; • f 1 ''( Ii F: I) G t: N ~t ..... t'l I t·j 

OI ~: G . N I TF:O GEt-J i*.·· .. t'l I [,1 
::;ULFUF: t~ ..... t' l I t·J 

o ~ fI L L ~'l E I C; H T #.·· .. t'l I r1 

::::3[1. 15 
244. ?? 
22~1. 6'? 

12. 2 1 
6. 14 ::;Hf'iLE 
6.07 eOl'lE: 

42. :27 

60.:;:4 

5.74 

1 .96 
2 . 5 1 

4~51.0? 

!33f1.15 
244.77 
22~). 67 

6:3.89 TO H20 
156. 79 TO C02.:C02 

18. 17 
(1.48 LIe! 

16.48 VAF' 
1.21 SHALE 

49.:32 
5.46 SHALE 

31.34 OIL 
12.94 Gt'1S 

(1. (18 ~·JATER 
42.47 

5.21 SHALE 
26.50 OIL 
10. 72 GFI::; 
0. 05 ~,JATE F.: 

60.55 
16.62 SHALE 
26.50 OIL 

(1.25 SHflLE 
3. ~54 OIL 
2.06 GAS 
o • (1 1 ~'H1 T E f:: 
1. ?9 
2. 6? 
2. 1:;: :::HALE 
0.21 OIL 
0.::::0 GA::: 
O. 0 3 ~'~flTEr;: 

5.3 S~ #/MIN C 0.674 #/MIN H 7.95~ C/ H COMB RATIO 
::: 1 • 5::': './ [I L ;.~ F ~:-1 ::: c~ .. ::: t: ~ I fT. ~.~ F fi 

% F~EC. 
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10(1.0 
10(1.0 

9~:. 1 
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100. ~: 

1 f11 • '3 
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~ AW SHHLE PRO PER TIES 

OIL Ffl l,jT ;·~ 10.2:::: H2O Ffi ln~·~ 1.41 
OI L r: fi CPT 26. :::~:1 

t'l I t·1 CO2 In;·~ 17.92 A::;H 

CARE: Ot·j l,jT\ 16.32 HVDROGEt·j 
t·j I TPOGEt·j l,j T ~.~ 0.5:3 ::;ULFI.IF: 

F:f1l,j ::;HnL E t'l (I I ::; T UF.:E l,j T ;.~ 0:: Ut·1GF.: 0 U t j D) t1.25 

---------------------------------------------------------------------

GF::F:\I IT'"!, 
',.,1 I ::; 
11/ I S 
C f:IR E: 0 t·j 
t·j I T F:: ell:; E tl 

DEG API 
::;U::;-1 :;: 0 
::;U::; -- 21 0 

l,j T ~.~ 

l,jT;·: 

~F: ODU C T OIL PROPERTIES 

.20. '3 l,jflTER l-IT:~ 
0 . 0 ::;ED I l'lE t·1T t,! L. ..... 100 C; 
0.0 POU R DEC F 

'::4. r- ~ H'l DF.:OGE t·j l,lr: ,_I f 

2 . [16 ::;ULFUF: l,j T;·~ 

1 • '3 
~~1 II ::: 

,-,t::' 
':"-' . 0 
1 1 . '-,.-, c.':' 

O. 66 

- ---- ------ --------------- ------------- ---------- -- ---- --------------
RUN DOWN OIL PROP ERT IES 

G f~: FI 1,/ I T 'y' DEC; fiF'I .20.6 1.'3 

- - -- ------ _Oo. _. _ .. _ _ - - _ ..... ___ __ - - _ .. _______ _ - ___ .. __ ___ - - __ _ _____ .. __ _ ___ ___ ~ __ - - ____ .. - ______ _ 

C f:: F [: (I [.j 
t·j:r TF:OCE~I 
CO ,:: 

~RODUCT WATER PROPERTIES 

WT\ 3.06 HVD ROGEN 
WT% 5.64 SULFUR 
l,j T \ 1 . (1 ~~1 

In;·; 6 ,66 
Wf%6.49 
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~ R ODUC T GAS PROPER1I ES ( DRY) 

H'-' .:: 1./ OL ~.~ .:. 
'-' . 9 6 C2H4 I,lel l ~~~ fl. '34 

t ·~ 2 + f1F.: l ... t O L~·~ 60 . Q7 ,_, I C2H6 '\"O L ~'~ f1. 54 
o ;::~ ''.'' O L~·~ o. eo C' .:' , ': . t ... 'CIL~·~ o. C''? -' ,-' '-' ;.) '-' 

CO 1,/ OL ~.~ .-, 
c.... 17 C4' S VCIL;'~ fl. 4 ,:. 

'-' 
CH ~I ''.''OL ~·~ 1 . 1 .:' 

'-' C5+ VOU~ [I . 41 
CO 2 V OL~'~ .:, -." 

I!_ I • 7 1 H2S VOL~'~ [1. 26 
t·jH3 '\"OL \ 1 . 04 

GRO::; ::; HEfH ,::TU / SC F 1 12 . '9 5 

~ E TORTED SHALE PROPERTIES 

OI L FA tH ~.; :j • 0 5 
OI L FA GPT <:1.1 3 

1'1 I t·j CO2 l,jT ~'; 1 :1-. 1 t:' '-' A:::H ~'JT~'; :::2. 79 

C f'i F: E: 0 t·~ l 'J T~'~ 
- .-., 
':1. tl~ H'r' DROGEt·j IH ~.~ fl. 1'-' .;) 

t1 I T F:: 0 G E t·j l ,jT ~'~ (1. 2 ~) :::ULFU F.: wr :~ 0.7 2 

TEMP ERATURES DEG F 

F: fi ~ 'l ::: HA L.E I [.j 
fl I r:: TIl H l 
GFj ::: E:]) I [.j 
I., I 1::: T It I [.j 
CO OL I HG ~,jA T E r.:: I t1 
Pl?OIlUCT (I I LOUT 
f111E::I E H T fi I r:: 
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.. ,_I 

c~~H 
~? 4::: 
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1 1 1 
1 : ,.:' -' ':-

?1 
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.::.....:. 

OFF Gff :: 141 
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F: m·j :::t.!Ii l.. E 
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FI I F: t'l I II 
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:;::CF t'l 
:::CF t-1 
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t'iO I ::nUF:F ",,'OL\ ::::0, c:::::U 
SP GR 1.003 

11.09 
::: If :::7 

?6 911 c~ 
2~::4 . 9 

,... ,- - , 
::'b If { 

G!I::: TOP :::CFt'1 240. ,~ 
c; f'r:: t'l I lJ ::: C Ft'l 2 '3"'" • 0 
c::rl':: r:T!'! ::::CHI i ::;:, 0'1. (; 
TOTn L GnS SCFM 2389.1 

(; t=1 :~ : :~: E r IL L CI :=: :~: . t I CI T I .. j C L U Ii E II 
cn::; r'F:onUCT :::CFt'1 150'1 :;::. 4 

C UO 1_1 t1:::; ~ lli T FY G Pt·1 
fIf'!E: f : I r::: F,:EL 1·1Ut·1 :.: 

9:::. [I 

THR OU GHP UT PHF2 450 . 4 
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::: CF'/ T 
:;::CF· ..... T 
::::C F ..... T 
:::CF / T 

4160 . 9 
12 16 . 4 

:3~] 6 . :::! 
56::: 4 . 1 

:::CF ..... T 1 :~: 0C1 .6 

:;::CF/T 1590 . 3 
::; C F / T 1 (: (1 :;::2 . 1 
::' C F ."" T 1 292 :::: • 0 

::;C F" / T ::::::: 4 :;:: . ::: 

E:H? O i='F::E::;:;:: 1 t1 Hi"; 2, 1- . 0 
BED PD IN H20/FT 1 . 0 

PACE ? OF 2 
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::::CFI" 
# ..... 1·1 I t·~ 

::; CF I" 
20.92 

45. 
20. 
1 E:. 
24. 

22 
92 
:~:3 

27 

;~ F.:EC. 

65. 6 
HW.O 
1(H3. (I 

TO H2O 
-5. '95 TO CO:~.:C02 

# ..... r1I t·j 

f:: EF:: (I GE t·j #.····1··1 I t·j 

ORGANIC CAP80N #/MIN 

TOTA L CARBON #/MIN 

oru:;. ~1·""D F.:OGHj :14:.·· .. t'l I tJ 

ORG. NI1'ROGEN #/MIN 
:::; UL.FU F.: It ..... 1.1IIJ 

I) J fiLL l,JE I GWr :~~/'I' I I tj 

:::: . . 42 
1 • 11 :::HAL.E 
2. :::: 1 COrlE: 

4.0::: 

J.50 

5.07 

(1 ,4::: 

(1. 16 

3:::.56 

O. 00 GA::; 
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2. :::1,] OIL 
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'". .::.. .-, ,-.:.. t· OIL 
O. 05 GA::; 
O. 01 l·JATEF.: 
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O. 1 1 
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O. 01 t·.lfl T EF.: 
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'-"-' . I-I -, • :. i' 

::::6 .5 :::: I). 2~::;6 tt .. ···I'l HJ H -0. 6:~:::: C/H COI'IE: PAT I 0 
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t'lA fEF.: I ti L mHi ELEt-1EtHAL Bfll.li tKE:::; 
E:n LFlt·jCE:::; LItH T:3 . Itl OUT 

AHi. tlI 1 F: OGE t·l ::;C Ftol 
FI SH # / MIN 
OXYGEN SC FM 

l1 I"-j T E F:: # ..... t'l I t·j 

KEF.:O GE t·j # ,··' t'l I t·~ 

ORGANI C CARBON # / MIN 

TOTAL CARB ON #/ MI N 

ORG. HYDROGE N # / MIN 

ORG. NITROGEN #/MIN 
SULFUR #/MI N 

O' ALL WEIGHT D/MIN 

6:3 _ 9 4 
20. 92 
1::: II :::::::: 

1. 11 ::;H ALE 
1. ::::7 COt'jE: 

4 II [1::: 

3 .5(1 

5. 07 

f~ II .:.1- ::: 

0.16 
[1. 2 :;: 

::::::: It 56 

6:::. ':;'4 
2f1.92 
1:3 1$ :~: :::: 
14. 3 ':'~ 
3. '34 
~Z1. ~]O 

1. 26 
0.21 
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0.54 
2. :::0 
~]. 69 
(1.02 
.-, r • • -. 
"':' • • .:J .:J 

0.51 
2. :~:6 
[1.45 
(1. [11 
4. '31 
1 

~, .., 

• ':" 1' 

2. :36 
1- 17 
O. 0 1 
(1. 0= .... 

._1 ..-

0 .0:::: 
[1. :;: 2 
(1 • 

,-,,-, 
..::. .:: 

(1. ~) O 

O. 12 
O . . : ,.:. .:....J 

O. 19 
0 .0 1 
0. 02 
0 . 01 

~1 7 
,_ I I • 

.:. '":' 
,:""'1 

TO H2O 
TO (:0 :):C02 
C;A :::; 

LIC! 
',,lAP 
::;HALE 

::;HALE 
OIL 
GA:; 
l'lATEF~ 

:::; HALE 
OIL 
GIi :::; 
t'lATEF~ 

::;HALE 
OIL 
Gfi:::; 
l,lAT EF.: 

:::;HALE 
OI L 
GFt :::; 
l,lATEF.: 

::;HALE 
OIL 
GA :::; 
l,jAT EF.: 

1 .09 1 C/ H COMB RATIO 
:::6 II 5::: VOL% FA 88 . 54WT.% FA 

~/~ REC. 

100.0 
100.0 
100. (1 

5(1. ';. 

99.3 

9C' ':0 ..J.,J 
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119.6 

7 :3. (1 

9':". '3 
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fnH . t·~ I TF::OGEt·~ 
fi ::: H 
(I ::.:: • .,.. C; F t~ 

t'ln TEF.: I nL fH·4D ELEt-iEtHAL E:ALAtICE:3 
Ut·~ I T::: I H our 

:::CFt-l 
# .,' t·1 I t-l 

SCFt'l 
20.01 
1 !:: • :::::::: 
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2(1.01 
1:3. :~:~: 
1:3. :~:1 

% REC. 

1 (1(1. (1 
1(10. (1 . 100.0 

TO H2O 
5.02 TO CO~.:C02 

!·JA TEF: #····· t·j I t-l 

f::: E F: 0 GE t·~ u.···· t·j I t·~ 

ORGAN IC CARBON # / MIH 

TOTAL CARB ON t/M IN 

o F: C; • f I 'r' D I? 0 G E t·j 4F ..... t'1 I t·~ 

ORC. NI TR OGEN #/MIH 
SULFU R # / MLN 

(I ' FlU .. m·: I GriT ft.····t'1 I t·1 

(1. ,::Of:1 # .·· .. t'1I I'j C (I. 140 
98.52 V(lL~FA 

. :. ::,.: . 

.:- • ,_1,_, 

1.07 !:: HALE 
1.26 COt'lB 

:;:.9[1 

:~:. :;:4 

4.:::5 

ll . 46 

0.16 
0. 22 

:37 .. 1 ? 

0.~)(1 GA::: 
1 .26 
0.21 LIP 
1 • ()O VAF' 
0. 05 SHALE 
4.05 
0.52 SHALE 
2.:::0 OIL 
~3. 71 GA::: 
(1. 02 l·JATER 
:;:. :34 
0.49 SHALE 
2. ::::6 OIL 
O. 49 GA::: 
0.01 ~·JATER 
4. '-Ie::-

I:I.~ 

1 • :31 :::HALE 
2. ::::6 OIL 
1 . 17 GA:::: 
~3 . 01 I·JfITEF: 
O. ~56 
o. ~3:::: ::::HfiLE 
(1. :32 OIL 
O. <::1 Gfi:::: 
0.00 l·JfjTEP 
0. 1'-' .::: 
O . . -, .-, a::-::. 
O. 1 .-. c· ::: HALE 
O. 01 OIL 
0.0 2 GFI ::: 
0.01 I·JliTEF: 

:~:6. 2 1 

#.· .. ·I'1I t ·~ H 1.425 C .. · .. H COt'lE: PliT I 0 
92. 561'IT • ~'~FA 

54 . 1 
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1(10.0 

1'-' .-. .-. 
.:....:.... • ,_ I 
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I '_'. 

.-. 
.~I 

100. 7 

'3 7 . 4 



SYARTING DATE 18978 TO 11078 
Oi-'EF:n f I t iC; T I l'lE (IW :::::O 24 

PAGE 1 OF 2 

CPEI?AT I tl G FfiCTOF: 100.00 :..: 
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UI L Ffi ~'lT :'·: 
OIL Ffl CPT 

t,~ I t ·~ CO2 ~n :.·: 

C ti F.: E:O tl ~'~ T:'·: 
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10 . 03 H2O Ffl 
26. ::::0 

1:::. :~: !) A:::H 
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~.JT/~ 
1.JT:". 
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0.73 
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-------.. _--------
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I tK: HE~::::O 
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;::4 " 17 H\'DF.:OGEH ~'l T :..; . -, 01 !:;UlFUF.: 1'~ T ~.; -::.. 

7 . 'j 
O. r:: -, 
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C2H4 '·/CiL ~.~ o. 42 

.- ..... ::,,' ~-

t·j2+FIP ',/OL:'~ 64. 9~:1 C2H6 \,IOL :'~ o. :;: 6 
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fi ::=; 11 j~ ..... t'l I tl 41 ~ 92 

2[1.94 O::';YG Etl ::;CFt'l 20.94 
18. :::: 1 1 :::. :;: 1 .. 

2::::. 62 TO H2O 

6e. 'j 
100. (1 
100.0 

-5 . :~: 1 TO CO:~: C02 

H.··,·t'lIt·j 

OF::Gntl I C Cf'lPE: Ot·j jj: ..... t'l I t·j 

l 'OTAL CAPBON #/MIN 

O!?G. H'/I'IF.:OGEI··j ~·f. ..... t'l r 1·1 

U[':: G. tl I IF.:OGEt·j *t. .····t'l I H 
:~;ULFUF: ff .. ·' 1'1 I t·1 

(I ) fiLL I,.IE I GHT ~t ..... t'l I i·.1 

1.(17 SHALE 
2.24 COt'1E: 

3. ::::9 

:3.22 

4. 9:~: 

O. 16 
(1. ,:: 'l 

'-I I~ I .-,-:t 
• :'1 1::' •.. :'f 

O. (113 
O. 71 
n. 21 
(1. 42 
(1. ~]:3 .-, 
.:-. ::::I~ 

O. 24 . ., 
~ . 7 '3 
O. ..,t::' ,.;) .J 

O. 02 ... , 
~. 64 
13. 22 .-, 
c:.. 37 
O. ~)5 
O. 01 
4. :;:6 
1 . 2:;: 
2. ::::7 
O. -;q:' 

.. '-' 
13. 01 
o. 64 
I) • ~12 
G. .32 
e. 29 
O. 00 
O. 1 .') 

"-

O. 24 
O. 20 
O. ~~1 ,:: 
o. 01 
o. 01 

'-, .-, 
.,: . .; .. :;:6 

GA:::; 

lIC! 
' ... IAP 
SHALE 

;::;HAlE 
OIL 
GAS 
I,JATER 

SHALE 
OIL 
GA::; 
I,UHEF.: 

::;HAlE 
OIL 
GA::; 
l,lAT Er<: 

!:;HAlE 
n I L 
GA::; 
l,lATEF.: 

::;;HALE 
OIL 
Gfl!::; 
HATEF: 

-0 . 143 ~t""· I'1It·j C O. ::;:~49 ~; ""' I''1Itj H ·-0.5?5 C .... ·H COt'IE: FUiTIO 
89.68 VOL~Fn 90.98WT.%FA 

21 . 4 

99. '3 

81 . '9 

::::3. :3 

141 . ... , .::. 

7::::. 4 
101 t::' . ._' 

86. -;: 

~J 



... ' ",' • • ...1.. , • • 

,I: 0';" :'; f-' 1 LU I 
::' Tfll?T I t~G 

H 11 '1 . r·~ .:: t;Hl ·HT·I'-~c.· "f:'£ .. ~." 
TO 1117:3 

E: A L.lit·JCE :::; 
NA rEP t fiL fnlD ELEt-1Et·HAL BliLAt.jCE::: 

UNIT S IN OUT 

nnl. tJ I TkOGEtj ::;CFt-1 
fi'~;H u.···· tH tJ 
O;··:;\' CE t·J ::; CFt" 

68.8 ::: 6:::.8:3 
20. ';"'4 
18.:31 

20. 94 

1 1 4':' • '.J 

% REC. 

100.0 
100.0 
100. I) 

TO H2O 
6. ::: :~: TO CO:l.: C02 

KE F.: 0 GE l',,' tf ./ t'l I t·J 

ORGANIC CARBON # / MIN 

TOTAL CARBON # ./ MIN 

(IF:G. H'lDF:OGE t·j # ..... t'l I tJ 

I) f,: G . t·~ I T F.: ( I GEt j # ..... t'l I t~ 
::;;ULFUR ~t.· .. 't'l I I~ 

o ~. fj L L (,J E I G H r ff ..... t'l I t ~ 

2. 1.6 
1.07 ::;HtiLE 
1.09 Cot'lE: 

:~:. 22 

4. 9:~: 

fl.45 

0 .1 6 
0.24 

. -, ," , ,'-, -, 
'.:,.:' . '.:' .. 

O. [to I:;AS 
fl. 9::: 
£1.21 LI G! 
(1.69 VAF' 
(1. (1::: SHALE 
":0 ..... 77 
0.24 f;HALE 
2 ?I~ 

• f .' OIL 
fl. 7:3 Gf6 
0. (12 l·JATEF.: .-, 1'-' .;0 • .::. 
0.22 SHALE 
2. :=:7 OIL 
0.5:3 GAS 
0. I) 1 l'JATEF~ 
4. :::4 
1 . 2:3 SHALE 
2.37 OIL 
1 .-,.-, . .:::..;- GAS 
(1 01 l,JATEF.: 
O. ~;4 
(1. o<~ f;I--HiL E 
O. .-,.-, . .:,.:::. OIL 
O. 19 GFI:::; 
0. 00 HATEF.: 
(1. 1'-' . .:, 
O. 25 
0.20 SHALE 
0.02 OIL 
0.0 :::: GA:::; 
O. 01 t'.IATEr;: 

'j7 
~II • 19 

o . 26 1 :# ..... t'1I I ~ C Cl. 12 1 tj: ..... ,'IL t~ H 2 . 151 C./ H C (I t'm R ~i TI 0 
89. 68 VI)L~FA 90.98 WT.% FA 

45.2 

111 ", . ..;, . 

96. 9 

9:'::.0 

1 19. (1 

7':' i:, 
I '_'. I_I 

105. (1 

96 • 9 

.:J 



· . . ' ,'". . .. ,.~- , 
:~ ,'t:. '':, ' I ' . !.. r , T - ( - I I ,", (;'. l' -~,-. ,-, r-, ,_, 

-
-!·;·, ,,q -' .i. L UI j-'LlII 'll I- UI':L r.lI 11..11. CfiRt:Oq AI·1Ii fiHI. t·/2 8fiLAt1CES 
S TARTIN~ DATE 11078 TO 11178 

t'lfHE!? I AL mm ELH1Et'/TAL BALAt ICES 
UtH TS IN OUT 

ATM. NITROGEN SCFM 
f1';; H *~ ,," 1'1 I t,~ 
OXYG EN SCFM 

68. :::::::: 
2(1.3::: 
1::: .. :31 

68.::::3' 
20. :3::: 
1:::. :31 
10. :::4 TO 

100.8 
100.(1 
100.0 

H2O 
7.47 TO COe.:C02 

•. :: E F.:OG E t,~ # / t'l I t,~ 

ORGANIC CARBON # / MIN 

TOTli L CfiPBOt·1 #/ t'l I t1 

ORG. HYD ROG EN # / MIN 

OPG. t·1 t: TP OGE N #""1'1 I t·j 
SUL FUR # / MIN 

O' ALL WEI GHT # / MIN 

2.'(17 
1.04 ::;HALE 
1.0:3 COt'1E: 

3. :3(1 

:~:. 1 :~: 

4. :::0 

0. 44 

0.1 6 

0.0(1 
0.98 
0.21 
8.69 
(1.08 
~:. 78 
0.2:3 
2.79 
0.75 
0.02 
~:. 1 -,:. ,,J 

0.21 
.oJ .-,-, 
'- . .:.. ( 

(1.55 
0.01 
4.80 
1. c~[1 
.-, ,-.-, 
a!:. •• ;. .. 

1.2:::: 
0.01 
(1.53 
0.02 
O. :;:2 
O. 19 
0.00 
O. 1'-' .::.. 

0.24 
O. 19 
(:'1. 0,:: 
0.02 
0.01 

:;:6.54 

GAS 

LIC! 
VAP 
SHALE 

SHALE 
OIL 
GAS 
~'IATER 

;:;HALE 
OIL 
GA::; 
~'IATEF.: 

SHALE 
OIL 
GAS 
~'HnEF.: 

::;HALE 
OIL 
GW:; 
~,jATER 

SHflLE 
OIL 
G~i::; 

l'hiTEI? 

0.281 # / MI N C 0 .114 # / MIN H 2 . 458 C/ H COM B RATIO 
92 . 1 :::: I,/ OL :'~ FA 93 . 4 7 ~H . \F A 

47.0 

114.5 

·31~. 9 

U30. (I 

12(1.6 

;:: [1. :;: 

105.5 

'37.4 



. ... .. '. 
:::l likT.r t'l(; 1:I liTE 110-;-'::;:: TO 1117::: 
OPEPliT I W:; T I t'lE 0:: HP::;::O 24 

------ -~-----

PAGE 1 OF 2. 
OPEF:FiT I tl G Fn CTOi7.: 100. 00 ~.~ 

- --- - --.- -. - '- - - --- - - - - - -- --- - - - - --- '- - - - - - --- - - - - - - - - -- - - - .-- - - - - - -- - -- - - - -- - - - ---

C-'IL FFI 
OIL FA 

t'l I t~ CU2 

CfiF.:E:Ut·~ 
til T F.: ell,,] E t I 

::;CF.:EEH At'~Al 'l::; I S 
--- - - -- - .... _- - -- --

~,lT \ 

GPT 

I'JT;·~ 

lH ~·: 
I'JT~·: 

tit'10utH F.: ETfi r t'~ED 
------- ---------

RA W SHAL E PROPE RT IES 
--------------------
9. ?? H2O FA 

25. 60 

20 . 07 A::;H 

15. '7& H .... ' II F.: 0 G E t·~ , , 

0.51 :3UlFUF: 
I'JT;'; 
lH~~ 

FA CTOF.::3 
0:: :;CF.:EE t·~ OF'EH. 

I t'~CHE::;::O 
2 . L::O 
1.500 

( IH .:·~ RETA I t·lED 
-------

1 . o~o 
0.74:: 
(i. ~5.:~~; 
(I. ::::7' 1 
[1.26 :::: 
(1. 1 !:: :i 
o. 1 :31 
F'ml 

Ot·l EACH :':;CREEt'l ::O 
"'7 ..... . -
" . ... b 

.-, ,-. t:'~ 
':.,: •• ,_I f 

20 .41 
1.5.51 
13 . 06 

:~: . 67 
0.20 
0 . 00 
0.00 
0 . :::2 

Dfi (HL)= 
D "/ ( I t ·~. ) = 
D'" ,' ..... DFI = 

1. 70 
0.75 

1.09 

1. 14 
1. 41 
1. 24 

----------- ----------------------------------------------------------

Gr::n',/ I T'l 
\,1 I S 
.... ' I ;:: 
CnRE:nt·~ 
tl I TI~: OG Et~ 

DEG FIF'I 
::;1..1::; -- 130 
::;U:::- 21 (1 

UT\ 
I'JT~·; 

I::' F: Cll) U C T 0 I L F' F: 0 P E F.: TIE ::; 
----------------------
20 .9 ~'J fI T E F: I'J T~: 7' • '~ :.~::: . ::: ::;ED I t'IEtn t'll ..... 100G c). 5 47 . 1 POur.:: DEG F :35. [1 ~:: ,:} . 9i H'r'TJF.:OGEtJ ~J T ~.: 1 1 t:: .-. . ,_":' ~:. 10 SULFUR I'JT~·~ 0. 64 

------- --------------------------------------------------------------
~UN DOWH OIL PRO PERT IE::: 

Gf.:: ii"/ I T'r' -----------------------
DEC; fWI .20 . 9 "':" q 

( . -' 
----'-" '- ' - -_.- -- - - -- --- ---. -- - --------- -- - - - - - --- ---. --- -- ---- ---- - ------ ----- -- ----- -- -

C n I;: [: (! i j 
t ! I T r:' U (; F t I 
(: (:2 

~RODUCT UA 1'Er PROPERTIES 
-- ----------------_._----

llr ~ ; L71 
~H~'~ 2 . 70 
~H ~~ ~:. ~56 

H ", 'D F: etG Et I 
::;ULF ur:: fH~~ 10.7'1 

I'Jr~ <l. 02 



-. 
:::' 1 I I r;·: T Ii-l C; 11 A T r:: 1 P} 1117::: 

~RODUCT GAS PROPER TIES (DRY) 
----------------------------H'-' '",'OL\ ~, 44 C2H4 \lCIL:~ 0.:37 .::. ':". 

t·t:: ~ A F: "/OL~: 6 :3. '-I t:' C2H6 VOL~': (1.34 ,: ,_I 

02 ',/OL~: 0.00 r- .:' , .;. VOL~~ £1.28 - ' ,-I ,-' 

CO VOU: .-. 91 [:4'S '·,,'CIL/: O. 15 .::.. 
CH4 VOL ~': 1 . 22 C5+ VOU: 0.24 
C(l 2 ""I O L~': .: . .., 02 H2S I.,.IOL~~ 0.22 ~, . 

t·lH:3 VOL~': (1.55 

C; F~ (I ::; ::: HEAT ::TU /:3CF ?4.-19 

- ---- ---------- _._----------------------------------------- ----------

RE TORTED SHALE PROPERTIES 
.. ~- --------- -... ------------

OIL FA 
OIL FA 

C fi F:: E: 0 t-l 
t·~ I TF.:OGE t·l 

~,jT~: '~1. 0::: 
CPT J.O? 

~,jT :': 15.2::: 

~,j T :.: 5.05 
~'J T :.: ~;:111 16 

ASH Hr-: 85.92 

H' .... DROGEt·l ~.JT :.: (1. 1") ~ 
:::ULFUI~: ~.JT~~ (1. :::2 

--------------------------------------------------------------------
TEM PE RATURES DEG F 

Rfi i,j :;::I-IALE I t·~ 
Pi IF: T D It-l 
en:::; BD I t·j 
1..-. H ::; T Ii I t·l 
CClO!_ I t·lG ~,jATEF.: J t·l 
Pf,:ODUCT 0 I LO UT 
At'lE: I UH A I F.: 

:'"7 '- . 
195 
:3iO 
::::10 

?4 
14 1 

.-, ""7 

.:.. i 

RET :;::HriLE OUT 400 
A IF.: t'1D I tl 195 
GA ::: t'1D It-l :;: 11] 
GA ::: PROD OUT :;: 1 f1 
COO L I t·lG i,jfiTE F: OUT -, ,-, 

I' I:' 

OFF GA::: 136 

-------------------- ------------------------------------------------
RATES At-lD QUANTITIES 

P Pi ~ '.I ::: I·j f l L. E 
F:f:: T ::;HALE 

fi I F.: TOr-' 
Pi I F:: t·j I Ii 
fHr.:: E:n1 
TOTfiL f"i I R 

TF'H 
TF'H ~]. 7:::: 

::;CFt·1 7.l • ("1 
::;CFt-1 16.2 
!:;CFt'j 1] . (1 
:::CFn :::7 . 2 

TH ROUGHP UT PHF2 381.9 
RET /RA W WT % 77.7 

:;::C F""T 45 ::::0 . 1 
::;CF .···· T 10:;:2 . 2 
:;::CF/T (1. (1 

~:;CF.""T 5562.:::: 

---_ .. _----------- - --------------
MOI STURE VO L% 11.737 
SP GP 1.038 
G fi :::; 'r I~I F' :::: C F 1·1 2~:: • ::: 
(; f"j::; 1'1 I Ii :;:;CFt'j ~~ ::.:. (1 

ens OTM SCFM 211. 9 
l OTAL GAS SCFM 257.8 
G~i ::; ::;Efil. liY:;::: HOT I ··lCLUI:ED 

GAS PRUDUCT SCFM 75 . 1 

COOL I tiC i·lnn·. F: GPI1 
f"lt·/E: (I I r: r.:: E L 1--1 tlt'i ;.; 

66. (1 

7~1. 0 

I] J L ", ' I L: t .. Ii ~-j T ::.; f-7 n == 9 (1 • -;:, 
Ct I L ',' 1 E L Ii "/ I) i . :.; F fj ,= :::: ~. ? 

:::;CF / T 1 45 ~; . 4 
:;:;CF/T 1. 470. c: 
::; C F' ..... T 1 :::::; 1 9 . 7 
::;CF/T 1644 :,.4 

:::;C F/T 479 (1. 6 

E:r,f .:O Ff..: E::;:::; I tl ~I C 
E:i-:D Pli Itl H20 .· .. rf 

.-, .-. .-, 
~ '':' . .:-

0 .4 



; .. : f·f) ILUI PLrlljr ~' ."* 
STARTING DAT E 11578 TO 1167::: 

t'ln rEF.: I F'iL ntH! ELHiUHF'iL E:tiLAt~CES 
UNITS IN OUT 

t:'Hl. tll TPI]GEI~ 
n::;H 
O:;< ""' G[t·~ 

SCH1 
#./ t'l I I '~ 

::;CFt'l 

6:3. :3 ::: 
25.15 
1:::. :::: 1 

45.99 
.-.r:: 
c. '.' • 15 
18. :31 
21.21 

% REC. 

66. :3 
100.0 

TO H2O 
100. ~) 

-2. 9~~1 TO CO:~<C02 o. 130 

KEF.:OGEt·j 

ORGANIC CARB ON # / MIN 

TO TAL CA RBON #/MIN 

ORG. HY DROGEN 6 / MIN 

OF:G. t·1 I IF.:OGEt·j #.····t'l I I~ 
::;ULFUF:: #./ t'1 I I '~ 

O!' AI_L l'.IE I CHT ft .···r .. 1 It.) 

0.9(1 :::;HflLE 
2. (11 COt'1B 

6.24 

6.96 

(1. ,?::: 
0 . 27 

46. :::5 

GA::; 
1.26 
0.27 LIC! 
0.88 VAP 
o. 12 SHALE 
4.71 
0.62 SHALE 
3.56 OIL 
0.51 GA::; 
f1.02 l'~ATER 
:;:. 8:3 
0.60 SHALE 
3. £15 OIL 
0.21 GA:::; 
0.01 l'~ATEF.: 
6.03 
2. [19 ~;HALE 
~:.~~15 OIL 
£1.8::: GA::; 
0.01 ~'~ATEF.: 
[1.72 
(1.02 SHALE 
(1.41 OIL 
[1.2!:: GA::; 
0.00 l'JATEF.: 
O. 1 ':' .... 
0.26 
0.21 ::,HALE 
(1.0 2 OIL 
0.02 GI~j ::; 

0.01 HflTE P 
42.26 

-0.057 #/MIN C 0.224 # / ~IIN H -0. 253 C/H COMB RATIO 
83 . 48 VOL~FA 84 .48WT.%FA 

43.2 

75.4 

80. ? 
I 

:::6. "] I 

11 :~:.::: 

44.6 
96.0 

90. i:: 



U I F'L.fitfT FCIJ ::CE D fl1 N. U2 BriL.ftUCE 
::. -j ma I HG !l fl n: 1157:.::: TO 1167::: 

E:fiLANCES NA TEP I f/L AND ELEt·tENHiL BfiUHtCE:':; 
UNITS IU . OUT 

nTH. NITROGEN SCFN 
A :.-::; H # ... ·'tH tl 
o:X:", 'GEN SCFN 

6:::. E:::: 
2 .5. 15 
18. :::1 

6:3. :::9 
·-.e 1 c.-c.. '.' • . J 

l:::.:~:l 

% REC. 

100.0 
100.0 

10.:::2 
7.49 1·/n r EF:: # ..... NIN 

TO H2O 
100.0 

0.00 
TO 
GA::; 

CO&e02 

# / t·t I N 

ORC. NITROGEN #/NI N 
SULFUR #/NIN 

o ' Ii L L 1·.1 E I G H r fF ..... rt I t ~ 

('1.90 SHALE 
1.03 CONS 

6.24 

4. :::0 

I). ~~::: 
[1 . 27 

1 .69 
0.27 LIC! 
1 .3 J VAP 
0. 12 SHALE 
5.07 
0.62 SHALE 
3 .56 otL e. ::::3 G~-"s 
0.02 t·IATER 
4. :':: 1 
0.60 SHALE 
:'::.05 OIL 
0.65 Gns 
0.01 HATE£;: 
6 :J 47 
2.09 SHfiL E 
:3 .0.5 OIL 
1 • :2: 1 GAS 
0.01 I·J fiTEP 
0 .64 
0.02 SH~iLE 
0.41 OIL o. ;~o GAS 
0.00 I·JATE F~ 
O. 14 
(1 . 2? 
0.21 SHALE 
0.02 OIL 
0.0:;: GF/S 
0.01 !·J(HEF.: 

4.5 . ?? 
46. :::5 

0.294 # / t'iJfi C 0.114 #/NHI H 2 • . 572 C"H CONE: RATIo 83.18 VOL~FF/ 84.48WT.%FA 

87.9 

81 .3 

89.7 

9~:. lJ 

101 .:' . "-

47 q 
I • • ' 

99.4 

q7 
_' I • 

'7 
I 



;,: ~. :'. ,:' r Lu i PLt=IH'- FO F: i_:l: [I TOT. UWE:Ol I A~'lD fH n. tt2 BAUitlCES *** 
::;-;- fJl·:: I I tIC D~iTI~ 11 ~?::: TO 11''::7::: 

t'IA rEh: T nL tit·HI ELHIEtlTfiL E:AL miCE::; 
UN ITS IN OUT 

/~ REC. 
fiTt·1. tj [ 1 r:OGEt'l ::;CF/'! 
n '::H #.,"tI I t·j 
0;':; ··,.'CE tl SCFt,! 

6:3. :::::: 68.:::9 10(1.£1 
22.62 leo. (I 
18.:::1 100.0 

:::.4:3 TO H2O 

2~~ . 62 
1:::: • 31 

9. S::: TO CC' :~;C 02 
(1.00 

K EPoe; E t·j #/ t'l I tl 

ORGnNIC CARBON #./MIN 

OF:G, H\' DROG [t'j t~ .... · t'l I tj 

OF: G • t·j I T F.: 0 C; E H *~ ."" t'l I t l 
::;ULFUF.: ~ i .. ···t'l I '·l 

1. 61 
(1. ::: 1 ::;HALE 
(1. :::0 COt'l E: 

~5. 61 

6 .. 26 

0.5? 

0.26 
0.2j 

42. :::0 

GAS 
1 .68 
(1.27 L IG! 
1 . :~: 1 ',,,lAP 
O. 10 SHALE 
5.05 
0.56 SHALE 
:3.56 OIL 
ft. '312 GAS 
0.02 !'JATEF.: 
4. ::::2 
0.54 :3HALE 
::: .. £15 OIL 
O. -:-~. 

" .::. GA::; 
O. (11 lHHEF.: 
[.It 26 
1 • 8::: ::;HALE .-, 

05 OIL ·':·It 

1 • :::: 1 GA::; 
0.01 l'.lfHEF.: 
O. 61 
O. 02 ::;H ALE 
O. <}1 OIL 
O. 1° '- ' GI::'::; 
0.00 !,J ATEF.: 
O. 1 .. :' 

'-' o. • -, t:" 

'::'-' 
O. 19 ::; HALE 
0.02 OIL 
0.03 Gfl::; 
o. 01 !'JATEf? 

42.61 

o • J? ,J jt , .... t I Hj 1" ' 0 . (1 ::: 9 j:~ ."" tH t·l H ~L 1 6:;: C ./ H C 0 t,tE: F.: A T I 0 
')~::. ::: :::.: ..... OL :·;Ffi 93. 94wr. ;'YA 

1£14.6 

90.0 

99.9 

100. (1 

10?:=: 

51 . 9 
101 I~ 

99.5 



::: TiiF~r J: tJG Dr=iTE 1157:::: TO 
Or'EF:liT ltJG T HIE .;: HP!:;::O 24 
OF'EFdH It~G FACTor,: 100.0 13 

-----. ~------ -
116?::: PACE 1 OF 2 
•... '. 

------- ---------------------------------------------------------------

OIL Fn ~ ·l T ~.: 
OIL. Ff/ GPT 

t"1 I t·~ CO2 l,jT ;·: 

CARBOt·j lH~'; 
t·! I TF.:OGEH l'J T~': 

~AW SHA LE PROPERTIES 
--------------------
10. 64 H2O FA 
27 . '30 

19.94 A::;H 

17. t:',-. H'."D F.:OGEt j ,_1 _:, 

~~1. 72 SULFUF~ 

l,lT;': 

l,j T :.: 
l.JT ~: 

RAW SHALE MOI STURE WT% (UHGROUHD) 

---- -_ . . - --- - ----.. 
tit'lOutH F:ETA I W::D 
-----------------

.;: ::;CF.:EEt·j OPEt·!. 
I HCHE::;) 
2. 120 
1 . ~500 
1.050 
O.7'<L~ 
011 ~52::=i 
O. ::::71 

o. 1 ::: ~5 
O. 1::::1 
PfH·1 

O.JT\ RETA HjED 
m·j EACH ::;C REEt·j) 

0.00 
0.OC1 
0.00 
0 . 00 
0. 00 
0.00 
0.00 
0.00 
0.00 
0.OC1 

FliCTOF.:!:; 

DA (HL)= 
D',,.. (HL)= 
II',,.../DFI = 

.- .-, c:.-tt..: • • ,_It, 

1.68 
0.69 

1.52 

0.00 
O. (10 
0.00 

--- - - ---------- - - -------- - - - - - --------- - ---------- -- -----------------

G F~ A"", I T\' 

C fiP E: (I t·! 
t! I TkO CE t4 

DEG nF'I 
::; U ::; -. 1 ::;: 0 
::;U ::;-211:::1 

~,jT ~': 
l,ll;'; 

2ROD UC T OIL. PROPERTIE S 
----- --- - --- --- -------
21.4 

45.6 
::5. ? 3 

1. :::5 

l'JfiTE ~: 
::;ED I I'J an 
F'OU~: 
H 'r' Ii F: 0 G E t·j 
::;UL.FU F: 

t'lL."" 1 OOG 
DEC; F 

~,j T;·; 
l,!T;': 

? q 
I •. ' 

0.4 
:::5. [1 

11.64 
0.64 

-- - - - - - ------- - ---- ------- - - - - - - -- -- ---- - - - ------- - - ----------------
;;:: Uti II 0 ~.j t·j 0 I L F' F: CI F' E R TIE ::; 

C; F: ti I,,.' I T'r' -------- ------------ ---

- - --- - --- ------ ---_._----- -- - - - - --- - ---- - - - - - ------- -- - ----------- ---

CHF: F:Of4 
t l I TF:OCE tl 
C02 

PPOD UC T WA TER PROPE RTIE S 
------ - ---- - - - --- --- ----

~, n ;.: :j.. 71 
~ ,j T;': 2. 7 0 
wr.-.: :;:. 56 

H \ ' Ii F.: 0(; E t j 
::; U L. F U F: 

~n\ 10. 71 
l,jT\ 4 . o:? 



~RODUCT GAS PROPERTIES (DkY) 
--- - ---- - --- --- - -. - ~ --- - - -- ----- -- - -

H2 ',,"OL~'~ .-, 95 C2H4 1,/0 L ~.~ [1. 4 '";. '-' . '-
t·~ 2·H=tr: ',/O L ~.~ 61 . ':,r :::: Cc~H6 'llOL/~ ~~1 • :36 
0:2 ","OL~'~ o. 00 ( .. -, , c· '·/OL~·~ [1. .-, .-, -,.:" . • ..J .':1';: 
CI) "'iO L ~'~ .:. '-r. 

C4' ,-. '· ... OL~·~ o . . -. c: ,_I • b.J .:- .~.J 

CH·: ~ '·." OL ~'~ 1 . 50 C5+ I,.,ICIL~·~ o. 27 
CO2 ' ... 'OL~·~ 26. .-,.-, H'-"-' ''.''OL~·~ ~) . :;:0 .::. .:' .::. .:-

t '~H :::: rl,"OL~'~ o. 6:3 

GP O~:;:':: HEAT E:TU ..... SCF ';,, :~: . '::::5 

.. _------- -----------------------------------------------------------
RETOR TED SHALE PROPER TIES 
-------------------------

[I I L FFI 
OIL Ffi 

t'l I t·~ C02 

C fi P E:CJ t·~ 
t·j I Tf~:OC;E t·j 

~.J T ~.~ a . (1 :::: 
CPT 0.07 

~H ~'~ 1 -, 4 ':' .... .:.. 

t,jT~'; 6.67 
tH~'; ~1 • 1 1 

A::;H t,jT ~~ :::~J. 2:3 

H\·D F:OGEt·~ t,jT~': 0. 10 
:3U LFU ~: t,JT ~~ 0.67 

-------------------- ------------------------------------------------
TEMPERATURES DEG F 

Rfit'.1 ::;HFILE I t·j 
fi I R TD I t·~ 
en::; E:D I t·l 
C fi ::; T D I t·j 
COOl_ I t·le; (,lATEI? I t·l 
PPODU CT OIL OUT 
Flt'lE: I [ t·jT 1:1 I r:: 

36 
1 ':I '~' 

2 '~6 
2'36 

70 
1 " ,-, 

'-t':' 
36 

F.:E T ::;HALE OUT 344 
fi I F.: t'ID HI 1 q .~, 

.'~ 

GA :;:; t'lD IH 2'36 
Gn ::; F'F.:OD OUT 21~6 

COO L I t·1G (,lflTEF: OUT 7 ':· I ,_I 

Or-F GA::; 146 

------------------------ - - ----- -------------------- -----------------
RATES AHD QU AHTITIES 

F: rJ(,l ::;HfIL E 
PET :::;HfiLE 

fi i F.: TO P 
Fi I F.: tH II 
f:: IF:: [:Tt·1 
TOTI:Il.. FI I F:: 

TF'H 
TF'H 

::;CFt'j 
::;CFt'l 
::;CFt'i 
::;CFt'l 

1 . 1 '~I 
O. 'j4 

70.6 
16.6 
0.0 

:::7" 2 

TH ROU GHPU'r PHF2 482 . 1 
RET/R~W WT% 79.2 

::;C F ..... T ::::~i6? v '~ 
::; C F."" T ::: :~: '~ " 4 
::;C F ..... T O. [1 
::;CF ..... T 4407 . 3 

_ . " ~_ . - ~~ - ~.~--•• - - - - - • ________ w .. _. ________ .. ___ _ _ 

t·: O I :::;TUF.:F: ',/OL~'; 19. ::::90 
SP GR 0. 99 4 
(,H::; Toe :::;CFI'l '-1 .-, .-, 

':'-w':'-". ~ 

G fI :::; t'l I Ii :::; C Fi'1 
Gn:::; E:HI ::;CFt-l ~~?9. :::: 
TOTf/ i. err:; ::;CF t'l ~: 26 . 7 
GA:~; ::;EfiL. Lei:::;:::; tlOT I :·JC L UDE D 

I , f-l::; F f~:O nUCT :::;CFH 

COO t J til::; t·JfiT EI? cr'I'1 
f"ir It:: F:i I r~: F:EL 1·IUt'l :.; 

92.7 

65.0 
:::;2.0 

CI I L '/ J [t.D (,IT:: Ffi= ::H· . 4 
0"1 L 'I' 1 L=:L.lJ ', ... OL:'; Fri··: :::: ~: . 5 

:::;CF· ..... T 1123. 'j 
:::;CF ./ T l~::?O . ? 
:::,CF./ T 14 11 6 . ;~: 
::; C F ."" T 1 f':' :; 1 1 • 4 

E: H !? I) F' F: E: :::; :::; I t·j H C; 
E: [ Ii F'D I tJ H c: 0 ..... F' T 

,'-, .-. -, 
.::_ ".:a . .. 

