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Chaparral Energy, Inc. | (405) 478-8770 + FAX (405) 478-1947

. 701 Cedar Lzke Blvd. * Oklahoma City, OK 73114

2 March 1999

New Mexico Qil Conservation Division
Attn: Mr. Bill Olson

2040 South Pacheco Street

Santa Fe, New Mexico 87504

" Re:  Monarch Corporation
White “A” State #1
Sec. 15-T10S-R32E
Lea County, New Mexico

Dear Sir:

Enclosed with this letter is a copy of the final remediation/closure report for the
captioned well. It is our understanding this remediation complies with all requirements
set forth by your office and that the location is acceptable to the tenant.

Should you require anything further, please contact the undersigned.

Sincerely,

-

Robert C. Lang IV, REM, CEA
Environmental and Special Projects Engineer

RCL/me

Encl.



Executive Summary

Site Survey

On April 27%, 1998, Whole Earth Environmental surveyed Monarch Corporation's White
"A" State # 1 well site for the purpose of developing a closure protocol. The survey
revealed an area 210' X 125' enclosed within a gated barbed wire fence having significant
surface staining and small areas of free product consisting of a heavy gravity crude oil.
The color and viscosity of the oil can best be likened to that of roofing tar.

The area had been previously remediated first by superficially mixing dairy cow manure
and cotton "gin trash" into the hydrocarbons and later by the erection of a forced air
sparging system on a limited area of the site. Neither remediation treatment appeared to
have provided substantive reductions in hydrocarbon concentrations.

Atkins Engineering drilled, cased, developed and sampled a monitor well (MW # 1)to a
total depth of 71' below ground level at the southeast corner of the pit. Water samples
from the well were tested for the presence of BTEX, TPH and chlorides, (ELT no.
14288), and found to contain detectable but negligible BTEX and TPH concentrations.
The chloride concentrations within the sample were significantly elevated (2,785 ppm).

Remediation Activities

Chaparral Energy submitted a revised closure protocol to the OCD on November 3",
1998 that was subsequently approved with comments by Mr. Olson on December 2*,
Whole Earth began excavation of the site on January 18™, 1999. The remediation
methods employed on the project were (1) to remove all accessible hydrocarbon
concentrations in excess of 100,000 ppm TPH, (2) erect an impermeable polyethylene
liner below the disturbed areas and (3) to mix and blend the remaining contaminants with
fresh soil and sand until the average TPH concentrations were less than 10,000 ppm TPH.
In addition, a second monitor well was erected at a distance of 125' southeast of monitor
well # 1 in order to determine the lateral extent of contamination.

Upon excavation, it was discovered that the majority of the contamination lay atop an
undisturbed, dense caliche at an average depth of less than three feet. The substrate
caliche layer was obviously undisturbed and quite resistant to any form of excavation.
The only method that proved even marginally effective was the use of a single ripper
blade on a D6H bulldozer. When dual rippers were attempted, the equipment was not
capable of pulling through the stone. Due to the extreme viscosity of the product, it had
little to no penetration of the caliche layer.
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A total of 786 cubic yards of material was scraped from the surface and transported to
Gandy — Marley, Inc. A like amount of fresh topsoil was transported back to the location
for use as blending material.

Two smaller pit areas having the approximate dimensions of 100' X 20' X 6' were
discovered at the northeast corner of the site. The soil texture within these pits consisted
of highly fractured caliche having a faint blue color normally associated with produced
water contamination. Both areas were excavated to a depth of 8' below ground level and
lined with a 30 mil polyethylene liner. Side wall and bottom hole samples were collected
and analyzed for TPH, BTEX and chlorides. (ELT nos. 16796 ~ 16799 and 16857 ~
16862).

The entire location was blended and cross-mixed with fresh soils until the TPH
concentrations were reduced below 10,000 ppm. Confirmation samples were collected
and analyzed for BTEX (ELT nos. 16839 and 16840). The entire pit area was then
covered in a layer of fresh topsoil to an average depth of 6". A cement pump jack base
found immediately south of the pit area was buried in place at a depth sufficient 10 insure
that the top of the cement was a minimum distance of 5' below ground level.

Ground Water Investigation

A second water monitoring well was drilled, cased, developed and tested by Atkins
Engineering on January 21%. Water samples were analyzed for BTEX and chlorides and
found to contain non-detectable concentrations of BTEX and only 74 ppm total chlorides
(ELT no. 16856).

Modeling

At the conclusion of the project, the site was re-modeled based on actual distances to
ground water and concentrations at depth. The model predicts that no detectable benzene
concentrations will migrate to the monitoring well within a one hundred year interval.
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02/01/99 13:02 FAX 1 508 3987 6687 . GANDY CORP.TATUM

DR GANDY-MARLEY, INC.
' Y o 2442
(508) 6250206 N2 44
PFax (505) a25-9706
LEASE OPERATOR/SHIPPER/COMPANY: Qézw-”ﬂ 5 i
LEASENAME: /b, 10 S707¢ £] £/ =
TRANSPORTER COMPANY: £ /il / TIME: S - AMPM
DATE: )hg )45 VEHICLE NO: S C X DRIVER NO.<5¢° 7
CHARQGE TQ: é‘ﬂﬂfﬂ\'{
" TYPE OF MATERIAL
oco
[ ] Other Matorial: o] Contaminatod solt [ 11T No.:
(1BSaWoontene: =

Description: L X /np ¢

VOLUME OF MATERIAL[ LYARDS _ "} 2. : CBLLs_ /J :[]

AS A CONDITION TO GANDY-MARLEY, INC.'8 ACCEPTANCE OF THE MATERIALS SHIPPED WITH THIS JOB TICKET,
QPERATOR/BHIPPER REPREGENTE AND WARRANTS THAT THE WASTE MATERIAL SHIPPED HEREWITH 15 MATERIAL
EXEMPT FROM THE RESOURCE, CONSERVATION AND RECOVERY ACT OF 1678, AS AMENDED FROM TIME TO TIME.,
40 U.5.C. §8801, et saq., THE NM HEALYH AND SAF. GODE, §361.001, ot s6q. AND AEGULATIONS RELATED THERETQ, BY
VIFTUE OF THE EXEMPTION AFFOADED GONTAMINATED SOILS AND OTHER WARTE ASSOCIATED WITH THE EXPLO-
RATION, DEVELOPMENT OR PACDUCTION OF CRUDE OIL OR NATURAL GAS OR GEOTHERMAL ENERGY.

ALSO AS A CONINTION TO GANDY=MARLEY, INC.'S ACCEPTANCE OF THE MATERIALS SHIPPED WITH THIS JOR
TICKET, TRANSPOHTER REPREBENTE AND WARRANTS THAT ONLY THE MATERIAL DELIVERED BY OPERATOR/BHIP-
Penmmuspomﬁmsuownmmavmmmnmmummﬂ IP&C.'SFAGIJI'YFORDISPOBN.
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gescribed iocarion, and that it was lendered by the deacribed shipper. This wil cently that no adritional matsrials were
8dded o thig load, and that the maiprial was
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02/01/99 13:02 FAX 1 505 308 6887 GANDY C'OR%.TATU![

GANDY*MARLEY, INC.
Rose, 1t SRz No 2443
{B0B) 625-8208 -
Fax (505) 625-0708

LEASE OPERATOR/BHIPPER/COMPANY: Wm‘_& s
g

LEASENAME: 2,4,/ | |
TRANSPORTER COMPANY: /9,0, TME:  AMPM

DATE: | 1 ¥ VEHICLE NO.: Ezég_, ORIVER NO.(IREEY | 3

CHMGETO# ./-' 150,

TYPE OF MATERIAL
och

[ } Othar Materis): jrtComaminatad soll [ 16117 No::
[]PSaWoontant:

£ 4empt

VOLUME OF MATERIAL[ :YARDS __ /&% : CELL$ /20 __:[]______

AB A CONDITION TO GANDY-MARLEY, INC.'S ACCEPTANCE OF THE MATERIALS SHIPPED WITH THIS JUB TICKET,
OPERATOR/SHIFPER REPAEBENTE AND WARRANTS THAT THE WABTE MATERIAL SHIPFED HEREWITTH 16 MATERIAL
EXEMPT FROM THE RESQURCE, CONSERVATION AND RECOVERY ACT OF 1078, AS AMENDED FROM TIME T TIME,
40U.8.C. §6001, atgeq., THE NM HEALTHAND SAF. CODE, §361.001, et aeq. AND REGULATIONS RELATED YHERETO, BY
WNOFWMMWMWSOMMMWMMM@ WITH THE EXPLO-
RATION, DEVELOPMENT OR FRODUCTION OF CRUDE OIL OR NATURAL GAS OR GEOTHERMAL ENERGY.

