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Pennit 

/uALlAeH~ / VIRGINIA OIL AKD GAS IKSPECTOR 
DEPART~Jt.NT OF LABOR AND INDUSTRY 

DIVISIO~ OF MINES 
219 Hood Avenue 

Big Sto~~_Gap, Virginia , .,24219-2799 
Phone 703-523-0335 

REPORT OF COHPLETION OF HELL \WRK 

Pursuant to Regulation 4.06 of the Regulations under the Virginia Oil and 
Gas Act, the undersigned \ .. ell operator reports completion of the type(s) of well 
work specified helo\1/ on the referenced ,,,ell in Tyler District~ 

Washington I , ' " ~I,,, County, Virginia: 

\vELL TYPE: Oil / Gns~' Enhanced recovery __ , \~nste disposal_' 
If "Gas". Prodtlction~' Underground storage __ , 

Exempt by Code § 45.1-300.B.l from general oil and 
gas conservation law: Yes __ ' No~' 

'vELL \VDRK: Drillx/ / Deepen __ ' Redrill ___ ' Stimulate~/ 

Plug off old formation / Perforate , ne\o1 formation~' 
Plug~' Replug_' -
Other physical change in well (specify) 

The well work was done as shm,m in the Appendix(es) applicable to the 
type(s) of well work involved. If the well work included the drilling of a new 
well, the certification of the location is on the reverse hereof. 

CONFIDENTIALITY STATUS UNDER CODE OF VIRGINIA '§ 45.1-332: 

__ Ninety days from the filing of this report) 

or 

x Two years from _-::-::-_______ 4-::-/_1_7----:_, 19 8i , the date on ,.;hich 
the referenced \.;e11 v:as completed, the \.:ell being an exploratory 
well as defined in Code of Virginia § 45.1-268.21. 

APPLICANT: 

By 
Its __ ~~ __ ~~ ______ ~ ______________________ __ 

Address: p. O. Box 1018 * Graham, .T ' xas 76046 
o 

Telephone: 
817+549-549p 
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.0~~ 1) (Draf t 0 7 -09 -82 ) 
l\PPEt\DIX- -TYPE fl.. SII CET 1 (OBVERS e ) 

fl. PI Well No . 45 --------
State County Permit 

Dat e: De cember 5, 19 83 
----------- , 

Oper ator ' s 
He 11 No. One (1) Wolf Run-Bl ake 

REPORT OF CmJPLETION OF HELL \WRK 
IF DRILLI NG, REDRILLING OR DEEPENI NG I~ I NVOLVED 

DRILLING CONTRfl.CTOR Ray Resources, Inc. ------------------------------------------------------
Charlston, .Best Virginia 

---' -Add~ess : _______________________________ _ 
Telephone: ________ _ 

GEOLOGICfl.L TARGET FOR~JATION /, ., '1;:op/Devonian - - ---------------------------
DEPTH OF CmlPLETED \vELL 7140' 

DRILLING RIG Rotary~/ Cable tool / 

GEOLOGICAL DATA Depth Thickness 

Fresh Hater: 

Salt wa ter: 

Coal seams: 

Oil and gas: 

Top Bottom 

refer to geologic report of Charles S. Bartlett, Jr., attached 
7.:~lo ( 3q 8' 3~o9' 

• I 

16~5' 
1640' 

sJ....ow o.f ~ .. s (C; do) 
" 

(~++-Ie VA/kt) 

Name 

Name 

NINIl'\G IN AREfI.? 
~lin ed 

Yes No Out 

The data on depth of strata is based on the sourceCs) checked below: 
Applicant's own drilling experi ence in the area 

- -Information supplied by the coal op erator in the area 
InformCltion already in the pos ses sion of the I nsp ector 
As fo110,,·s: e:l 'ecfric log correlat ion "withwe,1l $ample returns 

i 
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r Olm 1 7 ( D Y il [t 07 - 09 - S 2 ) 

1I1'rENnI ~- - TypE A, SIlEET 1 CHEVERSE) 

. 
OTHER Gr::~E RAL INFOR~lATION 

An electric log survey was ~I was not I conducted pursuant to ·Code 
of Virginia §115.1-333~.2, at the coal 0lmer1s or operator's request. 

lin electric log survey I,as. JV I was not __ 1 run for other purposes. This 
survey did I did not ~ I disclose the vertical location of a coal 
se',m. 

___ Xot.e..;..... ._.If a coal seam was located, ·the part of the survey fyom the 
surface through the coal is attached in accordance with Code 
of Virginia § 45.1-333.B.3. 

Deviation surveys were I were not~1 required under Code of Virginia 
§ 45.1-333. C lito the bottom of the lot,'est published coal seam depth". 

Note: If deviation surveys Ivere required, the survey results are 
attached. 

A continuous survey was 
§ 45.l-333.C. 

I was not~1 required under Code of Virginia 

Note: If a cont inuous directional survey was r equired, the survey 
results are attached. 

CHAt\GES IN THE PERmTTED \I'ELL \WRK 

The Ivell ope rator did __ 1 did not~1 make any change(s) in the 
permitted well work, verba lly approved by the Inspector or Assistant Inspector 
under Regulation 4.03 of the Regulations under the Virginia Oil and Gas Act, for 
the purpose of insuring successful completion of the well ~.:ork. 

Note: The nature and purpose of each such change, if any, is set out below or on 
additional sheets if such are required. 

. .. . : 
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APPEt\OI:\ - TYPE A, SIICET 2 (OBVEJ':SE) 
--- --- ----
State County .Permi t 

C-'\~I1-.1G A~D TOnING pnOGR N-l 

PRELHIINARY INFomlATION 

Is the subject v:elluHderlaid by the red shales? Yes 1 No_x 1 
If lOy tI cs , \Vas a coal pl:otection string set to the red shales? Yes _ _ 1 No __ 1 

PROGRA~I DETAILS . -.-. ........ - -.- . . 

'·Perforated 
Size Top Bottom Length From To 

Conductor 
11-3/4" ground 598' 

Casing circulated and cemented in to the surface: 

I ""7/S " 14' 4180' 4166' t9P of cement at 4120' 

Coal protection casing set under the special rule of Code of Virginia § 4S.l-334.B: 

N/A 

Other casing and tubing left in the well: 

none 

Liners left in well, under Code of Virginia § 45.1-336 or otherwise: 

none 

Other casing used in drilling but not left in the well: 

none 

Packers or bridg~~g~: Kind .:..:..::...-- Size.=--__ Set At 
. i : , 1 

none 

RENARKS (SHUT DO\m DEPTHS, DATE.S; FISHING JOB DEPTHS, DATES; CAVING; ETC.) 

well is now temporarily abandoned, pending casing removal and fiaal plugging 

SAMPLES AND CU1TINGS 

\l7ill_ 1 

will / 

\o)ill I 

\o)i11 not _ _ 1 he available for examination by a memb e r of the 
Virginia Geological Survey; 

will not __ 1 he furnished th e Virgini a Geol o:::ical Survey upon 
request; 

'Will,..,r.t 

. 
-' , 
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rOW'1 17 (Draft 07-09-82) 
liPPENDIX --TYrE A. SHEET 2 (l~t:\,EI~SE) 

Compiled by 

Gcologic:~~ FODnntion 

TO; Mr. W. D. Hale 
Highlander Resources 
P.O. Box 1123 
Graham, Texas 76046 

mULLER'S LOG 

C.S.Bart1ett, Jr., Phd. 

General DCEth (feet) 
Lithology Color TOE liottom Thickness Rcm:nks 

BARTLETT & ASSOCIATES 
GEOLOGICAL CONSULTANTS 

1025. COURT STRE:E:T 

ABINGDON , VIRGINIA 24210 
703/62 a-.ltt1iUC 

4136 

FROM: Charles S. Bartlett, Jr., Ph.D. 

RE: Summary and completion recommendations - Highlander #1 Blake, 
Wolf Run Prospect, Washington County, Virginia. 

FORMATION TOPS: 

NAME 

Pennington Formation 

Cove Creek Limestone 

Fido Sandstone 

Gasper Limestone 

Ste. Genevieve Limestone 

St. Louis (Hillsdale) Pm. 

Little Valley Formation 

HcCrady Formation 

Price Formation 
Hayters Sand Mbr. 
Greendale Mbr. 
Big Stone Gap Shale 
Berea Sand 

TOP BASE 

spud in 515' 

515' 1530' 

1530' 1587' 

1587' 2615' 

2615' 3940' 

3940' 4355' 

4355' 5030' 

5030' 6300' 

6300' 7090' 
6350' 6425' 
6425' 7050' 
7050' 7054' 
7054' 7090' 

NOTES 

H20 @ 240, mist drillJ l" flow H20 
@ 398'. 

Gas show @ 1525', @ 1640' continuous flare, 
estimated 500 MCF gradual blow down to gas 
on conn. in 2 days. 

Top 889' low to Early Grove #1 Dorton. 

Top 869' low to #1 Dorton. H20 @ 3809 1 ,mud up . 

Top 897' low to #1 Dorton. Lost circulation @ 
3964' . Est 8500 BBL. wtr. lost. Set 8 5/81

' 

@ 4180'. ? wtr. @ 4319', squeeze w/150 sacks, 
Mist drill. 

Top 894' low to #1 Dorton. Gas flare @ 4528' J 

continuous blow w/ slugs of H20, est.500 + MCl 
H20 increase @ 4630' mud up @ 4665', gas kick 
in mud @ 4885'. 

Top 754' low to #1 Dorton, gas kick in mUd @ 
5101' . 

Top 1734' low to #1 Dorton 

Top 1877' low to Early Grove #2 Ridgeway. 



Compiled by 

Gcologic:-~~ ForJllntion 

TO: Mr. W. D. Hale 
Highlander Resources 
P.O. Box 1123 
Graham, Texas 76046 

ma LLER I SLOG 

C.S.Bartlett, Jr., Phd. 

