
STATE OF UTAH FORM3
DEPARTMENTOF NATURALRESOURCES

DIVISIONOF OIL,GAS AND MINING AMENDEDREPORT O
(highilght changes)

5. MINERALLEASE NO 6. SURFACE

APPLICATIONFOR PERMIT TODRILL ML-49170 State
7. IF INDIAN,ALLOTTEEOR TRIBE NAME:

1A.TYPEOFWORic DRILL REENTER DEEPEN Ü NA
8. UNITor CA AGREEMENTNAME:

B.TYPEOFWELL OIL GAS OTHER SINGLEZONE MULTIPLEZONE NA
2. NAMEOF OPERATOR: 9. WELLNAMEand NUMBER:

Delta Petroleum Corporation Greentown State #36-11S
3. ADDRESSOFOPERATOR: PHONE NUMBER 10. FIELDAND POOL, OR WILDCAT:

370 17th St,Stuite 4300 CETYDenver STATE CO ZIP 80021 (303) 575-0323 Wildcat
4. LOCATIONOF WELL(FOOTAGES) 11. OTRIGTR, SECTION, TOWNSHIP, RANGE,

ATSURFACE: 1024' FNL &429' FWL / 0 o NWNW 36 21S 16E
ATPROPOSEDPRODUCINGZONe Sameassurface '// . / / 3 ÔÂ

14. DISTANCEIN MILESAND DIRECTIONFROM NEAREST TOWN OR POST OFFICE: 12. COUNTY: 13. STATE

3 Miles south of Green River, Utah Grand UTAH

15. DI&fANCETO NEAREST PROPERTYOR LEASE LINE(FEET) 16. NUMBEROF ACRES IN LEASE 17. N AMBEROF ACRES ASSIGNED TO THIS WELL:

429' 1280 40
18. DISTANCETO NEAREST WELL(DRILLING,COMPLETED,OR 19. PROPOSED DEPTH: 20. BOND DESCRIPTION:

APPLIED FOR) ON THIS LEASE (FEET)

69' 3,686 CPCS-215808
21. ELEVATIONS(SHOWWHETHER DF, RT, GR, ETC.): 22. APPROXIMATEDATEWORK WILLSTART: 23. ESTIMKTEDDURATION:

GR - 4323.3' 11/1/2006 25 days

24 PROPOSED CASING ANDCEMENTINGPROGRAM

SI2EOF HOLE CAGNG SIZE, GRADE, ANDWEIGHTPER FOOT SETT1NGDEPTH CEMENTTYPE, QUANTITY,YlELD,AND SLURRYWEIGHT

11" 8-5/8" J-55 24# 1,200 Lead - 85/15/8 Poz A 215 sxs 2.14 12.5#

Tail - Type ill 110 sxs 1.41 14.6#
7-7/8" 4-1/2" J-55 12.6# 3,686 Lead - 85/15/8 Por A 300 sxs 2.14 12.5#

Tail - Type III 140 sxs 1.41 14.6#

25. ATTACHMENTS

VERIFYTHEFOLLONING ARE ATTACHEDINACCORDANCEWITH THE UTAHOILANDGAS CONSERVATIONGENERAL RULES:

WELL PLATOR MAPPREPARED BYLICENSEDSURVEYOR ORENGINEER COMPLETE DRILLINGPLAN

O EVIDENCEOF DIVISIONOF WATER RIGHTSAPPROVALFOR USEOF WATER O FORM 5, IF OPERATOR IS PERSON OR COMPANYOTHER THANTHE LEASE OWNER

NAME(PLEASEPRWT) LarryW.Johnson TITLE Agent fOr DeltaPetroleum Corp.

SIGNATURE DATE ) Û

Approvedbythe

APINUMBERASSIGNED: O 5" RECEIVED
OCT2 3 2006

(11/2001) RBUb

DIV.0FOIL,GAS&



Range 16 East N·°-'•¾°itation
was determined using a Trimble 5700

GPS survey grade unit.
Basis of Bearing:

(EAST - 5287.92') The Basis of Bearing is GPS Measured.

Ili GLO Bearina·
l The Bearings in2Ilcated are per the recorded plat obtained

from the U.S. Land Office.
ou

Basis of Elevation:
628,67 Basis of Elevation of 4310' being at the Southeast Section- Corner of Section 36, Township 21 South, Range 16 East,

Salt Lake Base and Meridian, as shown on the Green River NE
Quadrangle 7.5 minute series map.

Description of Location:GREENTOWN Proposed Drill Hole located in the NW 4 NW/4 of Section 36,STATE #36-IIS
T21s, R16E, S.L.B.&M., being 4255.91 North and 428.67' East

ELEV. 4523.3 from the Southwest Section Corner of Section 36. T21S, R16E,
Salt Lake Base & Meridian.UTM

NT l1081 Surveyor's Certi ficate:
E 576853 | I, Albert J. Spensko, a Registered Professional

I g Land Surveyor, holding Certificate 146652
o State of Utah, do hereby certify that the

in.formation on this drawing is a true and
accurate survey based on data of record and
was conducted under my personal direction
and supervision as shown hereon.

, A e J nsko TALON RESOURCES, INC.
195North100WestP.O.Box1230

Iluntington,Utah84528
Phone(435)687-5310Fax(435)687-5311

E-Mailialongety.net

ELEv. 43l0'
(EAST - 5280.00')

L d | S89°5l'Al"E
-

536l.24• | FR inimalegen ---
Drill Hole Location Greentown State #36-11S

NOTES: Section 36, T21S, R16E, S.L.B.&M.
Stone Monument (Found) 1. UTMand Latitude / Longitude Coordinates Grand County, Utah

are derived usin a GPS Pathfinder and are
Stone Monument (Searched for, but not found) shown in NAD 2 Datum· N. BUTKOVICH LWJ A.J.S.

Calculated Corner LAT / LONG GRAPHIC SCALE og
) GLO

58°56'49.845"N
1" 1000'Il0°06'47.566"W ( m FEET )

GPS Measured | 1 inch = 1000 ft . i a 4
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TALON RESOURCES INC

October 20, 2006

Ms. Diana Whitney
State of Utah
Division of Oil Gas and Mining
P.O. Box 145801
Salt Lake City, Utah 84114-5801

RE: Request for Exception to State SpacingRule, (Rule R649-3-3)--Delta Petroleum
Corp. Greentown State 36-IIS, Grand County, Utah: NW/4 NWl4, 1024' FNL, 429'
FWL, Section 36, T21S, RI6E, SLB&M.

Dear Ms. Whitney:

Delta Petroleum Corporation respectfully submits the following request for exception to
spacing and information to supplement the submittedAPD for the above referenced well.

A request for exception to spacing is hereby requested based on topography

A request for exception to spacing is also requested due to multiple eligible
cultural sites within the spacing window.

Delta Petroleum Corporation is the only owner and operator within 460' of
the proposed well location.

Thank you for your timely consideration of this request. Please feel free to contact
myself or Ms. Terry L. Hoffman 303-575-0323 if you have any questions or need
additional information.

Sincerely,

RECEIVED
La . JÞfmson OCT2 ) gg

on Resources, Inc.
DNOFOIL,GAS&MINING

P.O. # 1230 195 N. 1OO West Huntington, Utah 84528
(435) 687-5310 (435) 687-531 1
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EA7IIBIT "D"

DRILLING PROGRAM

TIGHT HOLE STATUS

Attached to UDOGM Form 3
Delta Petroleum Corporation
Green Town State #36-115
NWl4NW/4, Sec. 36, T21S,Rl6E, SLB & M
1024' FNL, 429' FWL
Grand County, Utah

1. The Geologic Surfàce Formation

TVD Subsea
Morrison 0' 4330'

2. Estimated Tops of Important Geologic Markers

TVD Subsea
Morrison O' 4336' (KB)
Entrada 48 l' 3855'
Carmel 1033' 3303
Navajo 1198' 3138'
Kayenta 1634' 2702'
Wingate 1671' 2665'
Chinle 2134' 2202'
Shinarump 2316' 2020'
Moenkopi 2362' 1974'
Sinbad Is. 2957' 1379'
White Rim 3174' 1162'
Total Depth 3686' 650'

3. Projected Gas & Water Zones
TVD Subsea

Entrada Water/Oil 481' 3855'
Navajo Water/Oil 1198' 3138'
Wingate Water/Oil 1671' 2665'
White Rim Oil/Gas/Wtr 3174' l162'

No Groundwater is anticipatedto be encountered. Water encountered will be reported on
a Form 7 "Report of Water Encountered During Drilling".
Casing & cementingwill be done to protect all fresh water zones, potentiallyproductive
hydrocarbons, lost circulation zones, abnormalpressure zones, andprospectively valuable

TIGHT HOLE STATUS
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mineral deposits.
All indications of usable water will be reported.

Surface casing will be tested to 1500 psi for 15 minutes. Pressure drop is not to exceed
150 psi.

4) The Proposed Casing andCementingPrograms

Casing Program
Hole Setting Size Weight, Grade
Size Depth (OD) & Joint Condition
11" 1200' 8-5/8" 24#, J-55 & ST&C New
7-7/8" 3686' 4-1/2" 12.6#, J-55 New

Cement Program y i e i

Surface Casing:
Lead: 215 sxs 85/15/8

Weight: 12.5 #/gal
Yield: 2.14 cu.ft/sk
Cmt Top 0'

Tail: 110 sxs Type III
Weight: 14.6 #/gal
Yield: 1.41 cu.ft/sk
Cmt Top 900'

Production Casing:
Lead: 300 sxs 85/15/8

Weight: 12.5 #/gal
Yield: 2.14 cu.ft/sk
Cmt Top 0'

Tail: 140 sxs Type III
Weight: 14.6 #/gal
Yield: 1.41 cu.ft/sk
CmtTop 2900'

The following shallbe entered in the driller's log:
1) Blowout preventer pressure tests, includingtest pressures and results;
2) Blowout preventer tests for proper functioning;
3) Blowout prevention drills conducted;
4) Casing run, includingsize, grade, weight, and depth set;
5) How the pipe was cemented, includingamount of cement, type, whether cement

TIGHT HOLE STATUS 2

CONilD
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circulated, location of the cementingtools, etc.;
6) Waiting on cement time for eachcasing string;
7) Casing pressure tests after cementing;includingtest pressures and results.

5. The Operator's Minimum Specificationsfor Pressure Control

Exhibit "G" is a schematic diagram of the blowout preventer equipment. An 11" 3,000 psi
Double gate Hydraulic BOP with one (1) blind ram and one (1) pipe ram and Annular
Preventer; equipped with a 3,000 psi manual choke manifold. The BOP will be tested and
charted using a BOP tester and test plug to 3,000 psi for 10 minutes. The Annular
Preventer will be testedto 1,500 psi for 10 minutes.All text will be recorded in the
Driller's log book. Pipe rams will be function tested daily, and blindrams tested on each
trip.

6. The Type and Characteristics of the Proposed CirculatingMuds
Depth Type Weight Vis Water Loss
0-1200' Wtr +/-8.5 +/-28 NC
1200-3686' LSND +/-9.0 +/-44 +/-8

7. The Testing, Logging and Coring Programs are as followed

Testing - DST's are not planned
Logging - End of Surface casing - TD Platform Express
Coring- No coring is planned for this location

Any Anticipated AbnormalPressures or Temperatures

No abnormal pressures or temperatures have been noted or reported in wells drilled in the
area nor at the depthsanticipated in this well. Bottom hole pressure expected is
1600 psi max. No hydrogensulfideor other hazardous gases or fluidshavebeenfound,
reported or are knownto exist at these depths in the area.

8. Anticipated StartingDate andDuration of the Operations.

The well will be drilled in approximatelyNovember 1, 2006, (as soon as permit is
approved).

Verbal and/or written notifications listed below shallbe submitted in accordance with
instructions from the Division of Oil, Gas & Mining:

(a) prior to beginningconstruction;
(b) prior to spudding;
(c) prior to running any casing or BOP tests;
(d) prior to plugging the well, for verbal plugging instructions.

TIGHT HOLE STATUS 3
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Spills,blowouts,fires, leaks, accidents or other unusual occurrences shall be reported to
the Division of Oil, Gas & Mining immediately

TIGHT HOLE STATUS 4
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EXHIBIT "E"
Multipoint Surfàce Use Plan

Attached to UDOGM Form 3
Summit Operating, LLC
Green Town State #36-115
NW/4 NWl4, Sec. 36, T21S, R16E, SLB & M
1024' FNL, 429' FWL
Grand County, Utah

1. Existing Roads

a. The proposed access road is the same acess as the Greentown State 36-11 and has
been constructed consistent with the State of Utah and Delta Petroleum Corporation,
and encroaches on a Grand County Road which is the main access into this area.

b. The existing road has been repaired where previous storm events have eliminated
culverts and road.

c. Existing roads will be maintained in the same or better condition. See Drawing L-1

2. Planned Access
Approximately400' (.07miles) of new access has beenconstructed (See Drawing L-1)
Access is determinedby acquired Right of way by the surface owner. Approximately
11,200' (2.1 miles) of GrandeCounty Class D road has beenupgraded, and a right-of way
with the BLM is in place. This road intersects a Grand County Class B road and a county
encroachment permit is in place.

a. MaximumWidth: 24'

b. Maximumgrade: 10 %

c. Turnouts: None

d. Drainage design: 1 - 18" culvert may be required along the new portion of the road.
Water will be divertedaround the road as necessary and practical. 1- 18" and 1 - 48"
culvert were replaced along the Class D county road.

e. If the well is productive, the road willbe surfaced and maintainedas necessary to
prevent soil erosion and accommodate year-round traffic.

f. Existing treeswill be left in place where practical to provide screening and buffer
areas.
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3. Location of Existing Wells

a. SeeExhibit "B", Drawing L-1.

4. Location of Existing and/or Proposed Facilities

a. If the well is a producer, installationof production facilitieswill follow.

b. Rehabilitationof all pad areas not used for production facilitieswill be made in
accordance with landowner stipulations.

5. Location and Type of Water Supply

a. Water to be used for drillingwill be obtained from Thompson City, Utah

b. Water will be transported by truck over approved access roads.

c. No water well is to be drilledfor this location.

6. Source of Construction Materials

a. Any necessary construction materials needed will be obtained locallyfrom a private
source and hauled to the location on existingroads.

b. No construction or surfacingmaterialswill be taken from FederallIndian land.

7. Methods for handling waste disposal

a. The existing reserve pit will be used to accommodate the drillingof the well. The pit
will be a minimum of one-half the total depth below the original ground surfàce on the
lowest point within the pit. The pit may be linedwith a synthetic liner. Three sides of
the reserve pit will be fenced within 24 hours after completion of construction and the
fourth side within 24 hours after drillingoperations cease with four strands of barbed
wire, or woven wire toppedwith barbed wire to a height of not less than four feet. The
fence will be kept in good repair while the pit is drying.



O O

b. Following drilling,the liquid waste will be evaporated from the pit and the pit
backfilled and returned to natural grade. No liquid hydrocarbons will be discharged to
the reserve pit or location.

c. In the event fluids are produced, any oil will be retained in tanks until sold and any
water produced will be retaineduntil its quality canbe determined.The quality and
quantity of the water will determine the method of disposal.

d. Trash will be contained in a portable metal container and will be hauled from location
periodicallyand disposed of at an approved disposal site. Chemicaltoilets will be
placed on location and sewage will be disposed of at an appropriate disposal site.

8. Ancillary Facilities

a. We anticipate no need for ancillaryfacilitieswith the exception of trailers, Portable
toilets, and Garbage containers to be located on the drill site.

9. Well-site Layout

a. Because the well is drilled on an existingpad, availabletopsoil has been removed from
the location and stockpiled. Location of the rig, reserve and blooiepits, and drilling
support equipment will be located as shown on Exhibit "C".

b. A blooie pit will be located at a minimumof 100' from the drill hole. A line will be
placed on the surface from the center hole to the blooiepit. The blooiepit will not be
lined, but will be fenced on four sides to protect livestock/wildlife.

c. Access to the well pad will be as shown on Drawing A-2 and L-1.

d. Natural runoff will be diverted around the well pad.

10. Plans for Restoration of Surface

a. All surface areas not required for producing operations will be graded to as near
original condition as possible and contoured to maintainpossible erosion to a
minimum.

b. Availabletopsoil will be stockpiled and will be evenlydistributedover the disturbed
areas and the area will be reseeded as prescribed by the landowner.

c. Pits and any other area that would present a hazard to wildlife or livestock will be
fencedoff when the rig is released and removed.
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d. Any oil accumulation on the pit will be removed or overhead flagged as dictatedby

then existed conditions.

e. Rehabilitation will commence following completion of the well. Rat and mouse
holes will be filled immediatelyupon release of the drillingrig from the location. If
the well-site is to be abandoned, all disturbed areas will be recontoured to the natural
contour as is possible.

11. Surface Ownership

a. The well-site and access road will be constructed on lands owned by the School and
Institutional Trust Lands Administration,675 East 500 South, Salt Lake City, Utah
84102-2818; 801-538-5100. The operator shall contact the landowner and the
Division of Oil, Gas and Mining 48 hours prior to beginningconstruction activities.

12. Other Information:

a. The primary surfàce use is industrial. The nearest dwellingis approximately2 miles
North. Nearest live water is in Green River, 1.2 milesWest.

b. If there is snow on the ground when construction begins,it will be removed beforethe
soil is disturbed,and piled downhillfromthe topsoil stockpile location.

c. The back-slopeand fore-slope will be constructed no steeper than 3:1.

d. All equipmentand vehicles will be confinedto the access road and well pad.

e. A complete copy of the approved Applicationfor Permit to Drill (APD) including
conditions and stipulations shallbe on the well-site duringconstruction and drilling
operations.

There will be no deviation from the proposed drillingand/or workover program without prior
approval from the Division of Oil, Gas & Mining.

alon Resources ine
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13. Company Representative
Terry L. Hoffman
Delta Petroleum Corporation.
370 17* Street
Suite 4300
Denver, CO 80021
1-303-575-0323

Permitting Consultant Excavation Contractor
Larry W. Johnson Nielson Construction
Talon Resources, Inc. 625 West 1300North
195North 100 West Huntington, UT 84528
Huntington, UT. 84528 1-435-687-2494
1-435-687-5310

Maß Approved A.P.D. To:
Company Representative

14. Certification

I hereby certify that I, or persons under my direct supervisionhave inspected the proposed drill
site and access route; that I am familiarwith the conditions which presently exist; that the
statements made in thisplan are, to the best of my knowledge, true and correct, and that the work
associated with the operations proposed herein willbe performed by Delta Petroleum Corporation
and its subcontractorsin conformitywith thisplan and the termsand conditions under which it is
approved.

Tag Wesoo
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-- NOTE: THISWELLPADLOCATIONHASBEENBUILT.
v. THELOCATIONSTAlŒELEVATIONREFLECTSTHEASBUILTELEVATION.

Greenfoum TALONRESOURCES,INC.
State #36--118 195Northl00WestP.O.Bul20

Elev. 4323.3' HuntingogUtahSM
Phone(¾87-5310 Fu (¾87-5311

E-Mailtalonelv.net

um umum
LOCATION LAYOUT

Section 36, T21S, R16E. S.L.B.ßcM.
Greentown State #36-11S

Dmsn By: Chor.kod By•

N. BUTKOVICH L.W.J.
Dowing No. Date•

|_ g 10/19/06

1" = 60'
Job No.

so..t ß er 3
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TALONRESOURCES,INC.
195N.100WPO3ext230

HuntingtorUtah84528
Plionek39687-5310Faxf4%6874811

Ittle
EMailtaloneetv.net

ri
.INiWIWEREWWI

Greentown State #36-115
Section 36. T215, R16E, S.LB.&M.

Grond County, UtahLEGEND: ,,,,, ,,, ca.ca.a ny.
SURVEYEDWELL N. BUTKOVICH LW.J.
EKlsilNG CLASS"J' hwina No. ¾¾
COUNTY ROAD 1Û 9 Q§EXISITNGCLASS"B" Ë¯

Tcate
PAVEDCOUNTYROAD 1" = 2000'¯

.. . , - PROPOSED ROAD Job No.
- - LEASE
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Rigand Equipment Layout
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WORKSHEET

APPLICATION FOR PERMIT TO DRÌLL

APD RECEIVED: 10/23/2006 API NO. ASSIGNED: 43-019-31505

WELL NAME: GREENTOWN ST 36-11S

OPERATOR: DELTA PETROLEUM CORP ( N2925 ) PHONE NUMBER: 303-575-0323

CONTACT: LARRY JOHNSON

PROPOSED LOCATION: INSPECT LOCATN BY: / /
NWNW 36 210S 160E Tech Review Initials Date
SURFACE: 1024 FNL 0429 FWL

BOTTOM: 1024 FNL 0429 FWL Engineering |pg ) (C )

COUNTY: GRAND
Geology

LATITUDE: 38.94735 LONGITUDE: -110.1130

UTM SURF EASTINGS:576863 NORTHINGS:4311100 Surface

FIELD NAME: WILDCAT ( 1 )

LEASE TYPE: 3 - State

LEASE NUMBER: ML-49170 PROPOSED FORMATION: WHRM

SURFACE OWNER: 3 - State COALBED METHANE WELL? NO

RECEIVED AND/OR REVIEWED: LOCATION AND SITING:

s/^ Plat R649-2-3.

L/' Bond:Fed[] Indl] Sta[] Fee[]
Unit:

(No. CPCS 215808 )
Potash (Y/N) R649-3-2. General

Oil Shale 190-5 (B) or 190-3 or 190-13 Siting:460 From Qtr/Qtr & 920'Between Wells

Water Permit 9 R649-3-3. Exception

(No. MUNICIPAL )
Drilling Unit

& RDCC Review (Y/N)
Board Cause No:(Date: )
Eff Date:

güß Fee Surf Agreement (Y/N) Siting:

LÑ Intent to Commingle (Y/N)
.R649-3-11. Directional Drill
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I

I

MARLAND +
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1-X i
+
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T225 R16
· ¯ ¯ T22S Rí7E

AMERADA
CREENRIVER ul

AMERADA
PETROCORY 2

GREEN

OPERATOR: DELTA PETRO CORP (N2925)

SEC: 36 T.21S R.16E

FIELD: WILDCAT (001)

COUNTY: GRAND

SPACING: R649-3-3 / EXCEPTION LOCATION
Wells S tu

N

X LOCATION ABANDONED
NEW LOCATION

Field Status Unit Status PLUGGED & ABANDONED
ABANDONED EXPLORATORY PRODUCING GAS
ACTIVE GAS STORAGE e PRODUCING OIL

NF PP OIL 4 SHUT-IN GASCOMBINED
_

NF SECONDARY
÷ SHUT-IN OIL W E

INACTIVE __
NDING

)8( TEMP. ABANDONED
PROPOSED

PP GAS o TEST WELL

R N TED PP GEOTHERML & WATER INJECTION
PP O1L WATER SUPPLY PREPARED BY: DIANA WHITNEY
SECONDARY WATER DISPOSAL DATE: 26-OCTOBER-2006
TERMINATED



DIVISION OF OIL, GAS AND MINING
APPLICATION FOR PERMIT TO DRILL

STATEMENT OF BASIS
(Original onsite done for the Greentown State 36-11 well)

OPERATOR: Delta Petroleum Corporation
WELL NAME & NUMBER: Greentown State #36-11S
API NUMBER: 43-019-31505
LOCATION: 1/4,1/4 NWNW Sec:36 TWP: 21S RNG: 16E 1024 FNL 429 FWL

Geology/Ground Water:

Significant volumes of high quality ground water are unlikely to be encountered in the bedrock at this location.
A poorly permeable soil is likely to be developed on the Jurassic-age Brushy Basin Member of the Morrison
Formation. A small but locally important quality ground water resource may be encountered in several
permeable Mesozoic aquifers in this area. The proposed casing and cementing program should adequately
isolate any zones of fresh water that may be penetrated. No underground water rights have been filed on any area
within a mile of the proposed well site.

Reviewer: Christopher J. Kierst Date: 1/19/2006

Surface:

On-site conducted January 12, 2006. In attendance: Bart Kettle (DOGM), Ted Smith (DOGM), Larry Johnson
(Talon Resources), Nathan Sill (DWR), Ed Bonner (SITLA), Terry Hoffman (Delta) and dirt contractor.

Questionsregarding the status of roads used to access the well site. Some roads may not be county roads and require
a BLM special use permit to use for drilling purposes. Reserve pit will require fencing on three sides at the time of
drilling, with the fourth side being fenced immediately upon the removal of the drilling rie. Addendum: Well site
visited on February 14, 2006 to review changes made to the setting of the well pad. Well has been moved to
the south, and as staked now lies on the edge of structures previously used as part of the Utah Launch
Complex, White Sands Missle Range. SITLA in not showing an active lease at this site, and is not requesting
restriction on the use of the surface. Provided the old building at this site will be tore down SITLA is
requesting that it be removed from the site.

Reviewer: Bart Kettle Date: January 13, 2006

Conditions of ApprovallApplication for Permit to Drill:

1. Fence Reserve Pit on three sides while drilling, with the fourth side being fenced upon the removal of the
drilling
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Well name: 2006-11 Delta Greentown ST 36-118
Operator: Delta Petroleum Corporation
String type: Surface Project ID:

43-019-31505
Location: Grand County

Design parameters: Minimum design factors: Environment:
Collapse Collapse: H2S considered? No

Mud weight: 8.400 ppg Design factor 1.125 Surface temperature: 65 °F
Design is based on evacuated pipe. Bottom hole temperature: 82 °F

Temperature gradient: 1.40 °F/100ft
Minimum section length: 250 ft

Burst:
Design factor 1.00 Cement top: 1 ft

Burst
Max anticipated surface

pressure: 1,056 psi
Internal gradient: 0.120 psilft Tension: Non-directional string.
Calculated BHP 1,200 psi 8 Round STC: 1.80 (J)

8 Round LTC: 1.80 (J)
No backup mud specified. Buttress: 1.60 (J)

Premium: 1.50 (J)
Body yield: 1.50 (B) Re subsequent strings:

Next setting depth: 3,686 ft
Tension is based on buoyed weight. Next mud weight: 9.000 ppg
Neutral point: 1,049 ft Next setting BHP: 1,723 psi

Fracture mud wt: 19.250 ppg
Fracture depth: 1,200 ft
Injection pressure: 1,200 psi

Run Segment Nominal End True Vert Measured Drift Internal
Seq Length Size Weight Grade Finish Depth Depth Diameter Capacity

(ft) (in) (Ibs/ft) (ft) (ft) (in) (ft')
1 1200 8.625 24.00 J-55 ST&C 1200 1200 7.972 429.1

Run Collapse Collapse Collapse Burst Burst Burst Tension Tension Tension
Seq Load Strength Design Load Strength Design Load Strength Design

(psi) (psi) Factor (psi) (psi) Factor (Kips) (Kips) Factor
1 524 1370 2.616 1200 2950 2.46 25 244 9.69 J

Prepared Clinton Dworshak Phone: 801-538-5280 Date: November 2,2006
by: Div of Oil,Gas & Minerals FAX: 810-359-3940 Salt Lake City, Utah

Remarks:
Collapse is based on a vertical depth of 1200 ft, a mud weight of 8.4 ppg The casing is considered to be evacuated for collapse purposes.
Collapse strength is based on the Westcott, Dunlop & Kemler method of biaxial correction for tension.

Burst strength is not adjusted for tension.

Engineering responsibility for use of this design willbe thatof the
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Well name: 2006-11 Delta Greentown ST 36-118
Operator: Delta Petroleum Corporation
String type: Production Project ID:

43-019-31505
Location: Grand County

Design parameters: Minimum design factors: Environment:
Collapse Collapse: H2S considered? No

Mud weight: 9.000 ppg Design factor 1.125 Surface temperature: 65 °F
Design is based on evacuated pipe. Bottom hole temperature: 117 °F

Temperature gradient: 1.40 °F/100ft
Minimum section length: 1,500 ft

Burst:
Design factor 1.00 Cement top: 1,011 ft

Burst
Max anticipated surface

pressure: 912 psi
Internal gradient: 0.220 psilft Tension: Non-directional string.
Calculated BHP 1,723 psi 8 Round STC: 1.80 (J)

8 Round LTC: 1.80 (J)
No backup mud specified. Buttress: 1.60 (J)

Premium: 1.50 (J)
Body yield: 1.50 (B)

Tension is based on buoyed weight.
Neutral point: 3,194 ft

Run Segment Nominal End True Vert Measured Drift Internal
Seq Length Size Weight Grade Finish Depth Depth Diameter Capacity

(ft) (in) (Ibs/ft) (ft) (ft) (in) (ft3)
1 3686 4.5 12.60 J-55 Buttress 3686 3686 3.833 314.9

Run Collapse Collapse Collapse Burst Burst Burst Tension Tension Tension
Seq Load Strength Design Load Strength Design Load Strength Design

(psi) (psi) Factor (psi) (psi) Factor (Kips) (Kips) Factor
1 1723 5720 3.319 1723 5800 3.37 40 198 4.92 J

Prepared Helen Sadik-Macdonald Phone: 801-538-5357 Date: November 6,2006
by: Div of Oil,Gas & Minerals FAX:810-359-3940 Salt Lake City, Utah

Remarks:
Collapse is based on a vertical depth of 3686 ft, a mud weight of 9 ppg The casing is considered to be evacuated for collapse purposes.
Collapse strength is based on the Westcott, Dunlop & Kemler method of biaxial correction for tension.

Burst strength is not adjusted for tension.

Engineering responsibility for use of this design willbe that of the



TALON RESOURCES INC

October 20, 2006

Mrs. Diana Whitney
Stateof Utah
Division of Oil GasandMining
P.O.Box 145801
SaltLake City,Utah 84114-5801

RE: Application for Permit to Drill-
Greentown State 36-113, 1024' FNL, 429' FWL Section 36, T21S, R16E, SLB&M. Grand County, Utah

Dear Ms. Whitney:

Delta Petroleum Corporation respectfully submits theenclosed original and two copies of the Applica-
tionforPermit to Drill (APD) for eachof the abovereferenced wells. Please replacetheprevious sub-
mitted APD packages for both wells underthe referenced API numbers. Included with each APD is the
following supplementalinformation:

Exhibit "A" - Surveyplats and layouts ofthe proposed well site;
Exhibit "B" - Proposed location maps with utility corridors;
Exhibit "C" - Drilling site layout;
Exhibit "D" - Drilling Program;
Exhibit "E" - Multi Point Surface Use Plan;
Exhibit "F" - Typical road cross-section;
Exhibit "G" - Typical BOP diagram;
Exhibit "H" - Typical wellhead manifold diagram.

Please accept this letter as Delta's written request for confidentialtreatmentof all information contained
in andpertainingto this application,if saidinformation is eligiblefor suchconsideration.

Thank you very much for your timely considerationof this application.Please feel free to contactmy-
self, or Ms. Terry L. Hoffman at 303-575-0323 if you have anyquestions or need additionalinforma-
tion.

Sincerely,

Talon Resources, Inc.

cc: Mr. Bart Kettle, Oil, Gas and Mining
Mr. Ed Bonner, SITLA
Ms. Terry L. Hoffman, Delta Petroleum Corp.
File

0CT232006

DE OF01, GAS&MiNNG

P.O. # I230 195 N. 1OO West Huntington, Utah 84528
(435) 687-5310 (435) 687-531 1



JON M. HUNTSMAN, JR.
Governor

GARY R. HERBERT
'-..,y ,3,,- Lieutenant Governor

State of Utah November 13, 2006

Department of
Natural Resources

MICHAEL R. STYLER
accutiveoirect" Delta Petroleum Corporation

370 17th Street, Suite 4300Division of
Denver, CO 80021Oil, Gas & Mining

JOHN R. BAZA
Division Director

Re: Greentown State 36-11S Well, 1024' FNL, 429' FWL, NW NW, Sec. 36,
T. 21 South, R. 16 East, Grand County, Utah

Gentlemen:

Pursuant to the provisions and requirements of Utah Code Ann.§ 40-6-1 et
seq., Utah Administrative Code R649-3-1 et seq., and the attached Conditions of
Approval, approval to drill the referenced well is granted.

Appropriate information has been submitted to DOGM and administrative
approval of the requested exception location is hereby granted.

This approval shall expire one year from the above date unless substantial and
continuous operation is underway, or a request for extension is made prior to the
expiration date. The API identification number assigned to this well is 43-019-31505.

Sincerely,

Gil Hunt
Associate Director

mf
Enclosures

cc: Grand County Assessor
SITLA

1594 West North Temple, Suite 1210, PO Box 145801, Salt Lake City,UT 84114-5801
telephone (80 I) 538-5340 • facsimile (80 l) 359-3940 • TTY (80 1) 538-7458 •
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Operator: Delta Petroleum Corporation
Well Name & Number Greentown State 36-1lS
API Number: 43-019-31505
Lease: ML-49170

Location: NW NW Sec. 36 T. 21 South R. 16 East

Conditions of Approval
1. General

Compliance with the requirements of Utah Admin. R. 649-1 et seq., the Oil and Gas
Conservation General Rules, and the applicable terms and provisions of the approved
Application for Permit to Drill.

2. Notification Requirements
The operator is required to notify the Division of Oil, Gas and Mining of the following
actions during drilling of this well:

• 24 hours prior to cementing or testing casing
• 24 hours prior to testing blowout prevention equipment
• 24 hours prior to spudding the well
• within 24 hours of any emergency changes made to the approved drilling program
• prior to commencing operations to plug and abandon the well

The following are Division of Oil, Gas and Mining contacts and their work telephone
numbers (please leave a voice mail message if the person is not available to take the call):

• Dan Jarvis at (801) 538-5338
• Carol Daniels at (801) 538-5284 (spud)

3. Reporting Requirements
All required reports, forms and submittals will be promptly filed with the Division,
including but not limited to the Entity Action Form (Form 6), Report of Water
Encountered During Drilling (Form 7), Weekly Progress Reports for drilling and
completion operations, and Sundry Notices and Reports on Wells requesting approval of
change of plans or other operational actions.

4. Compliance with the State of Utah Antiquities Act forbids disturbance of archeological,
historical, or paleontological remains. Should archeological, historical or paleontological
remains be encountered during your operations, you are required to immediately suspend
all operations and immediately inform the Trust Lands Administration and the Division
of State History of the discovery of such



$ 0
Page 2
43-019-31505
November 13, 2006

5. This proposed well is located in an area for which drilling units (well spacing patterns)
have not been established through an order of the Board of Oil, Gas and Mining (the
"Board"). In order to avoid the possibility of waste or injury to correlative rights, the
operator is requested, once the well has been drilled, completed, and has produced, to
analyze geological and engineering data generated therefrom, as well as any similar data
from surrounding areas if available. As soon as is practicable after completion of its
analysis, and if the analysis suggests an area larger than the quarter-quarter section upon
which the well is located is being drained, the operator is requested to seek an appropriate
order from the Board establishing drilling and spacing units in conformance with such
analysis by filing a Request for Agency Action with the Board.

6. Compliance with the Conditions of Approval/Application for Permit to Drill outlined in
the Statement of Basis. (Copy
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DIVISION OF OIL, GAS AND MINING

SPUDDING INFORMATION

Name of Company: DELTA PETROLEUM COMPANY

Well Name: GREENTOWN ST 36-11S

Api No: 43-019-31505 Lease Type: STATE

Section 36 Township 21S Range 16E County GRAND

Drilling Contractor PETE MARTINS RIG # RATHOLE

SPUDDED:
Date 11/16//06

Time

How DRY

Drilling wi/I Commence:

Reported by DON KINSLOWE

Telephone # (307) 259-9923

Date 11/17/06 Signed



O
SY TE OF UTAH FORM 9

DEPARTMENTOF NATURALRESOURCES
DIVISIONOF OIL,GAS AND MINING 5. LEASE DESIGNATIONANDSERIAL NUMBER:

ML-49170
6. IF INDIAN,ALLØTTEEOR TRIBE NAMESUNDRY NOTICES AND REPORTS ON WELLS N/A
T UNITorCA AGREEMENTNAME:

Do notuse thisform for proposals in drill new wells, significantly deepen exising wells below current bottom-hole depth, mepter plugged wells, or * N/Adrill horizontal laterals. Use APPLICATIONFOR PERMITTO DRILLform for such proposals.
1. TYPE OF WELL 8. WELLNAMEand NUMBER:

OILWELL GAS WELL OTHER Greentown State #36-11S
2. NAMEOFOPERATOR: 9. API NUMBER'

Delta Petroleum Corporation 4301931505
3. ADORESS OF OPERATOR: PHQNE NUMBER: 10. FIELDAND POOL, OR WILDCAT:
370 17th st. Suite4300 añv Denver STATE CO ZIP80021 (303) 575-0323 Wildcat

4 LOCATIONOF WELL

FOGTAGESATSURFACE: gggg. FNL,429' FWE coUNTY: Grand

QTR ITR,SECTION, TOWNSHIP, RANGE, MERIDIAN:NWNW 36 218 1ßE S STATE:
UTAH

CHECK APPROPRIATE BOXES TO INDICATENATUREOF NOTICE, REPORT, OR OTHER DATA
TYPE OF SUBMISSION TYPE OF ACTION

O ACIDIZE DEEPEN REPERFORATE CURRENT FORMATION
NOTICE OF INTENT

(Submit in Duplicais) ALTERCASING FRACTURETREAT SIDETRACKTO REPAIRWELL

Approximate date work willstmt CASINGREPAIR NEW CONSTRUCTION TEMPORARILYABANDON

CHANGETO PREVIOUS PLANS OPERATOR CHANGE TUBING REPAIR

O CHANGETUBING PLUGANDABANDON VENT OR FLARE

O SUBSEQUENT REPORT CHANGEWELLNAME PLUG BACK WATER DISPOSAL
(SubmitOriginalFormOnly)

O CHANGEWELLSTATUS PRODUCTION(START/RESUME) WATER SHUT-OFF
Date of work completion:

COMMINGLEPRODUCING FORMATIONS RECLAMATIONOF WELLSITE OTHER:

O CONVERTWELLTYPE RECOMPLETE - DIFFERENT FORMATION

12 DESCRIBEPROPOSED OR COMPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc

Delta is relocating the pit, withinthe boundaries of the pad, to accommodatethe drillingequipment.

Please replace theA-2 drawing with the revisedA-2 drawing with revision date of 11/16/06

Accepted by the .

Utah Division of
Oil, Gas and Mining

FORRECORDONLY

NAME(PLEASEPRINT) Larry W. Johnson TITLE Agent for Delta Petroleum

SIGNATUR . DATE 11/15/2006

(Thi fo nly)

RECE!VED
(5/2000) (See Instructions on Reverse Side)

DIV.0FOIL,GM &



NOTE: THISWELLPADLOCATIONHASBEENBUILT.
THELOCATIONSTAKEELEVATIONREFLECTSTHEASBUILTELEVATION.

C

Greentotun TALONRESOURCES,INC.
0, State #36-11S gasesiony,tposeximo

Dev. 4323.3' Huntington,Utah8©
0 a Phone(435687-5310Fax(43687-5311

E-Mailtalonetv.net

LOCATION LAYOUT
Section 36, T21S. R16E. S.L.B.8cM.

Greentown State #36-11S
Draw6 Sy: Checked By

N. BUTKOVfCH LW.J.
Drawing & Date:

10/19/06A-2 s.,,
1" = 60'

Joba
REVISION: 11/16/06 Sheet Ñ of Ê



ST EOFUTAH lANFllENTIAL-
DEPARTMENTOF NATURALRESOURCES

DIVISIONOF OIL,GAS AND MINING 5. LEASE DESIGNATIONANDSERIAL NUMBER:
ML-49170

6. IF INDIAN,ALLOTTEEOR TRIBE NAME
SUNDRY NOTICES AND REPORTSON WELLS N/A

7. UNITor CA AGREEMENTNAME:
Donotuse this¾rm for proposals in drillnewwalls,significantlydeepen exislingwellsbelow curfentbottonWholedepth, reenlerplugged walls,or in N/Adrill horizontal laterais. UseAPPLICATIONFOR PERMFTTO DRILLibrm forsuch proposals.

1. TYPEOF WELL 8. WELLNAMEand NUMBER:
olt WELL GAS WELL OTHER Greentown State #36-11S

2. NAMEOFOPERATOR: 9. APINUMBER'

Delta Petroleum Corporation 4301931505
3. ADDRESSOF OPERATOR: PHONE NUMBER 10. FIELDANDPOOL, OR WILDCAT:

370 17th st. Suite4300 CFFY Denver STATE CO ZIP80021 (303) 575-0323 Wildcat
4 LOCATIONOF WELL

FOØTAGESATSURFACE: 1024' FNL,429' FWL COUNre Grand

GTROTR, SECTION, TOWNSHIP, RANGE, MERIDIAN: NWNW 36 21S 16E S STATE:
LirAH

CHECK APPROPRIATE BOXES TO INDICATENATUREOF NOTICE, REPORT, OR OTHER DATA
TYPE OF SUBMISSION TYPE OF ACTION

NOTICE OF INT
ACE DEEPEN O REPERFORATECURRENT FORMATION

(Submit in Duplicale) O ALTERCASING FRACTURETREAT SIDETRACKTO REPAIRWELL

Appmximale dale workwillstart 0 CASING R- O NEW CONSTRUCDON O TEMPORARILYABANDON

O CHANGETO PREVIOUS PLANS OPERATOR CHANGE TUBINGREPAIR

O CHANGETUBMG PLUGANDABANDON VENT OR FLARE

O SUBSEQUENT REPORT CHANGEWELLNAME PLUG BACK WATER DISPOSAL
(Submit Original Form Only)

O CHANGEWELLSTATUS PRODUCTION(START/RESUME) WATER SHUT-OFF
Date of work completion:

O COMMINGLEPRODUCING FORMATIONS RECLAMATIONOF WELLM OTHER:

O CONVERTWELLTYPE RECOMPLETE - DIFFERENT FORMATION

12 DESCRIBEPROPOSEDOR COMPLETED OPERATIONS. Clearly show allpertinentdetails including dates, depths, volumes, etc.

Delta is changingtheProduction Casing size toa 5-1/2" OD witha weightof17 Ibs/ft.from the Production Casing size of4-
1/2" OD witha weightof 12.6 lbs/ft. No otherchanges to the Drillingplan have been made.

Please replace page 2 of theDrillingPlan withthe attached, revised,page 2.

COP/SENT

NAME(PLEASEPRIWOLarry W. Johnson Tive, Agent for DeltaPetroleum

SIGNATURE DATE 11/29/2006

(This r Blate

VED BYTHE STATE RECEIVED
F UTAH D si NO NOV362006

(emooo) su.)
134.0FOIL,MS &



mineral deposits.
All indications of usable waterwill be reported.

Surfacecasingwill be testedto 1500 psi for 15 minutes.Pressure dropis not to exceed
150 psi.

4) The Proposed Casing and Cementing Programs

Casing Program
Hole Setting Size Weight, Grade
Size Depth (OD) & Joint Condition
11" 1200' 8-5/8" 24#, J-55 ST&C New
7-7/8" 3686' 5-1/2" 17#, J-55 LT&C New

Cement Program

Surface Casing:
Lead: 215 sxs 85/15/8 Poz A

Weight: 12.5 #/gal
Yield: 2.14 cu.ft/sk
Cmt Top 0'

Tail: 110 sxsType III
Weight: 14.6 #/gal
Yield: 1.41 cu.ft/sk
CmtTop 900'

Production Casing:
Lead: 300 sxs85/15/8 Poz A

Weight: 12.5 #/gal
Yield: 2.14 cu.ft/sk
CmtTop 0'

Tail: 140 sxs Type III
Weight: 14.6 #/gal
Yield: 1.41 cu.ft/sk
CmtTop 2900'

The following shallbe entered in the driller'slog:
1) Blowout preventer pressure tests, includingtest pressures andresults;
2) Blowout preventer tests for proper functioning;
3) Blowout prevention drills conducted;
4) Casingrun, includingsize, grade, weight, and depthset;
5) How the pipewas cemented, includingamountof cement,type,whethercement

TIGHT HOLE STATUS
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Well name: 2006-11 Delta Greentown ST 36-11SRev.
Operator: Delta Petroleum Corporation
String type: Production Project ID:

43-019-31505
Location: Grand County

Design parameters: Minimum design factors: Environment:
Collapse Collapse: H2S considered? No

Mud weight: 9.000 ppg Design factor 1.125 Surface temperature: 65 °F

Design is based on evacuated pipe. Bottom hole temperature: 117 °F
Temperature gradient: 1.40 °F/100ft
Minimum section length: 1,500 ft

Burst:
Design factor 1.00 Cement top: 449 ft

Burst
Max anticipated surface

pressure: 912 psi
Internal gradient: 0.220 psilft Tension: Non-directional string.
Calculated BHP 1,723 psi 8 Round STC: 1.80 (J)

8 Round LTC: 1.80 (J)
No backup mud specified. Buttress: 1.60 (J)

Premium: 1.50 (J)
Body yield: 1.50 (B)

Tension is based on buoyed weight.
Neutral point: 3,183 ft

Run Segment Nominal End True Vert Measured Drift Internal

Seq Length Size Weight Grade Finish Depth Depth Diameter Capacity

(ft) (in) (Ibs/ft) (ft) (ft) (in) (ft3)

1 3686 5.5 17.00 J-55 LT&C 3686 3686 4.767 481.1

Run Collapse Collapse Collapse Burst Burst Burst Tension Tension Tension

Seq Load Strength Design Load Strength Design Load Strength Design

(psi) (psi) Factor si) (psi) Factor (Kips) (Kips) Factor

1 1723 4910 2.849 1723 5320 3.09 54 247 4.56 J

Prepared Helen Sadik-Macdonald Phone: 801-538-5357 Date: December 1,2006
by: Div of Oil,Gas & Minerals FAX: 810-359-3940 Salt Lake City,Utah

Remarks:
Collapse is based on a vertical depth of 3686 ft, a mud weightof 9 ppg The casing is considered to be evacuated for collapse purposes.

Collapse strength is based on the Westcott, Dunlop & Kemler method of biaxial correction for tension.

Burst strength is not adjusted for tension.

Engineering responsibility for use of thisdesign wi/Ibe thatof the



2d6-11 Delta Greentown ST 3m i l SRev.
Casing Schematic

Surface
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1.
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449.

8-5/8" Surface
MW 8.4 1200. MD
Frac 19.3

5-1/2" Production
MW 9. 3686.
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.- STATEOF UTAH F0Rg6
DEPARTMENTOFNATURALRESOURCES

DIVISIONOFOIL,GAS ANDMINING

ENTITYACTIONFORM

Operator. Detta Petroleum Corporation Operator Account Number: N 2925

Address: 370 17th St, Stuite 4300

city Denver

gate CO g¡p 80202 Phone Number: (303) 57&0323

Well 1
APl.NútúbeŸ : Wet!Name... GG gec :Twi Rng Courity

4301931505 Greentown State #36-118 NWNW 36 21S 16E Grand

:AcGoCone 60 Ït Ne :54¼ pud Dàte : En ifAasigninent
er er :: ffectiv Date

A 1/16/200

Comments: CONRDENL

AÑ1Nynib Natte GQ Séc Tw Rrig Coùuty

otînn0 tia niity Spud Da e tityAssignment
N er i ! EAëotive!Date

Comments:

API Numbe $ëd : og Co úty

utiona de ú(E t nil s údäte : Ènt (siig .

únib#r N mba . . Effectlye;Dat

Comments:

ACTIONCODES:
A - Establish newentityfornewwell (single well only} Terry L. Hoffman

8 - Add new wellto existingentity(groupor unitwell) N (Piesse Prin

C - Re-assign well fromone e×isting entity toanother existingentity

D I Re·sssignwellfromoneexistingentitytoa newentity signatum
E - Other (Explainin 'comments' section) Regula Tech Manager 12/4/2006

Title Date

emooo>
RECEIVED
DEC04 2006

DIV.0F0lLGAS&



STATE OF UTAH FORM 9
DEPARTMENTOF NATURAL RESOURCES

DIVISION OF OIL, GAS AND MINING . 5. LEASEDESIGNATIONANDSERIALNUMBER:
ML-49170

SUNDRY NOTICES AND REPORTS ON WELLS 6 NDIAN,ALLOTTEEORTRIBENAME:

7. UNITorCAAGREEMENTNAME:
Do notuse thisform for proposals to drillnewwells, significantly deepen existingwells below current bottom-hole depth, reenter plugged wells, or to NA

drillhorizontal laterals. Use APPLICATIONFOR PERMITTO DRILLform for suchproposals.

1. TYPE OF WELL 8. WELL NAMEand NUMBER:
OIL WELL GAS WELL OTHER Greentown State 36-11S

2. NAMEOF OPERATOR: 9. API NUMBER:

Delta Petroleum Corporation 4301931505
3. ADDRESS OF OPERATOR: PHONE NUMBER: 10. FIELDAND POOL, OR WLDCAT:

370 17th St., Ste. 4300 y Denver STATE CO 80202 (303) 575-0323 Wildcat
4. LOCATIONOF WELL

FOOTAGESATSURFACE: 1024' FNL &429' FWL COUNTY: Grand

QTR/QTR,SECTION,TOWNSHIP.RANGE,MER.DIAN NWNW 36 21S 16E STATE:
UTAH

11. CHECKAPPROPRIATE BOXES TO INDICATENATUREOF NOTICE, REPORT, OR OTHER DATA
TYPE OF SUBMISSION TYPE OF ACTION

O ACIDIZE DEEPEN REPERFORATE CURRENTFORMATION

O NOTICEOF INTENT
(Submit in Duplicate) ALTER CASING FRACTURE TREAT SIDETRACKTO REPAIRWELL

Approximate date work willstart: CASING REPAIR NEW CONSTRUCTION TEMPORARILYABANDON

CHANGETO PREVIOUS PLANS OPERATOR CHANGE TUBINGREPAIR

CHANŒ TUBING PLUG ANDABAND VENT OR FLARE

SUBSEQUENT REPORT CHANGE WELL NAME PLUG BACK WATER DISPOSAL
(Submit Original Form Only)

CHANGE WELLSTATUS PRODUCTION(STARTIRESUME) WATER SHUT-OFF

Date of.work completion:
COMMINGLEPRODUCING FORMATIONS RECLAMATIONOF WELLSITE OTHER: \VIOnthly Status
CONVERT WELLTYPE RECOMPLETE - DIFFERENT FORMATION Report

12 DESCRIBE PROPOSED OR COMPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

TIGHT HOLESTATUS

11/22/06-02/06/06
See attached "Drilling Chronological Regulatory Report"

Well shut in as of 2/6/06 (waiting on rig availability)

As of 3/22/07 Completion Reports have not been filed because Delta has still not finished completions.

SNAME(PLEASEP h TT E Re2gulat0oryTechnician

(This space for State use only) RECEIVED
MAR2 li 2007

(5/2000) (See Instructions on Reverse Side) DNOFOIL,GAS&MlN



Well Name:Greentown State 36-11 OS Offset
Field Name: Wildcat S/T/R 36/218/16E County,State: Grand, UT

Operator: elta Petroleum Corporatio Location Dese: District: Northern
Daily Summary

Activity Date : 11/22/2006 Days From Spud : 1 Current Depth : 48 Ft 24 Hr. Footage Made : 48 Ft
Rig Company : DHS Rig Name: DHS #3

Formation : Surface Weather:
Operations

Start Hrs Code Remarks Start Depth End Depth Run
6:00 22.50 01 Rig Up 0 0 NIH

0 02 Spud Well O 48 1
0 0 08 Starter on #2 pump out 48 48 1

Total: 24.00

Mud Properties
Depth Time Wt In Wt Out Vis PV YP Gels FL HTFL FC HTFC Solid Water Oil SanT

60 0.00 0.00 0 0 0 0/0/0 0.0 0.0 0 0.00 0.0% 0.0% 0.0% 0.0%
MBT pH Pm Pf Mf CI Ca ES Pom Lime Total Sal. CaCl2 EDTA O/W Ratio Mud Loss
0.0 0.00 0,00 0.00 0.00 0 0 0 0.00 0.00 0 0 0.00 0

Water Loss LCM ECD FL Temp Remarks
O 0.0 0.0 0 water

Daily Summary
Activity Date : 11/23/2006 Days From Spud : 2 Current Depth : 150 Ft 24 Hr. Footage Made : 102 Ft
Rig Company : DHS Rig Name: DHS#3

Formation : Weather:
Operations

Start Hrs Code Remarks Start Depth End Depth Run
0 12.25 08 Repair pump starter & wait on drill crew 48 48 1

10.75 02 Drilling Surface 48 150 2
5:00 1.00 24 Waiting on water 150 150 2

Total: 24.00
M4d Properties

Depth Time Wt in Wt Out Vis PV YP Gels FL HTFL FC HTFC Solid Water Oil Sand
150 6:00 0.00 0.00 0 0 0 0/0/0 0.0 0.0 0 0.00 0.0% 0.0% 0.0% 0.0%
MBT pH Pm Pf Mf Cl Ca ES Pom Lime Total Sal. CaCl2 EDTA O/W Ratio Mud Loss
0.0 0.00 0.00 0.00 0.00 0 0 0 0.00 0.00 0 0 0.00 0

Water Loss LCM ECD FL Temp Remarks
600 0.0 0.0 0 water lost 800 + bbis water.

RECEIVED
MAR2 6 2007

DN.0FOIL,GAS&MINING

Page 2 of 15 Powered by Production Access
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Well Name:Greentown State 36-11 OS (Offset)

Field Name: Wildcat S/T/R 36/218/16E County,State: Grand, UT
Operator: elta Petroleum Corporatio Location Desc: District: Northern

Daily Summagy
Activity Date : 11/24/2006 Days From Spud : 3 Current Depth : 480 Ft 24 Hr. Footage Made : 330 Ft
Rig Company : DHS Rig Name: DHS #3

Formation : Weather:
Operations

Start Hrs Code Remarks Start Depth End Depth Run
6:00 2.00 24 Wait on water 150 150 2
8:00 5.00 02 Continuedrilling 150 212 2

13:00 0.50 10 Survey 212 212 2
13:30 12.00 02 Drilling 212 418 2

1:30 0.50 10 Survey 418 418 2
2:00 4.00 02 Drilling 418 480 2

Total: 24.00
Mud Propertles

Depth Time Wt In Wt Out Vis PV YP Gels FL HTFL FC HTFC Solid Water Oil Sand
6:00 0.00 8.60 31 0 0 0/0/0 0.0 0.0 0 0.00 0.0% 0.0% 0.0% 0.0%

MBT pH Pm Pf Mf CI Ca ES Pom Lime Total Sal. CaCl2 EDTA O/W Ratio Mud Loss
0.0 0.00 0.00 0.00 0.00 0 0 0 0.00 0.00 0 0 0.00 0

Water Loss LCM ECD FL Temp emarks
600 0.0 0.0 80 ter lost 800 + bbis water.