-ALSO AS A CONDITION TO GANDYMARLEY, INC.'S ACCEPTANGE OF THE MATERIALS SHIPPED WITH THIS JOB
TICKET, TRANSPORTER REPRESENTS AND WARRANTS THAT ONLY THE MATERIAL DELIVERED BY OPERATOR/SHIP-
PER TO TRANSPORTER 15 NOW DELIVERED BY TRANSPORTER TO GANDY-MARLEY, ING.'S FACILITY FOR DISPOSAL.

THIS WILL CERTIFY that the above Tranaportar loaded the material reprasantod by this Trenaparter Statement at the ahove
dsscrided locatior, mmmmmmmmwm This wi caitly that no aduitional materials were
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02/01/90 13:02 FAX 1 505 393 8887 GANDY CORPNTATUM

GANDY-MARLEY, INC.
P.O, Box 1656
Rogwoll, NM 88202 Ne 2 444

(508) 626-6200
Fax (505) 628-8708

LEASE OPERATOR/SHIPPER/COMPANY: z‘ é 408 528 ¢ f“"‘éi“

LEASENAME: ) JA./£ <78ic A #7

TRANSPORTER COMPANY: /> v, TIME: AMPM
DATE: ]9 )93y VEHICLEND.: 507 DRIVERNO. <, 7
CHARGETO: £ aniy
TYPE OF MATERIAL
ocD
{ ] Othar Wateria: [ai Contaminstad soil { 1C-11TNo:
(1BGaWoomtome:

Desoription: X Lm)

VOLUME OF MATERIAL {g:-YARDS __ 4% __: CEL¥__J0  : 1)

1} VIRTUE OF THE EXEMPTION AFFORDED CONTAMINATED SOILS AND OTHER WASTE ASSOCIATED WITH THE EXPLO-
RATION. DEVELOPMENT OR PRODUCTION OF CRUDE OiL. OR NATURAL GAS OR GEQTHERMAL ENERGY.

| RACILITY REPRESENTATIVE:

AS A CONDITION TO GANDYSMARLEY, INC.'S ACCEPTANCE OF THE MATERIALS SHIPPED WITH THIS JOB TICKET,
OPERATOR/SHIPPER REPRESENTS AND WARRANTS THAT THE WASTE MATERIAL SHIPPED HEREWITH 1S MATERIAL
EXEMPT FROM THE REBOURCE, CONSERVATION AND RECOVERY ACT OF 1878, AS AMENDED FROM TIME TO TIME,
40U.5.C. §8901, et90q., THE MM HEALTH AND SAF. CODE, §361.001, otsaq. AND REGULATIONS RELATED THERETO, BY

ALBO AS A CONDITION 7O GANDY-MARLEY, INC_'8 ACCEPTANCE OF THE MATERIALS SMIPPED WITH THIS JOB
TICKET, TRANSPORTER REPRESENTS AND WARRANTS THAT ONLY THE MATERIAL DELIVERED BY OPERATOR/SHIP.
PER TQ TRANSPORTER IS NOW DELIVERED BY TRANSPORTER TO GANDYSMARLEY, INC.'S FACILITY FOR DISPOSAL

THIS WILL CERTIFY that tha above Transparisr loaded the matevisl mprasentsd by this Transporter Statement af the above
desoribed location, and that it was inderad by the atyove desoribed shipper. This will certily that no additions] materiale wers
added 1o thig load, and that the materis] was deivered wihout inaident.

; : '

DRIVER: ; r;l PET . £
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02/01/99 13:02 FAX 1 305 398 8887 GANDY CORRA TATUM

GANDY-MARLEY, INC.
P.O. Bax 1658

Raswel Nad gezu2 Me 2438
Fax (505) 625-6706 k

- | LEASE OPERATOR/SHIPPERICOMPANY: ' C b, DMLWZL
|| LEASENAME: ¢4/ g ST 4 * 4 &
* || TRANSPORTER COMPANY: /5w by TME: S -¢c W

DATE:  |:§j3 VEHICLE NO.: 3%“ _DRIVERNO.. 30l ||

CHARGETO: /, 5y Dy | | -

' TYPE OF MATERIAL
_ cCD
[ ] Other Mmeste: Plcomaminated soi [ 16117 Nox:

[IB%aWeontent___
Desortptons_Z XL 4P~

| 733
VOLUME OF MATERIAL [)YARDS — R0 CELLe /D ]

AS ACONDITION TO GANDY'MARLEY, ING.'S ACCEPTANCE QF THE MATERIALS SHIPPED WITH THIS JOB TICKET,
OPERATOR/SHIPPER REPRESENTS AND WARRANTS THAT THE WASTE MATERIAL SHIPPED HEREWITH IS MATERIAL
EXEMPT FAOM THE RESDURCE, CONSERVATION AND RECOVERY ACT OF 1578, AS AMENDED FROM TIME TO TIME,
400.5.C. §6901, at seq., THE NM HEALTH AND SAF. CODE, §361.001, et seq. AND REGULATIONS RAELATED THERETO, 8Y
VIRTUE OF THE EXEMPTION AFFORDED CONTAMINATED SOILS AND OTHER WASTE ASSOCIATED WITH THE EXPLO-
RATION, DEVELOPMENT OR PRODUCTION OF CRUDE O OR NATURAL GAS OR GEOTHERMAL ENERGY.

ALSO AS A CONDITION TO GANDY-MARLEY, INC.'S ACCEPTANCE OF THE MATERIALS SHIPPED WITH THIS JOB
TICKET, TRANSPORTER REPRESENTS AND WARRANTS THAT ONLY THE MATERIAL DELIVERED BY OPERATOR/SHIP.
PER TO TRANSPORTER IS NOW DEUVEIEDBYWWWMEY. INC.'S FACILITY FOR DISPOSAL.