General 
Lithology 

Depth (feet) 
Color Top Bottom Thickness Remarks 

BARTLETT &. ASSOCIATES 
GEOLOGICAL CONSULTANTS 

'02 Ii . COURT STREET 

ABINGDON, VIRGINIA 24210 
70 3/62 B-l'!lUOC 

4136 

FROM: Charles S. Bartlett, Jr., Ph.D. 

RE: Summary and completion recommendations - Highlander #1 Blake, 
Wolf Run Prospect, Washington County, Virginia. 

FORMATION TOPS: 

NAME 

Pennington Formation 

Cove Creek Limestone 

Fido Sandstone 

Gasper Limestone 

Ste. Genevieve Limestone 

St. Louis (Hillsdale) Pm. 

Little Valley Formation 

l'-1cCrady Formation 

Price Formation 
Hayters Sand Mbr. 
Greendale Mbr. 
Big Stone Gap Shale 
Berea Sand 

Chemung Formation 

TOP BASE 

spud in 515' 

515' 1530' 

1530' 1587' 

1587' 2615' 

2615' 3940' 

3940' 4355' 

4355' 5030' 

5030' 6300' 

NOTES 

H20 @ 240, mist drill.J1" flow H20 
@ 398'. 

Gas show @ 1525', @ 1640' continuous flare, 
estimated 500 MCF gradual blow down to gas 
on conn. in 2 days. 

Top 889' low to Early Grove #1 Dorton. 

Top 869' low to #1 Dorton. H20 @ 3809' ,mud up . 

Top 897' low to #1 Dorton. Lost circulation @ 
3964'. Est 8500 BBL. wtr. lost. Set 8 5/8" 
@ 4180'. ? wtr. @ 4319', squeeze w/150 sacks, 
Mist drill. 

Top 894' low to #1 Dorton. Gas flare @ 4528' , 
continuous blow w/ slugs of H20, est.500 + MCl 
H20 increase @ 4630' mud up @ 4665', gas kick 
in mud @ 4885'. 

Top 754' low to #1 Dorton, gas kick in mud @ 
5101' . 

6300' 
6350' 
6425' 
7050' 
7054' 

7090' Top 1734' low to #1 Dorton 
6425' 
7050' 
7054' 
7090' Top 1877' low to Early Grove #2 Ridgeway. 

7090' 7140' T.D. 
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FLUID SAMPLE DATA 
5-6-81 

Ticket 930210 Dotr Numbrr 

Sampler Pressurr P.S. I.G. at Surface Kind Halliburton 
Recovery: Cu. Ft. Gas of D.S.T. OPEN HOLE Location HENDERSON 

cc.OIl 

ce. Water Tester BLAND Witness SHREVE 
cc. Mud Drilling 

RAY RESOURCES NM Tot. liquid cc. Contractor 

Grovlty ° API @ of. EQUIPMENT & H 0 L E DATA 
Gas/Oil 'Ratla cu. ft./bbl. Formation Tested t'rl ce .)arlu 

RESISTIVITY CHLORIDE Elevation 2123 1 

CONTENT Ft. 
Net Productive Interval - Ft. Recovery Water __ @ __ oF. ppm Kelly" Bushin9 All Depths Measured From 

Recovery Mud __ @ __ oF. ppm Total Depth 6480 1 
Ft. 

Recovery Mud Filtrate __ @ __ oF. ppm Main Hole/Casing Size 7 7/8" 
Mud Pit Somplr __ @ __ oF. Drill Collar Length - 1.0 -ppm 

Mud Pit Somplr Filtrate @ of. Drill Pipe Length 6262 1 
1.0 3.826" 

ppm 
6292 1 6300 1 

Packer DepthCs) - Ft. 
Mud Weight 10.5 vis 51 sec. Depth Tester Valve 6276 1 

Ft . 
.. 

TYPE AMOUNT / 

Depth Bock Surface Bottom 
Cushion NONE Ft. Pres. Valve NONE Choke .75" Choke .75" 

Recovered 30 1 Feet of verv sa1tv oassv cut dri 11 i ng mud 
f 

Recovered Feet of .., 
(; 
3 

Recovered Feet of 
~ :: 
~ 
< Recovered Feet of 0 
< 
It 

Recovered Feet of 

Re marks SEE PRODUCTION TEST DATA SHEET ... 

Gauge No. 2552 Gauge No. 2551 Gouge No. TIME 
TEMPERATURE 

Depth: h?77' Ft . Depth: h119' Ft . Depth : Ft. (00:00-24 :00 hn.) 

24 Hour Clock 24 Hour Clock Hour Clock Tool 
121 Est. OF. Blankrd Off NO Blankrd Off YES Blonked Off ,9Pened 1250 

Opened 

Actual OF. Pressures Pressures Pressures Bypass 1625 
Field Office Field Office Field Office Reported Computed 

I Initial Hydrostatic 3481 3495.0 3511 3511. 5 Minut., Minute. 
: 

26 27.8 65 46.0 ." Initial -- --
I - 0 Flow 

26 65 46.0 3t> 

I 
~-;: Finol 27.8 ... ~ 

"-
Closed in 114 98 3 131 115. 1 60 

."." Initiol ?6 27 8 -.6.5 59.2 -- --
Flow Co 

26 27 8 65 49.3 60 0 ·· Finol v~ 

~ ~ 

42 6 65 60 "",,-
Closed in 32 59.2 

Initiol -- --
"0"'0 Flow .0 

Finol :c~ 
I-~ 

"-
Closed in 

Fi nal Hydrostatic ~~QQ ~40g 2 3.412 3430 7 - - - -

..... ,... 
~.:! 
' 1 !2. 
~,... 

~R 
~o 

;,~ 
;5 

~ 
:x> 
r 
r 
:x> 
n 
J'T'1 

.0 
C 
:x> 
0 

~ 
:z 
G'> 
r 
J'T'1 

--
~:!! 

8~ 

~ ...... 
r 
0 
n 
:x> 
---j 

-
n 
0 c 

" :< 

~ 
:x> 
l/) 

:x: ...... 
:z 
G'> 
-I 
0 
:z 

-
'" 
~ • 

c::: ...... 
;:0 
G'> ...... 
:z ...... 
:x> 

0"1 
~w 

::0 .0 
0. -

" - I 

~O"I 
-~ 

-< 

CD 
o 
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FLUID SAMPLE DATA 
4-21-81 

Ticket 
151296 Dote Number 

~ompler Pressure P.S.I.G. at Surface Kind Halliburton 
k ecovery: Cu. Ft. Gos of D.S.T. OPEN HOLE TEST Location HENDERSON 

cc. Oil 

cc. Water Tester STEVE RAINWATER Witness DAVE SHREVE 
cc. Mud Drilling 
Tot. Liquid cc. Contractor RAY RESOURCES TJH S 

Gravity ° API @ of. EQUIPMENT & H 0 L E DATA 
Gas/Oil Ratio cu. ft./bbl. Formation Tested r-fcCreaoy 

RESISTIVITY CHLORIOE 
CONTENT 

Elevation 2123
1 

Ft . 
Net Productive Interval Ft. 

Recovery Water __ @ __ oF. ppm Ke11 y Bushing All Depths Measured From 
Recovery Mud __ @ __ oF. ppm Total Depth 5]84 1 

Ft. 
Recovery Mud Filtrote __ @ __ oF. ppm Main Hole/Casing Size 7 7/8

11 

Mud Pit Sample __ @ __ oF. ppm Drill Collor Length I.D 

Mud Pit Sample Filtrate @ OF . Drill Pipe Length 4770
1 

I.D 3 826 11 

ppm 
Packer Depth(s) 48Q21 - 48] Q..I It. 

Mud Weight ] O. 0 vis 37 sec. Depth Tester Valve 4Z8fi l 
Ft. 

TYPE AMOUNT Depth Bock Surface Bottom 
Cushion Ft . Pres. Valve Choke .75

11 Choke .75
11 

Recovered ] 260 Feet of saltwatero 
~ .. 
!> 

Recovered Feet of ." 

a 
3 
.... 

Recovered Feet of ~ 

~ 
< 

Fo-ecovered Feet of 0 
<" • 

Recovered Feet of 

Remarks SEE PRODUCTION TEST DATA SHEET 

Gouge No. 2552 Gouge No. Lt>t>J Gouge No. TIME 
TEMPERATURE 

4787 4838 (OO : OO-2~ : OO hrs.) Depth: Ft. Depth: Ft. Oepth: Ft. 

24 Hour Clock 24 Hour Clock Hour Clock Tool 

Est . 110 OF. Blanked Off NO Blanked Off YES Blanked Off Opened 0829 

Opened 
] 308 

Bypass Actual OF. Pressures Pressures Pressures 

FIeld Office Field Office Field Office Reported Computed 

Initial Hydrostatic 2498 2503.2 2556 2539.4 Minut •• Minutes 

Initiol 525 521 3 543 557.1 -- --
'E] Flow 

607 616 7 624 650.3 35 .:Sb 
-~ Finol 
r~ Closed in 920 90.4 5 935 936.2 63 bL 

'-0 " Initial 689. 649.6 690 687.9 -- --
C o Flow 

703 9 722 91 '0/ 0 - Finol 706 735.2 u -
~ ~ 

"':>. Closed in 920 896 3 935 926.4 90 ~4 

Initial -- --,,-0 Flow ~o 

r ~ 
Finol 

Closed In 

I Final Hydrostatic 2AR? 2485 3 2507 2521 3 -- - -

,~ 
n 

V'''" 

~2 
'j e. 
........ . ~ 
"0 1=. 
;DO 

~:> 

:E: 
> r-
r-
> n 
ITI 

..0 
C 
.> 
0 

S; 
:z 
r;., 
r-
ITI 

--
>~ 
"0 
&0: 

:E: ...... 
r-
0 
n 
> 
-l 

I-
n 
0 
c 
:> 
~ 

::E: 
> 
t.n 
:x: ...... 
:z 
G') 
-f 
C> 
Z 

f---
V' 
;; 
;; 

<: ...... 
;0 
G') ...... 
:z ...... 
> 

~ .. 
=~ 

z 
!' 