(1. :: : 



** -:~p flOT PUHH ;H* 
::: ffH::: r HIt; DATE 116?::: TO 1177::: 

BfH. fi: ~ C E :~, t'ln fEF.: I Al At·1II ELEt-iEtITAL E:ALAt.iCE::: 
utn T::: Hi OUT 

nn1. ~H TF:OGEtl :::CFt'1 
ASH #/MIN 
OXYG EN SCFM 

6:::. ::::;: 48.47 
2~5 . 1 1 
1:3. :3[1 

25. 11 
1:::. :~:O 

12. :~? 

% F.:EC:. 

fd. 4 
11)0.0 

TO H2O 
lfu). (1 

c::- 7'"=' TO CO~:C02 ... ' . 'J 

O. (a) I,UHEF: # .···· t'l I t·i 

KEPOCEt·j ~~ .... , t'j I t·j 

OPGf'11 ·1 I C CF1F:E:Ot·i #.···· t'l I t·i 

TOTAL CHF.:E:Oti t ./ t'j I t·i 

ORG. HYDROGEN # / MIN 

LWI..." tl I TF:: OGHi ?t ,·,,/'J I t·j 
SULFU R # / MIN 

U:' fiU. I·IE I GHT tf .. ···t·j I ti 

2. 24 
1 • ~=J5 :::HALE 
1 • 19 COt'18 

:::.41 

5.60 

7.52 

0.71 

0.21 
(1. :~:4 

GfiS 
1 .2 ', 
0.2:3 LIO 
~21 • ';' 2 ' ... 'AP 
fl. 0') SHALE 
5.2'3 
0.74 ::::HALE 
3.71 OIL 
(1.82 GAS 
O. (12 l,lATER 
4.48 
fl. -:t.-, 

i c... SHfiLE 
':' '-' . 16 OIL 
[1.58 GAS 
0.01 l·jfiTER 
6. 40 
2. :;:6 :::HALE .-, 
.;, . 16 OI L 
o. :::6 GA::: 
O. 01 I·Jf1TEF: 
0.66 
O. (12 :::HALE 
O. 40 OIL 
~). 22 G W:: 
0.00 I·JfiTEF: 
O. 14 
O. :'::0 
(1. :24 ::::HALE 
O.OJ OIL 
O. 0;:: GF1::: 
0.01 I .. j n T E: F.: 

42. ::: (1 

(1 . :~~OO #· .. ··['1 I !'i C (1. 1:::::::: #/' ['i I H H 1. 50 ::: C.···[-1 COt'jE: F:AT I 0 
::: ~! . ~:16 1,/ I) L ~~ :- f1 ::: 4 • 92 WI" • ;.; F A 

I:'~ 
..J( .8 

6':' L;.. 9 

79.9 

,-.t:' c,,_, • 1 

92.0 

68. 1 
:::9.4 

:::::: .7 



:::TFtkT I t'4C DAT C 116?::: TO 11 ??::: 

t'lFt rEF.: I AL fUlD ELEt·'Etn,:,!.. E:Fll.FttlCES 
utH T::: HI OUT 

Fln'l. t4 I Tfo::OGEt'4 :::cn'l 
n::: H # ..... t'l I Il 
o ;:. : 'y' 1-:; E t 1 ::: C f7 t'l 

f:::E POCEt4 # .··'t'l I ~·I 

ORGANIC CARBON #/ MIN 

TOTI~iL CFIRBOt'l H ..... t'l I t'4 

ORG. HYDROGEN #/MIN 

1.11<1., . tl I I POGE t·j #.· .. ·t'l I t·~ 
SULFUR #/MIN 

2S . 11 
1 ::: . :~: O 

1 •. 55 
1.05 ::: HALE 
(1 . 50 COt'1E: 

:::. 4 1 

7 . 52 

0.71 

e .2 1 
o. ::::4 

6:3 • ::: :;: 
25. 11 
1 :::. ~:':1 

C' .-.c:-
..J. a::,.J 

13.04 
D. (h) 

1. 68 
0.28 
1. 31 
0.09 
5.62 
0.74 
3.71 
1- 15 
(1.02 
4.:::4 
0.72 
":0 --' . 16 
0.95 
13.01 
6.76 
2. :~:6 
.:. 
'-' . 16 1 .-,.-, .a::.c. 
0.01 
0.62 
0.02 
0.40 
O. 1'=' '-' 
~~1 • 0 ~~1 
O. 1 ,:: ._' 
(1. :::::1 
(1.2'l 
o. (1:3 

0.0:::: 
0.01 

45.75 

TO H2O 
TO COt:C02 
GA ::: 

LIO 
"/AP 
SHALE 

SHALE 
OIL 
GAS 
l,lATEF.: 

SHALE 
OIL 
GFt ::: 
l,lATEF.: 

SHALE 
OIL 
GA::: 
l,JFITEF.: 

SHALE 
OIL 
Gfi::: 
l,IA TEF.: 

:::HFiLE 
OIL 
GA::: 
l,jl:ITEP 

(1 • .:.H·3 jt .... ·t'l I II C (I. W5~.~ 
84.06 VO L%FA 

it./ t'l I tl H C./H COtelS RIiT I 0 

/~ REC. 

10(1.0 
100. (1 

100.0 

108.9 

66.8 

86.4 

89.9 

f: f; . 6 

71.9 
91. 7 

94. ::: 



;(* * F' l lOT PUHH FOI?CED TOT. CfiF.: t;Olj Atm AHi. tl 2 BALAt~CE::; *** 
STA R1' ING DA1'E 11 678 TO 11778 

MnrERIAL AND ELEMENTAL BALANCES 
[: n t. At'l C: E::; UtH 1:::; I t, OUT 

ATt'l. t" I TF.:OGEt,~ ::;CFt'l 
n ::;H #/t'l I H 
OXYG EN SCFM 

WATE R #/MIN 

# ..... t'l I t ~ 

OF~Gfitl I C CARBOt·j # ..... '·'1 I t'j 

TOTR l CARBON #/ t'lIN 

ORG. HYDROGEN # / MIN 

Of": .. ;. t·j I TROG Etl #/ n I I '~ 
SUL FUR # / MIN 

21.4:::: 
1:::. ::::(1 

1 .-,.-, 
• • _ ,_I 

(1. :::9 ::;HA LE 
(1.:;:4 [Ot'm 

7.17 

4 7':' • I ,_, 

6. 4~~ 

(1. ! ::: 
0 . 2'3 

4 2 . 16 

6:3. ::::3 
21. 42 
1E:.3fj 
3.53 

14.76 
0.00 
1. 67 e ~'CI . !!-u 

1.31 
'.::1.0B 
r 1:"'-, 
,_I . oJ .:.-

t1.6:3 
~:. 71 
1- 17 
'.::1. (12 
4.77 
0.61 
r, 
.;.. . 16 
0.99 
(1. (11 
6.42 
2. ~~11 .... 
';'" 16 
1 ':"J . .:-,-
0.01 
0.60 
0.02 
~:1. 40 
O. 17 
~). 00 
O. 14 
O .. 2? 
0.21 
0.0 :::: 
0.03 
0.01 

41.0::: 

TO H2O 
TO CO:~,:C02 
GA::; 

LIG! 
VAP 
::;HALE 

SHALE 
OIL 
Gti ::; 
l,lAT ER 

SHALE 
OIL 
GW:; 
l'lATEF~ 

SHALE 
OIL 
GA::; 
1,1ATEF.: 

::;HALE 
OI L 
GA:::; 
1,1ATEF.: 

::;HALE 
OIL 
Gf'i::; 
i'.1 h T E F.: 

G.~98 #/ ~II N C 0 . 03~ #/M IN H 13 .362 C/H CO MB RAT IO 
98 .54 VOL% FA 99 .56WT.% FA 

~ ... ; REC. 

1010.0 
100.0 
100.(1 

135.9 

77. 1 

99.9 

100.0 

97.9 

:::0 .4 
':)5.2 

9?4 



IIf-", T A::; ut'H 1 A P ", ' 
---------_._-

STn~ 'IN G DATE 11673 TO 11778 
Or:'Er.:AT It~G T !to1E (Hr.~::; ) 24 
0PERAT(NG FRCTOR 100.00 % 

PACE 1 OF 2 

------------------------------- ---------------------------------------

OIL Ffi 
OIL FA 

t'iI H C02 

CARBOI·j 
tj I TF.:OGEt·~ 

1 '.IT:·~ 
CPT 

l,jT;·: 

l,j T :.~ 
l,jT:·~ 

RAW SHALE PROPERTIES 
--------------------
10 . 65 
27 • 9~~1 

H2O FA 

17. 2£1 A:3H 

1 !::. :36 H \' II R (I G E t·J 
0.51 SULFUF~ 

RAW ~HALE MOISTURE WT% (UNGROUND) 

SCF:EEt·j At·jAL 'r'S I ::; 
_ _ _ a __ _ ________ _ 

IH;'~ 
IH;~ 

At'10Utn RETA I i·jED FA CTOF~::; ----.. _----------
0:: ::;CF:EEt·~ OPEt·~. OH ;'~ F.:ETA H1ED 

OtJ EACH !:;CF:EEt'l :;' 

1.85 
0. :32 

1.55 

I tK:HE::;) 
2. 120 
1 . ~500 
1.050 

2. 9~:1 
34.56 

DA ( I tL ) = 1 .0 :;: 

O. ?4~~ 
O. 5,~ :::; 

0.371 
011263 
0,1:::5 
(1. 1 :~: 1 
Pfl :'l 

22.7::: 
20 . 46 
1 :;:. :~:2 
2. ~" 0 
,:: . 51 
0.19 
O.Oel 

II",,.' .:: Ttl.)= 1.29 
D" ... ".····DA = 1.25 

---------------------------------------- -----------------------------
PROD UCT OIL PROPERTIES 
----------------------Cl?f:," .... I T'y' DEG fI F'I ~~ 1 t::' l,jATER l'lT:'~ 7 , .. , . ... 1 . ::.' 1 ... 1 I ~:; ::;1..1::; .... 1 JO 8::: • t; ::;ED I nE t·iT t'lL."" 1 OOG O. 4 III I ~:; ::;U::;-211~1 44. --, POU F: DEG F '-I t:" (; ... 

':. ..I . CAF.:E:Ot·j l,jl ;'; -.t:' 42 H \' Ii R 0 G E [.J l'l T:'~ 10. '32 
: ,,_1. 

HI TF:O G[ I J l,jT;'; 1 . !:: 1 ::;ULFUF.: HT;'~ O. 77 

_. _- -- - ------------- -- -- ----------------------------------------------
?Uti DOI,It·~ (I I L PF.: OPEF.:T IE::; 

C;r.::fi ..... I T\' ------------- -- --------
DEC:; fiF'I 2 1 . 5 l,jATEr: '7 q 

I • ~ . 

-------------------- ------ - ----------------------_._---------- --------

CI-'i? [:ntJ 
t l.l TF:UCt l·1 
CU2 

:-'F:ClDUC: T ~,jATEI::: F'F.:OF'EF: TI E:::; - - ~ --- _4_ - _____ _ ~ _____ 4 _______ _ 
I,JT\ 4 . 71 
I,j r \ :2.? CI 
l'lT ;'; ~:. ~51::: 

H .... 'DF.'O :::;E tJ 
:;:;ULFU F: 

l·lr: 10.71 
l,j T ;'~ 4.0::: 



PACE 2 OF 

~RODUCT GAS PROPERTIES (DRY) 
----------------------------

H':' \.fOL~·: 4.:::1 C2H4 '",IOL;'; 0. 5':'4 ~" 

t '~2 + AP VOL;·: 64. 42 C2H6 ''.'·OL~·~ O. 69 
02 11,lfOL~'~ O. ~)O C"-' • ,-. VOL;·; (1. 71 J ';'" .:. 
CO I,/OL:': .:- 24 C4~ S 'v'OL~'~ fl. 6(1 ~. 

CH4 ' ... 'OL~·: ~. F" C5+ Illl]L~ .. : (1. 30 .::.. -Ie. 
CO2 l'tlfOL~'; .-, .-, 

~]2 H'-"-' '."IOL!·: fl. 30 .::..::.. .::..:, 
t'~H:;: I, ... OL:·; O. 69 

GF~ O::::::: HEAT E:TU / :::CF 131 .,;:-;t 
• ,_, I 

--------------------------------------------------------------------
~ETORTED SHALE PROPERTIES 
-------------------------

OIL FR 
OIL FA 

t'llt'j C02 

CAPE:Ot·i 
tj I TF:OGEt·j 

~n:·: (1.03 
GF'T (1 .0::: 

L,lT :': 1:' .:,':' _' •• , 1_, 

L,lT:': 7 . 43 
L'lT~,; ~1 . 15 

A::::H L.n :·: 79.01 

H'lD F.: OGEt·~ LolT ;.; (1. 11 
!::ULFUF.: L,lT;': ~). 76 

-------------------- ------------------------------------------_._----
TEMPERATURES DEG F 

PfH,1 :::; HA L. E Hi 
fH P TIl Hj 
GA:::: E:D I t·j 
Gfj::: TIl 1 t·i 
COOL ING WA TE R IN 
PPODUCT UIL OU T 
Jito1E: I E tn A I ~: 

':::? 
19i 
2915 
~:: '3 6 

~t::' 

,.. ' • ..1 

139 
'-1 -, 
.:"1' 

F:ET :::HFlL E OUT 36'3 
AIR t'lD H~ 191 
GA::: t'lD H~ 2 '~6 
GA::: F' F.:O D OUT 296 
COOL I tj e; L·lA TE r;: OUT ::: I] 

OFF GA::: 15 ~:1 

-----------------------------------------------------------.---------

p m·) :::;I-I AL E 
PE T :::H AL.E 

A IF:: TO P 
~i I F:: t'1I II 
n IP BTI'l 
TO HiL. ti I F.: 

TF'H 
TF' H 

:::;C Ft'i 
::: cn l 
~:;C F t'l 
~:;CF t'l 

1 .-, .-. 
• ~._1 

0 . 135 

7 1. (1 

16 . 2 
(1. ~::1 

THROUGHPUT PHF2 49 9 .1 
RET/RAW WT % 77. 6 

~::: CF ./ T ::::4 64 . 2 
~:;CF."" T 7 :::9 .4 
::: CF.· .. ·T 0 .0 
:::C F / T 4 ~:: 5::::. ~; 

- ------ - ---------- ----- ---------
t'l!) I :::T U f~: F '· ... OL.% ,::0. 5~3~5 
SP GR 0 . 96 7 
GAS TOP SCFM .-, ·-t .-, 

'::1::' • a::. 
en ::: 1'1 I It :::CFt-l 25 . i 
cn :~: PHI ::::C f::- n 27·::~. :~: 
'CO ffi L Gfl':, :::Cf::-t l :::26. 7 

efi:::: ::::EtiL L O:~: ::: I·WT I .. iCl. UDED 
Gns PRODUCT SCFM 94 . 7 

COOL ltiC l·IA rE~: GPt'l 65.0 
fil IE: I'll F' F:EL I IUI'l :..~ 7::: . (1 

(, j L \ ' I L l .Ii L,lr, Ff l= ::::4 . :::: 
n i! 'y' '1 ~! T, ... ' ,", L :..; F n .. ::: .. ~ . 1 

~:; C F ., ' T 1 (1 ::: ~5. ? 
~:: C F /' T 1 2 2? . 5 
::: C F .' " "1" 1 :~: 6 ::: 7 • 2 
:::CF ... ··T 15 9 50 .4 

:::CF ..... T 4 f,2 :~: . (1 

E: f'1 F.' i~1 F' F.: E.:: .:. It j II G :~:::: • 9 
BED PD I N H20 .'FT 8. ::: 



;';- ):ctr' I OT F'LF:tIT .).:,,* 
:::;-:-f"lrn I t lG DA r E 1 ~~07::: TO 12 17::: 

t'ln TEF: I tiL tit·HI ELEHEtHfH BA At·jCE::; 
UtH T::; IIj OUT 

H ft·1. H 1 T F: OGEr I 
A:::; H 
O:" :\ 'G Et j 

::;CFt'l 
~r ./ 1"'1 I t·j 

::; CF t'1 1 :::.5::: 

44. Jl 
.-. C' 
,: ,.i • .~:::: 

18. 5::: 
1·-' .::.. 92 

:.~ PEe. 

63.4 
100.0 
180.(1 

TO H2O 
C" .- .-
•• 1. tit, TO (:0':,(:02 

(.J Ii --E F.: it ./ t'1 I tl 

f-::EF.:OG Et I 

OF:Gfi tl I C CAF.:E:O t·j ~~./ t·1 I I j 

TOTAL CA RB ON #/ MIN 

OF:G" f·I'r'DF:OGEt-l *~ ... ··t'1 I H 

(I F: G • I··l I r i7:: (I G E t·~ ~t ..... t'1 I I I 
:::;UU=- UF.: 1F / ·t'l I H 

2.7'3 
1 • ~56 :=.HALE 
1 . 2 :~: COt'1E: 

6. 74 

C' ,- ..., 
._1 • c-... 

7 . 54 

O. 6? 

47.JJ 

0.00 
1.63 
O. :35 o q .? ... ' '-
0. :3i;-
6. · .... e 

'::".' 
0.85 
4.60 
O. 7::: 
O. 0:3 
5.2? 
D. :::4 
oJ ".' . ':' -" ' .... . 
O. :;5 
0.01 
"7 r • 15 
2. :~:9 
.:. 
... ' . 87 
O. :::6 
O. 02 
O. 7:;: 
O. 01 
O. :; 1 
O. c: 1 
(1. O~~1 
O. 19 
(1. :::: 1 
(1 . :25 
O.OJ 
O. O? 
O. 01 

44 . 04 

GA ::; 

LIe! 
'",'AP 
::;HALE 

:::;HALE 
OIL 
GI::' :::; 
(,lATEF: 

:::;HALE 
OIL 
GA::; 
!,HiTEF: 

:::;HfILE 
OIL 
GF/ ::; 
(,.IFITEr.:: 

::;H ALE 
OIL 
C,FI::; 
I '!i~ T E F: 

::;HfILE 
OIL 
GFI:::; 
I'! ri T E F.: 

(I • 2 (1 ::: tt .... t'lI I·j r· (I . L:: 6 ti ..... t'11 tl Hi.:; 2 'l C/ fie Ot'lE: r.:: fiT I (I 
'94.7? ',/01 . :·~Fn 96 . 261,IT . :'·~Ffi 

58.6 

92.7 

92.9 

94. -) 
I 

109. 6 

Ct ·:· .-, .:... .. 1 
94. 6 

9::::. 1 



*·'c.( I·(l.Or ~' Lr'i;l ( f f<C El' Ani . t42 t:tiUlt' lC:~ .):~::\. 
::; rAI·(!" It: ::; DriTE 120;"::; TO 1217::: 

Wi fEF.: I AL Atrl) EI_Et·jF.tnnL E:AUit·4C t::::; 
Ut·l I T::' I t·j OUT 

fl ft'l. tl I Tf<I:IGE I·1 
H:::H 
CI :'< \. C [r j 

:::C FI'l 
#/ I'lIt4 

SCFt'l , 
25. :;!::: 
1::: .. 5::: 

6':;'. :::') 
.-. E::' :;:::; .::. ,_I .. 

1 !:: II 5::: 
1 . 1~:3 

~: REC. 

leo. 0 
100.0 
100,0 

TO H2O 
16 . 60 TO CO:1,C02 

KEF:OGEt·j #.···· t·j I t·4 

ORGANIC CARE:ON n / MIN 

ORG. HY DR OGEN #/MI N 

OPG. [,4 1'1 i-: 0C;E['4 #/t'1 I 1·4 
::;ULFU;:;:: l.j:./1·1 I 1·4 

1 .. 7~5 
1.56 SHf1 LE 
(1. 19 COt'1E: 

6.7'4 

5.67 

7.54 

O. f'::? 

0. 2::: 
[1. :~: ::: 

.:.1 7.:3 i 

O. O~] .-. .::.. 16 
0.35 
1 .44 
O. ~I'" . .:- ( 

6.69 
0.:35 
4.60 
1 .21 
(1. ~) :~: 
e-
,_I II 7f' 
O. :::4 
~: .. :::7 
1 .04 
~~1. ~j1 

7.64 
''';' 
~. :=: ':J 
.:. 
~. . :::7 
i :~:6 • . 
O. 02 
O. 66 
O. 01 
O. 51 
O. 14 
O. 00 
O. 1q 

- ' 

O. ::::3 
O . • -,t::" 

'::'._1 

O. 03 
O. 0:::: 
O. 01. 

47 . l:i~ ~.' I 

Gfi::: 

L I G! 
"/AF' 
SHAl.E 

SHALE 
OIL 
Gfi S 
l·JfiTEF: 

SHFiLE 
OIL 
Gti::: 
HATEF: 

SHFILE 
OIL 
GA:::: 
1·lfiTEF.: 

SHfJLE 
OIL 
C;W:: 
I·HHEF.: 

:::HfiLE 
OIL. 
eA :::; 
HATE I? 

O. 57C # ... ·· t·l .l t·1 C 0 . 0::1 #.·· .. tH il H 2/ . 574 c. .... i! COt·l[:: PATIet 
91.77 VOL~FA 96.26NT.%FA 

123.7 

9 '3.2 

101 ..., . ( 

101 .... . ..:,. 

'3::: .. '3 

.-, C" r. 
-:' ... ' .. '-' 
':l ::! .. 3 

1 [1 1 • 4 

/' 



Fln1 . ~'l I rF::ClGEIl 
A':;H 
O::";'/C;Etl 

t'lrt i EP I tiL AHD ELEt'jEtlH1L [:RLm~CE::' 
UHIT S JH OUT 

::;CFt'l 
t~ ..... ~1 I t·j 

SeFti 
25.:::::: 
1:::.~5::: 

E;'3. :::9 
.-, t:- ,-,.-, 
.::. ",,' .. : .. :' 
1 :::.5::; 
2.24 

~.; F.:EC:. 

!CH:). e 
100.0 

TO H2O 
100.0 

16. :34 TO CO:1,C02 
(1.00 H/ t'l I t·l 

KEF.:OGEtl #/P1IN 

ORGANIC CARBON # /M IN 

TOT~L CARBO N #/MIH 

or:G. ~··i I T:<OG Ell ~t-""'rl HI 
:':; I.ILf. u,? it ./t,) I t·j 

1 . :::0 
1.5'?! ::;HFIl.E 
0.21 COt'IE: 

6.:::7 

7 . 6'3 

0.6 ::: 

0 . 23 
O. :~:4 

4::;:.1.(1 

GAS 
.:. 
'-. 17 
0.35 tIl) 
1 .44 '",'AF' 
~j v :3:3 ::;HALE 
6.70 
0.:::7 SHALE 
4.613 OIL 
1 . 21 GAS 
0.03 I,JATEF.: 
t:' '-' . -:0,-, 

1' 1:. 

O. :::6 SH,iLE .: . :::7 OIL ..... ' . 
1 . 04 GA:':; 
0.01 l'lATER 
7. F'7j 

-' .' 
2.44 SHALE 
.:' 
,_I • 

,-,-, 
':. ( OIL 

1 • ::::6 GAS 
O. o:~ l,lATEF.: 
O. 6? 
0.01 ::;;HALE 
o. 51 OIL 
O. 14 Gfi::; 
~~1 • 00 l'lATER 
O. 20 
O. .:, .:. 

'-"-' 
O. . -,e:;-

'::"-' ::;HliLE 
O. 03 OIL o. r1;~: G,i::; 
O. 01 t,.j fiTEF: 

4 ':' *-' • 60 
(I. ~j6::=: t~.····tl I ~ I C C1, iJ ~:~: # .····1 '1 I t·j H 24 . • ~nc c.···r·j Cot'IE: F::H I (I 
9;2" ":.1 6 "/OL :'~FA 94. 43~':T. ~.~r::-H 

12(1. 3 

97.5 

99. 9 

100.0 

97.5 

:~:4 . ~ 
q7 
_, I • '3 

U:11 . 0 



::;;rmnItIG DATE 120?::: TO 
OPEr~nTItIG THIE on;;:::;) 24 
OPEF:fIT I tI C FACTOF: 100.013 

1217:::: PAGE 1 OF 2 
" ...• 

-.. '-_ .. --. - - --- --.. - ---.. --~-- ---------- - ------- -- - --- ---------_.- ---- ------------

OIL Ffi 1,1T:'; 
OIL Ffi CPT 

t'l I t·j CO2 I,Jr: 

CliRBOt·j I,JT:'; 
t··! I TPOGEtJ I'JT:·; 

~AW SHALE PROPERTIES 
--------------------
11 .9? H~::O FA 
=: 1. :30 

17. 1 :3 A::;H 

1:::.90 H'·,'DROGEt·j 
0.57 SULFUF.: 

wr:,; 63.5'3 

I'JT~: 
lofT~': 

1. 94 
£1.83 

RAW SHALE MOISTURE WT% (UNGROUND) 1. 54 

-------------_ . ..... -
At'lOUtH PETAHIED FfiCTCrRS -.. _--- ---- --------

(!:;Cr?EEt'J OPEH. (lofT:,: PETA I t·JED 
I t·jCHE::;::' 
~::.120 
1.500 
1.050 
[1. ?4c: 
tl . 52:; 
[1.:~:?1 
[1. ~~63 
O. 1:::5 
I) . 1 :~: 1 
r-'A/-J 

Ot·j EliCH :;CREEt·j ::' 
4.76 

40.00 
2:3.43 
1? :33 
I:;. 14 
2.4::: 
1. ~i2 
[1. ::::::: 
0.19 
~~1. 76 

DA (Hi.::' = 1. 11 
D "/ (I tj. ::0 = 1 • :3 '3 
D'·,!.···· DA = 1.25 

---------_._--------- --------------------------------------------------

GPFi',/ I T'/ 
'./ I ::; 
'.,.' I ::; 
C H F.: E: 0 t·j 
t! I TF.:O C[:: t·! 

DEG API 
SU::;- 130 
:::;U::;-,;: 1 0 

l'l T ~': 
!'JT\ 

PRODUCT OIL PROP ERTIES 
----------------------
20. .:+ !,JATEF: wr:·: 

104. 1 SED I j'·lEt·jT tlL ..... 100C ::' ,-, 1 pour:;: DEI~ F _1 1:1. 
S4. 1 ",. H 'y' Ir F: I) r:; E tJ wr:·: .-, 1 .:. ::;ULFUF.: l·JT .~-: .::.. '-' 

'7 ,--, , . ::' 
o. 4 

:::5 . [1 

1 1 II O~: 
O . . -1:' 

b .... 1 

_._---------- - -- ----- -- - --------- - --- - - - - --------------- -------------
:::::Ut·j IrCr~'Jtj Cr I L F'F.:OF'E ;'::T IE::; 
-- - - .... - - -~ -- _ .. - - --- - --.- _.- - _ .. -

l IE('; fir'I 20.4 I·UHEF:: IJr; 7.9 

-- -. --.- -.. -. ........ ......... - ... -..... .. -... _--........... _- - .- .. _ ........ -.~-. - - - ..... -- -.. - ..... -- .-...... --_. -- - - -- - ----------- - ---- --- - .- --- --

Cfl f~: [: Cr i ' l 
t l J TPOGEI I 
CO .-=: 

~RODUC T WATE R PPO PER TIES 
--- - - - - - - -- -- ------ -- - - -

IH ~'; =L ? 1 
!·Jl>: ~: . 7 0 
!.JT~.: ~: . 5 6 

H'/DPOGE i j 
:::ULFU I? 

!,J T ~.: 1 (1. ? 1 
I,J"I\ 4.02 



::' ffWT 1 tiC DAT · 

':' F.:ODUI.": r GAS F'F:OPEF.:T IE:; 0:: D;;:: ',') 
----------------------------H2 'viOL ~.~ t:" 21 ,_, . 

ti2 J..F:F.: ' ... ' OL~·~ 61 . 51 
02 ' ... ·OL;·: o. flO 
CO ',/OL\ .-, 29 . ,:, . 
CH4 1'o"OL~'~ .:' 03 0:.... 

CO ~~ ' ... 'OL~·~ 2~l. 66 

C2H4 ..... C! L:.~ o . 66 
C2H6 I,/OL;,; (1. 47 
r":' , '::- ''.''OL;~ £1. 50 _ ,,_I '-' 
C4' .: . f'/OL~': o. 4q '-' .' 
C5+ 'liOL~: fl. 3(1 
H2::; "/OL:"; o. 35 
t·1H3 "/OL.:·; O. 51 

GRO SS HEAT 3Tu/scr 118.78 . 

--------------------------------------------------------------------
RETORTED SHALE PROPERTIES 

(I I L Ffi 
OIL FI~j 

-------------------------
lH ~~ ~1. 20 
GF'T 0.53 

t'1I t~ C02 l,j T:"~ 1 ? 64- ASH lH~'~ 7:::.71 
C A F.: E: 0 t·l 
t·l I TF.:OGEt·j 

l,jT :'·~ -, . 4~:: H' .... DF.:OGEt·l lH;·: O . 16 .. 
l,jT ;'~ 1.20 ::;U LFU F.: l,j T ;.: 0.77 

-------------------- ------------------------------------------------
TEM PEF.:AT URES DEG F 
------------------

F.:fl~,J ::;HALE I t··1 
flIP TD Hj 
GH ::; E:D I t·j 
bH ::; TIl II··j 
COOL I t·le:; ~' lraE]~: I t·j 
PRODUCT OIL OUT 
fH'1E: I E tH fj I F: 

~!6 
1 j1 
2 :: 4 
2 ·:: ·l 

76 
1 :1':' -" -' 
36 

F.:ET ::;HFIL.E OUT 348 
A I F.: t'lD It--! 191 
GA ::; t'lD Hl 2::: 4 
Gfi:::; F'F:OD OUT 2!:: .. l 
COO L. I t'!G ~ 'JATEF: OUT ,-,.-, 

':' .:: 

OFF GFI ':; 151 

---_._- --------------------------------------------------------------

---- ----------- -----F::f:H,1 :::;HfiU: 
F:ET ::;HAL.E 

AlP TOP 
A I F.: t'1I Ii 
ti I f~: E: T t'l 
TOTnL A I i~: 

TF'H 
TF'H 

:::;cni 
::;C FI'l 
::;CFl"l 
::;CFt'1 

1.20 
0 .. 97 

70.::: 
17. ? 
0. 0 

::! ::: . 5 

TH ROU GHPUT PHF2 486.3 
RET /P AW WT % 80 . 8 

::; C F ..... T :;: 5 -4 :::. 1 
::; C F ..... T ::: ':: 4 • to 
::;CF .····T (1. (1 

;:;CF.···· T 4432 . 7 

-- ----------------- - - --------_._-
t'l I) I::; T U f;: E ',/0 t . \ ::: 1 • 1 (13 
:=.:; F' G F: II . '~:;" I. 
GAS Tor seFM 16 .3 
en':; t'l I Ii ::;cnl 25. c:. 
Gfl~:; E:Tt'1 SCFt'l ~:::;? .. 3 
TO TI-IL. en :::; ::;CFi'l :::29. 1 

(; n :~; ~:; E r II . L I) ::; ::; t I (I T I -.~ C L U Ii E II 
G I I ::; F' F: CI IJ I .I c: T ::; C. F 11 9 1 . :~: 

CC.lO L. I tj l ~ ~, :rn[f< t,:-'I ', 
FII IE: Ii I F: f;:E L I-IUi'l \ 

t:6. () 
;:'5. (1 

CI I L "n [L.Ii ~ ,n ;.; FH ::.: ':i 6. 1 
o [L ',.' J E L 11 ',,.' ':1 I. ;.; F Ii ; 9:f. :~: 

:~;CF ,"" T ::: 17. (1 
:;:, C r- ..... T 1 :: ::: 2 . :;: 
::; C F' ..... T 1 'i .::: 'j::: . 4 
::; C F.···· T 1 6 4 .~ 1 • i' 

E: f1 F: (I F' F: F. ::; :~; It j H C; 
E: E II F' Ii I I ! H20 .' "F T (1 . :: : 



';';'**[='1 LOT PUHIT * ,~ * 
::;T!i ~:T ItIG DinE 1217::: TO 1227::: 

t·lATE F.: I AL mm ELEt-IEtHAL BALAtK:E:; 
U t~ I T:::; I tJ OUT 

ATt·I. tJ I H::OGEtJ sen1 
ASH #/MIN 
(o::::\'C [ [1 SCFI'I 

f::: EF.:OGEtJ #/t'1 I t·j 

ORGANIC CARBON # / MIN 

TOTAL CARBON # / MIN 

ORG. HYDROG EN #/ MIN 

CJ!~: G • II I T R I] GEt 1 t~ ..... t'1 II' I 
:::UL_FUf< jt/t'l I t·1 

71.:::3 
25.99 
1':". 09 

.-, c.-c -::. . ,_,._, 
1. ::::::: :::HALE 
1 . 16 conE: 

6.76 

6. ~34 

0.74 

(1 • ~:: 4 
0.39 

513.2'l 
25. '~'3 
19.09 
1" ~.C" 
~. - '-' 
6. :::5 
0.00 
1.5? 
0. :;:2 
(1,66 
0.60 
6.01 
£1.92 
4.21 
0.86 
£1.02 
C' Y. 12 
0.91 
3.57 
0.62 
0.01 
7. (16 
2.49 
3.57 
-]. ':.r::: 
0.02 
0.69 
0.00 
o. 47 
(1.22 
~~1. 00 
O. 17 
£1. :::: :~: 
~J. 27 
0.0:::: 
0.(1~:: 
0.01 

45. ~;::~ 

TO H2O 
TO CO;~.:C02 
Gft::; 

LIe! 
VAF' 
SHfiLE 

SHALE 
OIL 
GAS 
l·JATEF.: 

SHALE 
OIL 
G8::; 
l·JATEF~ 

SHALE 
OIL 
GA!:: 
l·JATER 

::;HfiLE 
OIL 
CA S 
~·jiiTEF~ 

::;HfiLE 
OIL 
GA::: 
~·jATEI? 

(1. 2~ 1 #.···ll r Ii C (1. 12 9 #.····1·1 I t·J H 1 .9:::9 C/H cot·m F.:flT I (I 
::::4. -1-6 '·/01_ \FrJ :::6 . 02i-fr • ~':FA 

69.9 
hj(1. (1 

100.0 

61.6 

88.9 

84.7 

88.5 

9:~:. 6 

6:3. ::: 
:::6. :;! 

94. c::-
'-' 



~c ~: ..,. 1-' 1 LUI 
:::' TJiPT J t·lI.; 

I-IJI·.:U :. -H'I1'C tl O::: b ILAf~CE * .~ *" 
1217::: TO 1227::: 

HHL(I '··j CE:~; 
t'IA rEF.: I FIL m·m ELEjoI[-:~rrFiL BFiLAt4CE::; 

t it! IT ':; H~ OUT 

n T t'j • t·4 I T~: CII~ E t I ::; C F t'J 
fiSH tf./ j'l H~ 
(I :: : '.'(; l: t·~ ::;CF t'J 

? 1 . :::3 71 . : .. :. 
• I_ I ,_, 

25. '31~~ 
1'31.09 

25.9 13 
19.09 

:3. e6 

~.~ f<:EC • 

1 (U). 0 
100.0 
100.0 

TO H2O 
16.04 TO CO:~.: C02 

f·::EPOGEt·l H/ t'l I t·4 

ORGANIC CARBO N #/ MIN 

TOTli L C flr~:E: O[~ If ..... to,' I [.j 

ORG. HYD ROG EN #/ MIN 

Uf<I..,. t··, I 'ITO!::;EJ! ~ ~.··· t'l I tj 
:::uu=up jj: .. ··· t,l I t·1 

1.67' 
1. :;: ::: SHALE 
>].29 c!]t'lE: 

6.76 

6.04 

7 . 9 ::: 

0 .74 

0. 24 
(1. :~:'j 

.:.} ::: ~ 1 ::: 

O. 00 Gli::; 
1. :::5 
(1. :32 LIC! 
(1.94 '",'AP 
(1. 6(1 ::;HALE 
6. ':.1: ' ... ' '-I 

(1. 'j;::: SHALE 
4. 21 OIL 
1.2:3 GAS 
(1.0;::: ~,jATER 
5.54 
~L 91 ::; HALE 
-:. 
,_I • 

r= -, 
'-' ,. OIL 

1 • 05 Gft:::; 
0.01 ~,j AT ER 
7 II 4::: 
2.49 ::;HALE 
::::. 57 OIL. 
1.40 GH:;::; 
O. 02 ~,jliTEP 
011 6 :3 
0. 00 ::;HFiL E 
O. 4? OIL 
O. 16 GA:::; 
0.00 ~,jrI T r::F.: 
o. 17 , 
o. ::::4 
O.2 ? :~;HfiLE 
0.03 OIL 
O. ~-, .-, _, . .:. Gn::; 
O. ~~11 L,j fi T E I~: 

4::: .. 70 

O. 560 +~.·· .. t'iIt·j r O. 032 ~f."'io'IIlj H 17. ::::E:? (:'//J COi"IE: FI:ITI O 
84.46 VOL~FA 86 . 02WT . %FA 

1 10.6 

'34.4 

91 .7 

93.7 

85.6 

70.9 
:::::: .9 

101 . 1 



"",' .,-. 

*,H' F' T LO r PUHH FOPCE D TOT. CFiF.: E:ot·~ Atm FIH1. [,12 E:ALm'ICE~:; -,:.,-;:<: 

s rA PTI NG DATE 12 178 TO 12278 

i'l i ITEf"<: I AL Atm ELEi'l EtHAL. BAL FiHCE::; 
UHITS IN OUT 

71 ':1 ':' . '-"-' 
2:;: II 62 
1·j. ~)9 

RTM. NITRO GEN SCFM 
ASH #/ MIN 
OXYGEH SCFM 

? 1 . ::: :~: 

19.09 
1 . "'7 ':' 

I '_' TO H2O 

100.n 
100.0 
100.0 

17 II ::::6 TO (:0::<C02 
WATE R #/ MIN 

Kr:: r.::OGEt·j 

ORGANI C CARBON #/MIN 

ORG. HYDRO GEN #/ MI N 

or~:G. [ j I TI?OGEt··, ~t ./ t 1 I t·j 
SULFUR #/MI N 

o ' r: ,_ L ~'4 E I G H T :f~ ..... t'l I "j 

1.42 
1.26 ::;HALE 
(1. 16 COi'm 

6. 15 

5. 49 

0 . 22 
0. 35 

(1. ~)O GAS 
1 • !:aJ o '-.. -. . • .:,. c.. LIC! 
~). 94 '·lAP 
(1.54 ::;HALE 
6.::::2 
~L 

1-, ,-, 
CI •. ~ :::;HALE 

4.21 OIL 
1.25 GAS 
0.02 ~·jATEF.: 
5.49 
(1. ,-, ,-, 

Ct . .:. :::;HALE 
'-, ~., 

,,:. . '-' ( OIL 
1 . [18 GA::; 
0.01 ~·4:iTER 
..., .-,t:' 
( • .::. ,_I .-. c.. . .-, .-.::t. ::;HfiLE 
':' t:'~ OIL .... . '-' ( 

1 . 40 Gfi ::='; 
(1. 02 ~,j AT E f,: 
O. 62 
0.00 ::; Hli LE 
O. 4? OIL. 
O. 14 GA ::; 
O. 00 l·j ti T [ F,: 
[1. 17 
(1. . -, .-, 

".)':': 

O. 2 4 ::;HriLE 
O. 0:::: OIL 
O. 0:::: GFI::; 
O. 0 1 ~'.' A T E ~:: 

4-~:; • 64 

O. 60 :~:: ~~ .... t,' It·, C f1. C<:l ::: 1t ..... t'1 It·' H ::::~~: . 9:::: 1. C ..... I-I COt'lE: F:Fi T I 0 
92 . 92 VOL %F A 94.64w·r.%rA 

126. 

102.8 

'39.9 

100.0 

·::~2. [1 

-;o C' 
.. .... 1 • 

.-, . ; . 
9 0 .9 

102. ? , 



M"'&... _ ._. _ .. 

sn11,: I I tlG rtflTE 1 ;~ 17:::: TO 
CWEkfi I I W:; TI ti E 0:: H F~3::O 24 
Of"Ef,:FI TI tlG FfiC T OF.: 100 . 013 

- - ~- - ---~--- --
1·-, .-,.,. ,-, 

'::'':':1' 0 
PRGE 1 OF 2 

----- ------------------------------------------------------------------

OI L Ffi l'lT~~ 
OIL F: fi CPT 

tel I H CO2 l'lT~': 

1,1 T ~.~ 
IH ~'~ 

Cni?E:ut··1 
t·j I TF.:OGE t·l 

~A~I SHRlE PRO PERT IES 
--------------------
12 .00 H2O FA 
~: 1 . 40 

1? ':'q 
' • • _ 1 ... ASH 

113. 56 HYDROGEt·l 
0.60 SULFUF.: 

IH;'~ 
IH~~ 

RAW SHALE MOISTURE WT% ( UHGF.:OUHD ::O 

----- ----- -------
Ai-lOUtn F.:ETfi I t·1ED 
---------------

0:: :::; C I::::E Et·1 OF'Et·l. 
I tl CHE :::; > 

OH .:·~ PET A H1Ert 

2.120 
1.5(10 
1.05C1 
(1. 74~? 
~]" 52:~ 
(1. :~:71 

0.26::: 
~] . j ::::5 
O. 1 ::.:: 1. 
P;:,tl 

Ot·l EACH :::;C F.:EEt·l ::: 
2 . :::6 

:~:6. 12 
22.45 
i B.57 
12 .:::6 

:;:. ~~? 
c:.24 
0. 6 1 
[1. ~?O 
0 . :::2 

FA CTO R::; 

DR (It·1 . ) = 
D'",' ,,: Hl. ::0 = 
n .......... DA = 

2. :::: 1 

.- • ... 1 "' .-, b.;, . .. c. 

2.07 
0. '~5 

1.07 

1. (11 
1. ::::0 
1.2::: 

--- - - - --_. ---- -.-- -- - ----- - .. -- --- - --- - - ---- - - - - -- --- - - - -.- - - - -- ._ - -------------------

?RODUCT OIL PROPERTIES 

GF:Fi ',/ I T'r' ----- ---- - -- - --- ----- -

"/ I:::; 
C A F.: E: U t·l 
t·! I TF:OG Etl 

DEG I~IF' I 20. 1 l'lfiTEi? I,JT\ .,. ,-, 
( . :::' :::;U:::;·- 1 :::: ;;:i 1. .-.. ~ .'-, 

:::;ED I j'1Et!T t'll ..... 100G O. : ' ':.:.!. -' . , .. ~ 
'-' ::;'-' ::;-·210 4t; . '3 POUF: DEC F I-I t::' 0 CI._, • 

l' lT\ .-, ,of .., .of 

H\ 'DPOGE tl HT\ 1 1 1 » ': , "t • I · ·t . 
l' l T ~': 1 . :::9 :::;UL FUF: l,jT\ O. 67 

------- _. _----------_. __ ._-------- _._ --- - ----------------------------- --
?U:l DOl,ll'j 0 I L F'F:OPEF.:T I E :~; 
------- ---- - ---- -------

DEG ~1 f:' I 20 . 1 I,JATEr.:: " ..... r'l I ,' . ?9 

_._---------------- --- - ---------- --- ------ - ---- --- ---- ._ - -------------

C fi F: I::!, r i 
tl I TI<I.I(,E:t·1 
CCt :.:: 

:' r.::UDU C: T 1,1n TCF: F-'kCiF EF: T IE ': 
- - ~ - --.- --- -~ - - - -_.- -- - --- -- - - -.- ---

Wf \ :L 7 1 
Hr~ 2 . 7 0 
1fT ~.: ~: . 5 6 

fl 'I'I/ ;':: OGE t·j 
:::;ULFU F.: 

HT \ 10.71 
t·J T ~.~ 4 • (1 c: 



srnR1·IN G DArE 12 178 TO 1227::: PAGE 2 OF 
?R ODUCT GAS PROP~RTI£S ( DRY) 
---- -. - - _ .. - - -- -- . .. _ .. _-- - - _._--- - --

H2 1,/ [I L ~.~ C" :3 4 ,_, . 
t·~ 2 .j- f1;;:: ',/OL;·: 61 . 49 
0 :2 ''.''OL~·~ o. 00 
CO , 

,,"O L ~·: .:' 32 ,_I • 

CH 4 ',,·'OL~·~ .-, 09 .:: . 
CO 2 t,," OL ~'~ 24 . 1::-.-, 

,_I '::' 

C2H4 ".·'OL ~·~ o. 70 
C2H6 ''.''O L;·~ o. 50 
("":,' c \,'tjL. ~; o. c: .-, 
"-' ' ... ' ,_I .':' 

C4' .:. "/OL :·: (1. 4":-...' ._' 
C5+ 'v'OL;·: (1. '-,.-, .; .. ;, 
H·-"-· '" ,'OL ;·: o. :35 c. .:' 
t·jH :~: 1-/ OL ~.~ 0. :~:9 

GROSS HE AT 3TU/S CF 120 :0 1 

---------------------------------------- ----------------------------
~ETO R TED SH AL E PROPERTIES 

OI L FF"i 
OIL Ff·i 

-------------------------
lH ;·: ~1. 17 
GF'T ~1. 44 

t'l I t j C02 l,lT :·: 17. 19 ti :::H l,lT:·: .~ ~ 

19 ....... 
l,j T\ "" 40 H '/ II F.: (I G E t·j lH;·: (1. ,~ 1 .. . 
~'l T ;.: ~1 • 20 :::ULFU I? l,lT:·: o. :::0 

C t~i F:: E: 0 t·j 
t·~ I Tr~OGE H 

---------------------------------------------------_.----------------
TEMPERA TU RES DEG F 
------------------F:m! :::f·HiL.E Hj 

n I F: T 1"1 I t·j 
G F"i ::: E: Ii I t·j 
l..:l tor:: T II I t·j 
COOLIN G WA1·ER I N 
PF:DDU CT C! I LOUT 
rim:: I EtH A I F: 

'~:6 

1 ::rO 
.-, - • . i 
a.": ::' ""t 
2 :::4 

73 
1 ~: ::: 

:::6 

RE T :::H fiLE OUT ::::5 :::: 
A I F: 1·'1D H j 190 
GA ::: t'1D H j 2 ::: 4 
Gfl::: Ff~:OD OUT 2 :::4 
COOL 1 tlG ~,j l~iT E F: OUT :::(1 

OFF GA::: 15::: 

------------ - --------------------------- ------ ----------------------
RATES AND QU AN TITIES 
---- - ------ - --------

F: F"i l,j :::: I·j ALE 
f~:ET :::HI~ILE 

n IP TO P 
fi I ,,: t'IID 
fi I F: E: T '·:1 
TOHiL fi I r;: 

TF'H 
TF'H 

:::CFt'j 
:::CFt'1 
::: C Fi'i 
::;CFt'l 

1 .- •. - • .... .::.~ 

1. • 0 i 

71.0 
20.0 

0 .0 

TH ROU GHPUT PHF2 496.8 
REr/ RAW WT\ 82 . 5 

:::CF ..... T 34:::0.0 
SCF ,/ T ';179 . 2 
:::CF .· .. ·T O. (1 

:::CF ..... T 4459 . c: 

-. - -.- -~- - -- -- --_." - -. - ._-- ---- -.. - -- -- -- -- -- ----- ----
MOI STURE VOL\ 14.470 
SP GR 1.802 
GAS lOP SCFM 16 . 3 
Gil::: t'j! II ::':CFl'1 c::::;. 6 
C fi '~: £=:r tI ::: C Ft I ::: ';! (.1 , 5 
TO TF!i_ C~· I ::; '::CFr1 ::: ::::2.5 

Gn ::; ::,F" fIL LU:::::: t·WT I ··jCL UI' ;::D 
c; ~ !::: F b::O DUC ·r :::CFr1 95. ::.:; 

CO ()[_ I tjf:; l·Wt n :I·: Ce !'l 
fit'1C: n I F: PE L 111.1,'1 ;.; 

6 7.0 
66 .0 

1.,1 I L '·1' I EI_11 W! \ f-· n.::: ::::'::; . 9 
n T! . .,.. r ~I TI ',.'n l ~ ... I="i~ _'· :::.i. _ ~ ; 

:::: C F ..... T ::: (1 C1 . ? 
~:;CF ./ T 1 c~5 6 . ::: 
:::CF ..... T 14247 .5 
::; C F ..... T 1 t. :~: (1 5 . 1 

E: :~i I:: U F' f< [::: ::: I t j H I':; 2 :::: . 9 
fED PD IN H20/FT 0 .8 



* ':d~ r' I LOT 
::;;r fj I ~ ~- Lt 1 C; 1 ,-, t:" ~., '-I 

'::'._" Q TO 1267::: 

[:n Lfi! 1 C. f:: :~; 
t'lA rE f? I AL mEr ELE t'lEt·nAL BfiLFitKE::; 

UIE T::; IIi OUT 

nTH. NI1'R OGEN seFM 
W:; II it ... ' t'1 I t·j 
O;:·:;'l GE I·1 SCFt'l 

f:::EF.:OGEt ·' t~/t'l I t·j 

TOTA L CAPBON it/MIN 

OPG. HYDROGEN #/MIN 

o : ~:c:.. t'1 I TF:OG E t·~ # .. ···tl II ·j 
SULFUR #/ MIN 

0 ' filL l,.I[ I GfJT # ..... t'j I N 

.....,,-, .-,..., 
,. ': •• .::. I' 

.- , - '-Ie::' 

.::. ':' • .::. ,_I 

:.:: .'11 
1.44 :::;HALE 
1.67 COt'JE; 

7.:::5 

F o::n .J • ... I 

e. :::0 

o. :::? 