- “THIS WILL CERTIEY that the above Transporter ioacied the matarial represeniod by tis Transporter Statermert al the above
described location, and that i was iendsred by the above described shipper. This will oertily that no additional materials were
ankdod & this ioad, &rd Shat the materiel was defvarad without invident

."{ [ f] 7
oRivER: _ "1 43484 Mo AL
> N - . .

o 3 L owem, 5 '. i) .-,".:--R" . ;:5‘;. . "W " g : o YA At .
. 3V e eam B e SR A N BN o e e s St Ml s T el AT et 2




02/01/98 13:02 FAX ) 505 388 6887 GANDY CORP, TATUM

GANDY-MARLEY, INC.
Ao, N 82202 Mo 2439
{5085) 625-8208 >
Fax (505).625-0708
LEASE OPERATOR/SHIPPER/COMPANY: ARRAL
LEASENAME: L/ /i/s St A & / | -
TRANSPORTER COMPANY: /5,44 D,/ _TIME:S (S i
DATE: | |/¥/q4 VEHICLENO: §Q0°7 _ DRIVERNO.:
CHARGE TO: éﬂvp‘;‘, '
g TYPE OF MATERIAL
_ oco
3 |} 1 1 othor Masorai: i Contominated aati [ 1C117 Nau:

{ }BBAW contant:

Description: &L X E B

et

VOLUME OF MATERIAL [ 1:-YARDS -7 7<-: CELL# /0  :[)

AS A CONDITION TO GANDY'MARLEY, INC ‘8 ACCEPTANCE OF THE MATERIALS SHIFRED WITH THIS JOB TICKET,
OPERATOR/SHIPPER REPRESENTS AND WARRANTS THAT THE WASTE MATERIAL SHIPPED HEREWITH 15 MATERIAL
EXEMFT FROM THE RESOURCE, CONSERVATION AND RECOVERY ACT OF 1978, AS AMENDED FROM TIME TO TIME,
401).5.C. §6901, 0t s0q., THE NM HEALTH AND SAF. CODE, §351.001, st suq. AND REGULATIONS RELATED THERETO, BY
VIRTUE OF THE EXEMPTION AFFORDED CONTAMINATED SOILS AND OTHER WASTE ASSOCIATELD WiTH THE EXPLO-
RATION, DEVELOPMENT OR PRODUCTION OF CRUDE OIL OR NATURAL GAS OR GEOTHERMAL ENERGY.

ALSO AS A CONDITION TO GANDYSMARLEY, INC.'S ACCEFTANCE OF THE MATERIALS SHIFPED WITH THIS JOB
TICKET, TRANSPORTER REPRESENTS AND WARRANTS THAT ONLY THE MATERIAL DELIVERED BY OPERATORGHIP-
PER TO TRANSPORTER I8 NOW DELIVERED BY TRANSPORTER TO GANDY-MARLEY, ING.'$ FACILITY FOR DISPOSAL.

THIS WiLL CERTIFY thit 0ia above Transpostsr inadad the matavial repeasanted by this Transporter Sintameant at the above
deswribad location, and that it was lenderd by the above described strpper. This will certly that no adaltional matenials wene
stdod 10 this load, and that the material was defivered withoud incidsnt. :

.. P '} ’ 4'
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02/01/09 13:02 FAX 1 303 398 8887 GANDY CORP.TATUM

GANDY;dI'I'A“RLEY INC.
nmaiasm N 2451

mmm

LEASE OPERATOR/SHIPPER/COMPANY: . L hay .'\ Edern N
LEASE NAME: m,.\e i+ Slaie®t ' =

TRANSPORTER COMPANY: (.0 . TIME: AM/PM
DATE: ). do-3 VEHICLEWO- ‘Sot... ___ DRIVER NO.:
CHARGETO: C,, ... |
,. " TYPE OF MATERIAL
f - ocoh
[ 1Other Matartak: ;. [44«\—-“ [ 1C-147 No-:
{18Saweontent:_______

w:ﬂﬂm#___ w;[a,. ds, g:mc!

VOLUME OF MATERIAL[ |:vARDS __ J% : CELL¥._ /0 : [].nikb

gy o' 2

AS A CONDITION TO GANDY=MARLEY, INC.'S ACCEFTANCE OF THE MATERIALS SHIPPED WITH THIS JOB TICKET,
OPERATOR/SHIPPER AEPRESENTS AND WARRANTS THAT THE WASTE MATERIAL SHIPPED HEREWITH 1S MATERIAL
EXEMPT FROM THE RESOURCE, CONSERVATION AND RECOVERY ACT OF 1878, AS AMENDED FROM TIME TO TIME,
400U1.8.C. §8901. 6t 904, THE NM HEALTHAND BAF. CODE, §381.001, 8t soq. AND REGULATIONS RELATED THERETO, 8Y
VIRTUE OF THE EXEMPTION AFFORDED CONTAMINATED SQILS AND OTHER WASTE ASSOCIATED WITH THE EXPLO-
RATION, DEVELOPMENT OR PRODUCTION OF CRUDE Ol OR NATURAL GAS OR GEOTHERMAL ENERQY.

ALBO AS A CONDITION TO GANDYsMARLEY, INC.'S ACCEPTANCE OF THE MATERIALS SHIFFED WiTH THIS JOB
TICKET, TRANSPORTER REPRESENTS AND WARRANTS THAT ONLY THE MATERIAL DELIVERED BY OPERATOR/SHIP-
PEA TOTRANSPORTER {8 NOW DELIVERED 8Y TRANSPORTER TO GANDYSMARLEY, INC.'S FACILITY FOR DIBPOSAL.

THIS WiLL CEATIRY that the above Transporter ivaded the matoris! reprasentod by this Trareporer Statomant at the above

daseribad incation. and it was tendered by the sbove described shippor. Thio Wit partily that no adaitional matonials wen
dddded 1o this iozg, wmmmwmmmm
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52/'01/99 13:02 FAX 1 505 398 6887 GANDY CﬁRP.TATU!

GANL mLEv. INC.
RoswsiL . 88202 N2 2444

LEASE OPERATOR/GHIPPERCOMPANY: (' Fapapal Lo g, |

LEASENAME: (A"l Siate A%/

|| TRANSPORTER COMPANY: ~les TIME: ANWPM
- || DATE: 4 f20/% VEHICLE No.: 2.92 DRIVERNO. 2 .
CHARGETO: /A, 0,/ '
TYPE OF MATERIAL
" oeD
[ 10ther Material: [ Contaminaind soll [ 1C-117No.:
[ ] BBAW contenk:

o £ XML O fael

VOLUME OF MATERIAL J:YARDS 66+ CELLY 4@ <[]

AS A CONDITION TO GANDY=MARLEY, lNO'&AOGEPTAN(EOFWEM&TEWSHIFPEDWﬂHTHIBJOBTIGKET
OPERATOR/SHIPPER REPRESENTS AND WARRANTS THAT THE WASTE MATERIAL SHIPPED HEREWITH IS MATERIAL
EXEMPT FROM THE RESOURCE, CONSERVATION AND RECOVERY ACT OF 1978, AS AMENDED FROM TIME TO TIME,
40U.S.C, 50801, ¢t s0q., THE NM HEALTHAND SAF. GODE. §361.001, o seq. AND REGULAYIONS RELATED THEREYO, BY
mwmmmmmm%mmmmmmmem
RATION, DEVELOPMENT OR PRODUCTION OF CRUDE OIL OR NATURAL GAB OR GEQTHERMAL ENERGY.

ALS0 AS A CONDITION TO GANDYSMARLEY, INC.'S ACCEPTANCE OF THE MATERIALS SHIPPED WITH THIS JO8
TICKET, TRANSPORTER REPRESENTS AND WARRANTS THAT ONLY THE MATERIAL DEUIVERED BY OPERATOR/SHIP-
Eammmmnsmnawm BY TRANBPORTER TO GANDY-MARLEY, INC.'§ FACILITY FOR DISPOSAL.
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cescribed location, and thst K was endered by the above desuribed shipper. This wil cartily that no addifional materials were
- mmmqnmmmm;m inciden,




Atwine Enginesring Asacolatee Inc| | o OF BORING Monarch Corporation M-1
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S w'm ye. N Yk Lokt +Whhy " Etine 1 880,
st gy ::a-n mm. : :TH08, RIS, Leo Coury
Qumhams Gy, OK 73114 0 J— s, .
' Mr. M Orifin Whuls Ear ?.'“un ::::upn Logged By Mort Bedos
dob #0182 Puwivg b '
\ Weki M4
v | & B
REIE g DESCRIPTION
- g8
° Satate Boch v r——e 8* 2 17" Metal Wk Caver
x Cufiche Clay, Tan, Finm, Ory
* 0l
i RBG, Wi, e, Oy
10455 R
' *
‘ .
Cadiche Reok wolay, Tan, Firm. Dry ,
Callchs Rock 2 ; 4
18 &5 wiGtxy, Ton, Firm. Damp .
2
)
'.
Oohe ooy, Yon, Ferm, Dernp ; 7 Schadia 40 PV Casing
N
3 's
= 3
2
; :
4
, K
% E Emy Sarly Clay, Reddia-Tan, Fm, Dang :‘. b i
s
o
o [
)
5 % 16
P o fi
ol's
’4
| :
i *r |3 >
r i a
L 7 e




Atkins Enginearing Associates,

P.0. Box 3156
Racwait, New Mexico BB2G2

int.