~ 

CO .... ~ 
;0 .. -
Q. 

:; 1 • 
;; 
< (.T1 o ~ 
-CO 
~ 



1\ PI \,' ell Ko. 1.5 ,n11W . 17 (Drilft 07-01)-[;2) 
013VE1~SE 

---------
StDtc County Permit 

. '. 
Date: December 5, I 19 83 

.... ....... 

-' 

Permit 

VIRGINIA OIL AKD GAS IKSPECTOR 
DEPI\RHJf.NT OF LABOR AND INDUSTRY 

DIVISION OF tUNES 
219 \~ood Avenue 

Big Sto~c ... Gap, Virginia .. 24219-2799 
Phone 703-523-0335 

REPORT OF CmlPLETION OF HELL \WRK 

Pursuant to Regulation 4.06 of the Regulations under the Virginia Oil and 
Gas Act> the undersigned tvell operator reports completion of the type(s) of well 
work specified below on the referenced t"e11 in Tyler District, 

Washington ,.".,_ k County, Virginia: 

HELL TYPE: Oil , Gns~' Enhanced recoverY __ 1 \~aste disposal __ ' 
If "Gas", Production~' Underground storage __ , 

Exempt by Code § 45.1-300.B.1 from general oil and 
gas conservation law: Yes __ 1 No~1 

'.JELL \WRK: Drill~1 Deepen __ 1 Redrill_1 Stimulatc~/ 

Plug off old formation / Perforate . ne\J formation~1 
Plug x / Replug 1-
Other physical change in well (specify) 

The well work was done as shmoln in the Appendix(es) applicable to the 
type(s) of well work involved. If the t.rell t"ork included the drilling of a new 
well, the certification of the location is on the reverse hereof. 

CONFIDE~TIALITY STATUS UNDER CODE OF VIRGINIA§ 45.1-332: 

__ Ninety dC'l)'s from the filing of this report, 

or 

x Two years from 4/17, 19 ai , the date on t.:hich 
the referenced -t.;-e-1-1-t.,·-Q-s-c-o-rn-p-=-1-e-t-e-=d-,"-· the t.,·ell being an exploratory 
well as defined in Code of Virginia § 45.1-288.21. 

APPLICANT: 

Address : p. O. Box * Graham, .T xas 76046 
o 

817+549-549p 
Telephone: 
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. FOl·C·! 11 (Draft 07-09-82) 
.l\PPE1\OIX--TYPf. A, SHEET 1 (OBVCl\SE) 

API Well No. 45 --- --- - --
State County Permit 

Date: December 5, , 19 83 

Operator's 
\{ ell No. One ( 1) Wolf Run-Blake 

REPORT OF CmlPLETION OF HELL \WRK 
IF DRILLING. REDRILLING OR DEEPENING IS INVOLVED 

DRILLING CONTRACTOR Ray Resources, Inc • 
. ----~----~~~~----------------------­

Char Is ton, .Best Virginia -" -' -Addr'css : ____________________________ _ 
~- ' 

. Telephone: ________ _ 

GEOLOGICAL TARGET FOR~IATION I. ' J 'l:op/Devonian ---------------------------------------
DEPTH OF CmlPLETED \"ELL 7140' 

DRILLING RIG Rotary~/ Cable tool I 

GEOLOGICAL DATA Depth Thickness 

Fresh Hater: 

Salt Hater: 

Coal seams: 

Oil and gas: 

Top Bottom 

refer to geologic report of Charles S. Bartlett, Jr., attached 
z.~O I 3q 8' 3~()9' 

I I 

show of. ~ .. s (r=j do) 
" 

(~+He VAile)'> 

Name 

Name 

mNU,G IN AREA? 
l-lined 

Yes No Out 

The data on depth of strata is based on the source(s) checked belm.,: 
ApplicDnt's own drilling experience in the area 

----Information supplied by the coal operator in the area 
Infonnc1tion already in the possession of the Inspector 
As fol10\,'s: electric log correlation .,with well sample raturns 

1 



' rOJ~~! 17 (DUlft 07-09-82) 
. APPENDrX--TYPE A, SHEET 1 CHEVERSE) 

OTHER GE~CRAL rNFOR~lATION 

-An electric log survey t,as 'xl was not __ 1 conducted pursuant to Code 
of Virginia § l,5.l-333~.2, at the coal O\"ner's or operator's request. 

An electric log survey ,,·as. W I was not __ 1 run for other purposes. This 
survey did __ 1 did llot£"1 disclose the vertical location of a coal 
seam . 

.. __ ..N.o:t.e,~ . _.If a coal scam was located, ·the part of the survey from the 
surface through the coal is attached in accordance t.itIt Code 
of Virginia § 4S.l-333.B.3. 

Deviation surveys were I were not~1 required under Code of Virginia 
§ 4S.1-333.C "to the bottom of the lowest published coal seam depth". 

Note: If deviation surveys ,yere required, the survey results are 
attached. 

A continuous survey ,.:os __ 1 was not~1 required under Code of Virginia 
§ 4S.1-333.C. 

Note: If a continuous directional survey was required, the survey 
results are attached. 

CHAt\GES IN TIlE PERHITTED \{ELL \WRK 

The ,yell operatOl: did_.I did not~1 make any change(5) in the 
permitted well work, verbally approved by the Inspector or Assistant Inspector 
under Regulation 4.03 of the Regulations under the Virginia Oil and Gas Act, for 
the purpose of insuring successful completion of the well work. 

Note: The nature and purpose of each such change, if any, is set out below or on 
additional sheets if such are required. 
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- APPEt\D I X - TYPE A, SHEET 2 (OBVERSE) 

C-"'~E~~ . A~D TUnING PROGR N·t 

PRELHIINARY INFOIWATION 

Is ~he ~tlbjcct \.:elltnlderlClid by the red shales? Yes _ _ 1 No x / 
If Yes , was a coal protection string set to tlle red shales ? Yes I No_I 

PROGRAt-1 DETAILS 
. ~ .• . • " . ' , 0-- " . - • , 
. ----.~--.--.. ' .. Perforated 

. -- . Size Top Bottom Length From To 

Conductor 11-3/4" ground 598' 

Casing circulated and cemented in to the surface: 

-, ""7/s " 14' 4180' 4166' t9P of cement at 4120' 

Coal protection casing set under the special ~ule of Code of Virginia § 4S.1-334 .B: 

N/l-.. 

Oth~r casing and tubing left in tho well: 

none 

Liners left in ,,,ell, under Code of Vir&..inia § 45.1-336 or othen-lis e: 

none 

Other casing used in drilling but not left in the well: 

none 

Packers or br idg~~g~: Kind Sizo.=--__ Sct At 
------~ -------

none 

RUIARKS (SHUT DOHN DEPTHS, DATE.S; FISHING JOB DEPTHS> DATES; CAVING; ETC.) 

well is noW temporarily abandoned, pending casing removal and final plugging 

\o1ill 

SAMPLES AND CU1TINGS 

I 

I 

,,,ill not __ 1 he available for exnmination by a Inemb er of the 
Virginia Gcological Survey; . 

will not __ 1 be furnished the Virginia Geololjica l Survey upon 



r om'\ 17 (Uri! ft 0"/-09-02) 
i\PPENDIX ·--T1PE A, SHeET 2 (HEVEI<SE) 

Compiled by 

Gcologi<:~~ Fonn<1tion 

TO: Mr. W, VI H41~ 
Highldnd!r R~50urces 
P.O. Box 1123 
Graham, Texas 7604 6 

DRILLER'S LOG 

C.S.Bartlett, Jr., Phd. 
--~-------------------------

General 
Lithology Color 

~~.Lfeet) 

Top Bottom Thickness Rem:-n:ks 

BARTLETT & ASSOCIATES 
GEOLOGICAL CONSULTANTS 

'0:2 s . COURT STRE[T 
ABINGDON. VIRGINIA 24210 

703/62B-l!ltIUC 
4136 

FROM: Charles S. Bartlett, Jr., Ph.D. 

RE: Summary and completion recommendations - Highlander #1 Blake, 
Wolf Run Prospect, Washington County, Virginia. 

FORMATION TOPS: 

NAME 
Pennington Formation 

Cove Creek Limestone 

Fido Sandstone 

Gasper Limestone 

Ste. Genevieve Limestone 

St. Louis (Hillsdale) Pm. 

Little Valley Formation 

~1cCrady Formation 

Price Formation 
Hayters Sand Mbr. 
Greendale Mbr. 
Big Stone Gap Shale 
Berea Sand 

Chemung Formation 

TOP BASE 

s pud in 515' 

515' 1530' 

1530' 

1587' 

2615' 

3940' 

4355' 

5030' 

1587' 

2615' 

3940' 

4355' 

5030' 

6300' 

NOTES 
H20 @ 240, mist dril1 .... 1" flow H20 
@ 398'. 

Gas show @ 1525', @ 1640' continuous flare 
estimated 500 MCF gradual blow down to gas 
on conn. in 2 days. 
Top 889' low to Early Grove #1 Dorton. 

Top 869' low to #1 Dorton. H20 @ 3809' ,mud 

Top 897' low to #1 Dorton. Lost circulatio 
3964'. Est 8500 BBL. wtr. lost. Set 8 5/ 
@ 4180'. ? wtr. @ 4319', squeeze w/150 sac 
Mist drill. 
Top 894' low to #1 Dorton. Gas flare @ 45 
continuous blow wi slugs of H20, est.SOO + 
H20 increase @ 4630' mud up @ 4665', gas k 
in nrud @ 4885'. 
Top 754' low to #1 Dorton, gas kick in mud 
5101' . 

6300' 
6350' 
6425' 
7050' 
7054' 

7090' Top 1734' low to #1 Dorton 
6425' 
7050' 
7054' 
7090' Top 1877' low to Early Grove #2 Ridgeway. 

7090' 7140' T.D. 