0 . 25 
,-. , ... -, t.:.,. 1.1'~ 

4'~ " :::? 

54.51 
26.25 
20. :::1 
17.60 

:3. 16 
0.05 
1. 42 
0.89 
(1 qq .. ' .. 
~). (15 
6. '35 
~). 9(1 
I:' '-' . 14 o ,-,,-, 
. • ';:'0 

~). [1:;: 
5. ::: 1 
O. 86 
4. ::::4 
O. 6~) 
O. (12 
7.65 
2.24 
4.34 
1 .06 
0 .02 
~L 90 
(1.04 
~j • '- .-·)t. 
~3. :2 9 
O. 00 
O. 19 
O. . -,-, .':" 

O. :~::::: 
0.0:':: 
0 .00 
,'"=. 
'-' . r~ .-. ~I'::' 

45. '71:' 
( '-' 

% PEe. 

69.6 
100.0 
10(1.0 

TO H2O 
TO CO~<C02 
GA::; 

45.7 
LIC! 
VAF' 
SHALE 

88.5 
SHALE 
OIL 
GAS 
l,JATEF.: 

E: :3.4 
SHliLE 
OIL 
GA::; 
l,JATEF.: 

86.9 
:::HALE 
OIL 
Gn:::; 
l,jATEI<: 

102. '3 
::;HALE 
OIL 
GFI::; 
~,jFITEP 

76 . 6 
E::::.5 

::;HriLE 
OIL 
GA :::; 
l,.IATE F: 

91 . -:> , 
(I. L::-1 'ff .. ···t'II t·~ e (1. H:t; 1* ... ··1'11 fj H (I . ?~~3 C:,.. .. H COt'if-:: F.:fIT I 0 
:::4. 60 ',,.'OL \FA ::: 6. 1 nH . ~~Fli 



, ',", 1~1 ::' J I, I 1 ' 

-;t. ~:. ~: F' I L (I T 
:~; T A F: -I" I t 11; Tel 1267::: 

t'lf! rEf<: I ftL AHD ELEtolEtHF1L BALftt·1CE::; 
UN I TS IN OUT 

Al t'l. t·~ I TF<: OGEt·j 
A::; H 
0:--::\'(;Et1 

f:::EF.:OCEt·j 

::;CFI'1 
#./ t'l I t·1 

::;CFt'l 

u / t'l I t·j 

*~ / t'l I t·j 

ORGANIC CARBON # / t'lIN 

TOTAL CARBON fl/MIN 

o F:: C • t·j I T k I) C; E t I H ..... t'l I t 1 
::; U 1_ r:- u F.: t~ ./ t'l I t·1 

(I' CiLL L,lE I CHT # ./t-j I H 

-,.-. .-.-"} 
( c- .. .::. i 
.-, ,- '-It:" .::.t, .. .;:..J 

20. :::::1 

2 .. 22 
1.44 ::;HALE 
(1. 77 Cot'18 

7 .. :::5 

6.97 

o. :::? 

(1. ~~5 
0.42 

"lE:.27 
26. ~~~5 
2~3.:::1 

::: .. 15 
12.~,'3 

O. ~)7 
1.85 
(1. :39 
1- 42 
0. (15 
7. :3 6 
0. 90 
5. 14 
1.2'3 
0.03 
6.2(' 
0. :::6 
4. ::::4 
1 . 06 
(1. 02 
c· 0..' • 

1 .-, .::. 
2.24 
4.:34 
1 C"'-' 

.. ,_I.:: 

O. ~]2 
(1. :::4 
O. 04 
O. 56 
ti.23 
(1. 00 
0. 19 
O. :;.? 
0.:::::3 
O. 0:3 
O. (10 
(1. o~:: 

49.26 

TO H2O 
TO CO :~<C02 
GA ::; 

LIQ 
VAP 
SHALE 

:;HALE 
OIL 
GA::; 
~'lATEF.: 

SHALE 
OIL 
Gft:; 
L'lATEF~ 

:;HALE 
OIL 
cw::; 
L,lATEF.: 

:::;HALE 
OIL 
Gfl::; 
L,lATE F: 

:~j HfiLE 
OIL 
GA:::; 
L,lATER 

o. 45:::: 4~ /· t'l Hl c O. ~3 :::6 *r.····t,I Hl H 5 .26 ::: C/ fl cot'm F.:fITIO 
::::4 . 60 I,/(IL \FA :::6. 1 '?LH • \FA 

1lH).e 
iCH:l.0 
1013. (f 

83.7 

93.6 

90.0 

'~2. 2 

96.5 

76.6 
,-.,-. t:' 
CII:) .. '_' 

'38 .. ::: 

-' 



~:." •• < I:' J Lei "I" PLfii·IT FO F.: Cl: D TOT. CFiF e:!) !" 1 AtlD Ani. tl2 E:AIJit.1CE:::; * .;; * 
::: T:-:I F: T I ;,1:" DFITI":": 1257:::: TO 12:;?::: 

[: n L. ( ' f~ C E: .:. 
t'IA rE F: I AL mal EL.EI·IEtITFiL E:ALAtiC!::::; 

Ut~ J 1::; I t·j OUT 

rJi"j·l. t l I Tk OC; Etj ::; CFt-1 
F! :=; f ! # ,/ 1'1 r t·~ 
OXYGEN SCFM 

7:::. 27 
2 :~:. 49 
2 0 .::::1 

7:::. ~~7 
23.49 
20.81 

TO H2O 

% REe. 

100.0 
1130.0 
100.(l 

6. 2~] 
14.5:3 

(1.07 
1. :35 

TO COg.: C02 
1·I(iT£:: I<: # / 1'1 r t·j 

f::: EPOGE N t~ ..... 1'1 I H 

ORGAN IC CAR BOH #,/ MIH 

TOTliL CflF.:S OI ·1 # .···) ·1 I t·i 

U /"o::I.J . t·j I TP OGEt·j # .. ··1·1 I t·j 
:::ULFU!? *t .. ··· I·i I Ii 

(I 'riLL. W": T GHT *t .·· .. 1·' I i·1 

1 . ::;::: 
1.29 SHALE 0.39 
0.5 9 COMB 1.42 

7.0:::: 

6.2 :::: 

o. :~:::: 

(1. ~34 

7.2'3 
(1. :::1) 

5. 14 
1 • 32 
(l.0:3 
6.2:=: 
0.?7 
4.34 
1. 11 
0.02 
7.:::::: 
2.00 
4.34 
1 • 5c~ 
0.02 
e.82 
0.04 
0 .56 
o. ~:: 1 
0.0(1 
(1. 19 
(). ::::4 
0. 29 
O. O:~: 
0.00 
(1. (1~:: 

45. !::::: 

GAS 

LIC! 
VAP 
SHALE 

SHALE 
OIL 
Gti::; 
l,JATER 

SHALE 
OIL 
GA:; 
l·JATEF.: 

!:;HALE 
OIL 
GA!:; 
l·HiTER 

!:;HAL E 
OIL 
GflS 
l·JliTEF~ 

::; HliLE 
OIL 
GA ::: 
l·JATEF.: 

(1. ~ 1 t.: # .... ·1·1 I t·j co. ~~1.s~3 * ..... '·1 I tl II 7 . :::1'4 C. .... H CO/If: RflT I (I 
94.5::: 1"iO L':';Fii ';:6. 2·j fIT. ;·;F,:-j 

98.3 

103.7 

99.9 

100.0 

104.? 

::: ~:: . :.:: 
oq ? 1_, .. ' • I 

101.0 



::' Tn:.:T I 11G llATE 1 2~;7::: TO 
OPEh:nTlt IC; TIt'IE (Hr.::::) 2~f 
OPEF.:A T It IG Fr~ CT I)G: 1 OC1. 00 

OIL Ffi ~'lT\ 14 . 
OIL r-H GPT .-,-, .:.,. :. 

t'1 I t·j CO2 ~'lT ~': 16. 

C f'I F.: i::O t·l 1,1T;': 21 . 
t·j I TI? OGEt·1 lH \ O. 

. ") .:. 
'-' ':'-

50 

19 

1'-' .:.. . 
60 

1267::: 

' .' ,'. 

H2O FA 

A::;H 

HYDF.: DGEt·1 
:;ULFUF.: 

RAW SHALE MOISTURE WT% (UNGROUND) 

lit'10Ut·IT F:ETA r t·IED 

(::: CF: EEt·j OF'Et·l. 
I HCH E::;;::' 
2 . 1 ~~O 
1 .50(1 
1 .050 
o.?.q c~ 
[1. 5~~:; 
O. ::::7). 
0 .. c~6:::: 
[;" 1 :::5 
O. i.:::: 1 
F'r~ t 'l 

dH \ F:ETA HIED 
Ot·l EACH :::CF.: EEt·j ::0 

-:::7 II 25 
-, ,-, .. , c:.-
.:::. .::" .. ,_I 

16 .:::6 
11. ::-::7 
2.35 
l..57 
0.20 
0.20 

~'l T ~.: 1. 97 

lH ~,~ 62.99 

~'l T ~.: 2.31 
l'lT~: 1. 01 

1. 47 

FA CTO~:':: 

Dfl .:: HI. ::.::: 1. U) 
DI,,.. .:: It·l.)= 1.39 
DI, .... / Dfl = 1.26 

?RODUCT OIL PROPERTIES 

C; f.:: A I,,.. I T \' 
1,/ I;:; 
\.' I ::; 
CHI?t'::Otl 
t I I Tr~:OGE~' 1 

c: 1:::l:: I~l t l 

t ~ 1 T F: (I I:; FJ I 
eei:':: 

DEG fl P I 
:::U ::;- l ::;:Ci 
::;1..1 :::--210 

(,IT% 
(,J"!;': 

~,j T;: 
1,lr·; 
I,n;; 

20 . ;2 (,lATEF:: I,J T ~': 7 . 9 
D:::: . ,~ ::: ED I t'iEtn t'1L ..... i OOG O. t: • _1 

47. '3 POUt::: DEG F '-II:.~ .:.,_1 " 0 
:: 4 . .-, -, . ,:,1' H \' fi? OGE-: t·1 1,1T ~.: ll1 . '31 ::: 

.-, ::;: 1 ::;ULF U~: ~'lT\ O. t::-:o 

.::.. '-' .. 

RUN DOWN OIL PROPERTIES 

('lATEF: 7a9 

~RODUCT WATER PROPERTIES 

. :7 1 

.70 
~56 

H \' Dr:o::; Etl 
::; ULF UF:: 

~'l T ~.~ 1 (1 . ? 1 
l'~ T ~.: 4 • (12 
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1 .-, <= - .' ,- , 
"::'._11' 0 

PAGE 2 OF 2 
°RODUCT GAS PROPERTIES (DRY) 
----------------------------H ';' "/ I] L~·= I::' 59 C2H4 't/OL~'~ o. -,.-. ~- ,_I • 

( 0 t1 2+AR ' ... 'OL~·; -.-, 4::: C2H6 ',,·'OL~': O. 61 b.::.~ 
02 ","OL~'~ O. 06 j " -' • . ... ' ... 'OL% fl. 6:~: J ':'" .:. CO tl / OL ;.: .-. 30 C4' .-. I ... IOU~ O. C' .-.~ . .:. ...It· CH4 1",fOL~': .-. 47 C5+ ..... Ol~·~ O . :;:2 c .• 
CO :~ \"OL~'; .-, .-, 16 H':"-' l·lOL ~.~ O. (10 '::":", .:... .:. 

t·IH3 ..... OL:·~ ~) . (H) 

Gf~:OSS HEAT :;:TU/::;CF 1:;:1 . ':'~5 
--------------------------------------------------------------------

RETORTED SHALE PROPERTIES 
OIL f' Pi -------------------------
OIL FA 

t'lT:·~ (1.0':;1 
CPT 21.23 

t'lll'j CO2 t.JT ~: 15. 7::: A::;H l'l T ;.~ :31 ~ '-I . ... .: . 
cnr:E:OI·1 
II I TI?OGEtl 

t·JT;·~ 6.97 H \' Ii F: 0 G E I·J l.JT~: (I. 14 l,) T ;.: O. 19 ::;ULFUF.: l,lT;'; 1. ~~12 

- ------------------------------------------------------------------
TEMPERATURES DEG F 
-. - - _.- - - - - - -.- - - - - _ .. . 

f..:1-jl,j ::;HALE I II 
fl I f<: T II I t·l 
G 1'1 :~; Em J I·; 
Cfi::; TD I tJ 
COO l. I t·j G l,j fi T E F: 1 I I 
f-'PODUCT (I i LOUT 
fit-IE: I Etn :i I F.: 

-1'-' 
·::'0 

1 7'3= 
~:: 7 ::: 
27::: 
~;6 

1 .-,.-, 
':1'::' 
.-.,-, 
'::' c, 

PET :::;HALE OUT '-,-:' ,-, ..:' .. I:. 
A IF.: t'lD HI 17';1 
(;A::; t'ID HI 27::: 
Gf'1':; F' f.:OD OUT '-."? I - i .:::..,. I: . 
COOL I t·le; ~,j f'j T r:: r;: OUT 71 

OFF Ct=I::; 15:::: 

- ------ -- -- -------------- -------- ------- --- -- -----------------------
~AT[S AND QUnNTI1' IES 

f:: fl ~'4 ::; H A '- E 
F: E-: T ::;Hiil_E 

-------- - ------ - --- -

nlr: TOP 
fi t F.: 1'1 I Ii 
fl I F: E:: T t'l 
TI -ITj ·lL.. t:1 I F: 

TPf-! 
TPH 

::;CFt'l 
::;CFf'l 
::;CFi'! 
::;CF 1'1 

O. '~16 

71.6 
27.4 

0 . 0 
99 . 1 

THROUGHPUT PHF2 507 . 7 
RET/Rnw WT% 77.1 

SCF./T ::::4::::7 . ? 
:::;CF.····T 1317.4 
:;CF/T 0.0 
::;CF./ T 4?5~3. 1 

• • • • • • -_ •• _ _ .'R _ •• ____ _ • _ _ _ " ____ __ _ • _ _ _ __ • • _ _ • ___ _ . _ 

t'I(I:l :::; fU F:E: ..... OL ~·: 
::; f·' CF: 
el i ::' T CI F' 
C,w:; I; I D 

1. 9. ~? C ';I 
(1. '? I·'"j. 

:::CFI'1 
::::Ct: I'j 

1 _' '-', 
j" If .:-~ 

,~(1. :: : 
I~ n :::: [: T i ~ :;:; eFt" ::: f; 1 • (j 
-II~I:- fi l. Gn ':, ::;CFi'l~: 1 '::~. c 

I_;n::;, ::,[n :_ l.O ::.,:_, riO T J ' lelUDED 
(.11:=, f-'PC! )I UC T ::;CFI'I 1 IX : • 1 

C 1_' :j ! _ 1 t ! G ~.j(i iT F.: (,I=' II 
H:'iC IiI j.' r:r:::: l Hut'j ... ; 

67.0 
6 ,l, (1 

' ... I E L n ~ IT . F n ,= :"-: (:~. 1 
\' ! E 1 I.i ..... I-II .• ~ F 1-1 =: :: : .~" • to 

::; C F ./ T ::: 2 7 • ::: 
::::C F./ T 19 ::~ 6 . :::: 
:;·; CF."'- T 1 :: '::~~?~':; . 5 
::;C F ... ·T 1~.J :~:10.~? 

:::;c r ·/' r 51 :~:6. G 

:fi ?O rT:E:::':; I ti I ie, 24 . !) 
E: E r j-=' if It j i I .:: (I .' i~ TO . ::: 



Tel 12 ??? 

t'IA rEP I AL AtHr ELEt'IEt'ITAL E:Hl flllCE::; 
UN ITS IN OUT 

f!Tt·l. t·l I TF.:OGEtl ::;CFN 
Fi :~,H t~.···· t· 1 I tl 
O~YGEN SCFN 

#,.' t'l I t·l 

KEPOGEH # / t'l I t·l 

ORGANIC CA R80H #/ MIN 

( I F: G " H \' Ii I~: (I i".; r:: t j if ./ t'l I t 4 

o i;: c; " t·l I TF:OGr:: , ' # ..... t-11 t.4 
:~; '- ! LFUI? t~ / t'l I t·4 

(I , n L. L (.J E T G H r ~t- /I ' I I 1·1 

~~ ..... I'II t·j C Ct. 2 '~i ;.' 
VO L \ Fli :=: 6 .05 

23 .. 5 :::: 
2~~1. 7~~ 

:~:. '~]9 

1. 23 

6.?1 

r= .-. c:
--I • I:) ,_, 

- .- ,-... • t,tl 

0.72 

0 . 23 
e. :::3 

4?64 

~ .. ·· t'jrH H 

::;HliLE 
Cot'IE: 

~::;O. 96 
25.53 
20. ?~:: 
19.6(1 TO H20 

65.4 
100.9 
100.0 

1. 11 TO CO:3:C02 
O. 0c: GAS 
1. 73 
0.32 LIC! 
1.33 '·.,'AP 
0.07 SHALE 
5.91 
(I. :32 SHALE 
4.31 OIL 
0. 76 Gff:3 
0. 02 l·JATE F~ 
4.91 
0. 78 ::;HALE 
:2:.66 (I I L 
(1.46 GA::; 
(1.01 I'J ATER 
6.72 
2.0::: SHALE 
:3.66 0 I L 
(1.97 GA::; 
(1 . 02 l·JATEP 
f1. ::: :::: 
0 . IN SHALE 
0. 50 OIL 
(I • ::;: (1 G H:::; 
(1 . (I (1 I·J n T E F.: 
~). 20 
~:1 . :32 
(1.2 6 ::;HALE 
(1.03 01 I. 
0.01 GF/::; 
O. (11 1.,IATEr.:: 

4:;: .. 6:3 

55. ::! 

8:3.2 

84.0 

116. ~) 

85. :;~ 
95.1 

91 . 7 

(: .... '1--1 COI'lI:: PAT I 0 



~t :~ ';1, f:' l L 1.1 
.. :;·~,-::tT'I.'L.i::':- r-'t.T1 li i - 'Fi)j".' .. t:. L'-I 1 r,-; - T"1 i". C.'I 't '" 1'.' ''''' ..... 

::;;;:,,", r I ,lG DAT": 1 :~6 ?~ ' In 12 ??7 

t'ln TEF.: H!L At1D ELEI'l Et'H AL BA t Rt1CE::; 
ut·1 IT':; I t1 OU T 

f'lHI. t·! I TF:OG[t~ ::;CHI 
fl ':;!-! u.···· t" I tl 
CI :. ': Y I., 17 t·: :::; CFt'I 

f:E F.: 0 ,-:; [[1 # / 1'1 I t·1 

TOTr!L Cf'iF.~E:Ot· ! ~~ .···· t'l I t·1 

nRG. HYDROG EN #/MIN 

Ur"~I.';, tHT .: (lI::Et·1 H.·· .. 1'iI1 1 
:::;ULrUF.: ~F./ t'l I "·1 

(I ~ f!U.. rl E I GHT l:·/·1'1 I "·1 

7~?" 9 4 
2~j . 53 
c~o. ?c~ 

2 . r:16 
1 .2:;: SHfl LE 
(1 . :3:;: CO t'lE: 

6.7 1 

t:.- el c.· '_' . ,_1 ._1 

0.72 

~:1. t~:3 
t1 • :~::3 

.:17. G4 

77. 94 
.-, c:-c.. ._1. o.:':' ,_1.-, 

20. 7~:~ .-, I: .• 
-, .... , 
I' .::. 

1 1 . :...~ · .' i 

(1. (1 c~ 
.-, 
~. 43 
O. :;:2 
.-, 0:;: c. 
O. 07 
.-
t · • 36 
o. ,-,.-, c·.:, 

4. :::: 1 
1 · 21 
0. 0 2 
C' 
<_I. 4 ':' '-' 
O. 7':· , u 

:3. 66 
O . '::'7 . ' , 
0. 01 
? , . 24 .-, 
~. ~]::: 
.... , 66 ':". 

1 · 4::: 
O. 02 
~) . ?7 
O. 04 
~3 . ~;o 
O . . -,.-, .::. . .:. 
O. 00 
O. 21 
O. .-,.-. .:..C,. 
O . .-, ,-

.:..·.r.:, 

0. 0::: 
o. 02 
0. 01 

4? ':)0 

TO H2 O 
TO C0 2.; C02 
r;A::; 

LIO 
'·..' AF' 
::;H AL E 

::: HFI LE 
OIL 
GA :=:; 
~':ATEF.~ 

:::HfILE 
OI L 
Gti3 
~,J A TE F.: 

SHALE 
OI L 
GFI:;:; 
~ 'l FiTEF: 

SHFILE 
OIL 
GFi:::; 
~'lfiT[I ~: 

:::; Hfi LE 
OIL 
GFI:::; 
~' lfiTEf;: 

(1 . 42 :;: U./t! I tj C: (I. O'~i~:: ~·~·/!'1 I [,1 I I '1- . ~; '::1 7 C/ H CO t'lE: F.:f'lT I (I 
::: G • (15 ',,.. 0 L :.; F Pi ::: f, • ':'1 :~: r,1 T • ~.; F 1-' 

/. FEe. 

10 (1. (I 
1(1\). 0 
100 . (1 

1 1" I • '3 

94. 8 

'32. E: 

94. C' 

'-' 

106. i=' -' 

92 . 4 
97 . . :' '-' 

100. 6 



;;::;; ;,r' J.LOI' 1-'LH!'lr FOr,~C[D TOT. CfiPCOII At-lD Artl. tJ2 E~hLAt' II::E ~:; ':H:';': 
::n'lir(1 HII.; flrff E L:6;:7 Tn 12777 

t lfl rEF.: I HL rllm [LO;EtITAL Bf;L litiCE::; 
Ut~ I T::;; I t,~ OUT 

f! r t·! • t I I T F.:OG f: I '~ ::; CF t'1 
f I:; H ~~ , .... t'l I H 
O:O:;\'C[: t·, ::;CFH 

??-:.r4 
2:3.61 
2~] II ~/2 

71 7.94 
2:3.61 
20 .. -,.-, 

( ::: 
7. ;:5 TO H2O 

;.: REC. 

100.0 
100.0 
HW. (1 

1:3.44 TO (;02.:(;02 

f< EPOGEt,~ 

ORGANIC CARDON #/MIH 

TOTHL CFWE:Ot'l t~,,·,·t-1 II·j 

CPG. HYDROGEN # / MIN 

or~G. tnn:~OG E I ~ ~r ... ·t'1H~ 
SUL~UR #~'MIH 

o ' f: L L 1,1 E I C; H T :j.f ..... t·j I H 

1 • ~:::::: 
1. 14 ~:;I''''ALE 
(1.6'3 COt'JE: 

6 . '::'0 

5.41 

0 .21 
o. :::: 1 

O. ~32 Gti::; 
2.42 
(1. :~:2 L I G! 
2.0:3 '~}rIF 
~3. (17 !::;HALE 
6.32 
(j. ""7 .-

lb !:;HALE 
4.:31 OIL 
1.2:3 GAS 
0.'12 HATER 
5.41 
O. 72 !::;HALE 
3.66 OIL 
1 • ~:?o 1 GA ~:; 
(1. (11 r·JFi TER 
7.~]:3 

1 .:..;. · .. '- SHALE 
.:. rSc OIL ,_I .. 

1 · 4::: Gfi:::; 
O. 02 I·JliTER 
O. -:0", 

,. .... 1 

0.0::': ::;HFILE 
O. ~,e OI L 
o. 21 GA:::; 
O. O~3 1,~nTER 
o. 21 
o. ::::0 
o. 2.:1 ::;HALE 
O. 03 OIL 
O. 02 G A:::; 
o. 01 l,jr1TEF~ 

45. r.:" .-
· .. .I t . 

0 .. :J. ;.' (j # " .. ,t'1l [.j C (I. 077 ~~""' I '1I tJ II tS . 1.40 C · f: CO:'IE: F::/:n I 0 
9 ::::.0;," '· ... 01. \FA 94. 02 (,J f. \ni 

132.6 

102.0 

9'3.9 

1(10.~) 

112.6 

q -:' 
.. ' I • 9 
';'G .. ::: 

102. 1 



*:" :.,f=- J. L /J 1 
:=;Tmn T I!G 2257::: TIJ 2267 ::: 

:~;'I i~"jkTHI C; ImTE 12f;7? TO 12 '?77 
OF'Efo::rn I ii i', T I t'1E 0:: HF-:::;::' 24 
CI ~ " EI?Fn 1;·IG Fn CTOF.: 100. 00 ~~ 

Pff GE 1 OF 2 

.. .. - - .--.~- -~ --~ - -.... _- - -- - - - - ----- ----- .- -- .- - - - --- ---- - _._ -_._-- - -------------- - - - - ----

~AW SHALE PROPERTIES 
--------------------I) I 1_ Ffi 

OIL FFl 
~·JT\ 1 .;. 4'3 H2O FA .. . 
GF'T :, .:. ::: ~3 - '':'" . 

t·] I t·j CO2 ~.~ T ~.~ 16 . 6::: A:::H 

~.~ T ;.; 19 . 29 H 'y' II F:OGE I·j 
~·n~·; ~3 . t:" .-, ::;ULFUF.: . .J I:, 

CAF.:E:Cltj 
t·j I TF.:O GEt·1 

F::m·j ::::HliLE t'ICl I ::::TUF.:E ~'l T;~ 0:: UtjGF:O Ut·m ::. 

::; C F: E E t·j f! (.j f'j L . .,.. ::; I ::; 
--- ----- - - --- - ----

~ ,J T ~.~ 

~H ~: 

~.J T ~.; 
HT /: 

FH'IOWiT PETf'i I t·1E Ii FAC TOF.::3 - - - -.- ... -- - --- - - _ .. - --
0:: ::;Cr~:EE(j OPEt··I . ( ~H :.; RETf! T t·jED 

01·1 EfiCH ::.;:; F.:EEt1::' 

2.09 

64.33 

2.04 
fl.84 

1.00 

I t·1CHE::;;' 
;::. L?O 
1.500 
1 .0S'2i 
[1 It ?.:~ ~~~ 

2 . ::: 5 
:1-:::. :::6 
: .. :' .:.,:' 

.:... ,_ , • ,_1 1._, 

1:3 .1:2 

Df'i 0:: HL ::0 = 1 • 2 (1 
II ',,,, 0:: I (.j . ) = 1 • 4 4 
D ..... . ···· DFI = 1.21 

O. :i25 
0.371 
Ct. 26:::: 
0 . 1:::5 
(1. 1 ::;: j 

F'Ii t·j 

1 . n 
1 . 14 
(1.19 
0.19 
(1.57 

~ .. _._ M . ____ ... __ • __ ..... _. _ _____ _ _ _ ___ .... _ _ _________ _ __ . _ ._ .. _ _ _____ _ _ _ ___________________ _ _ _ 

GI :::~i'· ... r T\' 
'· ... 1 ::; 
'./ I ::; 
C fi F: [: CI tj 
t·j I T I? 0 C; E t·j 

DE:C; fW I 
:31 -'::;- 1 ::::U 
::;U~:;-· c~ 1 I] 

~,~ T ;.~ 
~ ' I T ;.~ 

--------- --- --------- -
20. ':1 ~.j fi"j [=~ I? wr;.; 
3? -.:' :::;ED T. t1 Etj"r tiL ..... 1 OC~iG , 
.'. - 1 F'O UF: DEC F - j' I:, • 
-, ... 
: ''' ,' :::9 H'y'DF:OGEt l t·1T~; - 31 ::;ULFUF' ~.J T ;.~ ..:: . 

Hi. .-. .:: 
(1 • 

.., 
.. 

,-,t:' 
.:' ,_I II 0 
1 1 . ::0 

D. 62 

.... ........ - -. _ .. -.... -~ - - -- -_ .. .. -_ ... _--- -... _-- .- - - - .. --. -- - ---. _- ---- - -~ ---- --- -------------- - - ----- - -

--- -- - .... - ..... _ ., _ .- - ---. -.. -- -~ -- -- .- - - --
DEG fI: :' J ,:: 1.9 7 . 9 

_ ..... _-- _ .. _- ---... .. ------- -- .... -.. -- -.. ... _-- -- - -- .- ... _-- -_ .. --- - _. --_._--- -- -- -- --- ------ _. - -- ---- -- -- -- -- - - -- - - --.. 

('I iF:l::U!l 
I I :r ll-::: II (;t:' I! 
I.J./::: 

- -- ------ - - --- - - -- -_ .. -- - - -'---
~' I r~ 4 . 71 
~IT \ ::: . ;:"0 
~ IT;; ~: . S () 

H '/ Ii:=: CII..., F t j 
SULFU :;: 

l '~ T \ 1 ~J . 7 1. 
~' I T ;.~ 4 • (1 2 
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~RODUCT GAS PROPERTIES (DRY) 

H2 ' ... 'OL~·~ 4. 26 c .. -.. , ·1 _·.::.n .... ' ',,·' OL~·~ O. 66 
t12+ftf.: ",,'OL ~'~ f';~: • 0(1 C" :"j'::: _' ':''- r, ,_, '",'OL~~ [I. -, .-

( t,:o 
1-' .:' -' .:... ',,iO L~'~ O. 02 f"-' • - " ;" . .... 

.:. ',/OL /~ ~j • 49 
CO ',/I)L\ .-, 71 c·"t ' .:. ''.'' CL~': O. C' .-.::.. - ' , '-' ._Ib 

CH4 ",,'OL~'~ 1 . 9:;: C5+ '" ,t OL~': ~j • 34 
CO2 'v' OL ~.~ 24. 0:::: H2 :::: ''.''CIL!·~ O. 20 

t·4 H3 1,/ OL ~.: 1 . 04 

GF.:O::; S HEt~T :: TU ..... SCF 124.·15 

--------------------------------------------------------------------
~ETORTED SHA LE PROPERTIES 

(IlL Ffl 
OIL FA 

t'l Hl C02 

C FI F.:B 0 t·~ 
tll T F:OGEt·~ 

~n~·~ ~1. 05 
GPT 3.13 

l ,jT ~': 15. 3~,? 

1,1T;': .- 70 ~I • 

1,1T ~.: . ~1. F ' '-' 

A::;H l'lT~'~ CI'~ '-,-, 1_, -::. • .:. ( 

H\ 'DF.:O GEtl In;.; o. 14 
::WLFU F.: In ;·; 0.:::5 

----------- ----------------------- ----------------------------------
TEt1PEF.: ti TUF.:E:::; DEG F 

F:fH,1 ::;I-!I~U': I t4 
Ii I 1<: TIl I t·J 
Gli::; BD I t·l 
l. ,tJ::; TIl I t·! 
COOLING WA1ER IN 
PPODIJCT OIL OUT 
n t'1 E: lEN T f'i I r.: 

::::0 
1 :::4 
.-, ,-, .-, 
.:.: ':. L. 
.-, -, .-, 
c.. :'.:: 

66 
1 - I t:' 

.)._1 

':::0 

RET ::;HALE OUT :;::::6 
A I F.: f'1D FJ , , 1::::4 
GA ::; t'1D HJ "',,-, .-, 

.::.c'..::. 
Gf'i::; F' ~: I:' D OUT .-,,-, .-, 

.:: I: ' .~: 
CO OL I t·jG 1,1f'1TER OUT 70 

OFF c;n:::: 162 

---- - ------ - -- -_._- -- -----------------------------------------------
?ATES AND QUANTITIES 

ki~i~'l :::HftLE TF'H 1 . 1'3 
r.: r- T ::;HFIL_E TF'H o. 9 '~' 

fH F.: TOP ::;CFt'l 71. .-, .; . 

fiH: t'11 II ::;CFfol ':1"""':' ':. 
L_ I . '- ' 

Al P [: Tt'1 ::;CFfo1 [1. lj 
lO TfiL l=t I I? ::; C F" t'1 '~I :::: • 7 

MOI STURE VOL% 25.684 
SP GR 0.958 
f' ,: :i ::; Tel[=' ::;CH1 1. 7. 2 
Gt"t::; t"I I II :::; Cf~ t'l 40. 7 
t.. !-f :; E:Tf'1 ::;CFt·1 263 . 9 
TOT 1"iL_ C ~ I :=; :::; C F!1 ::: 2 i . ':'1 

,-; fi ::::; :::; [n 1_ L (I :::; :::; t! 0 T 1 ·1 (: L. U II E D 
'-: ~ I '~; F' F:: 0 II U C T ::; C F t'1 1 0 ::: • ::: 

'_O OL I tJ G lIHT [ I~' t;F't'i 
n! IE: 1:1 I F: F'E L HUI') ;.: 

6 5 . (,1 
'? 2 .n 

THROUGHPU T PHF2 483.5 
RET / PAW WT% 78.2 

::; c: F."" T 
~:;C F ./ T 

:::C r: ..... T 
::;C F."" T 

1377.4 

'+~ ':'''' 1 -:=-
_' I •• I 

':: C: F.·,' , ::: 6 ::: • :::: 
:::,CF ..... T 2052.6 
:::; ( . F ..... T 1 :~: 2 'j '~I • ::: 

::; C F.... r 1 6 2 2 (; • ::: 

~:; c ~. ' .,,-' T 5 4 ::: ~5 . (1 

E: f'l :::: 0 F' r:: E ::' ::; I t i H I:; 2 'l . (1 

f:: E Ii F' Ii It 1 H':: c···· F TO. ::: 

• 
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TO ~::26 7::: 

t'iA H·:r: I F1 L. mm EL.Et-1E r·' I ti ~ E:fILAt~CE::; 
UNIT S IN OUT 

f lnl ,. t·, I TP OI~ E tl 
ti ':'; :·-j 
CI :.:; 'r' C, E I·j 

WH [F: 

::;CFt'l 
ff ..... t'l I t·~ 

!:;CFt'l 

# / t'l I t·j 

ORGANI C CAP BON #/ MIN 

TOT AL CA RBON #/ MIN 

o f:: C; • H 'r' Ii F: 0 C; E t·j i~ ."" t'1 I i 1 

U i .' ' .• " 1·1 I T F.: I) C; ~:: t·j ~~ ..... t'l I t1 
::;ULFU F: tf ..... t'l I t1 

7 7 . 2~:) 
2::;. ~5? 
2(1 .. 5~:: 

.-. -, -, 

.:: .. .. I ' 

1.99 SHALE 
(1 . ? ::: COt'IE: 

:::.0::: 

7 .42 

'3 .46 

[1 .. ::::::: 

(1, ;26 
(~ . 49 

5 :~: . (: :~: 

101 . 1':' '-' 
2:::. 5? 
20. 5;;':: 

:::.21 
12.31 
0.00 
1 . 00 
I). 1 .:' • ..J 

l1. :::7 
~Zl. ~IO 

7.56 
1 .05 
5.21 
1. 21~ 
0.01 
6. :36 
0.9'3 
4 It :~:5 

1. 01 
0.00 
8. 41 
2.61 
4. :~:5 
1. 44 
0.01 
[1. :::9 
O. 06 
0.59 
0 . 24 
(1.0 0 
O. 22 
(1 . 4 :3 
(1.35 
0.03 
0. 04 
0 .0 1 

t:" .-, 
,_I .':, • 44 

~,.; REC. 

1 :31 . 1 
100. f) 
100.0 

TO H2O 
TO CO:3.:C02 
GA::; 

36.2 
LIe! 
II/AF' 
::;HALE 

93.5 
SHALE 
OIL · 
GAS 
I'~ATEF~ 

:::5. c} 
'-' ::;HALE 

OIL 
GAS 
l,jATEP 

::::::. '3 
!::;HALE 
OIL 
G H:::; 
I,jl=i TE F: 

101 . (1 
:::;I-·IALE 
OIL 
GA:::; 
l,j F,TEF~ 

:::4 . 4 
B:::. 7 

::;HtiLE 
OIL 
c; i~l :::; 

l,jl=tT EF: 
'39. .., ,. 

0. 4:'::':'1 *!: ..... j'iI t·j C I) " Ci:::? If.· .. ·t'1I :.; fl :':" Cit.3 C .. ···H COt'1E: F:A T I 0 
::: z~ " ?~J I·/OL \Fn :::J. '::~7lJT • ~·~FI=: 



-:h·"!:" r· IL.lH PUHH FU/?CE D AnI. t'~2 E:AL.AriCE *+ 1. 

':;T nrn I11f~ flFITE 2:251'::: TO 2267::: 

r'lfl rEF.: I FIL fIt·m ELEt'lEtHAl E:AlAtlCE::; 
Ut·/ IT::; Hl OUT 

AH·1. t·j I n ,:OGEt-l 
A::;H 
O>::""·GEtl 

KEPOGEt··1 

!:;CFt-l 
*/: ..... t'l I t·~ 

SCFt'l 

ORGANIC CAF.:80N #/MIN 

TOTAL CARBON #/MIN 

ORG. HYDROGEN D/ MIN 

!J r.: I..> . t·j I TF.:OGE I··j If ..... t·1 I t··1 
!:;U l_FUF.: tf ... ·ll I 1"·1 

O' ALL WEIGHT # / MI N 

.-,,-, t:"-:" '::":' • . _1,. 

. -. ·i e:.
';'. "'1,_1 

1 • 9 '3 ::;HALE 
1.46 COt'lE: 

-:'I d '-' (. I'::' 

'3.46 

[1. :::::: 

0.26 
0.49 

77.20 
2i3.57 
20.52 
15. :~: :3 
5. 19 
(1.00 
(1. 80 
O. 1 .:-

'-' 
0.66 
0.00 
7.25 
1.05 
5.21 
fl.98 
(1.01 
6. ~)2 
~). 99 
4. ~:5 
~3. 67 
(1.00 
!::. ~J7 
2.61 
4. :35 
1. Hi 
(1.01 
0.93 
0.06 
O. 5'3 
0.2::: 
(1. ~:::10 

0.21 
(1.4<:: 
(1. ::::5 
0.03 
0.0::: 
0.01 

5~7~ . 45 

1a~3 .1.3 
11.31.3.1.3 
101.3.1.3 

TO H2O 
TO C:CI:~:C02 
GA::; 

23 . 1 
L II) 
' ••. IAP 
SHALE 

89.7 
SHALE 
OIL 
GAS 
HATER 

81 .2 
:3HALE 
OIL 
GA :3 
~·l ATEF.: 

E:5.2 
SHALE 
OIL 
GfJ3 
~·JAT E F.: 

1 (15 .4 
SHALE o T I _L 

GAS 
~·J AT E F.: 

f: 1 .j .... 
86.6 

~;HFiLE 
OIL 
GA!:; 
~·lATEF.: 

94. 1 

(1. 199 :j.}.····t··, I t·j CO. 16 2 j*.· .. ·t·, I H H 1 • 2 :~: O C.····H cm'lE! F:fIT I (I 
82. 70 VOL ~FA 83.97WT.%FA 



;1,::: .:,;. 1-' I L. OT 
::; T i"'I F:: 1 I t·j c:; 2;257G t·12 E:ALAt·1CE:3 *** 

t'lA TEF.: I i'iL Ai '!ll ELHiEHTAL E:ALAt'l:::E~: 
Utn T::: Itl OUT 

fln'1" t·l I TPOGEtl :3CF I'1 
H :::: }.] # ... ' t'1I t 1 
OXYG eN SC FM 

'" n T E: F:: # ..... t'l I t·l 

01-::C;f1 [j I C CfiF.:E:O t·l # .···t'1 I tl 

lO TtiL CfI PE: Ot·j #.···'t'1 I H 

Of:C. t·jt"fF::OGErl fi ..... t'1I i·j 
:::U I _I:"UI~: # ..... t'j I N 

O. :::: if) 
1 ClJ .• :::::'l 

:i~""r'l I t·j C ~). 124 
\ .. 0 L. :.~ F ;:1 

77 .~::O 

2(1.52 

c~ ."70 
1 . :i9 :::HFtLE 
1 . 11 COnE: 

6. 44 

5. '31 

7 . 54 

O.'?O 

li . 21 
O.J9 

77.2(1 
~~2 . -,,:. .. . j 

2[1.52 
1 1 .., ';. 

• I ... 

8.80 
0.00 
0.:::0 
13. 1:3 
0.66 
O.O[t 
7. ~38 
13. f:4 
5.21 
1. 02 
0.01 
5. '~ 1 
0. 70:. 

I ". 

4 . ~,t::' 

. ':1 ._' 

0. 76 
0.00 
7.54 
'J '- . 0::: 
4. • ') c::-,_,._, 
1 . 10 
O. 01 
(1 .. B::: 
13.05 
O. 51~ 
0. 24 
O. [1(1 

O. 21) 
(1. ::::5 
~J. 2::: 
O. 0:;: 
O. 0 :;: 
O. 01 

4::::. --, .-, 
Co·;· 

~: REC. 

100.0 
100. I) 
10£1.0 

TO H2O 
TO CO:).: C02 
GAS 

29.5 
LIC! 
VAP 
SHALE 

110. 1 
SHALE 
OIL 
GA:=: 
l'~ATER 

10(1.0 
:=: H Ii L c: 
OIL 
GA::: 
l,IATER 

1130.0 
SH ALE 
OIL 
GAS 
l,JATE F.: 

125.2 
:::HALE 
OIL 
G Ii ::: 
l'.IATEF:: 

95. 1 
90.5 

:3HALE 
OIL 
Gft::: 
l,lATEF: 

')7. 7 



-- - .. ------~--
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O! L FA I'JT ~'~ 
OIL Ffi GF'T 

WI' t 1 CO::: l'J T ~.~ 

C fI F: E: Otl wr~~ 
tl I -m OC;Hl ln ~·: 

~RW SHALE PROPERTIES 
--------------------
13. 64 Hc:O Ffi 
-,0:::' 
.:'1._1 . 70 

16 . 4 q 
~ A::;H 

.20. :::0 H'lDROGEt-l 
[1.5::: ::;UlFUF: 

l IJT~~ 62. 7'3 

l,j T:-~ 

ln~-~ 
2.27 

RAW SHALE MOISTURE WT% O::UNGROUND) 1.4t1 

----------------------------------------------------------------------
PRODUCT OIL PROPERTIES 
----------------------c; I~: A III I T \' DEG API :2[; • 6 I,UHEF.: I'JT :-: .-, I:' ~ . .... ' 1,/ I!:: ::;US-130 ~'3 .:' SED I t'lEtH t'll."" 1 00G ':. 4 . '-' '-' . I",' I!:; ~:;U::; -21 0 47. '3 POUP DEC; F '-It:' 0 ':' '-' . CHPE:Ot-j 1,1T% ::::~:. 53 HYDROGEt-j I'J T :.~ 1 1 '-I c:-. .:, • . J tl I TPOGEt-j I'JT :-: . ..., 

15 ~:;ULFU F:: I'JT:-~ o. 66 .::.. 

- . -- - - - - - .. -...- - - - - - ______ _ w .. __ .. _ . _ .. ____ .. ___ _ _ .. _ _ _ ___ .. ___ _ ______ .. ________ _ .. _ _ .. ___ ___ ____ __ _ 

~: U I--j II (I I,j Ij (I I L F' F: 0 F' E F.: T I E ::; 
-------- -- --- ----------CPA ',,.' IT''''' DEG flF'l 20.6 

-------------------- -------------------------------------------------

C fi I? E: (I t-j 
t-~ J T r;: 0 GE t 1 
C02 

~RODUCT WATER PROPERT IES 
-- - - - - ------------------ -

In:.: i .49 
~'JT\2. :;::0 
I'll:'; ::;.2 1 

H 'y' It F: (I G E t~ 
::;ULFUF: 

t'lT~~ 10.37 
ln ~-~ 4 . H : 

' .' .1. L._ :.:. ..... L.U 'a' I ,IL·'. , . fl :.::." f 



·-•.••• t::" ':' ,'- , 
.:.::::. ._1 f ('. 

