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Weatherford

COMPACT PHOTO DENSITY
COMPENSATED NEUTRON

COMPANY
WELL
FIELD

VANGUARD OPERATING, LLC.

FEDERAL GGU #24D-28-691
MAMM CREEK

PROVINCE/COUNTY GARFIELD

COUNTRY/STATE |UJ.S.A.fCOLORADO
LOCATION 1001' FSL & 536' FWL
SEC 28 |TWP 68 fuom 91W | Other Services
Latitude MA

Longitude

APl Number 05-045-23531

Permanent Datum GL, Elevation 6130 feet Elevations: feet
Log Measured From KB, 17.00 feet above Permanent Datum M_muw mu__ Mwmm
Drilling Measured From KB aL 61 mo”oo
Date 09-DEC-2017

Run Number ONE

Service Order 4558-199975761

Depth Driller 840.00 feet
Depth Logger 840.00 feet

First Reading 819.00 feet

Last Reading 97.00 feet
Casing Driller 97.00 feet
Casing Logger 97.00 feet

Bit Size 12.250 inches
Hole Fluid Type WBM

Density / Viscosity 950 Ib/USg 4500 CP
PH /7 Fluid Loss 9.40 -
Sample Source FLOWLINE

Rm @ Measured Temp 1.71@ 75.0 ohm-m
Rmf @ Measured Temp 1.37@ 75.0 ohm-m
Rmc @ Measured Temp 206@ 750 ohm-m
Source Rmf f Rmc CALC CALC

Rm @ BHT 1.32@ 97.0 ohm-m
Time Since Circulation 3 HOURS

Max Recorded Temp 97.00 deg F
Equipment / Base 13244 LIB
Recorded By ADAM SILL

Witnessed By RICHARD McNEILL

Last Edited: 09-DEC-2017 05:00

BOREHOLE RECORD

Depth To

feet

340.00

Depth From

feet

97.00

CASING RECORD

Depth From

Bit Size

inches

12.250

Weight

pounds/ft

0.00

Shoe Depth

feet

97.00

feet

0.00

Size
inches

16.000

Type

CONDUCT

REMARKS

- SOFTWARE ISSUE: WLS 17.05.5956.

- RUN ONE: SHA, MCG, MVC, MDN, MPD, SKJ, MAI RUN IN COMBINATION.

0.5 INCH STANDOFF USED ON MA.

- HARDWARE: DUAL BOWSPRING USED ON MDN.

- 271 G/CC LIMESTONE DENSITY MATRIX USED TO CALCULATE POROSITY.

- BOREHOLE RUGOSITY, TIGHT PULLS, AND WASHOUTS WILL AFFECT DATA QUALITY.

- ALL INTERVALS LOGGED AND SCALED PER CUSTOMER'S REQUEST.

- ENGINEER: A. SILL.

- OPERATOR: B.TOVAR, D. GILLISPIE.

|In interoreting. communicating or providing information and/or making recommendations. either written or oral. as to loas or test or other data.



type or amount of material, or Work or other service to be furnished, or manner of performance, or in predicting results to be obtained, the
Contractor will give the Company the benefit of the Contractor’s best judgment based on its experience and will perform all such Work in a good
and workmanlike manner. Any interpretation of test or other data, and any recommendation or reservoir description based upon such
interpretations, are opinions based upon inferences from measurements and empirical relationships and assumptions, which inferences and
assumptions are not infallible, and with respect to which professional engineers and analysts may differ. ACCORDINGLY ANY
INTERPRETATION OR RECOMMENDATION RESULTING FROM THE SERVICES WILL BE AT THE SOLE RISK OF THE COMPANY, AND
THE CONTRACTOR CANNOT AND DOES NOT WARRANT THE ACCURACY, CORRECTNESS OR COMPLETENESS OF ANY SUCH
INTERPRETATION OR RECOMMENDATION, WHICH INTERPRETATIONS AND RECOMMENDATIONS SHOULD NOT, THEREFORE,
UNDER ANY CIRCUMSTANCES BE RELIED UPON AS THE SOLE OR MAIN BASIS FOR ANY DRILLING, COMPLETION, WELL
TREATMENT, PRODUCTION OR FINANCIAL DECISION, OR ANY PROCEDURE INVOLVING ANY RISK TO THE SAFETY OF ANY
DRILLING ACTIVITY, DRILLING RIG OR ITS CREW OR ANY OTHER INDIVIDUAL. THE COMPANY HAS FULL RESPONSIBILITY FOR ALL
DECISIONS CONCERNING THE SERVICES.

\ 4 5INCH SANDSTONE MAIN \ 4
Depth Based Data - Maximum Sampling Increment 10.0cm Plotted on 09-DEC-2017 05:02
Filename: C:\Minimus 17.05.5956\Logs\Vanguard Fede.. \WWanguard Federal GGU 24D-28-691 Main.dta Recorded on 09-DEC-2017 03:48
System Versions: Logged with 17.05.5956 Processed with 17.05.5956 Plotted with 17.05.5956

Depth

in Compensated Density
Feet grams/cc
2 2.25 2.50 2.75 3
Timing Marks

every 60.0 sec

Gamma Ray

0 F;IFs’I 150 Sandstone Density Por.
' percent
150 225 300 30 20 10 0 10
------------------------- T e e e PR PR R R PP
. . Borehole
9?!1?.“5!-9?.'!9.9.[ Temp in
inches deg F
6 1 I_1 16
Sandstone Neutron Por.
percent
30 20 10 0 -10
———————————— i T
Bit Size
inches HVI
6 11 16| CEvery