. 
V'r . FLUID SAMPLE DATA Ticket ~2 Dote 4-21-81 Number 151296 ' 1 e. 

~ompler Pressure ........ 
P.S. I.G. at Surface Kind Halliburton q 

k ecovery: Cu. Ft. Gos of D.S.T . OPEN HOLE TEST Location HENDERSON ~~ 

~o' 
cc. Oil .3" 
cc. Wate r Tester STEVE RAINWATER W itness DAVE SHREVE 
cc. Mud 

Drilling ~ I Tot. liQ";d co. Contractor RAY RESOURCES TJH S :%> 
r Gravity • API @ of. EQUIPMENT & H 0 L E DATA r 
.> Gos/ OII Rat io cu. ft./bbl. Formation Tested Me C.read.~ n 
rr1 

RESISTIVITY CHLORIDE Elevation 2123' 
Ft . .0 CONTENT 

Net Productive Interval C 
Recovery Water --@ __ oF. Ft. :%> ppm Ke11 ~ Bushing 0 All Depths Measured From 

~ Recovery Mud --@ __ ·F. ppm Totol Depth 5lS~' Ft. :z Recovery Mud Filtrate -_@ __ ·F. ppm Main Hole/Casing Size 7 7/S" ~ 

r 
Mud Pit Sample __ @ __ oF. Drill Collar Length 1.0 rr1 ppm 

Mud Pit Somple Filtrote @ OF. ppm Drill Pipe Length 4770' 1.0 3.826" 
10.0 Packer Depth(s) ~S02' - gSl 0-' I t. Mud Weight vis 37 sec. Depth Tester Valve gZS6' Ft. 

TYPE AMOUNT Depth Bock Surface Bottom Cushion Ft. Pres. Valve Choke .75" Choke 75" 
--

Recovered 1260 Feet of saltwater. >~ 

~ H .. 
Recovered Feet of 

p 
.... 

" 3 
Recovered ..; 

~ Feet of :: 
~ 

...... 
r 

< 0 f;. ecovered Feet of 0 n - <" :%> .. ---j 

~: ecovered Feet of 

Remorks SEE PRODUCTION TEST DATA SHEET 

I-
n 
0 
c 

" :< 

Gouge No. 2552 Gouge No. ~!:>!:>I Gouge No. TIM E ~ TEMPERATURE 
4838 (00:00· 2.( :00 hr. .) :%> 

Depth : 4787 Ft . Dept,, : Ft . Depth : Ft. VI 
::c 

24 Hour Clock 24 Hour Clock Hour Clock Tool ...... 
:z 

Est . 110 OF. Blanked Off JiQ Blanked Off YE~ Blanked Off Opened 0829 '" ---j 
Opened 

'308 0 
:z 

Actual OF. Pressures Pressures Pressures Byposs 

Field Office Field Office Field Office Reported CAmpuled 

In it ial Hy_drostatic 2498 2503.Z 2556 2539.4 Min.rt .. Minutes ~ 

1)25 521 3 543 557.1 '" 
~ ~ 

Init ial '0 Flow 
607 616cI 624 650.3 35 36 ;; .- ~ Final ... .. 

63 bZ "-
Closed In 920 ~ 935 936.2 r-

6RQ. 649.6 690 687.9 0< 

"''' 
Init ial ..... C o Flow 

706 703 9 722 735.2 91 'd/ ::0 o • Fina l 

'" " -
94 

'-' ~ 

q?O 896 J. 935 926.4 90 ..... ",.l.. 

Closed in :z ..... 
",'0 

In it ial :%> _ 0 Flow 
Final :.c ': 

~~ 
"-

Closed in 

Finol Hydrostat ic 2482 24RS 3 2507 2521 ..J. 
I 

FORMATION TEST DATA 



;t '\ . .. r - -
~ 

. . 

FLUID SAMPLE DATA Ticket "'.-
~~ Dote 5-6-81 Number 930210 " E. 

Sampler Pressure P.S.I.G. at Surface Kind 
... .-

Halliburton q 
Recovery: Cu. Ft . Gos of D.S.T . OPEN HOLE Location HENDERSON '!'o 

. =-",g 
cc. 011 

~ 
CC. Water Tester BLAND Witness SHREVE 
cc. Mud 

Drilling 
Tot. liquid cc. RAY RESOURCES NM ~ Contractor > Gravity ° API @ of. EQUIPMENT & H 0 L E DATA 

r 
r 

Gas/Oil Ratio cu. ft./bbl. Formation Tested t"r H.:e .)QJIU > n 
RESISTIVITY CHLORIDE Elevation 21~3' fTI 

CONTENT Ft. 
.0 Net Productive Interval -Recovery Water __ @ __ oF. Ft. C ppm 

Ke11~ Busning > 
Recovery Mud 

All Depths Measured From 0 __ @ __ oF. ppm Total Depth 6480 ~ Ft. 
Recovery Mud Filtrate __ @ __ oF. ppm Main Hole/Casing Size 7 7/8" :z 

G) 

Mud Pit Sample __ @ __ oF. Drill Collar Length - 1.0 - r ppm fTI 

Mud Pit Sample Filtrate @ OF. ppm Drill Pipe Length 6262' 1.0. 3.826" 
6292' 6300' Packer Depth(s) - Ft. 

Mud Weight 10.5 vis 51 sec. Depth Tester Valve 6276' Ft. 
TYPE AMOUNT Depth Bock Surface Bottom Cushion NONE Ft. Pres. Valve NONE Choke .75" Choke . 75" 

--
Recovered 10' F~tof very salty aassy cut dri 11 i ng mud >::' 

~ H: 
~ 

Recovered Feet of ." a 
3 

Recovered Feet of ... 
~ :l 

~ 
..... 
r 

< 0 
Recovered Feet of 0 n 

<' > 
It -4 

Recovered F~tof 

Remarks SEE PRODUCTION TEST DATA SHEET ... 

I-
n 
0 c 
~ 

:< 

Gouge No. 2552 Gouge No. 2551 Gouge No. TIME 
~ TEMPERATURE 

DeDth : t=.?77 , Ft . D~Dth: h~lQ' Ft. DeDth : Ft . 
(OO : OO-2~ : OO hn.) > 

f- Vl 

24 Hour Clock 24 Hour Clock Hour Clock Tool :t: ..... 
h t . 121 OF. Blanked Off NO Blanked Off YES Blanked Off Opened 1250 :z 

G) 

Opened -4 
0 

Actual OF. Pressures Pressures Pressures Bypass 1625 :z 

Field Office Field Office Field Off ice Reported Computed 

"litiol Hydl"OStatic 3481 3495.0 3511 3511. 5 Minut .. Minut~1 f--

Initial 26 27.8 65 46.0 -- -- '" - '5 Flow 0 
r ·- Final 26 27.8 65 46.0 35 it 

I -~ ... ~ 
! a. 

Closed in 114 98 3 131 115. 1 b~ 

"''tl Initial ?f) 27 8 65 59.2 -- -- <: C o Flow 
?f) 27 8 65 49.3 .. 6Q ..... o ~ Final u ~ ;;c J(", 
12 42 f) 65 59.2 60 G) Closed in ..... 

Initial -- -- :z 
-c'" ..... _ 0 

Flow 
Final > L ;: 

I-~ 
Closed in 

,-Final Hydrostatic 11QQ ~4nQ ? 3412 3430 7 -- --

' 0 .... Ul_ .~ _ ' .... 110 IN \1..1 ... . FORMATION TEST DATA 

z 
? 

z 
? 

• c , 
o 
t 

~ ..... 
1"'1 
0 
3 
'8 
~ 

"" z 
c 
3 • 



1\ PI \,' e J 1 r\o. II) .. 1;mm . 17 (Dr i1 ft 07-0') - [;2) 
'() lJ \' 1:1, S 1:: ----- ----- ------

StDtc County Permit 

DQtc: December 5, 19 83 

, 
Operator s 
\{e 11 No. One 

----~~~~Hr.~~--~--

Permit 

VIRGINIA OIL A~D GAS I~SPECTOR 
DEPARTrlf.NT OF L!\BOR A~D INDUSTRY 

DIVISION OF MINES 
219 ''''ood Avenue 

Big Ston~ .. Gap, Virginia .. 24219-2799 
Phone 703-523-0335 

REPORT OF CONPLETION OF HELL \{ORK 

Pursuant to Regulation 4.06 of the Regulations under the Virginia Oil and 
Gas Act, the undersigned Hell operator reports completion of the type(s) of well 
work specified below on the referenced Hell in Tyler District, 

Washington .~k County, Virginia: 

\O[ELL TYPE: Oil I Gas~1 Enhanced recovery ___ 1 \vaste disposal ___ ' 
I f "G"s" Pdt' IUd d t / '-' , ro HC 10n~ n crgroun s orage __ _ 

Exempt byC6de § 45.1-300 . B.i from general oil and 
gas conservation 1m.,: Yes __ 1 No~1 

\'I'ELL \VORK: Drill~1 Deepen __ 1 Redrill __ 1 Stimulate~1 

Plug off old formntion _ _ 1 Perforate . ne\.J formation~1 
Plug~1 Replug __ 1 
Other physical change in well (specify) 

The well work \.,as done as shmm in the Appendix(es) applicable to the 
type(s) of well work involved. If the \.,ell Hork included the drilling of a new 
well, the certification of the location is on the reverse hereof. 

CONFIDENTIALITY STATUS UNDER CODE OF VIRGINIA '§ 45.1-332: 

___ Ninety dRYS from the filing of this report, 

or 

x Two y e ars from 4/17 19 81 the date on \.:hich ._--------, --' 
the referenced \.;ell ~'as cornplet.ed, the \.;ell being an exploratory 
well DS defined in Code of Virginia § 45.1-288.21. 