LOG OF BORING Monharch Corporation MW-1

{Page 2 of 2}

Chapamsl Enargy, inc.
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Atkins Engineering Associates, Inc.

P Q. Box 3156
Rosweii, New Mexico 88202

LOG OF BORING Monarch Corporation MW #2

{Page 1 of 2}

Chaparrat Energy Inc.

E&ZE

cimtechaBichapamrahmw-2.5or

01.22- 1908

701 Cedar Lake Bivd. Dala - 1.21-99 Sile | ocation : White “A” State #1, Sec. 1
Okiahoma City, OK 73114 Drill Start (815AM. Auger Type : Hollow Stem T108,
Contact: Mike Griffin Drill End 1400 PM. Logged By - Mort Bates
Boring Location : 130 ft. SE of MW #1
Job #35114
Well: MW-2
&) .
Depth E_:_ -g Elev.:
b g8l 8 DESCRIPTION
{eol xrlw ]
G|l at w
roety
T T Silty clay w/Caliche Rock, Tan, Firm, Dry 8" x 12 Metal Well Cover

'?L;g; Caliche, Tan, Firm to Hard, Dry
B
o4

B

5 i (—Cement Grout & Bentonite Seal

250

e

Caliche wiClay, Tan, Fiem, Dry

2" PVC Sch. 40 Casing

Sity Clayey Sand, Reddish Tan, Firm, Dry

— Backfilled w/Drill Cuttings
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Atkins Engineering Associates, Inc.

P.O. Box 3156

Roswell, New Mexico 88202

LOG OF BORING Monarch Corporation MW #2
{Page 2 of 2)

Chaparrat Energy inc.
701 Cedar Lake Bivd,
Okdahoma City, OK 73114

Date
Dnilt Start

Contact: Mike Griffin

Drilt End

Job #89114

Boring Lecation

1 1-21-99 Site Localion : White "A" State #1,
(815 AM, Auger Type : Hollow Stem

: 4:00 PM. Logged By : Mort Balss

- 130 ft. SE of MWV #1

Sec. 1B,
Ti0S, R3ZE

Depth
in
foet

GRAPHIC
uscs

Sampies

DESCRIPTION

Well: MW-2
Elev.:

. imtechdBichaparralinmw-2 bor

01-22-1999

Sity Clayey Sand, Reddish-Tan, Firm, Dry

WL @ 521,

Sitty Sandy Clay, Tan, Loose, Damp

— Backfilled w/Drill Cutings

— 2" PVC Sch. 40 Casing
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Site Profile

White “A” State # 1 is the site of a partially remediated production pit location located
immediately north of Hwy. 380 approximately 20 miles west of Tatum, New Mexico.
The physical dimensions of the pit are approximately 210° X 125” X 5* average depth.
The pit lies immediately north of the wellhead.

The pit was partially remediated by mixing and stirring the contaminated soils with a
mixture of “gin trash” and dairy cow manure in an effort to expedite natural bio-remedial
activities. Similarly a PVC manifold was installed over portions of the pit to enhance air,
water and nutrient flow to the cell.

The Ogallala Aquifer is situated at a vertical distance of between 29°-55’ (depending on
seasonal variation) below the ground surface. No free standing ponds or streams exist
within a one mile radius of the site.

The site is located within a semi-arid area. The soil morphology within the pit is fractured
caliche, blow sand and the introduced bio-augmentation agents. A dense sandstone layer
should exist immediately atop the Ogallala sands at a vertical distance of approximately
20°-25’ below ground level.

The surface rights are owned by the State of New Mexico and are leased to a third party
independent rancher. The primary land use is that of the grazing of beef cattle.
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Protocol

This section contains a copy of the remediation protoco! used on this project.
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Pit Remediation Protocol
Chaparral Energy
Tatum Pit Closure Project

1.0 Purpose
This protocol is provide a detailed outline of the steps to be employed in the
remediation and final closure of the Chaparral Energy White “A” State # 1 pit.

2.0 Scope
This protocol is site specific for the above stated site.

3.0 Preliminary

Prior to any field operations, Whole Earth Environmental shall conduct the
following activities:

3.1 Client Review
3.1.1 Whole Earth shall meet with cognizant personnel within Chaparral to
review this protocol and make any requested modifications or alterations
prior to submittal to the State of New Mexico Oil Conservation Division.

3.1.2 Changes to this protocol will be documented and submitted for final
review by Chaparral prior to submittal to the Oil Conservation
Division.

3.2 Oil Conservation Division Review
3.2.1 Upon client approval, this protocol and associated modeling results will be
submitted to the New Mexico Oil Conservation Division for review and

comment. Recommended changes will be reviewed by the client prior to
implementation.

3.2.2 Any recommended changes effecting costs will require a revised quotation

to be issued to the client for approval prior to the commencement of any
on-site remediation activity.

4.0 Safety
4.1 Prior to work on the site, Whole Earth shall obtain the location and phone
numbers of the nearest emergency medical treatment facility. We will review all
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safety-related issues with the appropriate Chaparral personnel, sub-contractors and
exchange phone numbers.

4.2 A tailgate safety meeting shall be held and documented each day. All sub-
contractors must attend and sign the daily log-in sheet.

4.3 Anyone allowed on to location must be wearing sleeved shirts, steel-toed boots,
and long pants. Each vehicle must be equipped with two-way communication
capabilities.

4.4 Prior to any excavation, the area shall be surveyed with a line finder. If lines are
discovered within the area to be excavated, they shall be marked with pin flags on
either side of the line at maximum five-foot intervals. The area will be photographed
prior to any excavation or fluid removal.

4.5 Each pit area will be swept with a Ludiam 2350 to determine if NORM is
present in concentrations greater than 40ur / hr.

5.0 Fluid Removal
. Prior to any excavation, the pit fluids shall be removed by vacuum truck and
transported to the Gandy / Marley, Inc. Landfarm. A shipping manifest and O.C.D.
Form C-117-A shall be prepared for each waste load.

6.0 Compaction & Coring
6.1 Soils which are highly saturated with hydrocarbons, (>20% generally), will be
excavated and transported to the Gandy / Marley, Inc. Landfarm. A shipping
manifest and O.C.D. Form C-117-A shall be prepared for each waste load. Care
will be taken to insure that these soils remain within the truck during transport.

6.2 Atkins Engineering Associates, Inc. will drill a monitor well immediately
adjacent to the southeast corner of the pit center using a continuous core
sampler. The monitor well will be cased and screened in accordance with OCD
guidelines. Whole Earth will collect water samples in accordance with our
procedures WEQP-76 & WEQP-77. Confirmation samples will be analyzed by
Environmental Labs of Texas for BTEX and DRO using EPA Methods
8020, 5030 and 8015m.

6.3 If the monitor well indicates the presence of “free product’, two additional
monitor wells will be drilled, cased and sampled in accordance with paragraph
6.2 of this protocol. The location of the two additional wells will be a minimum
. distance of 100’ down gradient from the initial monitoring well and at a lateral
distance of 50’ from a continuation of the initial monitoring well and pit center.
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6.4 If free product is discovered within the initial monitoring well, a recovery well
will be drilled and developed in the approximate pit center at the completion of
all remediation and surface reclamation activities.