10 cu ft
-

Annular
Integral




0.25

c: w
j=H :
Bi m
28 |
ol
O m et
28 i
...%m o ;
=3 H H
O : :
O i m "
9 . . ......\ \ L NEY ; ....\z) L .:.\... .\b ....\\(
S | B in/M IIBAAVAY YA /
s CEIHEE 1\ 4 .S\ AR N /\ Vel
(=3 v ol : 1 § o i
d 1 v vl
[ | A
| | A VL NARRR/
| | A 1 W h
_ _ ».\,(\ / ) ol W[ VA
| t P " Y ] 7 o 7
m _ __ Y ..-.- A HS “_ A ’ . .|
= i f HH f S
2 o . \ i [ |
W = 1 I Il ]
3 HEREGL v TR
€ | AR 1 HIE L ___.\;. ! ;
@ | ) z/ 4 il /
“ _ ‘. _.... ____D,__, ﬂ_ ..\. A A Ju K “\ w. AN W~ Iy = b_ - \ i \ ﬂf
IR SERY / 1 LA A VN NEEARANVIRR S N \
m ..... ... ! t_— -— ..f.)r*.l.l\... —......ﬂ.l\-.mx N (ﬂ_ ~_— m— ™ ‘.-\- /.rlll\/‘u./__n.-lldw\.\ f-
EEEEINT ] i f LY
| HINH ] [ |
| AR L i L EEE / __ n
; 1 ' \ \ / Al
=X HAL ! K ! AN
| 3 T T ] T T _
= > o
n = & 2 m © £ W o o (=] o (=]
o - 0| — —
b © x? 0 o
2 S
= | | | | | | B _
(=14
=, H P TS A U SEE CUE PEVEEE (o LN SETER FEV TP S e P AU IR D P PO W P e St At IO N Sy P S P SN R P i P -
g ) 7
N N
i o k| o~ \ ﬁ A N\ | ()
3IE . LA [ \
£i0 | / A I\
o a i
=H ! "\ R ) < e7-d N
QTum Om T E= ’ = T - == i LRI ol | e B mPER =
o: m
0

[ ——

1




DCOR—

r

f.-. " ' -. SRS " \ ; Y ALl ] .-. L N |-.-|- s L7 o ne ... "1 il b J -—.
/ ." AL N .... | /. ; \./,.\/f /.. L \./).... : SlF3 .... || .... ~ ....a. | \.. .... ..5): (\ // TP ‘ g h.\...i.\bf.“.\ " i
fiN Ay riRAri\'a =N LI ANy YN N MALAVY M |
< ﬂ_ \.>\ / mc /\ i / /_.r _\ M MM /\ MM ,\( y
2z Y
D||E
o o
H
! I
\ \ L
1 N1 1
f HEHERE fr ik \ M iy
\ \ nfl (W dr il INERER jan AR JEEN
# i H m i1y H { 1\ ._—

,.—w _\_ \ L __. wh_\ DS _1.w ‘__ ﬂ_:“_/\“ ,ﬂ. L . __ ..-w\ ,h_ __ ] __ | B} —_ um [ ! f .w ﬁs \“,M__} ] /
] T TN TR ST T S T TR e e T T AT NN LT T y
AN TSN [ {0 R A T T T Y il SagR! AFENEREE
i h Y Wl R i 4E THHE ] 1 17 v |t AT N

\ l | i 1l | | O Al [y (]
AL B T e N L
I 1 I
ALY Vo v M A ; Vil MRl
T T P 1 1 1 1 _
R2
=3 o o o (=] o o =)
5 8 =5 8 g © 5
| | | | | | s | % | | | | | _
) . . m\_/ s \, \ AL . eadatan
\ ‘ \ /(_..\..)(.)r/ 7 A /\ m kiw f \ / .///\\ A A ‘ )_, ;)
1 /]
VeV W AR /A M M) WAVAN!

——
<«
£

.




R R TAT AR S A e AN INA AR
JMRENAVANEINEAY VT T ,\ N :

== it

Pl
M N =R A\ __:, ! mﬁ _n 7y
j I A ! \ ! ] ) M
H R T ik 0 0 U NN R X RN
1y ~Nd \ \ -._‘_ \ ] V| iy 1 ! F Sl -
. Anuangl Y VAN LR /] A HH R ! LWAS
A N \ i i ] 1 | Lk 1 (o fy [ M
Aot b A Ll ] e
r/‘_l—\ i ~% 1~~1 I /.4.|\..I l\./ll\\_. < S PEN R ] o R I g F T~ —_\ e V L7 N NEA 11 h T.Il\.f||.. L |
I SR EEHEHEE N W1 SN LR __. CREEEE AR 1M FANAR SRTHARREALE S
v v I i 1
HA ! _ “___\ MY ___sﬂ,_ ___ AR AN /___ LY K
I i ] VIV R 1 I HEW
(RHED AR ARARY N Mk RN HRY _
| | | o
S
o =) (=] o [ o o =3 o
o =3 =3 o
(=1 (=1
| = | | | | | | | | = | | _
N _\/\ N \) . \/ A LA A
AV ™N o \ \ Tim
y I / N AA | MAAA aVi A / \ \ /
\ | . N LA IAS BERRa4A VNIV NI NS LY LN A /\
LY = O B T P oY [P Clodd € s = - e/ L P L i i3 T Pl e = i TV