APPLICANT : 

By 

Its ____ ~----4-------~------~-------------------

Address: P. O. Box 1018 * Graham, .T xas 76046 
o 

Telephone: 
8 17+549-549p 



F()i~I' 1 J 7 (llJ:i1 fl 0) -~9 -[,2) 
}~[VF.I\SE 

CE!\TIFJCIIT10:': OF LOCATTOi'\ OF !'. ~!E' . .' \ :E!.L 

J) the \\l1del· sign(~. rlJ hercby ccrt ify thCll I Cl>:1 ('lIllilin)" \"ith the \.;ell plnt 
5hO'...':i11£ the permi.tterl ·)ocntiofl of t .Jle nu.J \,ell referencecl on the ol)vcrse hereof; I 

(\11(\ thttt I Clm the: enginc(~r / surveyor I who verified tltilt t:1IC nctual surfnce 
locntion of t.he rcpl<1~ed stnkc __ 1 \,'ell I J lifter the \~ell site \,'3S cleared ' and 
read.i..(~d) docs in fact. comply \dth the stClndard of Ret:u1?ltion 4.02 of the 
Rq:u lC!t.ions under the Virginia Oil and Gas Act) as follm.;s: 

\oIithin three feet of the location desig­
. --.--_ .. .. ".nitcd· on the \\-cll pi·at -in an area- -u11derlail1 

by known coal scams identified by the Chief 
of the Division of ~Iines pursuant to Code 
of Virginia § 45.1-3~3) or 

within ~en feet of t~e location designatecl 
by the well plat in other areas, 

(Name) 

' . 

;.". 

..... 
. , ' 



FUl\~l 1/ (llr[\[t 07-09 -82) API We ll No. 45 
M)PEt\DI\- -TYPF: A) SII EET 1 (OBVeRSE) 

- --- ---- -- --
State County Permit 

Date: 

Operator 's 
Well No. 

REPORT OF COMPLETION OF WELL WORK 

December 5, 19 83 

One(l) Wolf Run-Blake 

IF DRILLING. REDRILI,IN.~ OR DEEPENIt\G IS INVOLVED 

DRILLING CONTRACTOR Ray Resources, Inc . 
----------------------------------------------------

- .--. · ... Addr·c·ss: 
Charlston,'illest Virginia 

--------------------------------------------------Telephone: -------------
GEOLOGICAL TARGET FOR~IATION . ropjDevonian 

DEPTH OF CmlPLETED HELL 7140' 

DRILLING RIG Rotary~/ Cable tool / 

GEOLOGICAL DATA 

Fresh ~vater: 

. Salt water: 

Coal s eams : 

Oil and gas: 

Depth Thickness 
Top Bottom 

r e fer to geologic report of Charles S . Bartlett, Jr., attached 

Name 

Name 

NINlt\G IN AREi\? 
l-lined 

Yes No Out 

T~e data on d epth of strata i s based on the s ource Cs) checked below: 
Applicant's own drilling oxperience in th e area 

--Information supplied by the coal operator in the area 
Informat ion already i~ the pos session of the Inspector 
As fol1m,' s: electric log correlation with well sample returns 



• rOJ~~1 17 (Drilft 07-0:1-8:') 
APPENDIX--TYr[ A, SHEET 1 (1~E\'r::I~SE) 

OTIIER Gr.~[l\t\L INF01:::IATION 

-1m electric log survey \\'os 'xl ,,'as ,not I conducted pursu<1nt to Code 
of Virginia § 115 .1 -333~-B.2, at the coa l m\'l1er's or operator 's request. 

An electric log survey \,'as.~1 \,' 135 not I run [or other purposes. This 
survey did I did not ~ I disc lose the vertical location of a coal 
se('iffi . 

.. __ . .N..O.t.c,;_ .. If a coal scam \·;[1 5 located , .the part of the survey from the 
surface through the conI is attached in accordance with Code 
of Virginia § 4S.1-333.B.3. 

Deviation surveys were I were not~1 required under Code of Virginia 
§ 4S.1-333.C lito the bottom of the 10h'est published coal seamdepthll. 

Note: If deviation surveys were required, the survey results are 
attached. 

A continuous survey was 
§ lIS. 1-3 3 3. C . 

I \-Jas not~1 required under Code of Virginia 

Note : I f a continuous directional survey \vns r.equired, the survey 
re su lts arc att nched . 

CHi\NGES IN THE PERnITTED \\'ELL \I'ORK 

The \.Jell operator dic1_ .1 d.id not x I make any change(s) in the 
permitted well work, verbally approved by the Insp ector or Assistant Inspector 
under Regulation 4.03 of the Regulations under the Virginia Oil and Gas Act, for 
the purpose of insuring successful completion of 'the well work. 

Note: The nature and purpose of each such change, if any) is set out belmy or on 
additional sheets if such are required. 

' . . . :': : ~ 
. " .. ', . . ' . ' .~ . .., .... . 



· FOl~~1 17 (Draft 0/ -09-82 ) 
JiPl'E NDIX ·· -TYPE i\) S}[C[T 2. (1\EVEI< SE) 

DJ~ILL[R I SLOG 

Compiled by 

FOl"IIlCltion 

TO: Mr. W. D. Hale 
Highlander Resources 
P.O. Box 1123 
Graham, Texas 76046 

C.S.Bartlett, Jr., Phd. 
----------------------------------

Genera l 
Li tl1ol~gy 

Dc£t~ ( fc~t ) 

Color Top Bottom Thickness Remarks 

BARTLETT & ASSOCIATES 
GEOLOGICAL CONSULTANTS 

102 S . COURT STREET 

A81NGDON , VIRGINIA 24210 
703/628'~5lX 

4136 

FROM: Charles S. Bartlett, Jr., Ph.D. 

RE: Summary and completion recommendations - Highlander #1 Blake, 
Wolf Run Prospect, Washington County, Virginia. 

FORMATION TOPS: 

NAME 

Pennington Formation 

Cove Creek Limestone 

Fido Sandstone 

. Gasper Limestone 

ste. Genevieve Limestone 

St . Louis (Hillsdale) Pm. 

Little Valley Formation 

. McCrady Formation 

Price Fonnation 
Hayters Sand Mbr. 
Greendale Mbr. 
Big Stone Gap Shale 
Berea Sand 

Chemung Fonnation 

TOP BASE 

spud in SIS' 

SIS' 1530' 

1530' 1587' 

. 1587' 2615' 

2615' 3940' 

3940' 4355' 

4355' 5030' 

5030' 6300' 

6300' 7090' 
6350' 6425' 
6425' 7050' 
7050' 7054' 
7054' 7090' 

7090' 7140' 

NOTES 

H20 @ 240, mist drill .... 1" flow H20 
@ 398'. 

Gas show @ 1525', @ 1640' continuous flare, 
estimated 500 MCF gradual blow down to gas 
on conn. in 2 days. 

Top 88,9' low to Early Grove #1 Dorton . 

Top 869' low to #1 Dorton. H20 @ 3809' ,mud up 

Top 897' low to #1 Dorton. Lost circulation @ 
3964'. Est 8500 BBL. wtr. lost. Set 8 5/8" 
@ 4180'. ? wtr. @ 4319', squeeze w/150 sacks, 
Mist drill. 

Top 894' low to #1 Dorton. Gas flare @ 4528' 
continuous blow w/ slugs of H20, est.500 + MCI 
H20 increase @ 4630' mud up @ 4665', gas kick 
in mud @ 4885'. 

Top 754' low to #1 Dorton, gas kick in mud @ 
5101' . 

Top 1734' low to #1 Dorton 

Top 1877' low to Early Grove #2 Ridgeway. 

T.D. 



l ' (!i\,' ] .J. I l lJ L.J 1 L U / - U:J - 0l. ) 

1\PPEt\DIX - TYPE 1\) SIICET 2 (OBVU,SE) Stat e County Pe,rm i r:. 

PRELHlIN!\RY INFOW'lATION 

Is the subject \,'clluildeda,id by the red shales? Yes I No~1 

I f "y 11 • os > \.;as a coal pl'otectlon string set to the red shales? Ycs __ 1 No I 

PROGRlIJl DETAILS . -. - . , ... ', .. - ' , - . . 

. Perforated 
Size Top Bottom Length From To 

Conductor 11-3/4" ground 598' 

Casing circulated and cE'.mentecl in to the surface: 

14' 4180' 4166' tpp of cement at 4120' 

Coal protection casing set under the spe~ia l rule of Code of Virginia § 45.1-334,B: 

N/A 

Other cas inz and tubing left in t.he \,'ell: 

none 

Liners left in Hell> under Code of Vir&,.inia § L~5 .1 - 336 or othen-lise: 

none 

Other casing used in drilling but not left in the well: 

\ J ,' . none 

Kind Size Set At 

none 

RUL'IRKS (SHUT Dmm DEPTHS, DATES; FISHING JOB DEPTHS, Dlt.TES; CAVING; ETC.) 

well is noW temporarily abandoned, pending casing removal and fiaal plugging 

Hill 

SMIPLES liND CU1Tlt"\CS 

I will not 

/ will not 

/ he available for examination by a m~mb er of the 
Virginia ecological Survey; 

/ b e furnished the Virginia Geolozica l Survey upon 
.:"" - ' request; 

will I will not I require sacks to be 
samples are being held by Charles S .• Bartlett, 

furni~lted by the Survey. < ·;.c·: I;: .. .. : 

Jro's office in Abingdon, .;~>.:.~::\:';'L)l~t,~~~ 
., . \" .:'.~~'; .~./.:, : ~.;:~.':.':J'~': ;:~~~~:~;~';:~ 



• FLUID SAMPLE DATA Ticket 4-21-81 Dote Number 151296 
Sampler Pressure P.S. I.G . at Surface Kind Halliburton • 
Recovery; Cu. Ft . Gos of D.S.T . OPEN HOLE TEST Location HENDERSON 

cc. Oil 

cc. Water Tester STEVE RAINWATER Witness DAVE SHREVE 
cc. Mud Driliino 
Tot. Liquid cc . Contractor RAY RESOURCES TJH S , 

Gravity • API @ of . EQUIPMENT &. H 0 L E DATA 
Gas/Oil Ratio cu. ft./bbl. Formation Tested Me l.read~ 

RESISTIVITY CHLORIDE Elevation 2123' Ft . CONTENT 

Recovery Water __ @ __ ·F. Net Productive Interval Ft. ppm 
Ke11~ Bushing All Depths Measured From 

Recovery Mud __ @ __ oF . ppm Total Depth 5]8~' Ft . 
Recovery Mud Filtrate __ @ __ oF . ppm Main Hole/Casing Size 7 7/8" 
0 ·ud Pit Sample __ @ __ ·F. ppm Drill Collar Length 1.0. 