PAGE 2 CF 2 
~RODUC T GAS PROr~Rfl[S (DRY) . 
------------- ------- --------He.: '· ... OL~·~ 0;:' 1 ~i C2H4 J'/OL;'~ o. 68 

._1. 
I·L:: 'I·nk '·,·' Ol:'; .- ~ ., 

97 C2Ht: I ... IOL ~~ iJ . C::-I~ t:.'" .. 
.J •. 02 '· ... Ol~·; O. 00 C:;:: ' I:' \/Ol ~.; O. 39 '-' CO "I,IOL~'~ 2 . c:--;. 

C4' ,-. I-,I' OL~·~ n. 2::: ._1 .. .:-CH·· ~ ',/OL\ .:. 15 C5+ '\"OL~·; O. :~: 2 
&:.- • 

CO ;;:: "/OL~'; 1::: • 90 H'-'I-' \!OL ~.~ O. :36 1'::.: -
mE: "/OL~'; o. 64 

G F.: 0 ::; !:; IIEAT ::TU ./:::CF i 10. -1 1 

--_ . . _----- ---------------------------------------------------------
~ETORTED SHALE PROPERTIES 

OIl . FA 
OIL Ffi 

-------------------------
l'JT~·; ~1 , 00 
GF'T ').00 

t'j I t·~ CO2 l,J T ~.; -., .-, 1 : ' . f.:" A:::;H l,JT~'; E:[1. 60 
cnF:E:O[1 l,IT\ "7 

t1 I TFWG Etj 
::::6 H\ 'D F.: OGEH loJT ~~ (1. 1 -, , . 

" l,JT \ ~1 . 2 0 !::;ULFUF.: l·j T~'~ O. '38 

-------------------- -------- ----------------------------------------

F: n :,1 ::; H fi U:: I t·j 
n I F:: T 1) I [.j 
c; rl ::; E.: Jj I t·j 
c; ti :::: T D I [.j 
CuOL I [.j:::; f'!I=ITEk 111 
p r:C1DUCT 0 I L OU T 
r1i'm I nn A I F: 

fEM PER AT URES DEG F 
------------------
'j,Ci 

c: a5 
2 3 :~: 
:~ :'~ 3 

RET SH fi l E OUT 399 
A 1:=: i 'HI Hi 2 (I :i 
GAS MD IN 293 
GA; PRO D OU T 293 
COOLING wnTER OU T 99 

orF GAS 146 

-------------_ .. _------------ -- ---------- ----------------------------
?RTES AND QURNT I TlfS 

pm l ::;JIHLE 
FCT ::;HfILE 

- --_ ._~'M_ ~ __ ~ ___ _ ._~ . ______ ._ .. __ 

II r 1< T(IF' 
f! !. F: "j I Ii 
fi r F: E; T I'j 
TOTn!.. Fi 1 F: 

TF'H 
lPH 

::;CFil 
:::;c:nl 
:::;cn1 

1 . :~: 7' 
1. C6 

/0. '3 
:::6., :::: 

0 .0 

TllkOUGHP UT F'HF2 5S-f. :::: 
PE T/PAW WT\ 77. 9 

:::CF/T 31 17.0 
::. C F' .. .. T 1. 1 7 ::: • :~: 
::; c: F-' ./ T (1 • 0 
::; C r ./ T .. j ::;: 95 • :~: 

.. -. ~ -.. -. - ~_.- .. -_. -.... --- -- -. -- .... • - "'- -.• - --._-- - --

(I. 9:=::~: 
l~fr3 -I-OF' ;3CFJ'1 
Gn:~; :'; 1 L! !;::Ci'"tl 
I ,n ::: E' nl :;:;CI: II 
'1 U (:'IL C, fi!:: :~;CF II 

I ~ ii :3 '::; t: n L t. (I ':; ::; t j u 1 
Co I,'::: i' r·:I-' j I U C"f ';:; C F t'j 

Cf)CtL 1 ;jl, HHl EI,: ('f~'I 'i 
f Ii E.: 1'1 riO:: r;:L: L llUil .', 

3?" . '~f -. -, -,' ; 
:..~ ..:. " • J. 

21 . (I 

I. ~ .- I '-; ' T a Ii iH "-; I ; i:-. "_:. .": 
I .! l L 'I' i c: LIt '., .. n ~_ ',~ r-n -. '=::::... 

::; C, .' .' .( ? !j 4 • 6 
:::; C f-' ./ T 1. ;-. ~5 ~j • :~: 
::=; cr.··· T ':) ';:I ::: 1 • ':.' 
::: C F .... r 1 c' 4 ':.: 1 • 9 

:::;L:F .·· r ?3'1;' .1 

;:; :; ;.: r I [.' I:: i:: ::' '~; I t'j f i C; ~:: -l • (1 
[:::: D F' ill i ~ I i ~' -I, F r I) • 9 



,,: :.;:>-r") LO": PU'tlI" .) -:.: :( 
::;THrn I tiG DHT[ 226 '? ::: TO :2277::: 

t·1A rEi? 11:IL Hi·HI EI_Et'IDnPoL EaiUH·jCE ::. 
urn T:::; B-1 OUT 

A 1"1'1. HI TF.:OCO ·I :::C Ft-1 
ii :::; H # ..... t'1I t·j 
0::<\'(; [1 j ::;C Ft'l 

wnTER #/MIN 

KEPCl CEt·! ~~ ..... t'1 I t·j 

o F.: G f1 t··1 I C CAF:E:Ot·j H/ t'! I t·j 

o b.: c; . 1-l\·l.IF:OGl:: t·j ~ f."" I·' I "1 

0[':1-:;. I··j IT G:O(;Etj *f ..... t·l I t'l 
SULFU R # / MIN 

76 . 9'3 
2 :::. 6 1 
20 . 47 

1 • ~:::::: 
1. 74 :::HALr:: 
(1.09 CO l'IE: 

:::.26 

7. :~:9 

'~. 47 

0.26 
0.4::: 

':-7 
'-'I • 4 c· '-' 
28.61 
2(1.47 

(1. 9c~ 
19.54 

(1 . (10 

(1. '35 
(1 . 10 
~). :::5 
(1. ~)0 

:::.67 
1 • (16 

5.68 
1 q .j 

•• ' oJ 

0.01 
7. ~:6 
1 .00 
4.7:3 
1 .6:;: 
O. 0(1 

9.44 
2.71 
4. 7:::: 
2. (H~l 
(1.00 
O.9G 
(1. ~3G 

0 .64 
fi. ~::6 
O. 00 
0. 25 
O. 46 
(1. :~:6 

0 .04 
0.06 
0.00 

~:;4 . :;:::: 

TO H2O 
TO CO~3.: CC:2 
GA:::; 

LIGI 
'· ... AF' 
::;HALE 

::;HALE 
OIL 
GA:::; 
t·1ATEF.: 

::;HliLE 
OIL 
Gli::; 
~·lA TEF.: 

:::HAL E 
OIL 
Gli:::;; 
~·HHEF: 

:::: HALE 
OIL 
Gft:::; 
~'i ~i T E F.: 

:::;HfILE 
OI L 
Gri::; 
~·!inEF.: 

O. C75 fj: · .... r·I Ttj C () ,t3~. C11: ."'I ' I Ii· j H 6·:'=1 . 17'~i C/' , COI'1;:: F.:f~1 ·iIO 
:::::': . '1-0 ... .'ClL :'~f fl :::.). ?-;: ' ~j -: ' . \ Fii 

• 

/~ REC. 

113.6 
100. (1 
1 (10. (1 

51 c· ..... 

1(15.(1 

'3':".6 

q,~~ 7 
J . ' • I 

1 ~~1::: :I c~ 

t 

'34. 7 
96. 1 

101 .-, . ") 



~. !: ':' 1" 1 l U j to' L 1 If 1 1 r '_II~. '_. t: LI I 1 I I I • 1 i .:. ;:. n L r! 1'1 '.' c: "'!... 
::; f ~ iI('r 1 til., II I'; I'E ~::267::::: ro c:2?7 ::: 

t'lA Tl:: r;:: I nL flt·m El.E r·jEtHf'lL BAt AI·jl::E::; 
U;··j I T::; I tj OUT 

flnl . tj I n ·::OGE t·j ::;CFt-1 
fI::;H #.···· t·1 I t·j 
0:·:;',.' (; [ [1 :::;CF t'l 

# .····t·1 I t·j 

OF.:Gfltj I c: CliF:E:Otl #./ j-j I j'j 

T (I T f'1 L c: f'I F.: E: or I # .····1 ·1 I t·j 

Ct f.': C;. H·/Dr:::OG Et·j ti ./ I·l I I·j 

I) F: I.~ • t j I r f-:: U C; L: 1·1 *F ..... 1·1 :( I j 
:::.UL FUP # ..... t·j I tj 

u. '.::;.,:: ~: tf.·· .. I'1I t1 C [1 , 0 ::,',:. 
::::::::.40 '·/ OL. :;r- :i 

2:::.61 
20.47 

2 . . 24 
1. 74 ::;HfiLE 
(1 . 49 Cot'IE: 

::: . 26 

7.:39 

q d7 
. ' • • I 

u . ~:: 6 
C; • 4:::: 

H .... t·1 I Ii H 

-. .-
I't.. 99 
2B. 61 
213. 47 

C" 19 ,_t ~ 

15. .-.. -, .::-:-
O. 00 
O. :35 
O. 10 
0 . ..,c I' ,_, 

(1. 0(1 
r. 44 c· • 
1 · (16 

5. 68 
1 · 70 
(1. (11 
7. 1 .:. .... 
1 · 00 
4. -:t .-, 

r' .:.. 

1 · :=:'3 
(1. 00 
'3. 20 
2 . 7'1 
4. -,.-, I ") 

1 · ?6 
O. 00 
~Zj • 9 ::: 
O. 06 
O. {.:1 -' . 
O. .... ,~ 

L( 

O. 00 
O. 24 
O. 4 :j 
O . . -, .. -,:'1'.:, 

O. 04 
0 . 05 
O. 00 

t..~ '-1 I-'~ 
'-'';': . ':',-' 

Hi(l. 0 
10(1. (1 
Hh). (1 

TO H2O 
TO CO::·;[(':2 
GA:::; 

:37. .:. .... 
LIC! 
VAF' 
SHALE 

102. 'J 
'-

:::;HALE 
OIL 
GA:::; 
!·l iiT F: 

q .-
J t •• 4 

::;HALE 
OIL 
GA ::; 
l·lATE F.: 

'~7 . . -. .::. 
::; HALE 
OI L 
Gfj ::; 
!·jATEF: 

10'3. '3 
::.HFi LE 
OIL 
CA::; 
!·lfiT EF.: 

92 . -:. 
' .. ' 

94 . -, .. 
:::HfiLE 
OIL 
GR::; 
L·jRTE~: 

I:'':::! • .. 't 



:;. ::: .;. L.. ; Ii: I' 

:. ,. d-' I l.OT PUHH FOr:::C[[1 TOT . CAF$OI~ mm AHI. H2 E:i=iLAtlCE:3 *;:. f 

::;T HG:T I I~G DnTE: 2267::: TO 2277::: 

[:\ ,Lf '\\ ~C[ ::; 

n rt'l. t·l I TF::OCEt·~ 
f\ ::;fl 

t'1n rE.F.: I e,l fH·m El Et,,~tn Rl. SRLAIKES 
UNITS IH OUT 

::;CFt'l 
#/HIH 

t;CFt'1 

-;='6. '~9 
27.47 
2(1.4-7 

76. '3'3 
27.4 "? 
20.47 

~~ REC. 

10(1.0 
100.0 
100.0 

O:,·:\ 'C Et·1 4.55 TO H20 
15. '31 TO COt,C02 

KEG:OGEH #/t'1 I t·l 

TOTAL CAR80H #/HIN 

o r:.: I: , ~I\"LIPOC;EH 4-l:/t'1 I H 

(lkG. tl I TI?OC;[t-l ,~ .. ··· t'l I 1·1 
SULFur #/MIH 

~t ·· III H 

2. 11 
1.67 SHRLE 
(1.4 ::: COI'18 

7.1.0 

'3. 10 

0.85 

(I. ::::~3 
0.46 

51.::::(; 

[1. :::5 
3.10 LIC! 
\Z1.75 VRP 
~). ~)0 SHRLE 
:::.41 
1 • 02 t;HfiLE 
5.68 OIL 
1. 70 CR:3 
0.01 t,lRTEF: 
7. 10 
(I. '36 :::HRLE 
4.73 OIL 
1.40 GfI::; 
O. (II) t·1RTEF: 
9.10 
2.60 ::;HALE 
4.73 OIL 
1. 76 GR:::; 
O. 00 ~'l riTEF: 
(1. ':.1(' 
(1, 06 ::;HF1LE 
0,64 OI L 
(1,27 CA ':; 
(1. 00 ~'lfITER 
0.24 
0.44 
(1. ::::-1 ::;HfILE 
0.04 OIL 
o , ~) 5 I:; [7':::; 
O. 00 ~'li~TER 

O. ~"i5~: ~f ... ·· t'1I tl C I) . OCt::: t~"" I'1I H H 11.4'30 C ... ··H cot'H':: F:I~T I (I 
92.04 VOL \FA 93.47Wl·,%Fn 

4C.2 

106.0 

10(1.0 

U30. (3 

113.4 

f~4. '3 
,-,e.: t::" 
?J • ... ' 

139.2 

• 



- ~ .. • • ' " ,,' • .".,' '7 , .. ,' ..... ',-." ' .' ........ ' .~.' 
't. ',' ',' 1_ ' I I I I I &...', ..... r " , ........ ..... 

::';rfi :? r 1 tJI., DI::Tt=.: 22t_;?::: TO 22? f'::: 
O~"::-r.::lirlt·~C; TIt'it: 0:: HP3::O 24 
i"lF'C:<IIT I tF~ FRCTO r: 100 . 0') ~.; 

PfiC 1 (oF 2 

- ._ ,_ ... -- ...... _---- _._ ---- - -- - -- ... _-._--............ _ . .. _ ... _- ... _- -- ------.. _------- -- -_ .. _--------

--------------------ca_ Fri 
OIL Ffl 

t'lT~': 1 ::: . ,-, .-, 
H2O Ffi ':'.::. 

GPT 36. 20 

t·; 1 t ~ CO2 ~ 'lT~: 16. 6t'; A:~;H 

tJr: 20. ,-:,~ H 'r' Iii,: Or:; Et·1 -' .. ' 
t'lT~': O . ..., 

::;UlFUF.: ,_, I 

CriPE:Ot·~ 
1 I I T r<: 0 C; E I·J 

Pri~,j :;:; flfilE t'll) I ::::TUF.:E I,~ f~': 0:: UI·JGF:OUI·lD ::O 

t'JT ~.: 
t,lT;'; 

2.25 
1.05 

1. [H) 

, 

--_._------------------------------ ------------------------------------
PRODUCT OIL PPOPEPTIE3 
-------------------- --CPA',,.. I 1 r 

, 
DEG liP I ~:(1 . 7 t'lATEP t,lT\ 1 • '3 '.,! I::: :::U:::--1 ~:O 96. 1 ::;ED I t'IEtH t'll/ 100G ''j ~j ~. ',,! I ::; :::U::;-21 (I 47 . 4 POU/;: DEG F ,-.t:' 0 ':'.J. C fl F.: r-: (l1·J t'll;'; :: :~: • ~::4 H\'D::JGE tl ~'l T ~.; 1 1 . :~: 1 11 I T F: 0 G E t·~ Wf\ 2.01 ::;;UlFUR t'lT~'; O. -;:'-:, 

I ,_I 

-- -- -----_._- --------- -------- ------------------ ._- ------- ------------

-..... _ .. - -... -- - _._-,- ..... - ... - .. --- - -. -. --
C!<fi "'! I T\' m:: G fl F' I 2 (I. 'f" 1. '3 
-... ----- .. _---_ .. -._ ... ---"---" - ~"· __ " __ ~w_ ... w._. ____ . ___ ._~ __ ... ___ ~ __ ._ ... ___ __ _ ___ ____ . _____ ~_._ .. __ __ _ 

C j-! r:: /:: n tJ 
t·j I T I? I-I C; [ 1'·1 
CO ~:: 

?F:CIDI.ICT ~,jn T Ef,: F'F:OF'E F: T If: ::; 
-_ ... _._-._ .... _ .. ____ ...... _h_ ... ' __ .. ___ ____ . 

iH~; 4 .4':.' 
i,jT \ ~::. ::::1:1 
t,!r; "':;. c: 1 

fi ' f' l' F.: (I G t: rl 
::; UL FUF: 

~'lT~'; 1 1).31' 
~~ T ~.; 4. 1 :::: 





:'~~:ODI JCT GH:;:: PPOF'EF:T If::: 0:: lip· .... ::o 

1-12 '· ... OL:.·; 6. 17 C2H4 "/OL~'~ (1. -. ... . :. 
I I_I 

t·4:2+fiF: ..... OL:·; 51:'~ II ::':2 C::H6 \,'O L ~.: (1. 59 
02 ',.,'OL~·~ O. 00 r"-' • .-. 1,/0 L~'~ 2. 50 -.. ~ . . :;. 
CO '" ,'OL~'~ c~ . 90 C~l ' S ' ... ' OL~·~ O. ~; :~! 

CH4 '",'OL\ c~ " 82 C5+ ',/0 L ~.~ O . . :.':. ._t~ 

CO2 ' ... 'OL:·: 22 . '-0::-
b ... ...1 H'-"-' ~.:I '· ... OL:·; O. 47 

t·jH3 \,'OL ~.: O. 94 

C; F.: 0 :~: ::: I1 EfiT :: TU ./:::C F 1:::6. 6 ::: 

~ETORTED SHALE PROPERTIES 

OIL Ffl 
OIL FA 

t'1 I I'~ CO,:: 

C fl F:E: 0 t·~ 
t·j I TPOGE t·j 

~n \ ~1. (HZ, 
GPT ~1, (H) 

~,jT:': 
~,jT\ ~1 . 22 

H \. D F.: (j C; E t·~ 

SULFUr.:: 
~,jT:': 

~'IT/; 
(I, 16 
1.0(1 

TEM PER ATURES DEG F 

pn~,j :::Hm_E I t·1 
f'lIF: TIt It··1 
(;n :~; E:D I I '~ 
Cf-1::; TIl I t·j 
C CI 0 L ], ti C, ~, ! l=i T E F: I t·j 
PF: ODUCT 0 I L OU T 
fI ~'1f3 I r..: t I j' en i? 

·1 .: ' 
""-' 

2 :1 ~:5 

1 :+4 
.~ .-, 
-t·.:, 

RET SHALE OU T 408 
AIR MD IN 205 
Gfr:: t'lD I ~j 295 
GA S PROD OUT 295 . 
COOLINC WATER OUT 96 

OFF GRS 1S! 

:;;:FiTE::; Fir·I It OUFit·1T I TI E:::; 

F: f i~,j :::;HI~il_ [ TF'H 1 . .:,.;:-
,_I I 

PET ::;HilLL: TF'I·j 1 . 01' 

t:1 i F.: T (IF' ::::r:Ft'1 70. 7 
f! I F: 1'1 I D ::;CFt'1 26 . 7 
AH: E:Tt'1 ::; c: f: t'1 O. (1 

TOTHL A I F: ::; I~:n1 '37. c 
-.J 

t ! 0 I :::: T U I :: [ ..... 0 L :.~ 1 I) • ::: '} 0 
~ p GR 1.018 
C;i :.~: T(I:--' ::,Cr: H 1·? 1 
G rt::: (1 I I I ::; C F't-I :~: ':! • :=.:: 

elf::: [<n'l ::;CFt'l 2,::,~, 1 
-I en f"i L. C [', :; ::; cr- i'l ~~ ::: :::: • (I 

Gf! '=; ~::. [: I[ Lfl::;::, t~OT 1 'jCLU DED 
Cfi:::; I- 'F:U TII.I Cl ::;CFt'l 1,'::5, ,Ct 

t l lO L T rj i.J 1,l lnrT (;f-'t1 
, i tI ;::: Fi lr: F: H. 11 Uti :.; 

21.0 
6:~:. (1 

I-I ::. L ':' 1 l~ I 11 I I r ·: F ,', := :~: ') , 7 
1'1-, L. \ ' lE I_I! ",.'U L.:'·; FI-' ~~ :: : ~: • .:;. 

T H r::: 0 U C; H F' U T 
F: E T .... F: fi i,j 

PHF? 557',,6 
-,1- ' .-, 
I' I: . • .:.: 

:::C F/T ::::090 .4 
;:; C F ..... T 1 1 6 :::.. :3 
::;Cf' / T 0.0 
~:;CF/T 4 ~?5::: . 7 

::;CF.····T 74? 1 
:::CI-·./ T 1737 . 6 
::; C F /' T '} :;:: ::: 1 • ::: 
:::CF.··T 12366.6 

E Fi ;-::',J F' r,: f: ':; :::' HI W; 2 ::;: . '} 
E: E ~, ~.' 11 I f i 11 20 ·" F T (I • '~I 



- :( .. .,.::;~ 1-' i L. U I . r:' (}1 HI" ;:j;;~ ... .,' 
::: TflfH HIG DATC 3017:3 TO 302 ?:3 

BnLAI '~ CE ::: t'1A rEF: I AL At·m ELH1EtHHL ;: .~j ,-;it'KE::: 
UtH TS ItJ OUT 

ATt·l. t·~ I TF.:OGEt·~ 
ti'~:H 
O::< ·lCEt·~ 

SCFN 
#./ N I H 

:::CFt'l 

6:::.7B 
28.02 
1·-· .-,,-. • :J • '::'-:1 

76. 16 
2:::. ~)2 
1:::.28 
11.:::0 

~~ REC. 

110.7 
1013.0 

TO H2O 
100. ~) 

LIATEF.: 
6.46 TO CO::;"C02 

KEF.:OGEt·~ 

ORGANIC CARBON #/ MIN 

TOTAL CA RS ON # / MIN 

ORG. HY DROGE N #/MIN 

ORG. NIT RO GEN #/NIN 
SULFUR #/MIN 

(I' AL.L l·l E I GHT # ..... t·j I tl 

2.'62 
1.50 SHALE 
1 • 12 COt'1E: 

7 .-"", 
, • bi 

7.130 

'3. 10 

0 .. 87 

0.25 
O. 4:~: 

51.54 

O. (1:3 r:;AS 
1 .49 
O. 15 LIO 
1. 34 VAP 
0.(10 SHALE .., 
( . 11) 
1. 16 SHALE 
4. ';'3 OIL 
1 .00 GAS 
0.01 ~JATER 
co q'-' 
... '. ~ 0 

1. 10 SHALE 
4. 15 OIL 
(1.72 GAS 
~).Ijl ~JATER 
::: . (1:3 
2.65 SHALE 
4. 15 OIL 
1 .27 GAS 
(1.01 !·IATEF.: 
~) . :::::: 
0.06 SHALE 
[1.56 OIL 
[f.25 GA::: 
Ct.OCl !·J ::ITEF: 
(1.2:3 
o. :~:::; 
(1. :~;2 ::: HALE 
Ct. 0:;: OIL 
0.03 GA :::; 
0.01 !·HHER 

5(1.95 

7:::. ?~J O. 1:::5 # ..... ,'1I tj H 2. 000 C/H COMB RATIO '· ... OL :'~F A 79. :::4!H. \Ffl 

57.0 

92.6 

85.4 

0·:· .:-
'-"..) . '-' 

101 .0 

'31 -:> . , 
:::9. 1 

I:' ,:, q .. ' '-'. - ' 

.. .-.. - .- -_._-



MATERIAL AND ELEMENTAL BALANCES 
UIH TS IN OUT 

An1 . I! I r ROGEN ::;cnl 
ASH #/ MIN 
OXYGEN SCFM 

6:::. ?::: 
2:::. [12 
1:::. 2::: 

6:3.78 
2:3" £'2 
1 :::. 28 
14. 4'~ 

% REC. 

100.0 
100.0 

TO H2O 
100.0 

3.77 TO C08.C02 
0.03 GA:3 

kERO CEt~ # ..... t·/ I t·l 

ORGANIC CARBON #/ MIN 

TOTAL CAF.:E:ON #/MIN 

ORG. HYD ROGEN #/ MIN 

ORG. NITROGEN #/MIN 
SULFUR #/MIN 

(I' fiLL I'IF: I GHT #.·· ·t'1 I tl 

2.:::7 
1.50 SHALE 
1 • :3::: COt'lE: 

7.67 

7.00 

'3.10 

I' · '-,r.
~. ,:: _1 

51.54 

1. 36 
0.15 LIP 
1. 21 VAP 
0.00 SHALE 
6.99 
1. 16 SHALE 
4.93 OIL 
0.89 GAS . 
9.01 '·IATER 
5 ., 86 
1. 10 SHALE 
4. 15 OIL 
0.60 GAS 
0.01 ;·JATER 
7 ,, '36 
'j ~r= SH.'iLE '- • t. o_, 
4. 15 OIL 
1. 14 GAS 
(1.01 I·JATER 
(1. :::9 
O. (16 SHALE 
0.56 OIL 
f1 ,. 27 GA::; 
O. (H3 

£1. 2~: 
I·.IATER 

£1. :~:::: 
f1. :~:2 ::;HAlE 
0.0:3 OIL 
O. 121:;: GA::; 
0.01 I·JATEF.: 

49.9(1 
0.159 #/MI N C 0.153 #/MIN H 1.037 C/H COMB RfiTIO 
78.70 V(lL%FA 79 . 84WT . %Ffi 

47.4 

91.1 

.. 

83.7 

87.4 

1(12.::: 

90.6 
,-,...... c:-
':1 1:'. 0_1 

96.::: 



***'PI'L',:, :r 'Fi'A/6 ;F:Sr/c'E6 T,~,T . 
SHWT I IIC DATE :::0 17::: TO ::;:027::: 

ri A rEF: I RL fHID ELEt'lEtHflL E: RL AtiCE::; 
UNI TS IN OUT 

finl. t~ I T;:;::OGEt·~ ::;CF t'l 
AS H #/MIN 
O::::\'GEt l ::;CFt'l 

t,JrlTEF: 

f':: E F.: 0 G E t ·~ #.··'t'l I t·~ 

o F.:G fit·! I C CfiF.:E:Ot·j ff ..... I'l I ,.j 

TOTAL CR RB ON #/MIN 

ORG. HY DROGEN #/MI N 

OF:G . t·! I "11~:OGEt·~ f.:.· .. ·t'l I ['·1 
SU LFU R # / MI N 

((; tiL. L l'iE 1 GHT H ..... I'II H 

(I . 2 ::: () H ..... tH [ leo. 1 1:::: 
9~.65 VOL ~rA 

6 ::: . ?::: 
2::: .06 
1:::.2::: 

.- , .• -.t:" .:=.. '::' ,_1 

1. 2:::: SHALE 
1 • (12 COI'18 

6.:31 

5 .76 

7.4'3 

0.?1 

(1. ;::(, 

0. 35 

4:::: . :::~'~ 

# ..... t'l I ~j H :? .. 4?? 

6:::. ;"8 
2 :~:. ~~16 

1:::.28 

% REC. 

100.0 
1013.0 
100.0 

10.71 TO H20 
7.54 TO COtC02 
(1. 0:3 GA:; 

(1.15 LID 
1 . 21 t'/RP 
0.00 SHHLE 
6.:34 
(I. '315 ::;HAL E 
4.93 OIL 
(t.95 GAS 
o (11 t,JATEF.: 
~ - ,-
,_I .... b 

(1.90 ::;HALE 
4.15 OIL 
O. 7~~1 GAS 
(1. (11 t,JATEF.: 
7.49 
2. 1::: ~:, HALE 
4.1 5 OI L 
1.14 GA:3 
o . (1 1 t,J R T E R 
0 . :::4 
(1 .05 ::;H ALE 
0.56 OIL 
0.2:::: GW:; 
0. 0 0 t,J ATEF.: 
0 .2 1 
~21. :~;2 

(1.26 !:; HRLE 
(1.0 :::: 0 I L 
(1.03 GR::; 
(1 . (1 1 ~·j !iTEF.: 

4:;:. 69 

C .. ···H COr'jE: RAT I I) 

60.5 

108.4 

100.0 

1(10.0 

117 .9 

10::::. 4 
91. 7 

100.2 



:;:, Tfifn I i Ie DtHE 301 ?::: TO 
I] i=' EF,: ,-:, i' It / G T HI E 0-1 p::;) 2 "1 
OF' EPrIT [IIG FA CTOF: 100.00 

--------,---, 
PAGE 1 OF 2 

- ---------------------------------------------------------------------

OI L Ffi 
OIL FA 

I'~T;·~ 
GPT 

t'l I t·j CO2 !,~ T ;.~ 

CFI P[: OH 
t·j I T F.: 0 C; E t·j 

I'~T ~·~ 
IH;'~ 

2AW SHALE PROPEPTIES 
--------------------
1:~:1I9[1 H21) FA 
:36. 40 

1?~:~] ASH 

2(1. .. 4,-, 

H .... 'DROGEH ~I:. 

O. I::' .-
::;UlFUR ._It, 

IH:·~ 

l'l T ;.~ 
1'IT;': 

,,:. .., I:. .:.... ,_"_' 

.-, '-j .-, 

.: . .::..:. 
£1.96 

RAW SHA LE MOISTURE WT% (UNGROUHD) 
0.98 

----------------------------------------------------------------------

GF: A ..... IT .... ' 
'"" I;:; 
'" ,'1 S 
C A F':E:Ot·j 
tj I TF.:OGEi·j 

DEG API 
::;U::;-1 ::::0 
SUS-210 

IH;·: 
I,IT% 

°RODUCT OIL PROPERTIES 
----------------------
20.::: 1'l iiTER !H;·~ ::, .-, 1 ::;ED I t'iEtH t'll ..... 100G .. .::,. . 
4:::. 0 POUR DEG F ::4. 20 H'/nROGEt·j HT:·: .-, :35 !:;U lFUF.: WT:'~ 

.::.. 

.:' '-' . .-:-... ' 
::::. £1 

:::5. [1 
1 1 . 40 

O. 6:3 

---- ----------------------.------------------------------------------
RUH DOWN OIL PROPERTIES 

G !C'ti '",' I l \' DEG li F'I .20. ::: 
-----------------------

I,IATEF.: 

-------------------- ---------------- --------------------------------

Cf1F:f::OI' j 
t ~ I T'~:OC;E rj 
C0 2 

PRODUCT WATER PROPERTIES 
-------------------- ----

I·JT.:·: -4.50 
1,IT% ;:: . ';:~;:: 
In:·: ':;.15 

H\'DPO GEt·/ 
::;ULFUR 

I,IT\ 10.2::: 
l'lP: ::::.?6 



- - •• ' 0 ., . ., , - ,,';-;- .. ". ,' ,',', '; '01 :: 

~:;TAI?T lrIG DA-IE 3017::: 
PAGE 2 OF 2 

1 

~RODUCT GAS PROPERtI ES (DRY) 
---_.- -------- - --_._---------

H2 \,' OL\ 6. j 6 C2H4 VOU~ O. i-,·-, 
I::''::' t·j ::::+':-iF.: '· ... OL\ 6 :~: • '-.. -, 

C2H6 '·.·'OL~·; (1. 74 . ..:,.:.' 
02 I ... 'OL~·~ O. 02 ,-. .-.. c "lOL~~ O . . -.-, -" -' '-' t .. :J CO ' ... 'OL~·~ ,-, 95 C4' ,-. • ... 'OL:·: O. ;:::0 .::. ,:;. 
CH4 ''.1'1] L ~.~ . -, c·-, C5+ './OL~'~ O . 06 .::.. ._1 .":' 

CO2 "'''OL .;·; 21 60 H'-"'"' I ... 'OL~·~ G. ~~f: . a:::,.:, 

t·jH3 ''.''OL~·: O. rq 
-' .' 

GROSS HEA T BTU/SCF 113. 87 

----------------------_ .. _-------------------------------------------
2ETORTE D SHALE PROPERTIES 

OIL FA 
OIL FA 

------------ - -- -- .. _- -----
wr~·~ a. 00 
GP T ~1. 00 

t'j I tj C02 ~H :'; 15 . . :' c· 
':""1_' A~3H ~H~': ::!(1. 03 

cnRE:Ot·j 
t·j r Tl?OGEt·J 

Wf\ ., c,-, 
H'lDROGEt·j ~,j T ~,; fl. 17 .. . ·.JO 

~.n ;.; ~1 . 22 SULFU F: ~H ~': O. '30 

--------------------------------------------------------------------
TEMPERA TU RES DEG F 
------------------R A l·j ~:; H ;~ L r:: It··, 

l:iIP TIt II'-! 
c;n3 E:D I t·j 
C, I:I~~; TIl I II 
CUOL I t~G . ~·!ATEF.: I t·j 
Ff< OTlU CT OIL OUT 
nt·It::: I EtH A I F.: 

. ,.-, . .:, . .:' 
1 -"~-I 

::":' 
2;15 
~~ ~5 

::6 
1-i '~ 

: .. :. "_1._, 

F.:ET ~:;~-IALE OUT :;;::: 1 
fH F: nIl HJ I ')::: 
GA :;; t'jD HJ 2'35 
G A ~:; F'F:OD OUT 2 '35 
COOL I t·IG (·JATEr? OUT '3 ;2 

OFF G H:::; 154 

---------------------------------------------------------------------
~ATE S AND QUANfITIE3 
-------------- - - ----F: fi (.J ~:; H Ii L_ E 

F: CT ~:;Hf1LE 

fiT F: T C! F' 
fi I F.: t'jID 
fjn;: E:HI 
T(ITfiL Fl I F: 

TPH 
TF'H 

::;CF r'j 
~:;Cf:-t'j 

~:; cn' 
~::; c r- i'l 

.. .-, .' ". 
1 • .. :1.,,:, 

1.05 

71. 1 
16 . (1 

0.0 
::::7. 1 

THROUGHPUT PHF2 541.4 
RET/RAW WT % 78 .8 

~:; C F .""T 31'39.6 
::; C F ..... T 7 1 .:.~ • ::;: 
~:; c: r- ..... TO. (1 

S C F ."" T :;: '3 1 ::: " ::: 

_._--_._-- --- ------------------- - -
~~;F CF: 
C : i~::; TOF' 
G n ~:; t'/I [I 
CFI::; E:T:'j 
rU Tfll_ C.-i ':::; 

r; n '~; ~:; [ ,-j L. 

~::; C F !'1 1 ? . (1 
~:. I:. r:- t·j 2.2 • ~; 
~:;crt I ::' .:;: ~ .. :.' 
~:;CFt I ::'{ 1.4 

U) ::. ~:; t W T I ' ! C L U Ii E Ii 
SCFII 

C U ':' L T.t I:~ wn FT: I., F' t' j 
1::1[: (I I r: F:CL HUI'" 

,-, I L 'i ' I E L li lH ~; F n= (' ':" . 7 
I.' II ',," I EL n '· ... ,)U; FA = ?::. (' 

~:;CF·.""T 

::.c r- .... T 
~::;CF.""T 
':-;1,": F · .. ·T 

765 . 9 
1. (1 11 . ·t 

1 lI"D:;:: . 2 
1c:2: 15.6 

E: r1 ~. 0 F' F: E ::; ::: It' H C; 
BEn f-'D Ttl H 2U .... ·FT 

.-, .-, -;t 
":':"':'. ,. 



**~PILOT PLANT *** 
STARTING DATE 30278 TO 30378 

t'lA rEP I AL mHi ELH1EtHfiL E:ALAt·l(:E:~; 
UNIT S IN OUT 

flnl. I·j I TROGEt·j ::;CFt-1 
ASH #/MIN 
O~YGEN SCFM 

WATER # / MIN 

KEF.:OGEt·j 

ORGANIC CARBON #/ MIN 

TOTAL CARBON #/MIN 

ORG. HYD RO GEN #/MIN 

ORG. NITROGEN #/MIN 
SULFUR #/ MIN 

o ~ FILL (·IE I GHT it./ 1'1 I tl 

6:::.64 
~:::::. 64 
1:::.2: .. 

2. ~]6 

1.55 SHALE 
o . 5 1 C !)to1 E: 

::!.64 

7.21 

9. :35 

~~1 • :;:~ ~5 

0. 44 

74. 17 
2:::.64 
1:::.24 

:;. :36 
1 ,-. ,-.e' 

.::. • t:,.J 

(1.03 
1. 54 
13.21 
1. ~:3 
0.00 
7. 19 
1.137 
4 q.-• o· b 

l. 16 
0. (11 
6. 15 
1. (113 
4. 19 
0.95 
(1. 01 
:::. 3~] 
2.79 
4. 1 '3 
1 . :;: 1 
(1.01 
t1. :::2 
0.06 
0.56 
O. 1'3 
0.00 
0.21 
0.413 
(1. :~:4 

(1. (13 
0.0:;: 
0.01 

52.07 

TO H2O 
TO CO:~,C02 
GFt!::; 

LIQ 
l,,'AP 
SHALE 

SHALE 
QTI 

.loL-

GA:3 
~,jfnER 

::;HALE 
OIL 
GA ::; 
~,JATEF.: 

::;HALE 
OIL 
GA::; 
~,jATEF.: 

SHALE 
OIL 
GA::; 
~'JATEF: 

::;HfiLE 
OIL 
GFt::; 
~'HnEF.: 

~j. 45 7 l~ .····t 'l HI C (1 . 05? It .· .. ·n I N H :::.0:::2 C / H COt'IE: F.:AT I 0 
7i:;.?4 ',,.'OL \F A 77. ?9~H . \FA 

~.~ F.~E c. 

108. t 
100.0 
10(1. (1 

74.9 

83.3 

85.3 

.-,.-, ~ 

0':', t' 

i31.2 

81 .. 4 
91. (; 

97.6 



_ . - --- r- I ,-, I I'~ r- I ,i I I • J '1 .w I r t l 
';'. S ,', I i L . '_ I I I L.... I II I I "_I .... ' - '1- U l ' i I I • 

!::'ffiVf Ilj(; DATE :~a)2? :;: T(I 3037::: 

t'tA rEF.: I f"iL mHi ELH1EtHffL BALFltlCE:3 
Uti I E; I [.j OUT 

fln'l. [.J I TF.:OGEJI :3CFN 
nSH #/ MI N 
(1;:':;'/GEt·! !::CF I'1 

l,J f1 T E F: # ..... t'l I I j 

KEROGEN #/MI N 

ORGANIC CARBON #/ MI N 

TOHIL CffF':8 0t·j tf.····t'l I t·j 

ORG. HYDROGEN #/MI N 

or: G • t j I T F: (I G E I··j fr ."" H I I J 
SULFUR #/HIN 

o . ::: ':: 'oj ~t ."" t'l I I j c: (1. >::17 'j 
76 . /4 VOL\FA 

6:::.64 
2::: . 64 
1::: . 25 

2 . 26 
1. 55 SHAL E 
[1 . 7 1 COt'lE: 

E:.6 4 

7. 2 1 

'3. :3~i 

O. ::::5 
0.44 

c:.~ .-, .-, c:-
,_I.':' 10 ,,:,,_, 

#.··' t'l I [.j H 4. :::67 

% ~~ EC . 

68 .64 100.0 
28. 64 100.0 
18. 24 100.0 
7. 50 TO H20 

113. 72 TO CO :~.: C0 2 
O. (1 3 Gti !:: 
1.44 63.8 
0.21 LIIJ 
1.2:3 VAP 
0.1] (1 SHALE 
? 11 82.3 
1.07 SHALE 
4.96 OIL 
1. 07 GAS 
O. 01 l,JATER 
6. 05 
1. (1 0 SHALE 
4.19 OIL 
0. 85 GAS 
O. (1 1 l'JATEF~ 
8. 2 ~~1 
2. 79 SHALE 
4 . 19 OIL 

O. (1 1 l,JAT ER 
[1 . ::::;: 

0. 06 ::;HAL E 
0. 56 OIL 
(1 .20 GA::: 
0" 0[1 ~,JATEF.: 
0.21 
El.40 
O. ::::4 SHA LE 
(1 . 0:;: (I I L 
(1. 03 GFI:3 
(1. (11 l,JATEF.: 

5 1.26 

C./ H com:: F.:1=iT I 0 

83.9 

r • .., -, .:-,' . ( 

92 . 6 

9 1. 1 

96.1 



.;.:.;;;. !;f-' I LOT r'U:IIH FOf~:CE D TOT . CfiF:E:Cif~ AtH! fH n. H2 BALAtlCES 
:::;TtiPT I W:; DfiTE :::a)~~?:3 TO :;: 0:;: ?::: 

[:rJL A t·~C E ::; 
t'1ATEI? I flL At·m ELEt'lEtITAL E:FILAfjCE::; 

UNITS IN OUT 

finl. HI TF.:OGEt·i 
f"i':;H 
0>:: \' G E t·i 

~'JnTE F: 

::;CFt-1 
tF ..... t'l I tj 

:::;CFt'l 

#/t'l I t·1 

# .,··t' l I t·j 

(I F: Gli t·j Ie ::: AF' 80 t·j # ..... 1·'1 I tj 

TOTAL CARBON #/MIN 

68.64 
~~ :::. 60 
1 :::.25 

1 ..,..-, 
• ( C. 

1. 27 ::;HALE 
(1.45 Cot'1E: 

7.12 

5 . 94 

7 . 71 

6::: . 64 
~::3. t:~~1 . 
1E:. ;24 
4.7:3 TO H20 

1 ::::.49 TO CO:~., C02 
~J. 0:3 Gfj::; 
1. 44 
0.2 1 LIe! 
1.23 '",'AF' 
O. ~} fj SHALE 
6.95 
(1. :::::: SHALE 
4.96 OIL 
1. 11 GAS 
(1. ~) 1 l,lATER 
5.94 
(1.82 :::; HALE 
4.19 OIL 
0 . 92 GA::; 
(1. (11 l'lATEr~: 
7.71 
2. ::::0 :::;HA LE 
4.1 9 OIL 
1 .-, .-, . .::..::. 

% REC. 

1 ~)0. f1 
100.0 
1 (H). (1 

83.6 

97.7 

9'3. '3 

I). 0 1 I'JATEF~ 
o. ?':.~ 106.:3 

ORG. NITROGEN #/MI N 
::;U LFUr::: If ..... t'l I t·j 

Cl ' ri L L ~ .j E I C; H T 

(1 . ::: 1 
O. ::::6 

45.1:::: 

(1. (15 :::;HFILE 
0.56 OIL 
0 .1 7 GA ::; 
0.00 l-lATEF: 
0.19 
0.::::4 
0.2:'::: :::;HALE 
0 . 0:::: OIL 
0.0:::: Gli::; 
o • (11 1,1 f l T E F.: 

44.92 

(1. 4?:; j~ .···· t' l Hi c: (I. 05 0 ~~ .... ·t'1I (i H ';I . ':;26 (:.···· H COt-IE: PAT I 0 
93. 11 VOL%FA 94.::::SWT.%FA 

9(1.4 



• 

• 

• 

• 

~:; r~i:.:T I i~ C; IlliTE :::a)27::: TO ::::0.37 :3 
Or-'EF~fI'!" I t~!"; T I t'IE (HF::;;) 24 
OPE r: t-! -1- i I ~ C; F fI C T 0 F.: 1 (1 (1 • (1 (1 ~.~ 

~AW SHALE PR OPERTI ES 

(I I L Ffl 
OIL FA 

tiHl C02 

CAr.:E:Otl 
t'l I TI?OGE t'l 

l'~T \ 
CPT 

l,Jn: 

l'JT ~': 
ln ~·: 

13.75 
36. (1(1 

i7.00 

20 . 1 '3 
0.55 

H2O FA 

A:3H ln~·~ 61.81 

H 'f' It F: (I G E t~ L'!T~'~ 2.22 
:3 UlF UR In:·: (1.95 

RAW SHALE MOISTURE WT% (UNGRO UN D) 0.7::: 

C; F.: A 1,/ I T \ ' 
11/ I S 
1,/ I ::; 
C Pi F.: E: 0 t· j 
tl I T FOC;Et ~ 

C; PA'·,.' I T\' 

Cfl RBOt·l 
N I TF:OI:;Et·1 
co::: 

~RODU C T OIL PROPERTIES 

DEG fiF'I 20.9 l,JfHE R l'l T:'~ 4.5 
S'-'::;- 1 :;:0 33.0 ::;EII I ;'l EtH t'il ..... 1 (1 ~)C 4 q .. ' 
SU::;-210 ;17 -, POUF: DEG F :::5. (1 ,I • ,. 

wr ~·: ::4 . 4'3 H 'r' II F.: (I G E N t 'lT ~'~ 1 1 .-,",,:, .. .: ... 
t'lT~': 1.6':'1 ::;Ul FUF.: In:·: ~).t.4 

~UN DOWN OIL PROPERTIES 

DEG riF'I 20. '3 4.5 

:'F.:ODUCT HATEe pr':OF'EF.: TI E':; 

t,JT:'~ 4-.50 H\'DF.:O C, Etl 
WT% 2.'38 SULFUR 
tH\ 3.15 . 

l'IT~': 10.2::: 
t'lT~': ::::.;::'6 

PAGE 1 OF 2 



STARTING DATE 30278 TO :~:O :3 7::: 
PAGE 2 OF 2 

~RODUC T GAS ~ROPERTIES (D RY) 
----------------------------

H'-' 1./ OL ~ .. : C' '~::: C- ,_I • 

t'~2+AF~ ',/OL~"; 62. 17 
02 tll·fOL ~·~ O. 02 
CO "," OL~': .:' ~! [1 ,_t • 

CH4 't,"O L~'~ 
.-, ·-c .::... b ._' 

CO2 ' ... 'OL~·~ 
.-,.-, '-I e::" 
c..::.. .:., __ t 

C2H 4 ''.''OL~·~ 1~1 • '34 
1~ . 2H6 "/CtL~'~ O. 69 
C"-' • 

,-. "lOL~'~ (1 . 69 -" -' .:0 

C4' ,-. "lOL ~'~ O. 20 '-' 
C5+ '-/ OL ~.: (1. 1)6 

H'-"-' "/OL/~ o. 2::: . .::.:, 
t·1H3 \"OL~'~ O. ~q _, J 

GROSS HEAT 3 TU /SCF 117. 56 

--------------------------------------------------------------------
RETORTED SHALE PROPERTIES 
-------------------- -----

(I I L Ff l 
OIL Ffl 

t'i I t·j C02 

CARE:Ot·~ 
t·j I TROGEt·1 

~H ~; '21 • 0 0 
C;PT ;).0(1 

t,IT ;': 1 ':! • 14 

~H ~'; 
.., ..,.-, 
( . f Co 

~'l T ~.; >~i. 24 

fj:3H ~H;': 79. ::: ::: 

H "I' D F.: (I G E t·j ~'J T;': (1. 18 
SULFUF~ ~'IT :': I). 9:3 

---------------------------------------------------------------------
TEM PER ATUR ES DEG F 
------------------

F: FI ~' I :::; H ;-, LEI t·j 
flI F.: TIl Hj 
c,n:::; BTl I H 
GA:::; TIl I t·1 
CO (I LIN G ~'l ATE R I I j 
i-' F: (lDUCT (I I 1_ OUT 
mil::! EtH A I~: 

';:6 
1'::1-0" 
~~ :: :::: 
2 :::;: 

-;a a:;-.. ._1 

1 :~[1 
36 

F.:ET ::;HALE OUT ::::6'3 
flIP t'lD III l ct 7 -' , 
Gli::; t'1D IH 2 ::::;: 
Gn ::; F'POD OUT 2 ::::~: 

COOL t ~jG ~'lATE F.: OUT Ct':' '-"_, 

OFF GA::; 166 

---------------------------------------------------------------------

--------------------
F:: iil l ::; lli~' LE 
F: E r :; 1-·1 fl L_ E 

fl I F: Tew 
;"1 1 F: t'll [I 
f l I f.' E: T I'i 
-I uTti L fl I P 

TF'H 
TF'H 

::; cnl 
::::C Ft'l 
::;CHI 
::;CFi'i 

1.0B 

70. '3 
15.'3 
0.0 

:::6.9 

TH ROUG HPUT PHF2 56 4 .5 
RET / PAW WT% 77 . 9 

::; C F ."" T :::: >3 f. 1 . ':' 
!::CF,/ T 6::::::.4 
::;CF .··· T (1 . (1 

::;CF./T ::::750. :::: 

. . _ . . _ ... __ . _ ... __ ._N ___ . _ .. _ .... _. _ . ___ N . .. ·-- --------

t ·o I ::::TUF:E 
:~;I ' CI? 
(fl::; 10F' 
I',!"";; 1'1.L D 
1,1 1':; PHI 
TOT fH_ 1-; ~I':; 

I.; n ::'; ::; C· t 1\ 

::; CFi'1 1 ~ '.4 
::;(:FI'1 22. '~ 
::;CFII ~>t O. i 
::; eFt I ~: :::: (1 • ,~. 