L —f
‘-.,_____
¢
~
L
7
et
<
-
D
]
~—




™
\\_ﬁ
& 2
m o
Q
H 0
“.. |-. ..- .- .W_J
i e MIFE R 1 ! ¥
3 B S BERER FER RNEE JIB ol | YR SE AWRT I L S
... -. J .quﬁ.? ._.- ... ._\.,..._. .. n__ .u\... ... ..o -._.1 -.u- ... th .y -.__.. w ... . ..) . ! 8 m
R FAVAS LN N N i MY N\ 3|32
S/ IR f & |7 HER
A A J t\ f,\ x m 5
= 8
ARV 4 - g
W B o
Y ‘-./
: !
N H [ (A
| Al " A o A L f __ -
I [ __ “_ \ Mn|.__ a__ HA Y | n
(i, HEN ; _., 4 Iy ! SREE
il _ __ .___. e | \ Al - _ \ REHEE" Lt
Apsauie P ANREpEN Y N ae ) auN N ARNIRRARD N IEa RNAG ) SORER AT T
§ ._.../\ J L L R AL N A ._ e T __ 1y 7
l | \ AL o i VT nl 7 T 14
_ SRR IR Q1 W I | -
! __ﬁ INEEE ImEE _ W i j
AR ERIRER A AR R ! _ ol
| |
g Q o o o o A o m. =
5§ ¢ 5 08 g o 8 §eg
= | | | | | |
/ / g A
i ﬁ NTLAIEN 0- w\ i A o
E o
ALY | @ 35V 1, x
\ FARE)
h / . . ™, A / —__?),\)\ -
- - L ¥, e E SR AL e kel S ; ECR B o R R L Tad .._4 [y oY B b ol P TS s :
i m
\ ﬂ A\ ( m
C VIV T £
T




T e TR R s

every 60.0 sec

Gamma Ray

API
0 7|5 150
150 225 300
Density Caliper
inches
6 11 16
......................... O ——
Bit Size
inches
6 1.1 16
DST Uphole Tension
pounds
5000 0

Borehole
Temp in
deg F

HVI
every

10cuft
-—

Annular
Integral
every

10cuft
_—

Replay
Scale
1:240

percent

30 29 10
Sandstone Neutron Por.

percent
30 20 10
____________ e

PE
barns/electron

0 _? 10,-0.25 {

Sandstone Density Por.

Density Correction




Depth Based Data - Maximum Sampling Increment 10.0cm
Filename: C:\Minimus 17.05.5956\Logs\Vanguard Fede.. \WWanguard Federal GGU 24D-28-691 Main.dta
System Versions: Logged with 17.05.5956 Processed with 17.05.5956 Plotted with 17.05.5956

Plotted on 09-DEC-2017 05:02
Recorded on 09-DEC-2017 03:48

N

S5 INCH SANDSTONE MAIN AN

\ 4

REPEAT SECTION \ 4

Depth Based Data - Maximum Sampling Increment 10.0cm
Filename: C:\WMinimus 17.05.5956\Logs\Vanguard Fe.. \Wanguard Federal GGU 24D-28-691 Repeat.dta
System Versions: Logged with 17.05.5956 Processed with 17.05.5956 Plotted with 17.05.5956

Plotted on 09-DEC-2017 05:02
Recorded on 09-DEC-2017 03:35

Timing Marks

every 60.0 sec

Gamma Ray

AP
0 75

150

150 2?5

300

Density Caliper

Bit Size
inches
6 1.1

16

Depth
in Compensated Density
Feet grams/cc
2 2.25 2.50 2.75 3
Sandstone Density Por.
percent
30 20 10 0 -10
------------------------- T e e e PR PR R R PP
Borehole
Temp in
deg F
Sandstone Neutron Por.
percent
30 20 10 0 -10
———————————— —_————
HvVI
every

10 cu ft
-

Annular
Integral
every

10cuft
_—




W
N
S|
=
= i _
3ig | S
ciw Q
Qi ECT a
28
GO
=3 H
Ai i
w R L Al L
90 | a ! LA AL A EAY A R R AN EEY ,\
n./_m /: N H S, ‘e Y -..l ..\’-. H ' . ) 1Y o 4
i Sp L ; \ ANV /”_ : FAVANZ I ;
=Y AN f J1 L N (NS
_ Y Ve, i
_ / A
! ..gm i al p
VL
c | , m \
g | \ ____ o) A A Q 7 __. WA
S N ] E ] LA T
TN T i AR RN ARFNNAYE
ol g e ) i |1 i ! V[ T RNy
m _ b oy . ik __ [ [ “__ __ [N " __ _”_“
T W i 1 (R Iy
a “ ,_,, __ __ i .ﬂ. ._ /,__ x_ 4~ .‘ﬁ “ “ __ ,,c__ﬁ ,__ M
_ Ll Ly INag AT Y N | A Tt ] N Hi| |{T-TF AL /N
! hS saanl R Rt HERAS 4! i il ! i JX_,\) AN h ! S
| NARRi i _ il ] THE IRl
| l _. I m Il L __ 1 ] |_\R _.. 1 __ I
| ARRUEREHERE R e s {HBE (il [
=N ' 1 __ i 1 L ! | 4 ,_ W, g HE R _ _
=
o= o
—_— -t [- o] o =) =} o [=]
588 8§ 8 g R 5 R S
(04 . O
| | | | | = | | ﬁDm | _
(=14
Mm m v R PR B PR S - #. [ N S S Y IO
1 A / 7
S, /) AN LA g [ VM
Qi = —
23 | V) / \ \ | @ ol |2 M
58 LR WALV | A ,
bi of : et o (T IR b L = = : VT \a
[=H mm h C /
2L wa y f \ A
\ / ,\ ’r /.\L | TV