M ud Pit Sample Filtrate @ ·F. ppm Drill Pipe Lenoth 4770' 1.0. 3 826" 

10.0 
Packer Depth(s) ~802' - ~8] (V It . 

Mud. Weight vis 37 sec . Depth Tester Valve ~Z86' Ft. 
TYPE AMOUNT Depth Bock Surface Bottom 

Cushion Ft. Pres. Valve Choke .75" Choke .75" 

Recovered 1260 Feet of saltwater. 
~ 

" p 
Recovered Feet of ." 

(3 
3 

Recbvered Feet of 
-i 
:: 
~ 
< Recovered Feet of 0 

<" 
" 

Recovered Feet of 

Remarks SEE PRODUCTION TEST DATA SHEET 

Gouge No. 2552 Gouge No. Ltlt>1 Gouge No. TIME 
TEMPERATURE 4838 (OO ; OO-2~ ; OO hr. .) Deoth : 4787 Ft . Depth : Ft. Depth : Ft . 

24 Hour Clock L4 Hour Clock Hour Clock Tool 
Est.. 110 ·F. Blanked Off NO Blanked Off YES Blanked Off O~ened 0829 

Opened l308 
Actual ·F. Pressures Pressures Pressures Bypass 

Field Office Field Office Field Office Reported Computed 

I nitial Hydrostatic 2498 2503 . 2 2556 2539.4 Minutes Minutes 

Initial S25 521 3 543 557.1 -- --. ." r 2 · Flow 
607 616 7 624 650.3" 35 Jb -~ Final ..... 

CL · 
Closed in 920 904 5 935 936.2 63 62 

"0"0 In itial 689 649 6 690 687.9 -- --
Co Flow 

706 703 9 91 'd/ 0·- Final ·722 735.2 v -"II 94 ",CL 
Closed in 920 896 3 935 926.4 90 

Initial -- --"0"0 Flow .0 
:C '~ , Final 
.. GO 

CL 
Closed in 

Fi nal Hydrostat ic 24R2 2485 3 2507 2521.3 -- --

'01 -'4 111_12 _ 'I""UO IN u.s .• . FORMATION TEST DATA Lmu 's 

"' r 

"" ".0 " e.. 
-i r 
q~ 

"0 0 ' _. 
",0 

oil" 

~ » 
r-
r-.» 
n 
rn 
.0 
C » 
0 

S; 
:z 
.GJ 
r-
rn 

--
>:!! 

H 

~ 
>-< 
r-
0 
n » 
-i 

I-
n 
0 c 
" ~ 

~ » 
C/) 

:t: 
>-< 
:z 
G) 
-i 
0 
:z 

f--

'" 
~ .. 

<: 
>-< 
;0 
G) 
>-< 
:z 
>-< 
» 

~ 

" = ---' 
z 
p 

..,. 
CO 

-i ---' 

~o .. -q. 

3" I 
;; 
< (J1 
~ ---' 

CO ..,. 



.. 
FLUID SAMPLE DATA Ticket 

Dote 5-6-81 930210 Number 
Sampler Pressure P .S. J.G. at Surface Kind Ha ll iburton 
Recovery; Cu . Ft. Gos of D.S.T. OPEN HOLE Location HENDERSON 

cc. Oil 

ce. Water Tester BLAND Witness SHREVE 
cc. Mud Drill ing 
Tot. liquid cc. Contractor RAY RESOURCES NM 

Gravity ° API @ of. EQUIPMENT & H 0 L E DATA 
Ga s/ Oil Ratio cu . ft./bbl. Formation Tested r-rlce ~dna 

RESISTIVITY CHLORIDE Elevation 2123 1 

CONTENT Ft . 
Net Productive Interval - Ft. Rect>very Water __ @ __ oF . ppm Ke 11 y.. Bushing All Depths Measured From 

Recovery Mud __ @ __ oF . ppm Teitol Depth 6480' Ft . 
Recovery Mud Filtrate __ @ __ oF . ppm Main Hole/Casing Size 7 7/8" 
Mud Pit Sample __ @ __ oF . Drill Collar Length - J.D. -ppm 

Mud. Pit Sample Filtrate @ OF. Drill Pipe Length 6262' J.D. 3.826" ppm 
Packer Depth(s) 6292' - 6300 ' Ft . 

M ud Weight 10.5 vis 51 sec . Depth Tester Valve 6276' Ft. 
TYPE AMOUNT Depth Bock Surface Bottom 

Cushion NONE Ft. Pres. Valve NONE Choke .75" Choke .75" 

Recovered 10 ' Feet of Very salty qassy cut drill i ng mud 
~ 
It 
.0 

Recovered Feet of .., 
a 
3 

Recovered Feet of 
.... 
~ 

~ 
< Recovered Feet of 0 
< 
It 

Recovered Feet of 

Remarks SEE PRODUCTION TEST DATA SHEET ... 

Gouge No. 2552 Gouge No. 2551 Gouge No. TIME 
TEMPERATURE 

Depth : h?77' Ft. Depth: Fi11Q ' Ft. Depth : Ft . (OO : OO-2~ : 00 h".) 

24 Hour Clock 24 Hour Clock Hour Clock Tool 
121 Est . OF. Blanked Off NO Blanked Off YES Blanked Off Opened 1250 

Opened 

Actual OF. Pressures Pressures Pressures Bypass 1625 
I 

Field Office Field Office Field Office Reported Computed 
i 
I Initiol Hydrostatic 3481 3495.0 3511 3511.5 Minutes Minutes 
! 

26 27.8 65 46.0 Initial -- --
-c] Flow 

i -~ Final 26 27.8 65 46.0 35 ..... 
n. 

114 98 3 131 115.1 60 1 Closed in 

'0'0 Initial 26 27 ,8 65 59.2 -- --
Flow Co 

:If) 27 8 65 49.3 60 0 ·· Final u ~ .. " ", n. 
. Closed in 32 4:1 f) 65 59.2 60 

Initial -- --
"'e""8 ' Flow 
"E-= Finol 
f- ~ 

Closed in 

Final Hydrostatic 11QQ 140Q :I 3412 3430 7 -- --

'OtM 11 1_12 _ '.""D .... U.1.A. . FORMATION TEST DATA lInu 's 
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OMQ Form 3 
#1 Wolf Run Unit 
WIIDCAT 

COMMONVJEALTHOF VIRGINIA 
DEPARTMENT OF LABOR AND INDUSTRY 

DIVISION OF MINES AND QUARRIES 
BIG STONE GAP, VIRGINIA 24219 

PHONE 703-523-0335 

Washington Co ., VA 

APPLICATION FOR PERMIT TO (DRILL):(REtmllllt,!xo.:eePEN) OIL OR GAS WELL 

(Required by Section 45.1-115, Code of Virginia, 1950, 1954 and the 1966 Cumulativ~ Suppl~ment. 
To be accompanied by Permit fee of tWGnty-five dollars and bond and surety therefor, as specifbd by 
Section cited. To be submitted 'n duplicate, one copy f " be re turned to applicant after action by 
Division of Mines and Quarries. 
TO: Division of Mines and Quarries 

Drawer V Abingdon, Virginia 24210 
Big Sione Gap, Virginia 2t!.219 place 

October 30, 1980 (Amended: 2/15/81) 
Dote 

Gentlemen: 
The undersigned hereby makes application for a Permit to drill, :f@.r:.H~W~!~p.~M:; (strike out two) a 
well far oil or gas on the L. ake Form, comprising 55 acres, in the Tyler 

District County, Virginia, having the fee title therc-t-o-','-o-r-a-s-t7-he--
-cose--mo-y-'-b-e-,-u-na"'"Ter grant a September 10, ,19 80 mode by 

L. Denver Blake et ux to W. D. Hale -- ---------

and recoraea on the 16th day of September , 19 80 in the office of the County 
Clerf< for the said County in Boo!~ 632 page 166 • 
The proposed location of the well is shown on a location plat or map submitted to the Division of /'.'Hnes 
and Quarries, by the undersigned, together with Notice of Intention to Drill, Redrill or Deepen a Well 
for Oil or Gas on the day of T9. 
The proposed well will be known as Well No.one (I) of HIGHLANDER RESOURCES, INC. 
(company, etc.) It is proposed to drill this well to a aepth of about 7,500 feet. 
The proposed location is about 400 feet distant from the nearest property or lease line; about 

N/A feet distant from the:;! nearest mining opening, or quarry (strif~e out words not applicable) 
and/or about5,000 feet distant from th~ nearest dci~, abandoned, ~~~~ (strike 
out words not applicable) oil or gas (stri!~e out words not applicable) well. . one hundred{$100) 
There is enclosed herewith a certified ched< or U.S. Postal Money Order, in the amount of :tw.~i#~±rN~i 

~ ISZ5.~), payable to the Treasurer of Virginia, covering fee fro a Permit to Drill a Well for C iI or Gas, 
as required by Section 45.1-115, Code of Virginia, 1950, 1954 and the 1966 Cumulative Supplement. 
Bond and Surety therefor to Insure compliance with the provisions of Chapter 8, Title 45, Cod~ of Vir­
ginia, 1950 and the 1966 Supplement, for this well, in the amount of $ 7,000.00 is submitted here­
with of (give status of) $5,000.00 Stabilization Bond-DMQ5A + $2,000.00 Indemnity Bond-DMQ5B 

&.respondence regarding this well should be addressed to 
.~~~~~----~~~---------------HIGHALNDER RESOURCES, INC. P. O. BOX 1018 GRAHAM, TEXAS 76046 