LCI::;:::; t· jClT I ·· ICLU DC:D 

C I~IU I _ I Ij i: ~'1 1 1TEI? I.~F'I'I 
f !i lt:: flJ P f.:l:: L HUtl ~.; 

:2 0. (. 
'9~~. 0 

UT I_ ''!'l,?LII ~' !T ~': rf1 ::- i ·i' .7 
"":\T"'--~--- 1.1 J 1_ "1' J [[_I) I,/ Clt.:'·; H',~: ?:~.? 

::' I~: F.··· r ":) ::: (: . C: 
::: (: r .... T 1 (I .-: .S::: . 6 
::;CF ..... T 1 2 1ui. '~ 

E: I:' ;:: (I F' P c: ::; ':.; It j f II:; 
BED F' D Itj H20'FT 

.: .,-) -:-' 

..:- '_' . I 

1.0 

• 



• 

:;! 1 :~:? ::: TO ~: 147::: 

t'tA £f;' I AL mm Ei_EtlE tHfiL c:ALFltlCE::; 
F::FiL fltlCE::; Utll T::; 11·1 OUT 

I nt'1. tlI TI~:OC;El l ::;CFt-l 
A :~; f I # ..... t·1 It 1 
O::::',·'GLI·! ::;CFt'l 

~l fiTE i: # ..... t,1 I H 

f< r:: F.: 0 G E: t·j *~ ./ t'l I t·j 

ORGAHIC CARBON #/ MIH 

TO·CAL CAF.:E:Ot·1 fr ..... t,1 I tl 

ORG. HYDROG EN #/ MI N 

O::: G. 11 I TF.:O GEH *f./ t'] 1 tj 
:~; UlFI_: F: # ..... 1,1 I tl 

(J' fiLL I ... IE: I CHT 

78 . 45 
2:; . 65 
20. :::5 

.:. 't:'",,? 
-:... • ,_II 

1. :::: 1 :3H ,-'LE 
1. 26 Cot18 

::: . 11 

7. 11 

o. :26 
0. 4::: 

B~3 • 12 
25.65 
20. :35 
1:3. :31 
7.51 
O. (1:3 
1. :3'3 
(1 .-, 'J 

• .::. 'J 

1- 15 
0.0(1 
7. 1 1 
1.26 
4.63 
1 .21 
0.02 
6. (17 
1.21 
:,::. '36 
(1.8'j 

0.01 ., .90 ( 

.-, 
c. 45 
3 . '315 
1 4 0:' • 'J 

(i . 01 
~3 II :::7 
O. 05 
0.52 
~L :30 
(1. 00 
(1.2 :;: 
O. ::::4 
o. 2::': 
(1.0 :::: 
O. 0:::: 
O. 01 

47 ·:t C: I ... ' ,_I 

TO H2O 
TO CO:~.:C 02 
GflS 

LI 0 
VAF' 
SHALE 

SHALE 
OIL 
GA::; 
~'lATE 'F: 

SHALE 
OIL 
CA::; 
~'l ATEF.: 

:::;HliLE 
OIL 
Gli:::; 
~'l AT EF.: 

SHA LE 
OIL 
GFI::; 
l,!!iTEF.: 

:3HfiLE 
OIL 
Gf:r:; 
~'Ili T E F: 

(I • 2 ::: '? ~~ ..... t'l I t j C ~J . 1 4 1 j.!: ..... t'j I t 1 II 2 • 13 4 0 C ..... f I C I) t'l E: F:: I=j T I I) 
'1" 9. :::c: 1,/OL \Fli ::: 1. Of-Wi. :·;Fli 

/: PEe. 

102. 1 
HHJ.0 
1(H3.(1 

53.9 

87.7 

85.4 

8:3.4 

102.5 

::: t. .. .~ 

" :::2 . 2 

q7 
. ' I • 1 



;,. :': ;';' F' I L i:i T . F-L. 'I:Yti r 
STARTING DnTE 31378 TO 31 478 

t'lATEr;:: I nL AtH! ELEt'lEtHAL BALAtKE::; 
E: f ILFlI1CE::-; UNITS IN OUT 

nHl. til j'f;:: OGUl ::;CF t' l 
n SH U/ MIN 
O:'-::\'C; Et I ::;CFt'l 

1,l liTE F:: t1.···· t'l I t·j 

#./ t'l I H 

Of;:: GAt·ll C CAF.:E:O tl # ./ t'l I tl 

TOTAL CARBON #/MIN 

or:G. H'·I'DF.:OGEI···I ~f ..... t'l I t··1 

OPG. tlITF::OCEtl ~~ ..... t'lll·l 
:::;ULFu r;: #.· .. ·t'l I t·j 

7:::.45 
25.6 5 
~::O .. ::::5 

2.,6 :3 
1. :-;: 1 ::;HA LE 
1. 32 COt'I E: 

:::. 11 

7. 11 

[1. ::::~ 

0. 42 

49 . :::6 

78.45 
.-. C' .- c: 
t:.. ._1. c,._, 
20.:::5 
1:;:.94 
6. ::::3 
0.03 
1 • :~:6 
~). 2:3 
1 · F' ... ' 
(1. ~:::10 

7.08 
1. 26 
4.63 
1 · 18 
fj. f12 
6J14 
1. 21 
~:. 136 
~) . :::6 
(1.01 
7. 87 
2.45 
~:. 1;'6 
1 .45 
~:::1 • 01 
.:::1 • :::7 
O. 05 
O. ",r, 

._1':: 

O. 31 
0 . 00 
~:::1 • 2:~: 

0.34 
O. 2::: 
O. 03 
O. fr3 
0. 01 

47 I • 71 

TO H2O 
TO CO::.:C02 
GA ::; 

LIt::! 
\lAP 
SHfiLE 

SHALE 
OIL 
GF"r:: 
HATER 

SHALE 
OIL 
GA::; 
~'lATEF.: 

:3HI~LE 
OIL 
GA::; 
l,IATEF: 

SHtiLE 
OIL 
GA::; 
~'JAT E F.: 

:::HALE 
OIL 
GA::; 
l'l F"iTEF.: 

(1. 266 4~ .... ·t'l Hi C (1, 147 tJ: ..... t'l Hl fI 1. ::::O:i C ..... H COt'lE: PIH I (I 
79,82 V(lL\~A 81.06WT.\FA 

;~ REC:. 

100.0 
10~3. 0 
100.0 

51.8 

87.3 

84.9 

88. 1 

102. 13 

::: 6 .. r , .:) 
,-, .-, 
':J'::' • 1 

'3 6 . 7 



31378 TO 31 4 78 

HI-t :-EF.: I tiL AtHi [LE t'lEtH AL BALAtJCE::; 
[:fILnt ICE::; Utl IT::; ttl OUT 

Ftnl. t·l I TF::OGDl 
Fr:;/-f 
O::::\'Gl: t'l 

1,1FITEF.: 

f:::EROGEtl 

::;C Ft'l 
IF./ t'l T ! .. j 

::;CFt'l 

#/t'l I t·J 

# ..... t'l I t·J 

ORGANIC CARBON ~/MIN 

TOTFIL CI:IP80tJ #./ t'l I t·1 

O[':G. H'·I'D F.:OC;E t·l j·t ./ t'l I /'1 

OkG. t·l I TF.:ClGEtl # ·····t'l I 11 
:::; UL FUr::: #.··· t1 I t·1 

O' liU_ I,IF I C; I-IT :fF····· t'l I t··1 

7::: . 45 
21 • 4 :~: 
20. :::~ 

2.06 
1.0 '?- SHFtL E 
(1 .97 COt'l8 

7.46 

0.71 

o. :22 
(1. :::::'5 

?-::' 
I '.J .. 45 
2 1 . 4:3 
2(1 . 85 
1 (1. 25 
Hl. 58 

O. (13 
1 .:36 
0.23 
1- 13 
(1 . (H~1 

6 . 93 
1 .05 
4.6:3 
1 .24 
O. ~j2 
5. '33 
1 . (11 
3. '36 
0.96 
O. 01 
7.4 1;: 
2. (14 
.:' 
.J • '36 
1 . 45 
O. 0 1 
(1.83 
0.04 
O. c·-, ,_Ie. 

[1.27 
O. (10 
O. 22 
O. ::::0 
(I • .:,.:' .:.. ,_I 

(1. 0:::: 
o. 0:::: 
li . 01 

·1 .:' 
~.:- . 50 

TO H2O 
TO CO:~: C02 
GAS 

LIG! 
VAP 
SHflLE 

SHALE 
OIL 
GfiS 
I'HirER 

::;H ALE 
OIL 
Gli ::; 
l'lA TER . 

SHALE 
OI L 
G~i::; 

l,jF1TER 

::;HAL.E 
OIL. 
G fi::; 
l,HHEF.: 

::;HALE 
OIL 
GA::; 
I,I ::ITEF.: 

Ci. ::::::: ~ j~.····t' l I 11 C O. 1 1;1::: ~~.··· t'l I 11 H ::::.55::: C/ H COt'lE: Rli T I 0 
gS.53 VOL~Fn 97.02WT.%FA 

/~ REe. 

HW. (1 
100 . ::1 
1 ~~H). ~) 

66. (1 

1 ')2.3 

99. 'j 

100 .0 

1 16.6 

9::: • 1 
,-,= .-. 
-:.. --' . .::. 

100 . 0 



DATA !:;Ut'1t'lAr::"" 

!:nnr.n I t!G IlliT E :::: 1 :37'::: TIJ .::: 147::: PAGE 1 OF 2 

Or-'EF.:Fn I ti C; T I t'IE 0: HF:::::;::O 24 
OPEPn r I tl G FACTOP 100. 00 :.~ ----- --_._----------- --------------------------------------------------

~AW SHALE PROPERTIES 
--------------------

OI L FA lH:'; 1:::: • ::: 1 H2O FA ~'lT :.; .:' '-. 15 

OI L Hi GPT 36. ~~0 

t'l I t·1 CO2 wr:·; 16.2() A::;H wr:·; 62. (14 

C A f<: E: 01·1 
11 I TF.:OGEt·l 

l,lT ~,~ 21. 61 H'/DPOGEI·l 
~lT:'; 0.64 !:;ULFUF.: 

l'JT~"~ 2.2'3 
l.JT:~ 1. (11 

RF'll,j !::;11AL E t'll) I !::;TUF.:E ~'l T:·; (Ut·lGF:OUt·1D) 1. (H) 

-----------------------------_._--------------------------------------
PRODUC T OIL PROPERTIES 
----------------------

c;r:A',,.. I T'-!' 
\,1 I ::: 

C A F.: E: 01"1 
t1 I TF:OGEt-1 

DEG fW I 20.::: HATEF.: ~H:'~ 5.4 
SU!:;-l ::::~) 9:3. 1 !:; E II T t'l E t·1 T t-1L .····100G 0.2 
::;~J::;-211) 

.... -, !:! POUF.: DEG F :::5. (1 '1":' • 
Hr,: :::5.59 H'I'DF.:OGEH l,lT:'; 1 1. 16 
~' .IT:·: .:. 1'-' !::;ULFUr::: ~H:': 0.59 .:.. . .::. 

---------------------------------------- ----------------------------
RUH DOWN OIL PROPERT IES 
-----------------------

c r::: A',,.. I T\' DEG AF-' I 20. ::: ~'lATER 

--------------------------------------------------------------------

en F:: E: 0 t·j 
I·j I Tf<:OGE I·l 
C02 

~RODUCT WATE R PROPER TIES 
------------------------

~,jT\ :1-. ~:: 1 H'/DF:OGEI1 
WT % 2.96 SULFUR 
~,j T :; .5 • ~~10 

wr:·; 1 (1.:::: 1 
l,l T:'; 4 . 35 



F'FIGE 2 OF 2 

------------- ---------------
W' ',/OL~'~ I::' ';'0 C2H4 "lOL~': (1 . .-t·-, 

.:::. ,_I .. 
(j.:: 

t'12+fIF:: ',/ OL~: 62. :;(1 C2H6 " ,,' OL~~ O. 7:3 

0 2 ',/OL:'; O. (12 C :~: ~ S ' ... 'OL~·~ (1. 64 
CO ''I'(lL~'~ 

,,") ';. :~: C4~ 
,-. " ,"OL~~ O. 19 

L... 
:;0 

CH4 1,/ OL ~.~ .:. .:1-6 C5+ ·'.··OL~·~ (1. 49 
0:... 

CO2 I",IOI_~'; 21 90 H'-"-' li"tOL~'~ 0. '-1'-' . ':" '-' ,;;,':' 

t·iH:3 ","OL~'~ 1 . 14 

G F.: (I ':: ~:: HEIH '=:T \j ..... ~::C F 136. ::: 1 

- - - -- _.- - - - - - _ .. - - - - - - -- - _ .. - -- - _ ... - - - - - - - - -- _. ----- _ .. -- - - -- - - ----- --------

~ETORTED SHALE PROPERTIES 
-------------------------

OIL Ffi ~'l T :.: ~1 • (10 
OIL FA GPT 0.04 

n I t·j CO2 ~H :': 1+.::::4 f'i ::: H l,IT;'; B 1 • ~j2 

l'IT ~'; 
.., -, .-. H\'DPOGEt·l lH ~': O . 15 .. • I .;. 

lH :'; ~1. 
.-,,-, ~::ULF UF: ~'l T :.: £1. :37 .::..:: 

cnpE:Ot·1 

t·j I T F: 0 '...J E t·1 

----------------------------------------_._--------------------------
TEMPERA TU RES D~G F 
- - -- .. -- - - - - _.- ----- - .-

;.~: m,l ~:: H:=i U:: H1 
I-I I F: T Ii I t·1 
Gf:i~:: E:D I t·1 
Uf:: TIl 1 [,1 
COOL It·1\::; WiTEF: I t1 
PG:ODUCT 0 I LOUT 
i'1 t'1 E: I E t·1 T n I F: 

-"~-I :. .. ; . 

1 '~I'j 
;.~ :.~ :~: 

~~ 33 
7'1 

1 ~i. Ci , -' 
.: ,.:' .1,_' 

F:E'T ~::HALE OUT 41 1 
A I F: t'lD If] , , 19 ';' 
GA::: nn H i 2'3:;: 
Gli.:: F'PClD OUT 29::: 
COOL.IHG I'~ATEF.: OUT -:01::' a' ,_I 

OFF GA::: 14? 

- ----- -- -----_._----------- -- - ----------------------------------------
;: i=i T E ::: fi t 1 ]"1 Ct U n t·1 TIT I E ~:: 
- -------- -----------

Fml :::,fli1L..E 
PET ::::HfI L_E 

fl I F.: TOl-' 
HI k 1'1 I II 
AIF.: E:Tt1 
TOTnL fi I F.: 

TF'H 
TPH 

::::(:1'=1'1 
:::CFI·j 
:::cnl 
:::CHI 

1. 24 
0.95 

r,.: . . :. 
,_, I I" ,_I 

0.0 
'39. :~: 

THROUGHPUT PH F2 503.7 
F-: E T ..... F: ti l'l lr\" ~.~ ? 6 . 6 

~:::CF / T ::::':)51 .5 
~:;C F."" T 1 :::~3~~ . ::: 
:::CF .... ·T (1.0 
:::C F ..... T 4:::03. ::: 

------ -_.--------------------- -- -
t i 0 I ::: T U F: t: I,,.. CII_ ;.~ 

::: ,-, I~ F: 
G fl :~: T CI F' 
C.ff::: tlI Ii 
Glf:: BTI 'l 

1 ~5. ':! ::::O 
O. '::I?? 

~::IJt'l 
:::CF' t'l 
::::CF t l 

1 r';. 3 
'- c:. ,_1._, • __ I 

-I I) T 1': l. I':; f i ':: ::: C F I· i ::: ~5::'~ • ':! 
G H :::: ::: E fll L 0 ::: ::: t I O'C I .. j c: L. U i:: [It 

Col 1:::: Fen!IUCT :::CI: t'l 152. :::~ 

c: '~I Ct I. _ I 11 G l'l ri T E I~.: G \., ['1 
ntll::: I-! 1 F: r:E L II Ul l ;.; 

21 . '3 

'n ["I. '[l m >: I-" H ::..: ::::1 . (1 

'I' I t:L tl 1,/ 01_:'; F:-j'~ ?;:: . :::: 

:::C F ..... T 
'~:CF""' I 

:::CF .... T 
:::C i·."" T 

::::CF ... ·T 

[: fi r;' (I F' r:: E :~: ::: 1 t j f II::' 
[: E 1:1 F' Ii L I H ~' CI. .. F T 

:::90.~; . 4 

-::-':17 -.1 - , 

I ,_I I I • .: . . 

'-.' . '~ . I ~' ..:..' ',,' • ,_I 

CI • ::=.: 



:~: 147::: TO 3157::: 

Wi rEF.: I nL At-H1 ELt:t'iEtHHL E:ALAIKE::; 
E: H L f: t·1 C [::; UNITS IN OUT 

fi Hl. t·j I If,: OGEtj 
fl:::;H 
O::<'lG Et·j 

fTF.:OGEt1 

SCFt-l 
#/ t'l I t·l 

::;CFt'l 

# / t'l I t·l 

ORGANIC CARBON #/ MIN 

TOTAL CARBON #/ MIN 

o r;: I::; • H'lD F:O GEt·j ~ ~./ t'i I t·j 

OF:G, tl I 1 F.:(lGE t·j H.·," [01 I tl 
:::;U LFU f.;: iF ./ I'IIt l 

(I' f"11..1_ ~,jE I GHT # ..... tl I 11 

79.40 
25. :::.~ 
21. 11 

1 . . ::: :~: 

1. ::::2 
0.52 

7. 1:3 

9.04 

O. :::7' 

0. 27 
0. 4 1 

49 . 9:;:: 

::;HALE 
COt'lB 

E:-;'. ~]2 
25. :::'3 
21. 11 
5~43 

15.6E: 
O. (H) 

0.72 
(1. ~~19 
0.63 
O. (H) 

6. '36 
1.(16 
4.66 
1. 24 
(1.01 
6.02 
1. 02 
3. '3'3 
1.01 
~J. (10 
7.::::3 
2.25 
.:' q.~ 
__ '. .' A' 

1. 64 
0.00 
O. 75 
(1.04 
0. 5:::: 
o. 1::: 
0.(10 
0.20 
[1. :35 
O. .-,-, 

'::'1' 

[1.0 ::: 
0.05 
0.00 

4Q ,_I • 71 

TO H2O 
TO CO:~<C02 
GA::: 

LIP 
VAP 
SHALE 

!:;HALE 
OIL 
GAS 
l,JATER 

SHALE 
OIL 
(;A::; 
l,JfiTER 

::;HALE 
011 _ 
GFI::; 
~,jATEF: 

::;HALE 
OIL 
Gfi ::; 
I,HHER 

::;HALE 
OIL 
GFI::; 
l,lATE f? 

0.559 #/MI N C 0.057 #/MIN H 9.752 C/H COM B RATIO 
78.44 VO L%FA 79 . 61WT . %FA 

% REe. 

112. 1 
100.0 
100.0 

39.2 

84.6 

83.9 

:::7.2 

87. 1 

72.5 
:::6. [1 

97.6 



;.: ,~ ;.:T' J un r'Lm IT f Ur:TL LI H I PI. t1 ::: t:HUltlLt. *.,,:~ 

::: THr:::THIC DATE :;:147:::: TO ::::157::: 

t'lfi TEF.: I fiL AtHI ELE HEtHAL 8ALAHCE S 
UNITS IN OUT 

fln' l , t·l I TF.:OCEtl :::CFt'l 
fr:: H tt ..... t'1I t1 
OXYGEN SCF M 

~ lt I TEF: # .·· .. t,l I t·1 

f·:: Ef?OGE tl # ..... t'l I tl 

TOTAL.. Cfl P8 0t·1 ~f .. ···t'l I t·j 

Ok f":;. t·! I TPUGEI ··I f; ..... n I tl 
:::: ULFUP H .. · .. t,1 I I·j 

c~ 5. :::9 
2 1. 11 

~:~ .. . 2 4 
1. :;:2 :::: HA LE 
(1 .92 COt'1E: 

,-, .-,,-, 
':' . .::,.;. 

7 . 1::: 

'3 . 04 

o. :::7 

0.2'? 
0.41 

79.40 
25. :::9 
21. 11 

9.69 TO H20 
11.42 TO CO~: C02 

(1 • (J (1 G t"1::::: 
0.65 
0.09 LIe! 
(1.56 '.,,'AF' 
(1. (10 :::HALE 
6.81 
1. (16 SHALE 
4.66 OIL 
1.09 GA::: 
(1.01 ~'lATEF: 
C" IJC' 
.J.I.,J.J 

1.02 ::::HALE 
~: . 9'3 0 I L 
(1. :::;:4 GW::: 
(1 • ~::Kl ~'Hn E F.: 

2.25 ::::HALE 
::::.'3'3 OIL 
1.46 GA:::: 
(1. 00 ~'lAT EP 
0. 79 
(1.04 :::: HFi LE 
(1.5 :3 OIL 
0 .2 1 GW:: 
(1 • 0 (1 ~'l ATE F.: 
0 . 1'3 
O. :;: 4 
(1. 27 ::::H ALE 
(1.0 :::: OIL 
0.0 4 GA :::: 
(1 . 00 ~'111TEP 

4 7 ':'7 I • ,_I I 

I). 41(~ jt"ll I ti I:: (I • .I 0:2 li .. ···,'l H l H 4.066 C:"-" H COt'1E: F: ti T I 0 
78.44 VUL%F ~ 79 .61WT.%FA 

~.~ REC. 

10~). (1 

100.0 
100. (1 

21). 1 

81.4 

:::5.2 

'30.7 

71.5 
B4 .? 

'34. '3 



,: i:.,...F'ILOT PLftl·n FOI?CED TOT . CAF::E:Otl mm fiHI. t·!.:: BALAHCE:':; *** 
:~; Tnr.::T ItlG DATE :::: 147::: HI ::;: 157;:: 

t'1ATE F:: I AL RtlD (LEi·IEtHAL BAL.m-lCE:::; 
UNITS IN OUT 

fITt'l. t·l I TF:O(;EtJ 
fi ~::; I-I 
(I ::.:: \' ,; E H 

kl::f?OGEt l 

::;CFt'l 
# / t'IIt·j 
scnl 

#./ t'1 I t·l 

#/t'lIN 

O!?GAt l I C CAF.:BOt·l *~ ..... t'1 I t·l 

TOTAL CARBON tt/MIH 

Ci r': I.; • f I 'y' II F: 0(; E 1"·1 #."" 1'1 I t 1 

CI r::: i; . t·j I ,. F: CII~ E I' ~ # ..... t'1 I t··1 
::::, ULFUF: # .···· H I t·J 

(I' riLL l,l E 11:; HT 4F ./ t·1 I [.j 

7':'l.40 
2(1. ::::(1 
21. 11 

1~54 
1.06 :::;HALE 
() • 4::: COt'1E: 

6.61 

c:: 7'""';1 
.J. , " 

7 . :~~6 

0.70 

41 .6:;: 

7'31.40 
20. 8~3 
21 • 11 
5.02 TO Hi:O 

16.0:3 TO CO:}.:C 02 
(1. (11) GAS 
0.65 
O. f,.3 LIC! 
(1.56 VAP 
(1. ~)O SHALE 
6.68 
0. :::5 ::;HALE 
4.66 OIL 
1. 16 GA:; 
[1. (11 l,.IATER 
5.77 
O. ::::2 ::;HALE 
::;:. '3'3 0 I L 
(1.96 GA::; 
(1.00 l,lATEF: 
. ., .-.. -
," • ~t. 
1. :::0 ::;HliLE 
::::.'3'3 OIL 
1.46 Gti::; 
(1.00 l'l liTEF: 
(1. 7:~: 

0.0:::: :::;HALE 
O. 5:~: OIL 
0.17 GA:::; 
(1.00 l'l f IT Er.:: 
O.lG 
[1.29 
(1. :22 :::;HF1LE 
(1.03 OIL 
(1.04 eli::;; 
0 . 00 l,lA TER 

41 . 1 :::: 

u. 56 :; ~~ .. · .. t'iI 1·1 C (1. 0:,::;: ~~ .... ·t1 H l H 10.665 C/H COi'lE: F:fiT I 0 
'37 . 6 :::: ',,10 L \Fl:j ':'l';:'. o:::wr . ~': F!i 

% REC. 

100.0 
100.0 
100.0 

42.3 

101.~) 

EH).O 

100.0 

104.7 

82.4 
:::9.1 



L 

DATA ::;Ut'lt'lAP'·.' 

::::TARTJ til; DATE ::::14'?:~: TO 3 157::: 
(I F·' E P r-i r It I G T Hl E .:: II F: ::;; ::. ;:: 4 

PAGE 1 OF 2 

OPEr::nT 1 t·le:; FnCTOF.: 1. 00. 00 :.~ 

_._-------------------------------------------- -----------------------

I) I L Ffl 
OIL Ffl 

t'1I IJ C02 

C I~i F.: E: 0 I·j 
t·j I TF;OGEtJ 

~'.IT\ 
CPT 

~H~: 

~,~r: 
~,~ T ~.~ 

~AW SHALE PROPERTIES 

1.:1 ' . 01 H2O FA 
-".- 70 :'1'=, . 

16. :~~ 6 A::;H 

21 .61 H .... 'DF.:OGE t·J 
O. .-1::' 

to '_' ::;;Ul FU F.: 
~H:': 
~,~ T :.~ 

2.14 

2.3 1 
(1. '317 

1.00 

---------------------------------------------------------------------

1,/ I S 
1",1 I ::; 
C FI F: E: I) t·J 
HI TF:OGE t·j 

DEG API 
::; U ::; - 1 :~: 0 
::;U::;-21 (1 

~,jT\ 

~H ;: 

PROD UCT OIL PROPER TIES 

20 . . :' ~'~ATEi;: ~,jr: '-' 
:'7 
.' f .. '3 ::;ED I t'lEtH t'll.." 100G 
4'=' - ' . (1 PO UF: DEG F 
::5 .. C"_M .~ H' .... D:.::OGEtJ WT:·: .J"'; 

2. 07 ::;ULF UF: ~,jT\ 

.-, 2 .::. .. 
O. .:. 

'- ' ,-.e:-,:, ,_1 .. (1 

1 1 :~:5 

O. 59 

--------------- ----- -- ----- - -------------- - ------------------------ -

~UN DOWN OIL PROPERTIES 

C F: n ',,.. J l 'c' I.lE(~ fi F' l 20. :::: 2.2 

----- --------_.- ._-- - ------- -- -- -- -------------- - -------- ---- ----------

Cf'lRI:.:O r·j 
IJ I T F: U C; E t j 
CO:::~ 

PR ODUCT WATER PROPERTIES 

~,jT\ 4.21 
WI" ~.~ 2 • '31 t; 
~ '.IT ;·: ::;.00 

H .... ' Ii F' :~I !::; t.:: N 
:::;UlFUk 

~,j T ~,: 1 0 • :::: 1 
~,j T\ 4.35 



TO :~: 1 ~::; 7 ::: PAGE 2 OF 2 

~RODUC T GA S PROPERTIES (DR Y) 
---- ------------------------

H2 '·/0 L ~.~ t:.- 16 ._1. 
t·l ~:: 1·m': "/ OL\ .- . '-, .-, t· 1 . ,_1 ,_, 

02 f·/OL~·~ o. O~:l 
CO \·'OL \ :;: . 17 
CH4 1·/01_\ 2. 07 
CO2 I· ... OL;·~ ·-.t.:: c:: .-

'::' ,-' . ._'1:0 

C2H4 ',/OL ~.~ o. i;5 
C2H6 VOL~'= [1 . C" .-, ... ": ' 
c--' • .-, t'."OL~·~ O. 45 " -' '-' 
C4' .:- '·/(l L ~·~ O. 03 '-' 
C5+ 'v'OL~'~ O. 1 c:,-

'-' H'-" -' I·."OL~'~ O. ':'0 ~ ._I 
'-' I _I 

t'{ H3 "/OL~'; O. 47 

GF.:O ::;::; HE/iT ':: TU / :3CF 94.'29 

- ._------------------------------------------------------------------
~ E TORTED SHALE PPOPERTIES 
-------------------------

(I I L Fli 
OI L FA 

t·I It·l C02 

CAr.::E:Ot·l 
t·! I TPO GEt'l 

~H ;,= ;::1. O ~) 

GPT ~1. fH) 

~.J r :·: 1 ,1 -, . ::::0 

~.J T :.= -;0 1':' .. . '-' 
~,jT:'= ~1 . .:. ': ' 

'- '-' 

A::;H ~.JT :,= ,-, ,-, 
':1':::' • 2[1 

H ''1'' II F.: 0 G E t·l ~.JT ;.= O. 1 .:' 
~. 

::;ULFU F.: [·j T:·= fl. :::6 

--------------------------------------------------------------------
TEMPERATURE S DEG F 

f..:Hf·j :::;HFll_E I t·{ 
F'I I F: T 11 I t·{ 
Cfi::; BD I H 
I..,H :~; TIl It·' 
COOL I tjG f·jfiTEr~: I t·j 
f 'P ODU CT I) I LOUT 
n t'1 E: I E t·j T F'i I F.: 

:::0 
1 .~ 1 
.;. :: 1 
'"- ~ .... 
2 ;1 1 

53 
1 ~: ? 

::::0 

F.:ET :::;lHiLE OUT 40 1 
A rr.:: t·m Hl 19 1 
GA ::; t'1D Hj 2'31 
Gti ::; F' F.: I) Ii OUT ~:'~q 
COOL I tlG ~'IA T E F.: OUT ,- -, 

t , ..-

OFF G f/::; 14:::: 

------ ---------- - - - ---- ----------------------- ------------ - ----------

RATES AND QU ANTITIES 

k ,· II ·j :::;HFILE 
P[T ::;HAL.E 

tiT F: TOP 
t-: I F: t,! I Ii 
H IF: E:Tt'1 
-1·O Tnl._ fll r.:: 

TF'H 
TF' H 

::;c: n! 
::;CFt1 
:::;CFt'l 
:::;Cf~ t' l 

1.25 
0.95 

61.7 
-:11:, .: . ,_1 '_, u '_I 

0.0 

HIF.:O UGHPUT F'HF2 50'? 4 
RET / RAW WT\ 75 . 3 

:::;CF ..... T ~:: '~15 3 . 2 
~:; C F ..... T 1 ::: 5:3 • 5 
::;CF ..... T (1.0 
::; c: F.··· T 4 ::: (1 6 • ::: 

-------------- - - - - -- ------------
I ; I- I I :=; T U F: [ ' .... 0 t_ ~.; :::: . :~::::; C1 
:~.: :' GF: 1.02/' 
'-·.~-I::; TOF' :~;CF t'l 16 . 4 
en::; t"1 I It ::;Cf-n 5:~ . ::: 
I.; f j::;:; E: T 1·1 ::; C Fi'1 1 ::: 4 • 'j 
1uTAL GA S seFM 257.1 

1_; A::; ·:;t::~II_ Ln ::;::; t·WT I ··jCU.lDEII 
I. n ::; F' r.: (I n I leT :=:; c: f-- t i l 5 ::: . 4 

I . U CI '- I ti c." ( 1 i~iT [" ,.: C. F'11 
~M8 AIR PE L HUM \ 

21 •. ) 
77 . 0 

;:; C F ..... T 7 ::: :::: . 6 
:::; c: F ..... T 2 6 6 'j . c' 
::; C F ... · - ::: ::: 4~: . 7 
::; C F .... -lIZ: ~~ '~I 7 • 0 

E: Ii I? u F' : <: E: :::; ::; I II I-l ;:; i :~: . '~ 

E:ED Pl:I I t j 11 20 ..... f: T !~I . ':'1 

• 

• 

• 

• 
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APPENDIX 3.3 
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* * ~P!LOT PLANT *** 
STARTING DATE 3 1178 TI] :.:: 127::: 

t'1ATE F.: I AL mm ELEt'1EtHfiL BAUH1CE::; 
Utl IT:; Itl OUT 

fjHI . tl I TF:OGEt-l ::;Cn1 
ASH ti / MIN 
O~YGCN SCFM 

KEROGEN #/ MIN 

ORGANI C CARBON #/MIN 

TOTAL CARBON #/ MIN 

ORG. HYD ROGEN #/ MIN 

ORG. NITROGEN #/ MIN 
::;ULF!. 'f~: # ..... ['1 I tl 

0' ALL HE I CHT ·~ ./ t· l I H 

7:::. ::: 1 
26.27 
2~:::1. 1:)5 

1. 56 
1. • j 9 ::;HALE 
O. :;:7 COt'1B 

t:' '-I~ 
.J • ..::. I' 

4.65 

6.44 

0. :::: 0 
o. :::::::: 

46. '~I ~~ 

:::5.4 :3 
26. ;27 
2~). 95 

:;:. :35 
17.06 
0.03 
1 4'::-· -13.28 
1- 14 
~3. 0(1 
5.39 
0.:::2 
.-, ,:. C' 
';" ,-,\-I 

1 .29 
(1. (12 
4. 64 
[1. 77 
2.7:3 
1 • ~18 
0.01 
6.43 
.:' .:... 07 
--, ..:. 7::: 
1 · "'"" ,_I" 
[1 • ~~1l 

0.60 
O. O~; 
0.36 
O. F' 'J 

O. 00 
O. 1 ':' '-' 
~3. :::5 
(1.2::: 
[1.02 
O. 04 
O. 01 

4':' '-' . 17 

TO H2O 
TO CO:~.:C02 
GAS 

LIO 
""AF' 
::;HALE 

::;HALE 
OIL 
GA::; 
~,JATER 

:::HALE 
OIL 
GA::; 
~'lli TEF.: 

::;HALE 
OIL 
GA::; 
l,lATEF.: 

::;HALE 
OIL 
GA::; 
(,j ATEF: 

::;HALE 
OIL 
GA~:; 

(,lATEF: 

0. 600 ~ / MIN C 0.0 4 1 t/MIN H 14.745 C/ H COMB RATIO 
79 . 79 VOL ~F A 81.17W·r.%FA 

OF 2 

~~ ~:EC. 

U)8.4 
1(1(1. (1 
1 O~). (1 

91.6 

1132.2 

'3'3. ::: 

'39. 9 

10:;: . c-
'-' 

91. 6 
107. 6 

102.7 



PUitH FOF:C[ [I AH1. t'~2 E:ALAtKE **'f' 
DATE 31178 TO 31278 

[:AUH1CE::: 
t'lA rEF.: I AL AtHi ELENEtHAL E:ALAIKE:3 

UN I TS IN OUT 

fITt·l. 11 I TF:OCEJ1 
ti:;:H 
O::':; '/CEt·j 

WiTEF.: 

1<[ F.:OGEtl 

:::CFt'l 
# .·· .. 1·'1 I t~ 

:::CFt-l 

~f .... · t'l I t·1 

u ..... t'l I t1 

TOTAL CAF.:E: ON #/MIN 

ORG. HYDROGEN #/MIN 

LWI.... t·1 I lTOGHl ~t .. · .. t'l I t··1 
:~: ULFU F: ~·t/· t'l I H 

o ' ALL r'.1 E I C; H T # ..... i"I I 1·1 

7:::.:::1 
26 . 27 
20. '~~i 

1 •. ::: 1 
1.1'3 SHALE 
(1. 62 COt'IE: 

&::' '-'7 *_' • .::. I 

4. 65 

6 . 44 

~J. ~j::: 

O. :::: 0 
o. :~: :~: 

78.81 
26.27 
20.95 
6.57 

14.35 
0.03 
1. 34 
(1.28 
1. (15 
0.00 
5.28 o .-, .... 

.0'::' 

:3 .25 
1. 19 
0.02 
4.52 
(1. 77 
2 .7:3 
0.96 
0.01 
6. ::: 1 
2. ~~17 
.:. "". 

-, ,-, 
" .:. 

1. 4 5 
0.01 
0. 6 1 
0.05 
(1. ::::6 
(1 • :::~o 
0.00 
O. 1 ':' '- ' 
0.35 
~~1. 2::: 
O. o,~~ 
0 . 03 
0 .01 

47.22 

% REC. 

100.0 
1130.0 
11313.13 

TO H2O 
TO CO&C02 
GAS 

73.7 
LIe! 
VAF' 
SHALE 

1013.2 
SHALE 
OIL 
GA::; 
l,JATER 

97 :t 2 
SHALE 
OIL 
GAS 
~'ll~ T EF.: 

9:::. (1 
::; HALE 
OIL 
C;A::;: 
HATEF.: 

106. 5 
:3HfiLE 
OIL 
GA:::; 
~· IATEF.: 

90. :::: 
1 ~j6 . ::: 

::::HALE 
OIL 
GA ::: 
~·Jli T Ef~: 

100.6 

~~1 . 509 H"'f'1 It·! c (1. 069 # .. ·· t'l I t·1 1'1 'f" . :~::~:5 C:,.. .. H COI'lE: f.UH I 0 
79.79 VOL%FA 81.17WT . %FA 



PL.AtH FOF.:CCD rOT . Cti PE:Oll At·HI ATf'I. tJ2 BALAt-ICES *~ .~ 
::=.' Iti P TI t 1 G II h ·r E :3 1 1 7:.3 T I) :::: 1 2 (' ::: 

[ :nUi,ICE::; MA f ERIAL AND ELEMENTAL BALANCES 
UtH T::; Itl OUT 

HTI'1. tH TF.:OGEtl 
h:::; H 
O;:·;'·,' Gt:: t··1 

I,WITE F.: 

SCFI"l 
# .····1'1 I t·j 

SCFt'l 

# ..... t'l I t·j 

ff ."" t'l I t·j 

ORGANIC CAP80N ~/MIN 

TO TAL CA RB ON # / MIN 

(I F: G • H 'lll F.: 0 G E t·j ff ."" nIt 1 

or :C;. tH TI?OGEt·1 #.···· 1'11 tl 
:::ULFUR #./ 1"1 I t·1 

o ~ ALL I,JE I GHT 

78.81 
25.51 
20.95 

1 ~ 7 :~: 
1.16 SHliLE 
(1.57 COt'18 

5. 12 

4. 52 

6.25 

(1. 1 '3 
O. :::2 

45 .7 7 

% REt::. 

78.81 100.0 
25.51 100.0 
20.95 100.0 
6.05 TO H20 

14.:::7 TO CO:~.; C02 
(1.0:3 GA:; 
1.:34 77.3 
~Z1.2::: LIe! 
1 • (1~5 VAP 
13.00 SHALE 
c.- '., "'";' --I • ..:.... ( 

0.80 SHALE 
~:. 25 OI L 
1. 21) GAS 
0.02 l,lATER 
4.51 
13.75 SHALE 
2.78 OIL 
0.9:3 GA:; 
O. (11 l'lATH: 
6.25 
2.01 ::;HALE 
2.78 OIL 
1 .45 GA::: 
0.01 l'lATEF:: 
0.61 
0 .. 05 SHALE 
0.36 OIL 
(1.20 GA::; 
0.00 I,IATEF.: 
(1. 1 ::: 
0. 34 
(1.2::: ::;HALE 
0.0 2 OIL 
0.0:;:: GA:;:: 
(1.01 l,lATH: 

46. 2::: 

1(l2.9 

99.9 

108.4 

'31 • '3 
107.3 

101 • 1 
(1 . '.::;2 !'.:i ~t""I'1 H-l CO. 0 64 :!t.···I'1I t·j H :::.2:;: :;:: C "H CO/'l E: PAT! 0 
82 . 18 VOL ~FA 83.61 NT.%FA 



DATA SUr'lNlik \' 
~:;Tfl F.:TIt~C DATE 3 117'::: TO ::::127:::: 
OPEf.::fiT ItJ G T H1E (HF.:~:;::O 24 

. 
-~-- - -- --., -- -

PAGE 1 OF 2 
OPERATING FACTOR 100.00 % 

-----------_._-- -------------------_._ ----------------------------------

(IlL FFJ 
OiL FA 

t·, I t·j C02 

CtiRE:Ot~ 
t·~ I n:OGEt-J 

I·JT;·~ 
GPT 

loJT ~.~ 

I·J T ~.~ 
loJT ~.~ 

--------------------
10.:31 
27 .00 

H2O FFI 1.JT~~ 2.05 

16 . :::a A ~:; H lH=~ 67.56 
16.55 H'(DF~OGEt·~ 
0.51 SULFUr:: 

lH:·: 1. 71 
lH:': (1. :::4 

1.00 
RAN SHALE MOIS TURE NT% (U NG ROUND ) 

------ ----------------------------------------------------------------

GRA ... ·' I T'y' 
'",' IS 
"/ I ;:; 
CF1F:E:Otj 
t·! I TK:OI.JEt·~ 

DEG HPI 
::;US-l ::::0 
::;U ~:;-2 1 (1 

~JT ;·~ 
I·JT:·: 

°RODUC T OIL PROPERTIES 
----------------------
20.4 I·J ATE F.: lH:': 9.0 11::::.2 SED I tlEtH NL / I0(lG 0.6 50 . 1 POUr.:: DEG F :=:5. (1 .::5 . :3::: H'/DROGEtl I·J T ;.: 1~).'~::: 2. 15 SULFUr.:: lH:·: (1. 60 

----------------------------------------------------_.--------------
RUN DONN OIL PROPERTIES 
- ------ - ----------- - ---

DEG tiF' I 20 . 4 
9.0 

------------------------------_._-------- ----------------------------

C Fj F.: E: 0 t·j 
t·~ I TPOGEtJ 
CO~:: 

0RODUC T WHTER PROP ER TIES 
------------------------wr ;·: =L 2 1 

1,.IT% 2 . 96 
I·JT% :; .0 121 

H'lnF.:O Gf: tl 
::;ULFur IH% 10 . :~: 1 

~'JT ;·: 4.35 

1 I ~ L_ ., J j~ L U ..... U I. ...• ,.. n - ,. :'. ,~. 

~----~----------~--~------, 



Pri CE 

~RODUCT GAS PROPERTIES (DRY) 
----------------------------H") ' ... 'OL~·~ <:' <:'~, 

Cc:H4 \·'Ol.;·: o. -, .-, .:.. '-' . ,_, Co 
( .:.. 

t·~~~ I" fi~: "/O L~': 61 ': 1 C2H6 ',.,'OL:-": o. .-<:, . t,._, 
02 1·/0 L ~.~ o. 02 C"-' • I:' ' ... 'OL=·; (1. 0:'<:, _ ,,_I '-' __ I oJ 
CO ',/ OL;': : ' 06 r~t ~ !:; "/OL~ .. ~ 0. 2') ,_I to -' , CH4 ',/ OL;'; .:' 26 C5+ ' ... 'OU: 0. 16 ,:.. . 
CO2 1",'OlM\ "",.-, 87 H'-"-' ''.''OL=·~ 0. :30 '::':" . Co .:. 

t·jH:3 '·/OL ~: (1. 67 

G F.: 0 ::: ::: HEAT 3TU· .... ::; CF 1 1 .;. ":" :' 
~. ':"'-' 

--------------------------------------------------------------------
~ETORTED SHALE PRO PERTIES 

OI L Ff'i 
(I I L FFI 

-------------------------

t'II t'j C02 

C rl F.: l:: 0 t·j 
t·: I TRClGElj 

l,lT;': ':1.00 
GPT a.oo 
l'lT~': 14.76 

l,lT;': 5.41 
l'lT;'~ 21. 21 

F'i::;H lH ;.: 81.2:3 

H'/D r·~OG Et·j 1,1 T :.~ o. 16 
:3ULFU I~: IH ~: ~J • ::::3 

--------------------------------------------------------------------
fEMPERA TURE S DEG F 
------------------F:n r,l ::;Hrl l .E I [.j 

F'i r F.: T 1I I 1'1 
C; F:I :::: E:: II 1 [.j 
GFi::::: T D I rJ 
c: I) (I L I t'l':; 1,1 FiT E f? I t·1 
FF:01JUCT 0 I LOUT 
Fit-H::I EtlT n I R 

3::: 
1 :, ':' .' '-' 
29 ::: 
~~ 3::: 

76 
1 :+5 

.-, ,-', 
':1,:,:, 

F.:E T :::::H fiLE OUT 41 4 
A I F: t'iD Hj 1 '~::: 
GA::; t'lD Hj 29::: 
GF1 ::; PF.:CiD OUT 29::: 
COO L I t'l(; l,lATE F.: OUT ,-, .-, 

.:-.::. 