Ll ! \ | I - Pt Ll
'HQ_FR I| e o2
‘. 1\ :' e ——— a r"----
1 ] 800 F ) S
: ; o e
¢ T <.
-t ST
3| S e
1¢=FR i ) -
FR=>; FFR=>¥} FR=
T )'\
{ -
: ! L
r 0 0 L _,\ ~
FR D
850
Depth
in Compensated Density
Feet grams/cc
2 2.25 2.50 2.75 3
Timing Marks
every 60.0 sec
Gamma Ray
API .
0 75 150 Sandstone Density Por.
' percent
150 225 300 30 20 10 0 10
------------------------- s e e e e PR PR R R R R (R R R PR EEEEEEEEEEE R
. . Borehole
9?!1?."}.!-9?.'!9.9.[ Temp in
inches deg F
6 1 |-1 16
Sandstone Neutron Por.
percent
30 20 10 0 -10
———————————— -t
Bit Size
inches eUt\a/rly
6 1:1 16 10 cu ft
-—




DST Uphole Tension

10cuft
_—

Annular
Integral
every

Replay
Scale
1:240

PE

0 5

barns/electron

-— e Jrmm e

Density Correction

grams/cc
10,-0.25 0 0.25

Depth Based Data - Maximum Sampling Increment 10.0cm
Filename: C:\WMinimus 17.05.5956\Logs\Vanguard Fe.. \Wanguard Federal GGU 24D-28-691 Repeat.dta

System Versions: Logged with 17.05.5956 Processed with 17.05.5956 Plotted with 17.05.5956

Plotted on 09-DEC-2017 05:02
Recorded on 09-DEC-2017 03:35

N

REPEAT SECTION

N

\ 4

5 INCH BULK DENSITY MAIN \ 4

Depth Based Data - Maximum Sampling Increment 10.0cm
Filename: C:\Minimus 17.05.5956\Logs\Vanguard Fede.. \WWanguard Federal GGU 24D-28-691 Main.dta
System Versions: Logged with 17.05.5956 Processed with 17.05.5956 Plotted with 17.05.5956

Plotted on 09-DEC-2017 05:02
Recorded on 09-DEC-2017 03:48

Timing Marks

every 60.0 sec

Gamma Ray

AP
0 75 150
150 2?5 300

Density Caliper

Depth
in
Feet

Borehole
Temp in
deg F

Compensated Density

grams/cc
2.50 275 3

Sandstone Density Por.

narcant



HVI
every
10cuft
-—

Bit Size
inches
1.1 16

Annular

Integral
every
10 cu ft

—_—

PE Density Correction

barnsfelectron grams/cc

DST Uphole Tension

Replay
Scale
1:240

86

i o =
H 600, i = -
<“"- ) Casing,,, m -
< T Shoe = i DR -
\‘-..* L4 H Shoe o —— B — o e -
= ; - Ll == o —
\\ Y — 100 - _ . -
—1 \ II - N =
“ . ‘.‘;--- ;
i : I

Y
i
‘

AN

; ; » ;
i o '
~— N4 % "'_-‘:"-. L
o Ll B / P T ¥
§- | : ,
h T =
¥ =] S
e 3 e b A
h g1° < by LI P
— P < |-z 5
. ~] ~ ,
£ [~ Y
] T~ L i3 N
1 2 ~a :
- 150 = 4
A f T
A ] . b¥ 'S
| - 3 AL :
; N SN
\ ! _-F f
l..‘ I| — .. A

N

f.<




\.o- s R RN TN s ot s iy 1 Y 4% |||..|.|-.||| -, I I I R [N I --u\..-..\a.\-_/- NET e
&
3 : .m
....".. . :..\.... ; ....\.. /."..“ . ". .“.... M .... " /...__\.’........ : .... i Fa ) / PN \./ ..... ..... Hi .... ...W...... .\..{ s : S
AVARINYESA TP /| VTR N VIV kM NN NN M .
K ; v Y \74 m.
A IR
b i mi\m
: N gl| e
J Q 2
ik St 3
; 5| I
Q
T I I OO, BN L T 7 RIS S [ L]/ N 1 N L PR
o
1 T =
M m 3 3 % m 5 @
| | m | | | | m _mlm |
©
) LAY\ day \ [ AR MQ
= =SRUNNERNSHANVARVEY APRAARERE INMEN Mudh IR LN PN YT
\ RS

DST Uphold




. .- I A7 --- .-.-. ...-. : ...- "..- ] v CR A a :-\.- 11 ..n I -... .-.- T \_. L a = -.... ..-.. -...\ -. _... -I----_. : y -..-—-.. "-|-.. .\4 &
\,\l.. /..\_// ‘ " A ....-. s._ ’ \ Jp " L, ...u + .. s .—.. ... ... N v ... ¥ ._.. A .... " e ... .u ..\\\ .\.__1) .. /,\r\() \Jf\./i\ .....\./-/Q\ i ;.\\\l /g\. -
AN YVRLEA || [ O M T TV A h e
< N/ 4 C
i |
¥
| | w
% S % 3 % S 5 3 % 3
| | | m | | | | m
N AL X ><\ N N A ,
YU A WANAV [N N r ) ANV /]
SRR SO TIYILY AT TN A / I AN MN LY IV LN A




e ——
"