Very tru y yours, 
HIGHALNDER RESOURCES, INC. 
a/k/a HXR Company of Texas 

DrIHhl"' gr:~~~iOt 0 era tor .... .. ....... .. ~ .. ~!~~,¥:...... p 
102 South Court Street, Suite 200 

Street 
~ Abingdon, virginia 24210 

City or Town 
VIRGINIA 

State 
Space below this line is for the use of the Boord only. 
ACTION OF DIVISION OF MINES AND QUARRIES 

Received on December 29 ,1980. 
Approved and Permit (no. 395 ) granteCJOil Mar ch 11 , 19 81 
Denied ---------------- ---

Reasons for a~nial 
------------~----------=D=IV~I=Sf=O~N~C=. F~M~I~N=E=S~A~N=D~Q=. ~U~A=RR=IE=S~---

By 
---------------;T~it·r,e------------------~ 

File No. WA-5 Well No. HR-l Permit No. 395 ---------------- ----------------- ----------------------



<= "FORM 2 
CO~lIIlon\V('nl th of Vlr;-: 1nio 

DEf'AHTItEflT OF LO\JOn AND HIDUSTnY 
Division of Nines 

Dig Stoll'.' Gn;>, V'ir~lnia 

~~g~~~~ 
NOTICE OF INTENTION TO DHILL OIL on GAS WELL 

p'~~~j~~ 

#1 Wolf Run Unit 
WIlDCAT 
Washington, Co., VA 

(One copy of this report and three identical copies of a pInt or map, on 
a scale not smaller thon 400 Ieet to the inch, nnd showint:; information required 
by Section 45-114, Code of VirGinia, 1950, must be submitted to the Division of 
Mines, nnd copies sent by rC(;istcred mail to all pcr:lOlIS defined in above lo.w, 
prior to obtaining a permit to drill.) 

TO: DIVISION OF MINES Abingdon, Virginia 24210 

BIG STONE GAP, VIRGINIA Plnce 
October 30, 1980 , 19 

---
Date 

Gentlemen: (Amended: 2/15/81) 

The undersigned proposes to begin as soon as a permit therefor is obtained 
from the Division of Mines, to drill, redrill or deepen (strike out two) a well 
for oil or gas on the L. Denver Blake Farm, comprising 55 acres, in 
the Tyler District of Washington County, Virginia, having the 
fee title thereto, or as the case may be, under grant or lease dated 

Se~tember 10,1980, made byL. Denver Blake et ux to W. D. Hale 
and recorded on the 16th day of September , 19 ~ in the 
office of the County Clerk for said County in Book 632 , page 166 

The proposed location of the well, as shown on the attached plat or map, is 
I feet 

about 6,200 West of 82° 12' 30" and about 

7,125 feet South 
of 360 42' 30" 

It is proposed to drill this well to a depth of about 7,500 feet. Samples 

will 
or cuttings therefrom ~~ be available for examination by a member of the 

staIf of the Virginia Geological Survey. Cuttings 
Hn 
will not 

be furnished the 

Survey. 

A plat or map, in triplicate, on a Bcale not smaller than 400 feet to the 
inch, showing the proposed location of the well and other information, required in 
Section 45-114, Code of Virginia, 1950, is attached hereto. Copies of the plat and 
notice of intention to drill, redrill or deepen the aforementloneej' well have been 
sent to all interested persons as required by Section 45-114~' above cited, as 
follows (List names and mail address of each. Use back of sheet if additional 
space is required): 

1. L. Denver Blake 

2. Norville E. Leonard 

3. H. B. McCracken 

4. William A. Leonard 

5. Sam McCracken 

6. Charles Almaroad 

File 
WA-5 

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

7420 ,Poplar Avenue 

Route 2, Box 326 

.Route 2 

Route 2, Box 445 

Route 2 

Route 2 

ty: 

Ba1ti~ore, Maryland 21224 

Bristol, VA 24201 

Bristol, VA 24201 

Bristol, VA 24201 

Bristol" , VA 24201 

Bristol, VA 24201 

Very truly yours, 

HIGHLANDER RESOURCES, INC. 
a/k/a HXR Company of Texas 

~~.U;Ji1~~.1Ee~iiip.M ·· : 1::Q.t Operator 
, . , .......................................... ~ ... , . ,. , . 

102 South Court Street, Suite 200 
Street Address 

Abingdon, VA 24210 

City or Town, and State 

I December 29, 1980 HR-1 
Date R~ceivcd Uell No. --------------------------- ------------
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·~--FORM 2 

./ COPllllonwcal th of Vir;: inin 
, DEJ.'.t\/tTI.rE tn' OF Ul.uon fiND 1 ~IDUSTny 