Daily Summary
Activity Date : 11/25/2006 Days From Spud : 4 Current Depth : 971 Ft 24 Hr. Footage Made : 491 Ft
Rig Company : DHS Rig Name: DHS #3

Formation : Weather:
Operations

Start Hrs Code Remarks Start Depth End Depth Run
6:00 0.25 07 Service Rig 480 480 2
6:15 0.75 02 Drilling 480 521 2
7:00 0.50 10 Survey Depth 441' 521 521 2
7:30 14.25 02 Drilling 521 804 2

21:45 1.50 10 Took tworuns to get survey 804 804 2
23:15 5.25 02 Drilling 804 971 2

4:30 1.50 08 Air lines froze &weight indicator 971 971 2
Total: 24.00

Mud Properties
Depth Time Wt In Wt Out Vis PV YP Gels FL HTFL FC HTFC Solid Water Oil Sand
620 17:00 9.10 0.00 32 7 1 1/2/2 25.0 0.0 0 0.00 3.0% 0.0% 0.0% 0.0%
MBT pH Pm Pf Mf CI Ca ES Pom Lime Total Sal. CaCl2 EDTA O/W Ratio Mud Loss
0.0 8.90 0.50 0.70 3.50 800 0 0 0.00 0.00 0 0 0.00 0

Water Loss LCM ECD L Tem Remarks
O 0.0 0.0 80
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Well Name:Greentown State 36-11 OS (Offset)
Field Name: Wildcat S/T/R 36/218/16E County,State: Grand, UT

Operator:)elta Petroleum Corporatio Location Desc District: Northern
Daily Summary

Activity Date : 11/26/2006 Days From Spud : 5 Current Depth : 1186 Ft 24 Hr. Footage Made : 215 Ft
Rig Company : DHS Rig Name: DHS #3

Formation : Weather:
Operations

Start Hrs Code Remarks Start Depth End Depth Run
6:00 2.50 08 weight indicator and air lines pump 2 dwn 971 971 2
8:30 2.50 02 Drilling 971 1036 2

11:00 0.50 08 Repair oiler pump 1 & Service rig 1036 1036 2
11:30 5.50 02 Drilling 1036 1110 2
17:00 1.00 05 Circulating 1110 1110 2
18:00 5.00 06 Wiper Tooh & Tih 1110 1110 2
23:00 7.00 02 Drilling 1110 1186 2
Total: 24.00

Mud Propertles
Depth Time Wt In Wt Out Vis PV YP Gels FL HTFL FC HTFC Solid Water Oil Sand
1186 6:00 9.20 9.20 35 19 7 4/5/6 18.0 0.0 2 0.00 3.0% 0.0% 0.0% 0.0%

MBT pH Pm Pf Mf CI Ca ES Pom Lime Total Sal. CaCl2 EDTA O/W Ratio Mud Loss
0.0 8.90 0.90 0.40 1.20 600 0 0 0.00 0.00 0 0 0.00 0

Water Loss LCM ECD FL Tem Remarks
O 0.0 0.0 85

Daily Summary
Activity Date : 11/27/2006 Days From Spud : 6 Current Depth : 1227 Ft 24 Hr. Footage Made : 41 Ft
Rig Company : DHS Rig Name: DHS #3

Formation : Weather:
Operations

Start Hrs Code Remarks Start Depth End Depth Run
6:00 5.00 02 Finish drilling surface 1186 1227 2

11:00 1.00 05 Ciculating 1227 1227 2
12:00 5.50 06 Drop survey tooh, L/D 8" tools 1227 1227 2
17:30 1.00 01 Rig up casing eq. 1227 1227 2
18:30 5.50 12 Running in 8 5/8 surface pipe 1227 1227 2

0:00 6.00 13 WOC 1227 1227 2
Total: 24.00

Mud Properties
Depth Time Wt In Wt Out Vis PV YP Gels FL HTFL FC HTFC Solid Water Oil Sand
1227 15:00 9.10 9.20 35 9 0 1/1/1 30.0 0.0 1 0.00 0.0% 98.5% 0.0% 2.0%

MBT pH Pm Pf Mf CI Ca ES Pom Lime Total Sal. CaCl2 EDTA O/W Ratio Mud Loss
9.0 8.50 0.30 0.30 0.60 600 0 0 0.00 0.00 0 0 0.00 0

Water Loss LCM ECD FL Temp Remarks
O 0.0 0.0 80
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Well Name:Greentown State 36-11 OS (Offset)

Field Name: Wildcat S/T/R 36/218/16E County,State: Grand, UT
Operator: elta Petroleum Corporatio Location Desc: District: Northern

Daily Summary
Activity Date : 11/28/2006 Days From Spud : 7 Current Depth : 1227 Ft 24 Hr. Footage Made : 0 Ft
Rig Company : DHS Rig Name: DHS #3

Formation : Weather:
Operations

Start Hrs Code Remarks Start Depth End Depth Run
6:00 5.00 13 Waiting on cement 1227 1227 2

11:00 12.00 22 Cutting off casing and installing 8 /58" wellhead to surface 1227 1227 2
23:00 6.00 14 Nipple up bop and choke line and maifold 1227 1227 2

5:00 1.00 15 Testing bop 250 low pressure test for 5min and 3000Ib high pressure testing for 15 min. test 1227 1227 2

Total: 24.00
casing to 1500 psifor 30 min.

Mud Properties
Depth Time Wt In Wt Out Vis PV YP Gels FL HTFL FC HTFC Solid Water Oil Sand
1227 15:00 0.00 0.00 0 0 0 0/0/0 0.0 0.0 0 0.00 0.0% 0.0% 0.0% 0.0%
MBT pH Pm Pf Mf CI Ca ES Pom Lime Total Sal. CaCl2 EDTA O/W Ratio Mud Loss
0.0 0.00 0.00 0.00 0.00 0 0 0 0.00 0.00 0 0 0.00 0

Water Loss LCM ECD FL Temp Remarks
O 0.0 0.0 0 woc and nippling up

Depth Time Wt In Wt Out Vis PV YP Gels FL HTFL FC HTFC Solid Water Oil Sand
1227 16:00 0.00 0.00 0 0 0 0/0/0 0.0 0.0 0 0.00 0.0% 0.0% 0.0% 0.0%

MBT pH Pm Pf Mf CI Ca ES Pom Lime Total Sal. CaCl2 EDTA O/W Ratio Mud Loss
0.0 0.00 0.00 0.00 0.00 0 0 0 0.00 0.00 0 0 0.00 0

Water Loss LCM ECD FL Temp emarks
O 0.0 0.0 0 c

Daily Summary
Activity Date : 11/29/2006 Days From Spud : 8 Current Depth : 1227 Ft 24 Hr. Footage Made : 0 Ft
Rig Company : DHS Rig Name: DHS #3

Formation : Weather:
Operations

Start Hrs Code Remarks Start Depth End Depth Run
6:00 8.00 15 Testing bops-all rams 3000psi fl20 min.manifold,Iines and kelly 3000psi fl 5 min. casing 1227 1227 3

1000psi fl 30 min.
14:00 4.00 14 Rig up flow nipple and flow line 1227 1227 3
18:00 11.00 06 Lay down 10 joints dp out of derrick & pick up 10 dc off rack & tih 1227 1227 3
5:00 0.50 07 Service rig 1227 1227 3
5:30 0.50 08 Working on pump # 1 stuffing box and un freeze air lines 1227 1227 3

Total: 24.00

Mud Properties
Depth Time Wt In Wt Out Vis PV YP Gels FL HTFL FC HTFC Solid Water Oil Sand
1227 18:00 8.30 8.30 27 1 1 1/1/1 0.0 0.0 0 0.00 0.0% 0.0% 0.0% 0.0%

MBT pH Pm Pf Mf CI Ca ES Pom Lime Total Sal. CaCl2 EDTA O/W Ratio Mud Loss
0.0 0.00 0.00 0.00 0.00 0 0 0 0.00 0.00 0 0 0.00 0

Water Loss LCM ECD FL Tem Remarks
0 0.0 0.0 0 water finishing test bop and trip in hole
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Well Name:Greentown State 36-11 OS (Offset)
Field Name Wildcat S/TIR 36/218/16E County,State: Grand, UT

Operator elta Petroleum Corporatio Location Desc: District: Northern

Daily Summary
Activity Date : 11/30/2006 Days From Spud : 9 Current Depth : 1321 Ft 24 Hr. Footage Made : 94 Ft
Rig Company : DHS Rig Name: DHS #3

Formation : Weather:
Operations

Start Hrs Code Remarks Start Depth End Depth Run
6:00 2.50 02 Drilling cement from 1176' to 1196' & counting dp on location. Pipe tallywas not right 1227 1227 3
8:30 1.00 08 Pump #2 down liner seal blowed, also still repairing #1 pump stuffingbox 1227 1227 3
9:30 4.50 02 Drilling cement &float shoe from 1196' to 1227' and drilling ahead 1227 1321 3

14:00 0.50 06 Lost ciculation, pooh into casing 1321 1321 3
14:30 1.50 05 Mixing Icm pill and gel.while mixing we got water flo 1321 1321 3
16:00 0.50 06 Trip back in hole 1321 1321 3
16:30 1.00 05 Circulating and building vis and wt. 1321 1321 3
17:30 2.50 23 Shut well in due to large water flo.trying to unfreeze choke line to be abl to circulate with hydrill 1321 1321 3

close to stop water flo.
20:00 10.00 05 Open hydrill and start circulating and conditioning mud, lost circulation, now building vis and 1321 1321 3

Icm to gain circulation back
Total: 24.00

Mud Properties
Depth Time Wt In Wt Out Vis PV YP Gels FL HTFL FC HTFC Solid Water Oil Sand
1321 8.30 8.30 27 1 1 1/1/0 0.0 0.0 0 0.00 0.0% 100.0% 0.0% 0.0%

MBT pH Pm Pf Mf CI Ca ES Pom Lime Total Sal. CaCl2 EDTA O/W Ratio Mud Loss
0.0 9.00 0.30 0.30 1.00 600 0 0 0.00 0.00 0 0 0.00 0

Water Loss LCM ECD FL Temp Remarks
O 0.0 0.0 80 water finishingtest bop and tripin hole

Daily Summary
Activity Date : 12/1/2006 Days From Spud : 10 Current Depth : 1321 Ft 24 Hr. Footage Made : 0 Ft
Rig Company : DHS Rig Name: DHS#3

Formation : Weather:
Operations

Start Hrs Code Remarks Start Depth End Depth Run
6:00 2.00 05 Continue pumping hi Icm pills to regain circulation 1321 1321 3
8:00 0.50 06 Pooh two stands 1321 1321 3
8:30 1.00 05 Continue pumping hi Icm pills to regain circulation 1321 1321 3
9:30 4.50 06 Pooh, hole filled up. Well flowing a little while laying down motor.set back all collars. 1321 1321 3

14:00 0.50 07 Service Rig 1321 1321 NIH
14:30 2.50 06 Trip in hole with open end drill pipe for setting cement plug 1321 1321 NIH
17:00 7.00 05 Circulatewith returns. Stillloosing big amounts of fluid While WO Cementers 1321 1321 NIH

0:00 1.00 18 Rig up schlumberger and cement plug in hole 1321 1321 NIH
1:00 0.50 06 Tooh with drill pipe towoc 1321 1321 NIH
1:30 4.00 13 Woc 1321 1321 NIH
5:30 0.50 05 Fill up casing and watch for loss, no loss no gain well static 1321 1321 NIH

Total: 24.00
Mud Properties

Depth Time Wt In Wt Out Vis PV YP Gels FL HTFL FC HTFC Solid Water Oil Sand
1321 16:00 8.30 8.30 27 16 2 1/1/0 0.0 0.0 1 0.00 0.0% 100.0% 0.0% 0.0%

MBT pH Pm Pf Mf CI Ca ES Pom Lime Total Sal. CaCl2 EDTA O/W Ratio Mud Loss
0.0 9.00 0.50 0.50 3.00 700 0 0 0.00 0.00 0 0 0.00 0

Water Loss LCM ECD FL Temp Remarks
O 0.0 0.0 80 ter finishing test bop and trip in hole
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Well Name:Greentown State 36-11 OS {Offset)

Field Name: Wildcat S/T/R 36/218/16E County,State: Grand, UT
Operator: lelta Petroleum Corporatio Location Desc: District: Northem

Daily Summary
Activity Date : 12/2/2006 Days From Spud : 11 Current Depth : 1321 Ft 24 Hr. Footage Made : 0 Ft
Rig Company : DHS Rig Name: DHS #3

Formation : Weather:
Operations

Start Hrs Code Remarks tartDepth End Depth Run
6:00 7.00 06 Trip in hole with drill pipe, lay down 19 joints, Rih with drilling assy. 1321 1321 4

13:00 17.00 08 Repair rig, mud pump-winterize rig- mud pump 1 was never put back togather 1321 1321 4
Total: 24.00

Mud Properties
Depth Time Wt In Wt Out Vis PV YP Gels FL HTFL FC HTFC Solid Water Oil Sand
1321 13:00 8.30 8.30 27 1 1 0/0/0 30.0 0.0 1 0.00 0.0% 100.0% 0.0% 0.0%

MBT pH Pm Pf Mf CI Ca ES Pom Lime Total Sal. CaCl2 EDTA O/W Ratio Mud Loss
0.0 8.50 0.30 0.50 1.00 800 1320 0 0.00 0.00 0 0 0.00 0

Water Loss LCM ECD FL Tem Remarks
O 0.0 0.0 80

Daily Summary
Activity Date : 12/3/2006 Days From Spud : 12 Current Depth : 1587 Ft 24 Hr. Footage Made : 266 Ft
Rig Company : DHS Rig Name: DHS #3

Formation : Weather:
Operations

Start Hrs Code Remarks Start Depth End Depth Run
6:00 0.50 07 Service rig 1321 1321 4
6:30 4.00 08 Kelly froze up. Unfreeze kelly 1321 1321 4

10:30 9.50 02 Drilling from 1321, to 1568' with returns. Still loosing fluid at a steady pace ( have 40% flo out 1321 1568 4
of a totalof 55% flo pumpingat a rate of 409 gals. A min )

20:00 0.50 10 Survey, survey depth is 1534'. Had mis run on survey, will rerun next conn. 1568 1568 4
20:30 0.50 02 Drillingfrom 1568' to 1587' 1568 1587 4
21:00 7.00 05 Rebuilding mud volume and unplug yellow dog pump. Stopped up. After unplugging yellow 1587 1587 4

dog pump,kelly froze up. Try and pump,motor or bit now plugged.
4:00 0.50 10 Drop survey 1587 1587 4
4:30 1.50 06 Tooh 1587 1587 4

Total: 24.00
Mud Properties

Depth Time Wt In Wt Out Vis PV YP Gels FL HTFL FC HTFC Solid Water Oil Sand
1431 13:00 8.60 8.30 31 5 1 1/1/0 30.0 0.0 0 0.00 0.0% 98.2% 0.0% 0.0%

MBT pH Pm Pf Mf CI Ca ES Pom Lime Total Sal. CaCl2 EDTA O/W Ratio Mud Loss
0.0 8.50 0.30 0.50 1.00 800 1320 0 0.00 0.00 0 0 0.00 0

Water Loss LCM ECD FL Temp Remarks
O 0.0 0.0 80
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Well Name:Greentown State 36-11 OS (Offãet)

Field Name: Wildcat S/T/R 36/218/16E County,State: Grand, UT
Operator:)elta Petroleum Corporatio Location Desc:| District:| Northern

Daily Summary
Activity Date : 12/4/2006 Days From Spud : 13 Current Depth : 1810 Ft 24 Hr. Footage Made : 223 Ft
Rig Company : DHS Rig Name: DHS #3

Formation : Weather:
Operations

Start Hrs Code Remarks Start Depth End Depth Run
6:00 2.50 06 Tooh. 3" piece of pipe wrench handel found on top of motor, also survey tool hung in collar 1587 1587 4

above motor
8:30 0.50 07 Service rig 1587 1587 4
9:00 3.00 22 Unplugging twodrill collars and tryingto retrive survey tool, lay down collar, motor plug as well 1587 1587 4

with Icm, lay down same. Pick upnew motor
12:00 3.00 06 Tih 1587 1587 5
15:00 1.00 10 Rig up and rehead survey tooland run survey. Clock was not set right, ran out of timeand set 1587 1587 5

at 1450. Survey 1 degree
16:00 1.00 05 Well flowing, circulate out. 1587 1587 5
17:00 6.00 02 Drilling ahead 1587 1694 5
23:00 1.00 10 Survey Depth 1622'. Shows 1 degree but other mark was 7, willrerun 200'. 1694 1694 5

0:00 6.00 02 Drilling ahead 1694 1810 5
Total: 24.00

Mud Properties
Depth Time Wt in Wt Out Vis PV YP Gels FL HTFL FC HTFC Solid Water Oil Sand
1644 13:00 8.60 8.60 26 1 1 0/0/0 0.0 0.0 0 0.00 0.0% 98.2% 0.0% 0.0%

MBT pH Pm Pf Mf CI Ca ES Pom Lime Total Sal. CaCl2 EDTA OlW Ratio MudLoss
0.0 8.50 0.20 0.00 0.00 1000 1650 0 0.00 0.00 0 0 0.00 0

Water Loss LCM ECD FL Temp Remarks
O 0.0 0.0 80

Daily Summary
Activity Date : 12/5/2006 Days From Spud : 14 Current Depth : 2008 Ft 24 Hr. Footage Made : 198 Ft
Rig Company : DHS Rig Name: DHS #3

Formation : Weather:
Operations

Start Hrs Code Remarks Start Depth End Depth Run
6:00 1.00 02 Drilling 1810 1820 5
7:00 0.50 10 Survey depth 1755 1.25 degree 1820 1820 5
7:30 8.00 02 Drilling ahead, have returns but loss's running about 800bbis + in the past 12 hrs. 1820 2008 5

15:30 14.50 08 drive chain and sprocket damaged, will get parts and replace. Loosing 12 bbis hr while 2008 2008 5
pumping slowly 33 stks 233 gals. A min., will continue to mix gel to get mud in shape.

Total: 24.00
Mechanic fixed chain and said sprocket willfinish hole

Mud Properties
Depth Time Wt In Wt Out Vis PV YP Gels FL HTFL FC HTFC Solid Water Oil Sand
2008 17:00 8.50 8.50 29 1 1 1/1/0 30.0 0.0 0 0.00! 1.1% 98.9% 0.0% 0.0%

MBT pH Pm Pf Mf CI Ca ES Pom Lime Total Sal. CaCl2 EDTA O/W Ratio Mud Loss
0.0 8.50 0.20 0.30 0.90 800 1320 0 0.00 0.00 0 0 0.00 0

Water Loss LCM ECD FL Temp Remarks
O 0.0 0.0 65
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Well Name:Greentown State 36-11 OS (Offset)

Field Name: Wildcat S/T/R 36/218/16E County,State: Grand, UT
Operator: Jelta Petroleum Corporatio Location Desc: District: Northem

Daily Summary
Activity Date : 12/6/2006 Days From Spud : 15 Current Depth : 2430 Ft 24 Hr. Footage Made : 422 Ft
Rig Company : DHS Rig Name: DHS #3

Formation : Moenkopi Weather:
Operations

Start Hrs Code Remarks Start Depth End Depth Run
6:00 1.00 02 Drillactual 2008 2028 5
7:00 2.00 10 Surveys first run was mis run. 2ond run 1.25 degree no brakes on wire line machine. Took 2028 2028 5

awhile to run survey in hole each time.
9:00 3.50 02 Drillactual 2028 2164 5

12:30 0.50 07 Service rig 2164 2164 5
13:00 17.00 02 Drillactual 2164 2430 5
Total: 24.00

Mud Properties
Depth Time Wt In Wt Out Vis PV YP Gels FL HTFL FC HTFC Solid Water Oil Sand
2430 6:00 8.40 8.40 30 2 1 1/1/0 30.0 0.0 0 0.00 0.0% 99.0% 0.0% 0.0%

MBT pH Pm Pf Mf CI Ca ES Pom Lime Total Sal. CaCl2 EDTA O/W Ratio Mud Loss
0.0 8.50 0.20 0.30 0.90 800 1320 0 0.00 0.00 0 0 0.00 0

Water Loss LCM ECD FL Tem Remarks
O 0.0 0.0 85

Daily Summary
Activity Date : 12/7/2006 Days From Spud : 16 Current Depth : 2625 Ft 24 Hr. Footage Made : 195 Ft
Rig Company : DHS Rig Name: DHS #3

Formation : Weather:
Operations

Start Hrs Code Remarks Start Depth End Depth Run
6:00 10.00 02 Drilling Ahead 2430 2615 5

16:00 0.50 10 Survey depth @2530' with 2.50 degree 2615 2615 5
16:30 1.00 05 Dumping sand trapand shale pit to rid of solids, building tanksfull 2615 2615 5
17:30 1.00 02 Drilling ahead 2615 2625 5
18:30 2.50 03 Working pipe high and reaming slowly back to bottom several times 2625 2625 5
21:00 5.00 06 Tooh for bit change, pull slowly to prevent swabbing in water flo 2625 2625 5

2:00 2.00 22 Change out bits. 2625 2625 6
4:00 2.00 06 Tih slowly to prevent from knocking out hole.hole staying full with no loss's 2625 2625 6

Total: 24.00
Mud Properties

Depth Time Wt In Wt Out Vis PV YP Gels FL HTFL FC HTFC Solid Water Oil Sand
2430 6:00 8.40 8.40 30 2 1 1/1/0 30.0 0.0 0 0.00 0.0% 99.0% 0.0% 0.0%

MBT pH Pm Pf Mf CI Ca ES Pom Lime Total Sal. CaCl2 EDTA OlW Ratio Mud Loss
0.0 8.50 0.20 0.30 0.90 800 1320 0 0.00 0.00 0 0 0.00 0

Water Loss LCM ECD FL Temp Remarks
O 0.0 0.0 85

Depth Time Wt In Wt Out Vis PV YP Gels FL HTFL FC HTFC Solid Water Oil Sand
2625 0:00 8.50 8.50 46 12 5 3/7/0 11.8 0.0 1 0.00 0.0% 99.0% 0.0% 0.1%

MBT pH Pm Pf Mf CI Ca ES Pom Lime Total Sal. CaCl2 EDTA O/W Ratio Mud Loss
2.0 9.00 0.20 0.15 0.30 248 80 0 0.00 0.00 0 0 0.00 0

Water Loss LCM ECD FL Temp emarks
O 0.0 0.0 60
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Well Name:Greentown State 36-11 OS {Offset)

Field Name: Wildcat S/T/R 36/218/16E County,State: Grand, UT
Operator:)elta Petroleum Corporatio Location Desc: District: Northern

Daily Summary
Activity Date : 12/8/2006 Days From Spud : 17 Current Depth : 2806 Ft 24 Hr. Footage Made : 181 Ft
Rig Company : DHS Rig Name: DHS #3

Formation : Weather:
Operations

Start Hrs Code Remarks Start Depth End Depth Run
6:00 1.50 06 Finish tih slowly to prevent fluid loss. 2625 2625 6
7:30 1.00 08 Repair rig, repairing mud hopper 2625 2625 6
8:30 2.50 03 Wash and ream 90' to bottom but reaming each jointdown few times. 2625 2625 6

11:00 2.50 02 Drillactual while loosing 40bbis hr. While running 10per cent Icm return at flow line 2625 2662 6
13:30 0.50 05 Building Icm sweep and volume in mud tanks 2662 2662 6
14:00 8.50 02 Drillingwith no loss. 46 vis 8.6 wt 16% Icm 2662 2764 6
22:30 0.50 05 Circulatesweep for survey 2764 2764 6
23:00 1.00 10 Survey depth 2690 w/ 2 degree 2764 2764 6

0:00 4.00 02 Drilling Vis 46 wt. 8.5 16% Icm 2764 2806 6
4:00 2.00 08 Repair rig. Drive chain broke in compound. 2806 2806 6

Total:24.00

Mud Properties
Depth Time Wt In Wt Out Vis PV YP Gels FL HTFL FC HTFC Solid Water Oil Sand
2723 21:00 8.50 8.50 37 7 8 2/5/0 9.2 0.0 1 0.00 1.0% 99.0% 0.0% 0.0%

MBT pH Pm Pf Mf CI Ca ES Pom Lime Total Sal. CaCl2 EDTA O/W Ratio Mud Loss
2.0 10.00 0.40 0.40 1.00 300 80 0 0.00 0.00 0 0 0.00 0

Water Loss LCM ECD L Tem Remarks
O 0.0 0.0 62

Daily Summary
Activity Date : 12/9/2006 Days From Spud : 18 Current Depth : 2946 Ft 24 Hr. Footage Made : 140 Ft
Rig Company : DHS Rig Name: DHS#3

Formation : Weather:
Operations

Start Hrs Code Remarks Start Depth End Depth Run
6:00 2.00 08 Repairingrig. Finish putting drive chain back in compound 2806 2806 6
8:00 5.00 02 Drilling ahead. Vis41 wt 8.5 11% Icm return. Lost 100bbis in the last 2 hrs even with Icm 2806 2946 6returns

13:00 6.00 05 Dumping all pits, rebuilding mud and mixing gilsanite pill to stop loss. 2946 2946 6
19:00 1.50 08 Tooh for rig repair. While tooh spear hub fell off. Only 2 bolts holding inplace 2946 2946 6
20:30 9.50 08 Draworks and compound oil full with water. Repair and seal spear hub. Wash out draworks 2946 2946 6

Total: 24.00
and compound with diesel. Repalce with fresh oil.

Mud Properties
Depth Time Wt In Wt Out Vis PV YP Gels FL HTFL FC HTFC Solid Water Oil Sand
2946 0:00 8.50 8.50 43 10 6 4/9/0 10.2 0.0 1 0.00 1.0% 99.0% 0.0% 0.0%

MBT pH Pm Pf Mf CI Ca ES Pom Lime Total Sal. CaCl2 EDTA O/W Ratio Mud Loss
2.0 10.00 0.40 0.40 1.00 300 80 0 0.00 0.00 0 0 0.00 0

Water Loss LCM ECD FL Temp emarks
O 0.0 0.0 62
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Well Name:Greentown State 36-11 OS (Offset)

Field Name: Wildcat S/T/R 36/218/16E County,State: Grand, UT
Operator: elta Petroleum Corporatio Location Desc: District: Northem

Daily Summary
Activity Date : 12/10/2006 Days From Spud : 19 Current Depth : 3117 Ft 24 Hr. Footage Made : 200 Ft
Rig Company : DHS Rig Name: DHS #3

Formation : Weather:
Operations

Start Hrs Code Remarks Start Depth End Depth Run
6:00 7.00 08 Repair rig. Complete fixing spear hub and changing oil in drawworksand compound, replaced 2917 2917 | 6

both centrifical pumps in hopper house, finish building mud in mud tanksand working on
flywheel on pump#2

13:00 1.00 08 Tih 2917 2917 6
14:00 0.50 08 Wash and ream 90' to bottom. Depth has changed due to drillers not adding right on 2917 2917 6

tally.Bottom is 2917'.
14:30 10.00 02 Drilling ahead with low fluid loss. Vis 40-wt 8.5-Icm 10%. 2917 3076 6

0:30 1.00 08 Rig repair. Wireline machine would not run. 3076 3076 6
1:30 1.75 02 Drilling ahead. At 3100' started to shake out Icm with 80bbis loss in 1 hr 3076 3117 6
3:30 2.50 05 Ciculate and build gilsinite pill. Building volume as well. Fluid loss still high with about 80bbis 3117 3117 6

hr.
Total: 23.75

Mud Properties
Depth Time Wt In Wt Out Vis PV YP Gels FL HTFL FC HTFC Solid Water Oil Sand
3048 4:00 8.60 8.60 39 8 6 4/10/0 8.8 0.0 1 0.00| 1.5% 98.5% 0.0% 0.0%

MBT pH Pm Pf Mf Cl Ca ES Pom Lime Total Sal. CaCl2 EDTA O/W Ratio Mud Loss
2.0 9.60 0.46 0.20 0.87 350 100 0 0.00 0.10 0 0 0.00 0

Water Loss LCM ECD FL Temp emarks
O 0.0 0.0 65 haking out Icm at 3100' with hilgh loss of fluid.

Daily Summary
Activity Date : 12/11/2006 Days From Spud : 20 Current Depth : 3225 Ft 24 Hr. Footage Made : 108 Ft
Rig Company : DHS Rig Name: DHS #3

Formation : Weather: light snow
Operations

Start Hrs Code Remarks Start Depth End Depth Run
6:00 1.50 02 Drilling ahead, pumping gilsinte pill to stop high fluid loss. Pill appears tobe holding. Loss's 3117 3135 6

have slowed to about 10-20hr.
7:30 1.00 10 Survey depth at 3083'. Survey was 2.9 degree. Hole stay full while running survey. 3135 3135 6
8:30 2.00 02 Drilling ahead with some fluid loss, then loss circulation completely.No retums 3135 3170 6

10:30 2.50 05 Building high Icm pill before we pumped all our mud away. Circulate pill and continue pumping 3170 3170 6
tryingto regain circulation.No retums

13:00 8.00 02 Drillahead. Rop dropped to 6' hr with bouncing. 3170 3225 6
21:00 0.50 10 Dropped survey, survey depth will be 3194' 3225 3225 6
21:30 8.50 22 Crew walked off.No morning tourcirculate and working pipe. While circulating, had 0 fluid 3225 3225 6

loss. Vis 46 wt .8.5 Icm 10 %
Total: 24.00

Mud Properties
Depth Time Wt In Wt Out Vis PV YP Gels FL HTFL FC HTFC Solid Water Oil Sand
3269 7:00 8.50 8.50 39 10 7 6/10/0 8.4 0.0 1 0.00 1.0% 99.0% 0.0% 0.0%

MBT pH Pm Pf Mf CI Ca ES Pom Lime Total Sal. CaCl2 EDTA O/W Ratio Mud Loss
5.1 10.60 0.68 0.36 1.10 380 100 0 0.00 0.10 0 0 0.00 0

Water Loss LCM ECD L Tem Remarks
O 0.0 0.0 64 After circulatingIcm back in well, have 0 fluid loss
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Well Name:Greentown State 36-11 OS {Offset)
Field Name: Wildcat S/T/ 36/215/16E County,State: Grand, UT

Operator:)elta Petroleum Corporatio Location Desc District: Northern
Daily Summary

Activity Date : 12/12/2006 Days From Spud : 21 Current Depth : 3317 Ft 24 Hr. Footage Made : 62 Ft
Rig Company : DHS Rig Name: DHS #3

Formation : Weather:
Operations

Start Hrs Code Remarks startDepth End Depth Run
6:00 2.00 22 Day crew here but cleaning up mess inside mud house, moming tourdumped pallet of bar in 3255 3255 | 6the door way of hopper house. Pump slug
8:00 2.00 06 Tooh for bit change. Bit 100% wore out 3255 3255 6

10:00 2.00 07 Service rig, clean floor, change out bit and test mud motor 3255 3255 7
12:00 4.50 06 Tih 3255 3255 7
16:30 1.50 03 Wash and ream 90 to bottom as a precautionary. 3255 3255 7
18:00 12.00 02 Drillingahead, penetration rate is very slow from 4.5' hr to 12' hr. vis 3255 3317 7
Total: 24.00

Mud Properties
Depth Time Wt In Wt Out Vis PV YP Gels FL HTFL FC HTFC Solid Water Oil Sand
3317 7:00 8.80 8.80 48 11 7 4/11/0 9.2 0.0 1 0.00 1.8% 98.2% 0.0% 0.0%

MBT pH Pm Pf Mf CI Ca ES Pom Lime Total Sal. CaCl2 EDTA O/W Ratio Mud Loss
7.5 8.80 0.22 0.05 0.45 900 100 0 0.00 0.10 0 0 0.00 0

Water Loss LCM ECD FL Temp Remarks
O 0.0 0.0 70 After circulating icm back in welll, have 0 fluid loss

Depth Time Wt In Wt Out Vis PV YP Gels FL HTFL FC HTFC Solid Water Oil Sand
3317 7:00 8.80 8.80 48 11 7 4/11/0 9.2 0.0 1 0.00 1.8% 98.2% 0.0% 0.2%

MBT pH Pm Pf Mf CI Ca ES Pom Lime Total Sal. CaCl2 EDTA O/W Ratio Mud Loss
7.5 8.80 0.22 0.05 0.45 900 200 0 0.00 0.00 0 0 0.00 0

Water Loss LCM ECD FL Temp Remarks
0 0.2 0.0 70

Daily Summary
Activity Date : 12/13/2006 Days From Spud : 22 Current Depth : 3386 Ft 24 Hr. Footage Made : 69 Ft
Rig Company : DHS Rig Name: DHS #3

Formation : Weather:
Operations

Start Hrs Code Remarks Start Depth End Depth Run
6:00 1.50 02 Drilling ahead. Only making 4 to 9' hr. 3317 3323 7
7:30 0.50 05 Long stroking pipe tryingto clean off bit. Pump slug 3323 3323 7
8:00 2.50 06 Tooh for bit change. Bit thatwas trippedout had flat teethworn half down 3323 3323 7

10:30 2.50 22 Clean off floor, pick up one more drill collar ( one that we layed down with survey tool stuck 3323 3323 7
inside). Clean and test motor

13:00 5.00 06 Make up bit and tih.Bit is Smith 617X iadc typemf45h 3323 3323 8
18:00 1.50 02 DrillActual 3323 3330 8
19:30 1.00 10 Survey 2.6 degree depth 3247' 3330 3330 8
20:30 4.50 02 Drillingahead. Rop from 7' hr to 15; hr 38 vis 8.8 wt 13 % Icm 3330 3359 8

1:00 0.50 07 Rig service on connection 3359 3359 8
1:30 4.50 02 Drilling ahead 41 vis 8.6 wt 14 % Icm Rop 11' hr to 5' hr. 3359 3386 8

Total: 24.00

Mud Properties
Depth Time Wt In Wt Out Vis PV YP Gels FL HTFL FC HTFC Solid Water Oil Sand
3370 7:00 8.70 8.70 44 13 9 5/10/0 8.0 0.0 2 0.00 2.2% 97.8% 0.0% 0.2%

MBT pH Pm Pf Mf CI Ca ES Pom Lime Total Sal. CaCl2 EDTA O/W Ratio Mud Loss
10.0 13.00 0.60 0.30 1.10 950 160 0 0.00 0.10 0 0 0.00 0

Water Loss LCM ECD FL Temp Remarks
O 0.1 0.0 72 Last tih took on 20-25 bbls water and oilw/ 2000 chlorides and 560

ca++
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Well Name:Greentown State 36-11 OS (Offset)

Field Name: Wildcat SIT/R 36/218/16E County,State: Grand, UT
Operator: elta Petroleum Corporatio Location Desc: District Northern

Daily Summary
Activity Date : 12/14/2006 Days From Spud : 23 Current Depth : 3480 Ft 24 Hr. Footage Made : 94 Ft
Rig Company : DHS RigName: DHS#3

Formation : Weather:
Operations

Start Hrs Code Remarks Start Depth End Depth Run
6:00 13.00 02 Drilling ahead w/ some fluid loss 48vis 8.5 wt 10% Icm 3386 3470 8

19:00 0.50 07 Service rig 3470 3470 8
19:30 1.50 22 Passon recalibrating all instruments, hook load, rotary rpm,pump displacements, ect. 3470 3470 8
21:00 1.50 02 Drilling ahead 3470 3480 8
22:30 1.00 10 Survey survey depth 3402 wirh 2.6 degree 3480 3480 8
23:30 6.50 02 Drilling ahead still running small fluid loss 45 vis 8.5 wt 10% Icm 3480 3480 8
Total: 24.00

Mud Properties
Depth Time Wt In Wt Out Vis PV YP Gels FL HTFL FC HTFC Solid Water Oil Sand
3520 7:00 8.50 8.50 46 10 8 4/11/0 8.2 0.0 2 0.00 1.4% 98.6% 0.0% 0.1%

MBT pH Pm Pf Mf CI Ca ES Pom Lime Total Sal. CaCl2 EDTA O/W Ratio Mud Loss
8.0 9.90 0.45 0.18 1.00 800 160 0 0.00 0.10 0 0 0.00 0

Water Loss LCM ECD FL Temp Remarks
O 0.1 0.0 60 Last tih took on 20-25 bbls water and oil w/ 2000 chlorides and 560

ca++

Daily Summary
Activity Date : 12/15/2006 Days From Spud : 24 Current Depth : 3550 Ft 24 Hr. Footage Made : 70 Ft
Rig Company : DHS Rig Name: DHS#3

Formation : Weather:
I

Operations
Start Hrs Code Remarks Start Depth End Depth Run

6:00 3.00 02 Drilling ahead with low fliud loss. Wt 8.5 vis 46 Icm 12% 3480 3535 8
9:00 1.50 05 Drop survey and mix and pump pill 3535 3535 8

10:30 5.50 06 Tooh. Survey was missed. No recording. On tooh had injury to lead tong man Chris Baker. 3535 3535 8
longs hit hand knocking him to floor. Brusing both hips.forearm & stomach. Ask if he needed
medical attiontion,said yes, after few minutes toolpusher steve robbins said he was taking
him back to rig camp. After asking again if he needed medical treatment , pusher and hand
lead tong man did not respond.

16:00 2.50 08 Redrill holes and replaced guard over lead tongcat head 3535 3535 8
18:30 1.50 06 Make up new bit and tihwith drill collars 3535 3535 9
20:00 2.00 09 Slip and cut70' - 14 wraps drlg line 3535 3535 9
22:00 2.50 06 Continue tih 3535 3535 9

0:30 0.50 03 Ream 30' to bottom. 3535 3535 9
1:00 5.00 02 Drillingwith min loss's. vis 45 wt 8.9 Icm 10% 3535 3550 9

Total: 24.00

Mud Properties
Depth Time Wt In Wt Out Vis PV YP Gels FL HTFL FC HTFC Solid Water Oil Sand
3535 6:00 8.60 8.60 40 9 8 8/8/0 7.8 0.0 2 0.00 1.5% 98.5% 0.0% 0.1%

MBT pH Pm Pf Mf CI Ca ES Pom Lime Total Sal. CaCl2 EDTA O/W Ratio Mud Loss
8.0 10.20 0.58 0.22 1.20 800 120 0 0.00 0.10 0 0 0.00 0

Water Loss LCM ECD FL Temp Remarks
O 0.1 0.0 60
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Well Name:Greentown State 36-11 OS (Offset)
Field Name: Wildcat S/T/R 36/218/16E County,State: Grand, UT

Operator: elta Petroleum Corporatio Location Desc:| | District: Northem
Daily Summary

Activity Date : 12/16/2006 Days From Spud : 25 Current Depth : 3686 Ft 24 Hr. Footage Made : 136 Ft
Rig Company : DHS Rig Name: DHS #3

Formation : White Rim ss. Weather:
Operations

Start Hrs Code Remarks Start Depth End Depth Run
6:00 4.00 02 Drilling ahead with little mud loss's. 45 vis 8.6 wt 3550 3590 9

10:00 2.50 08 Repair rig. Repair air line and change roto seal on rotary clutch 3590 3590 9
12:30 9.50 02 Drilling ahead. T.D. reached 3686' 3590 3686 9
22:00 1.00 05 Circulate and conditioning mud. 44 vis 8.7 wt 3686 3686 9
23:00 0.50 06 Pooh 2 stands for short trip. No drag & tih 2 stands with no drag. 3686 3686 9
23:30 1.00 05 Circulate and condition mud for logs. Drop survey 3686 3686 9

0:30 3.00 06 Tooh for logs. Lay down mud motor and stabilizer's. 3686 3686 9
3:30 2.50 01 Rigging up for wire line logs 3686 3686 9

Total: 24.00
Mud Properties

Depth Time Wt In Wt Out Vis PV YP Gels FL HTFL FC HTFC Solid Water Oil Sand
3686 22:00 8.80 8.80 45 17 14 7/14/0 7.0 0.0 2 0.00 2.7% 97.3% 0.0% 0.2%

MBT pH Pm Pf Mf CI Ca ES Pom Lime Total Sal. CaCl2 EDTA OlW Ratio MudLoss
13.5 10.00 0.55 0.22 1.20 500 100 0 0.00 0.10 0 0 0.00 0

Water Loss LCM ECD L Tem Remarks
O 0.1 0.0 65

Daily Summary
Activity Date : 12/17/2006 Days From Spud : 5 Current Depth : 3686 Ft 24 Hr. Footage Made : 0 Ft
Rig Company : DHS . Rig Name: DHS #3

Formation : Weather:
Operations

Start Hrs Code Remarks Start Depth End Depth Run
6:00 3.50 11 Run open hole logs. Gamma Ray / SP - Array Induction,Density Porosity, & Borehole Profile. 3686 3686 | 9

blm TD was 3686-WL TD was 3674'. Hole stayed full with no problems encountered running
logs

9:30 0.50 01 Rig down Schlumberger 3686 3686 9
10:00 6.00 06 Tih to circulate and condition mud for casing 3686 3686 10
16:00 2.00 05 Circulate and conditioning mud for casing. 3686 3686 10
18:00 6.00 06 Tooh laying down drill pipe and drill collars 3686 3686 10
0:00 3.00 01 Take out wear bushing and rig up casers 3686 3686 10
3:00 3.00 12 Running 5 1/2" 17# production casing 3686 3686 10

Total: 24.00
Mud Properties

Depth Time Wt in Wt Out Vis PV YP Gels FL HTFL FC HTFC Solid Water Oil Sand
3686 13:00 8.80 8.80 42 17 11 5/12/0 7.4 0.0 2 0.00 2.6% 97.4% 0.0% 0.2%

MBT pH Pm Pf Mf CI Ca ES Pom Lime Total Sal. CaCl2 EDTA O/W Ratio MudLoss
13.0 9.60 0.44 0.20 1.00 600 80 0 0.00 0.10 0 0 0.00 0

Water Loss LCM ECD FL Temp Remarks
O 0.1 0.0 68
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Well Name:Greentown State 36-11 OS (Offset)
Field Name: Wildcat S/T/R 36/218/16E County,State: Grand, UT

Operator: Jelta Petroleum Corporatio Location Desc: District: Northern
Daily Summary

Activity Date : 12/18/2006 Days From Spud : 6 Current Depth : 3686 Ft 24 Hr. Footage Made : -188 Ft
Rig Company : DHS Rig Name: DHS#3

Formation : Weather:
Operations

Start Hrs Code Remarks Start Depth End Depth Run
6:00 1.50 12 Finish rihwith 87 joint 5.5 17#casing. Tagged bottom at 3674' 3874 3686 NIH
7:30 3.00 22 keep casing moving while crew pump cellar to close casing valve thatwas opened by moming 3686 3686 NIH

tour, also rehook up flow line
10:30 2.00 12 Cementing. Lead (350 sks 12.5 wt. 2.15 yeild w/ 94.24 bbis water) Premium lite high strength 3686 3686 NIH

+ 25Ibs cf + 3% cd-32 + 3|bs kol seal + .5%fl-52 +
.5% sms / Tail was planned to pump 141

sks but due to bulk tank air pressure onlypumped 85 sks tail (Typelli + .25Ibs cf +
.2%

cd-32
+.3%fl-52 +

.2% sms. Calculated thattailtop is 2889'. Displacement 67 bbis with full returns
thenpumpedremainder of displacement 17.5 bbis with no retums.

12:30 8.00 13 .Wait on cement. After bumping plug, it would not hold so woc with 400 psi on plug for 8 hrs. 3686 3686 NIH
20:30 0.50 22 Set slips with 10,000 lb over pull. 90,000#. Cut casing and topped off 3686 3686 NIH
21:00 9.00 23 Released rig at 21:00 hrs 12/17/06 3686 3686 NIH
Total: 24.00

Mud Properties
Depth Time Wt In Wt Out Vis PV YP Gels FL HTFL FC HTFC Solid Water Oil Sand
3686 13:00 8.80 8.80 42 17 11 5/12/0 7.4 0.0 2 0.00 2.6% 97.4% 0.0% 0.2%

MBT pH Pm Pf Mf CI Ca ES Pom Lime Total Sal. CaCl2 EDTA O/W Ratio Mud Loss
13.0 9.60 0.44 0.20 1.00 600 80 0 0.00 0.10 0 0 0.00 0

Water Loss LCM ECD FL Temp Remarks
O 0.1 0.0 68

Fortration
Formation Name Current Well Top Subsea Datum Ref Well Top Elec Top Comments

Wingate 0 0 1671 0
White Rim ss. O O 3174 0

Sinbad Is O O 2957 0
Shinarump 0 0 2316 0

Navajo O O 1198 0
Morrison 0 0 0 0
Moenkopi 0 0 2362 0
Kayenta 0 0 1634 0
Entrada O 0 481 0
Chinle 0 0 2134 0
Carmel 0 0 1033 0

Casin
Dateln Setting Depth Jts Run Type Size Weight Grade MINID HoleDiam TD

11/16/2006 60 3 1. Conductor 16 55 F-25* 20 60
Stage: 1, Lead, 0, 12, 6 SK Redi-Mix, Redi-mix, 4.5, O

11/26/2006 1227 28 3. Surface 8.625 24 J-55 11 1227
Stage: 0, Wash, 20, 0, water
water, , 0, O
Stage: 0, Lead, 0, 245, 2% bwoc cc+0.25 lb/sack cello flake+6% bwoc bentonite+122.3% fresh water, Lightweight, 1.98, 12.5
Stage: 0, Tail, 0, 111, 2% beoc CaCI ,0.25 bwoc celloflake,44% freshwater, Class G, 1.4, 14.5
Stage: 0, Displacement, 77, 0, water 77
water 75.4 bbis, , 0, 0

12/16/2006 3674.66 89 5. Production 5.5 17 J-55 0 7.875 3674
Stage: 1, Lead, 0, 350, Premium lite high strength+25Ibscf+3%cd-32+31bskol seal I+5%fi-52+5%sm, Lightweight, 2.15, 12.5
Stage: 1, Tail, 0, 85, TypellI+.25Ibscf+.2%cd-32+.3%fl-52+2%sms
Typelll+.251bscf+2%cd-32+.3%fl-52+.2%sms,

, 1.4, 14.5
Stage: 1, Displacement, 84.4, 0, 8.34 IIbfreash water, , 0, O
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e oCONFllENTIA'Delta Petroleum Corporation L
370 17th Street, Suite 43oo WellWork AFE Chronological
3e0n3

2
3C-18303202 Regulatory Report

Well Name : Greentown State 36-11 OS (Offset)
Prospect: AFE #: 2920

Sec/Twp/Rge: 36 / 21S / 16E Operator: a Petroleum Corpors
API #: 4301931505 Field: Wildcat Supervisor: Cory Knote

Work Type: Completion County , St.: Grand, UT Phone: 303-575-0000
roduction Current/Expected Oil:| 0 / 0 0 / 0 Water:| 0 / 0

well offsetting the #36-11 to test the White Rim Formation. AFE based on 15 drilling
Wellwork Details

Date : 12/22/2006 Activity: Clean location Rig Name: M&M#3 | Days :1
Daily Report Summary : Brought in cat, bobcat, backhoe, dumptruck and loader to make location usable to complete well. Set

tubing head. Set BOP on well head. Spotted rig and pipe racks. Finished cleaning up well-site. SDFN.
Daily Report Detail: Brought in cat, bobcat, backhoe, dumptruck and loader to make location usable to complete well. Set

tubing head. Set BOP on well head. Spotted rig and pipe racks. Finished cleaning up well-site. SDFN.
From 0:00 To 7:00 7 hrs Category/Rmks: SDFN :

From 7:00 To 18:00 11 hrs Category/Rmks: Other :
From 18:00 To 0:00 6 hrs Category/Rmks: SDFN :

Date: | 12/23/2006 Activity: Wireline i ÈI r : M&M#3 ÑÿÑ2
Daily Report Summary : Well shut in overnight. SICP 0 psi. MIRU Schlumberger to run CBL and perforate. PU tools and run to

bottom. TD 3616'. Correlate with OHL. Run CBL to 1500'. Top of cement 1820'. There is still good cement
on top, but it appears to be channeled at 1820'. BHT 96 degrees. Pull out of hole. Lay down tools. PU
CCL, Gamma Ray and temperature recorder. RIH. Correlate with gamma ray. Run new collar log to clean
up collars to help with perforating. POH. Lay down tools. PU 3 3/8 perf gun. RIH. Correlate with OHL. Run
correlation strip. Perforate 3444' to 3456'. Pull out of hole. Lay down tools.AIIshots fired. No pressure
increase noted. RDMO Schlumberger. Shut in well SICP 0 psi.

Well shut in until Tuesday.
Daily Report Detail: Well shut in overnight. SICP 0 psi. MIRU Schlumberger to run CBL and perforate. PU tools and run to

bottom. TD 3616'. Correlate with OHL. Run CBL to 1500'. Top of cement 1820'. There is still good cement
on top, but it appears to be channeled at 1820'. BHT 96 degrees. Pull out of hole. Lay down tools. PU
CCL, Gamma Ray and temperature recorder. RIH. Correlate with gamma ray. Run new collar Iog to clean
up collars to help with perforating. POH. Lay down tools. PU 3 3/8 perf gun. RIH. Correlate with OHL. Run
correlation strip. Perforate 3444' to 3456'. Pull out of hole. Lay down tools. All shots fired. No pressure
increase noted. RDMO Schlumberger. Shut in well SICP 0 psi.

Well shut in until Tuesday.
From 0:00 To 7:00 7 hrs Category/Rmks: SICP :

From 7:00 To 14:00 7 hrs Category/Rmks: Wireline :

From 14:00 To 0:00 10 hrs Category/Rmks: SICP :

Ôat 12/24/2006 : Activity: Cost adjustment Rig Name: M&M#3 Dáy 3
Daily Report Summary : Cost Adjustment.

Daily Report Detail:
Date : 12/25/2006 ) Activity: SI Rig Ñ¢río:M&M#3 10áys 4
Daily Report Summary : Well shut in.

Daily Report Detail: Well shut in.
Date : | 12/26/2006 [ Activity: MIRU Rig Name: M&M#3 Days :5
Daily Report Summary : Well shut in. SICP 0 psi. MIRUPure Energy flow back equipment. Fill frac tanks. Well shut in overnight.

Daily Report Detail: Well shut in. SICP 0 psi. MIRU Pure Energy flow back equipment. Fill frac tanks. Well shut in overnight.
From 0:00 To 8:00 8 hrs Category/Rmks: SDFWE :

From 8:00 To 18:00 10 hrs Category/Rmks: MIRU :

From 18:00 To 0:00 6 hrs Category/Rmks: SDFN :
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Well Name : Greentown State 36-11 OS (Offset)

Prospect: AFE #: 2920
Sec/Twp/Rge: 36 / 21S / 16E Operator: a Petroleum Corpore

API #: 4301931505 Field: Wildcat Supervisor: Cory Knote
Work Type: Completion County , St.: Grand, UT Phone: 303-575-0000

roductionCurrent/Lxpected | Oil: 0 / 0 Gas: 0 / 0 Water; O/ 0
Job Purpose : Drilla wildcat well offsetting the #36-11 to test the White Rim Formation. AFE based on 15 drilling

Date : 12/27/2006 Activity: |Prep to frac Rig Name: M&M#3 Days]6
Daily Report Summary : Well shut in. SICP 0 psi. MIRU M&Mwell service. Unload pipe. Tally pipe. TlH with bottom of packer at

3401'. Set packer. RU to swab. Swab down tubing in two runs recovering 20 bbis. Wait one hour. Swab
run recovered no fluid. SDFN. Fillwater tanks. Move in CO2 vessels. RU flowback equipment. Shut in well
0 psi.

Daily Report Detail: Well shut in. SICP 0 psi. MIRU M&Mwell service. Unload pipe. Tally pipe. TlH with bottom of packer at
3401'. Set packer. RU to swab. Swab down tubing in two runs recovering 20 bbis. Wait one hour. Swab
run recovered no fluid. SDFN. Fillwater tanks. Move in CO2 vessels. RU flowback equipment. Shut in well
0 >si.

From 0:00 To 7:00 7 hrs Category/Rmks: SDFN :

From 7:00 To 14:00 7 hrs Category/Rmks: MIRU :

From 14:00 To 16:00 2 hrs Category/Rmks: TlH :

From 16:00 To 18:00 2 hrs Category/Rmks: Swab :

From 18:00 To 0:00 6 hrs Category/Rmks: SDFN :

Date : 12/28/2006 Activity: Swab | Rig Name: M&M#3 | Days :7
Daily Report Summary : SITP 0 psi. SICP 0 psi. Blow down well. No blow whatsoever. Make a swab run. Didn't tag any fluid

and no fluid recovered. RU rig pump. Run lines to wellhead. Add 50 bb\s of KCL concentrate to rig tank
and last frac tank. MIRU hot oil truck. Heat frac tanks to 60 degrees. RDMO hot oil truck. MIRU
readymix truck. Fill mouse holes with ready mix. RDMO ready mix truck. Fill tubing with KCL water at 1.5
bpm. Pressure well to 1500 psi (Break). Rig pump went down. Fix rig pump. Pressure well back up to
500 psi. Establish injection rate of 1.5 bpm at 500 psi. Pump 35 bbis total fluid. Shut down. ISIP 0 psi.
Open well up to swab. Well flowing back. Well flowed back for about 3 minutes. Make 6 total swab
runs. See Drilling mud and a trace of oil on Swab run #3. Recover 26 bbis of water. Release packer.
TOOH with tubingand packer. Lay down packer. Stand back tubing in derrick. Remove tubing rams
from BOP and put in blind rams in BOP. SDFN. Shut in well for night. MIRUWeatherford frac crew.
MIRU Pure wireline crew. MIRU Stinger. Secure well SDFN.

Daily Report Detail: SITP 0 psi. SICP 0 psi. Blow down well. No blow whatsoever. Make a swab run. Didn't tag any fluid
and no fluid recovered. RU rig pump. Run lines to wellhead. Add 50 bbis of KCL concentrate to rig tank
and last frac tank. MIRU hot oil truck. Heat frac tanks to 60 degrees. RDMO hot oil truck. MIRU
readymix truck. Fill mouse holes with ready mix. RDMO ready mix truck. Fill tubing with KCL water at 1.5
bpm. Pressure well to 1500 psi (Break). Rig pump went down. Fix rig pump. Pressure well back up to
500 psi. Establish injection rate of 1.5 bpm at 500 psi. Pump 35 bbis totalfluid. Shut down. ISIP 0 psi.
Open well up to swab. Well flowing back. Well flowed back for about 3 minutes. Make 6 total swab
runs. See Drilling mud and a trace of oil on Swab run #3. Recover 26 bbis of water. Release packer.
TOOH with tubing and packer. Lay down packer. Stand back tubing in derrick. Remove tubing rams
from BOP and put in blind rams in BOP. SDFN. Shut in well for night. MIRU Weatherford frac crew.
MIRU Pure wireline crew. MIRU Stinger. Secure well SDFN.

From 0:00 To 7:00 7 hrs Category/Rmks: SDFN :

From 7:00 To 8:00 1 hrs Category/Rmks: Swab :

From 8:00 To 10:00 2 hrs Category/Rmks: RU :

From 10:00 To 10:30 3.5 hre Category/Rmks: Other :
From 10:30 To 11:00 3.5 hre Category/Rmks: Other : fix rig pump & pump into well.
From 11:00 To 16:00 5 hrs Category/Rmks: Swab :
From 16:00 To 17:00 1 hrs Category/Rmks: TOOH :
From 17:00 To 18:00 1 hrs Category/Rmks: Other : rams in bop
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Well Name : Greentown State 36-11 OS (Offset)

Prospect: AFE #: 2920
Sec/Twp/Rge: 36 / 21S / 16E Operator: a Petroleum Corpore

API #: 4301931505 Field: Wildcat Supervisor: Cory Knote
Work Type: Completion County , St.: Grand, UT Phone: 303-575-0000

roductionCurrent/Expected Oil: 0 / 0 e : 0 / 0 Water: 0 / 0
Job Purpose : Drilla wildcat well offsetting the #36-11 to test the White Rim Formation. AFE based on 15 drilling

Date : 12/29/2006 Activity: Stage Frac | Rig Name: M&M#3 Days :8
Daily Report Summary : SICP 0 psi. RU Weatherford frac equipment. SICP 29 psi. Get a break of 1000 at 6.4 bpm. Pump

prepad, pad, 1 ppg, 2 ppg, 3 ppg, 4 ppg, 5 ppg, 6 ppg, & flush stages. ISIP 425 psi. Frac Gradient 0.56
psilft. Average Pressure 1665 psi. Average Rate 35 bpm. RD Weatherford Frac Crew. SICP 425 psi.
RU Pure wireline. PU Perf guns & Baker CFP. TlH with guns and plug. Set plug at 3411'. Perforate
3362'-3374' (36 total holes). TOOHwith perf guns. SICP 150 psi. TOOH with guns. AIIshots fired. Lay
down guns. RU Weatherford frac equipment. SICP 118 psi. Get a break of 3196 at 7 bpm. Pump prepad,
pad, 1 ppg, 2 ppg, 3 ppg, 4 ppg, 5 ppg, 6 ppg, & flush stages. ISIP 495 psi. Frac Gradient 0.59 psilft.
Average Pressure 1916 psi. Average Rate 38 bpm. RD Weatherford Frac Crew. SICP 200 psi. RU Pure
wireline. PU Perf guns and Baker CFP. TIH withguns and plug. Set plug at 3350'. Attempt to shoot
guns. Have misfire. TOOH with live guns. Lay down guns. Guns Shot low order dentonation. PU
different set of guns and TIH with guns. Perforate 3320'-3332' (36 total holes). TOOH with perf guns.
SICP 200 psi. TOOH with guns. AIIshots fired. Lay down guns. RU Weatherford frac equipment. SICP
169 psi. Get a break of 1245 at 12.8 bpm. Pump prepad, pad, 1 ppg, 2 ppg, 3 ppg, 4 ppg, 5 ppg, 6 ppg,
&flush stages. ISIP 575 psi. Frac Gradient 0.61 psilft. Average Pressure 1916 psi. Average Rate 38
bpm. RD Weatherford Frac Crew. RD Stinger. Sting out of well to flowback. RU Pure flowback crew.
Open well up with 276 psi on it to open top tank. Pressure comes up quickly to over 500 psi. Divert flow
to separtor. Flow well throughout the night throughsepartor.