OFF GA::; 145 

------------------- --_._-------------------------------------------

--- --- --------------
F:ml ::,flfil.E 
F:F.~ T :::HriLE 

ri I F.: TI)F' 
n I F: ti I Ii 
i llF.: c:Tt'l 
'1 CI T Ii L ri J F: 

TF'II 
TPH 

::; c: ~7 f'l 
::;CFt'l 
:::;CFt'l 
:::CFt-1 

1. 17 
o. '::'1(' 

61 . :;: 
:~::::. 5 
o. F1 

TH r::OUGI'IF' UT F'HF2 473. ::: 
RET /RAW WT% 83 .1 

::: c: F.·· .. T 3 1 5 2 . 1 
::;CF ..... T 197::: .:::: 
::; C F.·'" T 0.0 
:::C F ..... T ~; 1:;:0 .4 

_ ., - - ~-- - - -~ - -~ W . M .. .. __ _ _ W __ 4 .. .. . _ ._._. ___ .. ______ __ • 

t'l CJ I :=; T '-' i? F \,' CI L ~.; 1 4 • :~: 5 C1 
b~ GR 0.990 
C; fi':; T 0 f ' 
IJ I'=, tl I Ii 
t, n::; F: rti 
TOTAL CIi·:; 

:::;CFt-1 
:;:;CFJoI 
::;CFI'I 
::;Cp:I'l 

16M3 
CC:'- . i 
'_"_'" .... t 

1 ':' ., .:' I_' .... · •• "--

255 . 9 
GA~ SE8L ' CiSS NOl t ··jCLUDED 

C ~-I ::; r' r:: ,=1 J I: i C' 1 :: ; C r II 

CClOL I ~IC; i.!liTEI? cr','l 
n! '1E: ,::nT I't-: I_ f 1'-'!'1 .• 

162.1. 

22.~ 

75 . 0 

r, l L ',' J I: L C' wr ~.; F li :~ ::' l . 1 
(I! L. 'I' J FLU '.,.'O U: rA '~ 7;::. :~: 

::; c: F ..... T ::: ::: '~: . 'f 
S cr. ", T 2 ::: ~ 7 . 5 
:::: C F ..... T ') 4 ? ._: . ';:: 
::::CT/ f j :::: 16 ~j.::: 

:;::CF / T 

[::1-11=:1.1 FT:::::':~;':; H1 HG 
E:Eli r'll III Ii .:;' O ..... f- T 

.:, .:' .:-. .:... ._, .. ' , 

U. :~: 



h: ,,,. F' i U) Y P L A tiT "" t'iI 11 (I :: F G r6 } * * 
::; "r n r.:: . r 1 t ! C; D AT ·' :;: 1 :3 (' ::: r (I :::: 1 ') 7 ::: 

t'lfl r [P I tiL fII' /II E L Hi E t ~~" h '- E: flL AtlC:E ::; 
Util T::; I t1 OUT 

r! HI. t·11 TF:CII::;Ei'j ::::;cnl 
nSH #/ MIN 
n::-·:'/GttJ :~;c r:t' l 

f<EF:OGEt·j tF / t'l I [.j 

ORGANIC CARBO N #/MI N 

ORG. HYDROGE N ~ / MIN 

II ?G. ti f T!?OGEt·j #.··· 1'1 II·I 
:~; UL F·I.JF: *i ..... ['1 I t·1 

u·' l~il .L i.'!~"l GH 1 ft ..... ,'1 I i~ 

7'3 ~ ::::6 
27 . 42 
21. :::: :3 

1. 2::: 
1. 22 :::;HA LE 
(1.07 COt'lE: 

6.40 

4.96 

6. ::: 6 

0.6 :::: 

. -, ,-, 
':'.::. . . -,-, 
,: " . 
21 · O. 
20. 

O. 
1 · 
(1. 

1 · (1. 
C' _I. 
O. 
.-, 
.;, .. 
1 · 0. 
4. 
f.'1 
~ . 
2 . 
1 · O. 
6. 
.:' .... 
.:. 
<... . 

1 · o. 
(1. 
O. 
[1 . 

0. 
(1. 

O. 
G. 
O . 
o. 
o. 
O. 

4 'j. 

.-,e:.. 

.~ ._I 

42 .-.. -, 
~":I 

6 '3 
54 
00 
54 
1 .:' '-' 
41 
00 .-. -, 
e " 
71 
:~: ... 1 
.:. ':. 
.:.-t!.-

01 
57 
.- t:' ta ,_I 

,-, .-, ,: . ..::, 
09 
00 
47 
1':' . .J 

:::2 
5 1 
01. 
r- ['~ .. ,_1._' 
05 
:~!:::: 

i 1 
00 
1 ,1 
2'? -,,-', 
.:.. ,_I 

0:=: 
o,~ 

(;0 

43 

TO H:20 
TO COt.C02 
GA::; 

LIe! 
1,/ f IP 
::;HALE 

::;HALE 
OIL 
Gfl::: 
l'~ ATEF: 

:::: HRL E 
CIIL 
GW:: 
I'~ A TE~: 

::::;HflLE 
OIL 
Gn::; 
l,jATEr~: 

::;HnLE 
OIL 
Gli ::: 
l'~ATEF: 

::;H liLE 
OIL 
Gli:;:; 
(,!fH EF: 

~·I. 7 0:::: *F.··t'l1 [.j C (1.007 ;j..··t'l HI H ':''7.0:::'::: C,···H C: Ot' I ~: F:fn I (I 
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~ .. ~ REC:. 

119.6 
1 (H). 0 
h30.0 

47.5 

85.6 

84. ::: 

::: 13.5 

11 4 . ::: 

:::4 . 6 
102 . 7' 

9::: .. 2 



L 

PUl l lT FOF:c:r:: D FiTt·I . t~ 2 
DATE 4u678 TO 40 778 , 

• 
E:.:flL Jil·~ C E :;:; 

t'IA fEF.: I AL AtlD ELEt'IErH AL E: A LAt~CE::;; 
UIH T:::; H~ OUT 

rITt'l. t ~ I TF:OGHl 
n::; H 
O;:'::'/GEl j 

::;C Ft'l 
*r. .····ll I t·l 

::;CFt'l 

65 . 6:;: 
~~ '3. ?~i 
17.45 

.-1:" .- ~. 
b-J. t .. j 
c~9. 75 
17.45 
18. 16 

% REC. 

1ae.O 
10a.13 
1 eo. (1 

TO H2O 
- (1. :31) TO CO :~.: C02 

l,I ATEF.: #/11 I tl 

f:::EROGE t·l # ..... t·l i t·l 

o F~ G A t·j ICC Fi F.: E: (I t·l t~ ..... 11 I t·j 

TOT FIL C FIF:: [:0 t·j 4i / t'l I tl 

ope;. H\·DF.:OGE t·1 ~~ "" 'I'1 I Ij 

O:~:G. t·1 I TF.:OGEt·j # .. ··· t·l I 11 
:::; ULFUF.: It .. ···I '1 I tl 

o ~ n: _L l,J E I (;I-IT #/ 1'1 I tj 

:;:. (1:;: 

1.3 1 SHALE 
1. 73 COt'lE: 

4. :::4 

0 .62 

1~1. 2 J. 
O. ,::9 

51 . 1. ::;: 

O. (18 
1- 11 
0. 15 
0.7E: 
0. 18 
4.79 
0.76 
':' ...,. 17 
0. E:5 
0.01 
3. :3 13 
C1 -. ,-, 
~ ... .::. 
2.64 
0.52 
0.01 
6.1:)4 
2. :::aj 
2.64 
1.09 
0.01 
0.73 
0. 04 
O. ::::6 
()" :;:2 
0 .00 
O. 1? 
0 .29 
1).24 
0 .02 
O. ("1 2 
0. 01 

4:::.49 

GAS 

LIO 
''.''AF' 
SHALE 

SHtlLE 
.OIL 
GAS 
l·JATER 

::;HALE 
OIL 
Gtl ::; 
l,JATEF.: 

:::;HALE 
OIL 
GAS 
l,Jli TER 

:::; HALE 
OIL 
GA::; 
l,Jn TER 

SH FfL E 
OIL 
GA:::: 
l'.l li T E F:: 

--0.001 *; .... ·1·'1 I t·j C (I . 192 ;;.···· j·l I t·j H -0.007 c:. .... H COt'lE: F.:AT I 0 
70 . 60 VOL ~FA 71.68WT. %FA 

36.5 

82.2 

813.4 

86.5 

11?6 

::: 1 • '3 
101. 2 

134 . ::: 



• 

L 

*~;* r'lLOT F'LfitlT FOPL:ED TeIT. CAr:::E:Ui·j fit·HI .FiHl. tC E:AUHlCE:3 H-+ 
::;Tf rn It~G DfnT 4067::: TO 407'7!:: 

BnLAI ~CE::; 

fi Hl • t·1 I T F.: I) G [ I ~ 
fl::;H 
I) >::· .... C~ E t·~ 

t'IA fER I l~iL fltlD ELEt'1EtHAL E:ALAt~CE::; 
UtH T::; It1 OUT 

:::CFt'l 
U .. ··· H I t·l 

:::;CF t'l 

65.6:=: 
2:3.74 
17. 45 

65.6:3 
2 :::. 74 
17. 40::' ._' 
1 :~:. Cj .-. 

. ' ';'' TO H2O 

% REe. 

100.0 
100. (1 
100.0 

3.44 TO (:0::.: C02 

~ ·i ti T E F: # .. ···t·l I t·i 

f:::EF.:OG Et·1 

TOT A L C f IF.: E I) r'~ tf ..... t'l I t·j 

orG. HY DROGE N #/MIN 

ORG. NITF.:OGEN #/M IN 
::::ULFUi? It. ..... tl 11"1 

(1. 1 3 4 tf ..... i··j I t·1 c: I). 1 ,} ? 
::::::. 4::: '·/OL .~ ;· FA 

.-, ..... -:-
C. • . :. ... 

1. 04 SHALE 
1 • ::;: 2 C m'lE: 

4. 65 

:3 . :::6 

c::' t:',-, 
,_, II ,_,,:, 

0.49 

0.17 
0.2:::: 

(1.0::! 
1. ~)7 
O. 15 
[1. 7::: 
o. 14 
4. 71 
0.61 .-, 
oj. 17 
[1.92 
O. ~:H 
:;:. :::6 
0.5::: 
2.64 
O. 64 
(1. 01 
t:" t:",-, ,-' . ,_":' 
1 . :::4 
.:. 
.:... 64 
1 . 09 
O. OJ. 
O . . -~ 

ttl" 
O. 0:::: 
0.36 
O . . -, -, ':':'1' 

O. 00 
O. 16 
O. 24 
O. 20 
O. 1-' .-, 

::'1 '::' 

e . 02 
O. 01 

41 . 1 .-, 
~-4 

Gfl::; 

L I G! 
l·lAP 
:3HALE 

::'::HALE 
OIL 
GA::; 
L,JATEF.: 

:::;HALE 
OIL 
GAS 
~'~ATEF.: 

::':;HALE 
OIL 
GA::; 
~·J FI T EF.: 

:3HALE 
OIL 
GA ::; 
~·~ATEF.' 

:::;HtiLE 
OIL 
Gt:I::; 
~'lin EF.: 

!).914 C ..... f1 COt'IE: RAT I I) 

45.3 

1(11.2 

1 ~)O. (1 

100.0 

D6. t::" 

'-' 

93. 7 
1 O~5 . :3 

9? 7 



L 

------------ -
::;Tfll?T I '·lG DnTE 4067::: TO 407?::: I 

OPERATING TIME (HRS) 24 
OPERC'iT I tlG FACTOF.: 100.00 

OIL Hi l·jT~·: 

OIL Ff'l GF'T 

"1 I t·j CO2 :H :,: 

CfIRE:Ot·l l·jT ~·: 

t·l I nw G E t·l l·lT~·: 

2AW SHALE PROPERTIES 

'j. 96 H,::O FA 
26 . 10 

17. 7q , o· W:;H 

15. ~ .- H Y D F.: 0 C; E t·j " CI 
0.47 :3UlFUF~ 

l·j r: 1.95 

lH/: 6? 11 

l·jT/: 
l·jT~·: 

1. 61 
0.65 

RAW SHALE MOISTURE WT~ (UNGROUND) 0.99 

G!;~ A'·'" IT ',!, 
''.'1 .£ ~:; 

'",I I S 
CARBOt·l 
t·, I TF.: OGEl-1 

[ k f l','" I T\' 

C '-i F: E:O t ~ 

i ·i I Tr.::OG Et·' 
C02 

DEG API 
::;U:3-l ::::0 
'SU::;-21 (1 

l'lT~': 
l'lT~': 

l·jT~·: 

1·.IT\ 
l·lT\ 

PRODUCT OIL PROPERTIES 

'20. ::: l·jATEr;: l·jT~·: C' 
,_I • 1 

0.0 ::;ED I t'lEtH t·ll ."" 1 O~:lG 1 • ::: 
0.0 POUF.: DEG F :=: 5. [1 

;:: ::: .46 H\·DF.:OGEt·j l·lT/: 1 1.49 
2.00 ::;UlFUF: l·jT~': 0.59 

RUN DOW N OIL PROPERTIES 

l·jfiTEF.: 5.1. 

PRODUCT WATER PROPERTIES 

;!.9::: H\'D ROGEt·j 
::;UlFUr.:: 

i·IT:·: 1 (;.64 
l,J T ~.~ :;: • 5 ::: 

-.. ,-.,'., 
::'1. _,).: , 

PAGE 1 OF 2 



ro 4077::: PAGE ;::: OF 2 

~RODUCT ens PROPERTIES (DRY) 
------ -- --------------------

H2 1,,10L\ 4. I-'~ C2H '1 ".,' OL;·= O. (;1 I:' . -1 
tj :~ trlF: ',/ OL ~·: 67. 1·-' C2H6 I,/OL ~.~ O. C" .-, <:. ,_1.:-
02 " / O L ~ ~ O. 0::: C:3' S ",.'O L~·: ~~1 • 61 
CO I,,.'OL\ .:. 07 C4' ::; ".,I OL~·~ C!. 4':' "- . '." CH4 '·llJ L ~.~ .:. 14 C5+ 'f/OL~'~ 0. 7·:. "- . I :_, 

CO2 1./ OL ~.~ 1'3. t:",-, 
H2S I,," I)L~'~ O. --,,-, • _1 ::- .::..: . 
t·4 H:::: ' ... 'O L~·: O. ::: 1 

G F.~ 0::; S HEAT :: TU./!::;CF 14:::: . .-,-;, . ; ... 

---------------------------------------- ----------------------------
~ETO RTED SHALE PROPERTIES 
--------- ----------------

OIL Ff"i 
OIL fo A 

t'l I t·j C02 

C f"i F: E: 0 t·4 
t4 I TI?OC;Etl 

~n\ :.] . 0 1 
GPT ).02 

~'JT\ 15. ::::9 

~'l T~·: -::' . ::::1 
~'J T ~.: ) . 20 

f"f:;H ~,J T ~.: :31 . C" ,- , __ I';:' 

H'/DI?OGE t·j ~'J T:·: £1. 17 
:::;ULFUF.: ~H\ O. 67 

-------------------------------,---- -- --------- ----------------------
r Et1F' E F.: ;:n U r:: c: ::; DE G F 

F: n ~ 'J :=.:; H FI LEI t·] 
nrF: TIl 11··4 
Gf·I:::; E:D I H 
t, H::; TD I tj 
CCiOL I rjG l .. jnTEr.:: It] 
F'f.:O))UCT 0 I LOUT 
m'lE: I Ern A I F: 

"51 
213 
.-, -" .-, 
.':' ::'1':. 

:3212 

1 .. ! ,-, 
-t o 

51 

RET SHALE OUT 415 
AIR MD IN 21:::: 
GA:::; t'iD I tl ::::02 
GRS PROD OUT :::: 02 
COOLING WAT ER OUT 90 

OFF GAS 155 
-.. --.-- --- .... - ..•. ----- ---- - - ---- - - .---- - -- -- - -- - __ __ - _ _____ 0_. ___ _ - ____ . ____ _____ ___ __ _____ _ 

FH~' I :::;HAL E 
f<f:T :::; HfiL E 

il IP TOP 
1"1 I F.: t'l I D 
n I F.: E: i"!'1 
-IOHiL. AIk 

T ;-'~j r, , 

TPH 

:::;CFt'l 
:::;CFJol 
::;CF t·j 
::;C Ft'l 

t i 0 I ::; T U f,: E \! 0 I . ::.; 1 4 • 4 1 0 
SP G~ 0.991 
Gns TOP SCFM 
Gr-i ':; t,! I [I ::;CF!'1 

1 • :2: :~: 

1.09 

I:: -::' '7 
I _I I • ; 

I':! . ,+ 
O. C1 

:::3. 1 

21 ~ 3 
.-, .-, -:'I 
~-_ ._-I .. i 

I., ri ::; f' Ti'l :::' C HI ~:.=! 7 . .:; 
TOTf:L Gfi::; ~:; cr t'l ~~52 . .:+ 

r;A:~; :~;t::fIL LU:: ::.; tlOT I -jC LUDE:=, 
CfI':; F' FOIiUC: l :=;CFfoI 1 :~:6 . 6 

C. !) n 1_ I t j C; ~'i I:; T D: C; f' 11 
niH:: n ll? F:U_ HUll ' .. 

15 . :;: 

IJ l L 'd UJI ~,n" ; HI -= ~' L 6 
11£ 1_ ':'IFl.TI "/UL~; F il~: ? ~i . t:·, 

T~ R OU G HPUT PHF2 540 .1 
F:ET.·· .. F:m,J roll:": ::: ~~. :::: 

::;c r= ...... T 30 ~515 . 2 
:::;C[-" ..... T 692 . 5 
::;CF/T 0.(; 

::;CF .····T ::::?47 . 7 

::;Cr- .... ·T ':'1t;' 1.:; 
:::; C I ..... T 1 (1 I:; ::: • ::: 
::;CF ..... T 'j 35? ::: 
::; C F ..... T 1 1 :::: ::: :::. 1 

c:t="ir:o F'f::E::;:;:; I r1 f·IG ?:::: . ":) 
t 'E D PI! Irj H?O ..... FT I.) .:::: 



~:. HF' i 1.(11 PUIlH **~: 
::; T n 1< r I tiC; J1 ATE 4 1 0 7 ::: TO 41 17::: 

t'Hi rEF.: I AL m m ELE t'IEHH1L BFIUHICE::; 
1.It4 I T::; I tl OUT 

fin·1. tJ 1 TF;:OGEt·j :::cnl 
ASH U/M IN 
OXYG~N SCF M 

f::: E F.: 0 G f: t~ # .···· t'l I tJ 

ORGANIC CARBON #/ MIN 

TO T fi l._ C F1 F.:E: 0 tJ ft: ..... t'l I t·J 

or: c. tJ I TF:OCE t4 H ... ··"l I H 
SULFU R #/MIH 

O'ALL WE IGHT #/MIN 

72 . 0:3 

1 '3 . 15 

.-, .-,.-, 

.::.. . .:::..::. 
1 . O:~: ::;HA LE 
1. 1 'f COt'lE: 

5 .1)5 

4 .. 59 

6 . 24 

0.5:::: 

0.20 
[1. ;2 7 

42. :;::7 

- '? 
,.. I .. 1 '-' . .:, 
2 3 . 2l1 
1':' .. 15 
11 q ,:. ... ' \'" TO H2 O 
7. 1'-' .;) TO CO:~.:C02 
0.0:) Gfi::; 
1. 41 
(t.OO LI0 
1 .41 1,,"A Ft 
O. ~)0 SHfiL E 
3.97 
~3 .4:3 :::;HfiLE 
2.4::: OIL 
1.1211 GA ::; 
0.00 l,lATER 
:;:. 2::: 
0 . 45 ::;HALE ... , 
.::. . 09 OI L 
O. 74 GFI::; 
O. 00 ~'lA T EF.: 
4. '==':3 
1. 40 ::;HA LE 
2. 09 OIL 
1 . 44 GA::; 
0 . 00 l'lfHEF.: 
0 . 56 
O. o :~: ::; ~.: ;=Il E 
(1. ~~ :3 OI L 
~::L ~::5 Gfi:::; 
0.00 I,IATEF.: 
o. 10 
[1 A 26 
~J. 2:::: ::;HfiLE 
O. 01 OIL 
O. 03 CA :::; 
O. 00 ~'J I~ T E F: 

41 .04 

O. c:?'5 :f.f ... ·· tl1 tJ C [1. 1 ~::6 t; .· .. ·t'1 I t·j H ~::. 1.?? (:. .... 1-1 COt'IE: Fun I 0 
6 .. t. ? 1 ",i OL \FFi '; 6. C191.fT • \Ffi 

% REC. 

167. 1 
1(1(1.0 
1 ft0. 0 

63.6 

78.5 

71 .4 

7 9 . [1 

'3 5 .6 

c:- .-, -, 
,_I ':: . ( 

9 7 . [1 

96 . 9 



I Li ill I I ' .• 11 '·, '_'1.- L' II I II. Ii ..... L'I- 'L .• ''" II1I ,.C ... ... . 

DA1'E 41078 TO 41178 

l'lfl rEr<~ I HL mID ELEi·lEI·j ffiL E:ALAIICE::; 
ut·, IT::;; It1 OUT 

til 1'1. iiI n;~ UGEtl 
fr:; H 
0>::\' C[::11 

KEI?OGElj 

::;CFI'l 
# .····t·1 I tj 

::;CFI'l 

#./ 1'1 I t·1 

O F~ (;. H\'Dr;~OGE t j jt/' j'j I t·j 

(I r:: c; . !.j I l F.~ 0 G E [.j tf /' t'1 I 1 j 

SULFUR #/MIN 

19. 15 

1.0::: ::;HFILE 
1. :34 COt'lE: 

5.05 

6. 2 4 

0. 20 
0.27 

42. :::::7 

72.0::: 
2:~:. 2f1 
19. 15 
14.09 TO H20 
5.0 :3 TO CO:~:C 02 

1 .-,,:.. ;..:... 

0 , 00 LIC! 
1. :32 VAP 
(1.0(1 SHALE 
3.88 
0.4:3 SHALE 
2.48 OIL 
(1.92 GAS 
O. 00 l'~ATEF.: 
3.18 
~). 45 ::;HALE 
2. (19 OIL 
(1.64 GA::; 
(1. (H) l·~ATEF.: 
4.8 :::: 
1.40 ::;HALE 
2.09 OIL 
1.34 (;1=1::; 
~). 00 l·lA TEI~: 
0.57 
(1.0 :::: ::;HALE 
O. c:::: 0 I L 
0.26 GW::; 
0.00 !·HHEF.: 
0.10 
0.26 
(1. 2:::: ~:;HRLE 

(1.01 OIL 
0.02 GA::; 
O. 00 l·.liiTE~~ 

40.28 

O. :2W5 tf. ···I·'/I t·j C (1. H9 *~./I·'IJ [1 H 1. ::::;:' 9 C./H em·tE: F.:rH I (I 
64.71 VOL~F A 66.0?WT .% FA 

~.~ F:EC. 

100.0 
HW.O 
100.0 

54.5 

76.'3 

69.3 

52.2 
t~16. 4 



~:,:,:, *r~ILrJT PLA t'll FOPCl:D TOT. CARE:OI·l AtlD Ai(l . t·i2 E:ALrlllCE::, * .:H 
Sl ARTlNG Dn TE 410 78 TO 41 178 

E: f'1 L fi t·1 C l::: ':.; 
t'lA rER I AL AtHi ELEt'lEtrrt-~l E:ALAtlCE':; 

Ut·1 I T:; I t·j OUT 

fiTM . NI TRO GEN SCFM 
A:::;H *f .. · .. t'1I H 
O::";'r'GEt·j ::;CFt'l 

72.0 :3 
16.46 
19 . 15 

i'2. O :~! 
16. 46 
1 'j . 15 
6. '3 4 TO H20 

% PEC. 

100. £1 
1(11).0 
100.(1 

12. 1 ::: TO CO:~, C02 
O. 0:3 GrE 

f::: EF.:O GE t·j # ..... t'lI t·l 

O~:GfH·j I C CAF$Ot··1 It .···t'1 I I·j 

OPG. H\'I.I!::OCEI··1 ~~ /i'llil 

Or.::G. tlIT i?OGE t·j 4~ .... ·t l It l 
SULFUR #/MIH 

1 . ~l2 
fl. 7 7 f;HALE 
0.66 conE: 

:3. 5::: 

3.26 

4. 4:::: 

O. ' !· 1 

(1 < 14 
0.19 

1. ~:2 
0.00 LIQ 
1. 32 '" ,'AP 
0.00 SHALE 
3. :::7 
0.:34 f;HALE 
2.4::: OIL 
1. (15 GA:::; 
(1 , fH~1 ~'JATEF: 
3.26 
0. :32 SHliLE 
2.(1'3 OIL 
0. :35 GFiS 
(1.00 l·JATEP 
4.4:::: 
1). 99 ::;HALE 
2.09 OIL 
1. ::::4 Gti::; 
o. (I» l·J:=ITEF.: 
0. 48 
ll.ll2 SHALE 
0. 2:::: OIL 
(1. 1 ::: Gf'j ::; 
0.00 l·.IATEF: 
(1. 0'3 
O. ;20 
(1. 16 ::;H tiLE 
0.0 1 OIL 
O. (12 Gf1::; 
0.00 l,1f1TER 

::::2 . 41 

O. 4:~::~: H .. ··· t,j I ;,1 c: (1 . 07 ::;: 4f .... ·t'1 I tl H '5.9 17 C .. ,!- : COt'/E: F:f'lT I 0 
91.21 V O L ~FA '3::::. 15WT .%FA 

92.5 

108. 1 

11 7.6 

66.2 
101. 7 

101 . 0 



- - ~.~-.. . -----i--
:::; I AF~ r UI G Tlnn:: 4107::: TO '11 17:::: 
O F' Er;::I:rItI '~ THIE (Hr::::::.) 24 
OF'EI,:(lT I tll.; FA CTOr.:- 9·j . 2'3 ~.~ 

~AW SHALE PROPERTIES 

OIL FA I·JT \ 1 (1. -:t .-, He:O Ffi ,. . .:, 1 q7 
•• ' I 

OiL FA GPT -" ~-I 10 ::.:' . 
t'l I t·j CO2 I·JT ;·: , ~? 

:~! 1 ASH J. I 66.29 

I·JT ;·: 17 . . :, .:' H· .... DF:OGEtj '_1._' CARF.:Ot·j l'!T~~ 1 • :3::: 
tj I TROGEtl I·J T ~.: O. c:- .-

.. )b ::; ULFUF.: In:·: (1. "1:3 

RAW SHALE MOISTURE WT% (UNGROUND) 1 • 1 (1 

Gr:A ' .... IT· .... 
1,/ I ::: 
I .... I :::; 
CARE:Ot·j 
tl I TROGEtl 

c r: F: i:: CI H 
tll TI':OCEtl 
eCI :::: 

~RODUCT OIL PROPERTIES 

DEC; fiPl 19 :1 B l·tATE r;: In:·~ 2. ~3 
:::U~:;- l ::::0 (1. (1 :::;ED I t'lEt-n t'll / 1 ~~10G (1. 0 
::;II::;-e: 1 (1 0 . 0 POUF.: DEG F :::5. [1 

I·JT\ :,4. ::::::: H \. II r:: (I G E tj I·JT:·: 1 1 . 16 
l·lT~·: .-. 20 ::;ULFUR In :·: 0.42 c... 

DEG FIP I i ·~. :::: 2.0 

1'1T\ 
l·lT;'; 
1,1T\ 

~ROD U CT WATER PROrER1' IES 

.05 

.74 
q.:...~ 

• ~. r 

H \ . It F: CI G E t·j 
::;ULFU!? 

lH ;.: 1 (1. 7 1 
I·JT;·: 4.05 
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~RODU CT GAS PRO P E R~ I fS (DRY) 
---~ ~- - ... ----.----- .-- ---- --------

H·-' ~: ',/OL~'= 4 . ::::0 C2H4 "/OL ~~ o. 4'~ 
t12+f"il<: I,/OL ;·; 6:::: . 26 C2H 6 I,/OL;·; (1. 41 
0·::' ',/OL~'~ o. 02 c·-' • ,-. ',/OL/~ f~ • ·:07 .. .:, , . :, ,_I I 

CO '.,.'O L~·~ 
~, 92 (:"t ' 

,-. ' ... 'OL;·; I) • 47 .:.. .:. 

CH4 ',/OL ~'~ 1 , . - ~ 
~.) { C5+ ''.''OL~·~ (1 • 46 

CO2 I,/OL\ 24. 1::'7 .J I H·-" -· .::, .:. ''.''OL~~ (1. 26 
t·IH3 'v1OL% O. :3(1 

GF.: 0 S~:; HEAT ::TU .... ::;CF 1 1 • t:;'.-, 
.L • ,.J.:" 

_.- - -- .. - - .- - - - - - - - - - - - - - - - - - --- --- - ----- - - - - - - - - - - - ----------------------

~ETORTED SHALE PRO PERTIES 

OI L FA 
OI L FA 

t'iI t 1 CO ~:: 

C fi f~: [::0 t I 
t I I Tr<: (1 GI:::t·1 

~'lT;'; 0 .00 
GPT 0.00 

1,1T ;·: 12. '30 

~'lT\ :.. 16 
~'lT ;.: ,). 1·:' '0_' 

A::;H In;·: 85.60 

H'-r'DROGE t1 In;·; (1. t·;:' 
~-

::;ULFU F.: l.JT ~.; 13.84 

--------------------------------------------------------------------
TE MPERATURES DEG F 

F: ::i ~'1 ::; H 171[ .1:: I t1 
fiH<: TD Hi 
c; :-1 ::; E.: It J t·1 
Gn:::; TIl I 1··1 
COO L. I t1G ~'lfnEF: II I 
r'I ~: ODUC r (I I LOUT 
m', E: lEt 1 T Pi I I:;: 

40 
~~ .~i 4 
237 
23? 

:: 0 
143 

40 

F.:ET ::;HALE OUT 
Fi IF.: t'lD H 1 
GA ::; 1'1[1 H1 
Gr:I::; F' r;:o Ii OUT 
COOL I tlG ~,j AH.:r;: 

OFF" Gfi ::; 

41 1 
204 
297 
c:97 

OUT 91 

t50 

~ ..... ~- .- - ---_._- .. _- _ ... __ ._ - -.- --- -- - -- - ----- - - - '~-" - - - _. --- -------- ---- -------- ----- --- ---

~ATES nND QUANTITIES 

[,: I~ i !,J ::;! I ~II_ [ 
r:f: T :~;IHiU::: 

fI I R TOr:' 
f lIP HJD 
fI I F< [:Tt'l 
TOTriL fl T r,;: 

TPH 
1 F'1 1 

::;CFt'l 
::;CFt'l 
::;CFt'i 
::;CFt'l 

t iC: I ::; 1 U I;: E· I,,.' (I l . \ j '9 • ~5 '::~ 0 
::; F' C; F: 0 • '::~ ::::7 
C; H ::; .!" 0 F' :::; CF"- i'I 
c :=-{:~; t-1 I 1.1 ::;CFI·l 

1 .05 
('1 . ::::1 

C · t:" -, 
._I ._ ! " i" 
,-,t::" C 

.,) ,-' " '-' 
O.U 

'31 .2 

1·-, .-, 
'.,' .. ~ 

6:i. " :=: 
C f ,.:; r: I il l :::; C F tIl 1 ~_~:2: • 2 
"lor n L I':; r I::, '::; c: Hi ;:: ~:::: . . ::: 
cr:r=; :::; :: 1"11 LCI ::; :~; tlOT I '1CL!JTlEJ) 

f,~-i:=; r't.:Ol l:I'.: T :::;CF t'l 1 '51.6 

C I-I i-i l_ f I·: I ~ I, I! i"fT I': C, r' t 1 
t i' ;::::: (I J I::' r·:t: L II Utl ~; 

15 . ~"I 

t. ( If .::: 

C.I ! l_ '/ J E l LI (.J I \ F- Ii -:.. 6 (; • (1 
OJ l_ '1 ' '[ [l 11 1,:'Ol ;.; rl-I= :;":.? 

TI H:::O UGHPU r F'HF2 426 .4 
RET/RAW wr\ 77. 4 

::;CF.·· T :~: 1 :::0. 1 
::;CF ./ T 2029 .::: 
::;CF./ T 0.0 
;::C F ./ T ~.52e9. '3 

:;:;CF ./ T 
::;CF ./ T 
::;C F" ..... T 
:::;C F .. ··T 

::;CF- ./ T 

-;e t:"t:' ,-, 
.. . _1,_1 • • :;, 

,- , ..., r: .. -' .-, 
c' .. . _11_, " ':. 

1 ::: (I 'f :~: • (1 

r: fir;: U f·' r: C:. ::. ::-; I t 1 ti C ::=:.::1 • (1 

E:I:.D F'D It1 1120 ·r r 0.5 



TtJ 4 127:3 . . 
('In rEF I RL At·m ELEt'IEtHfiL E:fILAI·ICE ::; 

U t~ I T::; I t·J OUT 

nT t·l. tJ I TF.' O,:;;[t·1 :::;CF t'1 
r:I:::;H # ..... t-J I tl 
O:-:;\'C,E tl :::;C Ft'1 

k E f~:OGEI 'l #.···· [·1 I tl 

Or:::Glil·1IC CnF.:f~:(lt·l 4F ... ·· t·1It·l 

TOT RL CARBON #/MIN 

Ok l:';. HI'I r::OGEt·l t~/ t'l I tl 
SU LFUR #/ MIN 

71 . :~:9 
2 :~:. t 1 
1 ::: . I~I::: 

1."97 
1. (11 ::;HALE 
(; . '36 Cot·m 

4.7:3 

4.10 

5 . ::: 1 

0. 17 
0 . 27 

42.01 

71 . 74 
,-, .-. 
~.,). 11 
1 .:. '4 .:. t_, II . ' I..J 

10 . 09 
~: II :::6 
(1. en 
1. 46 
0.05 
1 .41 
(1.00 
4. 5~) 
0.52 
2. ';a6 
1.02 
~). (10 
:~:. 7'4 
0.4'3 
2.49 
0.7? 
0.00 
5.45 
1.50 
2.49 
1.4? 
0. O(j 

O. 59 
0.0 :3 
O. '":,.:' 

'-"-' 
O . .-, ,-, .:.: .:: 
(1.1)0 

O. 1'-' c. 
Oa27 
O. 2~:: 
0.01 
O. 0 :3 
0.00 

.:j • c.~ .-• 
' 1 ,_ I . .:. 

TO H2O 
TO CO~;C02 
Gfl :3 

LID 
VAF' 
SHALE 

SHALE 
OIL 
GAS 
l·lATER 

SHALE 
OIL 
GAS 
l·lATER 

::;HALE 
OlL 
GA::; 
l·lfHEF: 

SHALE 
OIL 
Gfr:; 
l·lliTEF.: 

::;H RL. E 
OIL 
GA::; 
l·.lliTER 

(). :~: ~::::.: ~ .. · .. ·I 'iI H C C1 . 1(i ') #.· .. ·t'11 H H :~: . (nf. C:","f'l Cor'IE: PlilI (I 
81 . 45 V(l L ~FA 82 . 82WT. %FA 

~.~ J;,:EC • 

100.5 
1 O~). (1 
1 O~). (1 

74.5 

95.2 

91.2 

9 :3.8 

10? '3 

6'3.6 
99.6 

t::& I:' ':r 
.. ' '_I II .. ' 



fin'l. t~ r ll?OCE t·! 
f-j '::; H 
r: 1::::'''''GEI~ 

H I II. ti C: t:flf·.HtICr:: ... ·.;..<. ~ .. 
TO 41 ~~7::: 

t'ln rEP I til mID ELH1EtnFj!.. E:FllAIKE::, 
Uti I r:; r t·~ 0 U T 

::;CFI'l 
#/f'j I t~ 

::;CFt'1 

71 .. '~:9 
c~:~: .. 1. 1 
18.98 

71 . ::::9 
2:3 . 11 
1 !:! • ':;':3 
10. 'jC' .:.-._1 

% REC. 

100.0 
1(10.0 

TO H~~O 
1fW.O 

:::.7ft TO CO:l.·C 02 
~ !ATEF: 

1::: [ F:O C E t·~ #/t'1 I t··1 

C!~:G I:-1r' l I C r::AF:BOt~ ~·f ... ··t'l I t·~ 

TOTAL CARBON #/f'jIN 

Ok e. H""'Ir F:OC;E t·~ # .···· t'l I t~ 

U"'.: I.,., . t~ I TF'IJG EI! # ./1'1 I I '~ 
::;U LFU F.: t~ ""' r'l I I '~ 

1. 9::: 
1. ~~11 SHALE 
0.9;:' COt'lE: 

4. ?:~: 

4. 1 f1 

O. j? 
0 .. ~~? 

42. 0 1 

0.03 GfH:; 
1 . 46 
0.05 LIO 
1 .40 ··,·'AF' 
(1.00 SHALE 
4.49 
0.52 SHliLE 
2.96 OIL 
1 • (11 GA:;: 
0.00 ~'JAT EF.: 
:~:. 74 
0.49 SHALE 
2.49 OIL 
0.76 GA::; 
~:1.0~3 ~,JATER 
5.44 
1 . 50 SHALE 
~? .. 4'~ OIL 
1 . 46 GF1::; 
(1. 00 1.,JfiTEF: 
O. 5'3 
0.0 :::: :::HA lE 
[1. ~:3 OIL 
~~1. 22 GA::; 
0.00 l,J FiT E F.: 
O. 1'=' .:... 

0.27 
[1.22 :~;HALE 
0.01 OJ L 
0 .03 Gf:IS 
0.00 HliTEF: 

41 , 4 ~, 
I 

(1. :~: H .: H ..... ,'II t~ r- O. 1 e ::.:: if /' n It~ 1/ :2.9:::::: C,.· .. H COf'IE: PtiT 1(1 
81.4 ~ V OL ~F A 8 2 . 8:2 WT . %F A 

73.6 

95. 1 

91 .(1 

'3 :3. '? 
I 

108. 1 

69 . 6 
'3 ':~ .. 5 

9:::.7 



tl 2 BAl.FlttC[:; 
DATt:: TO 412 ?::: 

t'Hi r:::~: I m. Atm EL El'1E IHRL E:ALAtKE :;:; 
um T::; HJ OUT ~~ REC. 

FI Tt'1 , t·J J T I ~u(; E t I ::;c n 'l 
n ::'; H ~~ ./ 1 '1 ! H 
O::-:'/C r.:t I ::;CFI'l 

f:::EPO I.:lE tl 

ORGANI C CARBOH # ./MIN 

Of.::I~ • H\'l.r F:ClGf:: t! ti./ t'1 i t I 

u r.: C;. t it "I I:::: I) G E t·j tf ./ t'll t·l 
:~: U L F 1.1 r: # .···· 1'11 tJ 

CI ; AU . m: 1 Gill ~t. .··,· t' l I Ii 

c: 1. 14 
1 :::: . 9::: 

1. 7(1 

0.92 SHALE 
O. 7::: CO t'lE: 

.-. -:"It:' 
':" . .. ,_I 

8.15 
0.:>1 

:~:'3.01 

71.39 100.0 
21 . 14 1 ~)O. t) 

18.98 100.0 
€: .16 TO H20 

1 (1. 79 TO CO:~.: CO.2 
(1.03 GA:::: 
1.46 85.9 
0.135 LIO 
1.40 ''1'AF' 
(1.130 SHti LE 
4.49 
(1.4:3 SHALE 
2.96 OIL 
1. 1) 5 GA:~ 

0. 00 ~'l ATER 
3. ?5 
(1.45 :::HALE 
2.49 OIL 
0.:::2 C;FI~:; 
(1. 00 ~'lAT EF.: 
5. :31 
1. 37 :::H F1LE 
c:.4'3 OIL 
I .. ~ 6 Gff::: 
(1. 0(1 ~ '.lh"(E~: 

0.5? 
(1.03 :::H ALE 
0.:- .:::: OIL 
0.20 Gfl:;:: 
(1 . 0(1 ~,jATEF:: 

(1. 1 J 
0 . 2:; 
(1 . 2(1 .::HAL E 
0. (1 1 OI L 
(1. 0:::; CIi::: 
1:::1 • 0 I) ~'.lfll E F.: 

:~:'3 .1 4 

1(1 ::::.8 

1 00. (1 

11 ::!. 2 

7:3.6 
h :"1 1 

~j. :~::::4 'f./ t'li r1::: 0 .0:;:: 6 ;F .. ··· t'1 I tl H 4. ';·6:~: C./H COI'1E: F:nT 1 0 
::::'31. O ~5 ',,iUL \FA 9[1. 5 t: 1H . \F f l 



::;n:WT I IIC~ DfHE 4117::: TO 
O;-'EF.:i=t I Itl(:' TI t'lE (' HF.::;:; ':0 24 
nr-'E:r:rn I riG rAClor::: 9':'1.67 

II ft Tn:;; Ut'lfl flF: '1' 

412'?::: 

' ., 
/ . 

~AW SHALE PROPERTIES 

CI I L Fli ~,jT\ 10. 3(1 H2O Fii ~H\ 1.67 
OIL FA GPT 

t'iI t1 CO2 ~H ;'; 

CAF:E:Oi I ~H ;'. 

[,1 I TF.:OGEtl ~'.IT~·; 

.27.00 

1 :::.04 

16.76 
~). 4::: 

A::;H 

HYDF.:OGf tj 
:::;ULFUS: 

~H~'; 66.66 

t,jT~': 

tH~': 
1. 76 
0.77 

RAW SHALE MOISTURE WT\ (UNGROUND) 1 .-,.-, 
.~ .::. 

G F.: A I'll I T\' 
'./ I ::: 
1./ I ~:: 

C f'1 r;: E: 0 t·j 
t1 I Tr?OGEtl 

C; P fi 1,/ I T 'y' 

C ~-i F: l:: 0 H 
tiT TI;:O,-;Et··! 
C02 

PRODUCT OIL PROPERTIES 

DEG AF'I 20.6 t,jATE r::: t,j T ~,; .-, .::.. [1 

:3U::;-130 0.0 :::;ED I t1EtH t'lL / 1 0~:::1G (1. (1 

::; U ::; -- ;:: 1 0 0.0 pour:: DEG F :::5. ~J 
~,jT\ ,::4 .0:::: H'/DF::OGEtl wr~'; 1 1 .2::: 
t,jT~': -, 1 1 :::ULf=UF.: t,jT~': O. :~:9 .::. 

~:Ut·j IIO~,~tl . ~ t. FF.:CIPEF.:T IE::; 

DEG API 20.6 t,lATEF.: 

t,j T~': 

HT\ 
tH \ 

~RODUCT WATER 'ROPERTIES 

_, W,'." 
.::." f "t 

:1. ';:14 

H \' It F: (I G [t·l 
:::;ULFUi,: 

~'l T ~.; 1 (1. 7 1 
t,ll ;': 4.05 

PAGE 1 OF 2 



112 '" ,'OL:; 4. 62 C2H4 ..... OL~,~ 0. 61 
t12+ii f.: \,'OL ~.~ 60. ';"::: C2H C: I,"'OL~: ~) . 51 
02 \,IOL ~·~ O. (12 r"-' , 

- ' '-' 
.:. "/OL:'~ O. 45 '-' 

CO ',,"OL~'~ 2. 64 C4' I:' '-' ',/OL:'~ O. :;: t;' 

CH4 '.."O L ~"; 1 . q.:. 
.. ' .' C:i+ ',/OL~~ 0. 3:3 

CO2 ' ... 'O L~·~ 26. ,) .~ ~ ,.-, ,-. 1c.. .:. If,,'OL~< O. 31 
t·1H:::: I'/OL~·~ O. 19 

GPO:~;::; HEAT '::TU./ ::;CF 1 ~ [1 ... 7~:: 

2ETO PTED SHALE PROPERTIES 

(I I L Ffl 
(I I L Ffl 

t1 It'l C02 

C l=i P E: 0 I·j 
t·1 I Ti?OGEtl 

lH :.~ ~1 • (1~) 

GPT ·).0 ::;: 

l,lT:': 1 :3.54 

l.JT:·: :::: ... ,-, 
_I • ...,..:. 

l'lT:'~ f1 " 16 

ff:;H l.JT :·; :34.65 

H'i'DF.:OGE t·j l'lT~< O. 1'-' c.. 
::;ULFUi? l,IT ;.: (1. ::: 1 

f EMPEP ATU RES DEG F 

kl-H,' ::;I-I AI _E I t·1 
fl IP "IIi 1t'1 
C; f1 :;:; E:: Ii 1 t·1 
(;f-!::; TIt I tl 
COOI.lt11~; (,Ii"1TEF: HI 
PF:Cil.ll.W r 0 1 LOU T 
nl 'm I ["tn n I r.: 

F:!I,j ::;I-III!_.t: 
F' r-:T :::;HfiL l:: 

fiIF: l 'uP 
fi I P til II 
tl I P E:Tr-1 
oro ri ~iL n I F: 

TPH 
TF'H 

::;CFI'l 
:~;CFt '1 

':;CF 1'1 
::::;CFH 

47 
.... , -01'-' 
.::. ::"1,:. 

c~ ::t6 
::~ :,t6 

.-, "";' 
::' I 

1 ~ .:' '-' 
.:1 -;:0 , , 

1. (1'1 
[i. ;::2 

t:" r_ .-, 0_' _I • • .:, 

:Y:,. l 
0.0 

O. '? ') ,} 

::; C F! I 1 3 • 2 
ti: !;_-; i 'i J r: :::Cf 11 64 . ~:s 

t,ri ::, [ :T,l :;;CTrl 1 :; .. .;: . :::: 
-, 0 i ri I 1:-; t l' :::; C Ft I .:=~ .::: 1 • .::: 

G 11'-, ::,1. ;-I!. L (I :=; '~: t: (I r 1 ·K UJ it E It 
en ':; f 'f'.,I:tJIUC T :::cnl 14 (' . ·1 

CO:-Ij liii, IIHTF f..' C~'I I 

rd !~; fi:! t: i-:El _ HUi I '" 
1 c::; • ::~ 
59,. ~-: 

I I L 'I 1, ' 1 I' l'II~ . rl 'F-- :_,....: . -,.' 
i: ! I 'I' I n '-I '/ U U ; F n; :~: J • 4 

F:ET ::;HfILE OUT .-,-, ..., 
..:.. t .. 

AIP t'iI1 Hl 2~J::: 
Gli ::: t'1 D H l 2 '36 
GIi ::; PF::OD OUT 2':'16 
COOL 1 t1C; l'~AT E F: OUT 91 

OFf r; A::::; 156 

TH; ~:OUC;HPUT PHF2 422.;:: 
1~: ET"'''F:I:::iI'l H r~ 7 ::: .? 