-4 “Trafer- - [~ : - [ [T
c
e
id : 5 I '

A i o] “. .-u.. . h Q -.- [} H H k (] %
AL L i : L ML e k! Z Lo ALY L
: PR EENGERE IR HNLEY [0 | ] ERLS Iz I i VAN VERAE ANy
NANINAALTE NN T TN TN N 1T & i < RRREE 1l 4ha

/ 4 i .‘\..\ ..\ .\w F ‘.w J \.)f mv._._u.u\ N i3] m||
_MC\L.‘II.C\\ T\\ m ) L/ _vh _./\uq
/ J bk
2 i
oH-%
0
211 B
L % % P oY A R - - i
A HBN i i -1+ N py % N ™ ¥ iny . \\\ e ‘_/“\
/n\\ 47 "I~ - 11\1... N T fr\ln 4/..Ir | ‘ bl A \Im- \_.. k § ] m
s ]
]
L
o
__ ] _ ]
T
o o
2 o R 3 @ Q
° o o o o] M~ @
P & o M~ .
g o | _ _
_ _ - _ 53
T R
O >
= 4
A\, / o) 2 9o £ >
A F} v W = 4 B L L
MIATTTAA N ct "5 L LAV ] L]
L/ R Vv _ 1># ﬁ et .;re.r - 3 H T =
5 7 - i - 21 / ‘
g, = L. | =~ 4 = Q
T ( Y \ v .m. Y
/.\z Ay ]
T
4




= , TD
850
Depth
in Compensated Density
Feet grams/cc
2 2.25 2.50 2.75 3
Timing Marks
every 60.0 sec
Gamma Ray
API
0 75 150
150 225 300
Borehole
Temp in
deg F
Density Caliper Sandstone Density Por.
inches percent
6 11 16 30 20 10 0 -10
----------------- e B et A CaOaaeaaeG L PP PR R R PR R R R R PP R PR R R P
HVI
every
10 cu ft
-—
Bit Size
inches
6 11 16
Annular
Integral
every
10 cu ft
_—
PE Density Correction
barnsfelectron grams/cc
0 5 10 -0.50 0 0.50




DST Uphole Tension

Replay

Scale

1:240
Depth Based Data - Maximum Sampling Increment 10.0cm Plotted on 09-DEC-2017 05:02
Filename: C:\Minimus 17.05.5956\Logs\Vanguard Fede.. \WWanguard Federal GGU 24D-28-691 Main.dta Recorded on 09-DEC-2017 03:48
System Versions: Logged with 17.05.5956 Processed with 17.05.5956 Plotted with 17.05.5956
AN S INCH BULK DENSITY MAIN AN
\ 4 REPEAT SECTION \ 4

Depth Based Data - Maximum Sampling Increment 10.0cm
Filename: C:\Minimus 17.05.5956\Logs\Vanguard Fe.. \Wanguard Federal GGU 24D-28-691 Repeat.dta Recorded on 09-DEC-2017 03:35

System Versions: Logged with 17.05.5956 Processed with 17.05.5956 Plotted with 17.05.5956

Plotted on 09-DEC-2017 05:02

Depth
in Compensated Density
Feet grams/cc
2 2.25 2.50 2.75 3
Timing Marks
every 60.0 sec
Gamma Ray
API
0 75 150
150 225 300
Borehole
Temp in
deg F
Density Caliper Sandstone Density Por.
inches percent
6 11 16 30 20 10 0 -10
----------------- e B et A CaOaaeaaeG L PP PR R R PR R R R R PP R PR R R P
HVI
every
10 cu ft
-—
Bit Size
inches
6 11 16
Annular




| Hiteyyral | |
every
10 cu ft

—_—

PE Density Correction

barnsfelectron grams/cc

DST Uphole Tension

Replay
Scale
1:240

638

650 L el :

T

g "
7 4 3
= - e, YT A H
- ‘-u__ ,
=] AT i
——— L ’. T . — I‘
h ~ ¥ P
[] — x IR :
) B! A - Ll
- : A= NS
4 ] ; 3 Y e
. H | ’ SN b ALTY
1= i : ek G S
[ ! e eck=""" [~ .=
A T TS 1=
[ ” - ’
il gRo 7 P ¥ v
= ~ ! TN [
——'-"-‘, v ] elasr hJ
! / E “eutill 3
~ ~ - i

N/

L — 700 ; —— —

N he ~
4 ™ .
~ S
— 7 Lr=~d .
B - T
s . e '
e ~
1 P
el ’
\ C < H
7

SL 3 L .