Total Frac Load = 1847
Total Oil Recovered = 0 bbls
Total Water Recovered = 0 bbis

Load to Recover = 1856 bbis
Daily Report Detail: SICP 0 psi. RU Weatherford frac equipment. SICP 29 psi. Get a break of 1000 at 6.4 bpm. Pump

prepad, pad, 1 ppg, 2 ppg, 3 ppg, 4 ppg, 5 ppg, 6 ppg, &flush stages. ISIP 425 psi. Frac Gradient 0.56
psilft. Average Pressure 1665 psi. Average Rate 35 bpm. RD Weatherford Frac Crew. SICP 425 psi.
RU Pure wireline. PU Perf guns &Baker CFP. TlH with guns and plug. Set plug at 3411'. Perforate
3362'-3374' (36 total holes). TOOH with perf guns. SICP 150 psi. TOOH with guns. AIIshots fired. Lay
down guns. RU Weatherford frac equipment. SICP 118 psi. Get a break of 3196 at 7 bpm. Pump prepad,
pad, 1 ppg, 2 ppg, 3 ppg, 4 ppg, 5 ppg, 6 ppg, & flush stages. ISIP495 psi. Frac Gradient 0.59 psilft.
Average Pressure 1916 psi. Average Rate 38 bpm. RD Weatherford Frac Crew. SICP 200 psi. RU Pure
wireline. PU Perf guns and Baker CFP. TIH with guns and plug. :Set plug at 3350'. Attempt to shoot
guns. Have misfire. TOOH with live guns. Lay down guns. Guns Shot low order dentonation. PU
different set of guns and TIH with guns. Perforate 3320'-3332' (36 total holes). TOOH with perf guns.
SICP 200 psi. TOOH with guns. AIIshots fired. Lay down guns. RUWeatherford frac equipment. SICP
169 psi. Get a break of 1245 at 12.8 bpm. Pump prepad, pad, 1 ppg, 2 ppg, 3 ppg, 4 ppg, 5 ppg, 6 ppg,
&flush stages. ISIP 575 psi. Frac Gradient 0.61 psilft. Average Pressure 1916 psi. Average Rate 38
bpm. RD Weatherford Frac Crew. RD Stinger. Sting out of well to flowback. RU Pure flowback crew.
Open well up with 276 psi on it to open top tank. Pressure comes up quickly to over 500 psi. Divert flow
to separtor. Flow well throughout the night through separtor.

Total Frac Load = 1847
Total Oil Recovered = 0 bbis
Total Water Recovered = 0 bbis

Load to Recover = 1856 bbls
From 0:00 To 6:00 6 hrs Category/Rmks: SDrN :
From 6:00 To 8:30 2.5 hre Category/Rmks: RU :

From 8:30 To 10:30 2 hrs Category/Rmks: Frac :
From 10:30 To 12:00 1.5 hre Category/Rmks: Perf :

From 12:00 To 13:30 1.5 hre Category/Rmks: Frac :
From 13:30 To 16:00 2.5 hre Category/Rmks: Perf :
From 16:00 To 17:15 .25 hr Category/Rmks: Frac :

From 17:15 To 18:30 .25 hr Category/Rmks: RD :
From 18:30 To 0:00 5.5 hre Category/Rmks: Flow :
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Well Name : Greentown State 36-11 OS (Offset)

Prospect: AFE #: 2920
Sec/Twp/Rge: 36 / 21S / 16E Operator: a Petroleum Corpore

API #: 4301931505 Field: Wildcat Supervisor: Cory Knote
Work Type: Completion County , St.: Grand, UT Phone: 303-575-0000

roductionCurrent/lìxpected Oil: 0 / 0 Gas: 0 / 0 Water: 0 / 0
Job Purpose : Drilla wildcat well offsetting the #36-11 to test the White Rim Formation. AFE based on 15 drilling

Date: 12/30/2006 Activity: Stage Frac Rig Name: M&M#3 Days 9
Daily Report Summary : SICP 550 psi. RU Stinger. RU Pure wireline. PU Perf guns & Baker CFP. TlH with guns and plug. Set

plug at 3305'. Perforate 3274'-3286' (36 total holes). TOOH with perf guns. SICP 500 psi. TOOH with
guns. All shots fired. Lay down guns. RU Weatherford frac equipment. SICP 478 psi. Get a break of 474
at 7.7 bpm. Pump prepad, pad, 1 ppg, 2 ppg, 3 ppg, 4 ppg, 5 ppg, 6 ppg, &flush stages. ISIP 625 psi.
Frac Gradient 0.63 psilft. Average Pressure 1300 psi. Average Rate 40 bpm. RD Weatherford Frac
Crew. SICP 275 psi. RU Pure wireline. PU Perf guns and Baker CFP. TlH with guns and plug. Attempt
to set plug at 3260'. Have misfire. TOOH with live guns and plug. Lay down guns and plug. Guns full of
water. Lay down wet gun and TlH with dry gun and plug. Tag sand high at 3195'. Tag sand plug once
more. Sand plug is solid. TOOH with guns and plug. Lay down gun and plug. RU Weatherford.
Pressure up to 3150 psi before plug lets go. Pump 12 additional bbis (15 bbls total) at 4 bpm. SD. RD
weatherford fromwellhead. RU Pure wireline. TlH with plug and guns. Set plug at 3260'. Perforate
3226'-3234' (24 total holes). TOOH with perf guns. SICP 0 psi. AIIshots fired. Lay down guns. PU
perforating gun. TIH with gun. Perforate 3222'-3226' (12 total holes). TOOH with perf guns. SICP 0 psi.
AIIshots fired. Lay down perforation gun. RUWeatherford frac equipment. SICP 105 psi. Get a break of
1408 at 38.1 bpm. Pump prepad, pad, 1 ppg, 2 ppg, 3 ppg, 4 ppg, 5 ppg, 6 ppg, &flush stages. ISIP 600
psi. Frac Gradient 0.62 psilft. Average Pressure 1200 psi. Average Rate 40 bpm. RD Weatherford Frac
Crew. RD Stinger. Sting out of well to flowback. RU Pure flowback crew. Open well up with 201 psi on it
to open top tank. Flow well to open top tank.

Total Daily Water Recovered = 774 bb\s
Total Daily Oil Recovered = 0 bbis

Cum Water Recovered = 800 bbis
Cum OilRecovered = 0 bbis

Daily Report Detail: SICP 550 psi. RU Stinger. RU Pure wireline. PU Perf guns & Baker CFP. TIH with guns and plug. Set
plug at 3305'. Perforate 3274'-3286' (36 total holes). TOOH with perf guns. SICP 500 psi. TOOH with
guns. AIIshots fired. Lay down guns. RU Weatherford frac equipment. SICP 478 psi. Get a break of 474
at 7.7 bpm. Pump prepad, pad, 1 ppg, 2 ppg, 3 ppg, 4 ppg, 5 ppg, 6 ppg, &flush stages. ISIP 625 psi.
Frac Gradient 0.63 psilft. Average Pressure 1300 psi. Average Rate 40 bpm. RD Weatherford Frac
Crew. SICP 275 psi. RU Pure wireline. PU Perf guns and Baker CFP. TlH with guns and plug. Attempt
to set plug at 3260'. Have misfire. TOOH with live guns and plug. Lay down guns and plug. Guns full of
water. Lay down wet gun and TIH with dry gun and plug. Tag sand high at 3195'. Tag sand plug once
more. Sand plug is solid. TOOH with guns and plug. Lay down gun and plug. RU Weatherford.
Pressure up to 3150 psi before plug lets go. Pump 12 additional bbis (15 bbis total) at 4 bpm. SD. RD
weatherford from wellhead. RU Pure wireline. TlH with plug and guns. Set plug at 3260'. Perforate
3226'-3234' (24 total holes). TOOH with perf guns. SICP 0 psi. All shots fired. Lay down guns. PU
perforating gun. TIH with gun. Perforate 3222'-3226' (12 total holes). TOOH with perf guns. SICP 0 psi.
All shots fired. Lay down perforation gun. RU Weatherford frac equipment. SICP 105 psi. Get a break of
1408 at 38.1 bpm. Pump prepad, pad, 1 ppg, 2 ppg, 3 ppg, 4 ppg, 5 ppg, 6 ppg, & flush stages. ISIP 600
psi. Frac Gradient 0.62 psilft. Average Pressure 1200 psi. Average Rate 40 bpm. RD Weatherford Frac
Crew. RD Stinger. Sting out of well to flowback. RU Pure flowback crew. Open well up with 201 psi on it
to open top tank. Flow well to open top tank.

Total Daily Water Recovered = 774 bbis
Total Daily Oil Recovered = 0 bbis

Load to Recover = 2490 bbis
Cum Water Recovered = 800 bbis
Cum Oil Recovered = 0 bbls

From 0:00 To 4:00 4 hrs Category/Rmks: Flow :
From 4:00 To 6:00 2 hrs Category/Rmks: SDFN :

From 6:00 To 8:00 2 hrs Category/Rmks: RU :

From 8:00 To 10:30 2.5 hre Category/Rmks: Perf :

From 10:30 To 12:30 2 hrs Category/Rmks: Frac :
From 12:30 To 15:30 3 hrs Category/Rmks: Perf :
From 15:30 To 17:00 1.5 hre Category/Rmks: Frac :
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Well Name : Greentown State 36-11 OS (Ons
Prospect: AFE #: 2920

Sec/Twp/R9e: 36 / 21S / 16E Operator: 1 Petroleum Corpore
API #: 4301931505 Field: Wildcat Supervisor: Cory Knote

Work Type: Completion County , St.: Grand, UT Phone: 303-575-0000
>roduction Current/Expected Oil: 0 / 0 Gas: 0 / 0 Water: 0 / 0

Job Purpose : Drilla wildcat well offsetting the #36-11 to test the White Rim Formation. AFE based on 15 drilling
From 17:00 To 18:30 1.5 hr Category/Rmks: RD :

From 18:30 To 0:00 5.5 hr Category/Rmks: Flow :

Date : 12/31/2006 Activity: Flow back frac RÍgimÑ M&M#3 Úãý 10
Daily Report Summary : Open well on 48/64" choke at 201 psi. Flow wellthroughoutnight. Flowing pressure dropping steadily.

Seeing more and more sand. Dumping sand dump on separtor every 15 minutes. Switch well to open
top tank. Open choke to 64/64" well flowing at 236 psi. No trace of any sand at 0730 hours. Make a
trace of sand throughout day. Continue to flowback well with 64/64" choke.

Total Daily Water Recovered = 2093 bbis
Total Daily Oil Recovered = 0 bbis

Load to Recover = 397 bbis
Cum Water Recovered = 2893 bbls
Cum Oil Recovered = 0 bbis

Daily Report Detail: Open well on 48/64" choke at 201 psi. Flow well throughout night. Flowing pressure dropping steadily.
Seeing more and more sand. Dumping sand dump on separtor every 15 minutes. Switchwell to open
top tank. Open choke to 64/64" wellflowing at 236 psi. No trace of any sand at 0730 hours. Make a
trace of sand throughout day. Continue to flowback well with 64/64" choke.

Total Daily Water Recovered = 2093 bbls
Total Daily OilRecovered = 0 bbis

Load to Recover = 397 bbis
Cum Water Recovered = 2893 bbis
Cum Oil Recovered = 0 bbls

From 0:00 To 0:00 24 hrs Category/Rmks: Flow :

ÒÑe 1/1/2007 | Activity: Flow back frac Mig er e: M&M#3 0áýý 11
Daily Report Summary :

Daily Report Detail: Continue to flowback frac on 64/64" choke at 176 psi. Flow back well throughout the day. Well flowing
at 155 psi on 64/64" choke.

Total Daily Water Recovered = 1883 bbls
Total Daily Oil Recovered = 0 bbis

Load to Recover = -1436 bbis
Cum Water Recovered = 4726 bb\s
Cum Oil Recovered = 0 bbis

ALL LOAD RECOVERED !!!
From 0:00 To 0:00 |24hrs Categiory/NR¼ì|Flow :
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Well Name : Greentown State 36-11 OS (Offset)
Prospect: AFE#: 2920

Sec/Twp/Rge: 36 / 21S / 16E Operator: a Petroleum Corpore
API #: 4301931505 Field: Wildcat Supervisor: Cory Knote

Work Type: Completion Cóuntý , St.: Grand, UT Phone: 303-575-0000
roductionCurrent/Expectei Oi 0 / 0 Gas: 0 / 0 Water: 0 / 0

Job Purpose : Drilla wildcat well offsetting the #36-11 to test the White Rim Formation. AFE based on 15 drilling
0ate 1/2/2007 Activity Flow back frac Rig Name: |M&M#3 Days112
Daily Report Summary : Continue to flowback frac on 64/64" choke at 155 psi. Shut well in at 0800 hours. Recovered almost

150% of load. Continue to monitor pressure. Secure well. MI Dalbo to start hauling water to disposal.

Total Daily Water Recovered = 1109 bbls
Total Daily OilRecovered = 0 bbis

Load to Recover = -2545 bbis
Cum Water Recovered = 5835 bbis
Cum Oil Recovered = 0 bbls

ALL LOAD RECOVERED !!!
Daily Report Detail: Continue to flowback frac on 64/64" choke at 155 psi. Shut well in at 0800 hours. Recovered almost

150% of load. Continue to monitor pressure. Secure well. MI Dalbo to start hauling water to disposal.

Total Daily Water Recovered = 1109 bbis
Total Daily Oil Recovered = 0 bbls

Load to Recover = -2545 bbis
Cum Water Recovered = 5835 bbls
Cum Oil Recovered = 0 bbis

ALL LOAD RECOVERED !!!
From 0:00 To 8:00 8 hrs Category/Rmks: Flow :
From 8:00 To 0:00 16 hrs Category/Rmks: SDFN :

Date : 1/3/2007 Activity: SI - Temporarily : Rig Name: M&M#3 Days :13
Daily Report Summary : Shut in well. SICP 230 psi. Continue to haul out flowback water to disposal.

Total Daily Water Recovered = 0 bbis
Total Daily OilRecovered = 0 bbls

Load to Recover = -2545 bbis
Cum Water Recovered = 5835 bbis
Cum Oil Recovered = 0 bbis

ALL LOAD RECOVERED !!!
Daily Report Detail: Shut in well. SICP 230 psi. Continue to haul out flowback water to disposal.

Total Daily Water Recovered = 0 bbis
Total Daily Oil Recovered = 0 bbls

Load to Recover = -2545 bbis
Cum Water Recovered = 5835 bbls
Cum Oil Recovered = 0 bb\s

ALL LOAD RECOVERED !!!
From 0:00 To 0:00 24 hrs Category/Rmks: SDFN :
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Well Name : Greentown State 36-11 OS (Offset)

Prospect: AFE#: 2920
Sec/Twp/Rge: 36 / 21S / 16E Operator: : Petroleum Corpora

API #: 4301931505 Field: Wildcat Supervisor: Cory Knote
Work Type: Completion Countý , St.: Grand, UT Phone: 303-575-0000

roductionCurrent/Lxpected Oil: 0 / 0 Gas: 0 / 0 Water: 0 / 0
Job Purpose : Drilla wildcat well offsetting the #36-11 to test the White Rim Forimation. AFE based on 15 drilling

Date : | 1/4/2007 | Activity: Drillout plugs | Rig Name: M&M#3 Days :14
Daily Report Summary : SICP 216 psi. MI Power Swivel. Replace top blind rams with tuibingrams. Flow back well to open top.

Get gas for 10 minutes. H2S alarm went off. Evacate location. Meet on other side of location. Have
meeting with rig crew and flowback crew. Go back in in 5 minutes after its safe. Continue to monitor H2S
levels. Meter showed 40 ppm. Flow well a total of 20 minutes. Get fluid and spin out a sample. Sample
shows a trace of oil with all water. Shut well in. Flowed back a total of 20 bbis. RU rig pump to killwell.
Pump 50 bbis of 10 ppg salt water. Well dead. TlH with tubing. Mix9.2 ppg salt water in flowback tank to
drillwith. Tag sand at 3230' about 30 feet high. Pump at 3 bpm with rig pump with 9.2 ppg salt water.
Drillthrough sand bridge at 3230'. Drillto 3236'. No returns. Do not make connection until returns
established. No returns. Pump a total of 70 bbis and no returns. SD. Decide water is too heavy. Pump
heavy 9.2 ppg salt water to empty tank and pump in 2% KCL water. Fillflowback tank with 2% kCL and
Establish rate again. Pump a total of 70 bbls. SD. No returns. Call for foam unit. Lost a total of 120 bbis
to formation. Secure well SDFN.

Daily Report Detail: SICP 216 psi. MI Power Swivel. Replace top blind rams with tubing rams. Flow back well to open top.
Get gas for 10 minutes. H2S alarm went off. Evacate location. Meet on other side of location. Have
meeting with rig crew and flowback crew. Go back in in 5 minutes after its safe. Continue to monitor H2S
levels. Meter showed 40 ppm. Flow well a total of 20 minutes. Get fluid and spin out a sample. Sample
shows a trace of oil withall water. Shut well in. Flowed back a total of 20 bbis. RU rig pump to killwell.
Pump 50 bbis of 10 ppg salt water. Well dead. TlH with tubing. Mix9.2 ppg salt water in flowback tank to
drill with. Tag sand at 3230' about 30 feet high. Pump at 3 bpm with rig pump with 9.2 ppg salt water.
Drillthroughsand bridge at 3230'. Drillto 3236'. No returns. Do not make connection untilreturns
established. No returns. Pump a total of 70 bbis and no returns. SD. Decide water is too heavy. Pump
heavy 9.2 ppg salt water to empty tank and pump in 2% KCL water. Fillflowback tank with 2% kCL and
Establish rate again. Pump a total of 70 bbis. SD. No returns. Call for foam unit. Lost a total of 120 bbis
to formation. Secure well SDFN.

From 0:00 To 7:00 7 hrs Category/Rmks: SDFN :
From 7:00 To 9:00 2 hrs Category/Rmks: RU :

From 9:00 To 9:20 ·.33 hr Category/Rmks: Flow :
From 9:20 To 10:00 ·.67 hr Category/Rmks: Other :

From 10:00 To 10:45 ·.75 hr Category/Rmks: Circulate :
From 10:45 To 13:30 .75 hr Category/Rmks: TlH :
From 13:30 To 14:30 1 hrs Category/Rmks: Circulate :
From 14:30 To 15:30 1 hrs Category/Rmks: Other :
From 15:30 To 16:30 1 hrs Category/Rmks: Circulate :
From 16:30 To 0:00 7.5 hrt Category/Rmks: SDFN :
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Prospect: AFE#: 2920

Sec/Twp/Rge: 36 / 21S / 16E Operator: a Petroleum Corpore
API #: 4301931505 leg Wildcat Supervisor: Cory Knote

Work Type: Completion ári $R Grand, UT Phone: 303-575-0000
=roduction Current/Expeäted ik 0 / 0 s O/ 0 Wateg 0 / 0

Job Purpose : Drilla wildcat well offsetting the #36-11 to test the White Rim Formation. AFE based on 15 drilling
Date : 1/5/2007 Activity Drillout plugs Rig Name: |M&M#3 | Days :|15
Daily Report Summary : Perform routine maintence to rig. MIRUWeatherford foam unit. RU transfer pump and line to 400 oil

tanks. Tag up on Plug #1 at 3260'. No sand on plug #1. Drillout plug #1 in 20 minutes. Circulate for 20
minutes. SD foam unit to make connection. TlH to Plug #2. Tag up on Plug #2 at 3305'. Drillout plug #2
in 30 minutes. Circulate 20 minutes and SD foam unit to make connection. TIH to Plug #3. Tag Plug #3
at 3350'. Drillon Plug #3 for about 45 minutes. No sand on Plug #3. Circulate for 20 minutes . TIH to
Plug #4 at 3411'. Drillon Plug #4 for approximately 45 minutes. Again circulate for 20 minutes before
making a connection. TlH to TD. Tag a sand bridge at 3550'. Drillthrough sand bridge and continue to
bottom. Tag TD at 3616 (rig) 3611' (wireline). Circulate for 1.5 hours. Monitorreturns to make sure they
are clean. SD Foam unit. Pump kill pill into tubing of straight water. Tubing dead. Backside still flowing.
TOOH with tubing. PU above top perforations. Shut in backside. Secure well. SDFN.

Daily Report Detail: Perform routine maintence to rig. MIRUWeatherford foam unit. RU transfer pump and line to 400 oil
tanks. Tag up on Plug #1 at 3260'. No sand on plug #1. Drillout plug #1 in 20 minutes. Circulatefor 20
minutes. SD foam unit to make connection. TIH to Plug #2. Tag up on Plug #2 at 3305'. Drillout plug #2
in 30 minutes. Circulate 20 minutes and SD foam unit to make connection. TIH to Plug #3. Tag Plug #3
at 3350'. Drillon Plug #3 for about 45 minutes. No sand on Plug #3. Circulate for 20 minutes . TIH to
Plug #4 at 3411'. Drillon Plug #4 for approximately 45 minutes. Again circulate for 20 minutes before
making a connection. TIH to TD. Tag a sand bridge at 3550'. Drillthrough sand bridge and continue to
bottom. Tag TD at 3616 (rig) 3611' (wireline). Circulate for 1.5 hours. Monitorretums to make sure they
are clean. SD Foam unit. Pump kill pill into tubing of straight water. Tubing dead. Backside still flowing.
TOOH with tubing. PU above top perforations. Shut in backside. Secure well. SDFN.

From 0:00 To 7:00 7 hrs Category/Rmks: SDFN :
From 7:00 To 11:00 4 hrs Category/Rmks: RU :

From 11:00 To 18:30 7.5 hre Category/Rmks: Drill :
From 18:30 To 19:00 3.5 hre Category/Rmks: RD :

From 19:00 To 19:30 3.5 hre Category/Rmks: TOOH :
From 19:30 To 0:00 4.5 hre Category/Rmks: SDFN :
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Well Name : Greentown State 36-11 OS (Offset)
Prospect: AFE#: 2920

Sec/Twp/Rge: 36 / 21S / 16E Operator: a Petroleum Corpora
API #: 4301931505 Field: Wildcat Supervisor: Cory Knote

Work Type: Completion County , St.: Grand, UT Phone: 303-575-0000
roduction Current/Expected Oil: 0 / 0 Gas: 0 / 0 Water: 0 / 0

Job Purpose : Drilla wildcat welloffsettingthe #36-11 to test the White Rim Formation. AFE based on 15 drilling
Date : 1/6/2007 Activity: Wireline | Rig Name: |M&M#3 | Days :16
Daily Report Summary : Killwell with 15 bbis of 10 ppg brine water. TOOH with tubing. MIRUpure wireline. TIHwith

Protechics logging tool. Log from 2800 to T.D.. TOOH with tool.. Lay down tool. RD Pure wireline. TlH
with weatherford BP. Set BP at 3255'. Open up well to flow. Well stilldead. RU swab Iubricator. Pull 1
swab. Swab back 10 bbls. Well flowing at 150 psi on 64/64" choke. Flow well for 2 hours. High H2S
dectected. Shut in well for safety concerns. Secure well. SDFN.

Total Daily Water Recovered = 330 bbis
Total Daily Oil Recovered = 0 bb\s

Load to Recover = -2711 bbls
Cum Water Recovered = 6165 bbis
Cum Oil Recovered = 0 bbis

ALL LOAD RECOVERED !!!
Daily Report Detail: Killwell with 15 bbis of 10 ppg brine water. TOOH with tubing. MIRU pure wireline. TlHwith

Protechics logging tool. Log from 2800 to T.D.. TOOH with tool.. Lay down tool. RD Pure wireline. TlH
with weatherford BP. Set BP at 3255'. Open up well to flow. Well stilldead. RU swab Iubricator. Pull 1
swab. Swab back 10 bbis. Well flowing at 150 psi on 64/64" choke. Flow well for 2 hours. High H2S
dectected. Shut in well for safety concerns. Secure well. SDFN.

Total Daily Water Recovered = 330 bbis
Total Daily Oil Recovered = 0 bbis

Load to Recover = -2711 bbis
Cum Water Recovered = 6165 bbis
Cum Oil Recovered = 0 bbis

ALL LOAD RECOVERED !!!
From 0:00 To 12:00 12 hrs Category/Rmks: SDFN :

From 12:00 To 15:00 3 hrs Category/Rmks: Wireline :
From 15:00 To 16:00 1 hrs Category/Rmks: TlH :
From 16:00 To 17:00 1 hrs Category/Rmks: Other :

From 17:00 To 18:00 1 hrs Category/Rmks: Swab :

From 18:00 To 19:00 1 hrs Category/Rmks: Flow :
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Well Name : Greentown State 36-11 OS (Offset)

Prospect: AFE#: 2920
SeclTwp/Rge: 36 / 21S / 16E Operator: a Petroleum Corpore

API #: 4301931505 Field: Wildcat Supervisor: Cory Knote
Work Type: Completion County , St.: Grand, UT Phone: 303-575-0000

roductionCurrent/Lxpected Oil: 0 / 0 Gas: 0 / 0 Water: 0 / 0
Job Purpose : Drilla wildcat well offsetting the #36-11 to test the White Rim Formation. AFE based on 15 drilling

Date : 1/7/2007 Activity: Flow back frac Rig Name: M&M#3 Day 17
Daily Report Summary : Well shut in. MIRU Oillind Safety. RU H2S safety equipment. Have safety meeting. Discusss safety

equipment. Open well up on 64/64" choke. Flow wellstarting at 1900 hours throughout the night.

Total Daily Water Recovered = 0 bbls
Total Daily Oil Recovered = 0 bbis

Load to Recover = -2711 bbis
Cum Water Recovered = 6165 bbis
Cum Oil Recovered = 0 bbis

ALL LOAD RECOVERED !!!
Daily Report Detail: Well shut in. MIRU Oillind Safety. RU H2S safety equipment. Have safety meeting. Discuss safety

equipment. Open well up on 64/64" choke. Flow well starting at 1900 hours throughout the night.

Total Daily Water Recovered = 0 bbis
Total Daily Oil Recovered = 0 bbis

Load to Recover = -2711 bbis
Cum Water Recovered = 6165 bbls
Cum Oil Recovered = 0 bbls

ALL LOAD RECOVERED !!!
From 0:00 To 18:00 18 h Category/Rmks: DFN :
From 18:00 To 0:00 6 hrs category/Rmks: low :
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Well Name : Greentown State 36-11 OS (Offset)

Prospect: AFE#: 2920
Sec/Twp/Rge: 36 / 21S / 16E Operator: a Petroleum Corpore

API #: 4301931505 Field: Wildcat Supervisor: Cory Knote
Work Type: Completion County , St.: Grand, UT Phone: 303-575-0000

roduction Current/Expected Oil: 0 / 0 Gas: 0 / 0 Water: 0 / 0
Job Purpose : Drilla wildcatwelloffsettingthe #36-11 to test the White Rim Formation. AFE based on 15 drilling

Date : ' 1/8/2007 Activity: Flow back frac Rig Name: |M&M#3 | Days :18
Daily Report Summary : Continue to flowback frac from Stage #5. Shut in well for 2 hours because of hydrate problem is flare

line. Open well back up and flow on 64/64" choke. Flow for 4 additional hours. Shut well in at 1200
hours. RU rig pump. Pump 15 bbis of 10 ppg brine water down tubing. Well dead. Backside dead.
Unset BP. Move BP to 3190'. Set BP at 3190'. RU Rig pump. Chain down tubing. Install TlW valve in
tubing. Pressure up casing to 2300 psi. Hold pressure for 15 minutes. Pressure holds. Bleed off well.
Unset BP. Move BP to 3350'. Set BP at 3350'. TOOH with tubinig. MIWeatherford. PU Weatherford
Packer. TIH with Packer on tubing. Set Packer at 3315'. RU Swab Iubricator. Pull swab on well. Swab
back 10 bbis of fluid. Well flows. Well flowing at 135 psi on 64/64" choke through flow separator. RD
swab Iubricator. Secure well. Continue to flowback frac (Stage #3) for remainder of night.

Total Daily Water Recovered = 781 bbis
Total Daily Oil Recovered = 0 bbis

Load to Recover = -3544 bbis
Cum Water Recovered = 6998 bbis
Cum OilRecovered = 0 bbls

ALLLOAD RECOVERED !!!
Daily Report Detail: Continue to flowback frac from Stage #5. Shut in well for 2 hours because of hydrate problem is flare

line. Open well back up and flow on 64/64" choke. Flow for 4 additional hours. Shut well in at 1200
hours. RU rig pump. Pump 15 bbis of 10 ppg brine water down tubing. Well dead. Backside dead.
Unset BP. Move BP to 3190'. Set BP at 3190'. RU Rig pump. Chain down tubing. Install TlW valve in
tubing. Pressure up casing to 2300 psi. Hold pressure for 15 miniutes. Pressure holds. Bleed off well.
Unset BP. MoveBP to 3350'. Set BP at 3350'. TOOH with tubing. MIWeatherford. PU Weatherford
Packer. TIH with Packer on tubing. Set Packer at 3315'. RU Swab Iubricator. Pull swab on well. Swab
back 10 bbls of fluid. Well flows. Well flowing at 135 psi on 64/64" choke through flow separator. RD
swab Iubricator. Secure well. Continue to flowback frac (Stage #3) for remainder of night.

Total Daily Water Recovered = 781 bbis
Total Daily Oil Recovered = 0 bbis

Load to Recover = -3544 bbis
Cum Water Recovered = 6998 bbls
Cum OilRecovered = 0 bbls

ALL LOAD RECOVERED !!!
From 0:00 To 6:00 6 hrs Category/Rmks: Flow :
From 6:00 To 8:00 2 hrs Category/Rmks: Other :

From 8:00 To 12:00 4 hrs Category/Rmks: Flow :

From 12:00 To 12:30 3.5 hre Category/Rmks: TOOH :

From 12:30 To 13:00 15 hre Category/Rmks: Other : pressure test casing to 2300 psi. Hold for 15 minutes
From 13:00 To 13:30 3.5 hre Category/Rmks: TlH :
From 13:30 To 14:30 1 hrs Category/Rmks: TOOH :

From 14:30 To 16:00 1.5 hre Category/Rmks: Other : wait for weatherford packer
From 16:00 To 17:00 1 hrs Category/Rmks: TlH :
From 17:00 To 18:00 1 hrs Category/Rmks: Swab :
From 18:00 To 0:00 6 hrs Category/Rmks: Flow :
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Well Name : Greentown State 36-11 OS (Offset)

Prospect: AFE #: 2920
Sec/Twp/Rge: 36 / 21S / 16E Operator: a Petroleum Corpore

API #: 4301931505 fieki Wildcat Supervisor: Cory Knote
Work Type: Completion oúntý, S Grand, UT Phone: 303-575-0000

roductionCurrent/Uxpected Oil: 0 / 0 Gas: 0 / 0 Water: 0 / 0
Job Purpose : Drilla wildcat well offsetting the #36-11 to test the White Rim Fonmation. AFE based on 15 drilling

Date 1/9/2007 | Activity: Flow back frac Rig Nani M&M#3 | Days :19
Daily Report Summary : | Continue to flowback from Stage #3. Flowing on 64/64" choke. Catch flowback sample from wellhead

for H2S reading. H2S measures 10 ppm. Flow until noon. Decide to move BP and packer. Shut in
well. RU and pump 15 bbis of 10 ppg salt water to kill. Well dead. Unset packer. Drop down to BP. Tag
sand fill 8' high. RU to circulate with water. Pump 75 bbls of flowback water. Cannot establish
circulation. TOOH with packer. Lay down packer. TIH with tubing and retrieving head for BP. Set EOT
at 3190' for night. Wait for Foam unit to clean up hole. RU swab Iubricator. Pull 2 swabs from bottom.
Swab a total of 30 bbis. Well flows. Flow well throughout the night on 64/64" choke from stages 3,4, & 5.
Secure well. SDFN.

Total Daily Water Recovered = 912 bb\s
Total Daily Oil Recovered = 0 bbls

Load to Recover = -4474 bbis
Cum Water Recovered = 7928 bbis
Cum Oil Recovered = 0 bbis

ALL LOAD RECOVERED !!!
Daily Report Detail: Continue to flowback from Stage #3. Flowing on 64/64" choke. Catch flowback sample from wellhead

for H2S reading. H2S measures 10 ppm. Flow until noon. Decide to move BP and packer. Shut in
well. RU and pump 15 bbis of 10 ppg salt water to kill. Well dead.. Unset packer. Drop down to BP. Tag
sand fill8' high. RU to circulate with water. Pump 75 bbis of flowback water. Cannot establish
circulation. TOOH with packer. Lay down packer. TIH with tubing and retrieving head for BP. Set EOT
at 3190' for night. Wait for Foam unit to clean up hole. RU swab Iubricator. Pull 2 swabs from bottom.
Swab a total of 30 bbis. Well flows. Flow well throughout the night on 64/64" choke from stages 3,4, & 5.
Secure well. SDFN.

Total Daily Water Recovered = 912 bbis
Total Daily Oil Recovered = 0 bbis

Load to Recover = -4474 bbis
Cum Water Recovered = 7928 bbis
Cum Oil Recovered = 0 bbis

ALL LOAD RECOVERED !!!
From 0:00 To 12:00 12 hrs Category/Rmks: Flow :

From 12:00 To 13:00 1 hrs Category/Rmks: Circulate :
From 13:00 To 14:00 1 hrs Category/Rmks:TOOH :

From 14:00 To 15:00 1 hrs Category/Rmks: TlH :
From 15:00 To 17:00 2 hrs Category/Rmks: Swab :
From 17:00 To 0:00 7 hrs Category/Rmks: Flow :
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Well Name : Greentown State 36-11 OS {Offset)

Prospect: AFE #: 2920
Sec/Twp/Rge: 36 / 21S / 16E Operator: : Petroleum Corpore

API #: 4301931505 Fi¼Ïd Wildcat Supervisor: Cory Knote
Work Type: Completion Coun $t Grand, UT Phone: 303-575-0000

roduction Current/l ixpected Oil: 0 / 0 Gasi 0 / 0 Water: 0 / 0
Job Purpose : Drilla wildcat well offsetting the #36-11 to test the White Rim Fonmation. AFE based on 15 drilling

D te 1/10/2007 Actiúlty: Circulate | Ri Name M&M#3 | Days :20
Daily Report Summary : MIRU Weatherford foam unit. TIH with tubing. Clean off sand fillon top of bridge plug at 3350'.

Approximately8' of fillon top of bridge plug. Clean offfilland circulate for 30 minutes. Monitor returns to
make sure they are clean. SD. Unset BP. TOOH with BP. Lay down BP. PU Baker Packer. TIH with
packer. Tag fillat 3385'. TOOH with Packer. Lay down packer. TlH with tubing and 4.75" 4 bladed mill.
Drillout fill. Fill solid from 3385' to TD at 3611'. Drillout to TD and Circulate for 30 minutes on bottom.
SD. TOOH to 3190'. Secure well. SDFN. Shut in well for weekend.

Total Daily Water Recovered = 673 bbis
Total Daily Oil Recovered = 0 bbls

Load to Recover = -5147 bbis
Cum Water Recovered = 8601 bbls
Cum Oil Recovered = 0 bbis

ALL LOAD RECOVERED !!!
Daily Report Detail: MIRU Weatherford foam unit. TlH with tubing. Clean off sand fillon top of bridge plug at 3350'.

Approximately 8' of fillon top of bridge plug. Clean off fill and circulate for 30 minutes. Monitor returns to
make sure they are clean. SD. Unset BP. TOOH with BP. Lay down BP. PU Baker Packer. TlH with
packer. Tag fillat 3385'. TOOHwith Packer. Lay down packer. TIH with tubing and 4.75" 4 bladed mill.
Drillout fill. Fill solid from 3385' to TD at 3611'. Drillout to TD and Circulate for 30 minutes on bottom.
SD. TOOH to 3190'. Secure well. SDFN. Shut in well for weekend.

Total Daily Water Recovered = 673 bbls
Total Daily Oil Recovered = 0 bbis

Load to Recover = -5147 bbis
Cum Water Recovered = 8601 bbls
Cum Oil Recovered = 0 bbis

ALL LOAD RECOVERED!!!
From 0:00 To 7:00 7 hrs Category/Rmks: Flow :

From 7:00 To 11:00 4 hrs Category/Rmks: Drill :
From 11:00 To 12:00 1 hrs Category/Rmks: TOOH :
From 12:00 To 13:00 1 hrs Category/Rmks: TlH :
From 13:00 To 14:00 1 hrs Category/Rmks: TOOH :
From 14:00 To 18:00 4 hrs Category/Rmks: Drill :

From 18:00 To 18:30 3.5 hrt Category/Rmks: Circulate :
From 18:30 To 0:00 5.5 hre Category/Rmks: SDFN :

Dét 1/11/2007 Åttivity: SDFWE Rig Name M&M#3 Days :21
Daily Report Summary : SDFWE

Daily Report Detail: SDFWE
From 0:00 To 0:00 24 hrs Category/Rmks: SDFWE :

Úate 1/12/2007 Activity: SDFWE Ñëm M&M#3 22
Daily Report Summary : SDFWE

Daily Report Detail: SDFWE
From 0:00 To 0:00 24 hrs Categoiy/Rmk SDFWE :

I Date: 1/13/2007 Activity: |SDFWE Rig Näm M&M#3 Daysj23
Daily Report Summary : SDFWE

Daily Report Detail: SDFWE
From 0:00 To 0:00 24 hrs Category/Rmks: SDFWE :

I
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Well Name : Gr én(4¼nSáte 36ýI OSJOffset)
Prospect: AFE #: 2920

Sec/Twp/Rpe: 36 / 21S / 16E Operator: a Petroleum Corpore
API #: 4301931505 Field: Wildcat Supervisor: Cory Knote

Work Type: Completion County , St.: Grand, UT Phone: 303-575-0000
roduction Current/Expected Oil: 0 / 0 Gas O/ 0 Water: 0 / 0

Job Purpose : Drilla wildcat well offsetting the #36-11 to test the White Rim Formation. AFE based on 15 drilling
Dáte: 1/14/2007 Activity: SDFWE Rig Name: M&M#3 Daysj24
Daily Report Summary : SDFWE

Daily Report Detail: SDFWE
From 0:00 To 0:00 24 hrs Mateg#iÿ/kmks:SDFWE :

Dét 1/15/2007 Åptivity:Clean out lúanié M&M#3 Òays;25
Daily Report Summary : Well shut in over weekend. SICP 250 psi. Bleed offwell. Gas would not burn. TlH from 3100' and tag

up at 3436'. RU swivel and Weatherford Foam unit. Circulate clean to 3615'. Circulate for 90 minutes to
clean up well bore. TOOH, laying down tubing in singles. Lay down bit and bit sub. NDBOP. NU
Production Tree. Shut in well temporarily.

Daily Report Detail: Well shut in over weekend. SICP 250 psi. Bleed offwell. Gas would not burn. TlH from 3100' and tag
up at 3436'. RU swivel and Weatherford Foam unit. Circulate clean to 3615'. Circulate for 90 minutes to
clean up well bore. TOOH, laying down tubing in singles. Lay down bit and bit sub. ND BOP. NU
Production Tree. Shut in well temporarily.

From 0:00 To 7:00 7 hrs Category/Rmks: SDFWE :

From 7:00 To 14:00 7 hrs Category/Rmks: Circulate :

From 14:00 To 17:00 3 hrs Category/Rmks: TOOH :
From 17:00 To 0:00 7 hrs Category/Rmks: SDFN :

Date: 1/16/2007 | Activity: Final Report Rig Name: |M&M#3 0495326
Daily Report Summary : Well shut in temporarily.All rental equipment transferred to 36-11.

FINAL REPORT
Daily Report Detail: Well shut in temporarily.AIIrental equipment transferred to 36-11.

From 0:00 To 0:00 24 hrs Category/Rmks: SDFN :
Date : 1/17/2007 Activity: Cost adjustment 14igi ame; M&M#3 Öàýýì27
Daily Report Summary : Cost Adjustment.

Daily Report Detail: Cost Adjustment.
From 0:00 To 0:00 24 hrs Category/Rmks: SDFN :

Date : | 1/19/2007 Activity:Cost adjustment Rig Námi M&M#3 Days]29
Daily Report Summary : Cost adjustment

Daily Report Detail:
Dâte 1/22/2007 ÀctiŸiti)Cost adjustment g Naiñe: M&M#3 Dajá 32
Daily Report Summary : Cost Adjustment.

Daily Report Detail: Cost Adjustment
ÖÑte 1/23/2007 Activity: Cost adjustment Rig Name: M&M#3 Days :33
Daily Report Summary :

Daily Report Detail:
bate : 1/25/2007 Activity: Cost adjustment Rig Name: M&M#3 Days :35
Daily Report Summary : Cost Adjustment

Daily Report Detail: Cost adjustment
Date : 1/29/2007 Activity: Cost adjustment Rig Namel M&M#3 Dayú39
Daily Report Summary : Cost Adjustment

Daily Report Detail: Cost Adjustment
Date : 1/31/2007 Äc0vityiCost adjustment r e: 0Ñý¾41
Daily Report Summary : Cost Adjustment

Daily Report Detail:
Date 2/3/2007 ( Activity: Cost adjustment Rig Name: M&M#3 Days :44
Daily Report Summary : Cost Adjustment

Daily Report Detail:
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Well Name : Greentown State 36-11 OS (Offset)
Prospect: AFE #: 2920

Sec/Twp/Rpe: 36 / 21S / 16E Operator: a Petroleum Corpors
API #: 4301931505 Field: Wildcat Supervisor: Cory Knote

Work Type: Completion County , St.: Grand, UT Phone: 303-575-0000
3roduction Current/Lixpected Oil: 0 / 0 Gas: 0 / 0 Water: 0 / 0

Job Purpose : Drilla wildcat well offsettingthe #36-11 to test the White Rim Formation. AFE based on 15 drilling
Date : | 2/6/2007

,
Activity: Cost adjustment | Rig Name: | | Days :47

Daily Report Summary : Cost Adjustment.
Daily Report Detail: Well Temporarily shut in. Cost adjustment.

Casing
Dateln Setting Depth Jts Run Type Size Weight Grade MINID HoleDiam TD

11/16/2006 60 3 1. Conductor 16 55 F-25* 20 60
Stage: 1, Lead, 0, 12, 6 SK Redi-Mix, Redi-mix, 4.5, 0

11/26/2006 1227 28 3. Surface 8.625 24 J-55 11 1227
Stage: 0, Wash, 20, 0, water
water, , 0, O
Stage: 0, Lead, 0, 245, 2% bwoc cc+0.25 lb/sack cello flake+6% bwoc bentonite+122.3% fresh water, Lightweight, 1.98, 12.5
Stage: 0, Tail, 0, 111, 2% beoc CaCI ,0.25 bwoc celloflake, 44% freshwater, Class G, 1.4, 14.5
Stage: 0, Displacement, 77, 0, water 77
water 75.4 bb\s, , 0, 0

12/16/2006 3674.66 89 5. Production 5.5 17 J-55 0 7.875 3674
Stage: 1, Lead, 0, 350, Premium lite high strength+25lbscf+3%cd-32+3lbskol seal I+5%fi-52+5%sm, Lightweight, 2.15, 12.5
Stage: 1, Tail, 0, 85, TypellI+.25lbscf+.2%cd-32+.3%fl-52+2%sms
Typelll+.25|bscf+2%cd-32+.3%fl-52+.2%sms,

, 1.4, 14.5
Stage: 1, Displacement, 84.4, 0, 8.34 IIbfreash water, , 0, O

Perforation
Date: Formation Perf Status Upper Perf LowerPerf Sht / Ft Description:

12/23/2006 Open 3444 3456 3 Stage 1 Perfs
12/29/2006 Paradox Salt Open 3362 3374 3 SET CFP @3411'
12/29/2006 Paradox Salt Open 3320 3332 3 SET CFP @3350'
12/30/2006 Paradox Salt Open 3274 3286 3 SET CFP @3305'
12/30/2006 Paradox Salt Open 3222 3234 3 SET CFP @3260'
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STATE OF UTAH FORM 9

DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS AND MINING 5. LEASEDESIGNATIONANDSERIALNUMBER:

ML-49170

SUNDRY NOTICES AND REPORTS ON WELLS 6 NDIAN,ALLOTTEEORTRIBENAME:

7. UNITorCAAGREEMENTNAME:Do not use thisform for proposals to drillnew wells, significantly deepen existing wells below current bottom-hole depth, reenter plugged wells,or to NAdrillhorizontal laterals. Use APPLICATIONFOR PERMITTO DRILLform for such proposals.
1. TYPE OF WELL 8. WELL NAMEand NUMBER:OIL WELL Q GAS WELL OTHER Greentown State 36-11S
2.NAMEOFOPERATOR: 9.APINUMBER:

Delta Petroleum Corporation 4301931505
3. ADDRESS OF OPERATOR: PHONE NUMBER: 10. FIELDAND POOL, OR WLDCAT:
370 17th St., Ste. 4300 Denver STATE CO ZIP 80202 (303) 575-0323 Wildcat

4. LOCATIONOF WELL

FOOTAGESATSURFACE: COUNTY: Grand

QTRIQTR, SECTlON, TOWNSHIP, RANGE, MERIDIAN: STATE:
UTAH

n CHECKAPPROPRIATE BOXES TO INDICATENATUREOF NOTICE, REPORT, OR OTHER DATA
TYPE OF SUBMISSION TYPE OF ACTION

ACIDIZE DEEPEN REPERFORATE CURRENTFORMATION
NOTICEOF INTENT

(Submit in Duplicate) ALTER CASING FRACTURE TREAT SIDETRACKTO REPAIR WELL

Approximate date work willstart: CAS1NGREPAIR NEWCONSTRUCTION TEMPORARILYABANDON

CHANGETO PREVIOUS PLANS OPERATOR CHANGE TUBINGREPAIR

CHANŒ TUBING PLUG AND ABANDOl VENT OR FLARE

SUBSEQUENT REPORT CHANGE WELLNAME PLUG BACK WATER DISPOSAL
(Submit Original Form Only)

CHANGE WELLSTATUS PRODUCTION(STARTIRESUME) WATERSHUT-OFF
Date of work completion:

COMMINGLEPRODUCING FORMATIONS RECLAMATIONOF WELLSITE OTHER: MonthlyStatus
CONVERT WELLTYPE RECOMPLETE - DIFFERENT FORMATION Report

12. DESCRIBE PROPOSED OR COMPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

TIGHT HOLE STATUS

Well shut in as of 2/6/06 (waiting on rig availability)

As of 4/10/07 Completion Reports have not been filed because Delta has still not finished completions.

RECEIVED
APR1 2 2007

DIV.0FOIL,GAS&MINING

NAME(PLEASEPRINT) Kate Shirley TITLE Regulatory Technician

S1GNATURE DATE 4/10/2007

(This spacefor State use only)

(5/2000) (See Instructions on Reverse



STATE OF UTAH FORM 9
DEPARTMENT OF NATURALRESOURCES

DIVISIONOF OIL, GAS AND MINING 5. LEASEDESIGNATIONANDSERIALNUMBER:

MLUtah 49170 1539.000

SUNDRY NOTICES AND REPORTS ON WELLS. 6. IFINDIAN,ALLOTTEEORTRIBENAME:

7. UNITor CA AGREEMENT NAME:
Do not use this form for proposals to drill new wells, significantlydeepen existingwells below current bottom-hole depth, reenter plugged wells, or to

drill horizontal laterals Use APPLICATIONFOR PERMIT TO DRILLform for such proposals.
1. TYPE OF WELL 8. WELL NAMEand NUMBER:

OIL WELL Q GAS WELL OTHER Greentown State 36-11S
2 NAMEOF OPERATOR: 9. API NUMBER:

Delta Petroleum Corporation 4301931505
3 ADDRESSOF OPËRATOR PHONE NUMBER: 10 FIELD AND POOL, OR WILDCAT:
370 17th ST. Suite 4300 - Denver CO 80202 (303) 575-0339 Wildcat

4 LOCATIONOF WELL

FOOTAGES AT SURFACE: COUNTY: Grand

QTR/QTR, SECTION, TOWNSHIP, RANGE, MERIDIAN: NWNW 36 21S 16E STATE:
UTAH

9 . CHECK APPROPRIATE BOXES TO INDICATENATURE OF NOTICE, REPORT, OR OTHER DATA
TYPE OF SUBMISSION TYPE OF ACTION

O ACIDIZE DEEPEN REPERFORATE CURRENT FORMATION
NOTICE OF INTENT

(Submit in Duplicate) ALTER CASING FRACTURE TREAT SIDETRACKTO REPAIR WELL

Approximate date work willstart CASING REPAIR NEW CONSTRUCTION TEMPORARILYABANDON

CHANGE TO PREVIOUS PLANS OPERATOR CHANGE TUBING REPAIR

O CHANGE TUBING PLUG ANDABANDON VENT OR FLARE

O SUBSEQUENT REPORT CHANGE WELL NAME PLUG BACK WATER DISPOSAL
(Submit Original Form Only)

O CHANGE WELL STATUS PRODUCTION (START/RESUME) WATER SHUT-OFF
Date of work completion:

COMMINGLEPRODUCING FORMATIONS RECLAMATIONOF WELLSITE OTHER: Reserve Pit Closure
CONVERT WELLTYPE RECOMPLETE - DIFFERENT FORMATION

12 DESCRIBE PROPOSED OR COMPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

Delta would like to remove the top 3 to 7 feet of drilling mud from the small OS pit and put same mud in the much larger pit on
site. Delta proposes to stabilize the remaining mud in the OS pit with some material such as gypsum and cover the stabilized
mud with clean soil . The mud that is moved into the large pit on site willbe tested and if needed, willbe stabilized and then
covered with clean soil once completion work has is finished in the area. Lab data has been submitted for review.

NAME(PLEASEPRINT) JOhn Nussbaumer TITLE Manager, EHS

SIGNATURE DATE 5/2/2007

(This space for State use only) RECE IVED
MAYO12007

(5/2000) (See Instructions on Reverse Side) DIV.OFOIL,GAS&



Sample ID Specißc Conductance (EC) ESP
GTS 36-11 Pit Sample 22000 umhos/cm = 22 mmhos/cm 84.30%
GTS 36-11 SoilSample 4800 umhos/cm = 4.8 mmhos/cm 43.10%

GTS 36-11 OSS (i.e. offsite soil sample) 690 umhos/cm = 0.69 mmhos/cm 18.50%
Utah state requirements electrical conductivityEC<4 mmho/cm exchangeable sodium percentage



SAR TPH Iow fraction (GRO) TPH high fraction (DRO) Total TPH
29.1 1.8 mg/kg 740 mqlkq 741.8 ppm
6.22 2.3 mg/kg 12 mqlkq 14.3 ppm
4.52 Non-Detect Non-Detect 0

sodium adsorption ration SAR<12 10.000 ppmtotal petroleum



12065 Lebanon Rd.
Mt. Juliet, TN 37122

E (615) 758-5858
NVIRONMENTAL 1-800-767-5859

SCIENCE CORP .

Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

Scotty Mann
Cordilleran Compliance - GJ, CO
826 21 1/2 Road

Grand Junction, CO 81505

Report Summary

Wednesday April 11, 2007

Report Number: L286261
Samples Received: 03/27/07

Client Project: 7062

Description: Green Town State 36-11

The analytical results in this report are based upon information supplied
by you,.the client, and are for your exclusive use. If you have any
questions regarding this data package, please do not hesitate to call.

Reviewed By:
Travi Johnson, ESC Representative

Laboratory Certi6cation Numbers

A2LA - 1461-01, AIHA - 09227, AL - 40660, CA - I-2327, CT - PH-0197, FL - E87487
GA - 923, IN - C-TN-01, KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140
NJ - TNOO2, SC - 84004, TN - 2006, VA - 00109, WV - 233
AZ - 0612, MN - 047-999-395, NY - 11742, WI - 998093910, WA - C1915

This report may not be reproduced, except in full, without written approval from Environmental Science



12065 Lebanon Rd.
Mt. Juliet, TN 37122

ENVIRONMENTAL Ösi-ZË
SCIENCE CORP.

Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Scotty Mann April 11, 2007
Cordilleran Compliance - GJ, CO
826 21 1/2 Road
Grand Junction, CO 81505

ESC Sample # : L286261-01
Date Received : March 27, 2007
Description : Green Town State 36-11

Site ID :
Sample ID : GTS 36-11 PIT 0-6 IN

Project # : 7062
Collected By : S A M
Collection Date : 03/24/07 11:00

Parameter Result Det. Limit Units .Method Date Dil.

Miscellaneous See Attached 04/06/07 1

BDL - Below Detection Limit ,

Det. Limit - Practical Quantitation Limit(PQL)
Note:
The reported analytical results relate only to the sample submitted.
This report shall not be reproduced, except in full, without the written approval from ESC.

Reported: 04/11/07 10:09 Revised: 04/11/07 19:07
L286261-01 (MISC-SUB) - subcontracted to A&L Analytical Labs
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Summary of Remarks For Samples Printed
04/11/07 at 19:07:55

TSR Signing Reports: 070
R5 - Desired TAT

cb-1/05;Run ALKs on separate dash, 1 day TAT, R3 priority; Clielit sends unpreserved vials for
all projects; Run BTEXM on separate dash

Sample: L286261-01 Account: CORCOMGCO Received: 03/27/07 09:00 Due Date: 04/10/07 00:00 RPT.Date: 04/11/07 10:09
Sub for SAR, ESP to ALANALAB jlc 3/27/07 PO#S9029 . Refer to L286260,



12065 Lebanon Rd.
Mt. Juliet, TN 37122

E (615) 758-5858
NVIRONMENTAL 1-soo-se,-ssse

SCIENCE CORP .

Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970
Cordilleran Compliance - GJ, CO
Scotty Mann
826 21 1/2 Road Quality Assurance Report

Level II
Grand Junction, CO 81505 April 11, 2007

L286261

Batch number /Run number / Sample number cross reference

WG292998: R313581: L286261-01

* * Calculations are performed prior to rounding of reported values .
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12065 Lebanon Rd.
Mt.Juliet, TN 37122
(615) 758-5858

ENVIRONMENTAL 1-soo-sea-ssse

SCIENCE CORP .

Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970
Cordilleran Compliance - GJ, CO
Scotty Mann
826 21 1/2 Road Quality Assurance Report

Level II
Grand Junction, CO 81505 April 11, 2007

L286261

The data package includes a summary of the analytic results of the quality
control samples required by the SW-846 or CWA methods. The quality control
samples include a method blank, a laboratory control sample, and the matrix
spike/matrix spike.duplicate analysis. If a target parameter is outside
the method limits, every sample that is effected is flagged with the
appropriate qualifier in Appendix B of the analytic report.

Method Blank - an aliquot of reagent water carried through the
entire analytic process. The method blank results indicate if
any possible contamination exposure during the sample handling,
digestion or extraction process, and analysis. Concentrations of
target analytes above the reporting limit in the .method blank are
qualified with the "B" qualifier.