::; C F ,... T :::: 1 ';:t» • 4 
::;CF .. · .. T 2022.9 
::;CF.··· T 0.0 
;:;CF .... T 521 :::: .. :3 

:~, c: F ./ T 
:::; c: r ./ T :~: ?:::: 1 • ,~ 
::; C ;-' .... T ::: ::: 4 1 • .-:: 
::; c: F ..... T 1 :::: 3::::; • '~~ 

b fii·: U f· 'I ~'f.::.:::;'~; I t! HI., 2 '::. '} 
[: ~: It 1-' II J t1 II 2 I~I .. ' F-' T (I • t: 



L 

;:'. ~,F' '-')1 ? LA:n ,,:*:': 
Sf8RT!NG DATE 42878 TO 4297:~: 

Ui·i IT::; 

t"ln·l. t·j i h.OGEI·j :::;CI--tl 
f: ::: f.·1 # ..... t1 I t·j 
O;":'/GEr'~ ~:CF t'l 

ORGANIC CARBON #/MIN 

TOTtiL Cfli?;::O['1 ·: .····;'1 I [,1 

Of.:(;. t·j I Tf-'::OCfH H.·," 1'1 T tl 
::; iJ L F I.! t? *f ..... t'l I ~1 

0 " flU_ ('iE I GHT 

(1.0;"5 
"/OL\fA 

I t1 

6:3. ~~I? 
2:::. t56 
18. f19 

1 • ~::9 
0.6 1 ::::HfiLE 
e . 6::: CoriE: 

6 . 7 :3 

5 . 54 

'? " 6 :::: 

[1.7::: 

0.24 
0.:36 

~jO. :25 

#.· .. ·t .. 1 I [1 H 

GUT 

6 9. 10 
':11:' '-'_I • 66 
1:::. f1';" 

? 
I • 1':' '-' TO 11 21.) 

10 .94 TO CO:~·: C02 
0 . (1:3 GfI ::; 
1 c:--;o 

• ,_I .. 

0.0 '3 LI IJ 
1.40 ..... r:fF' 
o. 07 :::;HALE 
5 . 40 
O. ? C" I ,_, :::; HA LE 
":' ,_ I • 45 OIL 
1 . 19 GA::; 
0. 0 1 ~'JATE R 
4 . 0::--;0 ,_. i 

0 . ::::9 · :::; HAL. E 
2.91 OIL 
0.97 GA::; 
(1 • (1 (1 ~'J ATE F: 
6. 66 
2.20 SHA LE 
2 . 9 1 OIL 
1. 54 Gn ::; 
0 .00 L,IfHEF: 
(1. 6? 
(1 . 07 ::;H fiLE 
(1.40 OIL 
(1.21 CW:: 
0 . 00 !.·lInE r::: 
(1. 1::: 
O. J4 
(1 . 2'::: ::;HAL.E 
0 _ ~::12 OIL 
(1 . 02 C; I~::; 

(1 • (1 ~::) ~'ll~ T f~ r: 
4'3.09 

C.· .. H 1~: Ot'll3 f~:liT I I) 

101.5 
1(H3.~) 
1 (::H), (1 

121. 9 

8 0 .2 

,-,.-. .:'C,. • 5 

':1/ .-:, 
,_ , I • ,_ I 

71S.? 
96ft2 

'37.7 



L 

r-'U1 ;' , t F I~I :~: '_. ell . i.., I (I . r k : E:f1 Uli it::l:: 
DA TE 428;2 TO 42 ~ 7 8 

Ur'; l 1" ::; 

fi n l. t1 T -F-'O GEll :::Cft'l 
rt ::':H ~F .··· t'l I II 
U:·::\'I.;E;· ' SCF j"1 

kEPO CEil 

TOTFi L CflF.:E: Otl :j± ..... 1'1! t·1 

OF:G, ti 1 r:?OGttl ].f.··ll I t1 
::::,ULF IK: ~t · .. ·t'll tJ 

C(' rlL L ~'t:::: I GH T f~ ..... ,'1I 11 

I) , :::!,~:~ +; ... ·,1 I ti C 
6-;-' . :::~:i '.,' OL;;F;=i 

.. ~ .. ' ... 
( ~ - ' ,-, ~~ I l,:,'~ ;'~:' . 

1 i'i 

1 ;~: . 0 '=' 

1 • :~. '3 
0 . 61 :3Ht=tL E 
1).?2 ('Ot'l1:: 

6. ,?:::: 

5. 5 4 

7 .. 63 

(1 . ?::: 

~:! .. 2~l 
,-", ':I ,:,~ 
f_' .. ,_' 1_' 

. . -.. -
': • :-, ~ _ . I ! ~_. \.: ., 

ou r 

6 :~: . O? 
':1 1:' 66 .:..... '~.I • 

1 !::. 09 
7. 62 

10. 45 
e. 03 
1 · I:'t::' '-' .. .' 
(1. 09 
1 · ·:'c. 

.. _11_' 

O. 07 
I:' 
,_I • '-' 1-' . ':1':' 

O. 71:' 
I 'J .., 

'-' . 45 
1 · 17 
O. 01 
4. C'I:' ._, .. J 

~~1 • 69 .-, '31 .::.. 
0. 94 
O. (aj 
~ 64 tl. 
.:. 20 .:... 

2 . '31 
1 t::' ~, · '-' ~ 
O. 00 
O. 6::: 
O. (1? 

O. 4 0 
o. 21 
O. 00 
o. 1': ' '-' 
!) • :::: 4 
O. 29 
(1 . 02 
,0 . 02 
O. 0 0 

4 ::; • '3:~: 

1 ~) ~t • (1 

100 • (1 

10~~1. (i 

TO H2O 
TO CO :~.:C02 
Gfi:::: 

1 16. 1 
L I I) 
'.,lAP 
SHALE 

~Ct . ( .. ' . '3 
SHALE 
OIL 
GA :::: 
l'~ATE'P 

() ':' 
'-'':'" . 1 

:::HALE 
OIL 
GA:3 
l,lATEF.: 

c'-;' ,_, f • (1 

SHALE 
OIL 
GA ::: 
l,JflTE F.: 

::: 6 . 7 
:::HfiLE 
OIL 
GFI:::; 
~,j l=t TEF.: 

~ .- c::-o' ,. , '-' . ._' 
'~ 6 . ':4 

<-

:::H ALE 
OIL 
GF'6 
~,jA-C E F 

97. 4 



7- ~ :~F' I LOT PU'11n FO I;: CE D TOT . CftF:E:OI·: AI·1It fI f r·l . tl2 BALAflC "':':; *.:<,1, 
STARrIN~ D~T E 42878 TO ~2978 

tYi r·l. tHTG:OGEll 
J-i.:::i-i 
Ct :::; \ ' G r..:: i· j 

t::: EROGE t·l 

::;CF t'l 
# ..... t'l I tl 

!:;c Ft'l 

# ..... t'l I t· j 

# .···· t·1 I t·l 

o F.: GfH·1 I C CARE:(tt·l #.·· .. t·1 I t·j 

TOTAL CAR80N #/MIN 

O;:::G. H\'I'IFOGEt·l # .... ·1·1 I t·1 

0 ;-::(;, tl I TF:OGEt·1 *~ ..... t·1 I t·1 
SULFUR #/MIN 

6:::. 07 

0.:::5 
0.50 :::HfiLE 
O. :;:5 (:Ot'18 

5. 5~) 

4.53 

6~24 

0.6 4 

O. 1 '3 
0. 2'3 

4~~. 29 

6:::.07 
2:3.44 
1:::.0'3 

:3.69 
14. :3:3 

(1. (13 
1. 53 
(1. (1 '3 

1. ..,.:. ._' 1_' 

~~'. 06 
5.30 
(1.61 
:3.45 
1. 24 
0.01 
4.53 
(1.56 
2.91 
1.05 
(1- (10 
6.24 
1 • :::(1 

2.91 
1 t:' .... 

• • _I~ 

O . 00 
(1. . -.-. 

1:. ~ 

(1. 05 
o. 40 
O. 17 
0.00 
(1. 17 
0 . 29 
0.24 
(1. 02 
0 . 02 
o. 00 
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l'lATEF.: 

~:;HAL[ 

OIL 
G(=I::; 
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(1, Ci39 # ./1"1 I tl H 12. -;:' 41 C./ H COi'lE: F.: AT I 0 
:::2.'37 

% FEC. 

100.0 
100. (1 
100. (1 

181. 13 

96.4 

tOO.(l 

l~:H). 0 

97.6 

86. 1 
99.2 

10~'3.7 



L 

;" _.-,,! r! , -~ I • L I • :..~ .. r1 ~. ' ~ . .-' ~. '.. 

c.r'LF:ilT [Iii; FI-ICT Olo.: lOU . 00 ~.~ 

0 '; l FA 
Oll F fl 

t·il ti CO2 

CnRE:Oti 
ti I TS:O GEtl 

I:; F: ri ',,.' I T \' 
\,! I!::; 
"/ I!:; 
CnR E:Ot·j 
t·i I TF:OGEtl 

CF.A"'" I T\' 
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~'lT:'; 

DEG API 

~A W SHALE PROPERTIES 
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j-, t:.:: I-I T F: F' c L H!J t'l :.; 

.:") ':' 

.:- '-' " ,_, 

t:::, 1 
'1- '? CI 

, ~. '- '.' I t:: L D ~'I T~; F8= 6::: , '3 
i~; . .... '1':1 E L.. D .... ' , J 1_ ~ , f A -= IS;:'. ::;: 

::;CF "'T 
~:;CF / T 
~~;,=: F .· ·· T 
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0 .61 

C, • 2 1 
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16 . 1 .:. 
H'(DROG:::i" ~ '-' 

0. 52 ~:;ULFU.::;': 

IH ;·; 1 . 12 

I·JT;·~ 66 . :::!O 
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--------------------------------------------------- -----------------
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A .l r:: :::: Tn :::CF t'1 
-i(ITliL h T r.:: :::CFt·! 

1 . 
O. 

70. 
15. 
o. 

:::1:' • 

~:: C1 
97 

'3 
:::c 
Ij 
13 

TH RO UGHPUT PHF2 487.3 
r=:c: r .····F:H l.j ~H:' ; :3~:1. 6 

~:;CF.""-r :~: 545. 7 
::; C F ..... T 7'37 . 1 
::::CF./T 0 .0 
::: C F ."" l ' 4 .:;: 4 2 • ::: 

>:: I-; j=j:::; FLOI·l·:: ::; HO~'lH 01'1 .1 l·l ET t:A::: I .:: > 

MOISTURE V0L% 19.560 

c;:n T !~I ;-:' ::: Cf~ t'l 
c; f1 ::. i ! I I; ::: C F t'1 
(;;1':: [:'1"1 i ::: CFI'I 
-j Cil :-1L CII ':. :::Cr-i '1 

I. ; ::'::";. ::;E f;;_ LO .:::::: t ICIT 
C. . j :~: F r=: U TI.J C T :::: C F /'1 
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I·J T ~.~ 
I.JT ~~ 

1. 42 

1. 7:3 

0.43 

----------------------------------------------------------------------

GF:Fi'·.·' I T'y' 
I I ,- ,-. 
',' 1 ·:. 

..... I ::: 
(: fI F: [: (I t'1 
t ! I TI?OGEt l 

DEG AF' I 
:=:U:::-1 JO 
:::U:::-:::: 1.) 

I·IT\ 
HT~·~ 

PR OD UCT OIL PRO PER TIES 
----------------------
11:~ . ::: 1·I ATE F: I.JT\ o. 0 ::;:ED I t'lEtH t·1L ..... 100G 
0.(1 PO UF.: DEG F 

::4. 41 H'y' DF:OGEH 1·1T ;·; .:. lO :::ULF--UF: I.JT \ .:.... 

1.? 
o. 4 

:::5. f1 
1 1 ':' 0 

• ,_11_ , 

o. "7.-. , .:.:. 

--_._-----------------------------------------------------------------
~:Ut·1 DOHH (I I L PI?UF'EF:T IE::: 

DEC; AF' I 
------ -----------------

1. 7 

- -- - '._'- - -_ ... - --- - .-. - -- -- .. - _. ---.- - - -- -. -- - - -- -- -- -- -- - - --- - _. --- -- -- - -- -- - - - - .• - - - - - -.- -- -. -- ----

CfiF: COii 
t·1 I Tk CiCfJ I 
C02 

~RODUCT Hfi l'ER PROPERT IES 
~- --- • • _ -- • •• --- - - ____ _ M _ __ . _. ______ " __ __ _ • 

l iT::': 3.36 
1·IT>: 1.69 
I·IT\ a. ::::() 

H'''''D r~: OI.~f: t·1 
::; U L r-- u r~: I·j -f' ~.~ 1 C1 " 2? 

I· J T;·~ ::;:.4.:.1 



_. _-...---.. __ .. _----_._--_ .... - -.-- .. -----
w' I",IO :"- ~'~ c- .-, 1 ._' .:., Cc: H4 \,1 [I L ~ .. ~ (I. G':'I 
I ic: + f'1 F.: '.,.'U L. \ 6:2 1 7 · , '~:c:H6 ',,.'01.. :.~ O. 5,·t 
o ~:: ',/OL\ 0 ~-, .-, 

':'1 ,': 1'''-' • ':. I"~,' Ct L. :.~ O. 4':' -.. ; , . '-' '-' 
CO ',/ 01.:': .-, ,-,.-, 

.:.:. · ':, . .:' (>1 ~ .: . ' ... 'OL ~'~ O. ('6 '-
UI ·1-

, 
,/OL:'~ .: ' 92 ,- (:5+ ',/OL\ O. 00 

CO ? ',/OL. ;.: .-,.-, 
7~~1 Coo.:: · H'-"-' \lOL .~·~ ~j • :3 4 .::,.:, 

t·jH:3 '.,.'OL:': 1 . 2'~· 

RETORTED SHALE PROPERTIES 

OIL I:"FI 
OIL F';:i 

tl I ti C O~:: 

C FI RE: CII·j 
t·! I TF:O GE t·i 

~' l T ;.; ~1 • 0 1 
GF'T 8 . (12 

~·lT:·: 1 : .. 29 

~'lT:': - 96 :' . 
~'lT:': ~1 . 26 

f'1:::H ~·lT:·~ Bl . 5:;: 

H'lDROGEt'i ~H \ O. 19 
:::ULFur;: ~'lT: : ti. ::: ~-: 

TEMPEF.:A·rURES DEG F 

F II ~· I :~: H ~-I I. E I t·j -,-, 
( ( 

n :I. f·:: T It I t··1 ~~ ::: ::.: 
l:';; i"I:::: fHl I ti ~~?O 
(; ;-, :::: T It It··' 
COCII. :lt i C; 1.lrITEr;: II'i 
f·'kCiDUCT (I I LOUT 
fi!"1 E:: T E. tH f1 I F.: 

~~ 7 ~~1 

k Fl!! :~;i 1;:11..[ 
kLT ::',IIFILE 

fl I F T elf=' 
n IF.: till! 
f-i J k E:Th 
TOTrii .. fi lf, : 

t 10 I ::::"1 U 1-::: [ 

:::1" c; r: 
Cft :::; 'j Clf;' 
I"~ ~i :=-: t'l I D 

Tr'll 
rF'l ~ 

:::CFi'j 
:::CFt'l 
:~: C Ft'l 
:::C Fi I 

j 

1 

19 " ':.100 
o. 9t:; ~::' 