1<1BitSizel 2 > » ]
;’nge;— L= F

e d - | _Sandstone Density Por.——};f"” -
: [ | | ! | e .
1 = —PE=_ | | - ;
Pl = : T T T ] = T
N ! . Compensated Density~ H
| g7° [ ~ i i .
i — : > = -Density Correction="
] sE=Density Galiper - | >
2, H A Y L LT
3 | —Gamma Ray : T -
DST Uphold Tension== 750 e
< S, 1
L L 1~ BT )
] < ‘ 7 :
N S P ™~ 1= L
{ i i :
I~ ) /:, H
(.. ll - _-.' - Y
A b ; o [




e e =
1

7

Patll — L Pl bt
— [y -‘-""lo
- : >
) 3 S
< 96° \ e
N — ~ S
1 L~ - L
2 1 LA ]
“—FR 1 o
AR %
— 800 ) S
] 1L
WY ) b o —
7 — ~ -
H—FR — ? — -
FR=>; FFR=%r
[ ': r")'
! ! I
h 0 ] I I ~
FR TD
850
Depth
in Compensated Density
Feet grams/cc
2 2.25 2.50
Timing Marks
every 60.0 sec
Gamma Ray
API
0 75 150
150 225 300
Borehole
Temp in
deg F
Density Caliper Sandstone Density Por.
inches percent
6 11 16 30 20 10
----------------- e B et A CaOaaeaaeG L PP PR R R PR R R R R PP R PR R R P
HVI
every
10 cu ft
-—
Bit Size
inches
6 11 16




Annular
Integral
every
10 cu ft
_—
PE Density Correction
barnsfelectron grams/cc
0 5 10 -0.50 0 0.50
---------------------- ] e ELGLCR CTTTRTREE TR TR PEE
DST Uphole Tension
pounds
3000 0
Replay
Scale
1:240
Depth Based Data - Maximum Sampling Increment 10.0cm Plotted on 09-DEC-2017 05:02
Filename: C:\WMinimus 17.05.5956\Logs\Vanguard Fe.. \Wanguard Federal GGU 24D-28-691 Repeat.dta Recorded on 09-DEC-2017 03:35
System Versions: Logged with 17.05.5956 Processed with 17.05.5956 Plotted with 17.05.5956
AN REPEAT SECTION AN

BEFORE SURVEY CALIBRATION
C:\Minimus 17.05.5956\Logs\Wanguard Federal GGU 24D-28-691\Wanguard Federal GGU 24D-28-691 Main.dta

General Constants All 000 Last Edited on 09-DEC-2017,04:56
General Parameters
Mud Resistivity 1.710 ohm-metres
Mud Resistivity Temperature 75.000 degrees F
Water Level 0.000 feet
Borehole Fluid Processing Wet Hole

Hole/Annular Volume and Differential Caliper Parameters

HVOL Method Single Caliper
HVOL Caliper 1 Density Caliper
HVOL Caliper 2 N/A
Annular Volume Diameter 8.625 inches
Caliper for Differential Caliper None

Rwa Parameters

Porosity used Crossplot Porosity
Resistivity used Array Ind. Four Res Rt
RWA Constant A 0.620
RWA Constant M 2150
SW/APOR Tool Source 0.000

Down-hole Tension Calibration SMS 0
Field Calibration on 30-NOV-2017 05:42

Reading No Measured Calibrated (Ibs)
1 14848.58 0.00
2 15713.82 507.00

Gamma Calibration MCG-C 84
Field Calibration on 07-DEC-2017,16:20

Measured Calibrated (API)



Background
Calibrator (Gross) 730
Calibrator (Net) 658

506
456

Gamma Calibration Tolerances MCG-C 84

A0 1.475 1.5

Ratio 1.443 [ | [ ] Counts/API

Gamma Constants MCG-C 84

Gamma Calibrator Number MCGGRCC141
GRC-M Calibrator Jig in Use? NO
Inactive Background Jig in Use? NO
Mud Density 1.14

Caliper Source for Processing
Tool Position Eccentred
Potassium Equivalence Chloride
K Mud Concentration 0.00

Density Caliper

gmicc

%

Last Edited on 09-DEC-2017,01:34

SP Calibration MCG-C 84

Measured
Reference 1 104.4
Reference 2 -95.8

Calibrated (mV)
100.1
-100.1

Field Calibration on 29-NOV-2017,13:21

High Resolution Temperature Calibration MCG-C 84

Measured
Lower 50.00
Upper 212.00

Calibrated{Deg F)
50.00
212.00

Field Calibration on 29-NOV-2017,13:22

High Resolution Temperature Constants MCG-C 84
Pre-filter Length 11

Last Edited on 30-AUG-2017,13:52

Caliper Calibration MVC-A.A 139

Base Calibration
Reading No Measured
9272
15786
23078
29574
36950

N/A

DN WN =

Field Calibration
Measured Caliper (in)

Calibrator Size (in)
1.0

5.96

7.98

9.86

11.93

N/A

Actual Caliper (in)

Base Calibration on 04-DEC-2017 22:00
Field Calibration on 04-DEC-2017 22:03

7.96 7.98
Neutron Calibration MDN-A.B 114 Base Calibration on 29-NOV-2017,13:50
Field Check on 07-DEC-2017,16:20
Base Calibration
Measured Calibrated {cps)
Near Far Near Far
3039 94 3714 110
Ratio 32.458 33.764
Field Calibrator at Base Calibrated (cps)
2150 3142
Ratio 0.684
Field Check Calibrated (cps)
2128 3104
Ratio 0.686

Neutron Calibration Tolerances MDN-A.B 114

5% 33 +5%

Ratio 32458 [ 1 M [

0.65 0.7 0.75

0684 [ M [ ]