Laboratory Control Sample - is a sample of known concentration
that is carried through the digestion/extraction and analysis
process. The percent recovery, expressed as a percentage of the
theoretical concentration, has statistical control limits
indicating that the analytic process is "in control". If a
target analyte is outside the control limits for the laboratory
control sample or any other control sample, the parameter is
flagged with a "J4" qualifier for all effected samples.

Matrix Spike and Matrix Spike Duplicate - is two aliquots of an
environmental sample that is spiked with known concentrations of
target analytes. The percent recovery of the target analytes
also has statistical control limits. If any recoveries that are
outside the method control limits, the sample that was selected
for matrix spike/matrix spike duplicate analysis is flagged with
either a "J5" or a "J6". The relative.percent difference (%RPD)
between the matrix spike and the matrix spike duplicate
recoveries is all calculated. If the RPD is above the method
limit, the effected samples are flagged with a "J3" qualifier.
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12065 Lebanon Rd.
Mt.Juliet, TN 37122

ENVIRONMENTAL Ë$ËË
SCIENCE CORP. Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

Scotty Mann
Cordilleran Compliance - GJ, CO
826 21 1/2 Road

Grand Junction, CO 81505

Report Summary

Monday 14pril 23, 2007

Report Number: L288079
Samples Received: 04/07/07

Client Project: 7062

Description: Green Town State 36-11

The analytical results in this report are based upon information supplied
by you, the client, and are for your exclusive u 4 If you have any
questions regarding this data package, please 6t hesi te to call.

Reviewed By:
hn D. Rose,.ESC Representative

Laboratory Certi6cation Numbers

A2LA - 1461-01, AIKA - 09227, AL - 40660, CA - I-2327, CT - PH-0197, FL - E87487
GA - 923, IN - C-TN-01, KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140
NJ - TNOO2, SC - 84004, TN - 2006, VA - 00109, WV - 233
AZ - 0612, MN - 047-999-395, NY - 11742, WI - 998093910, WA - C1915

This report may not be reproduced, except in full, without written approval from Environmental Science



12065 Lebanon Rd.
Mt. Juliet, TN 37122

E (615) 758-5858
NVIRONMENTAL . 1-800-767-5859

SCIENCE CORP. Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT ÖF ANALYSIS
Scotty Mann April 23, 2007
Cordilleran Compliance - GJ, CO
826 21 1/2 Road
Grand Junction, CO 81505

ESC Sample # : L288079-01
Date Received : April 07, 2007
Description :

Site ID :
Sample ID : GTS 36-11 OSS 0-6 IN

Project # : 7062
Collected By : SRM
Collection Date : 04/04/07 12:00

Parameter Result Det. Limit Units Method Date Dil.

Miscellaneous See Attached 04/20/07 1

Sodium Adsorption Ratio See Attached Calc. 04/20/07 1

BDL - Below Detection Limit
Det. Limit - Practical Quantitation Limit(PQL)
Note:
The reported analytical results relate only to the sample submitted.
This report shall not be reproduced, except in full, without the written approval from ESC.

Reported: 04/23/07 09:22 Printed: 04/23/07 09:41
L288079-01 (MISC-SUB) - subcontracted to A&L Analytical Labs
L288079-01 (SAR) - subcontracted to A&L Analytical Labs

Page 1 of



Summary of Remarks For Samples Printed
04/23/07 at 09:41:09

TSR Signing Reports: 151
R5 - Desired TAT

ob-1/05;Run ALKs on separate dash, 1 day TAT, R3 priority; Client sends unpreserved vials for
all projects; Run BTEXM on separate dash

Sample: L288079-01 Account: CORCOMGCO Received: 04/07/07 09:00 Due Date: 04/19/07 00:00 RPT Date: 04/23/07 09:22
Sub for ESP, SAR. Refer to L288077 to ALANALAB jlc 4/9/07



12065 Lebanon Rd.
Mt. Juliet, TN 37122

E (615) 758-5858
NVIRONMENTAL 1-800-767-5859

SCIENCE CORP.
Fax (615). 758-5859

Tax I.D. 62-0814289

Est. 1970
Cordilleran Compliance - GJ, CO
Scotty Mann
826 21 1/2 Road Quality Assurance Report

Level II
Grand Junction, CO 81505 April 23, 2007

L288079

Batch number /Run number / Sample number cross reference

WG294776: R315163 R315164: L288079-01 01

* * Calculations are performed prior to rounding of reported values .

Page 2 of



12065 Lebanon Rd.
Mt. Juliet, TN 37122

E (615) 758-5858
NVIRONMENTAL 1-800-767-5859

SCIENCE CORP.
Fax (6i5) 758-5859

Tax I.D. 62-0814289

Est. 1970
Cordilleran Compliance - GJ, CO
Scotty Mann
826 21 1/2 Road Quality Assurance Report

Level II-
Grand Junction, CO 81505 April 23, 2007

L288079

The data package includes a summary of the analytic results of the quality
control samples required by the SW-846 or CWA methods. The quality control
samples include a method blank, a laboratory control sample, and the matrix
spike/matrix spike duplicate analysis. If a target parameter is outside
the method limits, every sample that is effected is flagged with the
appropriate qualifier in Appendix B of the analytic report.

Method Blank - an aliquot of reagent water carried through the
entire analytic process. The method blank results indicate if
any possible contamination exposure during the sample handling,
digestion or extraction process, and analysis. Concentrations of
target analytes above the reporting limit in the method blank are
qualified with the "B" qualifier.

Laboratory Control Sample - is a sample of known concentration
that is carried through the digestion/extraction and analysis
process. The percent recovery, expressed as a percentage of the
theoretical concentration, has statistical control limits
indicating that the analytic process is "in control". If a
target analyte is outside the control limits for the laboratory
control sample or any other control sample, the parameter is
flagged with a "J4" qualifier for all effected samples.

Matrix Spike and Matrix Spike Duplicate - is two aliquots of an
environmental sample that is spiked with known concentrations of
target analytes. The percent recovery of the target analytes
also has statistical control limits. If any recoveries.that are
outside the method control limits, the sample that was selected
for matrix spike/matrix spike duplicate analysis is flagged with
either a "J5" or a "J6". The relative percent difference (%RPD)
between .the matrix spike and the matrix spike duplicate
recoveries is all calculated. If the RPD is above the method
limit, the effected samples are flagged with a "J3" qualifier.

Page 3 of



Cordilleran Compliance Alternatebillinginformation: Anavsis/ onttiner/Preservative Chaieno ty

826 21 1/2 Road Prepared by:

Grand Junction, CO 81505 N ENVIRONMENTAL

SCIENCE CORP.Reportto:
Scotty Mann 12065 Lebanon Road

:mail to:
scottymann@cordcomp.com Mt.Juliet,TN37122

Project city/Sate
Phone (615) 758-5858Description: Collected

Phone (800) 767-5859Phone: Client Project #: ESC Key:(970) 263-7800
7062 FAX (615) 758-5859FAX: (970) 263-7456

Collected by: SRM Site/FacilityID#: P.O.#:

Collected by (signature): )Rush Lab MUSTBe Notified) Date Results Needed: CoCode HALALDRNY (tab use on yNemeD
... .. O Email? __No(Yes

No.
Template/Prelogin

Packed on Ice N Y T e FAX?
_

No_Yes
Shipped Via.Ontra I CLSample ID Comp/Grab Matrix* Depth Date Time Remarks/Contaminant Sample # (lab only)

GTS 36-11 OSS Grab SS d?-Š 4/4/07 1200 4 X X X Lifýý of

*Matrix: SS-Soil/Solid GW-Groundwater WW-WasteWater DW-Drinking Water OT-Other pH Temp
Remarks:

Flow Other
Relinqui (Si T Rec vdy ( r e des retumed veta UPS

Relinquished by: (S Date: Time: Received by (S gnatute) Te Bot Received.

Relinquished by: (S Date: Time: Recei Jor lab by' (S gnatur ) te. Tu pH Checked.



Report Number A&LAnalyticalLaboratories,Inc.
07-100-0201 Page: 1 of 2 "9

2700WhittenM Memphis.TN38133•Phone(901)213-2400•Fax(901)2132440
Account Number

- -- -

07705
ThoDue80"? e

Send To : ENVIRONMENTALSCIENCE
12065 LEBANONRD
MT. JULIET , TN 37122

Purchase Order : 89076

Project :WG294776 Report Date : 4/20/2007
Date Received : 4/10/2007

REPORT OF ANALYSIS
Date Sampled : 4/4/2007

Lab Number : 82147
Sample Id : L288079-01

Quantitation Date and Time
Analysis Result Limit Method Test Started Analyst

Sodium Adsorption Ratio , Calc 4.52 0 LA29B SAR 04/20/2007 14:37 SH

Sodium , ppm 88.7 0.05 LA29B SAR 04/20/2007 14:37 SH

Calcium , ppm 5.39 0.05 LA29B SAR 04/20/2007 14:37 SH

Magnesium , ppm 14.4 0.05 LA29B SAR 04/20/2007 14:37 SH

Exchangeable Sodium Percentage , % 18.5 0.01 LA29B ESP 04/20/2007 14:37 SH

Cation Exchange Capacity , meql100g 6 0.1 SW-9081 04/20/2007 14:37 SH

M. Scott McKee, Technical Director

Sample results are reported 'as received' and are not moisture corrected unless



Report Number A&LAnalyticalLaboratories, Inc.
07-100-0201 Page: 2 of 2 > gue com

2790 Whitten Rd Memphis TN 38133•Phone (901) 213-2400•Fax (901) 213 2440
Account Number
07705

Send To : ENVIRONMENTALSCIENCE
12065 LEBANONRD
MT. JULIET , TN 37122

Purchase Order : S9076

Project :WG294776 Report Date : 4/20/2007
Date Received : 4/10/2007

REPORT OF ANALYSIS
Date Sampled : 4/4/2007

Lab Number : 82147
Sample Id : L288079-01

Quantitation Date and Time
Analysis Result Limit Method Test Started Analyst

Method Reference:
Laboratory Procedures for Analysis of Nonhazardous OilfieldWaste, Louisiana Statewide Order Number 29-B, LAC43.XIX.129.B and M.
USEPA, SW-846, Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods, 3rd Ed. Current Revision
Comments:

M. Scott McKee, Technical Director

Sample results are reported 'as received' and are not moisture corrected unless



12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858

ENVIRONMENTAL 1-800-767-5859

SCIENCE CORP.
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

Scotty Mann
Cordilleran Compliance - GJ, CO
826 21 1/2 Road

Grand Junction, CO 81505

Report Summary

Thursday March 29, 2007

Report Number: L286260
Samples Received: 03/27/07

Client Project: 7062

Description: Green Town State 36-11

The analytical results in this report are based upon information supplied
by you, the client, and are for your exclusive use. If you have any
questions regarding this data package, please do not hesitate to call.

Reviewed By:
Cheli Boucher, ESC Representative

Laboratory Cerdácadon Numbers

A2LA - 1461-01, AIHA - 09227, AL - 40660, CA - I-2327, CT - PH-0197, FL - E87487
GA - 923, IN - C-TN-01, KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140
NJ - TNOO2, SC - 84004, TN - 2006, VA - 00109, WV - 233
AZ - 0612, MN - 047-999-395, NY - 11742, WI - 998093910, WA - C1915

This report may not be reproduced, except in full, without written approval from Environmental Science



12065 Lebanon Rd.
Mt. Juliet, TN 37122

ENVIRONMENTAL ?i-iËË
SCIENCE CORP. Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Scotty Mann March 29, 2007
Cordilleran Compliance - GJ, CO
826 21 1/2 Road
Grand Junction, CO 81505

ESC Sample # : L286260-01
Date Received : March 27, 2007
Description : Green Town State 36-11

Site ID :
Sample ID : GTS 36-11 PIT 0-6 IN

Project # : 7062
Collected By : SRM
Collection Date : 03/24/07 11:00

Parameter Result Det. Limit Units Method Date Dil.

Specific Conductance 22000 umhos/cm 9050AMod 03/28/07 1

TPH (GC/FID) Low Fraction 1.8 0.50 mg/kg GRO 03/27/07 5
Surrogate Recovery (70-130)

a,a,a-Trifluorotoluene(FID) 88.4 % Rec. GRO 03/27/07 5

TPH (GC/FID) High Fraction 740 20. mg/kg 3546/DRO 03/27/07 5
Surrogate Recovery (50-150)

o-Terphenyl 101. % Rec. 3546/DRO 03/27/07 5

BDL - Below Detection Limit
Det. Limit - Practical Quantitation Limit(PQL)
Note:
The reported analytical results relate only to the sample submitted.
This report shall not be reproduced, except in full, without the written approval from ESC.

Reported: 03/28/07 18:28 Revised: 03/29/07 09:02

Page 1 of



12065 Lebanon Rd.
Mt. Juliet, TN 37122

E (615) 758-5858
NVIRONMENTAL 1-800-767-5859

SCIENCE CORP.
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Scotty Mann March 29, 2007
Cordilleran Compliance - GJ, CO
826 21 1/2 Road
Grand Junction, CO 81505

ESC Sample # : L286260-02
Date Received : March 27, 2007
Description : Green Town State 36-11

Site ID :

Sample ID : GTS 36-11 SS 0-6 IN
Project # : 7062

Collected By : SRM
Collection Date : 03/24/07 11:00

Parameter Result Det. Limit Units Method Date Dil.

Specific Conductance 4800 umhos/cm 9050AMod 03/28/07 1

TPH (GC/FID) Low Fraction 2.3 0.50 mg/kg GRO 03/28/07 5
Surrogate Recovery (70-130)

a,a,a-Trifluorotoluene(FID) 94.8 % Rec. GRO 03/28/07 5

TPH (GC/FID) High Fraction 12. 4.0 mg/kg 3546/DRO 03/27/07 1
Surrogate Recovery (50-150)

o-Terphenyl 76.3 % Rec. 3546/DRO 03/27/07 1

BDL - Below Detection Limit
Det. Limit - Practical Quantitation Limit(PQL)
Note:
The reported analytical results relate only to the sample submitted.
This report shall not be reproduced, except in full, without the written approval from ESC.

Reported: 03/28/07 18:28 Revised: 03/29/07 09:02

Page 2 of



Summary of Remarks For Samples Printed
03/29/07 at 09:02:14

TSR Signing Reports: 070
R2 - Rush: Next Day

cb-1/05;Run ALKs on separate dash, 1 day TAT, R3 priority; Client sends unpreserved vials for
all projects; Run BTEXM on separate dash

Sample: L286260-01 Account: CORCOMGCO Received: 03/27/07 09:00 Due Date: 03/28/07 00:00 RPT Date: 03/28/07 18:28
Refer to L286261.
Sample: L286260-02 Account: CORCOMGCO Received: 03/27/07 09:00 Due Date: 03/28/07 00:00 RPT Date: 03/28/07 18:28
Refer to



12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858

ENVIRONMENTAL 1-800-767-5859

SCIENCE CORP. Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970
Cordilleran Compliance - GJ, CO
Scotty Mann
826 21 1/2 Road Quality Assurance Report

Level II
Grand Junction, CO 81505 March 29, 2007

L286260

Laboratory Blank
Analyte Result Units Date Analyzed Batch

TPH (GC/FID) Low Fraction < .1 mg/kg 03/28/07 06:28 WG292921

TPH (GC/FID) High Fraction < 4 ppm 03/27/07 12:29 WG292928

TPH (GC/FID) Low Fraction < .1 mg/kg 03/27/07 11:02 WG292948

Specific Conductance 0.710 umhos/cm 03/28/07 07:30 WG293087

Duplicate
Analyte Units Result Duplicate RPD Limit Ref Samp Batch

Specific Conductance umhos 866. 880. 1.60 20 L286253-01 WG293087

Laboratory Control Sample
Analyte Units Known Val Result % Rec Limit Batch

TPH (GC/FID) Low Fraction mg/kg 5.5 5.63 102. 67-135 WG292921

TPH (GC/FID) High Fraction ppm 60 41.0 68.3 50-150 WG292928

TPH (GC/FID) Low Fraction mg/kg 5.5 6.24 113. 67-135 WG292948

Specific Conductance umhos/cm 559 570. 102. 85-115 WG293087

Laboratory Control Sample Duplicate
Analyte Units LCSD Res Ref Res RPD Limit %Rec Batch

TPH (GC/FID) Low Fraction mg/kg 5.30 5.63 6.13 20 96 WG292921

TPH (GC/FID) High Fraction ppm 41.1 41.0 0.224 20 68 WG292928

TPH (GC/FID) Low Fraction mg/kg 6.28 6.24 0.654 20 114 WG292948

Specific Conductance umhos 570. 570. 0.00 20 102 WG293087

Matrix Spike
Analyte Units MS Res Ref Res TV % Rec Limit Ref Samp Batch

TPH (GC/FID) Low Fraction mg/kg 22.5 0.147 5.5 81.4 55-109 L285942-04 WG292921

TPH (GC/FID) High Fraction ppm 36.9 7.30 60 49.3 50-150 L286031-01 WG292928

TPH (GC/FID) Low Fraction mg/kg 273. 63.9 5.5 76.1 55-109 L285543-06 WG292948

Matrix Spike Duplicate
Analyte Units MSD Res Ref Res RPD Limit %Rec Ref Samp Batch

TPH (GC/FID) Low Fraction mg/kg 22.0 22.5 2.28 20 79.6 L285942-04 WG292921

TPH (GC/FID) High Fraction ppm 35.0 36.9 5.26 20 46.1 L286031-01 WG292928

Batch number /Run number / Sample number cross reference

WG292948: R312058: L286260-01
WG292928: R312070: L286260-01 02
WG293087: R312162: L286260-01 02
WG292921: R312250: L286260-02

* * Calculations are performed prior to rounding of reported values .

Page 3 of



12065 Lebanon Rd.
Mt.Juliet, TN 37122

E (615) 758-5858

NVIRONMENTAL 1-800-767-5859

ScIENCE CORP.
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970
Cordilleran Compliance - GJ, CO
Scotty Mann
826 21 1/2 Road Quality Assurance Report

Level II
Grand Junction, CO 81505 March 29, 2007

L286260

The data package includes a summary of the analytic results of the quality
control samples required by the SW-846 or CWA methods. The quality control
samples include a method blank, a laboratory control sample, and the matrix
spike/matrix spike duplicate analysis. If a target parameter is outside
the method limits, every sample that is effected is flagged with the
appropriate qualifier in Appendix B of the analytic report.

Method Blank - an aliquot of reagent water carried through the
entire analytic process. The method blank results indicate if
any possible contamination exposure during the sample handling,
digestion or extraction process, and analysis. Concentrations of
target analytes above the reporting limit in the method blank are
qualified with the "B" qualifier.

Laboratory Control Sample - is a sample of known concentration
that is carried through the digestion/extraction and analysis
process. The percent recovery, expressed as a percentage of the
theoretical concentration, has statistical control limits
indicating that the analytic process is "in control". If a
target analyte is outside the control limits for the laboratory
control sample or any other control sample, the parameter is
flagged with a "J4" qualifier for all effected samples.

Matrix Spike and Matrix Spike Duplicate - is two aliquots of an
environmental sample that is spiked with known concentrations of
target analytes. The percent recovery of the target analytes
also has statistical control limits. If any recoveries that are
outside the method control limits, the sample that was selected
for matrix spike/matrix spike duplicate analysis is flagged with
either a "J5" or a "J6". The relative percent difference (%RPD)
between the matrix spike and the matrix spike duplicate
recoveries is all calculated. If the RPD is above the method
limit, the effected samples are flagged with a "J3" qualifier.

Page 4 of



Alternate billingInformation: Ana vals/Contriner/Prese Native Chain of CustodyCordillerari Compliance was zo<
826 21 1/2 Road Prepared by:

Grand Junction, CO 81505 ENVIRONMENTAL

SCIENCE CoRP.Report to:
Scotty Mann

, 12065Lebanon Road
:mail to: Mt. Juliet,TN 37122scottymann@cordcomp.com

Ds ption: Green Town State 36-11 d 27 Phone (615) 758-5858
Phone (800) 767-5859Phone: CIIentProject #: ESC Key:(970) 263-7800
FAX (615) 758-5859FM (970) 263-7456 O Ô S

Collected by: SRM Site/FacilityID#: P.O.#:

Collected by (signature): Rush? ( Lab MUSTBe Notified) Date Results Needed: Cocode MAL-AtfiRitY (lab use odypSame Day......,200% No.
NextDay........100% Email7 __No Yes empMtelirelogin
TwoDay.........50% of

Packed on Ice N Y Ti ree Day , , , . , 25% FAX7 _No Yes
SWopedMaCntrs CL

Sample 1D Comp/Grab Matrix* Depth Date Tlme Remarks/Contaminant Sample # (lab only)
GTS 36-Ñ1Pit Sample Comp SS d- G ~ 3/24/07 1100 1 X X X

GTS 36-11 Soil Sample Comp SS F--6" 3/24/07 1100 1 X X / g gyggÿ, 47

*Matriarkstis- Soll/Solld GW- Groundwater WW - WasteWater DW- ng Wate O Other e pr

Relin Ished by: (Signature) - Da e: Time: Received by: (Signature) Samples returned vla O UPS on se dy)Of/ FedEx O Courier
Relinquished by: (Si Date: Time: Received by: (signatur e ed

Relinquished by: ( Date: Time: Received fr lab by: ture) Date: pH Ohecked NCF:

« /



Jonah Huckabay

From: John Rose
Sent: Friday, April 06, 2007 10:51 AM
To: Jonah Huckabay; Janice Cozby; Login
Subject: RE: CORCOMGCO L286261

Sorry that number is L286261-02
Sorry for that.

EnvironmentalScience Corp.
Assistant Technical Service Rep.
12065 LebanonRoad
Mt. Juliet, TN 37122
JRose®envsci.com
(615) 758 5863 ext 284
(800) 500 1307 ext 284
(800) 767 5859
Fax (615) 758 5859

This E-mailand any attached files are confidential, and may be copyright protected. If you are not the addressee, any dissemination of this
communication is strictly prohibited. If you have received this message in error, please contact the sender immediately and delete/destroy all
information received.

From: Jonah Huckabay
Sent: Friday, April06, 2007 10:11 AM
To: John Rose; Janice Cozby; Login
Subject: RE: CORCOMGCOL286821

Please check the L#. This is not a CORCOMGCO set.

From: John Rose
Sent: Friday, April06, 2007 8:52 AM
To: Janice Cozby; Login
Subject: CORCOMGCOL286821

Please split off L286281-02 to its own L-number.
The Client would like to have a report for each SAR, ESP samples.
Thanks

John

EnvironmentalScience Corp.
Assistant Technical Service Rep.
12065 Lebanon Road
Mt. Juliet, TN 37122
JRose@envsci.com
(615) 758 5863 ext 284
(800) 500 1307 ext 284
(800) 767 5859



Report Number A&LAnalyticalLaboratoríes,Inc.
07-087-0213 Page: 1 of 4 * "" **** - -- - - -

2790 WhittenM Memphis.TN38133•Phone(901)213-240D•Fax(901)213-2440 i

Account Number
07705 Theonesource.

Send To : ENVIRONMENTALSCIENCE
12065 LEBANONRD
MT. JULIET , TN 37122

Purchase Order : 89029
Project:WG292998 Report Date : 4/9/2007

Date Received : 3/28/2007
REPORT OF ANALYSIS

Date Sampled : 3/24/2007
Lab Number : 81425
Sample Id : L286261-01

Cluantitation Date and Time
Analysis Result Limit Method Test Started Analyst

Sodium Adsorption Ratio , Calc 29.1 LA29B SAR 04/06/2007 10:28 TJ
Sodium , ppm 4490 0.05 LA29B SAR 04/06/2007 10:28 TJ
Calcium , ppm 1410 0.05 LA29B SAR 04/06/2007 10:28 TJ
Magnesium , ppm 238 0.05 LA29B SAR 04/06/2007 10:28 TJ
Exchangeable Sodium Percentage , % 84.3 0.01 LA29B ESP 04/06/2007 10:28 TJ
Cation Exchange Capacity , meg/100g 14.8 0.1 SW-9081 04/06/2007 10:28 TJ

M. Scott McKee, Technical Director

Sample results are reported 'as received' and are not moistum corrected unless



Report Number A&LAnalyticalLaboratories,Inc.
07-087-0213 Page: 2 of 4 au com

2790 WhittenRd. Memphis TN38133•Phone(901)213-240D•Fax (901)2t32440
Account Number
07705

Send To : ENVIRONMENTALSCIENCE
12065 LEBANONRD
MT.JULIET , TN 37122

Purchase Order : S9029

Project :WG292998 Report Date : 4/9/2007
Date Received : 3/28/2007

REPORT OF ANALYSIS
Date Sampled : 3/24/2007

Lab Number : 81425
Sample Id : L286261-01

Quantitation Date and Time
Analysis Result Limit Method Test Started Analyst

Method Reference:
Laboratory Procedures for Analysis of Nonhazardous OilfieldWaste, Louisiana Statewide Order Number 29-B, LAC43.XIX.129.B and M.
USEPA, SW-846, Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods, 3rd Ed. Current Revision
Comments:

M. Scott McKee, Technical Director

Sample results are reported 'as received' and are not moisture corrected unless



Report Number A&LAnalyticalLaboratories,Inc. Op07-087-0213 Page: 3 of 4 - "" "" - -
2790WhittenRd. Memphis.TN38133•Phone(801)213-240D•Fax(901)213.2440

Account Number
Theonesource07705

Send To : ENVIRONMENTALSCIENCE
12065 LEBANONRD
MT.JULIET , TN 37122

Purchase Order : S9029

Project : WG292998 Report Date : 4/9/2007
Date Received : 3/28/2007

REPORT OF ANALYSIS
Date Sampled : 3/24/2007

Lab Number : 81426
Sample Id : L286261-02

Quantitation Date and Time
Analysis Result Limit Method Test Started Analyst

Sodium Adsorption Ratio , Calc 6.22 LA29B SAR 04/06/2007 10:28 TJ
Sodium , ppm 784 0.05 LA29B SAR 04/06/2007 10:28 TJ
Calcium , ppm 146 0.05 LA29B SAR 04/06/2007 10:28 TJ
Magnesium , ppm 641 0.05 LA29B SAR 04/06/2007 10:28 TJ
Exchangeable Sodium Percentage , % 43.1 0.01 LA29B ESP 04/06/2007 10:28 TJ
Cation Exchange Capacity , meql100g 32.4 0.1 SW-9081 04/06/2007 10:28 TJ

M. Scott McKee, Technical Director

Sample results are reported 'as received' and are not moisture corrected unless



Report Number A&LAnalyticalLaboratories,Inc.
07-087-0213 Page: 4 of 4 a e.« - sm

2790 Whitten Hd Memphis TN 38133•Phone (901)213-2400e Fax (901) 213-2440
Account Number
07705

Send To: ENVIRONMENTALSCIENCE
12065 LEBANONRD
MT. JULIET , TN 37122

Purchase Order : S9029

Project : WG292998 Report Date : 4/9/2007
Date Received : 3/28/2007

REPORT OF ANALYSIS
Date Sampled : 3/24/2007

Lab Number : 81426
Sample Id : L286261-02

Quantitation Date and Time
Analysis Result Limit Method Test Started Analyst

Method Reference:
Laboratory Procedures for Analysis of Nonhazardous OilfieldWaste, Louisiana Statewide Order Number 29-B, LAC43.XIX.129.B and M.
USEPA, SW-846, Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods, 3rd Ed. Current Revision
Comments:

M. Scott McKee, Technical Director

Sample results are reported 'as received' and are not moisture corrected unless



Cordilleran Compliance Allemate billinginformation: gglj¡
' 'gggge Cphaienof toLy

826 21 1/2 Road Prepared by:

Grand Junction, CO 81505 * ENVIRONMENTAL

SCIENCE CoRP.
Aeportto:

Scotty Manri
, 12065 Lebanon Road

:mall to:
scottymann@cordcomp.com Mt. Juliet,TN 37122

D
spe

tion: Green Town State 36-11 7 Phone (615) 758-5858

Phone:
(970) 263-7800 clientProject #: ESC Key:

Phone (800) 767-5859

FAX: (970) 263-7456 70 GR FAX (615) 758-5859

Collected by: SRM Site/Facility ID#: P.O.#:

Collected by (signature): Rush? ( Lab MUSTBe Notified) Date Results Needed: O coCode W WY (lab use only)
Same Day. . . . . . .200%

No.
Next Day.. . . . . . . 100% Email7 __NogYes O

TemplateíPrelogin

PackedonlceN Y T
reeD .. .. o FAX7 No__Yes ShippedVla

Cntrs

Samp! ID ComplGrab Matrix* Depth Date Time Remarks/Contaminant Sample # (lab only)

GTS 36-11 Pit Sample Comp SS G- 4 3/24/07 1100 1 X X X

GTS 36-11 Soil Sample Comp SS F-4 3/24/07 1100 1 X X X

*Matrix: SS-Soil/Solid GW-Groundwater W -WasteWater DW-Drinking Water OT-Other pH Temp

Remarks: Flow Other

shed by: (Signature) Received by: (Signatur Same
x

re LUled V UPS o lly)

Relinquished by: (Si Date: Time: Received by: (Signatur 7e 80 celved

Rellnquished by: ( Date: Time: Rece ved f lab byþigrdture) Date Um pH Checked:



Jonah Huckabay 2 7/2 & (

From: John Rose
Sent: Friday, April 06, 2007 10:51 AM
To: Jonah Huckabay; Janice Cozby; Login
Subject: RE: CORCOMGCO L286261

Sorry that number is L286261-02
Sorry for that

EnvironmentalScience Corp.
Assistant Technical Service Rep.
12065 LebanonRoad
Mt. Juliet, TN 37122
JRose@envsci.com
(615) 758 5863 ext 284
(800) 500 1307 ext 284
(800) 767 5859
Fax (615) 758 5859

This E-mailand any attached files are confidential, and may be copyright protected. If you are not the addressee, any dissemination of this
communication is strictly prohibited. If you have received this message in error, please contact the sender immediately and delete/destroy all
information received.

From: Jonah Huckabay
Sent: Friday, April06, 2007 10:11 AM
To: John Rose; Janice Cozby; Login
Subject: RE: CORCOMGCOL286821

Please check the L#. This is not a CORCOMGCO set.

From: John Rose
Sent: Friday, April06, 2007 8:52 AM
To: Janice Cozby; Login
Subject: CORCOMGCOL286821

Please split off L286281-02 to its own L-number.
The Client would liketo have a report for each SAR, ESP samples.
Thanks

John

EnvironmentalScience Corp.
Assistant Technical Service Rep.
12065 Lebanon Road
Mt. Juliet, TN 37122
JRose@envsci.com
(615) 758 5863 ext 284
(800) 500 1307 ext 284
(800) 767 5859



Report Number A&LAnalyticalLaboratories,Inc.
07-087-0213 Page: 1 of 4

2790WhittenRd, Memphis.TN38133•Phone(901)213-240D•Fax(901)213-2440
Account Number meonesotuce
07705

Send To: ENVIRONMENTALSCIENCE
12065 LEBANONRD
MT.JULIET , TN 37122

Purchase Order : 89029

Project :WG292998 Report Date : 4/9/2007
Date Received : 3/28/2007

REPORT OF ANALYSIS
Date Sampled : 3/24/2007

Lab Number : 81425
Sample Id : L286261-01

Quantitation Date and Time
Analysis Result Limit Method Test Started Analyst

Sodium Adsorption Ratio , Calc 29.1 LA29B SAR 04/06/2007 10:28 TJ

Sodium , ppm 4490 0.05 LA29B SAR 04/06/2007 10:28 TJ

Calcium , ppm 1410 0.05 LA29B SAR 04/06/2007 10:28 TJ

Magnesium , ppm 238 0.05 LA29B SAR 04/06/2007 10:28 TJ

Exchangeable Sodium Percentage , % 84.3 0.01 LA29B ESP 04/06/2007 10:28 TJ

Cation Exchange Capacity , meql100g 14.8 0.1 SW-9081 04/06/2007 10:28 TJ

M. Scott McKee, Technical Director

Sample results are reported 'as received' and are not moisture corrected unless



Report Number A&LAnalyticalLaboratories, Inc.07-087-0213 Page: 2 of 4 '^*'
am2790 WhittenM Memphis,TN38133.Phone No1)213-2400•Fax (901)2132440

Account Number
07705

Send To : ENVIRONMENTALSCIENCE
12065 LEBANONRD
MT. JULIET, TN 37122

Purchase Order : S9029
Project :WG292998 Report Date : 4/9/2007

Date Received : 3/28/2007
REPORT OF ANALYSIS

Date Sampled : 3/24/2007
Lab Number: 81425
Sample Id : L286261-01

Quantitation Date and Time
Analysis Result Limit Method Test Started Analyst

Method Reference:
Laboratory Procedures for Analysis of Nonhazardous OilfieldWaste, Louisiana Statewide Order Number 29-B, LAC43.XIX.129.B and M.
USEPA, SW-846, Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods, 3rd Ed. Current Revision
Comments:

M. Scott McKee, Technical Director

Sample results are reported 'as received' and are not moisture corrected unless



Report Number . A&LAnalyticalLaboratories,Inc. n
07-087-0213 Page: 3 of 4 au sets com

2790WhittenRd. Memphis.TN38133•Phone(801)213-2400s Fax(901)213.2440
Account Number

TheOneSource07705

Send To: ENVIRONMENTALSCIENCE
12065 LEBANONRD
MT. JULIET , TN 37122

Purchase Order : S9029

Project :WG292998 Report Date : 4/9/2007
Date Received : 3/28/2007

REPORT OF ANALYSIS
Date Sampled : 3/24/2007

Lab Number : 81426
Sample ld : L286261-02

Quantitation Date and Time
Analysis Result Limit Method Test Started Analyst

Sodium Adsorption Ratio , Calc 6.22 LA29B SAR 04/06/2007 10:28 TJ
Sodium , ppm 784 0.05 LA29B SAR 04/06/2007 10:28 TJ
Calcium , ppm 146 0.05 LA29B SAR 04/06/2007 10:28 TJ
Magnesium , ppm 641 0.05 LA29B SAR 04/06/2007 10:28 TJ
Exchangeable Sodium Percentage , % 43.1 0.01 LA29B ESP 04/06/2007 10:28 TJ
Cation Exchange Capacity , meql100g 32.4 0.1 SW-9081 04/06/2007 10:28 TJ

M. Scott McKee, Technical Director

Sample results are reported 'as received' and are not moisture corrected unless



Report Number A&LAnalyticalLaboratories, Inc. i
07-087-0213 Page: 4 of 4 's com

2790 WhittenRd. Memphis TN38183•Phone (901)213-2400•Fax (801)2t3-2440
Account Number
07705

Send To : ENVIRONMENTALSCIENCE
12065 LEBANONRD
MT. JULIET , TN 37122

Purchase Order : S9029

Project :WG292998 Report Date : 4/9/2007
Date Received : 3/28/2007

REPORT OF ANALYSIS
Date Sampled : 3/24/2007

Lab Number : 81426
Sample Id : L286261-02

Quantitation Date and Time
Analysis Result Limit Method Test Started Analyst

Method Reference:
Laboratory Procedures for Analysis of Nonhazardous OilfieldWaste, Louisiana Statewide Order Number 29-B, LAC43.XIX.129.B and M.
USEPA, SW-846, Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods, 3rd Ed. Current Revision
Comments:

M. Scott McKee, Technical Director

Sample results are reported 'as received' and are not moisture corrected unless



12065 Lebanon Rd.
Mt.Juliet, TN 37122

E (615) 758-5858
NVIRONMENTAL 1-soo-m-sess

ScIENCE CORP. Fax (615) 758-5859

Tax I.D.62-0814289

Est. 1970

Scotty Mann
Cordilleran Compliance - GJ, CO
826 21 1/2 Road

Grand Junction, CO 81505

Report Summary

Tuesday April 10, 2007

Report Number: L288077
Samples Received; 04/07/07

Client Project: 7062

Description: Green Town State 36-11

The analytical results in this report are based upon information supplied
by you, the client, and are for your exclusive use. If you have any
questions regarding this data package, please do not hesitate to call.

Reviewed By:
Cheli Boucher, ESC Representative

Laboratory Cerdácation Numbers

A2LA - 1461-01, AIHA - 09227, AL - 40660, CA - I-2327, CT - PH-0197, FL - E87487
3A - 923, IN - C-TN-01, KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140
NJ - TNOO2, SC - 84004, TN - 2006, VA - 00109, WV - 233
AZ - 0612, MN - 047-999-395, NY - 11742, WI - 998093910, WA - C1915

This report may not be reproduced, except in.full, without written approval from Environmental Science



12065 Lebanon Rd.
Mt. Juliet, TN 37122

E (615) 758-5858

NVIRONMENTAL 1-800-767-5859

SCIENCE CORP.
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Scotty Mann April 10, 2007
Cordilleran Compliance - GJ, CO
826 21 1/2 Road
Grand Junction, CO 81505

ESC Sample # : L288077-01
Date Received : April 07, 2007
Description :

Site ID :

Sample ID : GTS 36-11 OSS
Project # : 7062

Collected By : SRM
Collection Date : 04/04/07 12:00

Parameter Result Det. Limit Units Method Date Dil.

Specific Conductance 690 umhos/cm 9050AMod 04/10/07 1

TPH (GC/FID) Low Fraction BDL 0.50 mg/kg GRO 04/10/07 5
Surrogate Recovery (70-130)

a,a,a-Trifluorotoluene(FID) 96.0 % Rec. GRO 04/10/07 5

TPH (GC/FID) High Fraction BDL 4.0 mg/kg 3546/DRO 04/10/07 1
Surrogate Recovery (50-150)

o-Terphenyl 77.7 % Rec. 3546/DRO 04/10/07 1

BDL - Below Detection Limit
Det. Limit - Practical Quantitation Limit(PQL)
Note:
The reported analytical results relate only to the sample submitted.
This report shall not be reproduced, except in full, without the written approval from ESC.

Reported: 04/10/07 14:15 Printed: 04/10/07 16:26

Page 1 of





12065 Lebanon Rd.
Mt. Juliet, TN 37122

E (615) 758-5858
NVIRONMENTAL 1-soo-vev-sess

SCIENCE CORP. Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970
Cordilleran Compliance - GJ, CO
Scotty Mann
826 21 1/2 Road Quality Assurance Report

Level II
Grand Junction, CO 81505 April 10, 2007

L288077

Laboratory Blank
Analyte Result Units Date Analyzed Batch

TPH (GC/FID) High Fraction < 4 ppm 04/09/07 17:46 WG294624

Specific Conductance 0.780 umhos/cm 04/10/07 03:30 WG294712

TPH (GC/FID) Low Fraction < .1 mg/kg 04/10/07 04:06 WG294738

Duplicate
Analyte Units Result Duplicate RPD Limit Ref Samp Batch

Specific Conductance umhos 121. 110. 9.69 20 L288074-01 WG294712

Laboratory Control Sample
Analyte Units Known Val Result % Rec Limit Batch

TPH (GC/FID) High Fraction ppm 60 37.0 61.7 50-150 WG294624

Specific Conductance umhos/cm 559 570. 102. 85-115 WG294712

TPH (GC/FID) Low Fraction mg/kg 5.5 5.13 93.3 67-135 WG294738

Laboratory Control Sample Duplicate
Analyte Units LCSD Res Ref Res RPD Limit %Rec Batch

TPH (GC/FID) High Fraction ppm 42.7 37.0 14.3 20 71 WG294624

Specific Conductance umhos 570. 570. 0.00 20 102 WG294712

TPH (GC/FID) Low Fraction mg/kg 4.71 5.13 8.55 20 86 WG294738

Matrix Spike
Analyte Units MS Res Ref Res TV % Rec Limit Ref Samp Batch

TPH (GC/FID) High Fraction ppm 51.5 0.00 60 85.9 50-150 L287842-02 WG294624

TPH (GC/FID) Low Fraction mg/kg 2.38 0.0388 5.5 39.1 55-109 L287342-12 WG294738

Matrix Spike Duplicate
Analyte Units MSD Res Ref Res RPD Limit %Rec Ref Samp Batch

TPH (GC/FID) High Fraction ppm 46.0 51.5 11.3 20 76.6 L287842-02 WG294624

TPH (GC/FID) Low Fraction mg/kg 2.89 2.38 19.4 20 47.6 L287342-12 WG294738

Batch number /Run number / Sample number cross reference

WG294712: R313651: L288077-01
WG294624: R313658: L288077-01
WG294738: R313714: L288077-01

* * Calculations are performed prior to rounding of reported values .

Page 2 of



12065 Lebanon Rd.
Mt. Juliet, TN 37122

E (615) 758-5858
NVIRONMENTAL 1-800-767-5859

SCIENCE CORP. Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970
Cordilleran Compliance - GJ, CO
Scotty Mann
826 21 1/2 Road Quality Assurance Report

Level II
Grand Junction, CO 81505 April 10, 2007

L288077

The data package includes a summary of the analytic results of the quality
control samples required by the SW-846 or CWA methods. The quality control
samples include a method blank, a laboratory control sample, and the matrix
spike/matrix spike duplicate analysis. If a target parameter is outside
the method limits, every sample that is effected is flagged with the
appropriate qualifier in Appendix B of the analytic report.

Method Blank - an aliquot of reagent water carried through the
entire analytic process. The method blank results indicate if
any possible contamination exposure during the sample handling,
digestion or extraction process, and analysis. Concentrations of
target analytes above the reporting limit in the method blank are

-qualified with the "B" qualifier.

Laboratory Control Sample - is a sample of known concentration
that is carried through the digestion/extraction and analysis
process. The percent recovery, expressed as a percentage of the
theoretical concentration, has statistical control limits
indicating that the analytic process is "in control". If a
target analyte is outside the control limits for the laboratory
control sample or any other control sample, the parameter is
flagged with a "J4" qualifier for all effected samples.

Matrix Spike and Matrix Spike Duplicate - is two aliquots of an
environmental sample that is spiked with known concentrations of
target analytes. The percent recovery of the target analytes
also has statistical control limits. If any recoveries that are
outside the method control limits, the sample that was selected
for matrix spike/matrix spike duplicate analysis is flagged with
either a "J5" or a "J6". The relatives percent difference (%RPD)
between the matrix spike and the matrix spike duplicate
recoveries is all calculated. If the RPD is above the method
limit, the effected samples are flagged with a "J3" qualifier.

Page 3 of



12065 Lebanon Rd.
Mt. Juliet, TN 37122

E (615) 758-5858
NVIRONMENTAL 1-800-767-5859

SCIENCE CORP.
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

Scotty Mann
Cordilleran Compliance - GJ, CO
826 21 1/2 Road

Grand Junction, CO 81505

Report Summary

Wednesday April 11, 2007

Report Number: L287927
Samples Received: 03/27/07

Client Project: 7062

Description: Green Town State 36-11

The analytical results in this report are based upon information supplied
by you, the client, and are for your exclusive use. If you have any
questions regarding this data package, please do not hesitate to call.

Reviewed By:
Traviq'/Johnson, ESC Representative

Laboratory Cerd6cadon Numbers

A2LA - 1461-01, AIHA - 09227, AL - 40660, CA - I-2327, CT - PH-0197, FL - E87487
GA - 923, IN - C-TN-01, KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140
NJ - TNOO2, SC - 84004, TN - 2006, VA - 00109, WV - 233
AZ - 0612, MN - 047-999-395, NY - 11742, WI - 998093910, WA - C1915

This report may not be reproduced, except in full, without written approval from Environmental Science



12065 Lebanon Rd.
Mt. Juliet, TN 37122

ENVIRONMENTAL i -

Fax (615) 758-5859
SCIENCE CORP.

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Scotty Mann April 11, 2007
Cordilleran Compliance - GJ, CO
826 21 1/2 Road
Grand Junction, CO 81505

ESC Sample # : L287927-01
Date Received : March 27, 2007
Description : Green Town State 36-11

Site ID :

Sample ID : GTS 36-11 SS 0-6 IN
Project # : 7062

Collected By : SRM
Collection Date : 03/24/07 11:00

Parameter Result Det. Limit Units Method Date Dil.

Miscellaneous See Attached 04/06/07 1

BDL - Below Detection Limit
Det. Limit - Practical Quantitation Limit(PQL)
Note:
The reported analytical results relate only to the sample submitted.
This report shall not be reproduced, except in full, without the written approval from ESC.

Reported: 04/11/07 10:09 Revised: 04/11/07 19:06
L287927-01 (MISC-SUB) - subcontracted to A&L Analytical Labs

Page 1 of



Summary of Remarks For Samples Printed
04/11/07 at 19:06:53

TSR Signing Reports: 070
R5 - Desired TAT

cb-1/05;Run ALKs on separate dash, 1 day TAT, R3 priority; Client sends unpreserved vials for
all projects; Run BTEXM on separate dash

Sample: L287927-01 Account: CORCOMGCO Received: 03/27/07 09:00 Due Date: 04/10/07 00:00 RPT Date: 04/11/07 10:09
Sub for SAR, ESP to ALANALAB jlc 3/27/07 PO#S9029 . Refer to L286260,



12065 Lebanon Rd.
Mt. Juliet, TN 37122

ENVIRONMENTAL Ëo-ZËËË|
SCIENCE CORP.

Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970
Cordilleran Compliance - GJ, CO
Scotty Mann
826 21 1/2 Road Quality Assurance Report

Level II
Grand Junction, CO 81505 April 11, 2007

L287927

Batch number /Run number / Sample number cross reference

WG292998: R313581: L287927-01

* * Calculations are performed prior to rounding of reported values .

Page 2 of



12065 Lebanon Rd.
Mt. Juliet, TN 37122

E (615) 758-5858

NVIRONMENTAL 1-800-767-5859

SCIENCE CORP.
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970
Cordilleran Compliance - GJ, CO
Scotty Mann
826 21 1/2 Road Quality Assurance Report

Level II
Grand Junction, CO 81505 April 11, 2007

L287927

The data package includes a summary of the analytic results of the quality
control samples required by the SW-846 or CWA methods. The quality control
samples include a method blank, a laboratory control sample, and the matrix
spike/matrix spike duplicate analysis. If a target parameter is outside
the method limits, every sample that is effected is flagged with the
appropriate qualifier in Appendix B of the analytic report.

Method Blank - an aliquot of reagent water carried through the
entire analytic process. The method blank results indicate if
any possible contamination exposure during the sample handling,
digestion or extraction process, and analysis. Concentrations of
target analytes above the reporting limit in the method blank are
qualified with the "B" qualifier.

Laboratory Control Sample - is a sample of known concentration
that is carried through the digestion/extraction and analysis
process. The percent recovery, expressed as a percentage of the
theoretical concentration, has statistical control limits
indicating that the analytic process is "in control". If a
target analyte is outside the control limits for the laboratory
control sample or any other control sample, the parameter is
flagged with a "J4" qualifier for all effected samples.

Matrix Spike and Matrix Spike Duplicate - is two aliquots of an
environmental sample that is spiked with known concentrations of
target analytes. The percent recovery of the target analytes
also has statistical control limits. If any recoveries that are
outside the method control limits, the sample that was selected
for matrix spike/matrix spike duplicate analysis is flagged with
either a "J5" or a "J6". The relative percent difference (%RPD)
between the matrix spike and the matrix spike duplicate
recoveries.is all calculated. If the RPD is above the method
limit, the effected samples are flagged with a "J3" qualifier.

Page 3 of



05/2Šl200i)ÖhfisKierst - Page

From: "John Nussbaumer" <jnussbaumer@deltapetro.com>

To: <chriskierst@utah.gov>

Date: 05/23/2007 10:45 AM
Attachments: report049.pdf; PROCEDURE FOR STABILIZATION OF DRILLINGMUD AND
CUTTINGSIN

RESERVE PIT BEFORE CLOSURE.doc

CC: <bartkettle@utah.gov>

Christopher,

Attached is a short procedure for the treatmentand closure of the
Greentown 36-1108 pit.We are under a timelinefor closure byyour
Department of thisand other pits. Your prompt attention to thismatter
is greatly appreciated. Should you need to reach me, mycell number is
the best way. That number is 303.386.5199

Thanks,

John Nussbaumer

This email and any attachments are confidentialand intended solely for the use of the
individual or entityto whom thisemail is addressed. Ifyou have received thisemail in
errorplease notifythe sender immediately by email and delete thisemail from your
system. Ifyou are not the intended recipient,you are notifiedthat disclosing, copying,
distributingor takingany action in reliance on the contents of thiscommunication is
strictlyprohibited.
WARNING: Althoughthe Company has taken reasonable precautions to ensure that no
viruses are present in thisemail, the Company cannot accept responsibilityfor any loss or
damage arising from the use of thisemail or attachments.
Delta Petroleum Corporation, 370 17th Street, Suite #4300, Denver, CO 80202



/23/2007) Chris Kierst - PROCEDURE FOR STABILIZATION OF DRILLINGMUD AND CUTTINGS IN RESERVE PITRMjE

PROCEDURE FOR STABILIZATION OF DRILLING MUD AND CUTTINGS IN
RESERVE PIT BEFORE CLOSURE

Liquids will be removed from pit either by evaporation or disposal at a licensed disposal
facility. Mud and cuttings will be allowed to dry. (Completed)

Delta will conduct lab analysis on mud and cuttings to determineif the material meets
Utah Division of Oil, Gas and Mining's standards for disposal in place. (Completed)

Mud high in chlorides will be treated with gypsum at a calculated rate in order to displace
sodium with calcium. (See attached report from University of Oklahoma, School of
Engineering and Environmental Science titled Reclamation of Brine Contaminated Soil
Section 2.1.3, page 11. April 2000

(Basic principle is that there is an ion exchange and the sodium gets tied up as calcium
sulfate. Calcium sulfate will not migrate.)

The gypsum will be mixed into the mud with a backhoe/trackhoe to assure adequate
contact with the sodium impactedmud.

In the case of the Greentown 36-110S pit, three to four feet of original topsoil will be
placed over the treated mud. The pit will be close and reclaimed to specifications.



Changes to
FINAL REPORT

Reclamation of Brine Contaminated Soil:
Clearview Demonstration Project

SUBMITTED TO:

Oklahoma Conservation Commission

SUBMITTED BY:

Robert C. Knox, PE, Ph.D.

David A. Sabatini, PE, Ph.D.

School of Civil Engineering and Environmental Science
University of Oklahoma

April 1,
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1.INTRODUCTION

1.1 Background
One ofthe largest breakthroughsforindustrial societyhas been thediscovery and subsequent

use of theearth'snatural resources (i.e., coal, oil, gas, etc.). AII aspects of utilizingthesenatural
resources have possible negativeenvironmentalimplications. Stringent regulationshave been
enacted within thelast 25 years placing due emphasison themeasurementand minitrization of the
negative consequencesassociatedwith resourceutilization. Two problems thatcouldimpact water
quality are addressed in this study are: (1) reclamation of soils that are damaged due to improper
handling of brine during oil exploration;and (2) utilizationof theever increasing amountof solid
waste produced by thecombustion of coal.

Oilfield activitieshave caused concem due 10 the production of brine during drilling
operations.Typically, thiswaste by-product is disposed of by deep well injection. Brine is oneof
the most recognizedsources of non-point sourcepollution in the state of Oklahoma. Improper
handling, transport,anddisposal of thisby- product pose threatstothenearby surfaceandground
water resources, aswell asarablesoilswith which it may come incontact. The twoprimary effects
of brine on soil and soil fertility are: (1) thedegradation ofthephysical structure of thesoil; and (2)
thealterationof thenormalosmoticgradientexistingbetween plantrootsand thesoil. Common
amendmentsused forthe reclamation ofbrine contaminated soilsinclude acalciumsource,fertilizer,
andan organicsource(Burley, 1988).

Another problem facing oursocietytodayis theash produced asa resultof coalcombustion.
The combustion of coal is one of the principal methodsused togenerateelectricity;however, it
generates in excess of 100 nearly 50 million tons of waste ash each year in the United States
(American Coal Ash Association, 1998 Davidson, 1993). Approxima1ely290% ofthis waste ash is
used commercially while the remaining 7180%mustbedisposed of,typicallyin landfills ordisposal
ponds (Bumet, 1987). New regulationsdevised to protectsurfaceandground water requiremore
carefullydesigned disposal methods which consequentlyincrease thecost of disposal. Due tothe
problems associated with disposal, efforts are being made to utilize ash, therebyreducing the
quantity thatmust be disposed in landfills. For thesereasons,alternativeuses for ash require
investigation. Currently, the primary uses for waste ash are constructionrelated.

To conformto EPA emission regulations, coal-firedpower plants have employed effective
methodsto removeSO2 from exhaust gases. One method is throughfluidized bed combustion
(FBC). In thisprocedure, afinely ground sorbent(typicallylimestone) is introduced during thecoal
combustionphase andtheexhaustgascoalllimemixis passed througha cyclone. The large char is
recycledtoincrease combustionefficiency(JAPCA, 1987). The additionof limestone producesan
ash residue that is primarily composed ofcalciumconstituentsand various metal oxides. Therefore,
theFBC process results in an ashresiduethatcontainsalkaline oxides (specificallyCaO) andtrace
elementswhich may be useful for reclamation of brine disturbed soils (Stout, et. al., 1988).

1.2 Project Area Description
In Oklahoma,thereare a number of brine damaged areas located in wetlands or along

riparian corridors.The siteselectedfor this study is consistsof60 acreslocated alongClearview
Creek near thetownof Clearview in OkfuskeeCounty (Figure 1.1). The site consists of 60 acres
located along Clearview Creek in Sections 19



(05/23/2007)Chris Kierst - reporÏ049.pdf Page 10

Figure 1.1 ClearviewDemonstration Study Site Location
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and30of T11N,RiiE.The sitehasbeen severelyimpacted fromaleakingoilfielddisposalpitwhich
discharged its contents acrossa large segmentof Clearview Creek and the surroundingriparian
corridor.Previousanalyses showed high levelsofsalt, chromium,andlead atthesite,and thatthese
constituentswere travelingdown Clearview Creek and into Alabama Creek. Alabama Creek was
identified inOklahoma'sSection319Assessmentreportasbeingimpaired due tosaltandsediment
contributionsfrom saltdamaged areas.

1.3 Goals and ObjectivesofthisStudy
The threegoals ofthe project and theirrespective measuresare listed below:

Goal 1: Reduction of NPS pollutant discharge fromsite.
Measure: 70% reductionin concentrationofpollutants leaving site.

Goal 2: Stabilization and re-vegetation ofsite.
Measure: Photographic and standardecologicalmeasuresofvegetationpattern and
coverage.

Goal 3: Transfer of information gatheredduring thisproject to other siteswitha goaloffive
site remediation projects per year.
Measure: Number of projects initiated and completed each year.

Thespecificobjectivesofthisstudyweretoobtainabasicunderstandingofthephysicaland
chemical properties ofbrine coniaminated soil,todeterrrine theimpacis of the brine contaminated
area on adjacent water bodies, to determine the advantagesof using FBA as a supplementain
altemativesoilamendmentfor thesetypesof soils,andtouse thisinformation on a specificbrine
coniaminatedsite10improve both soilquality andproductivity.

It was hypothesized that FBA could be used as a supplementalsource of calciumfor
amendingbrine disturbed soils. It was also hypothesized thattheFBA would notonly provide
some of thecalciumnecessary forthe physical integrity of thesoil; but would alsoprovide micro
nutrientsneeded forpropagation ofvegetation. The FBA amendmentcouldbeused inconjunction
withasourceoforganicwaste,intheformofturkeylitler, whichwouldprovide theessentialmacro
nutrients (i.e., nitrogen,phosphorus,and potassium). GIn addition, gypsumwill beemployed asthe
primarya supplementarysourceof calcium.

An important factor io considerwhen utilizingFBA asa soilamendmentisthe pHoftheash
being added to the soil. FBA is highly alkalineand can markedlyincrease the pH of the soil.
Because plants thrivewithina relativelyneutralpH range,itmay benecessary toaddanamendment
thatwillhelp maintainthepHof thesoilwithinanacceptablerange.The most commonagricultural
amendmentfordecreasingsoil pH is elementalsulfur.