7.0 Modeling
7.1 Whole Earth will model the migration potential of the plume on VADSAT using
the results of the field screen analyses. If the results reflect a zero percentage
probability of the plume impacting ground water, the OCD will be immediately
notified and excavation operations begun.

7.2 The confirmation samples will be modeled upon receipt to verify a zero
percentage probability. All modeling data will be included within the final closure
documentation.

8.0 Excavation & Remediation
8.1 The site shall be excavated to the maximum contaminant concentrations specified
. in paragraph 8.2 of this protocol. All excavated material will be deposited
immediately adjacent to the pit site.

8.2 The bottom of the pit and all four side walls will be tested for TPH and Benzene
concentrations using WEQP-06 and WEQP-19. Excavation will continue until
such concentrations are <100,000 ppm TPH, <10 ppm benzene and <50 ppm
total BTEX. Confirmation samples will be collected and analyzed as described in
6.3 of this protocol.

8.3 Upon reaching the required depth and side wall concentrations, the bottom of the
pit will be made as smooth as possible with excavation equipment. Sand will be
deposited in the bottom of the pit to a minimum thickness of 6”.

8.4 A polyethylene liner of a minimum thickness of 30 mils will be spread atop the
sand to the pit edge and an additional 6” of sand deposited above it.

8.5 The excavated materials will be mixed and blended with additional topsoils
obtained from the area immediately adjacent to the pit until the hydrocarbon
concentrations fall below the maximum limits as described in Paragraph 8.2 of
this protocol. The remediated materials will then be replaced into the excavated
area, compacted and the surface contoured to provide for positive drainage.
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8.6 The top two feet of the excavation shall be covered in remediated materials
having a maximum TPH concentration of <100 ppm and benzene concentrations
of <2 ppm. The area will be seeded with a mixture of local grasses.

7.0 Documentation & Reporting
7.1 At the conclusion of the pit remediation project, Whole Earth wili prepare a
closure report to include the following information:

A plat map of the location showing the exact location of the pit, the
dimensions prior to excavation and the actual excavated dimensions.
Photographs of the pit prior to excavation, at the point of maximum
excavation and after final closure

Field Sampling Report to include the side wall and pit bottom TPH, BTEX
and chloride concentrations after excavation,

Field Sampling Report to include TPH, BTEX and chloride concentrations
of all remediated materials deposited into the pit.

Daily calibration records of each testing instrument

Shipping manifests and OCD Form C-117-A

Risk assessment model and supporting documentation

M.S.D.S. and permeability certification of liner materials



Procedures

This section contains copies of the detailed sample collection and field testing procedures
employed on this project.
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WHOLE EARTH ENVIRONMENTAL
QUALITY PROCEDURE
Procedure for Conducting Field TPH Analysis
Completed By: Approved By: Effective Date: 02/15/97

1.0 Purpose
To define the procedure to be used in conducting total percentage
hydrocarbon testing in accordance with EPA Method 418.1 (modified) using
the "MEGA" TPH Analyzer.

2.0 Scope
This procedure is to be used for field testing and on site remediation
information.

3.0 Procedure
3.1 The G.A.C. "MEGA" TPH analyzer is an instrument that measures

concentrations of aliphatic hydrocarbons by means of infra-red
spectrometry. It is manufactured to our specifications and can accurately
measure concentrations from two parts per million through 100,000 parts
per million. The unit is factory calibrated however minor calibration
adjustments may be made in the field. Quality Procedure 25 defines the
field calibration methods to be employed.

3.2 Prior to taking the machine into the field, insert a 500 ppm and 5,000 ppm
calibration standard into the sample port of the machine. Zero out the
Range dial until the instrument records the exact standard reading.

3.3 Once in the field, insert a large and small cuvette filled with clean Freon
113 into the sample port of the machine. Use the range dial to zero in the
reading. If the machine does not zero, do not attempt to adjust the span
dial. Inmediately implement Quality Procedure 25
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3.4 Place a 100 g. weight standard on the field scale to insure accuracy. Zero
out the scale as necessary.

3.5 Tare a clean 100 ml. sample vial with the Teflon cap removed. Add 10 g.
(+/- .01 g), of sample soil into the vial taking care to remove rocks or
vegetable matter from the sample to be tested. If the sample is wet, add up
to 5 g. silica gel or anhydrous sodium sulfate to the sample after weighing.

3.6 Dispense 10 ml. Freon 113 into the sample vial.
3.7 Cap the vial and shake for five minutes.

3.8 Carefully decant the liquid contents of the vial into a filter/desiccant
cartridge and affix the cartridge cap. Recap the sample vial and set aside.

3.9 Insert the metal tip of the pressure syringe into the cap opening and slowly
pressurize. WARNING: APPLY ONLY ENOUGH PRESSURE ON
THE SYRINGE TO EFFECT FLOW THROUGH THE FILTERS.
TOO MUCH PRESSURE MAY CAUSE THE CAP TO SEPARATE
FROM THE BODY OF THE CARTRIDGE. Once flow is established
through the cartridge direct the flow into the 5 cm. cuvette until the
cuvette is full. Reverse the pressure on the syringe and remove the syringe
tip from the cartridge cap. Set the cartridge aside in vertical position.

3.10 The cuvette has two clear and two frosted sides. Hold the cuvette by the
frosted sides and carefully insert into the sample port of the machine.
Read the right hand digital read-out of the instrument. If the reading is
less than 1,000 ppm. the results shall be recorded in the field Soil
Analysis Report. If the result is higher than 1,000 ppm, continue with the
dilution procedure.

4.0 Dilution Procedure

4.1 When initial readings are greater than 1,000 ppm using the 5 cm. cuvette,
pour the contents of the 5 cm. cuvette into a 1 cm. cuvette. Insert the 1.
cm cuvette into the metal holder and insert into the test port of the
instrument.
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4.1 Read the left hand digital read-out of the machine. If the results are less
than 10,000 ppm, record the results into the field Soil Analysis Report. If
greater than 10,000 ppm, continue the dilution process. Concentrations
>10,000 ppm are to be used for field screen purposes only.

4.2 Pour the contents of the small cuvette into a graduated glass pipette. Add
10 ml. pure Freon 113 into the pipette. Shake the contents and pour into
the 1cm. cuvette. Repeat step 4.2. adding two zeros to the end of the
displayed number. If the reported result is greater than 100,000 ppm. the
accuracy of further readings through additional dilutions is extremely
questionable. Do not use for reporting purposes.

4.4 Pour all sample Freon into the recycling container.

5.0 Split Samples
5.1 Each tenth test sample shall be a split sample. Decant approximately one

half of the extraction solvent through a filter cartridge and insert into the
instrument to obtain a concentration reading. Clean and rinse the cuvette
and decant the remainder of the fluid to obtain a second concentration
reading from the same sample. If the second reading varies by more than
1% from the original, it will be necessary to completely recalibrate the
instrument.
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WHOLE EARTH ENVIRONMENTAL
QUALITY PROCEDURE

Procedure for Soil Sample Preparation:
Moisture Weight Percentage

Completed By: Approved By: Effective Date: [/ [/

1.0 Purpose
This procedure outlines the methods to be employed in preparing samples to
be tested for electrical conductivity and cation exchange capacities.

2.0 Scope
This procedure shall be followed when preparing any electrical conductivity,
(EC), or cation exchange capacity, (CEC), testing.

3.0 Procedure
3.1 Field collection of all soil sampies shall be in plastic containers. Samples
may be stored for a maximum of five days prior to processing.