Base Check

0.664 0.684 0.704




Field Check 0.686 [ |

Neutron Constants MDN-A.B 114

Neutron Source Id

Neutron Jig Number

Air Hole Processing

Caliper Source for Processing
Stand-off

Mud Density

Limestone Sigma

Sandstone Sigma

Dolomite Sigma

Formation Pressure Source
Formation Pressure
Temperature Source
Temperature

Mud Salinity

Salinity Correction

Formation Fluid Salinity Source
Formation Fluid Salinity
Barite Mud Correction

P0O204NN
NJ5736
Modified Ratio
Density Caliper
0.00

1.00

7.10

4.26

4.70

None

N/A

Constant Value
68.00

0.00

Not Applied
None

N/A

Not Applied

inches
gmicc
cu
cu
cu

kpsi
degrees F

kppm

kppm

Last Edited on 09-DEC-2017,01:34

FE Calibration MFE-B.J 352

Resistor 1 (ohm)

Resistor 2 {ohm)

Base Calibration on 29-NOV-2017,13:09

Field Check on 09-DEC-2017,03:28

0.0 1000.0
Base Calibration
Measured Calibrated (ohm-m)
Reference 1 0.0 0.0
Reference 2 963.8 126.8
Base Check 281.3
Field Check 281.1
FE Calibration Tolerances MFE-B.J 352
-3% 980.0 +3%
Reference 2 963.8 [ | N [ ] ohm
Base Check 2813 [ 1 Bl | ohm-m
-2% 281.3 +2%
Field Check 2811 [ ] I [ | ohm-m
FE Constants MFE-B.J 352 Last Edited on 09-DEC-2017,03:28
Running Mode No Sleeve
MFE K Factor 0.1268
Borehole Correction Constants
Sonde Position 0.5 inches
Hole Size Source Density Caliper
Hole Size Constant Value N/A inches

Rm Source
Temp. for Rm Corr.

Global Value: Temperature Corrected
MCG External Temperature

Induction Calibration MAI-A.A 111

Factory Loop Calibration
High Conductivity Reference Resistor
Low Conductivity Reference Resistor

Measured Signal (unitless)

Array Low
1 (near) 17.6
2 6.4
3 3.2
4 (far) 21

Array Temperature

Tool Checks

Factory Loop Calibration 29-NOV-2017,13:05

High
966.2
821.4
566.0
279.2

3.3 ohm
333.3 ohm
Reference Conductivity (mmho/m)
High Low
473.6 9.3
385.9 7.6
264.0 52
135.5 26
23.0 Deg F

Field Check on 07-DEC-2017 16:07

Calibration
Gain Offset
0.000 0.0
0.000 0.0
0.000 0.0
0.000 0.0




Factory Reference (mmho/m)

Before Survey (mmho/m)

Array Low High Low High
1 (near) 88 3837.8
2 27.0 3496.9
3 26.7 2994.8
4 (far) 17.5 2040.2
Array Temperature 0.0 63.8 Deg F
Induction Check Tolerances MAI-AA 111
Low Array 1 ] mmho/m High Array 1 3837.8 [ mmho/m
Low Array 2 mmho/m High Array 2 3496.9 E mmho/m
+0.5%
Low Array 3 mmho/m High Array 3 2994 8 IE@ mmho/m
Low Array 4 %% mmho/m High Array 4 2040.2 IE mmho/m
Induction Constants MAI-AA 111 Last Edited on 09-DEC-2017,03:28
Induction Model RtAP-WBM
Borehole Correction Constants
Tool Centred No
Hole Size Source Density Caliper
Hole Size Constant Value N/A inches
Stand-off Type Fins
Stand-off 0.50 inches
Number of Fins on Stand-off 8.0000
Stand-off Fin Angle 4500 degrees
Stand-off Fin Width 0.5000 inches
Rm Source Global Value: Constant Temperature
Temp. for Rm Corr. N/A
Borehole Correction Method Legacy
Squasher Start 0.0020 mhos/metre
Squasher Offset N/A mhos/metre
Borehole Normalisation
DRM1 0.0000 DRCA1 0.0000
DRM2 0.0000 DRC2 0.0000
MRM1 0.0000 MRCA1 0.0000
MRM2 0.0000 MRC2 0.0000
SRM1 0.0000 SRCH1 0.0000
SRM2 0.0000 SRC2 0.0000
Calibration Site Corrections
Channel 1 0.00 mmhosfmetre
Channel 2 0.00 mmhos/metre
Channel 3 0.00 mmhos/metre
Channel 4 0.00 mmhosfmetre
Symmetrised Receiver Gains
Receiver 1 1.00
Receiver 2 1.00
Receiver 3 1.00
Receiver 4 1.00
Apparent Porosity and Water Saturation Constants
Archie Constant (A) 1.00
Cementation Exponent (M) 2.00
Saturation Exponent (N) 2.00
Saturation of Water for Apor 100.00 percent
Resistivity of Water for Apor and Sw 0.05 ohm-m
Resistivity of Mud Filtrate for Sw 0.00 ohm-m
Source for Rt 0.00
Source for Rxo 0.00

High Resolution Temperature Calibration MAI-A.A 111

Measured

Calibrated{Dea F)