1.4 Partnerships and Implementation ScopeofStudy
1.4.1 Participants

The Clearview Brine Reclamation Demonstration Project was a cooperativeeffort of the
University of Oklahoma, theWater QualityDivision of the0klahomaConservation Commission,
the Okfuskee County Conservation District, and the Natural Resource Conservation Service
(NRCS). Crucialtothesuccessoftheprojectwastheparticipation andcooperation ofthecitizens in
and aroundClearview.Otheragenciesinvolvedwith theinitial pmject include theOfficeof the
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Secretary ofthe Environment, the0klahomaCorporation Commission,andtheU.S. Environmental
Protection Agency. The OkmulgeeCountyConservationDistrict and theOklahomaDepartment of
Environmental Qualityimplemented additionalremediation activities at the Clearview site after
completionof all monitoring activitiesassociated with thisproject.

Initial field sampling,laboratory testing,andsollamendmentdesign studieswere completed
by Ms. Terri Pyle atthe University of0klahoma. Portions of her research thesishave been extracted
todevelop Chapter 3 of thisdocument.

1.4.2 Pre-I mpiementation Studies
In order to achievethe stated objectives, several work taskswere completed. Prior to

implementation of the remediationplan, a thoroughsite investigation was necessaryto obtain
background information and determine theextent of damage that had takenplace atthe Clearview
site. Soil sampleswere collectedandanalyzedtodetermine theintegrity of thesoil, both chemically
and physically. Awater quality monitoring programwasestablished todeterrrinehowthe sitehad
impacted water quality inadjacentwater bodies. Finally, laboratory experimentswere performed to
determine optimum application rates for the proposed soil amendments. Laboratory bench-scale
experiments were conducted toformulate themostsuitable combination ofamendmentstoimprove
soilquality andproductivity of thebrine impacted land. A leach studywas performed todetermine
theconcentrationsof various metals which couldleach fromthe amended soil.

Personnel from NRCS conducted a land surveyof theClearview site and developed design
drawings for re-gradingand contouringactivities(seeAppendix A). They also conducteda site
inspection priorto implementation oftheremediation technologyandprovided job oversightduring
implementation.

1.4.3 Implementation Activities
Implementation of theremediation technologycommencedwith extensive dirt work(i.e., re-

gradingand contouring)toprepare thesite soils.Soil amendmentswere thenincorporated atthe
specified application rates. Thesite was sprigged with Bermuda grass and covered with ahay mulch.
The restoredlands were not irrigated and no further chemicals were added.

1.4.4 Post-implementation Activities
Post implementation activitiesconsistedof monitoringand site maintenance monitoring.

Monitoring activitiesconsisted of periodically collectingand analyzingwater samplesfrom the
surface water samplingsites,and a litrited number ofsoilsamples.The site was visually inspected
ona routinebasis (i.e., during monthlysamplingepisodes).Acute maintenanceproblemswere noted
and rectified in a timelymanner. Approximately one year afterimplementation of theremediation
technology,anchored hay bales were installed to arrest erosion from isolated areas in which
vegetation had not been re-established. Re-seeding of these areas was then attempted.
Approximately fouryearsafterimplementation ofthe originalremediation technology,thelocalized
areasof denuded soilwere treatedwith sewage sludge and gypsum and re-seeded. The final re-
seeding activitiesoccurredaftercompletion ofthemonitoringactivitiesassociatedwith thisproject.
consistedof periodically collectingandanalyzing water samplesfromthe surface water sampling
sites, and a limited number of soil samples.
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1.5 Work Plan Task Completeness
The Work Plan for thisproject identified ninedifferent worktasks.The specifictasksand

theirdates ofcompletionare outlinedbelow.
1. Quarterlyreportsdetailing project activities- one monthaftertheend ofeach quarter.
2. Annual report -included withannualreportof all 319activities.(July 1 of eachyear)
3. Contact with all affectedlandowners. (January 2, 1994)
4. Completion of site recovery strategy,alongwith submittaland subsequent approvalby the

USEPA priorio implementatio n.(April 1, 1994)
5. Completion of landowner agreements.(May1, 1994)
6. Implementation of site recovery througherosioncontrol,re-establishmentof riparian

areas, and wetland development. (Completed by September 1, 1995)
7. Submittal of a QualityAssurance Project Plan 60 days prior totheinitiation of monitoring.

(August 1, 1994)
8. Initiation ofwater quality monitoringprogram. (October 1, 1995)
9. Publication of a brochure detailing project activitiesand successes. This would include

photographic documentation ofbeforelafierconditionsaswellas implementation activities.
Brochure will be submitted toEPA prior topub lication for review andapproval.(August i,
1999)
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2.LITERATURE REVIEW
2.1 Properties of Natural Soils

Soils areclassifiedas either organicorinorganic (mineral) in nature. Organic soils are very
productive andcan containas much as 20%organic matterby weight. Inorganic, or mineral, soils
are much lower in organic matter, containing roughly 1 to 6% by weight (Brady, 1990). These
mineralsoilsoccupymuchof thetotalland.

Mineral soils consistof four major components;inorganic or mineralmaterial,organic
matter, soil air, and soil water. The inorganic portion of the soil is comprisedof primary and
secondarymineralswhich vary drastically in physical andchemicalcomposition.Primary minerals
are thosethat have persisted with very little change in composition since theywere extruded from
molten lava (Brady, 1990). These include quartz, mica, and feldsparsand are mostcommonly found
inihe sandandsiltfractions. Secondary minerals arethosethathave undergone weathering andare
alteredforms of iron oxides andsilicateclays.These minerals are primarily found in theclayand,10
a lesser degree, thesiltfractions.

Clays consistof very smallparticles (<0.002mm)which have a large surfaceareaper unit
weight. These finer particles dictate much of the chemical,physical, and biological processes
which occurinsoils. Clayparticles have charges,orexchangesites, ontheirsurfaceswhich attract
ions and water. The attractionand repulsion of particles towardeach other are governed by the
presence and intensity of thesurface charge.

In most clays, a negative charge predominates; therefore,cations are attracted to the
negatively charged surface. This attractiongives rise to a micelle,creatingan ionic double layer.
The inner layer consistsof thenegatively charged colloid and theassociated strongly held cations.
The outer layer is made up of thebulk solution containing loosely held cationsattracted to the
negative surfaceas well as water molecules. The cationsadsorbedonto theparticle surface are
subject10exchangewithothercationspresent in thesoilsolution.

The cation exchangecapacity(CEC) of a soil is deterrrined by summingtheexchangeable
cationsthat the soil can adsorband is expressedin termsof centimolesof positive charge per
kilogram of soil(Brady, 1990). The CEC of agivensoildepends on thecolloids present in thesoil
(e.g.,aclay soilwill have ahigher CEC thana sandy soil dueto thesurfacecharge present inclays).
The pH of a soil can also influence theCEC.

The percentage cation saturation is defined as thefraction of theCEC satisfied by a given
cation. The percentage cation saturation of essential elementssuch as calciumand potassium
govemstheuptake oftheseelementsby plants (Brady, 1990). Another factor which influences the
uptakeof essential elements is theother ions adsorbed on thecolloidsurface. According toBohn,
et. al., (1979), the stængth of cation adsorption onto the surfaceof the colloidis dependent on the
chargeassociated with thecation being adsorbed (e.g., AP > Ca*> Mg2°

> K - NH4°> Na).
Physical properties, such as plasticity, cohesion,dispersion, and flocculation, greatly

influence thegeotechnical usesof soils. Plasticity is the pliability or capabilityof a soil to be
molded.Soils consistingof>15% clayexhibitplasticity (Brady, 1990). The liquid limit of a soilis
the moisture contentatwhich thesoil is no longer plastic but becomes fluid-like. Soils with large
ranges between theplastic and liquid limits arehard todeal with in thefield. The cohesiveness of a
soil indicales thetendencyfor clayparticles inthesoiltostick together(Brady,1990). Cohesion is
predominantly dueto hydrogen bonding associated with clay surfaces. The dispersion of a soil is
due to the repulsion of the negatively charged surfaces. Flocculation is theopposite of dispersion



(05/23/2007)Chris Kierst - report049.pdf Page 15

and is very beneficial toagriculturalsoils because it leads to formation of stableaggregates.

2.1.1 Salt-impacted Soils
Saline soils comprise nearly one-thirdof soils located in arid and semi-arid regionsin the

United States (Brady, 1990). The basic sourceof thesesaltsis theweathering of primary minerals
exposedon theearth's crust. Additional sourcesinclude fossil salts,atmosphericsalts, local salt
accumulations,and anthropogenic activities. During the process of chemical weathering, salt
constituentsaregraduallyreleasedandmadesoluble. Salinesoilsoftenoccurin areasthatreceive
saltsfrom otherlocations, with water being thedominant carrier. In humid regions, thesesoluble
salisareeasily flushed into nearbystreamsand transporledtotheoceans. In arid regions, however,
leaching and transportofsoluble salts is limited due to insufficient rainfall and higher evaporation
rates. A build-up of soluble saltsfrequently occursin soils with low permeability, in depressional
areas thatcollect drainage water, orin areassubject toseepage oroccasional flooding (Schaller and
Sutton, 1978).

Soluble salts thataccumulais in soils consist primarily of Ca , Mg",and Na*as cations and
SOf and CI¯asanions. Other lessdominant ionsfoundare: K*,HC0s,COs

,and N0s. Salt-
affected soilsareclassifiedby theircontentofsolublesaltsandtheexchangeablesodiumpercentage
(ESP) or,more recently, thesodiumadsorption ratio (SAR) (Page, et.al., 1982). Soluble saltsare
estimatedby measuringtheelectricalconductivity(EC) of thesoilsolutionfrom a saturated soil
paste. This has proven tobe a valid estimationof solublesaltspresent sincesalisare composedof
ions which conduct electricity. Brady (1990) defines ESP as theextentto whichtheadsorption
complexof a soil is occupiedby sodium. ESP is calculatedusing thefollowing equation:

ESP = exchangeablesodium(cmollkqof soil) • 100 (1)
cationexchangecapacity(cmollkgof soil)

Amore simplisticdetermination which gives information onthecomparativeconcentrations
of Na*,Ca2*,and Mg2*inthesoilsolutionis referred toasthe sodium adsorptionratio(SAR). The
SAR is defined as follows:

SAR = [Na 1 (2)
{½([Cf]+[Mg"])}"

where [Na*], [Ca**],and [Mg21are expressed in termsof millimoles per liter. The SAR of a soil
takesinto accountthat theadverseeffectof sodium is controlled by the presence of calciumand
magnesium ions.

As shown in Table 2.1, saline soils generallyhave a pH Iess than8.5 because the salts
present consist mostlyof neutral salts, like chloridesand sulfatesof Ca, Mg, and Na. However,
sodiumseldomcomprisesmorethanhalf of thesoluble cations present in thesoil which has an
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Table 2.1Classificationof Salt-Affected SoilsBasedonpH, EC, and SAR

pH Electrical Conductivity Sodium Adsorption Ratio
(EC) (SAR)

mmohsicm

Saline < 8.5 > 4 < 13 - 15
Sodic > 8.5 < 4 > 13 - 15

Saline-Sodic < 8.5 > 4 > 13 - 15

Normal 6.5 - 7.2 < 4 < 13 - 15
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SAR value of less than15. When adequatedrainage is available, theexcessive soluble saliscanbe
removedfromthe rootzone. Saline soils are oftenflocculated, so theirpermeabilitytowater is
similarandsometimesexceedsthatof sinilar non-salinesoils(Schaller andSutton,1978). These
soilscanberecognized bythe whitecrustofsaltwhich formsonthesurfaceofthesoil.Saline-sodic
soilshave ahigh concentrationofboth solublesaltsandadsorbedsodiumwhichcanbedetrimental
toplants. Leaching of thesesoils intheabsenceofCa, mayactually lead totheformation of a sodic
soil.

Sodic soilscontainsufficientsodiumio interfere with thegrowthof mostcropplants. The
pH of thesesoils is greater than8.5 due to the high concentrationsof alkali salts. The dominant
cationissodium,which istoxic toplants. AstheESP ofsoils increase, thesoilbecomes dispersed,
is lesspermeable towa1er,andexhibitspoorstructuralstability(SchallerandSutton,1978). Athigh
ESP values, mostoftheclayandhumus particles in thesoilbecome unattached or dispersed. When
thistakesplace, thesoilwill appeardiscolored as thehumus is carriedupward by capillarywater
and deposited onthesurfaceasevaporationoccurs.Hence, thesesoilsareoftentermedblack alkali
soils. These arethesoilswhich were investigated in thisstudy.

2.1.2 Brine Contaminated Soils
2.1.2.1 Background

TheobjectiveoftheFederal Water Pollution ControlAct (FWPCA),amendedas theClean
Water Act in 1987, isto "restore andmaintainthechemical,physical, andbiological integrityofthe
Nation's water" (Environmental Statutes, 1993). This includes theprotection of both surface and
ground water. Recently, protection ofour Nation's waters has become asignificant concerndue lo
problemsarisingfromnon-pointsourcepollution. ThepurposeofSection 319ofthe FWPCA isto
specificallymanagepollution resulting fromnon-pointsources. Salt-damaged soilsresultingfrom
oilfieldactivitiesareoneof themostcommonsourcesof non-pointsource pollution in thestateof
Oklahoma.

Oil is found in deep horizons rich in rrineral salts. The water existing in theseformations is
highly concentratedwith dissolvedsalts. Cates(1993) providesa generalclassificationof waters
based on TDS as shown in Table 2.2. Typical cornponentswhich can befound in brines includeNa+,Ca2*, Mg2*,

K', CI,8042, HC0a,and COa". Typical concentrations ofthernajorand minor
constituentsfound in brine is shownin Table 2.3. The mostabundantions presentin brine are Na*
(>23,000mg/L) andCI (>35,500mg/L).

Contamination of surface and ground water by brine is a major environmentalconcemfacing
theoil industry today.Brine is encounteredin thesubsurface,usuallybelow fresh ground water,and
is inadvertently producedwhen drilling for crudeoil. It has little economicvalue and must be
separatedfrom theoil. Brine is typicallydisposed of by deep-well injection, however, potential
threatstotheenvironmentresultfromimproper handling, transport,anddisposal practices.

2.1.2.2Impacts ofBrine Contamination on the Environment
Brine releasesdisturb both thephysical structureof thesoil andaltersthenormalosmotic

gradient existingbetween thesoil andtheplant roots(Burley, 1988). Soil structureis
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Table 2.2Classificationof Waster Basedon TDS (mg/L) (Cates, 1993)

Classification TDS,mg/L

Fresh 0 -1,000

Slightly Saline 1,000 -3,000

Moderately Saline 3,000 -10,000

Very Saline 10,000 -35,000

Brine > 35,000

Table 2.3Typical Concentrations (mg/L) of IonicConstituents Present in Brine (Cates,1993)

DescriptiveTerm Constituent Concentration (mglL)

Dominant Na* > 23,000

CP > 35,500

Major Ca > 4,000

Mg >2,400

Minor K* >40
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to brine because theclay particles in the soil act as a sodium-sensitiveion exchangemedium.
Divalent calcium and magnesium ions bind negatively chargedclay particles into aggregates.
During a brine spill, thesedivalent cations are replacedby monovalent sodium which cannot
preserve thisaggregatedstate. The soil swellsand disperses quite easily, resulting in excessive
erosion. The reduction of pore space makes leaching of excess sodiumdifficult because the
collapsedclaystructurebecomes impervious towater. Poor drainage results when thedownward
movement of water is impeded due tothelow soilpermeability. Salts migrate with thesoilwater
andaccumulate onthesoilsurfacedue tocapillarityfollowed by evaporation.As saltsaccumulate,
the osmotic gradient which exists between the soil and plant roots reverses, decreasing the
availabilityof nutrients andwater 10plants (Pessarakli, 1991). Vegetation may deteriorate due to
dehydration and nutrient deficiencies. The loss of vegetation makesthesoil highly susceptibleto
erosion. The large quantity of soil particles carried by erosion, as well as theexcesssoluble salts
leaching froma brine contaminatedarea,have detrimental effects on adjacent water bodies

2.1.3 CommonReclamationStrategies for Salt-impacted Soils
The mostcommonmethodsused in the reclamationof salt-impactedsoils include: (1)

employmentof aneffectivedrainage system;(2) addition of appropriate soil amendments; and (3)
planting salt-talerantcrops.

Soil drainage refers toboth thespeed and theefficiency with which water is removedfrom
the groundsurface. This can be achievedby either runoff or percolation throughthe soil to
undergroundspaces (Pessarakli, 1991). Thus, when applying a drainage system, both the
topographyand theintemal soil drainage are important factors to consider. Because mostsalts
which interfere with plantgrowth arequite soluble,theycanbeleached and removed provided that
thereis proper drainage when water percolates throughthesoil.

Soil amendments recommended forrehabilitating salt-impactedsoilsgenerallyconsistof a
calcium source, organicmatter,and, if necessary, a pH adjuster. Calcium is required todisplace
sodium from the rootzone. A traditionalsourceof calcium is gypsum(CaSO 4•XH20) because itis
inexpensive and readily available. The amountof gypsumrequired will vary widely, depending
upon thepercentage of exchangeablesodiumandthesoiltexture.It has arelativelylow solubility;
therefore,penetration totherootzone is relatively slow. The soiland added amendments shouldbe
well mixed by discing or tillingtopromote chemicalreactionsbetween theaddedcalciumsource
and the soil surface exchange sites. Additional mineralfertilizers may be required to provide
essentialnutrients for vegetation.

In addition togypsum, an organic fertilizer maybe needed. The essentialplant nutrients
(nitrogen, phosphorus,and potassium) may be provided byihe addition of an organic waste material.
The addition of an organic waste materialserves as food for microorganisms and provides
protection against surface moisture evaporation. Organic residue remaining in the soil after
microbial digestion becomes soilorganicmatter which is immobile, andthereforedoes notcause a
pollution problem (Rechcigl, 1995). Because water is known tobinds toorganicmatter, thiswaste
material can increase thewater availableto plants. Organic matter may influence the following
physical properties ofthesoil;bulk density,aggregation and aggregatestability, soilwater retention
and porosity, hydraulic conductivity, and soil strength(Rechcigl, 1995). It also improves soil
infiltration, tilthcharacteristics,as well as thecation exchange capacity.

Elemental sulfur is themostcommonamendmentused toadjust thepH of alkaline
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However, sulfur mustfirst be oxidizedto sulfate. According toRechcigi (1995), severaldiverse
autotrophicbacteria oftheThiobacillus genus aretheprimary oxidizersof S in soil. The reaction is
as follows:

2S + 302 + 2H20 -> 2H2SO4 (3)

The quantity of sulfur requiredto lower thesoil pH in10 anacceptablerange will depend on the
initial pH of thesoil, thedesired pH of thesoil,and theacid-buffering capacity of thesoil.

The ability of plants togrow in saltysoilsdepends on theproperties of theplant, salt, and
soil. Factors pertaining tothe plant include its physiological makeup, its stageof growlh, and its
rooting habits (Brady,1990). Typical salt tolerantplants include barley, Bermudagrass,fescue, salt
grass, and wheat (Pessarakli, 1991). Other factors toconsiderinclude the saliswhich arepresent,
theirconcentrations,andtheirdistribution within thesoil.Establishment of vegetation on damaged
lands is imperative in orderio prevent further degradation.

2.2 Fluidized BedAsh (FBA)
2.2.1 Background - Coal Combustion for Energy Production

One of theprincipal usesof coalin the United States is for generation of electricity. When
coal is burned in thepresence ofanadequate amountofoxygen,carbondioxide is produced, andas
a result of this reaction, energy is generated. There are two problems associated with the
combustionof coalwhich must be considered; (a) thehuge amount of ash produced as a resultof
thecombustion process, and (b) thepossibility of errittingSOx andother contarrinantsinto the
atmosphere.

In conventional boilers, cCombustion of coal produces threedifferent kinds of coal
combustionbyproducts(CCB's)ash;flyash,botlomash,and boiler slag. Bottomashand boiler slag
areremovedfromthe botlom ofthecoal-firedboiler, while fly ashexitswith exhaust gases and must
be removed bysome typeof particulate collection device (Bumet, 1987). Often, fabric bag filters or
electrostaticprecipitators are used to removeparticulates.

The production of ash as a by-product hasbecome an increasing environmentalconcerndue
to the problems associatedwith its collection and disposal. Utilities worldwide are currently
producing morethan300 million tonsofcoalasheachyear(Burnet,1987). The United States alone
is producing in excess of 100nearly 50 million ions of fly ash annually ((American Coal Ash
Association, 1998 Davidson, et. al.,1993). Disposal of coalcombustionsolidwaste is nota small
problem. Even if thesewastes were environmentally benign, thequantities produced annually
demand atlantion(Davidson, et.al.,1993). Presently, landfilling isthe mostcommon method ofash
disposal. However, passage of theFederal Water Pollution Control Act (FWPCA) of 1972 andthe
Resource Conservation Recovery Act(RCRA)of1976, have placed additionalrequirements on the
disposal ofcoalashdueto thechemical andphysical properties ofthevariousashes (Church,et.al.,
1980). While thereisno singleanswerforeffectivemanagement ofthesewastes,finding alternative
usesfor theseproducts is becoming increasingly attractiveas analtemative10disposal. Clearly, it
would be desirable to increase theutilization of fly ash and therebydecrease theamountto be
disposed of.

The second problem associatedwith coalcombustionis thepossibilityofemittingpollutants
suchasSOxand particulates into theatmosphere.Unfortunately, all fossilfuels,including natural
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gas, coal, gasoline, and oil, are known to contain undesirable inorganic impurities which are
converted to oxides that are considered additional air pollutants. At this time it is still not
economically feasible toremove impurities priorto thecombustion process; therefore,theymustbe
dealt with during the combustion or post-combustion processes. To conform with EPA standards, all
large coal-fired power plants constructed after September 1978 are required to employ effective
desulfurization systems for removing pollutants fromthe exhaustgases (Smith and Harris, 1987). In
most cases, fabric bag filters or electrostatic precipitators are installed in additionto flue-gas
desulfurizers toeliminate theemission of particulates and sulfur oxides into theatmosphere.

2.2.2 The FBC Process
An alternative method for minimizing adverse air quality impacts is the atmospheric

fluidized bed combustion (FBC) process. Fluidized bed technologywas developed in Germany in
the 1920's and has just recently been consideredan emergingenergy conversionprocess which
allows high efficiency of energy conversion and minimization of adverse air quality impacts. The
majoradvantageofFBCisthatcoalwithahighsulfurcontentcanbeburnedwithouttheuseofflue-
gas desulfurization equipment, while still maintaining air qualitystandards (Grimshaw, et.al., 1985).
The FBC process reduces a significant amount of environmental degradation associated with
conventionalenergyproduction from coal; however, italso produces asignificant amountof waste
ash which must be disposed.

In the FBC process, crushed coal is burned, at a controlled velocity and an optimum
temperature,inaturbulentbed offinely groundsorbent(typicallygroundlimestone). These solids
are held in suspension by an upward flowof air, thusexhibiting characteristics ofa liquid (Stout, et.
al., 1988). During combustion, any sulfur present in the parent coal is oxidized to sulfur oxides
(SOx). When thelimestone is exposedtoheat during thecombustion process, calcinationtakesplace
toform calciumoxide(Ca0). It is thiscalcium oxide which reacts with thesulfuroxidestoproduce
CaSO4. The reactions areas follows:

S + 02 -> SO2 (4)
CaCOs -> Ca0 + CO2 (5)
Ca0 + SO2 + ½02 CaSO4 6)

The sorbent requires in excess of the stoichiometric dosage to ensure a complete reaction with any
combustion gas which may be present. Therefore, the fluidized bed ash produced is a granular
material consisting of CaSO4, unreacted Ca0, coal ash, and small quantities of othermineral oxides
dueto theirpresence in the parent coal (Adriano, et. al., 1980).

2.2.3 Properties of FBA
The physical and chemicalcharacteristics must be consideredprior to using theash for

disposal. Fly ash is defined as the portion of ash produced during coal combustionthathas a
sufficiently small particle size allowing itto becarried away fromthe boiler in the flue-gas stream
(El-Mogazi, et. al., 1988). Itis composed mainlyof silicaglassesand minerals enriched with trace
metals (Kirby and Rimstidt, 1994). The properties of ash aredependent on thecomposition of the
parent coal, conditionsduring combustion, efficiencyof emission control devices, storageand
handling of by-products, and climate.
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Fluidized bed ash (FBA) consists of many small, irregularly-shaped particles ranging in size
from25 to 2000 micrometersin diameter, with specific gravities ranging from 2.65 to3.05 g/cm3
(Kilgour, 1992). Generally, thesize of the particles depends on thesorbent material used, thefuel
type,thetemperatureatwhichthecoal is burned, and fluctuations in theoperatingconditions (Berry
and Anthony, 1987).

The inorganic constituents ofash are typicallythosepresent in rocks and soils, primarily Si,
AI, Fe, andCa. FBA contains asignificant amount of Ca dueto theaddition of limestone during the
combustion process. Because coal is known to contain every naturally occurring element, small
quantities of each of thesemay also be present in the ash material.

Most major elements tendtobe present in relatively stable particle cores rather than on the
surface oftheparticle where mostchemical and physical reactions takeplace. It is thoughtthatthis
is because theseelements arenotvolatilized during combustion,but instead forma meltand remain
in thiscondensed form(El-Mogazi, et.al., 1988). It is also hypothesized thatother metals, suchas
Cd, Ni, Se, Cr, Ni, Zn, and Pb, become volatilized during combustion, then condenseonto the
surfaces of the ash particles as theflue-gas cools. These traceelementsbecome concentrated on
smaller particles due to theirlarger surface areas (El-Mogazi, et. al., 1988). This information
becomes important when trying to determine which traceelements are more likely to become
mobile. Other factors which influence thesolubilitycharacteristicsof various species present in
ash are thetypeof extractant, theash-to-solution ratio, thenumber of extractions, and the length of
the extraction time(El-Mogazi, et.al., 1988).

2.2.4 Disposalversus Use
Over 70 percent As stated earlier, of the 1050 million tons of ash produced in the U.S.

annually, 80%is disposed of as asolid waste. Currently, landfilling isthe major means of disposal.
However, eventhispractice is becoming more difficult dueto the scarcity of available land, thehigh
costs of the disposal operations, and the possibility of contaminatingsurfaceand groundwaters
(Sheih, 1990). While landfilling remains the least expensive disposal option, new regulations
designed toprotect surface and ground waters arecallingfor careful and, consequently, more costly
solid waste disposal methods.

The most significant piece of legislation impacting the disposal of coal residue is the
Resource Conservation and Recovery Act (RCRA) of1976. This and thesubsequent enactment of
theClean Water Act (CWA) in 1977 imposed serious constraintson ponding ash which was the
primary means of disposal atthe time (Burnet, 1987). The United States Environmental Protection
Agency establisheddrinking water standards which aid in the classification of hazardous solid waste
based on concentrations of components found in theirleachates. Currently, fly coal ash isresidues
havebeen exemptedfrombeing classified asahazardous waste; FBA isstill being studied pending
further study. Theseis decisions arewas based on astudiesy performed on coal residue using two
leaching tests;(1) theEPA Toxicity (TCLP) test,and (2) theASTM Standard Method B 3987-81
(Burnet, 1987). Results of thesetests revealed very low levels of elements present inthe leachates.
In fact, most were well below drinking water standards. This is expected to lead to a permanent
nonhazardous classification of coalash (Burnet, 1987).

The ever-increasing amount of ash waste that must be disposed of each year is creating a
tremendousdilemma. Only about320°/ooffly ash waste is being used eachyear; thusflyash isthe
largest fraction of coal residue and is theleast utilized. Perhaps themain reason for not utilizing



more of the coal ash waste is the presence of more abundant and inexpensive raw materials.
Minimization and utilization are twoviable approachesto solving theproblems associated with any
waste. The most common uses for coalfly ash are as a construction material. These uses include:
manufacture of concrete, fill for various constructionsites, production of lightweight aggregates,and
road base stabilization (Smith and Harris, 1987). Other less extensive uses of coalfly ash include
sanitary landfill covers and liners, strip mine reclamation and soil conditioning.

2.3 FBA as an Amendment for Brine Disturbed Soils
Brine contaminated soils are very susceptible toerosion. The twomain reasons forthis are

(1) replacement of divalent cations by sodium which creates a dispersive soil, and (2) loss of
vegetation due to osmotic effectsthatimpact waterand nutrient uptake. The reclamation of brine
contaminated soilsrequires thefollowing; (a)theestablishmentof an effective drainage system,(b)
the replacement of exchangeable sodium by divalent cations (namely, calcium), (c)theaddition of
organic matler to improve soil structure and aggregation, (d) a soil pH adjuster, and (e)
establishment of vegetation to prevent further degradation.

Because oftheFBC process, FBA containsa significant amountofcalciumas well as other
mineral oxides. As seen in Table 2.4, the main constituents of FBA are CaSO4,CaO, and CaSO3·

The abundance of calciumin FBA makes it useful forthe replacement ofmonovalent sodium. The
Ca provided from the FBA reacts with thesodic soilsas follows:

Na Na Na Ca
Na SOIL Na + 4CaSO4 - Ca SOIL Ca + 4Na2SO4 (7)
Na Na Na Ca

(ash) (soil solution)

Itshould benoted that CaSO4|S much moresolublethan CaO and CaSOswhich mustbefurther
oxidizedtoCaSO4.

While FBA is not a practical source of essential plant nutrients (nitrogen, phosphorus, and
potassium), itcan serveasa supplementarysupplyof micro nutrients in theformof traceelements to
thesoil. Important micronutrients typicallyfound in FBA include iron,manganese, boron,copper,
and zinc (Stout, et. al., 1988). All of these elements are required by plants in small amounts.
Analyses have shown thatFBA contains most of theessential nutrients required for plant growth;
however, if theyare excessive or disproportion ate in the soil, theycan become toxictoplants or
animals (Stout, et. al., 1988). Stout, et. al., (1988) further states thatno phytotoxic effects of micro
nutrients have been observed when FBA was used as a lime source. Adriano, et. al., (1980) stated
that both field and greenhouse studies indicated thatCCBsfly ash might benefit plant growth and
could improve agronomic properties of thesoil. In most cases, theash is addedtothesoil at a rate
of lessthan 5-10% by weight. Addition of FBA has also been shown to increase thewater holding
capacity of thesoil. Rechcigi (1995) suggests that this increase could be partly due to the particle
size,as well as theporosity of theFBA particles. Although theadditionof FBA may changethe
water-holding capacity, it may not appreciably change theamount of water available toplants (El-
Mogazi, et. al., 1988). Other factors affected by the addition of FBA include pH, soluble salt
content, soiltexture,bulk density, moisture content, and exchangeable capacity (Wyrley-Birch, et.
al., 1987).
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Table 2.4 Mineralogical Analysis of a Typical Fluidized Bed Combustion Waste (Rechcigl,
1995)

Constituent FBC
(%byweight)

CaSO4 52.00

CaSOs ½RO 0.60

CaO 33.00

MgO 0.80

NaCI 0.30

P20s 0.02

Fe2O 4.50

SiO2 + insolubles 7.00
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2.3.1 Environmental Considerations
Importantconsiderationstotakeintoaccountwhenselectinganappropriateapplicationrate

of FBA include its effect on pH, soil microbial activity, heavy metal loadings, pollution of surface
and ground waters, and possible cementing or impedance of water flow due to the pozzolanic
properties of theash (Wyrley-Birch, et. al., 1987). Typically, theapplication rates are so low that
thepossibility of cementing is negligible.

The first concern when using FBA as a soil amendment is theeffect it has on soil pH. FBA
contains many alkaline oxides, particularly Ca0, whichmakes ita goodn substitute for agricultural
limestone. The total lime content, expressed as the neutralizing potential of the
materialcompared to an equal amountof ground limestone (CaCO3), rangeS from 31 to 100%,
averaging 60% (Rechcigl, 1995).

When Ca0 comes in contact with water, Ca(OH)2 IS produced as shown below:

Ca0 + 2H20 -> Ca(OH)2 (Û)
This reaction causes highly alkaline conditions and may result in pH's as high as 12 to 12.5.
Depending on theinitial pH ofthe soil,a pH adjuster will probably be necessary to lower thepH to
an acceptable value. Plants require a relatively neutral pH (6.5 to7.2) so itis imperative thatthepH
be monitoredclosely. If thepH is elevatedabovethisacceptablerange, elementalsulfurmaybe
usedtocounteractthiseffect. Elemental sulfur can beoxidizedby microbial activitytoyield acidic
conditions as described in a previous section.

According to Rechcig! (1995), the additionof ash may also interfere with microbially
mediated processes of organic matter decomposition and thecyclingof nutrients such as C, N, S,
and P in the biosphere. This inhibition has been primarily attributed tothe effects the FBA has on
pH and electrical conductivity in thesoil. Other investigations have suggested thatthedecrease in
soil microbial activity could be due to thetoxicconcentrations of Cd, Cr, and Zn (Rechcigl, 1995).
However, theadditionof an organic amendmentwithlow C:N ratio will increase theorganicmatter
content and CEC and result in greater microbial activity (Rechcigl, 1995). Itshould be noted that
effects on microbial activity are negligible atlow application rates (<10 to12%).

Another concern when using FBA as a soil amendment isthe possibility ofpolluting nearby
surface and ground waters with heavy metal impurities which may be present in thecoal prior to
combustion. Several studieshave reaffirmed thatFBA is nota toxicsubstance based on theUSEPA
TCLP test. In Table 2.5,tThe leaching potential of FBA is comparedwith theNational Primary
Drinking Water Standards (NPDWS) andtheOklahoma Water QualityStandards (0WQS) for acute
and chronic toxicityin Table 2.5. All toxic metals are below theNPDWS and OWQS standards
except Cr, which is nearly twicethestandard. However, ithas been shownthatif FBA is applied to
soil at moderate rates (<2 to5%), thepotential contaminationof ground water by toxicmetals is
not a concern(Rechcigl, 1995).

Ground and surfacewater pollution is not the only concern heavy metals pose on the
environment. Other concerns include crop effects, risk to livestock, and potential food chain
bioaccumulation. Consequences from excessive levels of metals in soil depend on numerous
complex reactions between thetraceions and components of soil, i.e., solid, liquid, and gaseous
phases (Rechcigl, 1995). Acceptable concentrations of tracemetals in surface soils will vary
depending on the local condition of thesoil and the land use. Currently, most research involving
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Table 2.5 Leaching Potentials (mg/L) of Fluidize d Bed Ash for Toxic Metals in Relation to
the National Drinking Water Standards (NPDWS)(Rechcigl,1995)

OWQS
Toxic Metal FBA NPDWS

Acute Chronic

As <0.04 0.05 0.36 0.19
Ba <1.00 1.00 NA NA

Cd <0.01 0.01 formula* formula

Cr 0.09 0.05 NA 0.05

Pb <0.04 0.05 formula formula

Hg 0.0005 0.002 0.0024 0.0013

Se 0.001 0.01 0.02 0.005

Ag <0.04 0.05 NA NA

* Standards for cadmium and lead are calculatedusing stream hardness concentrations.



heavy metals loadings has been in relation totheapplicationof sewage sludgeonagriculturalland.
Stout, et. al., (1988) indicate thatFBA has very low levels of heavy metals compared tosewage
sludge. Stout, et. al., (1988) also suggest thattheoxide formof heavy metalsin FBA renders them
much less availableto plants thantheorganic forms present in sewage sludge. Table 2.6 shows
acceptable ranges of nutrients andheavy metals insoils, as well as ranges present in a typicalsample
of FBA. It is important to note that the levels of heavy metals in FBA are within ranges normally
found in soils. Still, it is important that theseheavy metals loadings not exceed loadings
recommended for sewage sludge as shown in Table 2.7 (Stout, et. al., 1988).



(05/23/2007)Chris Kierst - report049.pdf Page 28

Table 2.6Average Concentrations (µg/gotdrymaterial)and Typical RangesforSome ComponentsFound in Fluidized Bed Ash
and Soils(Stout,et al., 1988)

FBA SOILS

(Micrograms per gram of dry material)

Group Component Average Range Average UsualRange
Essential plant Ca 380,000 240,000 -460,000

nutrients

Mg 7,100 5,000 -12,000 100 -1,500

K 2,500 500 -8,000

P 430 380 - 500 400 - 3,000

Fe 11,000 800-16,000 -- 14,000-40,000

Mn 485 210-685 850 200-3,000

Mo 0.19 0.12-0.28 2 0.2-5

B 110 95-170 10 2-100

Heavy Metals Cu 15 12-19 20 2-100

Zn 55 29-105 50 10-300

Ni 21 13 -29 40 5 -500

Pb 3.2 1.5 -7.5 10 2 -200

Cd 0.5 --- 0.5 0.01-0.70

Cr 15 9 -23 200 5 -1,000

Phytotoxics Se 0.29 0.16 -0.58 -- 0.1 -2

Al 10,000 4,000 -20,000
-- 14,000 -40,000
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Table 2.7 Maximum Cumulative Heavy Metal Loadings onSoil (pounds/Acre) Based on
Textural Classof Soil(Stout, et al., 1988)

Silt, clay loam,
Fine sandyloam, sandy clay loam,
very finesandy siltyclay loam,

Heavy Loamy sand, loam, loam, sandy clay,
Metal sandy loam silt loam silty clay,clay

-----------Pou ndsper Ac re --------------

Cd 2 3 4.5

Zn 50 150 300

Cu 25 75 150

Ni 10 30 60

Pb 100 300 600

Cr 100 300 600

2



(05/23/2007)Chris Kierst - report049.pdf Page 30

3.0 METHODOLOGY (Pyle,1996)
3.1 Site Characterization Studies

An initial siteassessmentwas necessary toprovide background information and todetermine
theextent of damage caused by brine at the Clearview site. The site assessment included the
following: development of a surfacesoil sampling plan, analysis of control and composite soils, and
assessmentof water quality of nearby creeks.

3.1.1 Field SamplingandAnalyses

3.1.1.1 SoilSamples
The soil samples used inthisstudy were collected atthe Clearview site under thesupervision

of John Haberer, the Soil Scientist atthe Okfuskee County Conservation District (OCCD).

3.1.1.2 Water Samples
Watersampleswere collectedfrombodiesdirectlyaffected bythebrinedamaged land atthe

Clearview site. Sampling locations were chosen in collaboration with Dan Butler, Aquatic
Biologist, with theOklahoma Conservation Commission -Water QualityDivision (OCC-WQD).

3.1.1.3 Sampling Methodology
Environmental sampling can be tedious because the materials being sampled are quite

variable andcomplicated.It is imperative todevelop precise sampling protocolsto ensurevalid and
accurate data. Table 3.1 isan outline of ageneral sampling protocol forenvironmental applications
(Keith, 1988).

3.1.1.4 SoilSampling Methodology
Soil sampling locations were determined in collaboration with the area soil scientist at

OCCD. Soils were collected fortwo purposes: (1)toprovideageneral profileofthe affected area,
and (2) toprovide a representative compositesampletobe used in the laboratory studies.

3.1.1.5 SoilProfile
The soil profile was examined to give a general idea of the extent of brine contamination in

theaffectedarea. The constituentsof concernincluded pH, EC, totalandextractablecalciumand
sodium, chloride, and sulfate. These parameters were chosen because of their importance in
defining brine contaminated soils.

Soil samples were takenat21 different locationsas shown in Figure 3.1. Sampling sites1
and 2 were chosen to obtain control or unaffected soil samples. These samples were used as a
comparison todetermine theextent of damage of theaffected area. Sites 3 through13were chosen
todetermine spatial variability related tothe movementof contaminants asthey traveltheClearview
Creek corridor. Sites 14 through21 were chosen forcomparison with existing data collected by
OCCD in 1989.

Ateach site,sampleswere takenfrom twodifferent depths; (1) Oto6 inches, and(2) 6 to12
inches. Thus, a totalof 42 soil samples were collected. Rocks and vegetation were



Table 3.1Outline of a Generalized Sampling Protocol (Keith, 1988)

Main Point
(Program Purpose) Subelements

Analytes of interest Primary and secondarychemical
constituents and criteria for
representativeness

Locations Site, depth, and frequency

Sampling points Design, construction, and performance
evaluation

Sample collection Mechanism, materials, and methodology

Sample handling Preservation, filtration,, and field control
samples

Field determinations Unstable species and additional sampling
variables

Sample storage and transport Preservation of sample integrity
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Figure 3.1Sampling Locations for SoilsCollectedat the ClearviewSite for a SoilProfile



cleared fromthe surface prior tosampling. Soil samples were collected using a hand auger, then
transferredto plastic sample bags with an airtight seal. The samples were transportedto the
laboratory and immediately prepared for chemical analysis. The samples were allowed toair-dry,
thenpulverized using a porcelain mortar and pestle andpassed througha No. 40 sieve. The sieved
soil samples were placed back in plastic samplebags until analyzed.

3.1.1.6 CompositeSoilSample
A composite sample was collected for both physical and chemical analyses. The physical

parameters of concernwere moisture content,particle size, bulk density, plastic and liquid limits,
and dispersivity. The chemical parameters analyzed were pH, electrical conductivity (EC),
nutrients, cation-exchange-capacity (CEC), exchangeablesodium percentage (ESP), sodium
adsorption ratio (SAR), selected metals, and selected anions.Analytical procedures utilizedare
outlined in Appendix BA.

Composite sub-samples were collected atfourdifferent locations within theaffected area, as
shown in Figure 3.2. The otherfourlocations werechosen along theClearview Creek corridor and
composited to represent a worst-case scenario. The sample collected outside the area served as a
control.

Soil sampleswere collected from adepth interval of0 to8 inches using a shovel. This depth
interval was chosen because it represents the plow layer, which is the layer of concem when
reclaiming agriculturalland. The compositesub-sampleswere collected,transported,andprepared
as described intheprevious section. The compositesample was prepared withequal weights of the
four individual sub-samples.

3.1.1.7 Water SamplingMethodology
Thewater monitoring programwasdesigned toassesstheimpactsofthebrinecontaminated

site on adjacentwater bodies. As seen in Figure3.3, Clearview Creek flows directly throughthe
affected areaand theninto Alabama Creek. Existing data collectedfrom thesecreekshas shown
elevated concentrations of dissolved ions commonly present in brine; therefore,many of thewater
samples were analyzed for parameters traditionallyassociated with brine. Samples were also
analyzed for basic water quality parameters.

The sampling locations were chosen to determine impacts on both Clearview Creek and
Alabama Creek. The four locations are shown in Figure 3.3. Site 1, located on Clearview Creek
immediately downstream from theaffected area, was chosen to determine thequality of water
exiting theClearview site. Site 4, located downstream from theconfluence of Clearview and
Alabama creeks, was chosen toassessthe impacts of Clearview Creekon Alabama Creek. Sites 2
and 3 were chosen to assess the water quality of Clearview Creek and Alabama Creek prior to
influence fromthe Clearview site.

Grab samples were collected on a monthly basis ateach sampling location. The samples
were collectedin 500 ml polyethylene bottles. The bottle lids were also polyethylene and had a
polyethylene foam liner toprevent leakage. Both thebottles andcaps were rinsed several timesin
thecreek, slightly downstream, toprevent stirring up sediment at theactual saimplinglocation. For
collection, thebottles were submerged, filled until no head spacewas left, and thencappedtightly.
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Figure 3.2Sampling Locations of SoliCollectedat theClearviewSite for Laboratory Studies



(05/23/2007)Chris Kierst - report049.pdf Page 35

Figure 3.3Water Sampling Locations at the ClearviewSite
Samples were alsotakenfollowing high-flow eventsusing a single-stagesampling device.

The device consistsofa sample container, an air exhaust, anintake, and abottle seal. Adiagram of
thesecomponents is shown in Figure 3.4 (OCC-WQD, 1995). The samplers were constructed by
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attaching a series of sampling components to a 2" x 8" wooden board. The components were
attached so thattheintakes were at one foot intervals from thecreek bottom. The samplers were
installed and maintained according to OCC-WQD guidelines (OCC-WQD, 1995). The samples
were collected in half-gallon polyethylene bottles andwere composited based on volume following
OCC-WQD Standard Operating Procedure (SOP) No.4 (OCC-WQD, 1995).

When thesurface of thewater rises tothelevel of theintake nozzle, water enters thesample
bottle. As thecreekrises,thewaterin theintake alsorises. As shownin Figure 3.4 (OCC-WQD,
1995), when theelevation of thewater level "W" reaches the crown of theintake "C",flow starts
over theweir of theintake and siphons water into thesample bottle. The bottle continues tofill until
thesamplerisesto thefill mark "F", andwater isforced up totheairexhaustto theelevation of the
creek "W". As thecreek rises to the level of theexhaust port "D", air is trappedin the air exhaust.
No flow can passthrough altering theoriginal sampleas long as sufficientair remains in the tubes.
The exact dimensions used for the single-stage samplers are shown in Figure 3.4 (OCC-WQD,
1995). These dimensions were specific for low-velocity sampling (i.e., velocities less than4 fps).

3.1.2 Field Analyses
Several basic water quality parameters were measured in the field at the time of sample

collection.These parameters include; electrical conductivity (EC),temperature, pH, Eh,dissolved
oxygen (DO) and alkalinity. All field measurements followed Standard Operating Procedures
(SOP's) asoutlined bythe0CC-WQD. Field determinationswere madeatthe samelocationsasthe
samples collected for laboratory analyses.

3.1.3 Laboratory Measurements
For every sampling episode, threewater samples were collected at each location. The

samples were labeled as follows: (1) Parameters, (2) Nutrients, and (3) Metals. The parameters
sample was collected forturbidity, totalsuspendedsolids (TSS) and totaldissolved solids (TDS),
and anions analyses. The nutrients sample was collectedfor ammonia, totalKjeldahl nitrogen
(TKN), and totalphosphorus(TP) analyses. This sample was preserved bythe addition of1 mLIof
concentrated sulfuric acid (H2SO4). The metals sample was collected for selected total metals
analyses and was preserved by the addition of 2 ml of concentratedheavy-metals-gra de nitric acid
(HNO3). All samples were placed on ice until theywere transportedto the laboratory. They were
stored in a4°C refrigerator until analysis. Table 3.2 is a list of preservation methods and holding
timesfor all sample analysesused in this study (USEPA, 1983).Analytical procedures are outlined
in Appendix BA.

3.2 Rehabilitation DesignStudies
3.2.1. Materials

The soil amendments considered in thisstudy included; (a) fluidized bed ash (FBA), (b)
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Figure 3.4Diagram ofSampleComponentsand DimensionsUsedinthe Single-StageSampler
Table 3.2Preservation and Holding Times Required for Water Analyses (USEPA, 1983)
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Measurement Preservative Holding Time

Turbidity Cool, 4°C 48 Hours

TSS/TDS Cool,4°C 7 Days

Chloride Cool,4°C 28 Days

Nitrate Cool,4°C 48 Hours

Phosphate Cool,4°C 48 Hours

Sulfate Cool, 4°C 28 Days

Ammonia Cool, 4°C 28 Days
H2SO4Í0pH < 2

Total Kejldahl Cool, 4°C 28 Days
Nitrogen H2SO4t0 pH < 2

Total Phosphorus Cool,4°C 28 Days
H2SO4topH<2

Total Metals Cool,4°C 6 Months
HNO3Í0pH<2



gypsum,(c)sulfurdust,and (d)turkeylitter. TheFBA wasprovided by Brazil Creek Minerals Inc,
located in Fort Smith, Arkansas. The gypsumand sulfur were purchased froma local nursery. The
brand of gypsumusedwas Hoedown analyticalgrade0-0-0, with 23.00% Ca and16.50% Sfrom
CaSO4· The brand of sulfur used was Hi-Yield wettable dusting sulfurwithte active ingredients
being 90.0% sulfurand 10.0%inert ingredients. The turkey litter was provided by Hollingsworth
Litter Service located in Springdale, Arkansas. Analysisofthe litter was provided with thesample.
The analysis was done by the Cooperative Extension Service at the University of Arkansas,
Department of Agriculture. The broiler litter contained 56 pounds/ton N, 48 pounds/ton P20s, 36
pounds/ton K20, and had a moisture content of 30%.

3.2.2 SoilAmendment Application Rates
This sectiondescribes theprocedures used to determine the applicationrates of thefour

amendments (i.e., FBA, gypsum,, turkeylitter, and sulfur). Soil pH was themain criterion used to
determine theoptimum application rate in the batch studies. All batch studies were conducted on
both thecontrol and thecomposite soil samples.

Gypsum
The gypsum application rate was determined based on literature values and the rate

suggested by themanufacturer.

Turkey Litter
The turkeylitter application rate was based on literature values and suggestions fromthe

Oklahoma Cooperative Extension Service.

FBA
Batch studies were conducted todetermine theoptimum application rate for FBA. The first

batch study consisted of soil and FBA only. 100 grams of soil was used per sample. FBA was
addedat the following application rates; (a) 0.1%, (b)0.5%, and (c) 1.0%by weight. The samples
were mixed well and deionized water was added to make a saturatedsoil paste. The pH of the
mixture was measured immediately and in 24 hours todetermine thetime-dependenteffectsFBA
has on thesoil pH. This study was performed in duplicate.

Thesecond batch studyconsisted of soil, FBA, gypsum,and turkeylitter. 300 gramsof soil
was used for thisbatch. This batch was similar tothe first exceptgypsum and turkeylitter were
added todetermine thepHeffects theyhad on thesystem. Gypsum was added atan application rate
of 9 tonslacreor2.13 g/300 g of soil. Turkey litter was added atan application rate of 30 tonslacre
or approximately 7.5 g/300 g of soil. FBA was varied at the following application rates; (a) 2
lbslacre0.1%, (b)10 lbs/acre0.5%, and (c) 20 lbslacre1.0% byweight. The samples were mixedand
thepH was measured of the saturatedsoil paste. This study was performed in duplicate.

The thirdbatch study was identical tothesecond,but sulfurdustwasadded tohelp lower the
pHof thesystem.Gypsum and turkeylitter were added atthe same application rate as above. FBA
was added at2 and 10 lbslacre0.1%and 0.5%. The pHof the batches were measured overa17 day
period oruntil thepHwas within an acceptable range forplantgrowth. Thisstudywas performed in
duplicate.

Other information consideredfor determining theapplicationrate of FBAincluded metals



analyses performed on thesoil and FBA.

Sulfur
A batch study was alsoconducted todetermine theoptimum application rate of sulfurdust.

Gypsum and turkeylitter were added at thesameapplicationrates discussed previously. FBAwas
added at an application rate of 20 lbslacre1% by weight. Sulfur dust was added at 1, 5, and 10
tonslacre. The pH values of the batches were measured until theyreached a level acceptable for
plant growth or24 days, whichever came first.

3.2.3 Leach Studies
Leach studieswere conductedtodetermine concentrationsof soluble metals leachable from

the amendments applied to the soil atthe Clearview site. The samples were as follows: soil only;
soil plus each individual amendment; soil plus FBA, sulfur, and turkey litter; soil plus gypsum,
sulfur,and turkeylitter; and soil plus all amendments. Various combinations ofthese amendments
were added for comparative studies. The amendmentswere incorporated atthe optimumapplication
rates as determined from the batch studies. The studies included both control and composite soil
samples, and each was performed in triplicate. The samples were shaken for 24 hours in
polyethylene bottles at a 1:10 solid:liquid ratio using deionized water as the extract solution.
Following each 24 hour cycle,thesampleswere centrifuged and filtered througha 0.45 micron
cellulose membrane filter. Afresh extract solutionwas added forthe next24 hourshakecycle. This
procedure was repeated a thirdtime. The extracts were analyzed for the following chemical
properties: pH, EC, selectedsoluble metals (Ca, Na, K, Mg, Cd, Pb, Cu, Cr, Fe, Se, andZn), and
selected solubleanions (CI ,NO3,PO4 ,and

SO42-)SCC0rding tothe methodsdescribed previously.

3.3 Rehabilitation Plan Implementation
Site rehabilitation activities included earthwork,adding soil amendments, and revegetation.

The high walls created by years of erosion were reduced to < 6 degree slope. Culverts and drop
structures were placed in thedeep gullies, and diversion ditches were installed to retard incoming
overland flow from surrounding fields. The existing channel of Clearview Creek was leveled off to
provide a stream bed capable of transmittinga large volume ofwater over awide area.Accumulated
trash was buried on site, away from thedrainage area. After the land had been brought to an
acceptable shape, itwas tilledand prepared to receivethe soil amendments. The amendments were
added in the following order: FBA, gypsum, sulfur dust, and turkeylitter. Following each
amendment, the land was disced to incorporate the amendmentinto the soil. Bermuda grass
(Cynodon dactylon)was thenspriggedon thereclaimed land.After sprigging, theland was covered
with hay mulch toprotect the loose soil and amendments fromerosion. Prior tothe second growing
season, hay bales were anchored in isolated locations to reduce runoff and erosion in areas where
vegetative cover had not been established.

3.3.1 Materials
The materials utilized during rehabilitation included thenative soils, FBA, gypsum, sulfur

dust, turkeylitter, and Bermuda grass.

3.3.2 Loading Rates
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During field implementation, the loading rates forall ofthe soil amendments were identical
tothoseused in the laboratory studiesdescribed previously.

3.4. Post Implementation Monitoring Plan
3.4.1 Water Sampling

The water quality-monitoring program wasdesigned to determine the impacts of thebrine-
affected area on receiving water bodies. It is important to note that Clearview Creek is an
intermittent stream. During prolonged periodswithout rain,thewatertabledropsbelowthelevel of
the Clearview Creek channel, leaving only isolated pools separated by the dry creek bed. Even
thoughno measurable flow can be determined between the surface pools, subsurface flow can
continue to transportcontaminants down thecreek channel. Evenduring dryperiods,contaminants
can migrate, eventually discharginginto Alabama Creek. Therefore, the creeks were monitored on a
monthlybasisto account forseasonal fluctuations. During periods of low flow, thewatersampling
stationssometimes did not yield sufficientquantities of water toprovide representative samples.

3.4.2 Fluid Levels
Fluid levels were measured daily atthe foursurface water sampling locations fora period of

nine months; two months priorto remediation and seven months after remediation. Rating curves
(i.e., stageversus discharge) for Alabama andClearview Creeks have not been developed; hence,
flow rates cannot be calculated fromthe fluid level measurements.
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4.0 RESULTSAND DISCUSSION
4.1 SiteSoils

Results of soilsample chemistrytakenattwo different depths (i.e., 0 to6 inches and 6 to 12
inches) are shownin Tables 4.1.and 4.2, respectively. Soluble salt concentrations are expected to
accumulate in surface soils due tocapillary movementof water followed by evaporation;however,
no correlation could be madewith thesoil samples. Itwas also difficult tocorrelate theelevated
concentrationsandthemovementofcontaminants down theClearview Creek corridor. Soils within
the affected area were found to be surprisingly variable fromone location to the next, making it
difficult todevelop isoconcentration contour maps.

Ratios of sample concentrations tothe maximum concentration were calculated for selected
data (e.g., EC, chloride, and soluble sodiumof thesoils sampled at0 to 6 inches) and compared to
theirdistance froma reference site, orsite17 (See Figure 3.1). The samples located down thelength
of theaffected areawere used for comparison (i.e., samples from sites 3,4,5,6,8,10,11,12,13, and
17). As observed in Figure 4.1,thecontaminant concentrations for EC,chloride,and solublesodium
generally increase with distance from site 17. This can be explained due totheirproximity tothe
Clearview Creek corridor. Those samples takenclose tothedrainage area are highly concentrated
because thecontaminantsaretransporteddown thisdrainage channelduring rainevents.The creek
is seasonal and will run dry when there is little precipitation. As the water evaporates, thesoluble
salts are left behind toprecipitate on thesoil surface, resulting in high concentrations of salts.