3.2 Homogenize sample thoroughly. Test for hydrophobic characteristics as
follows:

a. examine for visible globs of oil or grease
b. press soil sample to determine if it compresses into a damp mass
c. test to determine if the sample stains filter paper

If the sample exhibits hydrophobic characteristics, prepare in accordance with
3.3.2 below. Otherwise, prepare in accordance with 3.3.1.

3.3.1 Weigh 120 +/- 0.1g sample into tared crucible and dry at 105° C for 1
hour. Cool and reweigh. Repeat until weight difference is less than 1% value.
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3.3.2 Weigh 120 +/- 0.1 g sample into tared crucible and dry in oven at 250"
C for one hour. Cool and heat with propane torch until sample just begins to
smoke. Maintain gradual heating until smoke dissipates (approximately 1/2
hour). DO NOT ALLOW THE SAMPLE TO CATCH FIRE OR

EXCEED 3909 C. Cool and reweigh. Grind to pass 2mm sieve.
3.4 Report percent moisture to three significant figures as follows:

Moisture % = [(W - D)/D] X 100
W = wet sample weight
D = dry sample weight

3.5 References

Diagnosis and Improvement of Saline and Alkali Soils; U.S. Salinity
Laboratory Staff, Agriculture Handbook No. 60; 1954

Deuel & Holliday, Soil Remediation for the Petroleum Extraction
. Industry; Houston, Tx. 1993.
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WHOLE EARTH ENVIRONMENTAL
QUALITY PROCEDURE

Procedure for Preparing a
Paste Extraction

Completed By: Approved By: Effective Date: /  /

1.0 Purpose
This procedure defines the methods to be employed in preparing a paste
extraction to be analyzed for conductivity and exchangeable cations.

2.0 Scope
This procedure shall be used in all electrical Conductivity (EC) and Cation
Exchange Capacity (CEC) tests.

3.0 Procedure
3.1 All samples shall be prepared in accordance with QP-12.

3.2 Weigh 100 +/- 0.1g soil sample into tared sample reservoir of filter
assembly. Add deionized reagent water to fill pores, stirring gently with
plastic stirrer to achieve saturation. The solid/water mixture is consolidated
occasionally by tapping the container on the workbench. At saturation the
surface of the mixture glistens and flows slightly when tipped. Let stand for
one hour. The mixture should not stiffen or puddle; add more sample or water
as required and allow to stand for one additional hour.

3.3 Analyze paste extract directly for EC and pH.

3.4 Connect filter assembly to vacuum assembly and filter extract until air
begins to pass through filter. Analyze directly for Na, Ca, Mg, K.
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WHOLE EARTH ENVIRONMENTAL
QUALITY PROCEDURE

Procedure for Instrument Calibration
and Quality Assurance Analysis for
General Analysis "MEGA" TPH Analyzer

Completed By: Approved By: Effective Date: / /

1.0 Purpose
This procedure outlines the methods to be employed in calibrating the GAC
MEGA TPH analyzer and for determining and reporting of accuracy curves.

2.0 Scope
This procedure shall be followed each day that the instrument is used.

3.0 Procedure
3.1 Turn the instrument on and allow to warm up with no cuvette in the
receptacle. The instrument will take between five and ten minutes to come to
equilibrium as can be determined by the concentration display readings
moving a maximum of 5 ppm on the low scale. If the instrument continues to
display erratic readings greater than 5 ppm, remove the cover and check both
the mirrors and chopper to insure cleanliness.

3.2 All TPH standards shall be purchased form Environmental Resources
Corporation and as a condition of their manufacture subject to independent
certification by third party laboratories. Each standard is received with a
calibration certificate.

3.3 Insert the low range (100 ppm) calibration standard into the receiving port
and note the result on the right hand digital display. If the displayed reading is
less than 98 ppm or greater than 102 ppm, remove the circuit board cover
panel and zero out the instrument in accordance with QP-26.

(Note: Except in New Mexico, set the span to read 105% of actual standard).
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3.4 Repeat the process with the mid range (500 ppm) calibration standard. If
the displayed reading is less than 490 ppm or greater than 510 ppm zero out
the span asdescribed in QP-26.

3.5 Repeat the process again with the 1,000 and 5,000 ppm calibration
standards.

3.6 Pour clean Freon 113 into a filter cartridge and extract into 10 ml cuvette.
Insert the cuvette into the receiving port and zero out the instrument reading
using the far right adjustment knob on the instrument. Repeat using the 1 mi
cuvette and the left hand zero dial.

4.0 Determining & Reporting Instrument Accuracy

4.1 After making the fine adjustment with the zero dials reinsert each
calibration standard into the instrument and note the concentration values. If
any concentration value exceeds 2% of the standard set point, repeat all
steps in section 3.0 of this Procedure. Note the actual concentration values
displayed by the instrument after each calibration standard.

4.2 The four calibration standards shall be used in reporting span deviation as

follows:
Standards Range
100 ppm 500 ppm 1,000 ppm 5,000 ppm
0-250 ppm 251-750 ppm | 751-2,500 ppm | 2,501-10,000 ppm

4.3 Divide the actual instrument reading value of each calibration sample by
the concentration shown on the standard (e.g.. 501 ppm instrument reading /
500 ppm standard = 1.002%). These readings shali be reported for each test

performed.
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5.0 Re-calibration

5.1 If any sample exceeds the concentration of 1,000 ppm on the 10 ml
cuvette or 10,000 ppm on the 1 ml cuvette, the cuvette must be thoroughly
rinsed with clean Freon and the instrument re-zeroed in accordance with
3.6 of this procedure.
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WHOLE EARTH ENVIRONMENTAL

QUALITY PROCEDURE
Procedure for Obtaining Water Samples (Cased Wells)
Using One Liter Bailer
Completed By: Approved By: Effective Date:
1.0 Purpose

This procedure outlines the methods to be employed in obtaining water

samples from cased monitoring wells.

2.0 Scope
This procedure shall be used for developed, cased water monitoring wells. It

is not to be used for standing water samples such as ponds or streams.

3.0 Preliminary

3.1 Obtain sterile sampling containers from the testing laboratory designated

to conduct analyses of the water. The shipment should include a

Certificate of Compliance from the manufacturer of the collection bottie

or vial and a Serial Number for the lot of containers. Retain this
Certificate for future documentation purposes.

3.2 The following table shall be used to select the appropriate sampling

container, preservative method and holding times for the various elements
and compounds to be analyzed.

BTEX 40 ml. VOA Container | Teflon Lined HCI 7 days
TPH 1 liter clear glass Teflon Lined HCI 28 days
PAH 1 liter clear glass Teflon Lined ice 7 days
Cation / Anion 1 liter clear glass Teflon Lined None 48 Hrs,
Metals 1 liter HD polyethylene| Any Plastic | lce / HNO, 28 Days
TDS 300 ml. clear glass Any Plastic Ice 7 Days
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4.0 Chain of Custody
4.1 Prepare a Sample Plan. The plan will list the well identification and the
individual tests to be performed at that location. The sampler will check
the list against the available inventory of appropriate sample collection
bottles to insure against shortage.

4.2 Transfer the data to the Laboratory Chain of Custody Form. Complete all
sections of the form except those that relate to the time of delivery of the
samples to the laboratory.

4.3 Pre-label the sample collection jars. Include all requested information
except time of collection. (Use a fine point Sharpie to insure that the ink
remains on the label). Affix the labels to the jars.

5.0 Bailing Procedure

5.1 Identify the well from the site schematics. Place pre-labeled jar(s) next to
the well. Remove the bolts from the well cover and place the cover with
the bolts nearby. Remove the plastic cap from the well bore by first lifting
the metal lever and then unscrewing the entire assembly.

5.2 The well may be equipped with an individual 1 liter bailing tube. If so,
use the tube to bail a volume of water from the well bore equal to 10 liters
for each 5° of wel! bore in the water table. (This assumes a 2” dia. Well
bore).