Divisiun 01 ~ines 
Dig SlOll'_' Ga:) , Vir~inia 

~~p.~X1.i1.i 
NOTICE OF ItjTE!,;TlO~1 TO mULL orL on GAS WELL 

~~~~jJ!1N 

#1 Wolf Run Unit 
WIIDCAT 
Washington, Co., VA 

(One copy of this report and three id ent ical copies of a pInt or map, on 
n scale not smaller thnn 400 fee>t to the in(~h, and showinG infonnation required 
by Section 15- 111, Code of Virginia, 1950, must be submitted to the Division of 
Mines, and copies sent by rcgistered mail to all pcr~ollS defined in above la',v, 
prior to obtaining a permit to drill.) 

TO: DIVIS ION OF "lINES 
Abingdon, Virginia 24210 

BIG STONE GAP, VIRGINIA Place 

October 30, 1980 , 19 
---

Date 
Gentlemen: (Amended: 2/15/81) 

The undersigned proposes to begin as soon as a permit therefor is obtained 
the Division of Mines, to drill, redrill or deepen (strike out two) a well from 

for 
the 

oil or gas on the L . Denver Blake Farm, comprising 55 acres, in 
~~ __ ~~ ___ T~YL:l~e=r~ ___ District of Washington County, Virginia, baving the 

fee title thereto, or as the case may be, under grant or lease dated 
Se~tember 10, 1980, made byL. Denver Blake et ux to W. D. Hale 

and recorded on the 16th day of September , 19~ in the 
office of the County Clerk for said County in Book 632 ,page 166 

The proposed location of the well, as shown on the attached plat or map, is 

feet 
about 6,200 West of 820 12' 30" and about 

7,125 feet South 
of 360 42' 30" 

It is proposed to drill this well to a depth of about 7,500 feet. Samples 

will 
or cuttings therefrom ~:XlXJlt be available for examination by a member of the 

staff of the Virginia Geological Survey. Cuttings 
MH 

will not 
be furnished the 

Survey. 

A plat or map, in triplicate, ori a scale not smaller than 400 feet to the 
inch, showing the proposed location of the ..... ell and other infonnation, required in 
Section 45-114, Code of Virginia, 1950, is attached hereto . Copies of the plat and 
notice of intention to drill, red rill or deepen the aforementfoneciwell have been 
sent to all interested persons as required by Section 45-114; above cited, as 
follows (List names and mail address of each. Use back of sheet if additional 
space is required): 

1. L. Denver Blake 

2. Norville E. Leonard 

3. H. B. McCracken 

4 . William A. Leonard 

5 . Sam McCracken 

6. Charles Almaroad 

Name 

I 
easurer 

Title 

File 
WA-5 

---

7420 ,Poplar Avenue 

Route 2, Box 326 

.Route 2 

Route 2, Box 445 

Route 2 

Route 2 

cc;-tifyi &I 'Tty: 
~? 

/ 

Balti~ore, Maryland 21224 

Bristol, VA 24201 

Bristol, VA 24201 

Bristol, VA 24201 

Bristol, VA 24201 

Bristol, VA 24201 

Very trUly yours, 

HIGHLANDER RESOURCES , INC. 
a/k/a HXR Company of Texas 

PW¥~¥f:~!?HS8m~~ftW~?:~ Ope rat or 

102 South Court Street, Suite 200 
Street Address 

Abin~don, VA 24210 

City or Town, and State 

December 29 , 1980 HR-l 
Date Received Well No. ---------------------------- ------------



.1 

~1 Wolf Run Unit 
WIIDCAT 

COMMON'."IEALTH OF VIRGINIA 
DEPARTfv\ENT OF lAGOR AND INDUSTRY 

DIVISION OF MINES AND QUARRIES 
BIG STONE GAP, VIRGINv\ 24219 

PHONE 703-523-0335 

Washington Co., VA 

APPLICATION FOR PERMIT TO (DRILL):{tHEOOlltlXPBEeEN) OIL OR GAS WEll 

(Required by Section 45.1-115, Code of Virginia, 1950, 1954 and the 1966 Cumulative Supplement. 
To be accompanied by Permit fee of tw,;;mty-five dollars and bond and surety therefor, as specified by 
Sedion cii·ed. To be submitted In duplicate, one copy ,<, be returned fo applicant after action by 
Division of- Mines and Quarries. 
TO: Division of Mines and Quarries 

Drawer V 
Big Sione Gap, Virginia 2~.219 

Gentlemen: 

Abingdon, Virginia 24210 
place 

October 30, 1980 (Amended: 2/15/81) 

Date 

The undersigned hereby makes application for a Permit to dril1, Ht@.r~H)E~j4.~§p.$r:Hstrib~ out two) a 
,. r _I.' F· . . th Well Tor 011 or gas on me L. Denver Blake arm, comprising 55 acres, In e Tyler 

District of Washington County, Virginia, having the fee title therc-t-o-',:'-o-r-a-s-'th-e--
-c-(is-e-m-a-y-'b'e-,-u-n~der grant or lea~ dated September 10, ,19 80 made by 

L. Denver Blake et ux to w. D. Hale -- ---------

and recorck:!d on the 16th day of September ,19 80 in the office of thG County 
Clerk for the said County in Boo!~ 632 page 166 • 
The proposed location of the well is shown on a location plot ar map submitted to the Division of Iv\ines 
and Quarries, by the undersigned, together with Notice of Intention to Drill, Redrill or Deepen a Well 
fer on cr Gc~ on the day of 19. . . 
The proposed welt will be known as Well No.one (1) of HIGHLANDER RESOURCES, INC. 
(company, etc.) It is propoSed to drill this well to a depth of doout 7,500 feet. 
The proposed location is about 400 feet distant from the nearest property or lease linej about 

N/A feet distant from the neare$~ mining opening, or qt.:arry (strike out words not applicable) 
and/or C6out5,000 feet distont from the nearest dci~, abandoned, ~"~~ (strike 
out words nor applicable) oil or gas (stri!~e out words not applicable) well. one hundred ( $100) 
There is enclosed herewith a certiHed che ck or U. S ~ Postal Money Order, in the amount orfY'~;¥'Q~y.Sn.~~ j 

:($~U), payable to the Treasurer of Virginia, covering fee fro a Permit to Drill a Well for eil or Gas, 
os required by Section 45.1-115, Code of Virginio, 1950, 1954 and the 1966 Cumulative Suppfeme nt. 
Bond and Surety therefor to insure compliance with the provisions of Chapter 8, Title 45, Coo~ of Vir­
ginia, 1950 and the 1966 Supplement, for this well, in the amount of $ 7,000.00 is submitted here­
with of (give status of) $5,000.00 Stabilization Bond-DMQ5A + $2,000.00 Indemnity Bond-DMQ5B 

C¢rrmpondence regarding this well should be addressed to 
~~--~~-----=~~----------------HIGHALNDER RESOURCES, INC. P. O. BOX 1018 GRAHAM, TEXAS 76046 

Very tru y yours, 
HIGHALNDER RESOURCES, INC. 
a/k/a HXR Company of Texas 

OtJHi:n·:·:~ €.:()m·::"·i¥: : : ~~dt 0 erotor ................ g .... -....... ~ ... Y:...... p 
102 South Court Street, Suite 200 

Street 
~ Abingdon, Virginia 24210 

Cit)' or Town 
VIRGINIA 

State 
Space below this line i~..ror the use of the Boo..!d only. 
ACTION Cif DIV/SION OF MINES AND QUARRIES 

Received on December 29 ,1980 • 
Approved and Permit (no. 395 81 ) grantedOn March 11 ,19 --------------------------------' -------Denied 
Reasons~fo=r~d~~=~n=·~,o~I--------------------------------------------------------------------

DIVISION CF MINES AND QUARRIES 
By 

---------=Title 

File No. WA-5 Well No. HR-1 Permit No. 395 
------------ ------------------ --------------------
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VIRGINIA DIVISION OF MINERAL RESOURCES 
Box 3667, Charlottesville, VA 22903 

INTERVAL SHEET 

Page I 

Date rec'd, 03;')~/fy Dat. Processed. i/;;$ftL/ 
PROPERTY I L l,uJ /i... ~ /t;~c.. /I- / 

COMPANY I jJ-I'j !' L "CI-' (l,f tJ ur u s. L J,., C . 

COONTY I 4; '1 s J" L (tJ I-t'- k e-j 
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/t> ... ;;.p. 
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~-~ 
L/tP -5{) 

9-&.t:"> 
""bP-7~ 
--7/J ... <;10 
'FO-90 
~O":' ,3&6 

::---
71 C $t4-fl" J>lfL 

go ~;UJ 
.;10 ":'~ 
'3D-tfP 
'/fJ - $V 

SD .. '-~D 
~o .. 70 
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qo - t:!!!-

~Q:) "(0 
Ie) _::20 

dU''' ?;:i:J 
30 ... '10 
<fO .. ~'-Z> 

~ .. 00 
~o ... /o 
70-<f?O 
~o_9° 
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7 t90 .. /*f) 
/D -:J-f> 
"-t> -2P 
;3O ... q'o 
l(-() - :>0 

FrOlll-To 

lJ{A. - UV) 

Well Repository No., w- 7.533 

SUple Interval. from 9~ to I 7/ ~ 0 

. Numbsr of samples, 6~( 

Total Depth' 71t.; 0 

oil or e5~ Waters Exploratory, 

From-To From-To 
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/$/Jl) - /0 
/t9 -A;) 

~&-30 
go-G'O 
410 -7{) 

5?J-6o 
&:.0-70 
?&-~ 
c:gO-<70 
7'~-/90C? .-:-----

/7~ - /0 
/()-;;rD 

7?R~/c­
. :3& - t.;-o 

tj-tJ -50 

RJ-60 
-tfO-70 
7£J-go 
86)-90 
7" -;000 -

VIRGINIA DIVISION OF MINERAL RESOURCES 
Box 3667, Charlottesville, VA 22903 

INTERVAL SHEET 
Continued 

Well Repository No.: w- ;7;r~~ 

From-To From-To 

aq~ - /D 
Jt'.-.9D . 

dO-3D 
2:D-cjD 
40-150 

~C) -&:::> 
t£) -~ 
7 z;:> - s--z::' 
~_~?l 
tio_3~ --

From-To From- To 
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From-To From-To From-To From-To From-To 

;31ko- ro -L/fW-/CJ //~-/C/ ~-/O ~6f.b_ /IJ 
/CJ-~ /~ -.;<? /t::J -;u:> Lt1 -;;w /£> _,?-l/ 
d\?-20 ~o-.3:? c2:.t?-3° /I;:;; ~r(c. ..?-~ ..3Z> 

3fJ-C(O do-~ 30-YtJ 
3~=% 

:.ft-//t:J 
<fCP-Z3D ¢:& -.5D $'t?-SZ/ ~-!?() 

,5;0-0'0 ~-w 9_60 0-68 ~-dcJ 
(pO-7D &o-~ b6-70 ~ -~ ~P-/~ 

--?o-{;?D ?~-~ 7CJ-~ 7~-@ /p~ 
~-90 §g.t9.0 '6)'-70 8':t? -9£J &t-
90-3~ -~ 7b -0Yt:'~ ~tJ-~ rt1- s/co - .--- -

:3~-/0 ~-ltJ 79~ -/0 ~c?- /0 57tXJ ./tl 
1"0 -..;20 /O-do /0 -;)0 /i)-~ I()-~ 

:::20-.3:::> d)-O- 30 .770 -..30- iftJ - ;2.b .3'0 

~~ 
.3b-CfO fD- Yo 30-0ll 3l>-tID 
7/b-SO -~ lftJ-~ i#-5D 

50-60 519-&:0 0-&D ~-£o .5P -&0 
c.6O-70 &:6J - /?:) -70 ~-7t? 

'"/q>-8:0 70-'3° ~-go ;?t' -~ 
~tf)~f/o5 J?o-~ ?5tJ-9D 

t:J=~~ 
g/J-

90-~o 9f) - SOCJo 7'//-~ .----- ~ 

f6 cPO - -;c;-- ~O-/V 5~-/O ;7800-/0 
/~ -~o 1t7-~ It) -;1b /0 -;::20 

~-30 cPO - 3D ;;2{/- EJ? c5<£) -.3'0 ;;2/)-.;;b 
:3S - CfD ~O-t70 .EO-i/O 3&/-1$ ZL>-lfO 

(to -E5z> (::)-~ 1ft> -stJ rtJ- CftJ - ':?;O 

.52)- (.,0 ~ -C:o 5C> - de> aJ-66 .£;zJ - ~v 
6~-70 t2?0-~C> &'tJ-7GJ GD-70 
~-8"o "A9-~O 70 go 7.p -&tJ 76)-80 
~t)-Sb 81P-51o 8'0-<70 _ ~-90 @:>-<70 
O-~3a:? c90- f?~o c;i:Y -S-/CJZ' ~-~ C}CJ- S;f:.122-

:.----
/f3/}tJ - I'lJ 9'7~t?- /0 ..57q -/0 ~-IO S9~- /0 

ICY -.;J..o C'C)-;;w t- /tJ -;20 /L? _;;;lO 

:;)D-3?> :;)0- :30 J 016 -30 ;?1~~2IL //~ 5!fr1,1£?5 30- S"'-D 3V-~ c.?o - ~o 3 0 -
tfO-$O tfo -3;0 lfb-~ II~ -70 
SD-60 .5Z' -60 ~-60 fi -~o .5D-~ 
~O -70 7af> -70 ~/) -70 () ~O 6tt>-;?p 

7C?-go 76/-~V -ze; -w ~-a:? /~-f?'O 

g-tJ-7V 8'0-90 8P-90 ~!)-7'tJ $f-q~ 
qofl/~ 90 - 74? cJ (];;) LfcJ- s;p~ ~~- S-~oo 1)- btXPrJ .------- ~ 

If8 
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&>t9a? -/0 
/~ -.;:;t) 

.;l.l)-::8eJ 
3t9-~ 
t,eJ-f?lJ 

~-~ -7t!J 
7C?-8° 
~-9t' 

<q()-&,/n ----~/~-/o 
t'~ -;;J.O 

d).O-.30 
30-cfo 
~-SC;) 

gg;- t:£J 
-'78 
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9c:>-i6..:0CJ -

&,~-I'O 
1t:J-.;20 
~-30 

)&0/0 -s'V 

5r>-~ 
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-:7~~O 

~:~~ 
~ 

6~-lo 
1'0 .,?o 
;zo-3i? 
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t/IJ:..5D 

~-~ 
~:8t/ 
$t:r~ 
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~-~CJ ~- .7f7-7'P 
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~.9?f- /0 i9a;;-/o 
/~-.;20 /,tJ-;20 
~-30 ,?Jl)-~ 

~c>-4'o ~~ Yt> -$0 yo 
gJ-Do 5CJ-~t9 
~p-7p 7Pc::>-70 

~-~ 
"?&...8D 

_ t::> z?tJ-~lJ--
. p-~~ ?t9 - t:7J 

~-/O 4.5- 7&t'b 
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A9-~ 30-55 
~t?-9e; 3S-- C/O 
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~-6S . ftJ-ptJ (s,S--- 70 

>P.- t6tJ 
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