4.1.2 Compositeand Control SoilSamples
4.1.2.1 PhysicalProperties

The physical soil properties of concern included; soil moisture content, bulk density, soil
texture,liquid and plastic limits, and dispersivity. The results ofthese analyses are shown inTable
4.3 for both thecompositeand control soil samples.

Soil texture of the control and composite sampleswas determined using the hydrometer
method. As shown inTable 4.4,thecontrol samplewas asandy loam and thecomposite sample was
a clay loam. The elevated clay content of thecomposite soil was assumed tobe due to weathered
parent material and deposited material which had accumulated over timedue to the extensive
erosion within theaffected area. The pinhole testresults for thecontrolsample were inconclusive
due to its low claycontent.

Bulk densities were determined using twodifferent methods; theexcavation method and the
clod method. These methods gave inconsistent results. The bulk density of thecontrol sample, ata
moisture content of 16.1%, was 1.77 and 1.31 g/cm3, as determined by the excavation and clod
methods, respectively. The composite sample was determined to have a bulk density of 1.62 and
1.50 g/cm3, at a moisture contentof 14.4%. The discrepancies of thedata obtainedby thetwo
different methods could bedue toexperimental error. Specifically, intheexcavation method itwas
imperative tofind a level area since thevolume ofthe excavation was measured by dispensing water
from agraduatedcylinder. Because oftheexcessiveerosion atthe Clearview site, itwas difficult to
find a level areaatsome samplinglocations.



Table 4.1 - SelectedChemicalAnalyses of a Surficial (0to 6 inches) Soil Plan of theAffected
Area at theClearviewSite

Soluble Total Soluble Total
Site pH EC CI SOf Ca2* Ca2* Na* Na*

(mS/cm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

1 8.1 0.384 41 40 45 653 14 41

2 7.9 0.480 134 27 200 1,021 72 179

3 7.4 47.1 20,866 81 551 3,030 6,690 8,692

4 7.5 36.1 14,336 185 1,530 7,726 5,575 9,509

5 7.1 46.8 7,391 112 1,101 5,890 7,680 11,309

6 7.2 80.6 11,746 162 1,168 5,876 13,235 17,781

7 7.2 62.3 9,232 412 1,222 6,257 10,150 10,912

8 7.6 43.4 10,290 117 459 2,542 6,664 8,779

9 7.6 9.0 1,214 605 2,795 9,372 961 1,441

10 7.6 39.2 9,245 192 653 2,934 6,838 9,524

11 7.8 24.4 4,921 61 472 2,551 2,657 3,724

12 7.3 0.378 62 22 2,713 14,956 116 184

13 7.7 19.8 4,069 58 1,289 6,852 3,197 4,697

14 7.7 2.95 358 2,007 391 1,711 438 545

15 7.7 6.11 2,250 1,507 398 2,222 1,386 1,426

16 7.7 10.8 3,392 95 411 3,216 2,982 3,105

17 7.2 17.0 6,406 299 442 2,272 2,662 5,418

18 7.5 11.7 3,941 103 391 2,034 1,891 3,523

19 6.7 40.5 18,929 63 453 3,111 6,027 9,001

20 6.7 .981 3,028 56 764 4,973 13,647 22,996

21 7.4 21.9 8,399 80 716 4,721 3,575 5,788
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Table 4.2 - SelectedChemicalAnalyses of a Soil Plan (6 to12 inches) of the Affected Area at
the ClearviewSite

Soluble Total Soluble Total
Site pH EC CI- Sol Ca2+ 2+ Na' Na*

(mSlcm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

1 7.7 .152 11 19 10 179 11 38

2 7.4 .559 131 29 69 736 110 180

3 7.6 27.1 10,675 46 1,238 4,049 3,880 6,408

4 7.6 25.9 5,324 96 2,003 6,715 4,157 7,422

5 7.0 42.0 4,297 58 1,824 5,567 5,349 6,710

6 7.7 45.2 10,002 155 1,664 5,113 7,597 9,447

7 7.0 17.1 3,517 124 1,982 6,441 2,197 2,690

8 7.6 14.4 2,522 81 399 2,132 2,134 3,321

9 7.5 17 2,417 2,020 4,226 15,255 2,417 4,121

10 7.8 5.81 844 124 1,621 2,771 1,312 1,907

11 7.3 27.7 6,192 46 367 1,931 4,327 7,652

12 8.0 1.04 40 29 1,998 3,429 164 316

13 7.4 18.5 3,692 64 2,001 5,852 2,757 4,697

14 7.5 6.79 221 6,265 256 1,334 1,662 2,071

15 7.5 6.92 1,670 1,924 1,184 2,186 1,584 2,059

16 6.8 31.2 13,581 172 786 1,978 4,660 6,023

17 7.3 19.4 8,166 346 840 1,799 2,919 5,351

18 7.3 18.1 7,287 82 2,129 3,035 6,027 7,953

19 7.3 29.7 14,066 42 1,116 2,899 5,291 6,574

20 7.6 8.56 3,199 39 712 4,115 1,628 1,992

21 7.3 26.3 11,348 61 801 4,671 4,295 7,475
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Figure 4.1:Ratio ofSoilConcentrationsto Maximum Concentrationsversus DistanceFrom SampleSte 17(adapted from Pyle,
1996)



Table 4.3 Various PhysicalProperties of the ClearviewSoil.

SoilSample

Parameter Control Composite

Soil Moisture Content (%) 16.1 ± 0.35 14.4 ± 1.5

Bulk Density - In Situ (g/cm3) 1.77 1.62

Bulk Density - Clod (g/cm3) 1.31 ± .01 1.50 ± .01

Particle Size Analysis - Hydrometer Sandy loam Clay loam

Liquid Limit (%) 21.8 25.1

Plastic Limit (%) 14.7 17.4

Plasticity 7.1 7.7

Dispersivity Not dispersive ND3 -Slightly
dispersive

Table 4.4 Textural Analysis of the ClearviewSoil.

SoilSample

Parameter Controi Composite

Clay (%) 14 36

Silt (%) 31 28

Sand (%) 55 36

Classification Sandy loam Clay loam



4.1.2.2 Chemical Properties
The results of thesoluble salts and nutrients analysesare shown in Table 4.5. As expected,

concentrations of most constituents typically found in brine were substantially higher in the
compositesample thanin thecontrol sample. The parameters most significantly influenced by the
brine contamination included conductivity, sodium, and chloride concentration.

The negative and positive charges in the soil solution must be equal according to the
condition of electroneutrality. The concentrations of soluble cations and soluble anions, in meqlL,
were summed for both thecontrol and composite soil samples. The cation-anion charge balance
error (CBE) was calculatedfor eachsoil sample usingthefollowing equation (Cates, 1993):

CBE = {(0Cations -0 Anions) /(0 Cations+ 0 Anions)} x100. (22)

The CBE calculated forthe control sample was lessthan 0.1%;whereas, theCBE calculatedforthe
composite sample was approximately 9%. This slightcharge imbalance for thecomposite sample is
probably due to incomplete analysis for all cationicspecies.

The higher pH value for the composite soil samplecan beattributed to the elevated sodium
concentrations. The sodium-soilcomplex (micelle) undergoes hyd rolysisaccording to the following
reaction (Brady, 1990):

Na* Micelle + H2O ->
H* Micelle + Na* + OH (23)

(soil solid) (soil solution) (soil solid) (soilsolution)
In turn,the released sodium ions have adverse effects on plant metabolism and nutrient uptake.

Exchangeable cations, cation exchange capacities,exchangeable sodiumpercentages, and
sodium absorption ratios of the soilsare shown in Table 4.6. The data suggeststhat the composite
sample isa saline-sodic soil based on the EC and ESPvalues.

The resultsoftotal metals analyses performed on the soilsare compared with typicalvalues in
Table 4.7. Again, concentrations of alkali and alkaline earth metals are significantlyhigher in the
composite soil due to the brine contamination. Leadand zinc concentrations in the composite soil
are higher than average; however, all of the heavy metals concentrationsare within thetypical
ranges outlinedby Stout, et. al. (1988).

4.2 Resultsof FBA Analysis
Asartple ofthe Brail Creek Minerals FBAwm analyzed todetermine thelime content,pH,

and heavy metals content ofthe ash. This data was used todetermine an optimum application rate
for the reclamation of the Clearview site. The results of these analysesare comparedto typical
ranges as shown in Table 4.8 (Stout, et. al., 1988). The pH of the FBA was 11.9, which was
expecteddueto the largeamounts of basic metal oxidespresent, typicallyCaO and MgO. It isthese
metal oxidesthat make thismaterial suitable asan ideal substitute for agricultural limestone. The
limemine content in FBA typicallyranges from31 to 100%,averaging 60%, and is expressed asthe
neutralizing potential ofthe material compared to an equalamountofground CaCO30f 89t|CUllUfâl

limestone (Rechcigl, 1995). The FBA used in thisstudywasdetermined to have a lime content of
55% CaCO3 ·

Most of the metals of concernin the FBAwere determined to be within the typicalFBA
Table 4.5 SolubleCations,Anions, and Nutrient Analysis ofthe Clearview
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Soil.

Clearvi w Soil

Category Parameter Control Composite

pH 6.6 ± 0.4 7.5 ± 0.9

EC (mŠlcm) 1.95 ±0.2 57.6 ±4.2

Na* 11 ± 1 8,406 ± 607
Ca2+ 23 ± 3 1,923 ± 152

Soluble Cations
K* 4.1±0.3 8.4±0.3

(ppm) Mg2+ 12.6±0.9 483±29

CI 34.2 15,529

NO3 0.42 48.2

.
PO43- 0 .2 0

Anions
(ppm) SO42-

25.6 107

N-NO3 0 65

P 27 7Nutrients*
(ppm) K 199 355

Analyzed by theOklahoma Cooperative xtension Service
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Table 4.6 Exchangeable Cations, CED, ESP,and SAR Analyses of the ClearviewSoil.

SoilSample

Parameter Control Composite

Exchangeable Na*(meqlL) 2.6±0.3 491±9

Exchangeable Ca2*(meqlL) 15.6 ± 0.6 21.9 ± 0.8

Exchangeable K* (meqlL) 41.2 ± 0.2 100 ± 1

Exchangeable Mg?' (meqlL) 63.4 ± 2 19.3 ± 0.6

Cation Exchange Capacity (meql100g soil) 79 ± 9 495 ± 57

Cation Exchange Capacity (meqlL)* 94.4 ± 6 582 ± 72

Exchangeable Sodium Percentage (%) 2.1 ± 0.3 75.1 ± 0.3

Sodium Adsorption Ratio 2.6 242
* Calculated by summationof exchangeable cations.



Table 4.7 Metals Analysis of the Clearview Soil Compared with Typical Ranges for Soils
(Stout,et. a., 1988).

Clearvi;w Soil Typical Soil
Parameter Control Composite Average* Range*

Ca (ppm) 756 ± 54 3,209 ± 195

Mg (ppm) 1,177 ± 47 3,882 ± 111 100 - 1,500

K (ppm) 2,056 ± 134 5,129 ± 114

Na(ppm) 43.2±1.0 9,725±94

Al (ppm) 9,078 ± 722 32,375 ± 1,647 - 14,000 -40,000

B (ppm) 0.5 1.93 10 2 -100

Cd (ppm) 0.017 ± 0.008 0.085 ± 0.020 0.5 0.01 -0.70

Cr(ppm) 6.64±2.32 44.5±3.3 200 5-1,000

Cu(ppm) 2.17±0.23 11.6±0.5 20 2-100

Fe (ppm) 5,292 ± 220 26,434 ± 2,484 -- 14,000 - 40,000

Mn (ppm) 87.1 ± 2.2 510 ± 68 850 200 - 3,000

Ni(ppm) 11.9±1.3 28.3±0.8 40 5-500

Pb (ppm) 3.03 ± 0.19 16.7 ± 1.4 10 2 -200

Zn (ppm) 20.7 ± 2.0 88.0 ± 11.4 50 10 - 300
* Information from Stout, et. al., 1988.
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Table 4.8 Comparison ofResultsofTotal Metals Analysis ofBrazil Creek Minerals FBA
to Typical FBA Values (Stout, et. al., 1988).

FBA

Parameter BrazilCreek Average* Range*

pH 11.9±0.1

EC (mŠlcm) 27.2 ± 0.9

Lime Content 55 ± 3
(%CaCO3090l?·)

Ca(ppm) 272,620±4,904 380,000 240,000-460,000

Mg (ppm) 13,085 ± 468 7,100 5,000 -12,000

K (ppm) 3,373 ± 153 2,500 500 - 8,000

Na (ppm) 491 ± 9

Al (ppm) 20,578 ± 863 10,000 4,000 -20,000

B (ppm) 0.13 110 95 -170

Cd (ppm) 0.17 ± 0.01 0.5 -

Cr(ppm) 44.2±4.2 15 9-23

Cu(ppm) 19.1±0.8 15 12-19

Fe (ppm) 55,423 ± 3,809 11,000 800 -16,000

Mn (ppm) 580 ± 15 485 210 -685

Ni(ppm) 39.1±1.4 21 13-29

Pb (ppm) 24.3 ± 2.0 3.2 1.5 - 7.5

Zn(ppm) 62.7±4.0 55 29-105
k Inf0rmation from Stout, et. al., 1988.
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ranges presented in Table 4.8. However, chromium, nickel, and lead were slightly higher than
expected; therefore,thesemetals were analyzed in all extractsobtained from the leach study.

4.3 Application Rates
Recommended application ratesfor thecompositesoilsample were determined for each of

the proposed amendments(i.e.gypsum, turkeylitter, FBA, and sulfur) based on the resultsofseries
of batch studies and literature values.

Gvosum
The composite soil sample contained high concentrations of sodium, which had to be

addressed forthe reclamation strategy. The conven tionalreclamation practice forthe removal of
sodiumfromsoilisbyleaching. Gypsum isthemostcommon soilamendmentforremovingsodium
fromsoil particlesviathe cation exchange mechanism.

The amount ofgypsum required isdependent on both the soil textureand the exchangeable
sodium percentage. Basedonthe information in theOklahoma State Extension Service Fact Sheet
No. 2226, gypsumshould be added to the Clearview soil at an application rate of 18 tonsper acre.
However, it shouldbe added in twoor more applicationsof no morethan 10 tons (OSCEC <

1995). The application rate used in the laboratory portion of this study was 9 tons per acre as
suggested by themanufacturer.

Turkey Litter
Organic matter wasused asan amendment because ofits influence on physical propertiesof

the soil. The incorporation of20 to 30 tonsper acreof organic matter into the plow layer creates
large pores or channelsfor water toenter thesoil(OSCES, 1995). This promotes soil aggregation,
improving soil infiltration and tilth characteristics of the soil.

Turkey litter was used as the source of organic matter because of its nutrient content and
availability. The typeof litter used was a broiler litter, which consisted of bedding (hay, wood
shavings, etc.) and manure. At30%moisture content, thebroiler litter containedthefollowing; 56
pounds N per ton, 48 pounds P20s per ton,and 36 pounds K2 per ton), as provided by the
distributor. Because theClearview soil was in such poorphysical condition,turkeylitterwas added
at an application rate of 2230 tons per acre as suggested by Ray Rydlin of the Oklahoma State
Cooperative Extension Service.

FBA
Several batch studies were set up todetermine therecommended application rate for FBA.

Optimum rates were determined primarily by theeffectsFBA had on the soil pH.
For the first batch study, FBA was applied at varying application rates and no additional

amendments were added. The increase in pH was directly related to the amountof FBA added
(Figure 4.2). All batches resulted in pH values above the range of 6.5. to7.2, which is optimum for
plant growth. This was expected due to the alkaline nature of FBA.

The second batch study used soil with gypsumand turkeylitter added atan application rates
of 5 tonslacre.Results fromthe previous batches indicated that FBA added atan application rate of
1.0% by weight resulted in a pH greater than10 forthe composite soil; therefore,itwas
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Figure 4.2 - Effects of FBA on Soil pH (adapted from Pyle, 1996)



eliminated fromthis batch study. The pH was measureduntil it reached an appropriate value for
plant growth (i.e., approximately7). It is important to note the immediate effectsthevarying
application rates have on thepH. As shown in Figure 4.3,the pH of thesoil mixture with 0.1% FBA
was approximately 7.6; remaining in an appropriate range for plant growth. However, the soil
mixturecontaining0.5%FBA had an initial pHgreater than8. Thebatches consisting of0.1%FBA
reached anacceptablepH level in approximately 8 days(Figure 4.4). After 17 days, thepH of the
0.5% FBA batch was still above 7.5. Based on the results of these batch studies, the suitable
application rate for FBA was determined tobe 0.1% by weight, or approximately 1 tonlacre.

The heavy metals loading was calculated by multiplying the concentration of each heavy
metal determined, toobtaina total loading. Table 4.9 compares the FBA heavy metals loading to
that recommended for sewagesludge (Stout, et. al., 1988).

Sulfur
A batch study was used to determine the application rate of sulfur. The recommended

applicationrates for gypsum, turkeylitter, and FBA were added tosoil.Sulfur dustwas added atthe
following applicationrates: 1 tonlacre,5 tonslacre,and 10 tonslacre.The pH of the batches that
were measured until thepH reached 7.5 (Figure 4.5). AII three-application rates requiredfollowed
thesamegeneral trend,taking24 days to reach thisfinal pH. The reason forthis delay was that1%
FBA was used instead of 0.1% FBA to demonstrate a worst-case scenariowhich might be
encountered in thefield application due to "hot spots". Based on theresults in Figure 4.5, a sulfur
application rate of 1 tonlacrewas deemed adequate to decrease thepH to an acceptable range.

4.4 Leach Studies
As shown in the batch studies, FBA has a considerable effect on soil pH. The FBA is

primarily composed of hydrolyzable metal oxides, which react immediately upon wetting. The
additionofsulfur has proven to be asuccessful pH adjustor; however, based on the batch studiesthe
reaction is slow,takingapproximately one week to counteract the pH increase. Therefore, ofthe
data collected in the leach study, the resultsfrom the first extract are the most important.

Of equal significance isthe possibilityof heavy metals leaching from the amendedsite into
adjacent water bodies. Alabama Creek islisted bythe Oklahoma WaterResources Boardasa warm
water aquatic community (WWAC); therefore,the heavy metals concentrationsmust conform to
certain criteria as outlined in the water quality standards (OWR B, 1995). The metals
concentrations used inthecalculat ion oftotal heavy metals loading(i.e. Cd, Cr, Cu, Ni, Pb, and Zn)
were determined fromthe extract solutions and compared to thesecriteria (Table 4.10).

The criteriafor the heavy metals ofconcernwere dependent on totalhardness. The total
hardness was estimated from thecalcium and magnesium concentration in the first extract ofthe
composite soilwith all amendments, and thenused tocalculate the acuteand chronic water criteria
for warm water aquaticcommunities (Table 4.10).

The pH of the first extract from the composite soil containing all amendments was
determined to be6.88, which was lower than expected. Itwas anticipated that FBA would have a
more significant effect on pH, especially in the first extract.

All ofthe heavy metal concentrations analyzed were belowthe calculated acute values for
WWAC, but Cd, Cr, Cu, and Pb did not conform to thechronicvalues calculated. However, it is
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Figure 4.3 -Effects of FBA onpH ofSoilAmended with Gypsum and Turkey Litter (adapted
from Pyle,1996)



Figure 4.4 - Effects of FBA onpH ofSoilAme ndedwithGypsum and Turkey Litter and Sulfur
(adapted from Pyle, 1996)
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Table 4.9 Comparison of Heavy Metals Loading with Maximum Loadings for Sewage
Sludge (Stout,et. al., 1988).

Heavy Metal Heavy Metal Total Heavy Maximum
Loading in Soil Loading in Metal Loading Loadings for

FBA SewageSludge
Metal (pounds/A) (pounds/A) (pounds/A) (pounds/A)*

Cd 0.17 0.00034 0.17 4.5

Zn 179 0.125 179 300

Cu 23.6 0.038 23.64 150

Ni 65.8 0.078 57.75 60

Pb 34.0 0.048 34.05 600

Cr 90.7 0.088 90.79 600
* Information from Stout, et. al., 1988.
* (Stout, et. al., 1988)



Figure4.5 - Effects of Sulfur on pH of Soil Amende d with FBA, Gypsum and Turkey Litter
(adapted from Pyle, 1996)
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Table 4.10 Comparison of Heavy Metal Concentrations Found inthe First Extract ofthe
Leach Study with Warm Water Aquatic Community (WWAC) Criteria as
Determined by theOklahoma Water ResourcesBoard (OWRB,1995).

CompositeAll Acute Criteria Chronic Criteria
Parameter Amendments (ppm) (ppm)

pH 6.88 NA NA

Cd <0.05 0.11 0.003

Cr <0
.5

- 0 .0 5

Cu 0.07 0.07 0.04

Ni <0.1 4.10 0.46

Pb <0
.1 0 .4 0 .0 2

Zn 0.06 0.34 0.31

5



important to note that these values are enforced for Alabama Creek and the extract values were
calculatedforthesoilsolutionatthe Clearviewsite. Itisassumed thattheconcentrations ofthese
metals would decrease by thetimetheymigrated toAlabama Creek.

4.5 Revegetation
Re-establishment of vegetation at the study site can be evaluated by comparing aerial

photographs before(Figure 4.6)and after(Figure 4.7)implementation ofthe remediation plan (note
that both figuresare to the same scale). The white areas in Figure 4.6 are indicative ofzones ofno
vegetative cover and/or accelerated soilerosion due totheeffectsof oilfieldbrine. The white areas
in Figure 4.6 were treatedduring implementation ofthe remediation plan. The white areas in Figure
4.7, which are significantly smallerthan in Figure 4.6, indicate zones where the remediation
activities were not able to re-establish vegetative cover. The denuded soilareas are outlined on each
photograph. The difference in white area after and before treatmentcorresponds to land area
successfullyrevegetated (reclaimed). Thus, thisproject was ver successful at reclaiming denuded
land; one ofthe statedgoals ofthis project.

Qualitatively,the post-implementation photograph showsan obviousimprovement in terms
ofvegetative cover. Comparing the twophotographs, it can beconservativelyestimated that at least
750 percent of the impacted soilswere effectively re-vegetated.

A more quantitative estimate of the degree of revegetation was developed by actually
measuringtheoutlined areason both photographs and comparingthedifference.The outlined areas
were measured using a planimeter. The measurements showed that the denuded area depicted in
Figure4.6 is reduced by morethan 75% asshown in Figure 4.7.

4.6 Water Quality
4.6.1. Introduction

One of thestated goals for thisproject wasa reduction in the NPS pollutant discharge from
the site. The proposed measure of attainment for that goal was a 70% reduction in the
concentrations of pollutants leaving site. The specific pollutants identified in the Work Plan
included chloride, sulfate, chromium, arsenic, lead, and barium.

The surfacewater monitoring plan was designed to assess changes in water quality both
before and after implementation ofthe remediationplan. Monitoring stations 2T (upstream) and 1G
(downstream) are situatedtoassesstheimpacts of thestudy area on thewater quality in Clearview
Creek. Monitoring stations 3U (upstream ofthe confluence) and 4R (downstream ofthe confluence)
are situated to assesswater quality impactsof Clearview Creek on Alabama Creek.

Considering the geographic locations of the monitoring stations relative to one another
(Figure 4.8), a generic model for thewater quality data canbe formulated. Prior to implementation
ofthe remediation plan,the impacted area would definitely beexpected tocontribute excessiveloads
ofbrine-related constituents (e.g., chloride, sodium, calcium, magnesium) to waters flowingdown
Clearview Creek. Constituent concentrations should besignificantlyhigher at monitoringstation 1G
thanat monitoring station 2T. Moreover, theconcentrations of thesebrine-related constituents
should decrease, due to dilution, as the water flows downstream towardthe confluence with
Alabama Creek. The upstream reaches of Alabama Creek are not affected by discharges ofoilfield
brine or runoff from brine-impacted areas; hence, theconcentrations of brine-related
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Figure 4.6 Aerial Photograph of ClearviewSite Prior to RemediationActivities



Figure 4.7 Aerial Photograph of ClearviewSiteAfter Remediation
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Figure 4.8 - SchematicDiagramof ClearviewSite Water Quality Model
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constituents at monitoring station 3U would beexpected to be significantly lower than thoseat 1G.
The concentrations at monitoring station 4R shouldalso be lower thanthoseat 1G due todilution.

The conceptual water quality model described abovewould also apply immediately after
implementation of the remediation plan. However, theconcentrations ofcertain soluble salts (e.g.,
sodium) at monitoring station 1G should actually increase immediately after remediation. The
concentrations at 1G would decrease overtime asthe excesssalts in the soilsofthe study area areis
flushed out. Soluble constituents related to the specific soil amendments shouldalso increase
immediately after remediation, then decrease over time.Assuming the remediation plan to be
effective,concentrationsofthe brine constituentsat thedownstream monitoringstations(1G and
4R)would beexpected to eventually fall belowtheir pre-remediation levels.

Remediation activities were initiated during June of 1995 and were completed in August of
1995. The pre-implementation monitoring period includes all samples takenbefore September of
1995. The post-implementat ion period includes all samples takenafter August of1995.

4.6.2 Pre-Implementati on Monitoring
The data in Table 4.11 indicate a definite trendof increased electrical conductivity (EC) of

water dischargingfromthe Clearviewsite. According to theaveragevalues shown inTable 4.11,the
EC at Site 1G was 40 timesgreater than the controlsite located upstream ofthe affectedarea (2T).
The extreme increase is related to the high concentrations of solublesalts found in the soilsofthe
study area. However, theimpacted area had onlya slight effect on the ECvalues ofAlabama Creek.
This could be due to dilution from seepage prior to the confluence ofthe twocreeks, and due to the
higher rate of flow of Alabama Creek relative to Clearview Creek.

Sodium andchioride analysesalso indicate increasesinconcentration sbetween upstream and
downstream locationson both Clearviewand Alabama Creeks(Tables 4.12 and 4.13). Increases in
sodium and chloride were more pronounced during extended periods with littleto no precipitation.
Thesodiumconcentration atthedownstreamsite(1G)was100timesgreaterthanthatfoundatthe
upstream site (2T). Chloride exhibitedasimilartrend,with loweroverall increases inconcentration s
during rainy seasons. As expected, thesetwoparameters showed thegreatest impact due to their
abundancein brine.

Total suspended solids(TSS) concentrations weremost pronounced for1G (Table 4.14).
These high TSS values indicate high sedimentloadingsduring runoffevents. During rainfallevents,
the saline-sodic soils in the affected area disperse quite readily, resulting in these high sediment
loadings. Theparticleswashed into ClearviewCreekalso contributed tothehighTSSvaluesfound
downstream in Alabama Creek.

4.6.3. Post-Implementa tion Monitoring
The water quality data for the four monitoring stations are plotted in Figures 4.9 through

4.16.The timevarying concentrationsareplotted for eachoftheNPS parameters, except lead and
chromium which did not show concentrations above detection limits, plus four additional brine
related constituents; calcium, magnesium, sodium,and potassium. The graphs forClearview Creek
show water quality data for monitoring stations 1G and 2T. The graphs for Alabama Creek show
water quality data for monitoring stations 3U and 4R.The water quality data analytical results are
included in
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Table 4.11 Conductivity Data for Water Samples Collectedat Clearview and Alabama
Creeks.

Conductiviy (m3/cm)

C earview Creek flabama Creek

Date Upstream Downstream Ratio Upstream Downstream Ratio

95-01-20 0.088 0.644 7.3 0.254 0.261 1.0
95-01-27* 0.066 0.428 6.5 0.112 0.159 1.4

95-02-02 0.098 0.841 8.6 0.175 0.235 1.3
95-03-15* 0.075 0.417 5.6 0.119 0.171 1.4

95-03-22 0.134 0.807 6.0 0.223 0.298 1.3

95-04-28 0.123 0.652 5.3 0.133 0.162 1.2
95-05-01* 0.061 0.249 4.1 0.136 0.158 1.2

95-05-19 0.188 1.234 6.6 0.250 0.321 1.3
95-05-24* 0.071 0.410 5.8 0.120 0.142 1.2

95-06-16 0.168 0.87 5.2 0.198 0.245 1.2

95-07-18 0.336 no flow - 0.621 0.659 1.1

95-08-14 0.168 no flow - 0.515 0.865 1.7

95-09-17 no flow 2.33 - 0.561 2.13 3.8

95-10-05 0.133 2.66 20 0.407 0.830 2.0

96-01-25 0.185 8.67 47 0.398 0.430 1.1

96-02-22 0.206 no flow - 0.463 0.627 1.4

96-03-30 0.110 1.83 17 0.332 0.460 1.4

96-04-13 0.167 5.88 35 0.432 0.470 1.1

Average 0.140 4.274 13 0.303 0.479 1.5

Std Dev 0.069 2.760 13 0.167 0.472 0.6
* Indica es high-flow 3vents.



Table 4.12 Sodium Concentrations (ppm) Determined in Water Samples Collected at
Clearviewand Alabama Creeks.

Sodium (ppm)

C earview Creek flabama Creek

Date Upstream Downstream Ratio Upstream Downstream Ratio
95-01-20 5.8 76.7 13 19.6 26.9 1.4

95-03-15* 3.6 26.2 7 12.6 20.6 1.6

95-03-22 8.1 94.9 12 15.8 26.0 1.6

95-04-28 8.1 75.5 9 12.4 19.9 1.6

95-05-01* 1.8 35.8 20 9.5 13.4 1.4

95-05-19 1.9 158.4 83 18.5 22.5 1.2
95-05-24* 1.8 197.7 110 12.0 81.4 6.8

95-06-16 1.7 99.9 59 12.4 18.2 1.5

95-07-18 2.3 no flow - 51.9 63.6 1.2

95-08-14 2.7 no flow - 41.8 95.4 2.3

95-09-17 <D.L. 886.9 - 58.1 289.9 4.9

95-10-05 7.4 374.1 51 26.9 104.9 3.9

Average 3.8 203 41 24.3 65 2.5

Std Dev 2.8 260 37 16.9 77 1.8
k Indica es high-flow 3vents.
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Table 4.13 Chloride Concentrations (ppm) Determined in Water Samples Collected at
Clearviewand Alabama Creeks.

Chloridt (ppm)

C earview Creek Þiabama Creek

Date Upstream Downstream Ratio Upstream Downstream Ratio
95-01-20 5.6 330.4 59 33.6 45.0 1.3

95-01-27* 3.2 170.8 53 16.6 29.8 1.8

95-02-02 6.1 223.4 37 13.1 34.4 2.6
95-03-15* 2.2 32.5 15 20.3 27.5 1.4
95-03-22 7.9 183.6 23 23.6 42.8 1.8

95-04-28 7.7 137.1 18 11.7 29.7 2.5
95-05-01* 3.4 69.4 20 10.2 19.3 1.9
95-05-19 11.5 295.7 26 25.4 40.7 1.6

95-05-24* 2.7 301.6 112 13.6 139.5 10

95-06-16 9.8 202.2 21 24.8 285.8 12
95-07-18 31.6 no flow - 84.5 94.3 1.1

95-08-14 4.1 no flow - 68.2 173.6 2.5
95-09-17 no flow 2,221.6 - 78.9 584.5 7.4

95-10-05 4.5 812.5 181 40.5 195.5 4.8
96-01-25 6.6 3,070.4 465 29.9 46.7 1.6

96-02-22 5.8 no flow - 37.4 81.9 2.2

96-03-30 3.3 460.3 139 32.5 66.2 2.0
96-04-13 3.9 761.9 195 42.2 53.5 1.3

Average 7.05 618 97 33.7 111 3.3

Std Dev 6.82 868 123 22.4 138
Indica es high-flow 3vents.



Table 4.14 Total Suspended Solids(ppm) in Water Samples Collectedat Clearview and
Alabama Creeks.

Total Suspendei Solids(ppm)

C earview Creek flabama Creek

Date Upstream Downstream Ratio Upstream Downstream Ratio
95-03-15* 495 8.970 18 875 1,650 1.9

95-03-22 11 93 8.5 11 21 1.9

95-04-28 9 24 2.7 25 3 0.1
95-05-01* 22 22 1.0 38 33 0.9

95-05-19 5 8 1.6 13 3 0.2
95-05-24* 17 18,600 1,094 1,240 6,280 5.1

95-06-16 4 1 0.3 4 16 4.0

95-07-18 6 no flow - 21 4 0.2

95-08-14 50 no flow - 51 51 1.0

95-09-17 no flow 7 - 46 39 0.8

95-10-05 35 37 1.1 14 40 2.9

96-01-25 8.3 60 7.2 22 28.3 1.3

96-02-22 66.7 no flow - 15 30 2.0

96-03-30 7.7 50 6.5 52 43 0.8

96-04-13 9.8 36 3.7 17 19 1.1

Average 53.5 2,325 104 163 551 1.6

Std Dev 128 5,733 328 369 1,639 1.4
* Indicaes high-flow avents.
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included in Appendix CB.
Impacts of the remediation plan on thewater quality of eitherClearview Creek or Alabama

Creek arenot readily discernible for thepost-implementation monitoringdata. Certain parameters
do appear to show a slight increase in concentration immediately following implementation ofthe
remediation plan; asexpectedsince theamendments will leach certain constituents. However, the
surgeinconcentrationis relativelyshort-livedandthelatterconcentrationsseemto remain elevated
above the pre-implementation values. For most parameters the latter timedata are near or below
the water quality standards,as discussed below. The monitoring results for some of the other NPS
parameters are contrary to thewater quality model described above. Finally,someofthe parameters
exhibit anomalous behavior that couldonlybe attributed to analyticalvariability. The results for
each parameter are discussed individually below.

4.6.3.1. NPS Parameters

Lead and Chromium
AII of the analytical results for lead and ch romium were less than theirdetection limits.

Although no comparative analysis can be developed, the data do indicate there is no discernible
impact ofthe soilamendments used in the remediation plan on lead or chromium levels in surface
waters flowing throughthe area of interest

Chloride
The post-implementation monitoring results for chloride are depicted in Figure 4.9. For

Clearview Creek (Figure 4.9a), theconcentrationof chloride is much higher at thedownstream
location (1G) thantheupstream location (2T). Moreover, thechloride concentrationdoes increase
immediately following implementation of the remediation plan; however, thesurge in concentration
is relatively short-lived and thelatter concentrationsseemto approachbutremain elevated abovethe
pre-implementation values. The chloridedata for Alabama Creek (Figure 4.9b) showa similar
pattern, although dampened in magnitude. It isimportant tonote that theconcentration ofchloride
in Alabama Creek only exceeds the water quality criteria for one sampling episode immediately
following implementation ofthe remediation plan, asdepicted on Figure 4.9b.

Sulfate
The post-implementation monitoringresults for sulfate are depicted in Figure 4.10. For

Clearview Creek (Figure 4.10a), theconcentration of sulfate is higher at the downstream location
(1G) thantheupstream location (2T). There appearsto be aslight increase in sulfateconcentration
immediatelyfollowingimplementation ofthe remediation plan, which couldpossiblybeattributedto
thesulfur dust used for remediation. H; however, data for some ofthelater sampling episodesshow
are even higher sulfate concentrations,which iscontrary tothewaterquality model proposed forthe
remediatedsite,i.e., decreasing concentrationsover thelong term.The elevated concentrations of
sulfateduring the later sampling episodesmight bethe result ofslowreleaseofsulfate fromthesulfur
dust used for remediation. Laboratorystudies toevaluate leaching ofsulfatefromthe amended soils
over timewere not conducted.

The increase inthepost-implementation sulfateconcentrations ismore evident forAlabama



Creek (4.10b); however, theconcentrations contradict thewater quality model proposed for the
watershed. The sulfate concentrations in Alabama Creek upstream of the confluence(3U) are
higher than the concentrations downstream of the confluence (4R). The elevated sulfate
concentrations could be due to activities upstreamofthe confluence. These results indicate that
sulfate cannot be
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Figure 4.9a ChlorideConcentrationsin ClearviewCreek
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Figure 4.9b ChlorideConcentrationsin Alabama Creek
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Figure 4.10a SulfateConcentrationsin ClearviewCreek



Figum 4.10b SulfateConcentrationsin Alabama Creek
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Creek (4.10b); however, the concentrations contradictthe water quality model proposed for the
watershed. The sulfate concentrations in Alabama Creek upstream of the confluence (3U) are
higher than the concentrations downstream of the confluence (4R). The elevated sulfate
concentrations could be due to activities upstream ofthe confluence. These results indicate that
sulfate cannot be used for assessing water quality impacts due to the remediation plan implemented
at the study site. However, all sulfateconcentrations are well below thewater quality standards,
rendering the results inconsequential forthis particular site.

Arsenic
The post-implementation monitoring results for arsenic are depicted in Figure 4.11. The

arsenic concentrations in Clearview Creek (Figure 4.11a) are highly variable. On at least two
occasions, theupstream concentrations actually exceed thedownstream concentrations. The arsenic
concentrationsin Alabama Creek (Figure 4.11b) exhibit similar behavior, with the upstream
concentrations actuallyexceeding thedownstream concentrations on morethan one occasion. None
of thesample results from Alabama Creek exceedthe numerical criteria for acute toxicity(0.036
mg/I) or chronic toxicity (0.019mg/l) for arsenic, rendering the concentration trends
inconsequential.

Barium
The post-implementation monitoring results for barium are depicted in Figure 4.12. The

limited numberof barium samplesfrom Clearview Creek (Figure 4.12a) showwide variability.
There is no discernible increase in barium concentrationsafter implementation of theremediation
plan. The barium concentrationsin Alabama Creek (Figure 4.12b)also showwide variability. The
upstream concentrations exceed thedownstream concentrations on more thanoneoccasion which is
contrary to the water quality model proposed forthe watershed, but may be due simply to normal
analytical variability.

4.6.3.2. Brine Parameters
Calcium

The post-implementation monitoring results for calciumare depicted in Figure 4.13. For
Clearview Creek (Figure 4.13a), theconcentration of calcium ismuch higher at the downstream
location (1G) than the upstream location (2T). There also appears to be an increase in
concentration immediately following implementation ofthe remediation plan; however, thereare
some inexplicable spikes in the downstream calciumconcentration in the early part of 1996. In
addition,thespikes in calcium concentration at the downstream location do not necessarilycoincide
with increased levelsofcalcium at the downstream monitoring station on Alabama Creek (Figure
4.13b). The calcium concentrations in Alabama Creek show an increase immediately after
implementation ofthe remediation plan, followedbya general decreasing trend.This pattern would
seem to indicate that the excess solublesalts were flushed from the impacted soils due to the
remediation plan.

Magnesium
The post-implementation monitoring resultsfor magnesiumaredepicted in Figure 4.14.The
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magnesium concentrationsfor both creeksappearrelativelysteady until the resumption ofsampling
inearly 1996. It isimportant to note the dramatic increase in concentration sof magnesiumstarting
in 1996.This is most probably attributable to analytical variability. All personnel involved with the
project werereplacedduring the three month period (October 1995 to January 1996) between
sampling events, which probably contributed to variations in analytical and reporting procedures.
The dramatic increase in magnesium concentrations at all four sampling stations coincides with the



Figure 4.11a Anienic Concentrationsin Clearview Creek



Figum 4.11b Arsenic Concentrations in Alabama Cmek
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Figum 4.12a Barium Concentrations in Clearview Creek
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Figure 4.12b Barium Concentrationsin Alabama Creek
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Figure 4.13a CalciumConcentrationsin ClearviewCreek
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Figure 4.13b CalciumConcentrationsin Alabama Creek
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Figure 4.14a Magnesium Concentrationsin Clearview Creek
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Figure 4.14b Magnesium Concentrations in Alabama Creek
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magnesium concentrations forboth creeks appear relatively steady until theresumption ofsampling
in early 1996. It isimportant tonote thedramatic increase in concentration sof magnesium starting
in 1996.This is mostprobably attributable to analyticalvariability. All personnel involved with the
project were replaced during the three month period (October 1995 to January 1996) between
sampling events, which probably contributedtovariationsin analytical and reporting procedures.
The dramatic increase in magnesium concentrationsatall four sampling stationscoincideswith the
change in project personnel. The underlying cause for the dramatic change in sample results (e.g.,
change in sampling procedures) isnot known.

The elevated concentrationsofmagnesium might betheresultofdelayed flushing duetothe
soil amendments used for remediation. However, laboratory studies to evaluate leaching of
magnesium from theamended soils overtimewere not conducted.

Sodium
The post-implementation monitoring results for sodium are depicted in Figure 4.15. For

Clearview Creek (Figure 4.15a), the concentration of sodium is much higher at the downstream
location (1G) than the upstream location (2T). There is also a dramatic increase in sodium
concentration immediately followingimplementation ofthe remediation plan. Similarpatterns are
exhibited for the monitoring data from Alabama Creek (Figure 4.15b). These trends seem to
indicate thatthe soluble salts were flushed fromthe impacted soils due to implementation of the
remediation plan.

Potassium
Thepost-implementation monitoring resultsforpotassiumare depicted in Figure4.16.The

potassium concentrationsfor Clearview Creek (Figure 4.16a) appear to increase steadilyafter
implementation ofthe remediationplan; however, theelevatedconcentrationsthrough1996 maybe
attributable to analytical variability asdiscussedabove. The potassium concentrations for Alabama
Creek (Figure 4.16b) appear to show a pattern of slight increase after the remediation plan was
implemented; however, the extreme jump in concentrations in 1996 are inconsistent with thewater
quality model proposed for thewatershed.

4.6.4 Summary
The water quality data presented abovedo not consistentlyshowsno discernible impacts of

the remediation plan. Although some parametersdo appearto show slight increasesin concentration
immediately following implementation ofthe remediation plan, theincreases are relativelyshort-
lived and some ofthe latter concentrationsseemto remain elevated above the pre-implementati on
values. However, the latter time data for most parameters are near or below the water quality
standards developed for Alabama Creek, rendering any trendsor changes in concentration
inconsequential. The statedgoal of a 70% reduction in NPS pollutants is really not applicabledoes
not make sense given that the post-implementation concentration s are below water quality
standards.
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Figure 4.15a SodiumConcentrations in ClearviewCreek
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Figure 4.15b SodiumConcentrations in Alabama Creek
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Figure 4.16a Potassium Concentrationsin ClearviewCmek
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Figure 4.16b PotassiumConcentrationsin Alabama Creek
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5.0 SUMMARY, CONCLUSIONSAND RECOMMENDATIONS
5.1 Summary

This project involved laboratory and field investigations of an innovative technologyfor
treating brine impacted soils and waters. Fly ash, a byproduct of coal combustion, is generally
considered to be a waste material. However, thisstudy proposed to demonstrate thatthecalcium
contained in fly ash can be used as a soil amen dment to better flush accumulated salts from brine-
impacted soils.

In order to demonstrate the viability of the proposed technology,a field demonstration site
was selected. The demonstration site had been heavily impacted by oilfield brine that had been
released dueto line leaksand spills.Surface soilsweredevoldofvegetation and 'werehighly eroded.
The accelerated erosionrates had resulted in a scarred landscape and increased accumulations of
sediments in surface watercourses.

The physical features ofthe field demonstration site were characterized tlhroughsurveillance
and surveyingactivities. Subsequent soil samplingand analysis was used to characterize thespatial
distribution of accumulated salts throughoutthestudy area. A site sampling plan was implemented
to retrieve soilsforlaboratory testing.

Laboratory batch and leaching studies were used to develop design parameters forthe field
demonstration study. Various combinations and loading rates for thesoil amendments were tested
using brine-impacted soilsfrom the demonstration site.

Field scale application rates for the soil amen dments were specified as a result of the
laboratory studies. The innovative remediation technologywas implemented byre-shaping theland
features, incorporating the soilamendments atthe specifiedapplication rates,and re-seeding the site
using salt tolerantBermuda grass. The performance of thetechnologywas assessedby conducting
monthly samplingepisodes forone year after implementation. Surface water sanipleswere retrieved
and analyzed for chemical constituents of brine and the soil amendments. The concentrations of
theseconstituents over timewere studied to assess the long termand short term impacts of the
remediation technology.

Best management practices(BMP's), including installation of hay balesforerosion control,
spot re-seeding to establishvegetative cover,anda one-yearlivestock exclusionagreement,were
conducted after implementation of the innovative remediation technology.Additional soil
stabilization techniqueswere implemented at the siteafterat theconclusionofmonitoring activities
associatedwith thisproject.

5.2 Conclusionsand Recommendations

From the information presented previouslyabove, a series of conclusions and
recommendations can be developed.

5.2.1 Participationand Cooperation
A critical aspect ofthis project wasthe participation andcooperationofcommunityleaders,

local conservation service staffmembers, and political office-holders. These efforts were especially
notable at the Clearview site due to thecomplexityoftheland ownership patterns and thenumber
ofpotentially affected parties. The local citizensevenagreedtoa one-yearlivedock exclusion from
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the site. Only a committed populace could have reached a consensus and allowedthe study to
proceed.

5.2.2 Laboratory Studies
Laboratory investigations, using site specific media, are essential for successful design and

field implementation ofthis technology.The soil batch studies, used fortesting various loading rates
ofeach ofthe proposed soilamendments, wereabletoaccurately reflect conditions thatwould result
fromfield applications ofthe technology.Identification ofthechanges in soil pH,and measuresto
control thosechanges, were especiallycritical.

5.2.3 RemediationGoals
The goalsdeveloped forthis studywere not totallyin concert with the technicalobjectivesof

theproposed remediation technology.Moreover, theblanketing statements containedin thegoals
and theirassociated measures of attainment were presumptuous given the untested status of the
proposedremediationtechnology.The shortcomingsofthe projectgoalsare discussed individually
below.

Goal 1: Reduction of NPS pollutant discharge fromsite.
Measure: 70% reduction in concentration of pollutants leaving site.

This goal and proposed performance measure conflict with the technicalobjectives ofthe
remediation technology.The remediation technologyisactually designed to cause adramatic, short-
termincrease in theconcentrations ofbrine-relatedparameters, including chloride, leavingthesite.
The long termobjectivewould beto reduce the concentrations of brine related parameters exiting
the site. Hence, a timeframe Time frames associated with the performance measure needs to be
specified.

More importantly, most ofthe NPS pollutants delineated in theWork Plan areconstituents
associated with the various soil amendments proposed to be used at the study site. The
concentrations of these parameters in nearby surface waters are expected to increase above
background levelsafter implementation ofthe remediation technology.It isdesirableto minimizethe
massflux ofthese constituentsfrom thesite, but it iscounterintuit ive toexpectneither ashort term
or long termdecreases in theirconcentrationsrelativeto thebackground (i.e., pre-implementation)
concentrationsshould be expected.

An inherent goalfor any remediation project is toachieve prescribed water qualitystandards.
Asevidenced bythe post-implementation monitoring data, most ofthe concentrations inAlabama
Creek are belowthe water quality standards. It is not cost-effective to propose ludicrousto propose
reducing theconcentrations ofthe constituents that do not pose a water quality problem.

Additional monitoring during an extended post-implementation period would no doubt
have shownwater quality improvements in Clearview Creek. Over theyears, the remediated site
would become more stabilized, asthe purged contaminantsare transporteddownstream, and the
vegetative cover becomesfirmlyre-established. Experience with similar remediated siteshas shown
that surface water quality parameters tendto stabilize after 3 to 5 years.

A better andsubstitutemeasure ofsuccessfor in-stream conditionsmight be attainedfrom
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physical and biological assessments. Annual physical evaluations could measure changes and
improvements in habitat. Overtime, we would expect to see marked improvements in the fish and
macro invertebrate community. These improvementscould be documented with bio-assessment
and/or bioassaystudies. Sites such asthis, that have high toxicitypotentials, should be automatic
candidates for bioassaywork. All of thesemethods could be used to show improvements over a
longer timeframe or extended post implementation period.

Atthe closeofthis project,the Okfuskee andOkmulgee County Conservation Districts,the
Natural Resource Conservation Service, the Oklahoma Conservation Commission, and the
University of Oklahoma are all still involved in addressing some of the problems at the site. All
parties involved remain interested and determined to stabilize thisproject and show it a success.

Goal 2: Stabilization and re-vegetation ofsite.
Measure: Photographic and standard ecological measures ofvegetation pattem and
coverage.

Several different photographic measures can be used to document attainment of the stated
goal. As discussedearlier (Section 4.5), comparing pre- and post-implementation aerialphotographs
shows that the denuded acreage at the site decreased by more than 75%. In addition, visual
comparisons of pre- and post-implementation still photographs of the site show dramatic
improvements inthevegetative cover. Copies ofthe pre- and post-implementationphotographs are
found in Appendix E.

A standard ecologicalmeasure ofvegetationpattern and coverage could include pre- and
pots-implementat ion site assessments by qualified experts. Included below are the pre- and post-
implementation assessments oftheClearview site.

Pre Implementation Assessment - 1993
Mark Maples
NRCS-District Conservationist
Okfuskee County Conservation District

Prior to the dirt work or any shaping activities at the Clearview Project, the site,
approximately 68 acres, appeared to be a total waste land. Spills from the oil field operation and
outdated methods of operation had salted the area, killing the vegetation and leaving bare soil.
Without adequate ground cover the site was soon at the mercy of the elements, which quickly
rendered it a severely eroded area. Dispersed areas made up nearly 100 % ofthe site. Rillsand
gullieswere so deep and plentiful that not even a four wheeler could traversethe area.

At thesite theonly remnants of vegetation wereafew salt cedars (tamarak)that struggledto
exist on top of some non dispersed mounds. Thick stands of little bluestem, India grass, and some
switch grassthrivedin areas adjacent to the site. Cedars,oaks, and other woodyplants also
surrounded thearea, but nothing survived on the site.

Post Implementation - March 2000
Larry D. Farris



RetiredNRCSAgronomist
OkfuskeeCounty Conservation District

The Clearview sitehas been adequatelyreclaimed throughshaping,soil amendments, and
revegetating. The original planting done in 1996 provided Bermuda grass cover on themajority of
the site.The west slope ofthe project from one endto the other is now covered with anexcellent
Bermuda grass and clover stand. The channel bottomis alsowell established in vegetation and is
stable. There had been no vegetation established onsome ofthe slopes along theside drains. Inthe
fall of 1999 therewas another attempt made to geta cover of "Jose"Tall Wheat and Bermuda grass
on theseareas. Sofar the resultsofthat planting areonly marginallysuccessful. There remainsareas
that are totallyvoid of any vegetation. Itappears that the bufferingagents used may not have been
evenly distributed. There isa solid coverofyoung plantsin someareasfollowed byan abrupt change
to bare ground.

The reason thatbare ground continues toexist isthat some ofthe area isit still istoo high in
sodium and chloridesto supportvegetation. It is myopinionthoughthat theproject is adequately
vegetated to maintain theresource base. Overall Iwould continue toviewthe site asbeing sensitive
and fragile. Iwould not recommend thatthearea beopened upto anyprolonged grazingin the near
future.

The dramatic improvement in vegetative pattern and coverage is documented from the
above site assessments.Combining theseon-siteassessments with the photographic evidence isclear
indication that the project has attained the stated goal.

Goal 3: Transfer of information gathered during thisproject to other sites with a goal of five
site remediation projects per year.
Measure: Number of projects initiated and completed each year.

Although desirable, tThise goal is premature. I, i.e., it is not reasonable to expect the
technologytobe adapted priorto completion of technologytransferactivitieswhich would describe
thetechnology.Technology transferactivities are typicallycompleted near the end of theproject.
DMoreover, data pertinent to thesespecified performance measures may not be attainable and
certainly would not be generated until after completion of theproject.

Certain aspects ofthe remediation technologydeveloped forthe ClearviewProject have been
implemented at oilfield and other remediation sitesthroughoutthe state of Oklahoma (seeTable
5.1). TheOkmulgee County Conservation District undertookthetaskofcoordinating with various
agencies in aneffortto remediate severelyimpacted sites. The District Manager, David Ledford,
spearheaded theeffort by acquiringall materials and equipment, coordinatingwith landowners,
developing the conservation plans, operating theequipment,and implementing all practices on the
ground.

From Table 5.1 it is clearthatinformation developed during theClearviw Project has been
transferredto other sites. In fact, the stated goal of five sites per year has been met or exceededin
each of the last threeyears. Itis envisioned thatthe technologydeveloped forthe Clearview Project
willseeexpandedapplicationsas information relative tothetechnologyis distributed. Avariety of
related information transferactivities have been completed forthis project. A brochure describing
theinnovative technologyand the results of thestudy has been distributed topetroleum production
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companies, governmental agencies, and consulting firms. In addition, the project has been
summarized in several conference presentations.

Table 5.1 Renediation Sites UtilizingTechnology Developed from the Clearview Pro|ect
YEAR
FINISHED ACRES SITE NAME PROCESS

1997 3 McCart Ripped, Gypsum, Bio-Solids,Seeded, Hay
Mulched, & Fenced.

1997 1 Smith Shaped, Ripped, Gypsum, Bio-Solids,Seeded,
Wood Chips, & Fenced.

1997 0.5 Viersen Ripped, Gypsum, Bio-Solids,Seeded, Hay
Mulched, & Fenced.

1997 9 Price Shaped, Gypsum, Bio-Solids,Seeded, Hay
Mulched, & Fenced.

1997 4 Carpenter Shaped, Gypsum, Bio-Solids,Seeded, & Hay
Mulched.

1998 8 Roane OERB-Pond, Shaped, Ripped, Gypsum.
OCCD-Bio-Solids, Sprigged, Hay Mulched.

1998 4 Watson 2 OERB-Shaped, Ripped, Gypsum, Fenced.
OCCD-Bio-Solids, Sprigged, Hay Mulched.

1998 4 Watson 3 OERB-Shaped, Ripped, Gypsum, Fenced.
OCCD-Bio-Solids, Sprigged, Hay Mulched.

1998 2 Lawson OERB-Shaped, Ripped, Gypsum, Fenced.
OCCD-Bio-Solids, Sprigged, Hay Mulched.

1998 1 Miller OERB-Shaped, Gypsum.
OCCD-Bio-Solids, Sprigged, Hay Mulched.

1999 4 Robison Shaped, Ripped, Gypsum, Bio-Solids,Seeded, Hay
Mulched, & Fenced.

1999 7 Mims OERB-Shaped, Ripped, Gypsum, Fenced.
OCCD-Bio-Solids, Sprigged, Hay Mulched.

1999 120 Enid Poultry Litter, Fly Ash.(non oiliidd ste)
1999 3 Red Oak Poultry Litter, Fly Ash.(non oilfidd ste)
1997 -'99 60 Eagle Pitcher These mining (non oilfidd) siteswere alsoaddressed

60 Hamilton with muchofthe same technology.
25 Bryan
10 Stites
70 Brannon
80 Jacobs#2
3 Brannon

Jacobs #4
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Stuccobur

Remediation Technology
The proposed remediation technologyfocused only on liberating theaccumulated salts from

the impacted soils.Once mobilized, the salts need tobe transportedoffsite or theywill simplyre-
precipitate on soils in low lying areas. The effects of thisphenomenon are readily observable atthe
Clearview site; areas where vegetative cover was not established are predominantly located in the
low lying zones near the creek channel. Future studies that involve cChemical-based remediation
technologiesthat are designed to flush contaminants should incorporatemust include hydraulic
measures (e.g., subsurface drains, sumps) tocollect and remove thecontaminants into the overall
design.

Monitorinq
The pre- and post-implementat ion monitoring activities should focus on assessing mass

fluxes, rather than simply on dissolved concentrations. As noted previously, theconcentrations of
most of the NPS pollutants and brine-related parameters are directly affected by weather conditions.
Low-flow conditions in the surface watercourses, especially Clearview Creek, can produce elevated
concentrations due to evaporation; high-flow conditions can produce low concentrations due to
dilution. The concentrations ofthe targetanalytes should beaccompanied byflowratestoassessing
changes in mass flux. Water level measurements were recorded during thisstudy,but stage versus
discharge relationships have not been developed for eitherwatercourse.