5.3 Take care to insure that the bailing device and string do not become cross-
contaminated. A clean pair of rubber gloves should be used when
handling either the retrieval string or bailer. The retrieval string should not
be allowed to come into contact with the ground.

6.0 Sampling Procedure

6.1 Once the well has been bailed in accordance with 5.2 of this procedure, a
sample may be decanted into the appropriate sample collection jar directly
from the bailer. The collection jar should be filled to the brim. Once the
jar is sealed, turn the jar over to detect any bubbles that may be present.
Add additional water to remove all bubbles from the sample container.

6.2 Note the time of collection on the sample collection jar with a fine
Sharpie.
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6.3 Place the sample directly on ice for transport to the laboratory. The
preceding table shows the maximum hold times between collection and
testing for the various analyses.

6.4 Complete the Chain of Custody form to include the collection times for
each sample. Deliver all samples to the laboratory.

7.0 Documentation
7.1 The testing laboratory shall provide the following minimum information:

A. Client, Project and sample name.

B. Signed copy of the original Chain of Custody Form including data on
the time the sample was received by the lab.

C. Resuits of the requested analyses

D. Test Methods employed

E. Quality Control methods and results
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WHOLE EARTH ENVIRONMENTAL
QUALITY PROCEDURE

Procedure for Obtaining
Seil Samples for Transportation to a Laboratory

Completed By: Approved By: Effective Date: / /

1.0 Purpose
This procedure outlines the methods to be employed when obtaining soil
samples to be taken to a laboratory for analysis.

2.0 Scope
This procedure shall be used for developed, cased water monitoring wells. It
is not to be used for standing water samples such as ponds or streams.

3.0 Preliminary

3.1 Obtain sterile sampling containers from the testing laboratory designated
to conduct analyses of the soil. The shipment should include a Certificate
of Compliance from the manufacturer of the collection bottle or vial and a
Serial Number for the lot of containers. Retain this Certificate for future
documentation purposes.

3.2 If collecting TPH, BTEX, RCRA 8 metals, cation / anions or O&G, the
sample jar may be a clear 4 oz. container with Teflon lid. If collecting
PAH’s, use an amber 4 oz. container with Teflon lid.

4.9 Chain of Custody

4.1 Prepare a Sample Plan. The plan will list the number, location and
designation of each planned sample and the individual tests to be
performed on the sample. The sampler will check the list against the
available inventory of appropriate sample collection bottles to insure
against shortage.

4.2 Transfer the data to the Laboratory Chain of Custody Form. Complete all

sections of the form except those that relate to the time of delivery of the

samples to the laboratory.
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4.3 Pre-label the sample collection jars. Include all requested information
except time of coilection. (Use a fine point Sharpie to insure that the ink
remains on the label). Affix the labels to the jars.

5.0 Sampling Procedure

5.1 Go to the sampling point with the sample container. If not analyzing for
ions or metals, use a trowel to obtain the soil. Do not touch the soil with
your bare hands. Use new latex gloves with each sample to help minimize
any cross-contamination.

5.2 Pack the soil tightly into the container leaving the top slightly domed.
Screw the lid down tightly. Enter the time of collection onto the sample
collection jar label.

5.3 Place the sample directly on ice for transport to the laboratory.

5.4 Complete the Chain of Custody form to include the collection times for
each sample. Deliver all samples to the laboratory.

7.0 Documentation
7.1 The testing laboratory shall provide the following minimum information:

A. Client, Project and sample name.

B. Signed copy of the original Chain of Custody Form including data on
the time the sample was received by the lab.

Results of the requested analyses

Test Methods employed

Quality Control methods and results

moo



Field Testing Results

This section contains the results of field testing of TPH and chlorides conducted by
Whole Earth during the excavation and remediation phases of the project. TPH testing
was performed in accordance with WEQP-06 and conductivity testing in accordance with
WEQP-12 and WEQP-13.



Whole Earth Environmental
Field Test
Analytical Results

1 1718598 Surface |Viscous, black "roofing tar"
2 1/18/99 Surface ]Viscous, black "roofing tar"
3 1/18/99 Surface |Viscous, black "roofing tar”

4 1/18/99 Surface |Viscous, black "roofing tar”
5 1/18/99 1' Clean, undisturbed calichi
6 1/18/99 3 Clean, undisturbed calichi
7 1/20/00 | 4 Gray, gassy
8 1/20/99 5  |Rubblé o I
9 1/20/99 8 Clean, undisturbed calichi
10 1/20/99 8 Clean, undisturbed calichi
11 1/20/99 g8 Clean, undisturbed calichi
12 1/20/90 8 |Clean, undisturbed calichi
13 1/20/99 8 Clean, undisturbed calichi
14 1/20/99 4 |Gray, gassy
15 1/20/99 6 |Gray, gassy
16 1/21/99 g8 |Clean, undisturbed calichi___
17 1121599 g Clean, undisturbed calichi
18 1/21/98 4 Clean, undisturbed calichi
19 12109 4 Clean, undisturbed calichi
20 121709 3 Clean, undisturbed calichi
21 1/21/09 4 Clean, undisturbed calichi
22 1/22/99 2 Clean, undisturbed calichi
23 1/22/99: 4 Clean, undisturbed calichi

24 1/22/99 | 3  |Clean, undisturbed calichi
25 1/22/99 Surface |Soils mixed & blended w/ sand
26, 1/22/99 Surface [Soils mixed & blended w/ sand
27 1/22/99 Surface ]Soils mixed & bBlended w/ sand
28 11229 | Surface ]Soils mixed & blended w / sand.
29 122799 Surface |Soils mixed & blended w/ sand
30 1/22/99 Surface [Soils mixed & blended w / sand
31 1/22/99 | Surface Soils mixed & biended w/ sand
32 1/22/99 | TPH | _| Surface iSoils mixed & blénded w/ sand |
33 1/22/48 Surface |8olls mixad & blanded w/ sand
34 1/22/99 Surface [Soils mixed & blended w/ sand
35 1/22/90 Surface |Soils mixed & blended w/ sand
36 | 1/22/99 / | Surface |Soils mixed & blended w/sand |
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Laboratory Testing Results

This section contains the results of the Chain of Custody and laboratory confirmation
results of soil and water samples obtained from the site. Soil samples were collected in
accordance with WEQP-77; water samples in accordance with WEQP-76. The laboratory
procedures used were SW 846-8020, 5030 and EPA method 418.1. Chlorides were
analyzed in accordance with SW 846-9252. Quality control results are noted on each
analysis.
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o Lasor~),Inc

"Don't Treat Your Soil Like Dirt!”

WHOLE EARTH ENVIRONMENTAL
ATTN: MR. MIKE GRIFFIN

19605 SAN GABRIEL

HOUSTON, TEXAS 77084

FAX: 1-281-492-8669

Receiving Date: 01/20/99 Analysis Date:  01/20/98
Sample Type: Soil Sampling Date: 01/18/99
Project Name: Chaparral White State A Sample Condition: Intact

Project #: None Given
Project Location: Tatum, N.M.