Field Calibration on 29-NOV-2017,13:09




50.00
212.00

Lower
Upper

© 50.00
212.00

High Resolution Temperature Constants MAI-AA 111

Pre-filter Length 11

Last Edited on 26-JUN-2014,15:06

Caliper Calibration MPD-C.A 216

Base Calibration
Reading No Measured
1 16112
24947
33536
41696
51088
N/A

Ok WN

Field Calibration
Measured Caliper (in)
7.94

Base Calibration on 09-DEC-2017,01:25
Field Calibration on 09-DEC-2017,01:25

Calibrator Size (in)
3.99

5.98

7.97

9.86

11.92

N/A

Actual Caliper (in)
7.97

Caliper Calibration Tolerances MPD-C.A 216

7.57 7.97 8.37

Long Arm Field Cal. 794 [ ] | |

| in

Photo Density Calibration MPD-C.A 216

Density Calibration

Base Calibration on 29-NOV-2017,13:10
Field Check on 07-DEC-2017 16:20

Base Calibration Measured Calibrated (sdu)
Near Far Near Far
Background 1025 1218
Reference 1 51146 24580 59556 30836
Reference 2 20383 2310 24941 2541
Field Check at Base
1024.7 1217.9
Field Check
1020.5 1208.3
PE Calibration
Base Calibration Measured Calibrated
WS WH Ratio Ratio
Background 187 916
Reference 1 21227 50978 0.420 0.371
Reference 2 5863 20269 0.293 0.272
Field Check at Base
187.1 916.4
Field Check
187.3 9131
Photo Density Calibration Tolerances MPD-C.A 216
-5% 2.52 +5% -5% 21.00 +5%
Near Density Ratio 259 [ ] | I Far Density Ratio 2138 [ ] |
0.089 0.110 0131
PE Calibration 0.118 [] |
-3% 1024.7 +3% -3% 1217.9 +3%
Near Den. Field Check 10205 | | | [ ] Far Den. Field Check 1208.3 [ | || [ ]
-6% 187.1 +6% -6% 916.4 +6%
PE WS Field Check 187.3 [] [ [ ] PE WH Field Check 913.1 [] I [ ]
Density Constants MPD-C A 216 Last Edited on 09-DEC-2017,01:34
Density Source Id P50557B
Nylon Calibrator Number DNCE695
Aluminium Calibrator Number DACD698
Density Shoe Profile 8 inch

Caliper Source for Processing
PE Correction to Density

Density Caliper
Not Applied




Muad Density 1.14 gmicc
Mud Density Type

Mud Filtrate Density 1.00 gmfcc
Dry Hole Mud Filtrate Density 1.00 gmfcc
DNCT 0.00 gmicc
CRCT 0.00 gmicc
Density Z/A Correction Hybrid
Precision Enhanced Density Processing Not Applied
Matrix Density (gm/cc) Depth (ft)
27M 0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00 0.00
0.00 )

DOWNHOLE EQUIPMENT
C:\Minimus 17.05.5956\ogs\Vanguard Federal GGU 24D-28-691\WVanguard Federal GGU 24D-28-691 Main.dta

Cablehead, 11 pin
CBH-CO LG:240ft WT. 24.31b QOD: 2.244 in

WD

Compact Swivel Head Adaptor
SHA-F 33 LG: 274ft WT.2651b OD: 2.244 in

4513 ft GRGC - MCG Gamma Ray
Compact Comms Gamma

MCG-C 84 LG 8.70ft WT. 63.91b OD: 2244 in

\

_ 4222t CGXT - MCG External Temperature

Compact Vee Arm Caliper
MVC-AA 139 LG:806ft WT 61.71b QD: 2244 in

=1

N

I TR

Compact Neutron

MDN-A.B 114 LG: 5.04ft WT: 50.7 b OD: 2.244 in
———— 3061 ft NPRL - Limestone Neutron Por.

(NN ]|

AN TN

Compact Density/Caliper
MPD-C. A 216 LG:9.59ft WT 90.41b OD: 2449 in

23371t  AVOL - Annular Volume
23.37ft  HVOL - Hole Volume

23.37ft CLDC - Density Caliper
21.44ft  DPRL - Limestone Density Por.
21.44ft DEN - Compensated Density
21.44ft  DCOR - Density Correction

Compact Knuckle Joint
SKJ-EA409 LG 217ft WT. 2431b OD: 2244in

21.38ft PDPE - PE

Compact Focussed Electric

MFE-B.J 352 LG:6.05ft WT 48.51b OD: 2.244 in 13.72ft  FEFE - Shallow FE

Compact Induction

MAI-A.A 111 LG: 10.81 ft WT. 485 1b OD: 2.244 in 3.34 ft RTAO - Array Ind. One Res Rt
3.34ft R60QO - Array Ind. One Res 60

Total Length: 55.565 ft Weight: 438.7 |b 394 ft R400 - Array Ind. One Res 40

0.23 ft SPCG - Spontaneous Potential

Tool Zero (0.13ft from bottom)

-013ft  SMTU - DST Uphole Tension




All measurements relative to tool zero.

COMPANY VANGUARD OPERATING, LLC.

WELL FEDERAL GGU #24D-28-691

FIELD MAMM CREEK

PROVINCE/COUNTY  GARFIELD

COUNTRY/STATE U.S.A./COLORADO

Elevation Kelly Bushing 6147 feet First Reading 819.00 feet
Elevation Drill Floor 6147  feet Depth Driller 840.00 fest
Elevation Ground Level 6130 feet Depth Logger 84000 feet
v COMPACT PHOTO DENSITY

Weather'ord® COMPENSATED NEUTRON