The pre-and post-implementation monitoring activities should also focus on subsurface
media, most notably theshallow ground water. The effectiveness of the remediation technologyis
influenced largely by subsurface transportand fate processes. Moreover, concentrations in the
surfacewaterscan be influenced by numeroussourcesunrelatedto thestudysite. Groundwater
monitoring wells and/or soil water lysimeters should be included in the monitoring network for
assessing theeffectiveness of the remediation technology.Budget constraintsdid notallow foran
extensive ground water monitoring network to be included in thisstudy.
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APPENDIX A

NRCS DESIGN
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APPENDIX B

ANALYTICAL
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WATER QUALITY
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BROCHURE AND DISTRIBUTION
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From: Robert Herbert
To: ChrisKierst
Date: 06/08/2007 4:02 PM
Subject: Re: Fwd: Delta Petroleum Pit Closure Proposal

CC: Jeffrey Studenka
Chris,
I'll have to talk to Jeff Studenka about this on Monday. I don't think it would be considered an NPDESdischarge because it
is not directly entering a stream or river. I'll get back to you after I talk to Jeff.
Rob

>>> Chris Kierst 6/8/2007 2:48 PM >>>

Your feedback is both appreciated and useful. I don't thinkthe operator wouldobject to such a design configurationfor the pit. I'll
also float it by our management to bat around. I'd like to ensure that the leach and migrationperiod be so prolonged by the pit
encapsulation design as to fall way below the release standards for new industrial point sources, a typeof industrial "timedrelease
capsule" if you will. I. A. 1. a. ii and iiiof the NPDESPermit Program Policy for Implementation of ColoradoRiver SalinityStandards
cite a maximum discharge rate of less than 1 ton per day and a discharge concentration of less than 500 mg/L. If efficacious,do
you thinksuch a system would be permissible under the NPDES Permit Program?

>>> Robert Herbert 06/08/2007 1:51 PM >>>

A cover system is a good idea to prevent infiltration of precipitation and throughthe wastes. I don't thinkyou couldjust place a
plastic liner on topand call it good. The cover would need to have long-term stabilityand durability. A typicalclosure cover would
have a layered structure with the infiltration barrier or liner at the base, overlainby a drainage layer of course sand and gravel,
overlainby an erosion barrier of rip rap. Ideally, the cover should have a tortoiseshell geometry to promote drainage outward in all
directions away from the wastes. You probably know thisstuff already but I wanted to tellyou jiustin case. Its probably more
information thanyou wanted.

Rob Herbert, P.G., Manager
Ground Water Protection Section
Division of Water Quality
Utah Department of Environmental Quality
(801) 538-6038
rherbert@utah.qov

>>> ChrisKierst 6/8/2007 11:20 AM >>>

Yes, it does help. Yourconclusionsare the same as the ones I arrivedat and supportiveof my position. Do you thinkit would be
constructive to put an impervious (plastic) or "semipervious"(such as bentonite) lineratop the pit(s) to shortstop and deflect the
precipitation and perhaps greatly prolong the eventual leaching and migrationof the dissolvedsolids in the subsurface environment?

>>> Robert Herbert 06/08/2007 11:09 AM >>>

Chris,
I reviewed the information you emailed me and do not recommend allowingonsite disposal of the drillingmud. The limited
laboratory analyticaldata suggests that the pit sample contains totaldissolvedsolids in excess of 10,000 mg/I. The results of the
Oklahomastudy indicate that the proposed remediation method willliberate and mobilizethe accumulated salts from the drilling
mud into the subsurface environment. Placing a cover of clean sollon top of the "stabilized"drillingmud willnot prevent infiltration
of precipitation and leachingof salts to ground water. This is a concern to the ColoradoSalinity Control Program. Another concern
is the precedent that thisapproval would set for the numerous other drillingsites in the area. Transport to a permitted disposal
facilityis recommended.

I hope thishelps.

Rob Herbert, P.G., Manager
GroundWater Protection Section
Division of Water Quality
Utah Department of Environmental Quality
(801) 538-6038
rherbert@utah.gov

>>> ChrisKierst 6/6/2007 10:52 AM >>>
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STATE OF UTAH FORM 9

DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS ANDMINING 5. LEASEDESIGNATIONANDSERIALNUMBER:

ML-49170
6. IF INDIAN,ALLOTTEEOR TRIBENAME'SUNDRYNOTICESAND REPORTS ONWELLS NA
7. UNITor CA AGREEMENTNAME'Do notuse thisform for proposals todrillnew wells, significantlydeepen existing wells below current bottom-hole depth, reenter plugged wells, or t° NAdrîllhorizontal laterals. Use APPLICATIONFOR PERMITTO DRILLform for such proposals.

1. TYPE OF WELL 8. WELLNAMEandNUMBEROILWELL GAS WELL / OTHER Greentown State 36-11S
2. NAMEOF OPERATOR 9. API NUMBER
Delta Petroleum Corporation 4301931505

3. ADDRESS OF OPERATOR: PHONE NUMBER: 10. FIELDAND POOL, OR WILDCAT:
370 17th St., Ste.4300 ciTY Denver STATE CO ZIP80202 (303) 575-0323 Wildcat

4. LOCATIONOF WELL

FOOTAGES AT SURFACE: COUNTY

OTRIQTR, SECTION, TOWNSHIP,RANGE,MERIDIAN: STATE:
UTAH

n. CHECKAPPROPRIATE BOXES TO INDICATENATUREOF NOTICE,REPORT, OR OTHER DATA
TYPE OF SUBMISSION TYPE OF ACTION

O ^clolze O DEEPEN REPERFORATE CURRENTFORMATIONNOTICE OF INTENT
(Submit in Duplicate) ALTERCASING FRACTURETREAT SIDETRACKTO REPA1RWELL

Approximate date workwillstart CASINGREPAIR NEWCONSTRUCTION TEMPORARILYABANDON

O CHANGETO PREVIOUS PLANS OPERATORCHANGE TUBINGREPAIR

O CHANGETUBING PLUGANDABANDON VENTOR FLARE

O SUBSEQUENT REPORT CHANGEWELLNAME PLUGBACK WATER DISPOSAL
(Submit Original Form Only)

O CHANGEWELLSTATUS PRODUCTION(START/RESUME) WATER SHUT-OFF
Date of work completion:

COMMINGLEPRODUCING FORMATIONS RECLAMATIONOF WELLSITE OTHER Water Pit Closure
O CONVERTWELLTYPE RECOMPLETE- DIFFERENTFORMATION

12. DESCRIBE PROPOSED OR COMPLETEDOPERATIONS. Clearly show allpertinentdetails includingdates, depths, volumes, etc.

T1GHT HOLE STATUS

Delta Petroleum Corporation proposes toclose thewater pit on the above listed well as folliows:

1. Pit has been evaporated of allwater.
2. Soll testingwas completed and has been previously been submittedto UDOGMoffice.
3. A new 12 mil liner willbe placed over the top of dried material in pit,covered with clean, segregation topsoil(no sharp

rocks) and compacted.

RECEIVED
JULû5 2001

DIV.0FOIL,GAS&MINING

NAME(PLEASEPRINT} Cheryl Johnson

SIGNATURE

TOLE ROGulatoryTechnician

(This space for Stato use only)

(5/2000) (See Instructions on Reverse
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From: "Curtis Larkin" <crlarkin@mstar.net>

To: <chriskierst@utah.gov>

Date: 08/01/2007 11:32 AM
Subject: chemical analysis of fly ash
Attachments: MA 700 chem analysis.pdf

CC: <jnussbaumer@deltapetro.com>

Chris,

Attached please find most recent chemical assay on Hunter #3 fly ash. Ifyou have questions or require
additional information, please contact me.

Regards,
Curtis Larkin
Mountain Ash, LLC
Office 801.547.5061
Cell 801.663.1705



WyomineANALYTICALLABORATORIES,INC.
1511WashingtonAve.. Ste 10 www.wal-labcom (303) 278-2446
Golden, CO 80401 Email: waixray@aotcom Fax: (303) 278-2439

July 11 2007

Mr. Bud Werner
0TL/Thompson Materials Engineering
22 Lipan St.
Denver, CO 80223

Denver Div. # 07437-10
Sample ID: Mountain Ash #700 CTL 07283

CHEMICAL ANALYSÏS
WT%, DRY BASIS

Silicon Dioxide, Sio2 59.80 ;
Aluminum Oxide, Al203 15.16 /
Iron Oxide, Fe203 4.71 Í

Total (SiO2 + Al2O3 + Fe2O3) 79.67
Calcium Oxide cao 10.44)
Magnesium Oxide, MgO 3.35/
Sodium 0xide , Na2ð 2 . 4 5 Ÿf /
Potassium Oxide, K20 1.22 97 /3
Titanium Dioxide, TiO2 0.87 9 y
Manganese Dioxide, MnO2 ~0-.03 og
Phosphorus Pentoxide, P2Q5 0.33 9 f.36
Strontium Oxide, Sro 0.14 ff.,Co -

Barium Oxide, Bao 0.22 2.71
Sulfur Trioxide, 803 0.75

Loss on Ignition 0.5

Moisture, as Receiveò 0 . 07

Charles R. Wilson
Division Manager

MEMS ER



STA OF UTA AMENDED REPORT O FORM 8DEPARTMENT OF NATURALRESOURCES (highlight changes)
DIVISION OF OIL, GAS AND MINING 5. LEASEDESIGNATIONANDSERIALNUMBER

ML-49170
6. IF INDIAN,ALLOTTEE OR TRIBE NAMEWELL COMPLETION OR RECOMPLETION REPORT AND LOG NA

1a. TYPE OF WELL: OW
LL

WAESLL DRY OTHER 7. UNITor CA AGREEMENT NAME

b. TYPE OF WORK: 8. WELL NAMEand NUMBER:NE
L

ORZ. EP-
ElŠfRY

SFŸR.
OTHER Offset Well Greentown State 36-110S

2. NAMEOF OPERATOR: 9. API NUMBER:Delta Petroleum Corporation 4301931505
3. ADDRESS OF OPERATOR: PHONE NUMBER 10 FIELDAND POOL, OR WILDCAT370 17th St., Ste. 4300 ciTy Denver STATE CO ze 80202 (303) 575-0323 Wildcat
4. LOCATIONOF WELL(FOOTAGES) 11. QTR/QTR, SECTION, TOWNSHIP, RANGE,

MERIDIAN:ATSURFACE: 1024*FNL &429' FWL
NWNW 36 21S 16E

AT TOP PRODUCING INTERVALREPORTED BELOW: 1024'FNL &429' FWL
AT TOTAL DEPTH: 1024' FNL &429' FWL 12.GCOU 13. STATE

UTAH
14. DATE SPUDDED: 15. DATET.D. REACHED: 16. DATE COMPLETED: 17. ELEVATIONS(DF, RKB, RT, GL):

11/22/2006 12/16/2006 8/29/2007 ABANDONED READYTO PRODUCE

18. TOTAL DEPTH: MD 19. PLUG BACKT.D.: MD 20. IF MULTIPLECOMPLETIONS,HOW MANY?* 21. DEPTH BRIDGE MD
TVD TVD

PLUG SET:
WD

22. TYPE ELECTRIC AND OTHER MECHANICALLOGS RUN (Submit copy of each) 23.

WAS WELL CORED? NO YES (Submit analysis)I O neity Net teen,CBL

1 1 1

RSECDTONRAL

URVEY? S t
oppy

24. CASING AND LINER RECORD (Report all strings set in well)

HOLE SIZE SIZE/GRADE WEIGHT (#lft.) TOP (MD) BOTTOM(MD) STAGE CEMHENTER CNEMEO
S

CKES VOLS
M BBL) CEMENT TOP ** AMOUNTPULLED

20" 18' Fä5 55 0 60 60 RediM 12 7 0 None

11" 8.625" 55 24 0 1,227 1,227 LtWt 245 86 0 None
G 111 28

7.875" (5" J-55 17 0 3,675 3,675 PremLt 350 134 1820 None
Type 3 85 21

25. TUBING RECORD

SIZE DEPTH SET (MD) PACKER SET (MD) SIZE DEPTH SET (MD) PACKER SET (MD) SIZE DEPTH SET (MD) PACKER SET (MD)
2 7/8 3,416

26. PRODUCING INTERVALS 27. PERFORATION RECORD
FORMATIONNAME TOP (MD) BOTTOM (MD) TOP (TVD) BOTTOM (TVD) .INTE VAL Top/Bot - MD) SlZE NO. HOLES PERFORATION STATUS

(A) White Rim 3,202 3,456 BC open
[¯]

Squeezed
(B)

Open Squeezed
(C)

Open Squeezed
(D)

Open Squeezed
28. ACID, FRACTURE, TREATMENT, CEMENT SQUEEZE, ETC.

DEPTH INTERVAL AMOUNTANDTYPE OF MATERIAL

1) 3222-3234 2) (3274-3286) 1) 22,545 gal fluid, 489 gal CO2, 76,250#20/40 Jordan Sand/ 2) 35,713 gal fluid, 9777gal CO2, 120,002#20/40 Jordan Sand
3) 3320-3332 4) (3362-3374) 3) 27,064 gal Buld, 19054 gal CO2, 124,989# 20/40 Jordan Sand/ 4) 26,146 gal fluid, 18,138 gal CO2, 118,082# 20/40 Jordan Sand
5) 3444-3456 5) 29,904 gal fluid, 24,783 gal CO2, 30,098#20/40 Jordan Sand

29. ENCLOSED ATTACHMENTS: 30. WELL STATUS:

ELECTRICAL/MECHANICALLOGS GEOLOGIC REPORT DST REPORT DIRECTIONALSURVEY T&A'dO SUNDRY NOTICE FOR PLUGGING AND CEMENT VERIFICATION CORE ANALYSIS OTHER:

(5/2000) (CONTINUEDON



3L INITIALPRODUCTION INTERVALA (As shown in item #26)
DATE FIRST PRODUCED: TEST DATE: HOURS TESTED: TEST PRODUCTION OIL - BBL: GAS- MCF: WATER - BBL: PROD. METHOD:
8/29/2007 9/1/2007 24 RATES: 0 0 1,200 Flowing

CHOKE SIZE: TBG. PRESS. CSG. PRESS. APl GRAVITY BTU - GAS GAS/OIL RATIO 24 HR PRODUCTION OIL- BBL: GAS- MCF: WATER - BBL: INTERVALSTATUS:64 90 10 RATES: 0 0 1,200 Open
INTERVALB (As shown in item #26)

DATE FIRST PRODUCED: TEST DATE: HOURS TESTED: TEST PRODUCTION OIL - BBL: GAS - MCF: WATER - BBL: PROD. METHOD:
RATES: -+

CHOKE S1ZE: TBG. PRESS. CSG. PRESS. PI GRAVITY BTU - GAS /OIL RATIO 24 HR PRODUCTION OIL- BBL: GAS - MCF: WATER - BBL: INTERVAL STATUS:
RATES: ->

INTERVALC (As shown in item #26)
DATE FIRST PRODUCED: TEST DATE: HOURS TESTED: TEST PRODUCTION OIL- BBL: GAS - MCF: WATER - BBL: PROD. METHOD:

RATES: ->

CHOKE SIZE: TBG. PRESS. CSG. PRESS. API GRAVITY BTU - GAS GASIOILRATIO 24 HR PRODUCTION OIL- BBL: GAS - MCF: WATER - BBL: INTERVALSTATUS:
RATES: -+

INTERVALD (As shown in item #26)
DATE FIRST PRODUCED: TEST DATE: HOURS TESTED: TEST PRODUCTION OIL- BBL: GAS - MCF: WATER - BBL: PROD. METHOD:

RATES: -+

CHOKE SIZE: BG. PRESS. CSG. PRESS. PI GRAVITY BTU - GAS GAS/OIL RATIO 24 HR PRODUCTION OIL- BBL: GAS - MCF: WATER - BBL: INTERVALSTATUS:
RATES: -+

32. DISPOSITION OF GAS (Sold, Used for Fuel, Vented, Etc.)

33. SUMMARYOF POROUS ZONES (include Aquifers): 34. FORMATION (Log) MARKERS:

Show all important zones of porosity and contents thereof: Cored intervals and all drill-stem tests, including depth intervaltested, cushion used, timetoolopen, flowing and shut-inpressures and recoveries.

Formation Descriptions, Contents, etc. Name
(Measu

edp
Depth)

27) 3,202 3,208 Size
.43",

4spf, 24 holes - open Entrada 476
White Rim 3,222 3,234 Size .43", 3spf, 36 holes - open Carmel 1,053
Perf Record 3,274 3,286 Size

.43",
3spf, 36 holes - open Navaio 1.208

3,306 3,310 Size
.43",

4spf, 16 holes - open Kaventa 1,644
3,320 3,332 Size

.36",
3spf, 36 holes - open Wingate 1,679

3,343 3,349 Size
.43",

4spf, 24 holes - open Chinle 2,145
3,362 3,374 Size .36", 3spf, 36 holes - open Shinarump 2,338
3,402 3,406 Size

.43",
4spf, 16 holes - open Moenkopi 2,374

3,444 3,456 Size
.38",

3spf, 36 holes - open Sinbad Limestone 2,962
White Rim/ Cutler - 3544' 3,180

36. ADDITIONALREMARKi (include plugging procedum)

CIBP @3433'

36. I hereby certify thatthe foregoing and attached information is complete and correct as determined from all available records.

NAME(PULEEASEPRINT) Terry L. Hofrn TTE Re/gula o0ryManager

This report must be submit d ithin 30 days of
• completing or plugg a new well e reentering a previously plugged and abandoned well
• drilling horizontal laterals from an existing well bore e significantly deepening an existing well bore below the previous bottom-hole depth
• recompleting to a different producing formation e drilling hydrocarbon exploratory holes, such as core samples and stratigraphic tests

* ITEM20: Show the number of completions if production is measured separately from twoor moreformations.
** ITEM24: Cement Top-Showhowreported top(s)of cement were determined (circulated (CIR),calculated (CAL),cement bond log (CBL),temperaturesurvey (TS))
Send to: Utah Division of Oil, Gas and Mining Phone: 801-538-5340

1594 West NorthTemple, Suite 1210
Box 145801 Fax: 801-359-3940
Salt Lake City, Utah 84114-5801



STATE OF UTAH " \ FORM 9
DEPARTMENT OF NATURALRESOURCES i

DIVISIONOF OIL, GAS AND MINING 5. LEASEDESIGNATIONANDSERIALNUMBER:
ML-49170

6. 1FINDIAN,ALLOTTEEOR TRIBE NAME
SUNDRY NOTICES AND REPORTS ON WELLS NA

7. UNITor CA AGREEMENT NAME:
Do not use this form for proposals todrill new wells, significantly deepen existng wells below current bottom-hole depth, reenter plugged wells, or t° NAdrill horizontal laterals. Use APPLICATION FOR PERMIT TO DRILLform forsuch proposals.

1. TYPE OF WELL 8. WELL NAMEand NUMBER:
OILWELL GAS WELL OTHER Greentown State 36-11S

2.NAMEOFOPERATOR 9.APINUMBER:

Delta Petroleum Corporation 4301931505
3. ADDRESS OF OPERATOR: PHONE NUMBER: 10. FIELD AND POOL, OR WLDCAT:

370 17th St., Ste. 4300 Denver CO y, 80202 (303) 575-0323 Wildcat
4. LOCATIONOF WELL

FOOTAGESATSURFACE: 1024' FNL &429' FWL COUNTY: Gnsnd

QTR/QTR, SECT10N, TOWNSHIP, RANGE, MERIDIAN: NWNW 36 21S 16E STATE:
UTAH

a CHECK APPROPRIATE BOXES TO INDICATENATUREOF NOTICE, REPORT, OR OTHER DATA
TYPE OF SUBMISSION TYPE OF ACTION

ACIDIZE DEEPEN REPERFORATE CURRENT FORMATION
NOTICE OF INTENT

(Submit in Duplicate) ALTER CASING FRACTURE TREAT SIDETRACK TO REPAIR WELL

Approximate date work willstart: CASING REPAIR NEW CONSTRUCTION TEMPORARILYABANDON

CHANGE TO PREVIOUS PLANS OPERATOR CHANGE TUBING REPAIR

CHANGE TUBING PLUG ANDABANDON VENT OR FLARE

SUBSEQUENT REPORT CHANGE WELL NAME PLUG BACK WATER DISPOSAL
(Submit Original Form Only)

CHANGE WELL STATUS PRODUCTION (START/RESUME) WATER SHUT-OFF
Date of work completion:

COMMINGLEPRODUCiNG FORMATIONS RECLAMATIONOF WELL SITE OTHER: Monthlv Status
CONVERT WELL TYPE RECOMPLETE - DIFFERENT FORMATION Report

12 DESCRIBE PROPOSED OR COMPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

TIGHT HOLE STATUS

Completion Report was filed 10/23/07.
Well T&A'd - Final Well History

RECE1VED
NOVO9 2007

DN.0FOIL,GAS&MIMNG

SNAME(PULREEASEPR Om Trf E Regula00oryManager

(This space for State use omy)

(5/2000) (See Instructions on Reverse



370 SEVENTEENTHST.

D SUITE4300l)j DENVER. CO 80202
I 'l 3 1 Ö¾ (303)293-9133/TEL

(303)298-8251/FAX

April 29, 2008

United StatesDepartment of Interior S-O\A - 54 605
Bureau of Land Management
State of Utah $· le i

RE: DesignatedAgent

To WhomIt May Concern:

By this letter I, Kate Shirley, as designatedagent for Delta Petroleum Corporation
do hereby authorize Western Land Services, Inc. and its representatives to receive direct
communication for and from certain environmental contractors, Federal, State and local
agencieswithin the Stateof Utah. Westem Land Services, as receiving and delivery
agent may be provided with proprietaryinformationfor the benefit of and deliveryto
Delta Petroleum Corporation.

If you have any questionsor concems, pleasefeel free to contact me at 303-575-
0397, or via e-mail at kshirley@deltapetro.com. I thankyou in advance for your
cooperation.

Sincerely,
DeltaPetroleumCorporation

Kate Shirley /

Regulatory
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List of Attachments

Attachment 1: Injection Well Proposal
Attachment 2: UIC Class II Injection Well Report
Attachment 3: Greentown State #36-11S APD Approval
Attachment 4: Greentown State #36-11S Well Co pletion Report
Attachment 5: Production Water Analysis
Attachment 6: Pressure Test Results

Figure 1: Resistivity and Porosity Logs
Figure 2: Platt showing adjacent wells
Figure 3: Cement Bond Log - PLeÝcow ( MLCM
Figure 4: Well Bore
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Attachment 1

Delta Injection Well Proposal

It is proposed that the Permian age White Rim Formation be utilized as a water injection interval
for produced water at the Delta Petroleum Corporation 36-118 Greentown State well located
1055' fnl and 518' fwI of Section 36, Township 21 South, Range 16 East, Grand County, Utah.
The referenced well was drilled to a logger's total depthof 3674', 130' below the base of the
White Rim Formation bottoming in the Permian Cutler Formation. The 36-11 S Greentown State
was perforated and fracture stimulated over a gross interval from 3222' to 3456' measured depth.
After stimulation the well flowed salt water at a high rate. Analysis of the produced water
revealed total dissolved solids in a range from 28,100 to 32,500 parts per million. The White
Rim Formation at the proposed injection site is 364' in thickness and was encountered in the 36-
11 S Greentown State well at a measured depth of 3180'. The White Rim Formation is a quartz
arenite believed to be of eolian origin. Porosities as calculated from the density log using a grain
density of 2.65 gmlcm' ranged from 0.0000% to 14.82%. The anticipated injection surface
pressure is 1,700 pounds. -< Re á e wa.« -> =

The White Rim Formation is overlain unconformably by the Triassic age Moenkopi Formation.
The lower 190' of the Moenkopi Formation is an impermeable shale that will form a competent
top seal for the injection zone. Underlying the White Rim Formation is the Organ Pipe shale
member of the Permian age Cutler Formation. The Organ Pipe shale member is 225' In thickness
at the proposed injection site and will form a competent bottomseal. All of the described
formations are of a blanket type nature. The White Rim Formation along with the overlying and
underlying seal formations is present in all wells of a sufficient depth to have penetrated these
formations within the twelve township area surrounding the 36-11 S Greentown State.

Structurally, the 36-11 S Greentown State well is located on the east flank of the northwest
plunging Green River anticline approximately 300' down dip from the anticlinal axis. The Green
River anticline, a feature that can be mapped both on the surface and in the subsurfàce, has
demonstrated three way closure in excess of I100'. Just south of the Greentown State 36-11S the
Green River anticline is cut by the Little Grand fault, a regional east-west normal fault that
juxtaposesthe White Rim Formation against the Moenkopi Formation providing an up dip seal
up the plunge of the anticline.

The lands within a ½ mile radius of the proposed injection well are owned by the State of Utah
Section 36 and Federal lands administered by the BLM, Moab Field Office (See Figure 2). Delta
Petroleum Corporation holds the mineral lease on Section 36 and the adjoining Federal lands.

A copy ofthis application has been provided to Eric Jones in the BLM, Moab Field



White Rim Sandstone

UIC Class1I Injection Well Report

for

Delta Petroleum Corp
clo

Western Land Services
195 North 100 East

Richfield, UT 84701

Prepared by

LASR Geo Consulting
40 East 970 North

Castle Dale, UT



White Rim Sandstone

UIC Class II Injection Well Report

for

Delta Petroleum Corp
c/o

Western Land Services
195 North 100 East

Richfield, UT 84701

Prepared by erarEO

LASR Geo Consulting
40 East 970 North

Castle Dale, UT



INTRODUCTION

Western Land Services is assisting Delta Petroleum Corporation in obtaining an

underground injection well to dispose of excess water produced from gas and oil well production.

Salt water very high in TDS (total dissolved solids) is a by product of oil production for oil wells.

Injection of these waters and fluids into an acceptable aquifer is a viable method for disposing of

such fluids. The State of Utah has an UIC program administered under the DWQ(Department of

Water Quality),which defines several types of injection wells Class I-V. Class II injection well

rules are for fluids produced or used in the oil and gas industry and are therefore administered by

the DOGM (Division of Oil, Gas, and Mining). Delta Petroleum plans to rehabilitate one of their

older wells to use as an injection well. This report will describe the geology and hydrogeology

associated with the White Rim Sandstone, which is the target aquifer for the Class II injection

well permit application.

WHITE RIM SANDSTONE

Geology

The well selected for use as an injection well is located east of Crystal Geyser in the

SWl/4, NW 1/4,NWl/4, section 36 of Township 21 S, Range 16 E. The well is designated GTS

36-11 and was previously drilled as a gas well; it is going to be rehabilitated and used as an

injection well.

The collar of the well is in the Brushy Basin Member of the Jurassic Morrison Formation

(see map) and is drilled into at least the White Rim Sandstone of the Cutler Group. Information

from Delta Petroleum Corporation indicates that the lower member of the Morrison
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Formations on the Doelling map are as noted:

QuaternaryDeposits

All shades of yellow and white designated Qal,Qa,Qeare Quaternaryalluvial or eolian deposits.

Cretaceous Deposits

Kmu is the upper shale member of the Mancos Shale
Kmf is the Ferron Member of the Mancos Shale
Kmt is the Tununk Member of the Mancos Shale
Kd is the Dakota Sandstone
Kcm is the Cedar Mountain Formation

Jurassic Deposits

Jmb is the Brushy Basin Member of the Morrison Formation
Jms is the Salt Wash Member of the Morrison Formation
Jmt is the Tidwell Member of the Morrison Formation
Js is the Summerville Formation
Jet is the Curtis Formation
Je* is the Entrada Sandstone
Jc* is the Carmel Formation
Jn is the Navajo Sandstone
Jk is the Kayenta Formation
Jw is the Wingate Formation

Triassic Deposits

TRc is the Chinle Formation
TRm is the Moenkopi Formation including several members such as the Sinbad Limestone

Permian Deposits

Pc is the Cutler Formation

Pennsylvanian Deposits

PP are shades of purple and are all together as one age



(Salt Wash Member) is the surface or collar o the well. Total depth of the hole was not available

from the DOGM computer data base, nor was it available from Delta Petroleum Corporation.

Known formations encountered during drilling were: Morrison Formation, Entrada Sandstone,

Carmel Formation, Navajo Sandstone, Kayenta Formation, Wingate Sandstone, Chinle

Formation, Moenkopi Formation, and White Rim Sandstone. The top of the White Rim

Formation is 3,149 feet from the surface - based upon sea level the top of the White Rim

Formation is 1,174 feet above sea level.

The White Rim Sandstone is a largely an eolian blanket sandstone that is exposed at the

surface mainly west of the Colorado River in southeastern Utah. Where exposed, it forms a

highly visible white band along canyon rimg. Condon (1997) described the sandstone as a cliff

forming, grayish-white to white, fine-to coarse-grained sandstone displaying large-scale, high-

angle cross-beds and flat beds. A major component of this sandstone is an eolian dune facies

(Huntoon and Chan, 1987; Steele, 1987; Kamola and Chan, 1988; and Chan, 1989) facies displays

high angle cross-beds, high-index wind-ripple laminae, grain flow, and grain fall strata, and

inversely graded laminae, which together are indicative of an eolian environment. Where the

Kaibab Limestone is absent, the Lower to Middle Triassic Moenkopi Formation unconformably

overlies the White Rim Sandstone (Condon, 1997). In the area between the Colorado and the

Green Rivers, the sandstone is not exposed at the surface and is only encountered at depth. Logs

from Delta Petroleum Corporation show that the Kaibab Limestone is absent in this well and a

Lower to Middle Triassic limestone of the Moenkopi Formation overlies the White Rim

Sandstone. It is conformably underlain by the Organ Rock Formation in the Green River area

(Hintze,



The Sinbad Limestone Member of the Moenkopi Formation unconformably overlies the

White Rim Sandstone as noted above. It is a thin limestone unit within the Moenkopi Formation

and is stratigraphically designated as a member. The limestone is yellowish-gray to light-brown,

thin-to medium-bedded, crystalline, and locally oolitic. It forms a resistant cap separating beds of

shale above and below where they exist and long dip slopes. It ranges in thickness from 40 to 150

feet.

The Organ Rock Shale is composed of reddish-brown to light red sandy siltstone; silty

sandstone; mudstone; and limestone nodule conglomerate. Alternating resistant and nonresistant

beds give the formationa horizontally banded appearance. The geophysical log response of the

Organ Rock contrasts with the underlying Cedar Mesa Sandstone and the overlying White Rim

sandstone. The Organ Rock mostly represents a fluvial environment although there is abundant

eolian deposition near the middle of the middle of the formation as noted by Condon (1997).

Formations tops of the 36-11 well from Delta Petroleum Corporation suggest that some

formations are missing or have not been included such as the Tidwell Member, Summerville and

Curtis Formations, and several members of the Chinle and Moenkopi Formations. This maybebe

due to "in house" formation descriptions by company personnel during the drilling of the well and

may be included with descriptions of adjacent formations. These formations thin to the west and

can locally be absent. Hintze (1988) included the presenhof these formations in a generalized

stratigraphic column from surface exposures and drilling records, and Doelling (2001) actually

mapped the Tidwell Member of the Morrison Formation and the Summerville and Curtis

Formations, near the proposed injection well site. There is a Permian limestone unit that is similar

to the Sinbad Limestone Member of the Moenkopi Formation in thickness. If these
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limestones are confused and the Sinbad is really the Permian Kaibab, it should not affect the

confining layers of the proposed aquifer (White Rim Sandstone).

Since the Organ Rock Shale is not mentioned on the formation data from Delta Petroleum

Corporation, it is not known if drilling encountered the unit. Information about 36-11 was also

not available from the DOGM well data library, so it is unknown if the Organ Rock Shale is

continuous from southern Utah to the San Rafael Swell. Mapping done by Doelling (2001)

suggests that Permian age units are present and Hintze (1988) does indicate that the shale is

present in the Green River area, but information about composition and thickness are not available

for this report.

Structural geology of the area is a result of large salt anticlines between the Green River

and the La Sal Mountains. These salt anticlines deformedthe near horizontal sedimentary rock of

the Colorado Plateau into gently dipping strata. There are three sets of normal faults in the area

of the well; two of the set have east-west trends and one has a north-south trend.

The first set bisects the lower portion of section 36 and is known as the Little Grand fault.

It trends east to west and is a dominatj feature in the area. It is an oblique normal fault with right

lateral strike slip movement; the southern block is displaced down in relation to the northern

uplifted block. Displacement is not able to be determined because beds along the southern block

appear to be deformed by fault drag providing no marker bed from which to measure net slip.

Near Crystal Geyser the fault is segmented into two limbs.

The second and third sets form graben structures composed of one group of west-

northwest trending faults and another group of north-northwest trending faults. Even though it is

unclear from the map whether these faults are solely normal or if they have a strike slip

component, it is probable that a strike slip component does exist but is also unmeasurable.



is a direct relationship between both graben structures and the anticline structures: they both have

similar trends. The west-northwest graben structure is very long and narrow and thus is named

Tenmile graben. As shown in the cross section A-A' these faults probably terminate at depth

possibly in pliable salt formations of the Pennsylvanian Hermosa Group.

Hydrogeology of the White Rim Sandstone

The hydrogeology of the White Rim Sandstone would be similar to the eolian Navajo

Sandstone deposited during the Jurassic period. The description suggests that the porosity is

equal or greater that the Navajo Sandstone. Exposures of the White Rim Sandstone in the

Elaterite basin in southern Utah show tar seeping out of the unit during the hot summer months.

Thus, the formation exhibits reservoir storage capacity. No data for hydraulic parameters of the
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transmissivity, of the Navajo near Cainville was calculated to be 2,560 feet squared per day (Hood

and Danielson, 1979).

Three water samples were taken from the White Rim Sandston

GTS 36-11-OS stg 3, and GTS 36-11-OS Stg 5. Depth of the samples range from 3,222 to 3,456

feet in the intervalof the target aquifer (verbal communication from Glen Nebeker of Western

Land Services). Depths intervals for each water sample are unknown, but it is understood that

sample GTS 36-11-OS Stg 1-5 is a composite of samples taken from each of the five zones.

Sample GTS 36-11-OS Stg 3 and 5 represent the third and fifth zone sampled in the White Rim

Sandstone. Water samples from the White Rim Sandstone collected from the 36-11 well are

shown in the Piper diagram in Figure 3. They are sodium-chloride type waters and are very
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in TDS (total dissolved solids) typical of connate water produced as a by product from oil fields.

Sample GTS36-1l-OS Stgl-5 measured a TDS value of 32,600 mg/L.

CONCLUSION

The GTS 36-11 well appears to be a reasonable choice for an injection well targeting the

White Rim Sandstone as an aquifer for water disposal. The overlying limestone whether it be the

Sinbad or the Kaibab Limestone should serve well as an aquiclude. The only porosity that might

exist would be of a secondary nature via fractures, joints,or solution channels resulting from

dissolution of the carbonate cement binding the limestone. If this were the case, then the

formation overlying the limestone, which is the Moenkopi Formation consisting of silt and clay

would also be a confining layer. The Organ Rock Shale underlying the White Rim Sandstone is

also an aquiclude; it is composed of very fine sands, silts, and clays and is poorly sorted allowing

for poor transmissibility. Fresh water aquifers nearest the White Rim Sandstone would be the

Entrada and the Navajo Sandstones that are almost 2,500 feet above the White Rim Sandstone.

Although the area of the proposed injection well (GTS 36-11) is structurally deformed by faulting

and folding from salt diapirism in the area between the Colorado and Green Rivers, the faults do

not appear to be conduits for recharge between aquifers or from the surfàce to aquifers below

1,646 feet. This is possibly due to the composition of the formations juxtaposedagainst the faults

and also the amount of fault gouge filling the fault planes and lack of fault dilation. Further

evidence suggesting a lack of hydraulic conductivity between the White Rim Sandstone aquifer

and the favorable aquifers of the Navajo, Wingate, and Entrada sandstones is the absence of

connate water (similar in quality) found in the other formations. A water sample taken from the

Crystal Geyser (Mayo, Shrum, and Chidsey, 1991) are calcium and magnesium (cations)



(ions) domin water. The amount of bicarbonate (HCO3) approximately 36 percent versus 9

percent for GTS 36-11 OS Stg 1-5 suggest that there is no hydraulic connection between

aquifers, and that water from Crystal Geyser is most likely younger being recharged from aquifers

with hydraulic connections to surface recharge. The amount of halite (NaCl) in the samples

suggests that water in the White Rim Sandstone is or has been in contact with the salt formations

of the Hermosa Group or has evolved to a Na* Cl r̄ich connate water. The White Rim Sandstone

is a suitable target aquifer for Delta Petroleum Corporation to inject water using the proposed

GTS 36-11 well as an injection
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LABORATORYANALYTICALREPORT

Client: Delta Petroleum Corporation Report Date: 01/30/07
Project Not Indicated Collection Date: Not Provided
Lab ID: 007010683-002 DateReceived: 01/18/07
Client Sample ID: GTS 36-11-08 Stg 1-5 Water Matrix: Aqueous

MCLI
Analyses Result Units Qualdiers RL QCL Method Analysis Date I By

MAJOR IONS
Carbonate as CO3 ND mg/L 1 A2320 B 01/18/07 15:39 / jaj
Bicarbonate as HCO3 2880 mg/L 1 A2320 B 01/18/07 15:39 / jaj
Calcium 798 mg/L D 0.6 E200.7 01/26/07 16:49 I ts
Chloride 17400 mg/L 1 A4500-Ci B 01/26/07 12:46 / jI
Magnesium 357 mg/L D 0.5 E200.7 01/26/07 16:49 I ts
Polassium 1220 mg/L D 0.5 E200.7 01/26/07 16:49 / ts
Sodium 10200 mg/L D 0.6 E200.7 01/26/07 16:49 / ts
Sulfate 3010 mg/L D 30 A4500-SO4 E 01/22/07 16:52 I Ijl

PHYSICALPROPERTIES
Conductivity 48600 umhos/cm 1.0 A2510 B 01/18/07 16:23 / ljl
pH 6.85 s.u. 0.01 A4500-H B 01/18/07 16 23 / ljl
Solids, Total Dissolved TDS @ 180 C 32600 mg/L 10 A2540 C 01/18/07 16:36 I ljl

METALS - TOTAL
Iron 0.52 mg/L D 0.04 E200.7 01/26/07 16:49 / ts

DATAQUALITY
A/C Balance (±5) -4.83 % Calculation 01/30/07 08:44 I cp
Anions 600 meqlL Calculation 01/30/07 08:44 / cp
Cations 545 meqlL Calculation 01/30/07 08:44 / cp
Solids, Total Dissolved Calculated 34400 mglL Calculation 01/30/07 08:44 I cp
TDS Balance (0.80-1.20) 0.950 dec. % Calculation 01/30/07 08:44 I cp

Report RL - Analytereporting limit. MCL - Maximum contaminant level.
Definitions: QCL - Qualitycontrol limit ND - Notdetected at the reporting limit.

D - RL increased due to sample matrix



LABORATORYANALYTICALREPORT

CIIent: Delta Petroleum Corporation Report Date: 01/30/07
Project: Not Indicated Collection Date: Not Provided
Lab ID: CO7010683-004 DateReceived: 01/18/07
Client Sample ID: GTS 36-11-OS Stg 3 Water Matrix: Aqueous

MCLI
Analyses Result Units Qualifiers RL QCL Method Analysis Date I By

MAJOR IONS
Carbonate as CO3 ND mg/L 1 A2320 B 01/18/07 15:46 / jaj
Bicarbonate as HCO3 3920 mg/L 1 A2320 B 01/18/07 15:46 / jaj
Calcium 1460 mg/L D 0.6 E200.7 01/26/07 16:56 I ts
Chloride 16100 mg/L 1 A4500-Cl B 01/18/07 14:50 / jI
Magnesium 363 mg/L D 0.5 E200.7 01/26/07 16:56 / ts
Polassium 973 mg/L D 0.5 E200.7 01/26/07 16:56 / ts
Sodium 10500 mg/L D 0.6 E200.7 01/26/07 16:56 / ts
Sulfate 3130 mg/L D 30 A4500-SO4 E 01/22/07 16:56 I ljl

PHYSICALPROPERTIES
Conductivity 42100 umhos/cm 1.0 A2510 B 01/18/07 16 25 / ljl
pH 6.91 s.u. 0.01 A4500-H B 01/18/07 16:25 I ljl
Solids, Tolal Dissolved TDS @180 C 28100 mg/L 10 A2540 C 01/18/07 16:36 / ljl

METALS - TOTAL
Iron 8.97 mg/L D 0.04 E200.7 01/26/07 16:56 I ts

DATAQUALITY
A/C Balance (±5) 0.003 % Calculation 01/30/07 08:46 I cp
Anions 584 meqlL Calculation 01/30/07 08:46 / cp
Cations 584 meqlL Calculation 01/30/07 08:46 I cp
Solids, Total Dissolved Calculated 34500 mg/L Calculation 01/30/07 08:46 / cp
TDS Balance (0.80-1.20) 0.810 dec.% Calculation 01/30/07 08:46 / cp

Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions: QCL - Qualitycontrol limit. ND - Notdetected at the reporting limit.

D - RL increased due to sample matrix
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LABORATORYANALYTICALREPORT

Client Delta Petroleum Corporation Report Date: 01/30/07
Project Not Indicated Collection Date: Not Provided
Lab ID: CO7010683-003 DateReceived: 01/18/07
Client Sample ID: GTS 36-11-08 Stg 5 Water Matrix: Aqueous

MCLI
Analyses Result Units Qualifiers RL QCL Method Analysis Date I By

MAJOR IONS
Carbonate as CO3 ND mg/L 1 A2320 B 01/18/07 15:42 / Jaj
Bicarbonate as HCO3 4130 mg/L 1 A2320 B 01/18/07 15:42 / jaj
Calcium 1420 mg/L D 0.6 E200.7 01/26/07 16:52/ ts
Chloride 15600 mg/L 1 A4500-CI B 01/18/07 14:49 / jI
Magnesium 344 mg/L D 0.5 E200.7 01/26/07 16:52 / ts
Polassium 998 mg/L D 0.5 E200.7 01/26/07 16:52 / ts
Sodium 9970 mg/L D 0.6 E200.7 01/26/07 16:52 / ts
Sulfate 2900 mg/L D 30 A4500-SO4 E 01/22/07 16:54 / ljl

PHYSICALPROPERTIES
Conductivity 42600 umhos/cm 1.0 A2510 B 01/18/07 16 25 / ljl
pH 6.86 s.u. 0.01 A4500-H B 01/18/07 16 25 / ljl
Solids, Total Dissolved TDS @180 C 28600 mg/L 10 A2540 C 01/18/07 16:36 / ljl

METALS - TOTAL
Iron 5.40 mg/L D 0.04 E200.7 01/26/07 16:52 / ts

DATAQUALITY
A/C Balance (±5) -0.943 % Calculation 01/30/07 08:45 I cp
Anions 569 meqlL Calculation 01/30/07 08:45 / cp
Cations 558 meqlL Calculation 01/30/07 08:45 I cp
Solids, Tolal Dissolved Calculated 33300 mg/L Calculation 01/30/07 08:45 / cp
TDS Balance (0.80- 1.20) 0.860 dec. % Calculation 01/30/07 08:45 I cp

Report RL - Analytereporting limit. MCL - Maximumcontaminant level.
Definitions: QCL - Qualitycontrol limit ND - Not detected at the reporting limit.

D - RL increased due to sample matrix



GTF 35-31S

Surface Formation and Estimated Formation Tops:
Morrison-SaltWash 0 ft.
Entrada 456 ft.
Carmel 1,008 ft.
Navajo 1,173 ft.
Kayenta 1,609 ft.
Wingate 1,646 ft.
Chinie 2,109 ft.
Shinarump 2,291 ft
Moenkopi 2,337 ft.
Sinbad Is. 2,932 ft.
White Rim 3,149 ft.

Estimated Depth at Which Oil, Gas, Water or Other Mineral Bearinq Zones are
Expected to be Encountered

Deoth/Formation
Expected Oil Zones:

Primary Target: White Rim 3,149 ft.

Expected Gas Zones:
Primary Target: White Rim 3,149 ft.
Secondary Targets:

Entada 456 ft.
Navajo 1,173 ft
Wingate 1,646 ft.

Expected Water Zones:
Primary Target: White Rim 3,149 ft.
Secondary Targets:

Entada 456 ft.
Navajo 1,173 ft
Wingate 1,646



Stratigraphic column of target aquifer and confining layers
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Straigraphic column from Well GTS 3
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STATE OF UTAH UIC FORM 1
DEPARTMENTOF NATURALRESOURCES

DIVISIONOF OIL,GAS AND MINING

APPLICATION FOR INJECTION WELL
Name of Operator Utah Account Number Well Name and Number
Delta Petroleum Corporaton, Attn. Kate Shirley N Greentown State 36-110S
Address of Operator Phone Number API Number
370 17th St Suite 4300 CITY Denver STATE CO "80202 (303) 575-0397 4301931505
Location of Well Field or Unit Name

Footage : 1024' FNL &429' FWL County : Grand Wildcat
Lease Designation and Number

QQ Section, Township, Range: NWNW 36 12S 16E State : UTAH ML-49170

Is this application for expansion of an existing project? Yes No

Willthe proposed well be used for: Enhanced Recovery? Yes No

Disposal? Yes No

Storage? Yes No

Is this application for a new well to be drilled? Yes O No

Ifthis application is for an existing well, has a casing test been performed? Yes No

Date of test: 5/31/2008

Proposed injection interval: from 3,222 to 3,456

Proposed maximum injection: rate 2,000 bpd pressure 1,700 psig

Proposed injection zone contains oil , gas , and / or fresh water within ½ mile of the well.

List of attachments: ,See atterhed list

ATTACHADDITIONALINFORMATIONAS REQUIRED BY CURRENT
UTAH OIL AND GAS CONSERVATIONGENERAL RULES

I hereby certifythat this report Is true and complete to the best of my Imouledge.

RECEIVED
JUN12 2008

(572002)

DIV.0FOlL,GAS&



JON M. HUNTSMAN, JR.
Governor

GARY R. HERBERT
--.

,•¿ Lieutenant Governor

State of Utah November 13, 2006

Department of
Natural Resources

MICHAEL R. ST YLER
Executive Director DCÎtaŸCtrOleum Corporation

370 17th Street, Suite 4300Division of Denver, CO 80021Oil, Gas & Mining

JOHN R. BAZA
civisionotrector Re: Greentown State 36-11S Well, 1024' FNL, 429' FWL, NW NW, Sec. 36,

T. 21 South, R. 16 East, Grand County, Utah

Gentlemen:

Pursuantto the provisions and requirements of UtahCodeAnn.§ 40-6-1 et
seq., Utah Administrative Code R649-3-1 et seq., and the attached Conditions of
Approval, approval to drill the referenced well is granted.

Appropriate information has been submitted to DOGM and administrative
approval of the requested exception location is hereby granted.

This approval shall expire one year from the above dateunless substantial and
continuous operation is underway, or a request for extension is madeprior to the
expiration date. The API identification number assigned to this well is 43-019-31505.

Sincerely,

Gil Hunt
Associate Director

mf
Enclosures

cc: Grand County Assessor
SITLA

1594 West North Temple, Suite 1210,PO Box 145801, Salt Lake City, UT 84114-5801
telephone (801) 538-5340 • facsimile (801)359-3940 • TTY (801)538-7458 •
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DIVISION OF OIL, GAS AND MINING
APPLICATION FOR PERMIT TO DRILL

STATEMENT OF BASIS
(Original onsite done for the Greentown State 36-11 well)

OPERATOR: Delta Petroleum Corporation
WELL NAME & NUMBER: Greentown State #36-115
API NUMBER: 43-019-31505
LOCATION: 1/4,1/4 NWNW Sec:36 TWP: 21S RNG: 16E 1024 FNL 429 FWL

Geology/Ground Water:

Significant volumes of high quality ground water are unlikely to be encountered in thebedrock at this location.
A poorly permeable soil is likely to be developed on theJurassic-age Brushy Basin Member of the Morrison
Formation. A small but locally important quality ground water resource may be encountered in several
permeable Mesozoic aquifers in this area. The proposed casing and cementing program should adequately
isolate any zones of fresh water that may be penetrated. No underground water rights have been filed on any area
within a mile of the proposed well site.

Reviewer: Christopher J. Kierst Date: 1/19/2006

Surface:

On-site conducted January 12, 2006. In attendance: Bart Kettle (DOGM), Ted Smith (DOGM), Larry Johnson
(Talon Resources), Nathan Sill (DWR), Ed Bonner (SITLA), Terry Hoffman (Delta) and dirt contractor.

uestions regarding the status of roads used to access the well site. Some roads may not be county roads and require
a BLM special use permit touse fordrillingpurposes. Reserve pit will require fencing on three sides at the time of
drilling, with thefourth side being fenced immediatelv upon the removal of the drilling rig. Addendum: WeHsite
visited on February 14, 2006 to review changes made to the setting of the well pad. Wen has been moved to
the south, and as staked now lies on the edge of structures previously used as part of the Utah Launch
Complex, White Sands Missle Range. SITLA in not showing an active lease at this site, and is not requesting
restriction on the use of the surface. Provided the old building at this site will be tore down SITLA is
requesting that it be removed from the site.

Reviewer: Bart Kettle Date: January 13, 2006

Conditions of Approval/Application for Permit to Drill:

1. Fence Reserve Pit on threesides while drilling, with the fourth side being fenced upon the removal of the
drilling



O O
Operator: Delta Petroleum Corporation
Well Name & Number Greentown State 36-11S
API Number: 43-019-31505
Lease: ML-49170

Location: NW NW Sec. 36 T. 21 South R. 16 East

Conditions of Approval
1. General

Compliance with the requirements of Utah Admin. R. 649-1 et seq., the Oil and Gas
Conservation General Rules, and the applicable terms and provisions of the approved
Application for Permit to Drill.

2. Notification Requirements
The operator is required to notify the Division of Oil, Gas and Mining of the following
actions during drilling of this well:

• 24 hoursprior to cementing or testingcasing
• 24 hours prior to testingblowout prevention equipment
• 24 hours prior to spudding the well
• within 24 hours of any emergency changes made to the approved drilling program
• prior to commencingoperations to plug and abandon the well

The following are Division of Oil, Gas and Mining contacts and theirwork telephone
numbers (please leave a voice mail message if the person is not available to take the call):

• Dan Jarvis at (801) 538-5338
• Carol Daniels at (801) 538-5284 (spud)

3. Reporting Requirements
All required reports, forms and submittals will be promptly filed with the Division,
including but not limited to the Entity Action Form (Form 6), Report of Water
Encountered During Drilling (Form 7), Weekly Progress Reports for drilling and
completion operations, and Sundry Notices and Reports on Wells requesting approval of
change of plans or other operational actions.

4. Compliance with the State of Utah Antiquities Act forbids disturbance of archeological,
historical, or paleontological remains. Should archeological, historical or paleontological
remains be encountered during your operations, you are required to immediately suspend
all operations and immediatelyinform the Trust Lands Administration and the Division
of State History of the discovery of such



Page 2
43-0 19-31505
November 13, 2006

5. This proposed well is located in an area forwhich drillingunits (well spacingpatterns)
have not been established through an order of the Board of Oil, Gas and Mining (the
"Board"). In order to avoid the possibility of waste or injury to correlative rights, the
operator is requested, once the well has been drilled, completed, and has produced, to
analyze geological and engineering data generated therefrom,as well as any similar data
from surrounding areas if available. As soon as is practicable after completion of its
analysis, and if the analysis suggests an area larger than the quarter-quarter section upon
which the well is located is being drained, the operator is requested to seek an appropriate
order from the Board establishing drilling and spacing units in conformance with such
analysis by filing a Request for Agency Action with the Board.

6. Compliance with the Conditions of Approval/Application for Permit to Drill outlined in
the Statement of Basis. (Copy





6ER ; Location:Œn 8 ŒSL The well location was determined using a Trimble 5700
GPS survey grade unit.

Basis of Bearing:
(EAST - 5287.92') The Basis of Bearing is GPS Measured.

I I I CLO Bearing:
The Bearings inaicated are per the recorded plot obtainedos

. from the U.S. Land Office.
QU

..¿ g Basis of Elevation:
428.67 go Basis of Elevation of 4310' being at the Southeast Section

- Corner of Section 36, Township 21 South, Range 16 East,Salt Lake Base and Meridian, as shown on the Green River NEQuadrangle 7.5 minute series map.

Description of Location:GREENTOWN
Proposed Drill Hole located in the NW 4 NW/4 of Section 36,STATE #36-IIS
T21S, RT6E, S.L.B.&M., being 4255.91 North and 428.67' EastO ELEV. 4323.3' from the Southwest Section Corner of Section 36, T21S, R16EN '
Salt Lake Base & Meridian.UTM

,Nil IO8l Surveyor s Certi ficate:
E 576853

1, Albert J. Spensko, a Registered Professional
Land Surveyor, holding Certificate 146652

à State of Utah, do hereby certify that the
N information on this drawing is a true and

-_ i occurate survey based on data of record and°'
= was conducted under my personal direction

« $ $ and supervision as shown hereon.

No. 14 852
A J * TALON RESOURCES, INC.

195Nore 100WatP.O.Box1230
Headagion,Utab84528

E·MsDtaloa@etuet

ELEv. 43l0'
(EAST - 5280.00') DELTA

Legend | SB9°5l'Al"E
- 5561.24' | EliMWR WRI

O Drill Hole Location Greentown State #36-11S
NOTES: Section 36. T21S, R16E, S.L.B.&M.

Stone Monument (Found) 1. UTM ond Latitude / Longitude Coordinates Grand County, Utahare derived usin a GPS Pathfinder and are am checked
Stone Monument (Searched for, but not found) shown in NAD 2 Datum. N. BUTKOVICH L.W.J./A. .S.
Calculated Corner LAT / LONG GRAPHIC SCALE og

)( 38°56'49.845"N
.

"""GLO Il0°06'47.364"W ( IN FEET ) 1 = 1000'
GPS Measured j 1 inch = tooom •••• i •• 4
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STATEOF UTAH AMENDEDREPORT F0RM 8DEPARTMENTOF NATURALRESOURCES (highlightchanges)DIVISION OF OIL, GAS AND MINING 5. LEASEDESIGNATIONANDSERIALNUMBER

ML-49170
6. IF INDIAN,ALLOTTEEOR TRIBENAMEWELL COMPLETIONOR RECOMPLETION REPORT AND LOG NA

la. TYPE OF WELL
DRY OTHER 7. UNIT« CAAGREEMEMTNAME

b. TYPE OF WORK
8. WELLNAMEand NUMBERR*u.O HLAO EP-

RY I S OTHER OÍfSet Well Greentown State 36-1108
2. NAMEOF OPERATOR:

9. API NUMBER-Delta Petroleurn Corporation 4301931505
3. ADDRESSOF OPERATOR PHONENUMBER: 10 FIELDANDPOOL, OR WILDCAT370 17th St.. Ste. 4300 CITY Û VO¶ STATE CO ZlP 80202 (303) 575-0323 Wildcat
4. LOCATIONOF WELL(FOOTAGEs)

11. OTR/QTR SECTION,TOWNSHIP,RANGE,ATSURFACE: 1024' FNL&429' FWL MERIDM :

NWNW 36 21S 16E
ATTOP PRODUCINGINTERVALREPORTEDBELOW: 1024' FNL &429' FWL

12. COUNTY 13. STATEATTOTALDEPTH: 1024' FNL &429' FWL
Grand UTAH

14. DATESPUDDED: 15. DATET.D. REACHED: 16. DATECOMPLETED: 17. ELEVATIONS(DF, RKB,RT, GL):11/22/2006 12/16/2006 8/29/2007 ABANDONED READYTO PRODUCE
18. TOTALDEPTH: MD 3 686 19 "'UG B^CK T.D.: MD 3,433 20. IF MULTIPLE COMPLETIONS,HOW MANY†* 21. DE BSR E MD

TVD TVD
Tvo

22. TYPEELECTRICANDOTHER MECHANICALLOGS RUN(Submit copy of each) 23.

Induction, Density Neutron, CBL WASWELLCORED? NO YES (Sum miysis)
WASDST RUNT NO YES (Sweg)
DIRECTIONALSURVEY7 NO YES (Submit copy)

24. CASINGAND LINERRECORD (Report allstrings set in well)

HOLESIZE SIZEIGRADE WEIGHT(#Mt.) TOP (MD) BOTTOM(MD) STAGECEMHENTER CNEMEONTS
KS VO BL) CEMENTTOP ** AMOUNTPULLED

20" 18" F-25 55 0 60 60 RediM 12 7 0 None

11" 8.625" J-55 24 0 1,227 1,227 LtWt 245 86 0 None
G 111 28

7.875" 5.5" J-55 17 0 3,675 3,675 PremLt 350 134 1820 None
Type 3 85 21

28. TUBINGRECORD

SIZE DEPTH SET (MD) PACKERSET (MD) SilE DEPTHSET (MD) PACKERSET (MD) SIZE DEPIN SET (MD) PACKERSET (MD}2 7/8 | 3,416
26. PRODUCINGINTERVALS 27. PERFORATIONRECORD

FORMATIONNAME TOP (MD) BOTTOM(MD) TOP (TVD) BOTTOM(TVD) INTERVAL(TopfBot- MD) SIZE NO. HOLES PERFORATIONSTATUS
(A) White Rim 3,202 3,456 open Squeezed
(B)

O Sqwd
(C)

Open Squeezed
(D}

Open Squeezed
28. ACID,FRACTURE,TREATMENT.CEMENTSOUEEZE,ETC.