BENZENE  TOLUENE ETHYLBENZENE mp-XYLENE o-XYLENE TPH

ELT# HE&:Q CODE mgfkg mgfkg mafkg mo/kg mofkg makg
18796 East <0.100 D113 0.103 <0.100 <0.100 860
16797 Hottom <0.100 <0.100 <0.100 <0.100 <0.100 250
16798 North <0.100 <0.100 <0.100 0.103 <0.100 250
16799 West <0.100 <0.100 <0.100 0.114 <0.100 330
% 1A 112 108 107 106 108 100
%EA 107 102 100 100 101 108
BLANK <0.100 <0.100 <0.100 <0.100 <0.100 <10

METHODS: SW 846-8020,5030, EPA 418.1

Cala~ai 455 |-25-96

Raland K. Tuttie — Date -




LaB OF ‘b , INC.
*Dan't Treat Your Soil Like Dirtl* |
WHOLE EARTH ENVIRONMENTAL
ATTN: MR. MIKE GRIFFIN
19606 SAN GABRIEL
HOUSTON, TEXAS T7084
FAX: 1-261.846-3908
Recelving Date: 01-27.99 Analysis Date: 01727709
Sample Type: Soll Sampling Data: 1/23-1/20/99
Froject Name: CHAPARRPAL Semple Condition: lead/intact
Froject 8: NONE GIVEN
Project Location: Tetum. NM
BENZENE = TOLUENE ETHYLRENZENE mp-XYLENE o-XYLENE TPH
16857 B 0268 320 738 420 187 12560
16858 W 0343 e624 8.04 8 4.76 14278
168859 NW 0708 27 ) < 268 1.48 18350
16060 oW 108 100 174 132 aed 16000
18881 EW 088 J23 308 239 151 28550
16882 EP3 ©.100 <0.100 <0.100 <0.100 (0.1@ 300
%A 102 98 9 84 85 100
NEA 103 98 96 % 03 109
BLANK DAN0 <0100 <0.100 <0.104 <0100 <10
METHODS: SW 848-8020.5030, £PA 418.1
Kafan ot zﬂ /-29-99
Raland K. Tuitis Date

- o mAmAr A0S 40NN o SEov 01R) RRA1T713



LAB OF Qp , INC. .

"Don’t Treat Your Soif Like Dirt!"

WHOLE EARTH ENVIRONMENTAL
ATTN: MR. MIKE GRIFFIN

18606 SAN GABRIEL

HOUSTON, TEXXAS 77084

FAX: 1-281-646-8998

Receiving Date: 01/25/98 Analysis Date: 01/26/9%
Sample Type: Soil Sampling Date: None Given
Project Name: White "A" State Lease Tank Batlery Sample Condition: Intact/lced

Project #. None Given
Project Location: Caprock

BENZENE  TOLUENE ETHYLBENZENE  mp-XYLENE o-XYLENE

ELTH FIELD CODE makg  mgfkg mgfkg mghkg ma/kg
16839 Cover Up <0.100 <0100 <0100 <0.100 <0.100
16840 Cover Up <0.100 0.289 1.08 0.702 0.330
% IA 104 99 100 97 100
%EA - 105 89 98 95 96
BLANK <0.100 <0.100 <0.100 <0106 <0.100

METHGDS: SW 846-8020,5030

s el /2455
Raland K, Tuttle — Date



-NVIRONMENTAL
® L.AB OF {\:b , INC.

"Don't Treat Your Soil Like Dirt!"

WHOLE EARTH ENVIRONMENTAIL
ATTN: MR. MIKE GRIFFIN

18606 SAN GABRIEL

HOUSTON, TEXAS 77084

FAX: 281-646-8986

Receiving Date: 01/25/99

Sampte Type: Soil Analysis Date: 01/26/99
Project # None Given Sampling Date:. None Given
Project Name: White "A” State Lease Tank Battery Sample Condition: intact/lced

Project Location: Caprock

TPH Chiorides
ELTH FIELD CODE mgikg mﬂk&
16839 Caver Up 300 43
16840 Cover Up 7225 256
QUALITY CONTROL 515 5211
TRUE VALUE 515 5000
% PRECISION 100 104
METHODS: SW 8469252, EPA 4181
‘E{: Janct ¥ Ak (-7 -GG
Raland K. Tuitle Date



ENVIRONMENTAL -
LAB oF 11,1\“) Inc.

"Dan't Treat Your Soll Like DMI"
ATTN: MR.MIKEGRIFFIN -
19608 SAN GABRIEL
-HOUSTON, TEXAS 77084
FAX 261-846-6098
RECEMNG DATE: 01/27/0% ‘ ANALYSIS DATE; 02/01/09
SAMPLE TYPE: Water . ‘ SAMPLING DATE: 01/2788
PROJECT #: None Given SAMPLE QONDITION: intact Aced
PROJECT NAME: Chapesral T
PROJECT LOCATION: Tatum, Now Mesdeo
Chiorides
ELT#  FIELD CODE ' (mg/)
168586 MW.2 ‘ . 74
REPORTING LIMIT ‘ ' 0s
RFD 9
% EXTRACTION ACCURACY #
14

% INSTRUMENT ACCURACY

Methods: EPA 300.0

P ellama i Jcdt 2-2-39

Raland K. Tutlie Date

-— ———a—— s A S aARAR Pag AAEBAD 474N

.01



ENVIRONMENTAL
@ Lasor~),Inc.

"Don’t Treat Your Soil Like Dirt!”

WHOLE EARTH ENVIRONMENTAL
ATTN: MR. MIKE GRIFFIN

1968086 SAN GABRIEL

HOUSTON, TEXAS 77084

FAX: 1-261-646-8995

Receiving Date: 01/25/93 Analysis Date: 01/27/93
Sample Type: Water Sampling Date: None Given
Project Name: White “A” State Lease Tank Baitery Sample Cendition: intactflced

Project # None Given
Project Location: Caprock

BENZENE  TOLUENE ETHYLBENZENE mp-XYLENE o-XYLENE

B FIELD CODE _mght mght mglL _ mgil. mg/L

16841 Water <0.001 <0.001 <0.001 <0001  <0.001
% 1A 102 98 96 94 85
% EA 104 96 94 92 85
BLANK <0.001 <0.001 <0.001 <0001 <0001

METHODS: SWw 846-8020.5030

€ CJ;':(J,A, ? f:’f i :;’f»iuui,\} /-7 . {}C}
T SRR, S

Raland K. Tuttle Date



VADSAT Modeling

The enclosed VADSAT contaminant migration model is based upon new distance and
concentration factors determined by actual site conditions after excavation. The resuits
show that the actual remaining concentrations of TPH and BTEX below the liner will not
reach the water table within a one hundred year span. The modeled results are supported
by the test results of two monitor wells that were erected immediately down-gradient of
the site. Chaparral will continue to monitor the water within these wells on an annual
basis for a minimum period of five years.



Modeling Data Entry

Chaparral Energy
White State "A" #1
Hydrocarbon Migration Model
Deterministic Yes
Monte Carlo No
Evaporation of Chemicals Yes
Adsorbed Phase Biodecay Yes
Low Permeability Layer Below Contamination Not Present
Waste Zone Thickness 2|meters
Waste Zone Area 26,250 |Sq. Feet
Ratio of Length to Width 1.46:1
Soil Thickness Above Waste Zone 0.5|Feet
Contaminant Concentration in Soil / Waste Zone 100|ppm {benzene)
Hydrocarbon Concentration in Soil / Waste Zone 25,550 |ppm

011/ day

[Organic Carbon Fraction 0.00E+00

Scil Database Sandy Clay
Hydrological Database Sedimentary
Unsaturated Zone Thickness 20|Feet

Soil Database Sandy Clay

van Genuchten n 1.09](Default)
Residual Water Content 0.01001
Unsaturated Zone Dispersivity Ofinternally
S e Batral am . e

Biodecay Cooefficient 0

Aquifer Porosity 0.2]{Default)
Organic Carbon Fraction Olinternally
Longitudinal Dispersivity OlInternally
Ratio of Long. / Trans. Dispersivities 3

Ratio of Trans. / Vert. Dispersivities 87|Default
Hydrological Database Sedimentary

Aquifer Thickness 10|meters
Aquifer Gradient 0.00357|Default
Saturated Hydraulic Conductivity 0.13|meters / day
[Net Infiltration Rate | 0.00001][ft. / day |
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