:::1.' Fi'l 
:~: CFr l 

21 
45 
?4 

1. • 2"1-
1.131 

::::::" 4 

.- , i::- ,-, 

.:: . ~.I • ':1 
~~~·~ ~O 

t:~ IY: rn 11 :~: C F I i :'2C . j 
·1 I] Tn! _ r~ FI ~;; ::; C F 11 2 ? t. Il ':i 

' ;['1:=; '·:[HI .. U,I:?; :::; t'il~l r I ·· iCL UJJr::D 
Gf;'::': i 'F: I.'.IDU CT :~:cnl J ::: ::::. 1 

CI 'i,:'1 1 'i. f·IC ~'II~'I IJ: r; [='t-I 
f: ilF: I I II;: r:u. flUI '1 \ 

1 :::: . ~'; 
~:: 1 . '::, 

U L 1_ '1' 1 U.lI ~·l r ~·~ FfI "~ / '?? 
Cr J L 'nE I n ' .... (11 _\ Fn -= ?:J. ::: 

F.:ET ::: HALE CIUl 396 
I=II F.: reiD Hi .: .. : ,.') 

.:- --' '-' 
Gn::: t iD II···i ~~?~j 

I-:-;I'i::: PF.:OD OUT 270 
COOL I t·ie; ~·!17iTEF.: OUT 1 '-'~ .:.-.... 

OFF GFI :::: 11::: :::: 

T H F: 0 U I.; 11 F' 1"1 T P Hr::~ 502. 4 
RET/ F.:nW WT\ 81.3 

::::CF ..... T ::::·1-9 4 .5 
::::CF .. ··· T ?94 . ? 
:::CF/T 0.0 
:::CF ..... T ~1-2:::: ::: . 6 

::.: C F' .... ·1· 1 :? 5 .::: • (I 
:::' C F ..... "I 1. c: 1 j • 4-
::.: c: r' ..... T 1 (J ') 6 6 • G 
:::C [=, ./ T 1:::: 4 :::1. (1 

:::CF ..... T '- ." ,,- t:" .-, t ,'f ·_' ·_' • .:.:. 

[: ell ' 1:1 F' i .: i: :=.:: '::; I t I H C ~~·1 . 1. 
E:CD F'D Itl H ~'Cl..·· f" r 0 .0 



_ .. _:;:: :( ,:,'1 L 1.1r' 'P"I" I~ [. j 'r' ",:;:( ';~ .. 
:;'=;Trtki H~j; IlliT E: :· '22;-' ::: TO i'2 :3?::! 

t·m ([:Y 1 f~ l. At·HI l L Et'1Et I TfIL E:AL m 1CE::; 
uln T::; It~ OUT 

FI i'n. ~ll"1 kOGn~ ::;U .... t·1 
fi':; j I jt.···· t·1 I t.' 
0;::; '·,'Gf .. t'1 SCFt'l 

7n~ 2 2 
25.18 
1 !::. 67 

&::'0::-
... 1 .... 1 .. 

25. 
1 :::. 
1 1 · 

.? 1 
F' '-' 

6? 
5::: 

::'; REC. 

7'=1 " . 3 
100. 0 
100. ~) 

TO H2O 
'? 06 TO CO:}.:C02 

LEPOGEt·j *f · .... H I t I 

Of<C lit·j I C Cfl f<: E:Oi·j # ..... t'l I tl 

(I r.' G , ti T 'f j·:OGI?t·j jI. .. ··1·1 I II 
SUl . ~U~ U/ MIN 

1 ....,..-, . .. . :.. 
(1.6 :3 SH fiL E 
1. 1 (1 COt'IE: 

5. 6:3 

4.54 

6.40 

0 .20 

0, 1:2":: # ... . tl1 t j H 

(1 . 02 GFIS 
1 7C' · I '_' 

O. 02 LIC! 
1 · 6:;: VAP 
(1. 1 1 SHALE 
C' :24 ... '. 
O. 7'6 ::;HRLE .-, 
';'1, 42 OIL 
1 . 06 GAS 
O. 00 ~,jATEF.: 
4. ::::':'4 
O. 71 ::;HflLE .-, '30 01 l .. ~. 

O. 79 G fl:::; 
O. 00 f,jFi TE r;: 
6 . 26 . -, 
.:: . 13 :::;f-IALE .-, ':'lO OIL .::. . 
1 . . :,.:' .:... '-' (;FI:=:; 
o. Oel 1·.liiTEF: 
(1, iO 
O. O ~:; ::;f-lfiLE 
O. 39 OIL 
O . .- , t: 

.:.: ,_I G':I::, 
~] II 1)1) ~'iriTE I~: 
[1, ~::O 
(1, 29 
O. 24 ::;Hf:,LE 
O. 02 OI L 
0 , 0:::: Gn:::; 
o. 00 (·inTEr,: 

44 , 1 .:' .:... 

101 . 1 

9:3. I) 

96. 9 

':'7 ,-, 
.. ' I • I:' 

109. B 

q7 .-, 
.. ' I • '-' 

102 . .-, .::. 

9? 9 



"'·H'IIO·I I'Lntl{ f=OF:Ci.::l l fin :. 
~:;lAfn I t~G Dfl fF 7227:3 TO 72:37::: 

t'1li ;EF: l11L fIt·m ELG1EIHliL BAUil'lCE::; 
UtH n.; Itl OUT 

f1H1. t·j I ·O.:OGEt4 
A::;H 
0; ·,; YC; t t·l 

::;CFt'l 
#.·"1"1 I t·j 
::;cnl 

?0.22 
25 .1 8 
1:::.6(' 

70. 
2:;. 
1 ::: • 

t:-
• _1 • 

. -,,-, ,- .~ 
,-~ 

1 ':' '- ' 
6? 
'-1,-• . ; .. :-

lOG . 0 
1(10.0 
10e. (1 

TO H:20 
13 • .-. -.::tl TO CO:~.:C02 

,.: [ F.: 0 C; t t·j 

ORGANIC CARBON #/MIN 

TOTfi t CFIr:::80tl t-f ..... I"1 I t·j 

I.J ::: I.; • t·ll T R (.I G E t·j tf ..... t1 I t·.1 
::;U L.FUj':: ~f .. ···t'l I I·j 

c:: nl .. L f·H. J I-; II T ~ t"" 1 '11t'l 

1.·14 
O. G::;:: ::;HALE 
(1.51 COt'18 

5. 6:~: 

4.54 

6 . 40 

0 . 2 0 

45. 09 

O. 0.3 GAS . -, 
Co. 17' 
O. 02 LIO 
2. 05 ",.'AF' 
(1. 1 1 ::;HALE 
5. :;4 
(1. 76 :;;HALE 
~, 

":'. 42 OIL 
1 .-,t:' GW:; . '':''-' 
O. 00 L,JAT ER 
4. 'J.:, 

I':'" 

f1. 71 ::;HALE 
'-, 90 OIL .::.. 
1 . 1 1 GAS 
O. ~;)O L,JATER 
6. 5::: 
.:. 
.:.... 1 .-, 

.,) ::;HALE .-, 
c. '~IO OIL 
1 1:- ,- (';rl:::; " 

,_I t. 

O. 88 f'!fITER 
O. 67 
o. 05 ::;HALE 
O. :~:9 OIL 
O. 22 (';11::; 
O. 80 f'!ATEF: 
O. 2 1 
O. ::;::0 
O. 24 :;::;Hf'fLE 
O. 02 OIL 
fl . 04 GfI:::; 
O. 00 f'HHEF: 

46. C::- .-, 
'-' .:,-

10. ~1?'(1 It.···· t!Hl,..· O. 'Y:.S? *:· "}I I tl H ::: . ::.: ::::1 c: .. ··· H COI'lE: F::ATIO 
80 . 20 VOL ~Fn 90.08W T.%Fn 

190 • 6 

g':. . u. 
.') 
"-

104. (1 

102. .:. '-' 

104. ,", I:, 

103. . , .:: 
1 (15. 1 

1 ( ' ''j ..I _'. 2 



, 

[: m .fl i ICE.':·. 
t'1A r~ l? I HL tit·1 [I E:.LEt-iEt!TAL BffLflIIC[':: 

UtHE: 114 our 
~~ REC. 

fI ", t·l . I~ J T I ~: OG 0.1 :::C:F t' l 
H::: H tf ./ I·I I 1·4 
Ci::-: · .... bft·1 :::Cf~ t'l 

7~3 . 22 100. 0 
26. 24 1 O~). [1 
18. .- -. 

1 O~~1. (1 1:1 I' 

~~6. 24 
1::::.61' 

6. 0:3 TO H2O 
1 .-. .:.:. 56 TO CO :~: C02 

IJ:"IT [I '~ # / t'j I t·4 

f::E::r:uc, Et'4 # ./ t·1 I t4 

OF: C Ii II IC C fi R r:: 0 t j # .... t·j I t·j 

(.1 r: c; . 1 i ',' 11 :'~: (I C [I·j 4i .... t·! I 1'.1 

u r: C; • I j IT t.:: (I G l:: j·4 H ./ t1 I t I 
::;ULi" C'i.: l ~./ i I I tj 

(I ' flU I· IL: T GHT 11./ I·I .l tl 

fl . 'H? 
::. '~" ;.' 1 

JF ... ··tll tl C (1. '~i';; t 
'· ... OL:.;;: A 

of • _, ' .' J. • .:- ,_I 

(1 . 66 :::;HALE 
o . 5 ::: C (I t'1 E: 

t::" ,- ,-,' '-'. -:' .. 

4. 7:3 

.- ,--, 
b.b!" 

o.(;? 

0, ,:: 1 
O. ~~9 

4 6. ;"0 

0. f· ·:· 
_" --' 

":- t o L. • ..... 
O. 02 
~. e.. 05 
O. 1 1 
C" C" .-
,_I • ·_'t· 
O. 79 
.: . .... . 42 
1 . 3 4 
~) . 00 
4. ..., .-, ,. ..:' 
O. 74 
2. 90 
1 . 09 
O. 00 
6. 6? 
;-, 2 1 .::. . 
2 . '30 
1 n 56 
0. 00 
0 . 6::: 
O. OG 
O. 3'3 
O. "') .: . 

':- '-' 

O. 00 
o. 2 1 
r' - ' . 3 1 
O. '-I l::" i: ,_I 

O. 02 
(1. 04 
O. CIO 

47 . ::: f-

G8:':: 
176 . t. 

LIG! 
'·.·'AP 
SHALE 

94. 6 
::;HALE 
OIL 
GAS 
'·IAT Ek: 

100. 0 
::::HFILE 
OIL 
GA:;:: 
~·jATEr::: 

100. (1 
::::HALE 
OIL 
GA:::: 
I·Jli TE F; 

102. 0 
:::HliLt: 
OIL 
GA::: 
~·jAT E"r::~ 

100 . 6 
104 . . -. .::. 

::;HflLE 
OIL 
Gf1:;::: 
~·J nTEr; 

10 ,:: . c:-
'.' 



::: T Ii k I I 1 1 C, l' li r r: ? 2' ~:: ? :~: T (I (' 2: 3 ? ::: 
O:--E I ~:;: T! liG T HiE (HP ::::) 24 
Of'Er:::rH I Ij '.~ FACTOI~: 100. OU ~,; 

------------
PI1GE 1 OF r:~ 

& •• _ •• -- ~- .... - - - - .--~ - -- -- - - _. _- - _._- .. - --- -- --- - - -- - .. - ------------- - ------ --_._------

OIL rf! (.JT \ 
OI L Ffl GPT 

t1 H j CO 2 (n~: 

CAPF::O t·j (n~·: 
11 I TI?O(;EI I I,IT:·: 

--------------------
';4 . 9::: H2O Ffl 

26 . 1 .:' • ,_I 

17. 9'3 A:::;f 1 

16. ,-, .-, ':, . .:' H'lDF.:OGEI·j 
O. t:".-, 

,_I .':' :::UlFU F.: 

IH:; 1.01 

In:·; 66. 19 

(,IT;': 
In;·; 

1.79 
0 . 74 

(1.64 

---------------------------------------------------------------------
~RODUCT OIL PROPERTIES 
----------------------

I:: A G: E: Ot j 
1·1 I T F:: (I (; E t j 

DEG API 19.'3 1,IFlTER In;·; o. 6 8U:::-- 1 ;~:O o. 0 :::ED I t'iEtjT t'il ..-- 1 (1 () I"; !). !:::1 :;::U:::-;21 (1 !7, 0 POUF: DEG F 85. t1 - ' . 
(,Ir: ::;.:.1·, 7q H '/ D F.: (I G E I·j l" r:·; 1 1 . 5 :~: 

I _. 

HT:-: .-, 09 :::ULFUF: IH ;~ O. 1-,-, .::. ,_II:' 

;~ Ut··1 DC.l~'11 j 0 I l f'f< I] F'E F: r 1 E ::: 
-----------------------

De G HPI 19 .':'< 1'.lliTEr,~ 0.6 

... ~-.. -- ---_ .. _ .. - . ., --_ .. _-- --.. -- ....... ---- - ----- _ .. .. -- - --- -- ---- ~- ------- ----_ ._- ----- -_._--------

c: n F.: E: CI i··j 
t l I TeOGEt l 
C02 

::'F:ODI.JC T (,lrITEI,: FF:OF'EF: TIE::; 
- - _ .. - .-- - - - _ .. . ~- -- -- - --

(-IT ~.: 5 . 6 ;~ 
(,IT:: ~~. 66 
1,l r : ~L 19 

H'i DF'OGEtl 
::;:UlFUI? 

(,Ir: 1 (1. >:::~4 
(,I T ~.: :;: • :::: 4 



___ ... 1-.0.1 .•• lO ll . ~~ •• , • •• t., •••••• ,_ . .. . . 
. ' •.. ·. 1 I'" ' .. '1.,. 1', '" 1. 1 .. . . ... ............ , ~ ,. __ __ • 

TO ~'2::::?::: 

--- ----_ ... _-_._- -_.- ---- ---- .--.-
H,:: 11/0L~~ 'l . t'::3 L~~:H4 ',.1 0'- \ (1 .54 
t'12+Af.: ',/OL:'~ 60 . :::0 C2HI:: "" OL~: 0.43 
0,;: 1,/Ol _~'~ O. O:~: C:~:' ~3 ' ... 'OL~·~ 0.8(; 
CO ' ... '0 l_;,; ,-, 

.,:. . 1 .-', .:: C4' ::; ' ... ' CI L ~: (1.96 
CH'l '"I'OL~'~ 1 . '::.4 C:i+ "/OL:': [1.62 
CO2 ',/OL;': 24 . .i ';:. ,~ HZ:::; "/OL ;'; [1.40 

t·1H :::: ',.,'0'-;·: 1. ;::5 

GPO::;::; HEAT ::HI..··' ::.CF 159. :::::::: 

.... _-_ ._--... - - ---- - .-------- --------- --- -------- - --------------- ----_._- -- .. _--.-

~ETORTE D SH ALE PROPERTIES 
-------------------------

(I I L f-' I~:I 

OIL Fri 

t'll tl CCI2 

CAF:E:Cltl 
t l I r F:: CI'-; [t I 

~,jT;,: ~~1 . 36 
GPT 0 .'3:::: 

~'l r;,: 16.53 

~,jT;': 6. 76 
~.JT :.; (1 • • -,t:' 

~ ._I 

A:::;H ~,j T ~,: :::0. (1'3 

fi 'lD F.: (I GE t 1 ~.j T ~,; 0.21 
::; UL F UF.: ~.JT ;.; ~) . 75 

- - .- - -.. - - -- - -.. -- ~- - - - - .. --- - - - - - --- - - - _ .. --- - - - -- - -- -. - - - - - - - - - - - - - - - - - - - .... - - - -----

TEMPERATU RES DEG F 

F:fHI ::::; I-lnLE HI 
fi I r: Tl.l III 
GfI::; f::Ii I t'l 
C,II:~; Tn I H 
COO!" I t,!C ~'lflTG.: I t'l 
f" [,:Ol)UC: r (I I L OU1 
m·m lE:.t n m p 

('2 

2 ;:.=: 
2 :~::.: 
.-, :- .-, 
.::. _I.:" 

1 l oS 
1 -,'" 

( '-' -, '~' . .. .:.--

F.:ET :::; HALE OUT :;: ~55 

n IF: HI! Itl 2 :~: :~: 
GA:;:; tlD Hj 25::: 
GA :::; F'~: OD OUT 253 
COOL I t,jl':; ~,j'-"TEF: OUT 1 .-,,-, 

-=- '-' 

OFF I-:;rl :::; 1 :::.2 

- ... -.. -----. -. __ . ~-- - - ~ ... -.-- ------ _. - - -. - -_.- -_ .--.--.. ----.--.>. _ - _. -- - .... --.. - - .-- - --- ------ _ .. _-- _ ... _- -------

F:IH~ :::;H liU =': TF'I-I 
FTT ::;HIIL. TF'I-I 

~: 1 F: Ti"IP :;:; C ['['I 
n T f:: II I Ii ::;C Hi 
fd F. F:n'l ::;cnl 
TOT t'IL I~ J F: ::; eFi'! 

< 
1 

O. 

-: .•. :. 
I':"" ... 

16 . 
O. 

:::::! " 

14 
94 

(I 
-::-: 
(1 
-;.0 

TfI~:OUC;f-IF'UT F'flF2 ~16 :::: . 5 
PE'r/PAW WT% 82 . 6 

::;c ~ ,/ T 
::;C ': .,·T 
::;C F./T 
::;Cr' .···r 

-:'7 ':'''7 .:. '_.' I ,_, I • ,_, 

::::::5.4 
0.0 

- .......... _ 00- ... - _ • __ _____ .. __________ ._ .,_. __ . ..... _ __ • _ ____ .. 

t 10 1 :::;TU:::L: "/Ol_\ :2;:". 2C1(j 
80 GR G.9~O 
I~, ~ 1':; r I) t ' ::; C F I I ,:: ':; . 0:. 
Cf 'I':; !.; I It ::;CT I i ~:: :::; . 5 
( n':; hlt'l :::;(1/1 2::::1. 2 
rUTr i~_ Cfl':;; ::;f'FI1 2;:: ':~. :;; 

1-:; f"i':, :-; I: II '- L I) ::':. t 10 T 1 _.j C Lli Ii E Ii 
1: 1-1::; , 'l<:CI JIUCT :~;cnl 125 . ':I 

I t'JUI. j t !I-, 1,I:n u:: CFTi 
f ltlC ri 1 r ' r:EL I !Ut'l \ 

1 3" ::: 
2':1. () 

1.J.l !_ 'I'l l I 1.1 ~II\ Ff'I = ')-.1.0 
1 'I l L 'olE 1/1 ' .... 0 U; F 1:1 ::: :_.:::: . :::: 

::. CF.·'T 1:::,44.::::: 
::. ( f ,,' T 1 ::::: . t ? .,., 
::; C r=- .... T 1 2 1 54. 7 
::; c: r .... T 1 4 ::: " ~ 1 • 6 

::;CF.···T CC l t.I\!:: 

[-: ~ if,: U F' ~: L ~::; '~; I t I H 1-; ,~, 4 • t 
nr::JI f' JJ Itj H ?O,' F f ~~! . 2 



,t i·* F' I l (IT t-'UltH ~c,.;.:;;. 

:::l Hrn 111(; Dfi rE (:'2 :~:,.. ::: TO 7.:~478 

t'ln rEF: I nL rnm ELEt'IEtHAL E:,-iLflt·tC:E:::; 
[ : f·1 L ti I· j C r-: ::: Uti I T::; I ti OUT 

II-ft·l . ~·1 I TF.:OC;E H 
(1.;:;1-\ 
u ::-.; .... ' G E t·1 

f·:E F.:OGEtJ 

::; c: Ft'1 
*~ ..... 1'1 I t j 

:::;CF t'l 

ff ..... t'1 I t·J 

TOTfiL Cfl r;:E: Otl #.···· 1·'1 I t·1 

ur,.:I.... tH fF.:OGEt-1 t!:.· .. ·IH II 
:::ULF UF: H."" 1'1 I II 

6B w?? 
25.0? 

0.55 :::::Hm_E 
1 • 00 COt'JE: 

6.12 

6. 45 

0.6::: 

0. 20 

45. (16 

59 .. 0::: 
25. 02 
1:3. 2::: 
10. 54 

"7 -, -::' 
I · ( ~-

O. 0 ;(: 
1 · 51 
l1. 16 
1 · 27 
O. (17 
5. ~3B 
O. 74 
~, ..:. ~ 

.:,'j 

.:.-.:... 

1 · 1 (1 

U. 01 
4. c~6 
O. 70 .-, c... 72 
(1. ::: :3 
("l- 01 
6. 09 . ., 07 <-. 
'-, .:.. 

-,.-, 
t" Co. 

1 · 29 
0, J.) 1 
~~1 • 67 
O. 05 
O. .:.,:' 

,_, 1 ... 1 

O. ~~5 
O. (10 
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68.97 VOL~FA 10.50WT.%FA 

1 16. C' 
.J 

,"'" .-, 
0":" • 1 

c·r::: '_1 __ 1. (1 

89. .-. ~: 

913. b 

96. 0 
9:::: .. (I 

'3 9 . 2 



L 

,I ' :I:~~ F' 1 LOT PLtH·1 r FOPCE D fHr1. tl 2 E:fiLHtjC E *~H 
~', Tn k T H j C; D Ii r [ ::: 0 6 7::: TO::: C1 7 7' ::: 

[-:t'ILiitKES t'lfl TFr: I AL At·m ELEt'lEtHfii.. Btiltit'KE ::; 
UNITS IN OUT 

fl n l. t·j I H:OG£'.I·j ::;CFl-l 
A~H #/ MIN 
(I ::.: 'r' G I:: t·j ::; C F t'l 

8 .:.~ . ;"2 
29. 15 

84. 
29. ..... . -, 
.:.:.::. ~ 

:3. 

72 
15 
:~2 
99 

:-:; REC:. 

1(10.0 
1(1(1. (1 

10(1. 0 
TO H2O 

13. 49 TO C0 2: C02 

KEPOGEt·j #/ t'l I t·j 

ORGAN IC CARBON #/ MIN 

·(OTnL CA~:E:Ot·j # ..... t,' I t·j 

or: ,-:;. t ! I Tr;-;OGEti # .····t" HI 
::; U;.Fur,: # ..... t'l I II 

(I 'm.L W::IGHT 

1 .. 39 
0.5:3 ::;HALE 
[1.:::5 COttlE: 

6.6171 

5. 44 

o. ~:2 

(1. (1 :;: GAS 
1 . , .. ? b_ 
(1. (1'3 LIG! 
1 . 47 ViiF' 
(1. 06 ::;HALE 
r 
~, . 4::: 
O. 7:3 ::;HALE .-, 
.; .. :~: '3 OIL 
1 '-,c: Gfi::; . .':'--' 
(1. ~30 t'JATEF: 
4. .- .-, t·.::,. 
~3 . F'-' -":- ~:;HALE 
'"'. c.. '-It:" 

':"-' OIL 
1 . 09 GAS 
(1. £10 t,4ATEF.: 
6. 76 .-, 2:;: ::;HALE .:.. 
2. :::5 OIL 
1 . 68 Gfl::; 
O. 00 l·lfiTEF: 
O. 69 
O. 05 ::;HALE 
O. :3':'~ OIL 
O. 25 GA ::; 
O. 00 ~·jFiTEF.: 
o. ~:: 1 
O. 30 
O. 25 ::;HFiLE 
O. 02 OIL. 
O. 0:;: G!i:~; 
O. 00 HFITEP 

~i 1 . '::1 1 

(1. 4:::(' *i ·····t'l I t·1 c: (1 .09:5 j..:.····,·l1 t·j H 5. 1 :::0 (:./H COt'I :::: Pfff 1 0 
6::;: .':,t;' I .... OL:·. Ffl 70.50~'iT . \FA 

1 16.9 

83. 1 

85. (1 

89. 2 

90. 6 

Q .-.. b. (1 

'3 :3 . 0 

9'~ • 2 

• 

• 

• 

• 

• 

• 



1'1!-1 fEr::: I HL At·m ELH1EfHflL E:AUilfCE:3 
Ut·~ I TS I t~ our 

% F~EC. 
n t·1 . t·1 I Tr.: uGEtl :::;C r 1'1 
i="1 :::; II H ."" t'1 I t4 
O: ·:",'(, [ tl ::;CFI'1 <:=:4 . ? 1 

22. 5c~ 

;::4. 72 100.0 
24.71 1 (H). I) 
22.52 1 (to. I) 

C" .- .-
,_I. tlb TO H2O 

16.::::;: TO CO:~.:C02 

~': EF.:O G Et·4 # ..... t·1 I 14 

OF: GnH I C Cfl F.:E:OI·j # .···· /··1 I Ij 

TOTAL CA RBON # .... MIN 

or:G. H··,·D f? OG Et·j #.····/"'1 I/'j 

ORG . NITROG EN #./MIN 
:3ULF-UF: # ..... n I t·j 

CI ' [:11 ... t . (,.Il· 1 G H T tf ..... t'11 /" .1 

0 . .'39 
0.45 ::;Hfil_[ 
O. :i4 cm'lE: 

4 . 61 

6.42 

0. 6 ::; 

(;. 1 :::: 
0 . 2::: 

45 .GO 

o It 5'9~'1· 
::- j • :~:t.:; 

# .···· I'lJ t·j C O. Ot.: O jr. ·· I'1I t l H 9 . 9::::7 
I .... OL_ :·; Ffi ::::::::. 16wr • \r- R 

1-· ,,'1, _ .. ' r, 

(1.0 :::: GA ::; 
1. 61 163.0 e. 09 LIe! 
1. 47 VAF' 
0.05 SHALE 
5.42 97.0 
0.62 SHALE 
3. :39 OIL 
1. 41 GAS 
0.00 l·JATER 
4.61 11)0 . I) 
~). 5:3 SHALE 
? ,-,E:' 
~. O·J OIL 
1. 18 GA::; 
0.00 ~'1A TER 
6. 4~~ 100. 0 
1 • :::9 ::;HALE 
2.:::5 OIL 
1.68 GA:::; 
0.130 ~'1 ATE F.: 
13.65 1 (10. ':' ,-
0.04 ::;HALE 
0.39 OIL 
0.21 GA:::; 
0.00 l·JATEF~ 
0.20 107. e 
0.26 qr:: .:, 

~ .... .1. r" 

(1. <:=: 1 ::;HfiLE 
0.0,:: OIL 
(1. 1213 Gfi:::; 
O. 00 l',1 AT E F: 

46.47 101 '3 

COt'lE: F~ liT I 0 



L 

~ I .!~ Fl f:: T I ~ I f ~ D FI T l: ::: Ci S ~ ::: TO::: C1 "( -;.1 :~: 
. ·"I'~ T I ' ~ !~ ~. : .- (~:I~'~-.. -;>t F'nCE 1 OF 2 

- --. -~ -- .~ ~ .. -- ... --.- .. _- --- -- - ---- --- -. ----- -- - ----- - -- -- - - - - - - --------- -- -- --~- ----

u TI_ I"~FI 

u I l. rA 

U:,PI::Otl 
t i.i TF.:OC;Et I 

wr:·; 
Cr:'T 

lH :: ; 

l'~T ~'; 
l,JT;'; 

~AW SHALE P20PErTIES 
--------------------
H.l. 135 H2O Ffl 
2::; II 70 

1 -, ..... ::::;: A:;:;fi 

17' .. 26 H\'rl~: OGEt·i 
O. ~ll:'~ :;:;ULFUF: 

l'JT~'; 

l' IT~'; 
l,J T~'; 

(I . ?'t.: 

1 .:.'') 
• '_1 .. -

0 . 74 

r: t"I~'J ::;HALE r·IOI::;TUF.:E l,JT\ (Ur·4GPOUt·ID::O 0.45 

r:li'10Ut·1T F.:ETA I t·jED 

I tICHE ::;::O 
2.1::::0 
1. 5~KI 
1 . OS!) 
~:I. 742 
o. ::i ;2:; 
U. :::71. 
0 ., 26':': 
[1 II 1 :::~i 
(1, 1 J 1 
PAr·j 

.:: l,) T :.; F.: ETA I t·j E D 
Ol·j EACH ::;CF.:EErj;' 

~:: .. 59 
35:1 :~:7 
~~::: .. 52 

1 (1. 1 '3 
2.41 
1:167 
0.19 
(1. 1 '3 
1. 11 

FACTOP::; 

DA (I H. ::0 = 1 .0::: 
D ",,1 0:: I t·j. ) == 1 • ::::3 
D',/.···· .Dr:i = 1 .2:3 

_. ------ _. --- ---- .. -. _ . ..., - -- -_ .. _ ._-- - -- ---- - .-- - ---- -. _._--- _._- ------ .. _--._-- ---- - _. - ----- ... ,. _--- -

c, r: ~:!'.,.' J: T\' 
'.. ' I ':; 

t-: 1 Ti?UC; UI 

DEG 
~:: u ~:; ~", 
,:,' I ,~. __ 
'-"-' '.~' 

FIF' T 
~ 

1 :::!:"'1 
.... , 

1 ~.1 .:: 
l,JT \ 
~ ·JT\ 

:::OF:(I])UC T 0 I L Ff;:O;:'Er:T I [::; 

1 '3 ':' l,j ATEr:: ~'lT;'; · '-' (I 0 ::;ED I "1 r ~ l I '"'1M 
I' , r: I; I t'l L ..... 1 001-; 

Ci (I F'OUS: DEC; F 
::4 1 -. : H 'f' Ii =: Ci C; c t·i lH\ · '.-

,') 1 ;:) ::;;ULFU? l,l T\ ,- · 

2 · '3 
1 t:" · ._' :::5 · 0 

1 1 C-;t · '-, i (1 · :::4 

.... -._.-._- _. - _. - - ... ~ ~- _. - - -_ . .... - - - - - - - - - - - -- - - -- - -, -- - - ---- - - -_.- - -_ .-, _. -. . . _- ._- - -- -.--

1.1 1.:: C n F' 1 1 '3 • ::: 

_. .-. - .M .- '. _ .. '·.N._ -.- -.- _. - .... ___ • __ . __ .• _ _ . ___ __ _ . _. _. ___ ___ _ . _ _ _ .. _. __ 0. ___ • __ .. __ . __ .. _ ... __ . _ _______ _ 

l·! -J . ; ~: • :~: 1 
~·JT;'; 1 • ..;.? 

I- ,.-. 
' .. ' ..... ~'I f ;; ':'.?l 

::·,ULF'_;,-' 
In "; 1 (1 . ::::4 
[,J T \ 1 . ::; ~~i 



I , 

SO??::: 

~RODUCT GAS PROPERTIES (DRY) 
----------------------------

H2 I,/OL\ 4. fot .:. C2114 I'/OL~'~ O. 64 -" -' 
t·12 + flF.: ,,,,IOL~'~ 6c~ . 5 1 C2H 6 fl.,IOL~·~ f1. 35 
02 '",'OL~'~ O. 02 r"-' • ,-. "/OL~~ O. 57 - ' ,-' . :. 
CO I,/OL\ .:. 20 (:4' ':. i·/OL ~.~ fl . 72 '-' . '-' 
CH4 I,/OL ~. : 1 54 C;::;+ \,'OL ~.: O. 4':' . 

'-" CO 2 VOL;·: 24. 5~) H'-" -' ' ... 'OL~·~ o. .-. Co" .::, .:. 
.: '-' 

t·IH3 ',/01_ ~4= 1 . 14 

GF~0 3::: HE AT ~:TU /::; CF 126 ; 62 

-------------------- ------------------------------------------------
~ETO R TED SHALE PROPERTIES 
-------------------------

OIL FA ~'lT \ ':1. 04 
OIL FA GF'T ':1.11 

t'II t1 CO2 ~'Ir; 1S.:::7 H::::H ~n:·: 81 . 64 

~'lT:': 6.2'1 H'lDI":OGE t 1 wr:·: O. 16 
~,jT:': Zi.21 :::ULFUf;.: ~n:·: 0.70 

CAl": E: ( I [.j 

t1 I TPOGEt·j 

-----._------ _. _-------------------------------------------------- ----
TEMPERATURES DEG F 

F: fi ~'l :::: H r'i L. E I t·l 
n I F.: T II I ~'l 
en::: E:D I t·l 
G8::; TD HI 
COOL I t·le:; ~'ll:iTEf.:: I t·l 
Pf:: ODUCT (I I L OUT 
fi t'1E: I EtH A I R 

75 
2 ~:6 
257 
257 
1 -, < 

~, ,l 

1 - , :1 ~t 
~[--
f ,_I 

F.:ET ::::HALE OUT 4:::7 
A I F: HD HI 2 ::::6 
GA::: t'lD H1 25 7 
Gfi::: Pr::OD OUT 2~; '? 
COOL I t·jG ~,jA TEF: OUT 1::'::4 

OFF Gfr:: 174 

------_ .. _----- - - - --- ----------------- ----- ----- ------------- - -------
~:fI TE ::: nl··jD I)Url l lT I TIE:::: 

F;:ti ~,j :::H flL.E TPH 
r:ET :::HFil.E TF'H 

n I F.: TOP ::;C FI I 
ng: t'l I Ii :::CF r'l 
fI I F: r::H1 ::;CFt'l 
T(ITI:IL fl I r::: :::CFt'1 

1 
1 · 

-;t-, 
1 .. · < .-
,l ':' • 

1 ,} · i l17 . 

.: .. :' 
, _I L_ 

07 

0 
13 
'-.' 
'-
. :. 
'-

THF:OU C;IIF'UT F'HF,:: 5 ::'::,j.. 9 
RFT / F.:AW WT% 81 . 3 

SCF./ T :;:50 7 .5 
:::CF ..... T 7 :~:O. 6 
:::C F .····T 641':' .6 
:::; CF ..... r 4::::::4.7' 

--- - ... -... -- - - - - - -.. - -- --_ ... - .. - " .. -- -.. - --- - -.. - --
t i 0 I :::: 1 U!? l:: 1,/ (I L ;.: j :::: • '5 ';:: U 
SP GR 0.998 
GAS TOP SCFM 19.7 
c;ns MID SCFM 24.9 
C A ~:; E: T r1 ~:; c: F Ii 2 :~: (1 • ~_~ 
TCiHi l. G!~j::: :~:cnl 275. (.I 

(; A::; ::::EfI L LO ::::~: tlOT I ··lCL UD ED 
C r! :::; F' F:: CI 11 U C T ::: C. F til ;5 6 , .::: 

CCICI/. T riG ~ 'lrnF.Y GF'i1 
fit ; E: n I F: F: E L H U 1'1 :.; 

1 'f • :::: 
::0 . (1 

C' [L \' I [I .D ~ ' J I ;; Frl :~ 70.4 
I~' I L ',.' ! [ L I! ',,1 0[_;'; Fli::: 6 ~' . (1 

::::Cl-· ..... T ::: ';! 5 • ? 
::.: C F ..... T 1 1 :::: ::: . '5 
:::CF ./ T 1 O'~9:~:. 9 
:::CF./ T 125,:: :;::.1 

::::(, F ./T - ,1;:::- -,' r:- .-. 
!" ,_I,' ,_, • ' .. ' 

E: !ik l-I r'f -:E::::::: I t·l H::; 2 '1. ? 
E:~:.LI f'lI Itl II ,::O ./FT 0.9 



L 

1*~PJLOT PLANT *** 
Sl'ARTING DATE 80778 TO 80:::7::: 

nn rEF: I AL mm ELEt'IEtHAL BALAtKE::; 
L:FiLAt·4CE::; UrH TS Itl OUT 

F"l T t'l • t·4 I T ~: 0 G E t·j 
fr::;f·j 
o >::'lGE ~l 

f-::E F:OGEt·j 

::;CFt'l 
~f ..... t'1 I t 4 

t;CFt'l 

~f.···· t'l I t·j 

# .··' t'l I t·j 

OPGflt·j I C, CARBOf·j # / t'l I t·j 

TOTFiL Cli F.:BOtl # .····t'1I II 

ORC a HYD ROG EN # / MIN 

OI':G. tl I Tf~: O GE tl *t/ t'lIH 
SULF UR #/MIN 

:::5. ~~ 4 
26.21 
22.66 

1. >~ 
0.4'3 SHF1LE 
1 • :;: (1 COt'1E: 

5. :31 

4.64 

6. 5 1 

0. 65 

0. 19 
0. 2::: 

4 '?62 

85 .. 03 
26.21 
22.66 
13.72 

:::. 9~Z1 
(1.(1:3 
1 .66 
(1.0 :3 
1 .52 
(1. 11 
s:.- -":'7 .J. __ , I 

(1.6 :3 
3.56 
1 . 1 ,.., 

':> 
(1. (1~) 

4. 47 
(1 . 60 
2. ':'~9 
o. :::::: 
O. O~) 
6 . :;:4 
1 . 80 
2.9 13 
1 o:::-c: 

,_I ._I 

(1 . ~~10 
o. -, .-. f L::' 

0 . 0:::: 
[1 . 4 ~) 

0.29 
O. 00 
O. 19 
(1 • ~~ ::: 

0.24 
O. 0 ;::: 
(1.0 ;::: 
O. 00 

47. 4 9 

TO H2O 
TO CO:~: C02 
GA::; 

LIC! 
VAF' 
SHALE 

::;HALE 
OIL 
Gii::; 
l,lliTEP 

::;HALE 
OIL 
GA::; 
l,lATEF.: 

::;HALE 
OIL 
GA::; 
l,lATEF: 

:3HALE 
OIL 
GI~::; 

l,lATEF: 

:::;HALE 
OIL 
CF1:::; 
l,lm"EF.: 

0.343 #/MIN C 0 .145 #/MIN H 2 . 367 C/ H COMB RnTIO 
:3:'. 19 I,,.' OL \Fli :::7 . ":.Ill,IT . ~';Ff~1 

~~ REC:. 

99.8 
HH).O 
100.0 

92.9 

92.4 

96.4 

97 . 4 

110.2 

I::~ t: . :3 
99.5 

99.? 



, 

, 

.) 

L 

t'lfl T EP I AL Ai!Ii tLEt'1EtJHlL E:AUiliCE::; 
UtiI n:; H~ OUT 

iHt,1. tH TF.:OGEtl ::;CFtoI 
fr:,H t "'- rI I t·j 
CI : :'/C:;Et 1 ::;CFt'1 

'-Ie:: .-, ,·1 _:".1 • .:: "t 
26 .. ;2 1 
2c~ . 6 ':: 

,-,e:' -:1,_' • 24 
~~6 . 21 
22w 66 
1:::: • (.:1 -' , 

/~ REC. 

H:HJ. 0 
100. 0 

TO H2O 
10(1.0 

,-, Ct _ '~9 TO CO:).:(;02 

f::.Er:OGEH 

Or:::GAtj I C CAF:BOtJ :j.j: ..... t'1 I t·j 

TOTAL CARBON #/MIN 

I_I f':: C; , /-·I'/lJF.:OG EI··1 :tf. .· .. I,J I fJ 

C'k C~ II t·J I T F: I) G E t·/ if ..... f'1 I t·J 
::·UL.FUr:: t~.""nltj 

CI ~, fiLL l'IE I GHT # ... ·/"1 I I·J 

1.·?::: 
0 . 49 :::;HALE 
1.::::0 COt'lB 

5 . :::1 

4. 64 

6 . 51 

O. 65 

O. 19 
O. 2::: 

4l . G2 

O. 03 Gfl::; 
1 . 67 
o. 0:::: LIt) 
1 . 1:" ..... ,_,.':' '",'AP 
O. 1 1 SHALE 
c-
.J. 

.:. ? 
'-" 

fl . . -.-. t • ..:. SHALE 
":0 
'-' . c- .-·_'t. OIL 
1 . 1::: GFI:::; 
~3 . 00 t,JATEF: 
4. 47 
(L 66 SHALE 
2. 99 OIL 
0. !::::: GliS 
O. 00 t,JATEF.: 
6. ~.c::' .':1 ,_1 

1 . :::0 ::;HfiLE 
.: . 
.:.... 9'3 OIL 
1 . r::-c:-,_1._' Gf/::; 
O. 00 ~'J!iTEF.: 
O. 72 
O. 03 ::H-JiiLE 
0. 40 OIL 
O. 29 Gft:::; 
O. 00 HATEF.: 
~~1 • 19 
O. 2::: 
~~1 • .-, .of 

I::' ~ ·t ::;HALE 
O. 02 OIL 
O. 02 C;fl:::; 
O. 00 1'.lfITEk 

41'. r:: .-, 
,_, ·5 

o . :::: 4 6 t~ ... ' ,'I I t j C Ci . 1 .:+ .:;. ~~ .. ' t'l ~ I j H :-: • .:} [1 1 C .... H CO t'l E: F: ti T I 0 
86 .1 9 VOl~FA 87.9iW·r .% FA 

93. c-
.,J 

Q':' .,,~. 4 

96. c-
'-' 

q"7 C' ." . '-' 

1 1!3. 1 

98. 4 
99. C' 

'-' 

99. ,-. I:, 



~. ;:. :.;. r'll I) I F' UH I r I- OF:: CE [t TO T. CAF.: BOt l PH /II tH (·i • t.l2 E: :=tL PlNCE ::.: ,1'* 1: ::'-1 AF: rIlle. DflTE C:077::: TO :::0:37::: 

A '0'1. t n Tr: ell:; Et-l 
tl ::::/., 
(I ;:.::./ C; E t l 

('1A rEP I AL Atm ELEt'/EUTAL ~:filJfUCE:~: 
UNITS IN OUT 
::::CFI1 

tf ·····t-1Itl 
::;CFtl 

:::5. ~~.:l 
25. :;! 1 
22.66 

.-, =- ·-, .of ':"-' . .::, .. : 
25.31 
2c~. 66 
12.:::c~ TO H2O 

:~ F:EC. 

100.0 
1(h).O 
100.0 

,·jATEF.: 9.:::1 TO [:0::.:[:02 
fl. 0:::: 

LEPO GE t'l # .····t·1 I t·1 

TOT ti L C ~ I F.: E: 0 t·l t~ ..... t'l I t.J 

ORG. HYDROGEN ff/ MIN 

Or:::G. t·1 I 1 F.:OGE tJ t/; ..... r/ I t.J 
:::ULFUr,: ft ..... t·j I I·J 

1.69 
0. '~7 
1. 22 

5.61 

4.4 ::: 

(1. (: :~: 

0.19 
O.2? 

46. ~~? 

SHAl.E 
COt'lE: 

GnS 
1. 66 
0.03 LIC! 
1 e.-, . '-',,:. '.lAP 
(1. 11 
5. :;:6 

SHALE 

0.61 SHALE 
:~:. 56 OIL 
1. 19 GA S 
O. 00 '·JtHEP 
4.4::: 
O. 1::",-, ,_'c- :::HALE 
.;. q':c 
~'.' .' OIL 
0.91 GA ::: 
0.00 "!A Tr,:P 
6. '- '1-, .::,':. 
1 . 74 SHALE 
2. ':;t9 OIL 
1 . I::- C:-,_,,_, GA::: 
O. 00 '·!n T EF.: o. 71 
(1. 1~13 :::HALE 
0 .4 0 OIL 
O. '-,,-, C.CI GF1::; 
O. 00 ,.j fi T E-: r~ 
o. 19 
O. .-, ...., 

'::'f 

O . . -, .-, 
.:: . .:. :31-1f1LE 

O. 02 OIL 
O. ~~1 2 Gli:::: 
0 , 00 (·.IFI rEP 

0.37:2 #.····t·1 I t~ (" O. i 35 # ..... r·1 I tl H ::=:. ;.'49 C ..... H COt'1E: F:tiT r 0 
89 . 27 VOL~FA 91.0 5WT . %~A 

4 6. 4~~ 

j8.6 

95.6 

100.0 

100.0 

112.5 

10!) .9 
100. 1 

100 . 4 



• 

• 

• 

• 

f , 

L: 

~:, Tflf.:l Hli..'; DfH - :::0 77::: TO 8fl::: 7:::: 
OPERFI'- I t~G -I I t';E (Hf.::S) 24 
OPr::F.'I=tTIt~G FACTOr::: 100. 00 ~.~ 

-- ~ - -- - - - --.. ---

PAGE 1 OF 2 

- -. - - - -- - - .-._-- - -- _. - -- - - - - - - - -- - - - - --- - --- -- - - -- _. -- - - - -. - -- - -. -- - ---. -- - - - - - - - - - - - - -

Ci 1 L FI=t 
OIL FA 

t'l I t·j CO2 

CfiR80t·j 
t·j I T F.:OGEt·~ 

--------------------
l'JT\ 1 (1 . J:3 
GPT 27.00 

lH;·~ 17 . 51 

lolT \ 16 . 6 1 
',J T ;.~ 0 • 4 '3 , 

H 'y' D F.: 0 G E t·j 
~:; UL FUF.: 

lH~~ 
!'JT ~~ 

1. 75 
0.72 

(1.4::: 

-----_._--------------------------------------------------------------
PRODUC T OIL PROPERTIES 
----------------- -----GP A',,! I T'r' DEG API 1q -:> l'JA TEF.: !H ~'~ 0 .7 ." • I \-1 I S ~:;U~:; - 1 :30 l;:1. 0 ~:;ED I t'lEt'IT t'lL/ 1 OOG 0 .'3 lV' I ::: ::;U::,-2 10 O. (1 POUF.: DEG F .-,e:- 0 *:' 0_1. CAF:E:Ot·j ',J T;·~ ::4. 1 1 H'y'DF.: OG Etl I'J T~~ 1 1 . 15 ti I TkO CE t·j I'JT\ .-, 

;~: i SULFUF.: lrr ;.~ 0.63 
.::. . 

---------------------------------------------------------------------
~UN DOWN OI L PROPERTIES 

Gkfi "/ l T'y' --------- --------------DCG fiF'I l,lA TEI? 0. 7 

--_._----------------------------------------------------------------
~PODUCT WATE P PROPERTIES 
---- ----------- --- ------c: f! f? E: (I t ·~ !'J T\ ;1. 00 H'r' Dr.::OGE:t·~ l'lT ~~ O. 00 tl I TF.:OGEt j HT ;; ';::1. 00 ~:;ULF:UF: 1,1T;'; O. 00 ! ;f(:: I,JT \ r~~ (11:-1 :"'. 



PACE 2 

------------------- --------
H2 ' ... 'OL~·; 4. ,-.[:" C2H ·~ '·/OL~·~ ~:L 4':' -:1,_' 

'-' t·t::-I li~: \lOL ~~ 6:::: • 95 C2HtS \·'OL~·~ (1. -;1/ 
~. I 

O~:: "."OL~·: O. [12 I ..... :. ~ ~:; VO L~'~ 0. 'J': ' -' .... , .J\..' co \"OL\ .:. ':, C" C4' S t,,·'OL:·~ 0. 74 ,_I • .- '-' 
CH4 \,1 OL~': 1 ::::1 C5+ VOL;·: O. c:,-.-, . ,_I.:: 
COC~ ""'OL:'~ 

.-, .-, (1(1 H2S '·,"OL~'~ O. 2~) '::":". 

t·IH ::;: f"IIOL~·~ 1 . ~)::: 
G F.~ (I ::; ;:; HEriT 3TU /::;CF 1 1 q . .' . '::~5 

. _-------------------------------------------------------------------
~ETORTED SHALE PROPERTIES 
-------------------------

OI L Ff'i ~,jT;·~ (1 .02 
OIL Ffi GF'T ) . (15 

t'1 I t·j CO2 l ,jT~'~ 1 :+ • 00 H::;H ~H;'~ :::::::" 2ft 

Cfi F: [:0 t I 
t·~ I TROGEt I 

~,jT:': s. 7~:: H\'lIRO GEt-l l,jT~': (1. 15 
~'lT~': ~1. 17 :3ULFUf,: ~H ~'~ 0 . ..,~ .. . J 

------- -------------------------------------------------------------

pm,1 ::;HI~ILE Hi 
flIP TIl It·1 
C;fl ::; E!D I t1 
Gfi::; TD I t··1 
COOL I t·le; l,jHTEF: I t1 
f-'RODUCT (I I LOUT 
mit:: I ErH f l I R 

TEMPERATURES DEG F 

., .. ., 
a'i F:ET ::;HAL_E OUT 

~~ ~: 6 f'i I R I" ID H1 
2 :~:::: GA::; t'lD Hi 
c~ 5:::: Gf'!:::; F'F.:OD OUT 1 -, .-, .::. . .:- COO L 111G 1,1f'lTER 
H6 
7? OFF Gf'i::; 

494 
236 
·-,c .. ·-, 
.:.:.._I .~I 

25:::: 
OUT 1 :::: 0 

169 

------ - - ------------ -------- ------------ ------------------------ ----
;;:: FI TI.: :::; mlD C! u ntH I TIE ::; 

R fil.j :::; H::tL_ E 
F.:ET ::;Hr:I !.C 

AIF.: TC'F' 
n I F.: t'l I Ii 
nIF;: Ent'l 
TO-rfiL A I F.: 

TF'H 
TPH 

i. U:: 
0 .. '~15 

::;cnl 77.1 
:;:;CH1 16.6 
::;CFr'l 14. c: 
::;CFt1 1 (1? '3 

TII F.:OUGHP UT F'HFc: 47 7 . :::: 
RET/RAW WT\ 80 .4 

~:; C F ."" T :;: .:.~ :3? • :;: 
:::;CF./1 ::::44. '3 
::;CF .. ··· T 7:;::5. '3 
::; C F ..... T 55 (1 ::: . 1 

_._--- -- - --_. -.- - -- -- -- --- - - - --- _.- -- -- - - - -- - -" 

t'IO I ::::1"1.1[<'[ 
::,f~' Gf~;' 

C; Fi ::; T 0 F' 
GW:; I!ID 
C; fl':; lH 1'1 
T I) T II : _ C; I I :~; 

1:-; H ':: :::: :::fll 

',,I 0 L ;.: 1 ':', • '} 4 C1 
(I. '~: :::::=: 

::; c: F t, I ~:: (1 • :? 
:::; c: F 1·1 c:: ~:. . 3 
:::; c: F t i .2 ::;: 1 • ':.1 
:~; CFtI 27'1'. ::: 

LO:=;::; t lOT I 'jCLIJ DED 
I; Ii ::. r' i: C:] i U C T ::;CFll 165. (1 

CO Ci l. [t 11-_; t'l ~71T FY C; f-' II 
nflE: fl T i'. r~:EL HUI'I ~. 

l ,t . :;:: 
?4.0 

(.11 L '/ i EUJ In'·; Ft,·: :~;',, '. ::: 
Oi l · ... 1 [U'I ""'(IL~·. FIi ·-~ '::::.2 

:::;Cf· .···-f 
::;C F./T 
:::;CF ./ T 
::;CF .···T 

10;:::::. :;:: 

1 1 ::: ::;: c: . '3 
1 ~11 :' ::: . 1 

:::; CF .··· T ::::42 '1.6 

F; ,-j r-: CI P r-: i~ .~; :, I t i f I C; 2 '1 • 2 
[:E11 F'D Ttl H::'I)/F'-I' o .. ::~ 

/' 



• 

• 

L 

:', :.;. ". 1-' r L (I 1 PUll n 1. ,.; !. 

::·I'HF.:r nIG lin I t :::2:::h: TO :::2'3?:~: 

[:fiLffIIC[::. t'ln " F.: I AL Atli..! ELH1I:..IHffL E:fl:. :it.ICE::; 
Utl l T:··; I t·1 OUT 

fln·j. t·1 I Tr.::OGHI ::;c:nl 
fl::';11 ~i ..... t·1 I tl 
(I :::: \' I ~ L: t·1 ::; C r t'l 

'-. ,-, ,-,~ .:::..: . • t:: ,_I 
,~,,-, .-, I-, 
.::..::. . .::.':. 

"".-. 1-'-:-
( .;. .. . ::',-
.:" :. .-,t:" 
.:. .. ,..) . '::' ._1 
.j -:. .-,,-, 
"- ~. .::. c· 
17 . 50 

/~ REC. 

8':' • ',j. 1 
1 0(1. ,) 
1 (1(1. (1 

TO H2O 
4. 7'5 TO CO::~.: C02 

KEF:OGEt ·1 

TOTAL CARBON ~/MIN 

OF:G. ti I TI<O CEti * ..... 1'1 I II 
:::;Ul..r~ uF.: # ..... "1 I 1'1 

.-, .-, c:.: c . ,::,_, 
0. 59 ::;HALE 
1 .66 COt'1E: 

6.00 

4 . 95 

o .. ~:;: 
0,:;:0 

0. 0:3 Gli:~; 
2 . ...... -, 

.::.~ 

O. I ':' '-' LIG! 
.j 
.:.... ')4 '",IFfP 
r1. 05 SHALE 
4. ,~ "" 

" ( 

O • . -.., t, .. ::;HALE 
.,:. 
'-' . 28 OIL 
1 . 01 GA::; 
o. 01 t·JA TEP 
4. (1::: 

O. 6:3 ::;HALE 
2. 77 OIL 
O. 6::: GA::: 
o. 00 t·JATEF.' 
b. 1 .:' .:... 

1 97' ::;HALE 
':' .:.... 

- :- -, 
f .. OIL 

1 .:":. GA!:; . '-' '_I 
O. 00 f,JliTEF: 
O. -;;1.·, I':" 
O. 04 !:::HALE 
o. :36 OIL 
O . .-,.-, . :.'..:;: GAS 
O. 00 ~'Jii TEF.: 
~Zl • 22 
0, 30 
o. '-,C" 

'::',_1 :::;Htil..E 
(1. 0:::: OIL 
o. 0:;: eli:::: 
o. 00 ~' lfITEI<: 

·1,::' 
"T .. " • 06 

O. 1 '::~;:' # ..... t'l I tIC Ci. 1 ;::: '3 ~-I: ..... t 1 I t·1 H 1 . 06 7 C ..... H CO t'l [.; F.: '=-1 T I I) 
76.6;:' '.,' I) L :';FH 7::::. 'f::HIT. ~'J.'A 

9':' 'J. ':. 
'..I 

b'--' 7 . .::. . I 

r", .-, 
0':':. 4 

.:' '? c: 
1.0.:1 I • ,_, 

102. '3 

94 . 4 
10:::: . 2 

'37. 2 

/' 



• 

• 

L 

'; '-;I; 1-' l .rl l t-'Ullll F . 
:::; rR I~ : 'l 1 i li,1 DflT E :;.:2::::7::. :::29 ?:J 

l'lt"! TEF:: I iiL mlD ELU1EtHfH_ E:ALAtKE:; 
UNITS IN OUT 

. fiTt'1. tH fr.::OG[lj 
fr:; H 
O;:;\' C[II 

f:::EROG Et·j 

:::CFt'l 
II / t'l I tl 

~:: CF r' l 

OF:GAr·j I C CAF.:E:OI"j t./t'j I tj . 

TOTAL Cn RE: ON H/ MI N 

URG. HYDROGEN #/MIN 

ORC. tlI fF.:OGFII # .. ·' t'lI t,j 
::: U L F II F: *~ ."" t1 I 11 

.-, '-I .-, c-

.::...: •• ~: ,_ I 

22. ~::8 

(1.59 ':: HALE 
1.2::: CClt'IE: 

6.00 

4. 9~i 

?00 

0 . 2:::: 
0. ::::0 

83. f: :;: 
2:3.25 
.-, .-, .-.. -, c...::.. c..1j 

13.4? 
.-, -:t e. 
0" I' '-I 

0.04 
2.5(1 
(1. 13 
2.32 
~). 05 
5. 1 .) .... 
O. 67 
3 It 2::: 
1- 17 
0. (11 
4. 27 
0.6:3 
.~ -,-, 
c.. It ( " 

(1-
,-,-, .:. ( 

O. l10 
6.:31 
1- ':. -, 

. ' I 
,,:. 7 .. .., 
..... I , 

1.57 
0. 00 
(1. 7CI 
0. 04 
o. :~:6 

0. 29 
(1. 00 
0.22 
(1.31 
O. 25 
(1.0 :3 
O. 0:3 
O. 00 

50. 64 

TO H2O 
TO CO:~ : C02 
GAS 

LIe! 
VfiP 
SHALE 

SHALE 
OIL 
GA::: 
l'lATER 

SHtiLE 
OIL 
GA::: 
HATEF~ 

::;:HALE 
OIL 
GFt ::: 
L·lflTEF.: 

::;:HALE 
OIL 
GI:I ::: 
L,l FI TEF.: 

:::HALE 
OIL 
Gfi:::: 
L,lfITE F.: 

I) . ::":: :~: ,: jf /' t'iI t·j CO. 1 4~:: # .... t'1I t·j H 2 • :3:3:; CJ H C Ot-m F: A T I 0 
7 (~~ • 6 ~" \,10 L ~.; F Ii 7 ::: " 4:i tlJ T . \ F ,=, 

~{ F.:EC. 

100.0 
100.0 
10~L (1 

133.8 

85.5 

("'0" ,:)b. 2 

90.2 

99.4 

9:::.6 
10 4 . 6 

100.4 

• 



L 

fl T t'1 • t·j I T F: Cl G -: t·j 
r:i':::~l 

O;:":'I'GEH 

T01 . CrtF.:~. C"j fHHI fi TI·l . t·E : BALAHC[:; f.+1: 
TO ::::2 '::I ?;:: -

I'HirEF.: I nL mill ELEIIEtHffL BALAtjCE:; 
Ut·~ IT:::: 1 H OUT 

~:cnl 
ft ..... !·' I ,.j 
sen1 24.40 

2c~ II 28 

:3 :3.8:3 
24. 4~) 
~t'-I ,.. ...... 
~.::.. iC-.;) 

10 .05 TO H2O 

1013. ~1 
100.13 
100.13 

12. 20 TO CO:l.:C02 

f:::EROGE t·~ # / 1'1 I t·4 

OF.:Gfil·1 I C CAF:E:OH f~ "" I'1 I t·i 

TOTAL cnkBOli f~ / I' I I t·i 

ope; . H\· l)f.::OGEti ~t- ."" 1· 1 I t·i 

ope;. t·1 I TF: OG [t~ # .· .. ·i'l I H 
:::1 :U:UF: ~f""'!'1 I tj 

1. 46 
o. ~j 1 :::HfiLE 
(1.95 COI'lE! 

5 .1 9 

4 . 2::: 

6 .04 

0. 61 

0. 20 
O. ;26 

4 4 . 69 

1).134 
2.49 
13. 1 :3 
' j '-"j .:.. . ..)~ 
0.1)4 
5. 10 
0.58 
3.28 
1 .-.~ • C,. .J 

0. ~) 1 
4 .: .. -, _.:...0 

0.54 
2.77 
0.96 
0 .013 
6.04 
1. 70 
2.7? 
1.5 7 
0.00 
0.65 
0 . 04 
(1. ;::6 
(1. 26 
0.00 
1:1.21 
~~1. 2:::: 
[1 .21 
0.0 :::: 
O.OJ 
0.0 0 

46 .02 

GAS 

L I Cl 
I" ,' AF' 
SHALE 

:;~lt1LE 

OIL 
GA:3 
~·lATER 

SHALE 
OIL 
GA::: 
'·lAT EF.: 

:::HALE 
OIL 
GA::: 
'·IAT ER 

:::HALE 
OIL 
GFI::: 
'·lli TE F.: 

:::HALE 
OIL 
GA:::. 
'·I ATE F.: 

0.4'1-1 # ..... ,'iI t~ C [I. 1 06 t~ .. ··· I'iI ti H 4. 160 C .. ··· H COI'Ii::: PAT I CI 
!:: :=: . ?t'.:~ 1· ... OI_ ~·~FF"i 90. ::: ::::IH . \FF! 

1713.5 

98. :3 

HHL13 

10 ~3.1} 

108 . 1 

109.2 
107 . . ~ 

1 ~3::::. I) 



• -, " f' : : !.! , ~ ::: !:; ~ :~. " :-, t I! 

( . :':l::n'l 1 ",1, f HIt.: O-lf.::=';:" ~::4 
(,: Ef::f"IT 1 t I':::; Fn CTCF.: i (10.00 

1. 4 • "~ .. : ' 

'-' - .. 

_", 4 • __ _ _ • _M 04 _____________ _ ______________________________ . _______ ______ ___ _ _ • __ ____ __ ___ _ 

Ull FA 
n'l Ff"i 

'" T " I . i l C02 

C'tlF.:t::Ot·; 
t·1 I Ti=:OGEt·j 

~,JT~'; 

GPT 

~'J T ~.; 

~'JT~'; 
~'JT ;': 

'3.'31 H2O FA 
26. (1t;:1 

17. 75 A::;H 

16 .5 ::: WI' DF: (I GEt j 
13.54 ::;UlFUF.: 

PliL,1 ::;H li L_E 1'10 r ::;TUPE 1 .. 1 r:·: ( Ut·jG F:ClUt·jD :;' 

At'IOU r··I T F::ETA I t·jED 

.:: ::;CPEErj O;:'EI·j" 
I t·4CH;::::;) 
::.:. 12[1 
1 .501.] 
1 • 0'5I~1 
Cl.742 
(1. 5~::S 

O.3?1 
0. 2 t':::~1 

0.1 ::::j 
I). 1 :::: J. 
F' FHl 

dH\ PETAH1ED 
ot·j EACH ::;CF.:EEH) 

7.57 
41::.00 
21.94 
17 . 09 

'3.32 
1 . 94 
1. 17 
O. 1 '? 
0.19 
f). 5::;: 

~·J T:·~ 

~H: : 
HT;·; 

FA c: T OF.::3 

DA .:: Hj.)= 
D './ .;: I t·j. ) = 
D'· .... ·· .. D:=i = 

1 . 06 

66.96 

1. 15 
1.4 :::: 
1. 2-f 

- - ------------------------------- ------------------------------------

f PAl...' I Tl'j l 
',,' f. ::; 
'/ I ~:; 

c~-l::;::t:Or·j 

t! I Ti;:OC::::tj 

DEG AF' I 
::; U ::; - i :::: 1:1 

:::;U::;--:2tO 
~IT\ 
~,JT \ 

~RODUCT OIL PROPEF.:TIES 

1'3. ,-, 
~'iATEF: ~ 'JT;'; () 

I) • 0 ::;::::D I !'IErn t'll...' 1 Cl~~jC; 
C1. ~=I POUF: DEG F 

::4. ::: 13 H 1/ II ~ '=~ U i~ E ~ ~ ~ ,j T ~.~ 
-. 2,=1 '::UlFUF.: ~ . ' r ' .' .::.. ' I ··· • 

4. .-. 
.:: 

1 . 1 
I-i c:-,:, ._, . [1 

1 (1. l:'iG 
O. 7'9 

-------------------- ------------------------------------------------

ti T T r~: i~~ :~ E t I 
l,lT;'; 
~H··; 

lH'< 

'? U [.j Ii U ~ 1 t·j (I 1 L_ r F: CI ? E F.: TIE ::; 

4.2 

~~. F: Ct II U C r l : ATE: F' F' r,:: IJ F' f: I? T ! i=: ::' 

• 0'9 
.71 

1-j';'H.uC£::t·1 
::; '_; ~_ F U t . 

~! r ~·~ 11. :=:-f 
~'lT\ 1. 'fU 



, 

L 

----------- -------_._ --------
H2 ',,iO L~': r. 1 1 C211 4 I'/OL~~ o. 64 ,_'ll 
t·,? oj- fir<: " "' OL:'~ 

,,- .-, 
:~;::: C2 H6 ""'O L~': o. 40 '_.,:: ,. 

0::: ',,iOL;; o. O:~: C::: • ,-. " /OL;'~ o. 4 '-' .:' ': . 
CO I ... 'OL ~·~ ":' 90 C4 ~ S 'v'OL:'~ o. 55 .:. ... 
CH4 '" ,'OL;'; 1 . 46 C5+ '· ... OL~·: o. :::: '3f 
CO 2 'll 0 L ~.~ .:, .: . ?6 H2 ~:: ',,iOL;·; o. 2t~ ':".J. 

tl H3 :";OL\ 1 . 60 

G f': 0 ::;::; HEI-=tT ::TU / :3CF 121 .·1 5 

------------------------------------------------
~ETOR TED SHAL E PR OPER TIES 
-------------------------

OIL F f'1 ~,lT~·; .~j. 00 
OI L FA GPT :1 .0 ll 

tH t ~ CO2 ~·jT;·; 1 Of 0:1t:' A::; H ~ ,jT ;'; ::::;: . '-It:' . 1 ,_1 ..:::. ,_I 

CARE:Ot·1 
tl I Tf?OGEt·1 

~,jT;': :' . :::0 HYD F.:OG Et1 ~H ;': o. 14 
~,jT ;.; ). 21 ::;ULFUI7:: ~ ,j T ;.; ~) . '? ::.: 

- - - --- --- ---------------- ------------- -- ----------------------------
TEMPERATURES DEG F 

kn~·j :::;HnL.E I t·j 
fi I F.: TIl II·j 
(, f-I ::; E: It I 1·1 
en :::; TIl I t·1 
COO L I t·~ C; ~·IATf: r::: 1 t·j 
Pr;::ODU CT I) I LOUT 
nt'lt=:! E t rr f'iI F.: 

70 
2 21~1 

~:: 79 
279 
1 14 
1 71 

70 

RET :::;HALE OUT 4:::4 
AI F.: t'lD I lJ I, 22'3 
Gf't::; t'lD It1 271::~ 
GfI ::, F'POD OUT 27" :'1 
CO OL I t·l e; (' !f:iT r::: ~: OUT 12 1 

OFF Gfj':; 177 
_ _ 4_, __ _ _ W_ -- .. _ _ _ _ ~_ .. _ • _ _ • • _ _ _ _ • _ _ ____ • __ _ _ M _ ._ . _ ___ _ • ___ .. _ .. __ __ •• ____ _ ___ __ .. . _ __ _____ _ ___ _ _ ... ___ __ _ 

~A T E S AND QUANTITIES 

F: ri ~,j :~; H fi L ::: 
F:t:: T ::; Hti LE 

fi I f;: Tor' 
n l F: f'l ID 
fi IF: [: Trl 
TOTl"IL fl T r.:: 

·ITI -I 
1 PH 

::; CFl-l 
::;CF t'l 
::;CFt1 
::; CFl-1 

f I i) I :::; T U F: [ ..... I) L \ 2 6 • 6 :::: ~-l 
~ r Gr 0.9 48 
c;n::; TOr=- :::;cnl 
G ~ 'I ::; 1'1 I D ::;CFt I 

1. ?? 
1 . 02 

15 .6 
1 ~L ::: 

106 .1 

':':' ':.' t:_ ,_I 10 I_I 

Gfi:::; E:T t'l ::;CF t·! ::: :~: 4. 5 
l OT n L I~i I .. ; ::;U=-t'l ?::::. ,} 
G n :~; '~;r til .. L O';:,:::, tl Cl]" I lC LUDED 

C; t t ~~; F' f.: (I • Iii C T :::; C f=- I'; 1 6 1 • . '!-

l OOt. 1 tj l, !jm ::r.: Ij' t' 
t ll'IE: I·ij I;: kE L :·I Url 

1 ·' ,", '-t to I. ' 

22 .n 

OI L \' J r: l. [) (.j r· . F n ·~ ? :.:. 4 
OI L. "1 ' I L! II "/ I) L ;.; F n· ?:: . " 

T H 1-::: 0 U C H F' U T F' 11 f~ 2 5 1 .:+ • (1 

PE T/ RA W WT;'; 80.4 

::; C F ..... T J 5 ::: 9 . 1 
::; C F ..... T 74 0 . :;: 
SCF ..... T 70 (.1 .7 
::;CF ..... T 5 0 ::::1~1 . 1 

:::;(: F ..... T 
:::;CF .... T 
::;CF ..... ·I 
::: CF ..... T 

H1':)i .0 
11 ::: 0 , :~ 

1 1 1 1 ~_~ . 7 
1 .::: J:::? . 0 

t:: t-j t .: 1.'1 f' F: c: :::; ::=; I ' j HI:'; 
E:::: J I F-' II If 1 I I ? 0 .... F' I" 

20'1. 1 
o.? 



.,.,. :':" d -' 1 LOT PLfll!T ~' *:':' 
:3TAVr I tlG DliTE r:29? ::: TI) ::::307::: 

t'lA rET t flL miD ELr:itE tlTAL E:f1LAtKE::; 
urH T::; Itj OUT 

nn··j. t: I 1 F~OGEt~ sen1 
n ::; H 4f ..... t'l I t ~ 
O:<'/I,I .t! ::;CFt'l 

:::'1-. ::;:2 
29. ~~5 
22.I'l1 

7·:, 
I' ... '. 

29 . 
22. 
1 .-, .:.:.. 

7::: 
. ~,t... 
..:: ... t 

41 
4'~1 - ' 

~; REC. 

'3 :~: • 4 
100.0 
100 . (1 

TO H2O 
9. :::9 TO eO:~.:C02 o. l ! ~iTEF' # .···· 1'1 I H 

f.: E F: I) G E t·j #- ..... t'1 I t·j 

TOTA L c:n r.::E:otl H.···· t'l I t·1 

U:-.:I..l. tj .lll<: CI GE lj *~.····t'1 I tj 
::,UlI- IJf.: 4~/ t'1 I [.j 

(.I' ::IL L. l IE rGHT · ~!"" "I'iI[' 1 

O. 75 ::;HF'iL E 
1 • 1'3 Cot'1E: 

.- Co· ..., 
t .• '_' ( 

5. :~: 1 

7.'-D 

0. 73 

0 .22 

OJ GflS 
1 . Qc::' ....... ' 
O. t? LIe! 
1 . 74 \,IAP 
O. 04 ::;HALE 
c-... ' . '-,.-, .:.: .:.. 
O. 71 SHALE 
-:' '-' . 34 OIL 
1 . 17 GAS 
O. 01 ~'JliTER 
4. .-,-, "':t" 

IZl • 66 ::;HALE 
~, 

-:.:. .-,.-, 
oc.. OJL 

(1. ,-,t-, 
c' .:. GI=I::; 

O. 00 ~'JATEF.: 
6. 49 . ') 
~. 

.-, ... 
':':I..t SHnLE 

2. :::2 OIL 
1 . 4,:: GfI::; 
O. 00 ~.J Ii T EF: 
O. GI~ 
O. 05 ~;HriLE 
O . .-. -, 

• ':11' (tIL 
O. .-,. "! 

L:I' GA :?; 
O. 00 ~'lflTEI? 
O. 20 
o. ::::0 
o. ,:: 4 :::;llr:ILE 
O. 0,:: OIL 
o. 0:::: GFI :::; 
o. 0(1 l,II=tTEF.: 

:':d . 2·1-

(1 • :~: 3 i~: tl ..... t I J t·j c: (1 . i :~: 2 j'! ...... t'l I t j H ~:: . ? >:1 3 c: ..... H CO t'l E: F: n T I (I 
7C. 24 I,/ OL \ Ffi ? ? .9 H IT . ;'~Fn 

1 (1(1. ':-'-' 
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4.0 DATA PROCESSING 

4.1 INTRODUCTION 

The computing equipment use d wa~ a Hewlett-Packard 9830A general purpose 

programmable calculator. The program language is called BASIC. Input is by 

typewriter keyboard and output by the 9866A line printer. There is a built-in 

tape drive for larg~ cap a c ity storage. The read/write memory size is 15072 

l6-bil words. 

Programs are written and edited a t the keyboard and are stored on tape 

c a settes . Da ta i s stored i n tes t data files on tape cassettes and called from 

the keyboa rd. 

Ma nufacturer I S soft\vare t apes were u sed f o r polynomial regression and 

a nalys is o f variance . 

4.2 CALCULATIONS 

Ga s Calcul ations 

A gas calculation program was written t o cal c ulate s p eci fic gravity, 

molecular weight , c.nd g ross a nd net heilting value based on the composition of 

the rAtor t gas . The specific gravity determined in thi s p r ogram is the n input 

to the flow calculations program alo~g wi t h orifice d ifferent ial pressure and 

flowing temperature and pressure to calculate bottom , midd le , top , a nd 

product gas flow rates (SCFM) . The air flows (bottom , middle and t op ) a r e 

also calculated . These values along with other input data are stored o n 

computer data tapes. This information can then be loaded i n to c ommon memory 

and r un through material and heat balance programs . 

Raw Shale Rates 

The raw shale rate is calcula ed usjng net wei9hbelt data per unit time 

and adjusted usj ng the \-le ighbe lt correctJon factor . 
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Crude Oil Production 

The initial and final tank gagings, initial and final oil temperature, 

water content, and API gravity are input into the calculations used to deter

mine the volume of dry oil at 60°F. It is assumed that crude shale oil 
behaves like a hydrocarbon. 

4.3 MATERIAL BALANCES 

Eleven individual material balances are calculated from operating and 

laboratory data for each test day. These balances are briefly discussed 
below: 

(1) Atmospheric Nitrogen Balance 

The atmospheric nitrogen balance is calculated from the measured 

quantities of air input, product gas output, and Vol% N2 of the 

product gas measured by the gas chromatograph. The N2 content of 

air is assumed to be 79 Vol%. This balance indicates the 

accuracy of air and product gas measurements. This balance should 

be less than 100% if gas losses are encountered through the rotary 

seals, r ecycle gas blower or other equipment. 

Gas · losses are estimated by calculating the quantity of gas 

require d to force this balance to 100%. All material balances are 

calculated on an unadjusted basis and a forced atmospheric nitrogen 

balance basis by adding these estimated gas losses to the product 
gas. 

(2) Ash Balance 

The ash balance is used to calculate the retorted shale rate by 

assuming a 100~ ash balance . The ash remuins virtually unchanged 

during retorting (consisting primarily of 5i02 , CaO , A1203 , gO , 
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Fe203, and other mineral oxides). The equation used for cal

culating the retorted shale rate is: 

Ret. Rate 

(3) Oxygen Balance 

Wt% Ash. Raw Raw Rate * 
Wt% Ash, Ret 

The oxygen balance is ~lso assumed to be 100%. The difference 

in the quantities of 02 input from air (assuming 21 Volt 02 in 

air) and 02 out with the product gas (Vol% 02 in product gas 

measured by the gas chromatograph) is used to calculate the 

quantities of CO, C02 and H20 formed by combustion. 

The production of CO and C02 by pyr~lysis has been calculated 

from a material balance of the Fischer Assay. The production 

of C02 from the decomposition of mineral c~rbonates is calcu

lated for each test day. Thus, net carbon oxides from 

combustion are determined. Any excess air not us e d to burn 

carbon is used to calculate the water formed by combustion. 

(4) v7a ter Balance 

The vvater balance is calculated using the raw shale Fischer 

Assay wt% H20, wt% surface moisture, and the water formed by 

combustion of hydrogen, the retorted shale Fisc~er Assay wt% 

H20, \.,ater in produc t gas, and water in the product oil. It is 

assumed that the retorted shale is totally water-free. 

(5) Kerogen Balance 

The kerogen balance is calcu lated by s ubtracting ash, mineral 

C02. and Fischer Assay water from the raw shale and assuming 

the remaining material to be the organic , or kerogen , material . 

The kerogen out in the product gas is calculated as the 

summation of all hydrocarbon gas components including 112' H2S , 
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NH3 and Fischer ~ssay plus combustion CO, C02 and H20 • The 

kerogen out in the retorted shale is calculated from the 

organic carbon and organic hydrogen remaining in the 

retorted shale. The kerogen out in the product water is 

calculated from the amounts of o~ganic carbon and total 

nitrogen in the product water. The dry product oil produced 

is all kerogen material. 

(6) Organic Carbon Balance 

The organic carbon in the raw and retorted shale and product 

water is calculated from the difference of total carbon and 

mineral carbon from mineral C02. The organic carbon out in 

oil is calculated using the wt% carbon of the oil. The organic 

carbon out in the product gas is calculated by summation of the 

carbon out in all of the hydrocarbon gases including Fischer 

Assay and combustion CO and C02. It is assumed in these 

calculations that the inorganic carbon balance is 100%. 

(7) Total Carbon Balance 

The total carbon balance is calcnlated the same as the organic 

carbon balance except that mineral carbon is not subtracted 

from the total carbon in the raw shale, r e torted shale, product 

water , and product gas. 

A for ced total carbon balance is r~n for al l Pilot Plant 

test periods after first forcing the atmospheric nitrogen 

balance . 

The total carbon balance is forced to 100~ by adjusting the raw 

and retorted shale rates . The same ratio is kept between the 

raw and retorted shale rates so that a lOOt ash balance is 

maintai n ed . 

) 
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(8) Organic Hydrogen Balance 

The o~ganic hydrogen in the raw and retorted shale is calcu

lated by subtra.;:; ting the hydrogen in the Fischer Assay , .. ater 

from the total hydrogen. The organic hydrogen in the oil is 

calculated using the wt% hydrogen of the oil. The organic 

hydrogen in the product gas is calculated as the summation of 

the hydrogen in all hydrocarbon gases inclurUng "2, H2S, NH3 

and the H20 formed by combustion. The organic hydrogen in 

the product water is calculated from the hydrogen in ammonium 

ions and dissolved hydrocarbons. The dissolved hydrocarbons 

are assumea to have a C : H mole ratio of 1:2. 

(9) Organic Nitrogen Balancp. 

(10) 

(11) 

The organic nitrogen in ra", shale , retorted shale, oil and 

product water is based on the total nitrogen of those products. 

The organic nitrogen out in the product gas is calculated from 

the nitrogen in ammonia (NH3) ' 

Sulfur Balance 

The sul~ur in the raw shale , r e torted shale , oil and product 

wate r is based on t he total sulfur of those products. The 

s ulfur out in the product gas is calculated from the sulfur in 

"25 . 

Overall Weight Balance 

The weight of material in is calculatp.d from the rates of raw 

shale and air in . The weight of material out is calculated 

from the rates of retorted shale , product gas , product water , 

and product oil o u t . 

~. 
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