DEPTH INTERVAL AMOUNTANDTYPEOF MATERIAL
1) 3222-3234 2) (3274-3286) 1) 22,545 gal fluid,489 gal CO2, 76,250#20/40 Jordan Sand! 2) 35,713 gal ituid, 9777gal CO2, 120,002#20I40 Jordan Sand
3) 3320-3332 4) (3362-3374) 3) 27.064 gal fluid, 19054 gal CO2, 124,989#20/40 Jordan Sand/ 4) 26,146 gal fluid, 16,138 gel CO2, 118,082#20/40 Jordan Sand
5) 3444.3466 5) 29,904 gal fluld, 24,783 gal CO2, 30,098#20/40 Jordan Sand

29. ENCLOSEDATTACHMENTS:
30. WELLSTATUS:

ELECTRICALIMECHANICALLOGS GEOLOGICREPORT DST REPORT DIRECTIONALSUUW T&A'dO SUNDRYNOTICE FOR PLUGGINGANDCEMENTVERIFICATION CORE ANALYSIS O OTHER

EECEIVED
s/2ooo) (CONTINUEDONBACK)

DIV.0FOIL
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30. INITIALPRODUCTION INTERVALA (As shownin item #28)
DATEFIRSTPRODUCED: TEST DATE: HOURSTESTED: TEST PRODUCTION OIL -Bet GAS - MOF: WATER- BBL PROD. METHOD:8/29/2007 9/1/2007 24 RATES: 0 0 1,200 FlowingOHOKE SlZE: TBG. PRESS. CSG. PRESS. API GRAVITY BTU- GAS GASIOILRATIO 24 HR PRODUCTION OIL- BBL; GAS- MCF: WATER - BBL INTERVALSTATUS:64 90 10 RATES: ggg Q gg

INTERVALB (As shown in Nem#26)
DATEFIRST PRODUCED: TEST DATE: HOURSTESTED: TEST PRODUCTION OIL- BBL: GAS - MCF: WATER- BBL PROD. METHOD:RATES: ->

CHOKE SIZE: TBG. PRESS. CSG PRESS. APIGRAVITY BTU- GAS GASIOILRATIO 24 HRPRODUCTION OIL- BBL: GAS - MCF: WATER- BBL INTERVALSTATUS:RATES: -+

INTERVALC (As shown in item #26)
DATEFIRSTPRODUCED: TEST DATE: HOURSTESTED: TEST PRODUCTION OlL- BBL GAS - MCF: WATER- BBL PROD. METHOD:RATES: -+

CHOKESIZE: TBG. PRESS. CSG. PRESS. APIGRAVITY BTU-GAS GAS/OlL RATIO 24 HR PRODUCTION OIL- BBC GAS - MCF: WATER- BBL: INTERVALSTATUS:RATES:

INTERVALD (Aa shownin item#26)
DATEFIRSTPRODUCED: TEST DATE: HOURSTESTED TEST PRODUCTION OlL- BBL: GAS - MCF: WATER- BBL: PROD.METHOD:RATES: -+

CHOKESIZE: TBG PRESS. CSG. PRESS. APIGRAVITY BTU- GAS /OIL RATIO 24 HR PRODUCTION OIL- BBL: GAS - MCF: WATER- BBL: INTERVAL STATUS:RATES: ->

32. DISPOSITIONOF GAS (Sold, Used for Fuel, Venied, Etc.)

33. SUMMARYOF POROUS ZONES (Include Aquilers): 34. PORMATION(Log) MARKERS:
Show all importantzones of porosity and contenis thereof:Cored Intervalsandalldrill-stem tests, includingdepth intervaltested, cushion used, time tool open, flowing and shut-in pressures andrecoveries.

Fonnatlon Descriptions, Contents, etc. Name (MeasumdpDepth)

27) 3,202 3,208 Size
.43", 4spf, 24 holes - open Entrada 476White Rim 3,222 3,234 Size .43", 3spf, 36 holes - open Carmel 1.053Perf Record 3,274 3,286 Size .43", 3spf, 36 holes - open Navaio 1.208

3,306 3,310 Size .43", 4spf, 16 holes - open Kaventa 1,644
3,320 3,332 Size

.36", 3spf, 36 holes - open Wingate 1,679
3,343 3,349 Size

.43", 4spf, 24 holes - open Chinle 2,1453,362 3,374 Size
.36", 3spf, 36 holes - open Shinarump 2,3383,402 3,406 Size
.43", 4spf, 16 holes - open Moenkopi 2,3743,444 3,456 Size
.38",

3spf, 36 holes - open Sinbad Limestone 2,962
White Rim/ Cutler - 3544' 3,180

35. ADDITIONAL REMARKS (include plugg ng procedure)

CIBP @3433'

MI36. I hereby certify that the foregoing and attached Infonnation is complete and correct as determined from all available records.

NAME(PLEASEPRINT) Terry L. Hoffman Taxes Regdaos Manage

SIGNATURE E DATE 10/23/2007

This report must be submitt ithin 30 days o
• completing or pluggingia new well • reentering a previouslyplugged and abandoned well• drillinghorizontal laterals from an existing wellbore • significantlydeepening an existingwell bore below the previous bottom-holedepth• recompleting to a different producing formation • drillinghydrocarbon exploratoryholes, such as core samples and stratigraphictests

* ITEM20: Show the number of completions ifproductionis measured separately fromtwoormoreformations.
" ITEM24: Cement Top -Show how reported top(s)ofcement were determined (circulated(CIR),calculated (CAL),cement bond log (CBL),temperaturesurvey (TS)).
Send to: Utah Division of Oil, Gas and Mining Phone: 801-538-5340

1594 West North Temple, Suite 1210
Box 145801 Fax: 801-359-3940
Salt Lake City, Utah 84114-5801



Analytical Laboratory Report for:

Delta Petroleum Account Representative:
Monty Frost

Production Water Analysis
Listed below please find water analysis report from: Greentown State, 36-14tfa

Lab Test No: 2008401300 Sample Date: 03/04/2008
Specific Gravity: 1.029

TDS: 43686
CHa

Ions:

8.30

mg/L as:

Calcium 1120 (Ca )
Magneslum 1671 (Mg"
Sodium 12075 (Na )
Iron 8.00 (Fe")
Manganese 0.10 (Mn")
Anions: mg/L as:

Bicarbonate 732 (HCO,)
Sulfate 3300 (SO
Chloride 24780 (CI)
Gases:
Carbon Dioxide 12 (CO )
Hydrogen Sulfide 1 (H

Lab Comments:
Compatability tests were run with Fed 28-11 & no percipitate was found.
The water was mixedat 10%, 25% &



LABORATORY ANAL ICAL REPORT

Client: Delta Petroleum Corporation Report Date: 01/30/07
Project: Not Indicated Collection Date: Not Provided
Lab ID: CO7010683-001 DateReceived: 01/18/07
Client Sample ID: GTS 36-11-OS Stg 1-5 Oil Matrix: Oil

MCLI
Analyses Result Units Qualifiers RL QCL Method Analysis Date I By

OIL CHARACTERISTICS
Asphaltenes 0.16 wt% 0.10 UOP46-64 01/25/07 16:03 / eli-g
Paraffin 0.2 wt% 0.1 UOP46-64 01/25/07 16:03 / eli-g
Pour Point 40 °F D97 01/25/07 23:04 / eli-g

OIL GRAVITY
Gravity,API @60 F 33.1 degrees 0.1 D287 01/25/07 23:04 / eli-g
Specific Gravity@60 F 0.8600 g/cc 0.0010 D1298 01/25/07 23:04 / eli-g
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Client: Delta Petroleum

CorpoLABORATORYA LYT ORT

Report Date: 01/30/07
Project: Not Indicated Collection Date: Not Provided
Lab ID: CO7010683-002 DateReceived: 01/18/07
Client Sample ID: GTS 36-11-OS Stg 1-5 Water Matrix: Aqueous

MCLI
Analyses Result Units Qualifiers RL QCL Method Analysis Date / By

MAJOR IONS
Carbonale as CO3 ND mg/L 1 A2320 B 01/18/07 15:39 / jaj
Bicarbonate as HCO3 2880 mg/L 1 A2320 B 01/18/07 15:39 / jaj
Calcium 798 mg/L D 0.6 E200.7 01/26/07 16:49 / ts
Chloride 17400 mg/L 1 A4500-CIB 01/26/07 12:46 / jl
Magnesium 357 mg/L D 0.5 E200.7 01/26/07 16:49 / ts
Potassium 1220 mg/L D 0.5 E200.7 01/26/07 16:49 / ts
Sodium 10200 mg/L D 0.6 E200.7 01/26/07 16:49 / ts
Sulfate 3010 mg/L D 30 A4500-SO4 E 01/22/07 16:52 / ljl

PHYSICALPROPERTIES
Conductivity 48600 umhos/cm 1.0 A2510 B 01/18/07 16:23 I ljl
pH 6.85 s.u. 0.01 A4500-H B 01/18/07 16:23 / ljl
Solids, Total Dissolved TDS @ 180 C 32600 mg/L 10 A2540 C 01/18/07 16:36 I ljl

METALS - TOTAL
Iron 0.52 mg/L D 0.04 E200.7 01/26/07 16:49 / ts

DATAQUALITY
A/C Balance (±5) -4.83 % Calculation 01/30/07 08:44 / cp
Anions 600 meqlL Calculation 01/30/07 08:44 / cp
Cations 545 meqlL Calculation 01/30/07 08:44 I cp
Solids, Total Dissolved Calculated 34400 mg/L Calculation 01/30/07 08:44 / cp
TDS Balance (0.80- 1.20) 0.950 dec.% Calculation 01/30/07 08:44 / cp

eef
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LABORATORY ANALYTICAL REPORT

Client: Delta Petroleum Corporation Report Date: 01/30/07
Project: Not Indicated Collection Date: Not Provided
Lab ID: CO7010683-003 ' DateReceived: 01/18/07
Client Sample ID: GTS 36-11-OS Stg 5 Water Matrix: Aqueous

MCLI
Analyses Result Units Quallfiers RL QCL Method Analysis Date / By

MAJOR IONS
Carbonate as CO3 ND mg/L 1 A2320 B 01/18/07 15:42 / jaj
Bicarbonate as HCO3 4130 mg/L 1 A2320 B 01/18/07 15:42 / jaj
Calcium 1420 mg/L D 0.6 E200.7 01/26/07 16:52 / ts
Chloride 15600 mg/L 1 A4500-Cl B 01/18/07 14:49 / jI
Magnesium 344 mg/L D 0.5 E200.7 01/26/07 16:52 / ts
Potassium 998 mg/L D 0.5 E200.7 01/26/07 16:52 / ts
Sodium 9970 mg/L D 0.6 E200.7 01/26/07 16:52 / ts
Sulfate 2900 mg/L D 30 A4500-SO4 E 01/22/07 16:54 / ljl

PHYSICAL PROPERTIES
Conductivity 42600 umhos/cm 1.0 A2510 B 01/18/07 16:25 / ljl
pH 6.86 s.u. 0.01 A4500-H B 01/18/07 16:25 / ljl
Solids, Total Dissolved TDS @ 180 C 28600 mg/L 10 A2540 C 01/18/07 16:36 / ljl

METALS - TOTAL
Iron 5.40 mg/L D 0.04 E200.7 01/26/07 16:52 / ts

DATAQUALITY
A/C Balance (±5) -0.943 % Calculation 01/30/07 08:45 / cp
Anions 569 meqlL Calculation 01/30/07 08:45 / cp
Cations 558 meqlL Calculation 01/30/07 08:45 / cp
Solids, Total Dissolved Calculated 33300 mg/L Calculation 01/30/07 08:45 / cp
TDS Balance (0.80- 1.20) 0.860 dec. % Calculation 01/30/07 08:45 /



LABORATORY ANALYTICAL REPORT

Client: Delta Petroleum Corporation Report Date: 01/30/07
Project: Not Indicated Collection Date: Not Provided
Lab ID: CO7010683-004 DateReceived: 01/18/07
Client Sample ID: GTS 36-11-OS Stg 3 Water Matrix: Aqueous

MCLI
Analyses Result Units Qualifiers RL QCL Method Analysis Date I By

MAJOR IONS
Carbonate as CO3 ND mg/L 1 A2320 B 01/18/07 15:46 / jaj
Bicarbonate as HCO3 3920 mg/L 1 A2320 B 01/18/07 15:46 / jaj
Calcium 1460 mg/L D 0.6 E200.7 01/26/07 16:56 / ts
Chloride 16100 mg/L 1 A4500-CIB 01/18/07 14:50 / jf
Magnesium 363 mg/L D 0.5 E200.7 01/26/07 16:56 / ts
Potassium 973 mg/L D 0.5 E200.7 01/26/07 16:56 / ts
Sodium 10500 mg/L D 0.6 E200.7 01/26/07 16:56 / ts
Sulfate 3130 mg/L D 30 A4500-SO4 E 01/22/07 16:56 / ljl

PHYSICAL PROPERTIES
Conductivity 42100 umhos/cm 1.0 A2510 B 01/18/07 16:25 / ljl
pH 6.91 s.u. 0.01 A4500-H B 01/18/07 16:25 / ljl
Solids, Total DissolvedTDS @180 C 28100 mg/L 10 A2540 C 01/18/07 16:36 / ljl

METALS - TOTAL
Iron 8.97 mg/L D 0.04 E200.7 01/26/07 16:56 / ts

DATAQUALITY
A/C Balance (±5) 0.003 % Calculation 01/30/07 08:46 / cp
Anions 584 meqlL Calculation 01/30/07 08:46 / cp
Cations 584 meqlL Calculation 01/30/07 08:46 / cp
Solids, Total Dissolved Calculated 34500 mg/L Calculation 01/30/07 08:46 / cp
TDS Balance (0.80- 1.20) 0.810 dec.% Calculation 01/30/07 08:46 / cp

eefno!
Ions:



Delta Petroleum Corporation
370 17th St. Suite #4aco WelIWork LOE
oemer,co ao2o2 ChronologicalDE pos; 2ea-ava3 Regulatory

Prospect AP)# 4301931505
County, St.: Grand, UT Work Type Drilling

Field: Wildcat Supervisor: WI 0.7
Operator ta Petroleum Corporati Phone: 303-575--0324 NRI 0.5705

roduenori Current/Expected Oil 0 / 0 walei 0 / 0
wildcat well offsettin gthe #46-11 totestthe White Rim Formation. AFE based on 15 drilling

Date 5/30/2008 Activity Type : TOOH Days On WellWork: 1
Dally Detait Well shut in. MIRUM&M#3.Unland tubing hanger TOOHwith 101 hts, PU 6 3/4 scraper and 4 3/4 bit. TlH. Tag at

3431". TOOH. PU S 1/2" Baker Retrievomatic Packer. TlH and set packer@3190'. RU pump to pressure to pressure
test casing. Pump 4 bbis of fresh water and pressure casing to 2175 psi. SD pump and isolate guage at well head.
Leave well shut in for 12 hrs. Pressure efter 2 bra. SDFN. Well shut in.

Date .5/31/2008 Acuvily Type :FRDMO :Days On WellWork:\2
DailyDetail : Well shut in ovemight.SICP 2150 psi. Bletiwell down to 0 psi. Release packer. TOOH. Lay down packer. TIH, open-

ended to 3399'. Land tubingin tubinghanger. NDBOP. NU Production Tree. RDMO.SICP 0 psi. SITP0 pst.

6/10/2008 03:03 PM Powered by Production







(07/01/200 36-110S Disposal Well

From: "Kate Shirley" <kshirley@deltapetro.com>

To: "Shawn Burd" <shawn.burd@westernis.com>, <chriskierst@utah.gov>, "Wayne .

Date: 07/01/2008
Time: 8:00 AM - 8:30 AM
Subject: Updated: Greentown State 36-110S Disposal Well
Place: Conference Call
Attachments: meeting.ics

When: Tuesday, July 01, 2008 8:00 AM-8:30 AM (GMT-07:00) Mountain Time (US & Canada).
Where: Conference Call

Good Afternoon,

Chris Kierst from Utah Division of Oil,Gas, and Mining has called and explained how we willneed to clarify
Delta's plan with the Greentown State 36-110S Disposal well. Delta employees will need to meet in the
conference room by the double doors and Iwillconference call Western Land Services and UDOGM.
Thank you all for takingthe timeout so thatwe can continue with the permitting process.

Thanks,

Kate Shirley

This email and any attachments are confidential and intended solely for the use of the
individual or entity to whom thisemail is addressed. Ifyou have received thisemail in
error please notify the sender immediately by email and delete thisemail from your
system. Ifyou are not the intended recipient, you are notified that disclosing, copying,
distributing or takingany action in reliance on the contents of thiscommunication is
strictlyprohibited.
WARNING: Although the Company has taken reasonable precautions to ensure that no
viruses are present in thisemail, the Company cannot accept responsibility for any loss or
damage arising from the use of thisemail or attachments.
Delta Petroleum Corporation, 370 17th Street, Suite #4300, Denver, CO 80202
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Greentown State 36-1108

RECENED

8 5/8" 24# J-55
122T w/114bbis cement

Perforations:
3302-3208
3222-3234
3274-3286
3306-3310
3320-3332

CIPB g 3433' 3343-3349
3362-3374
3402-3406

5 1/2" 17# J-55 34444456
3674' w/155 bbis



' State Ê Utah
DEPARTMENT OF NATURAL RESOURCES

MICHAEL R. STYLER
Executive Director

JON M. HUNTSMAN, JR
ÛÎVÎSiOH Of Oil, Gas and Mining

Governor JOHN R. BAZA
Division Director

GARY R. HERBERT
Lieutenant Governor

October 1, 2008

CERTIFIED MAIL NO. 7004 2510 0004 1824 6473

Mr. Brian Macke
Delta Petroleum Corp
370 17* Street, Suite 4300
Denver, CO 80021

Re: Greentown St 36-l lS API 43-019-31505
Extended Shut-in and Temporarily Abandoned Well Requirements for Wells on Fee or
State Leases

Dear Mr. Macke:

As of July 2008, Delta Petroleum Corporation has one (1) Mineral Lease Well (see
attachment A) that is in non-compliance with the requirements for extended shut-in or
temporarily abandoned (SI/TA) status. Wells SI/TA beyond twelve (12) consecutive months
require the filing of a Sundry Notice in accordance with R649-3-36-1 for Utah Division of Oil,
Gas & Mining ("Division") approval. Wells with five (5) years non-activity or non-productivity
shall be plugged, unless the Division grants approval for extended shut-in time upon a showing
of good cause by the operator (R649-3-36-1.3.3).

For extended SI/TA consideration the operator shall provide the Division with the following:

1. Reasons for SI/TA of the well (R649-3-36-1.1).

2. The length of time the well is expected to be SI/TA (R649-3-36-1.2), and

3. An explanation and supporting data if necessary, for showing the well has
integrity, meaning that the casing, cement, equipment condition, static fluid level,
pressure, existence or absence of Underground Sources of Drinking Water and
other factors do not make the weÏla risk to public health and safety or the
environment (R649-3-36-1.3).

UTAH

DNR

1594 West North Temple, Suite 1210, PO Box 145801, Salt Lake City, UT 84114-5801
telephone (801) 538-5340 • facsimile (801) 359-3940 • TTY (801) 538-7458 • wwwogm.utah.gov OIL, GAS &
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Page 2
October 1, 2008
Mr. Macke

Submitting the information suggested below may help show well integrity and may help
qualify your well for extended SI/TA. Note: As of July 1, 2003, wells in violation of the SI/TA
rule R649-3-36 may be subject to full cost bonding (R649-3-1-4.2, 4.3).

1. Wellbore diagram, and

2. Copy of recent casing pressure test, and

3. Current pressures on the wellbore (tubing pressure, casing pressure, and
casing/casing annuli pressure) showing wellbore has integrity, and

4. Fluid level in the wellbore, and

5. An explanation of how the submitted information proves integrity.

If the required information is not received within 30 days of the date of this notice, further
actions may be initiated. If you have any questions concerning this matter, please contact me at
(801) 538-5281.

Si r

Dustin K. Doucet
Petroleum Engineer

JP/js

cc: Jim Davis, SITLA
Compliance File
Well
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ATTACHMENT A

Well Name Location API Lease Type Years Inactive

1 Greentown St 36-11S NWNW Sec 36-T21S-R16E 43-019-31505 ML-49170 1 year 0
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9 • - STATEOFUTAH FORM9

DEPARTMENT OF NATURALRESOURCES
DIVISIONOF OIL, GAS AND MINING 5. LEASEDESIGNATIONANDSERIALNUMBER:

ML-49170

SUNDRY NOTICES AND REPORTS ON WELLS 6. I NDIAN,ALLOTTEEORTRIBENAME:

7. UN1Tor CA AGREEMENT NAME:
Do not use thisform for proposals to drill new wells, significantly deepen existing wells below current bottom-hole depth, reenter plugged wells, or t° NAdrill horizontal laterals. Use APPLICATION FOR PERMIT TO DRILLform for such proposals.

1. TYPE OF WELL 8. WELL NAMEand NUMBER:OIL WELL GAS WELL OTHER Greentown State 36-11S
2.NAMEOFOPERATOR: 9.APINUMBER:

Delta Petroleum Corporation 4301931505
3. ADDRESS OF OPERATOR: PHONE NUMBER: 10. FlELD AND POOL, OR WILDCAT:
370 17th St., Ste. 4300 (::TY Denver CO zi, 80202 (303) 575-0386 Wildcat

4. LOCATIONOF WELL

FOOTAGESATSURFACE: 1Û 4' FNL &429' FWL COUNTY: Grand

QTRIQTR, SECTION, TOWNSHIP, RANGE, MERIDIAN: NWNW 36 21S 16E STATE:
UTAH

CHECK APPROPRIATE BOXES TO INDICATE NATUREOF NOTICE, REPORT, OR OTHER DATA
TYPE OF SUBMISSION TYPE OF ACTION

ACIDIZE DEEPEN REPERFORATE CURRENT FORMATION
NOTICE OF INTENT

(Submit in Duplicate) ALTER CASING FRACTURE TREAT SIDETRACKTO REPAIR WELL

Approximate date work willstart: CASING REPAIR NEW CONSTRUCTION TEMPORARILYABANDON

CHANGE TO PREVIOUS PLANS OPERATOR CHANGE TUBING REPAIR

CHANGE TUBlNG PLUG ANDABANDON VENT OR FLARE

SUBSEQUENT REPORT CHANGE WELL NAME PLUG BACK WATER DISPOSAL
(Submit Original Form Only)

CHANGE WELL STATUS PRODUCTION (START/RESUME) WATER SHUT-OFF
Date of work completion:

COMMINGLEPRODUCING FORMATIONS RECLAMAT10NOF WELL SITE OTHER: Request to Extend
CONVERT WELL TYPE RECOMPLETE - DIFFERENT FORMATION T&A/SIStatus

12. DESCRIBE PROPOSED OR COMPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

Delta Petroleum Corporation requests an extension of Temporarily Abandoned/Shut In status for the Greentown State 36-11S
well for an additional year. Delta's plans are to utilize this wellbore as a disposal well in the White Rim. A disposal well
application had been previously submitted, but was returned with requests for additional information. The mechanical integrity
of the casing was tested on 5/30/08 by pressure testing it to 2175 psi. The well was then shut in overnight and the SICP was
2150 psi the next day. The well was bled down to 0 psi. The integrity of the casing is believed to be sound based on observing
the casing and tubingpressures at zero (0)psi on 5/31/08.

The production casing was cemented from 3675' to 507' (back inside the surface casing shoe) and there is a CIBP set at
3,433' (see attached wellbore diagram)."

COPYSENTTOOPERATOR

NAME(PLEASE PRINT) Brian Macke TITLE Regulatory Compliance Manager

SIGNATURE DATE 10/29/2008

(ThisspaceforStateuseonly) APPROVED BY THE STATE
OF UTAH DIVISION OF RECENED

(5/2000)

GA NDM INING



Greentown State 36-110S

8 5/8" 24# J-55
À

_ i 1227' w/114bbis cement

Perforations:
3302-3208
3222-3234
3274-3286
3306-3310
3320-3332

CIPB @3433' 3343-3349
- - 3362-3374

3402-3406
5 1/2" 17# J-55 3444-3456
3674' w/155 bbis cement
TOC
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STATE OF UTAH FORM 9

DEPARTMENT OF NATURALRESOURCES
DIVISIONOF OIL, GAS AND MINING 5. LEASEDESIGNATIONANDSERIALNUMBER:

ML-49170

SUNDRY NOTICES AND REPORTS ON WELLS 6. IFINDIAN,ALLOTTEEORTRIBENAME:

7. UNITor CA AGREEMENT NAME:Do not use thisform for proposals to drill new wells, significantly deepen existing wells below current bottom-hole depth, reenter plugged wells, or t° N/Adrill horizontal laterals. Use APPLICATION FOR PERMIT TO DRILLform for such proposals.
1. TYPE OF WELL 8. WELL NAMEand NUMBER:OIL WELL GAS WELL / OTHER Greentown State 36-11S
2. NAMEOF OPERATOR: 9. API NUMBER:
Delta Petroleum Corporation 4301931505

3. ADDRESS OF OPERATOR: PHONE NUMBER: 10. FIELDAND POOL, OR WILDCAT:
370 17th St. Suite 4300

aT
Denver

STATE CO Z1P 80202 (303) 293-9133 Wildcat
4. LOCATIONOF WELL

FOOTAGESATSURFACE: 1,024' FNL &429' FWL COUNTY: Grand

QTR/QTR, SECTION, TOWNSHIP, RANGE, MERIDIAN: NWNW 36 21S 16E STATE:
UTAH

. CHECK APPROPRIATE BOXES TO INDICATENATURE OF NOTICE, REPORT, OR OTHER DATA
TYPE OF SUBMISSION TYPE OF ACTION

NOTICE OF INTENT
ACIDizE DEEPEN REPERFORATE CURRENT FORMATION

(Submit in Duplicate) ALTER CASING FRACTURE TREAT SIDETRACK TO REPAIR WELL

Approximate date work willstart: CASING REPAIR NEW CONSTRUCTION TEMPORARILYABANDON

O CHANGE TO PREVIOUS PLANS OPERATOR CHANGE TUBING REPAIR

O CHANGE TUBING PLUG ANDABANDON VENT OR FLARE

SUBSEQUENT REPORT CHANGE WELL NAME PLUG BACK WATER DISPOSAL
(Submit Original Form Only)

O CHANGE WELLSTATUS PRODUCTION (START/RESUME) WATER SHUT-OFF
Date of work completion:

O COMMINGLEPRODUCING FORMATIONS RECLAMATIONOF WELL SITE OTHER: Request to Extend
O CONVERT WELLTYPE RECOMPLETE - DIFFERENT FORMATION T&AStatus

12. DESCRIBE PROPOSED OR COMPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

Tight Hole Status

Delta Petroleum Corporation requests an extension of Temporarily Abandoned status for the Greentown State 36-11S well until
October 1, 2010, which is an additional year from the current T&A expiration date. Delta is requesting the extension to allow
additional time to evaluate the potential future utilityof the wellbore.

The Production casing was cemented from 3675' to 50T (back inside the surface casing shoe) and there is a CIBP set at
3,433'.

Delta Petroleum Corporation will run a Mechanical Integrity Test on this well within the next 30 days or submit a sundry to P&A
the well.

COPYSENTTOOPERAT0a RECEIVED
oat.:Il 24 Ni OCTO5 2009

DIV.0F0lL,GAS&MINING

NAME(PLEASE PRINT) Richard Bonham TITLE Completions Engineer

SIGNATURE DATE

(This space for State use only) . . .Utah Division of
Oil, Gas and Mining
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STATE OF UTAE FORM9
DEPARTMENTOF NATURALRESOURCES

DIVISION OF OIL, GAS AND MINING 5. LEASEDESIGNATIONANDSERIALNUMBER:
ML-49170

SUNDRY NOTICES AND REPORTS ON WELLS 'yFINDIAN,ALLOTTEEORTRIBENAÑË:
7. UNITorCA AGREEMENTNAME:Do not use this form for proposals todrillnew walls, significantlydeepen existingwells below current bottom-holedepth, reenter plugged wells, or to N/Adrill horizontal laterals. Use APPLICATIONFOR PERMITTO DRILLformfor such proposals.

1. TYPEOFWEu
OIL WELL GAS WELL OTHER 8 LO

O
nMSNUMBe

6-11S
2. NAME OF OPERATOR 9. API NUMBERDelta Petroleum Corporation 4301931505
3. ADDRESSOF OPERATOR PHONENUMBER• 10. FIELDANDPOOL, OR WILDCAT:370 17th St Suite 4300 ctTY Denver STATE CO zip 80202 . (303) 575-0376 Wildcat
4. LOCATIONOF WELL

FOOTAGESATSURFACE: 402¢ FNL&A20'FWL COUNTY: Grand
QTR/QTR,SECTION,TOWNSHIP,RANGE,MERIDIAN:NWNW 36 21S 16E STATE:

UTAH
n. CHECKAPPROPRIATEBOXES TO INDICATENATUREOF NOTICE,REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION
ACIDIZE DEEPEN REPERFORATECURRENTFORMATIONNOTICEOF INTENT

(Submit In Duplicate) ALTERCASING FRACTURETREAT SIDETRACKTO REPAIRWELL
Approximate date workwillstart CASINGREPAIR NEWCONSTRUCTION TEMPORARILYABANDON

11/2/2009 CHANGETO PREVIOUSPLANS OPERATORCHANGE TUBING REPAIR
CHANGE TUBING PLUG AND ABANDON VENTOR FLARE

O SUBSEQUENTREPORT CHANGE WELLNAME PLUGBACK WATERDISPOSAL(Submit OriginalForm Only)
CHANGEWELLSTATUS PRODUCTION(START/RESUME) WATERSHUT-OFFDate of work completion:

O COMMINGLEPRODUCINGFORMATIONS RECLAMATIONOF WELL SITE OTHER

O CONVERTWELLTYPE RECOMPLETE- DIFFERENTFORMATION

12. DESCRIBE PROPOSED OR COMPLETEDOPERATIONS. Clearly show all pertinent details includingdates, depths, volumes, etc.

Tight Hole Status

Delta Petroleum Corporationplans to plug the subject well'in accordance withthe attached proposed procedure. It isanticipated that the plugging work will begin on 11/2/2009.

Please see attached P&A procedure and wellbore diagram.

APPROVEDBYTHE STATE
OF UTAH DIVISIONOF

RECEIVED DAOIL, MINING
OCT2 6 2009

DIVOFOIL,GAS&MINING

NAME(PLEASEPRINT) Lir¿daCool
. TITLE Sr. Regulatory Technician

SIGNATURE DATE 10/26/2009

(This space for State use y)

(5/2000) (See Instructions on Reverse
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Delta Petroleum Corporation

Greentown State 36-110S
API 4301931505

P&A Procedure (for Sundry)
October 22, 2009

1. MIRU workover rig and equipment.
2. ND tree and NU BOPE under full well control.
3. Unland 2 7/8" tubingand TOH to check tubing. MU bit and TlH to tag CIBP at ~

3433'. TOH.
4. Set CICR at ~ 3150'. Sting-in and establish injection. Pump ~ 30 ft3 Class G,

15.8 ppg cement. Sting-out and place 100' minimum cap on CICR. Circulate
plugging mud to surface and pressure test 5 ½" casing to 500 psi.

a. If casing tests good, continue with PA steps below.
b. If casing does not test:

i. TOH and MU test packer - bridge plug combo.
ii. RIH and locate casing hole working up from ~ 3000'.
iii. Modify PA steps below to address casing hole(s) and plug wellbore.

5. Recover 5 ½" O_Rsqueeze 5 ½" casing at the surface casing shoe.
a. Recover casing:

i. RU e-line, free point, and cut 5 ½" above TOC at ~ 1800'. Note:
TOC is at 1820' per Schlumberger CBL log ran 12/23/06. POH and
lay down 5 ½".

ii. RIH wl 2 7/8" and enter casing stub by 50'. Establish circulation
and pump 100 ft minimum stub plug wl 25% excess.

iii. POH to ~ 1275' and pump 100 ft minimum surface casing shoe
plug wl 20% excess.

iv. POH to ~ 200' and pump surface / top of Navajo plug. POH w/ 2
7/8" tubing.

b. Squeeze casing:
i. RU e-line and shoot 4 holes at ~ 1275'.
ii. Set CICR at ~ 1225'. Sting in and establish injection. Pump 100 ft

minimumsurface casing shoe plug w/ 20% excess. Sting out and
place 100' minimum cap on CICR. POH.

iii. Shoot 4 holes at ~200'. Connect pump and establish circulation
down 5 ½" casing and up 5 ½" - 8 5/8" annulus. Pump surface I
top of Navajo plug down 5 ½" casing and up 5 ½" - 9 5/8" annulus
to surface.

6. Cut casings and weld on plate 5' below surface grade. Install dry hole marker.
7. Clean location and RDMO all



Greentown State 30-11OS COMPLETION
Straight hole to 3,086' NOTES.
Grand County, Utah 9/30/09 JB Perf 3.444' ] a t a ui

(RKB O' (E 5/8" SOW head x 11" 3M x 7 1/16" 5M x 2 1/6" 5M ) 04/17/09 CJN CIBP Q 3,4?3'

Hole Size. 20 Casing: 60', 16" 55 ppf F25 15 376" ID, butt weld (bblMt:0 2222 csg / 0 1399 OH ann) Peri 3,402' -3,406' 3 spf
auger drill I spud mud Cement: (est 50% OH excess) 12 8 bbl / 3 yd3of 3500 psi Redi-Mix, furnished w/ conductorpipe Peri 3,362' - 3,374' 4 spf

6W TOC: 1" or grout to surface Perf 3,343' - 3,349' 3 spf
Casing: 1,22/ , 8.626 24 U ppt Jbb b I C (bbl/ft- U.Uti36 csg vol / 0 0403 UH ann voi i 1499 CH ann vol i Per! 3,320' - 3,332' 3 spf

Hele Size: 11" Cmt Lead: (790) (50% OH excess) 245 sx Premium Light+ 2% CaCI + 0 25 pps Cello-Flake + 6% Gel Per* 3,306' - 3,310' 3 spf
1.98 yld, 12 5 ppg slurry Per! 3,274' -3,286' 3 spf

8 5 - 9 0 ppg WBM 24 / 72 hr compressivestrength (est 80°F): 1000 / 2000 psi Peri 3,222' - 3,234' 3 spf
Cmt Tail: (438') (50% OH excess) 111 sx Class G + 2% CaCI + 0 25 pps Cello-Flake, 1 40 yld, 14 5 ppg slurry Port 3,202' -3,208' 3 spf

24 / 72 hr compressivestrength (est 80°F): 400 / 800 psi
Csg. Test: 1,000 psi I 30 min
FIT I LOT:
Notes: 1. bowspring centralizers:one 10' from shoe then top of every twojoints afterthat (5 Total)

TopNavajo1,198'TVDIMD TOCsurf,.9790'TVDIMD . . 2.1shoejoint Leninholl
104 jts 2 7/8" 6 5 ppf
EUE Brd

1,228' TVD i MD
Casing: J.t>t-i, b.b" 17 0 ppt Joe LI C (bblitt-0.tca2 csg vol i 0 0308 UH ann voD U.034a CH an vol) Tree installed on well

Hole Size: 7 7/8" Cmt Lead: (3,186) (30% OH excess) 350 sks Premium Lite + 0.25 pps Cello-Flake + 0.3% CD-32+ 3 lbs Kol-seal
+ 0.5% FL-52 + 0.5% SM, 2.15 yld, 12.5 ppg slurry.

8 8 ppg WBM 24 I 72 hr compressivestrength (est 80°F): 1000 / 2000 psi
Cmt Tall: (500) (30% OH excess) 85 sx Type III+ 0 25 pps Cello-Flake + 0 2% CD-32+ 0 3% FL-52

+ 2% SMS, 1.40 yld, 14.5 ppg slurry CIBP @3,360' on 8/9/07
1 46 yld, 13.5 ppg slurry. drilled oili- St.'4/07
24 / 72 hr compressivestængth (est 80°F): 1000 / 2000 psi

Csg. Test: CIBP @3,318' on 8/14/07
FIT I LOT: drilled out- 8/27/07
Notes: 1 bowspring centralizers:one 10' from shoe then from top ofsecond jointevery for eight joints

and then after that every thirdjointfor 27 Joints.(14 Total) CISP @3,218' on 8/16/07
2. 1 shoe joint drilled out- 8/17/07

WNieRim 7,174'TVD/MD TOCprod,.9 3.186' TVD MD

L

PEX 3,688' TVD i



10/26/2009 Wellbore Diagran1 r263

API Well No: 43-019-31505-00-00 Permit No: Well Name/No: GREENTOWN ST 36-1l S

Company Name: DELTA PETROLEUM CORP

Location: See: 36 T: 21S R: 16E Spot: NWNW String Information

Coordinates: X: 576863 Y: 4311100
.

Bottom Diameter Weight Length
Strmg (ft sub) (inches) (Ib/ft) (ft)

Field Name: WILDCAT HOLl 60 20
County Name: GRAND COND 60 16 55 0

HOL2 1227 11

SURF 1227 8.625 24 1227

HOL3 3675 7.875
. . Cement from 60 ft to surface

PROD 3675 5.5 17 3675 T-
Conductor: 16 in. @60 ft T1 3416 2.875

.

ole: 20 in. @60

Cement Information

Cement from 1227 ft to surface BOC TOC
String (ft sub) (ft sub) Class Sacks

Sur ace:8.625 in. @ 1227 ft. COND 60 0 UK 12
Hok: 11 in. @1227 ft PROD 3675 1820 T3 85

PROD 3675 1820 PM 350

SURF 1227 0 G 111

i SURF 1227 0 LT 245

Perforation Information

Top Bottom
(ft sub) (ft sub) Shts/Ft No Shts Dt Squeeze
3202 3456

Formation Information
Formation Depth
ENRD 476

OS 9. CARM 1053

Cic
NAVA 1208
KAYT 1644

Cement from 3675 11to 1820 ft
WINGT 1679

Tubing: 2.875 in. @3416 ft & CHIN 2145
P < u n: 5.5 in. @3675 ft. SRMP 2338

Hole: 7 875 in. @3675 ft -MNKP 2374
-- 7.½ SNBDL 2962

Hok: Lnknown
WHRM 3180

TL 3686 TVD: 3686 PBTD: 3433

Page



STATE OF UTAH FORM 9
DEPARTMENT OF NATURALRESOURCES

DIVISIONOF OIL, GAS AND MINING 5. LEASEDESIGNATIONANDSERIALNUMBER
ML-49170

SUNDRY NOTICES AND REPORTS ON WELLS NIFINDIAN,ALLOTTEEORTRIBENAME:

7. UNITor CA AGREEMENT NAME:Do not use thisform for proposals to drill new wells, significantlydeepen existing wells below current bottom-hole depth, reenter plugged wells, or t° N/Adrill horizontal laterals. Use APPLICATION FOR PERMIT TO DRILLform for such proposals.
1. TYPE OF WELL 8. WELL NAMEand NUMBER:OIL WELL GAS WELL OTHER Greentown State 36-11S
2. NAMEOF OPERATOR 9. API NUMBER:
Delta Petroleum Corporation 4301931505

3. ADDRI SS OF OPERATOR: PHONE NUMBER: 10. FIELDAND POOL, OR WILDCAT:
370 17th St. Suite 4300 Denver STATE CO ZIP 80202 (303) 575-0383 Wildcat

4. LOCATIONOF WELL

FOOTAGESATSURFACE: 1,024' FNL &429' FWL COUNTY: Grand

QTR/QTR, SECTION, TOWNSHIP, RANGE, MERIDIAN: NWNW 36 21S 16E STATE:
UTAH

CHECK APPROPRIATE BOXES TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA
TYPE OF SUBMISSION TYPE OF ACTION

ACIDIZE DEEPEN REPERFORATE CURRENT FORMATIONNOTICE OF INTENT
(Submit in Duplicate) ALTER CASING FRACTURE TREAT SIDETRACK TO REPAIR WELL

Approximate date work willstart: CASING REPAIR NEW CONSTRUCTION TEMPORARILYABANDON

O CHANGE TO PREVIOUS PLANS OPERATOR CHANGE TUBING REPAIR

O CHANGE TUBING PLUG AND ABANDON VENT OR FLARE

SUBSEQUENT REPORT CHANGE WELL NAME PLUG BACK WATER DISPOSAL
(Submit Original Form Only)

O CHANGE WELL STATUS PRODUCTION (START/RESUME) WATER SHUT-OFF
Date of work completion:

COMMINGLEPRODUClNG FORMATIONS RECLAMATIONOF WELL SITE OTHER:11/7/2009
CONVERT WELLTYPE RECOMPLETE - DIFFERENT FORMATION

12. DESCRIBE PROPOSED OR COMPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

Delta Petroleum Corporation plugged and abandoned the Greentown State 36-11S as follows:
11/3/2009- MIRU. ND wellhead. PU 1 jointtubingand tagged CIBP. Backside started flowing water @about 35 bbls per
hour. TOH and talliedtubing,tag @3427.8'.
11/4/2009- Pumped water down surface casing. Pumped 100 sacks of Class G, 15.8 Ib/gal, 1.15 ft3/sack yield cement and
flushed with 50 bbis water to tryto shut off water flow. Shut in backside until Thursday rnorning. Approved by Dustin Doucet,
UDOGM. Witnessed by Mark Jones, UDOGM. Set CICR @3145'. Pressure tested casing to 550 psi, casing good. Stung in
to retainer. Pumped 42 sacks of Class G, 15.8 lb/gal, 1.15 ft3/sack yield cement, 30 under retainer and 12 sacks on top.
11/5/2009- Checked surface casing and water is still flowing. TIH to 1863.5' and pumped 12 sack balanced plug using Class
G, 15.8 lb/gal, 1.15 ft3/sack yield cement. TOH and WOC. Pumped 100 sacks of Class G, 15.8 lb/gal, 1.15 ft3/sack yield
cement down surface casing. Estimated TOC in surface casing willbe 1,175'.
11/6/2009- Checked surface casing, finallydead. TIH and tagged@1729'. Witnessed by Mark Jones, UDOGM. Cut
wellhead and let drop. Cut @1170'. TOH 28 joints casing. TIH tubing inside stub to 50' below shoe to 1275'. Mixed and
pumped 150 sacks of Class G, 15.8 Ib/gal, 1.15 ft3/sack yield cement. Mark Jones, UDOGM, on site for all procedures.
11/7/2009- TIH and tagged plug @817.9'. TOH to 100'. Mixed and pumped 48 sacks of Class G, 15.8 Ib/gal, 1.15 ft3/sack
yield cement to surface. Dug wellhead and cut off casing. Welded on cap and dry hole marker. Backfilled wellbore.

Completion report to follow

NAME(PLEASE PRINT) Richard Bonham

SIGNATURE

TE Comple ns gineer

(This space for State use only)

g)Vi 9 2009

DN.0FOlL,GAS&MINING
(5/2000) (See Instructions on Reverse



O Si
A A Delta Petroleum Corporation

370 17th St. Suite #43oo WelIWork AFE Chronological
Denver, CO 80202 Regulatory Report
(303) 293-9133

Well Name : Greentown State 36-11 OS (Offset)
Prospect: AFE #: 090292910

Sec/Twp/Rge: 36 / 218 / 16E Operator: a Petroleum Corpore
API #: 43019315050000 Field: Wildcat Supervisor: Richard Bonham

Work Type: P&A County , St.: Grand, UT Phone:
Production Current/Expected Oil: 0 / 0 Gas: 0 / 0 Water: 0 / 0

Job Purpose : P&A Well
Wellwork Details

Date : 11/3/2009 Activity: MIRU Rig Name: Days :1
Daily Report Summary : 9:00 Moved equipment to the Greentown State 36-110S MIRU ND wellhead NUBOP PU 1 joint

tubing and tagged CIBP. Backside started flowing water @about 35 bbis per hour. Plumbed backside
into flat tank. TOH and tallied tubing. Tag3427.8'. PU bit and TlHto 3205.5' TOH LD bit.

Daily Report Detail: 9:00 Moved equipment to the Greentown State 36-110S MIRU ND wellhead NUBOP PU 1 joint
tubing and tagged CIBP. Backside started flowing water @about 35 bbis per hour. Plumbed backside
into flat tank. TOHand tallied tubing. Tag3427.8'. PU bit and TlH to 3205.5' TOH LD bit.

Date : 11/4/2009 Activity: Set Cement Retainer Rig Name: Days :2
Daily Report Summary : Pumped water down surface casing. Established IR of 3 bpm (g0psi.Pumped 100 sacks cement and

flushed with 50 bbls water to try to shut off water flow. Shut in backside until Thursday am. Approved by
Dustin Doucet, U DOGM Witnessed by Mark Jones , U DOGM. PU CICR and TlH to 3145' and set.
Established IR of 3 bpm @100psi.Stung out and pressure tested casing. Pressured to 550psi and held.
Casing good. Stung in to retainer. Mixed and pumped 42 sacks cement, 30 under retainer and 12 sacks
cement on top. TOH LD stinger.

Daily Report Detail: Pumped water down surface casing. Established IR of 3 bpm gþ0psi.Pumped 100 sacks cement and
flushed with 50 bbis water to try to shut off water flow. Shut in backside until Thursday am. Approved by
Dustin Doucet, U DOGM Witnessed by Mark Jones , U DOGM. PU CICR and TlH to 3145' and set.
Established IR of 3 bpm @100psi.Stung out and pressure tested casing. Pressured to 550psi and held.
Casing good. Stung in to retainer. Mixed and pumped 42 sacks cement, 30 under retainer and 12 sacks
cement on top. TOH LD stinger.

Date : 11/5/2009 Activity: Cement Rig Name: Days :3
Daily Report Summary : Checked Surface casing, water still flowing. TlH to 1863.5 and pumped 12 sack balanced plug. TOH

WOC Pumped 100 sacks cement down surface casing. Flushed with 40 bbis. Shut in overnight. Est
TOC in surface casing will be 1'175'.

Went over to the Greentown Federal 35-12D and checked location.
Daily Report Detail: Checked Surface casing, water still flowing. TlH to 1863.5 and pumped 12 sack balanced plug. TOH

WOC Pumped 100 sacks cement down surface casing. Flushed with 40 bb\s. Shut in overnight. Est
TOC in surface casing will be 1'175'.

Went over to the Greentown Federal 35-12D and checked location.
Date: 11/6/2009 Activity: P&A Rig Name: Days:4
Daily Report Summary : Checked Surface casing. Finally dead! TlH wireline and tagged @1729'.Witnessed by Mark Jones, U

DOGM. ND BOP Cut wellhead and let casing drop. Ran freepoint. 100% free @1250', but decided to
cut above the shoe to be safe. Cut @1170'. RDMO wireline. TOH 28 joints casing. TIH tubing inside
stub to 50' below shoe to 1275'. Mixed and pumped 150 sacks cement. TOH WOC Mark Jones, U
DOGM, on site for all procedures.

Daily Report Detail: Checked Surface casing. Finally dead! TlH wireline and tagged @1729'.Witnessed by Mark Jones, U
DOGM. ND BOP Cut wellhead and let casing drop. Ran freepoint. 100% free @1250', but decided to
cut above the shoe to be safe. Cut @1170'. RDMOwireline. TOH28 joints casing. TIH tubinginside
stub to 50' below shoe to 1275'. Mixed and pumped 150 sacks cement. TOH WOC Mark Jones, U
DOGM, on site for all procedures.
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Well Name : Greentown State 36-11 OS (Offset)
Prospect: AFE #: 090292910

Sec/Twp/Rge: 36 / 21S / 16E Operator: a Petroleum Corpore
API #: 43019315050000 Field: Wildcat Supervisor: Richard Bonham

Work Type: P&A County , St.: Grand, IJT Phone:
Production Current/Expected Oil: 0 / 0 Gas: 0 / 0 Water: 0 / 0

Job Purpose : P&A Well
Date : 11/7/2009 Activity: P&A Rig Name: Days :5
Daily Report Summary: TIH and tagged plug @817.9'. TOH to 100'. Mixed and pumped 48 sacks to surface. TOH RDMO

Dug wellhead and cut off casing. Welded on cap and dry hole marker. Backfilled wellbore.

2:00 Moved equipment to the Greentown Federal35-12D MIRU
Daily Report Detail: TlH and tagged plug @817.9'. TOH to 100'. Mixed and pumped 48 sacks to surface. TOH RDMO

Dug wellhead and cut off casing. Welded on cap and dry hole marker. Backfilled wellbore.

2:00 Moved equipment to the Greentown Federal35-12D MIRU
Casin

Dateln Setting Depth Jts Run Type Size Weight Grade MINID HoleDiam TD
11/16/2006 60 3 1. Conductor 16 55 F-25* 20 60

Stage: 1, Lead, 0, 12, 6 SK Redi-Mix, Redi-mix, 4.5, 0
11/26/2006 1227 28 3. Surface 8.625 24 J-55 11 1227

Stage: 0, Wash, 20, 0, water
water, , 0, O
Stage: 0, Lead, 0, 245, 2% bwoc cc+0.25 lb/sack cello flake+6% bwoc bentonite+122.3% fresh water, ILightweight, 1.98, 12.5
Stage: 0, Tail, 0, 111, 2% beoc CaCI ,0.25 bwoc celloflake, 44% freshwater, Class G, 1.4, 14.5
Stage: 0, Displacement, 77, 0, water 77
water 75.4 bbis, , 0, 0

12/16/2006 3674.66 89 5. Production 5.5 17 J-55 0 7.875 3674
Stage: 1, Lead, 0, 350, Premium lite high strength+25Ibscf+3%cd-32+3Ibskol seal I+5%fl-52+5%sm, Lightweight, 2.15, 12.5
Stage: 1, Tail, 0, 85, TypellI+.25Ibscf+.2%cd-32+.3%fl-52+2%sms
TypellI+.25Ibscf+2%cd-32+.3%fl-52+.2%sms,

, 1.4, 14.5
Stage: 1, Displacement, 84.4, 0, 8.34 Ilb freash water, , 0, O
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API Well No: 43019315050000

STATE OF UTAH
DEPARTMENT OF NATURAL RESOURCES

DIVISION OF OIL, GAS, AND MINING 

FORM 9
 

5.LEASE DESIGNATION AND SERIAL NUMBER:
 ML-49170 

SUNDRY NOTICES AND REPORTS ON WELLS
Do not use this form for proposals to drill new wells, significantly deepen existing wells below current
bottom-hole depth, reenter plugged wells, or to drill horizontal laterals. Use APPLICATION FOR PERMIT TO
DRILL form for such proposals.

6. IF INDIAN, ALLOTTEE OR TRIBE NAME:
  

7.UNIT or CA AGREEMENT NAME:
  

1. TYPE OF WELL
  

8. WELL NAME and NUMBER:
 GREENTOWN ST 36-11S 

2. NAME OF OPERATOR:
 DELTA PETROLEUM CORP 

9. API NUMBER:
 43019315050000

3. ADDRESS OF OPERATOR: PHONE NUMBER: 
 370 17th Street, Suite 4300 , Denver, CO, 80202 303 293-9133  Ext 

9. FIELD and POOL or WILDCAT:
 WILDCAT 

4. LOCATION OF WELL
  FOOTAGES AT SURFACE:
     1024 FNL 0429 FWL 
  QTR/QTR, SECTION, TOWNSHIP, RANGE, MERIDIAN:
     Qtr/Qtr: NWNW Section: 36 Township: 21.0S Range: 16.0E Meridian: S

COUNTY:
 GRAND 

STATE:
 UTAH

11.

CHECK APPROPRIATE BOXES TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION

 

   NOTICE OF INTENT
Approximate date work will start:

   SUBSEQUENT REPORT
Date of Work Completion:

10/28/2010

   SPUD REPORT
Date of Spud:

 

   DRILLING REPORT
Report Date:

 

     ACIDIZE       ALTER CASING       CASING REPAIR  

     CHANGE TO PREVIOUS PLANS       CHANGE TUBING       CHANGE WELL NAME  

     CHANGE WELL STATUS       COMMINGLE PRODUCING FORMATIONS       CONVERT WELL TYPE  

     DEEPEN       FRACTURE TREAT       NEW CONSTRUCTION  

     OPERATOR CHANGE       PLUG AND ABANDON       PLUG BACK  

     PRODUCTION START OR RESUME       RECLAMATION OF WELL SITE       RECOMPLETE DIFFERENT FORMATION  

     REPERFORATE CURRENT FORMATION       SIDETRACK TO REPAIR WELL       TEMPORARY ABANDON  

     TUBING REPAIR       VENT OR FLARE       WATER DISPOSAL  

     WATER SHUTOFF       SI TA STATUS EXTENSION       APD EXTENSION  

     WILDCAT WELL DETERMINATION       OTHER  OTHER: 

12. DESCRIBE PROPOSED OR COMPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

 Per State approvals the site was reclaimed as follows: Work was performed
Oct 15-21 & Oct 28, 2010. 1. Dig up and haul off rig anchors and oilfield

trash. 2. Reslope berms on south and west sides of location. Grade smooth
dirt piles on location. 3. Fully reclaim 0.2 mi of access road by grading and

ripping. 4. Reseed location and access road with State seed mix and back drag
to cover seed. *State Mix: 3 bls/ac Crested wheatgrass; 4 lbs/ac Siberian

wheatgrass; 2 lbs./ac Blue Gramma; 2 lbs/ac Forage Kochia; 1 lb/ac Scarlet
globemallow; 4 lbs/ac Fourwing Saltbrush. **Use 2 lbs/ac

Gooseberry-globemallow if scarlet globemallow is not available. Please contact
Richard Bonham at 303-575-0383 if you should have any questions or concerns. 

 

NAME (PLEASE PRINT) PHONE NUMBER 
 Linda Cool 303 575-0376

TITLE
 Senior Regulatory Technician

SIGNATURE
 N/A

DATE
 12/28/2010

December 28, 2010

01/04/2011

iPI Well No: 43019315050000

FORM 9

STATE OF UTAH
DEPARTMENT OF NATURAL RESOURCES

DIVISION OF OIL, GAS, AND MINING "MLLEA4S9EDESIGNATION AND SERIAL NUMBER:

SUNDRY NOTICES AND REPORTS ON WELLS 6. IF INDIAN, ALLOTTEE OR TRIBE NAME:

Do not use this form for proposals to drill new wells, significantly deepen e×isting wells below current
bottom-hole depth, reenter plugged wells, or to drill horizontal laterals. Use APPLICATION FOR PERMIT TO 7.UNIT or CA AGREEMENT NAME:

DRILL form for such proposals.

1. TYPE OF WELL 8. WELL NAME and NUMBER:
GREENTOWN ST 36-11S

2. NAME OF OPERATOR: 9. API NUMBER:
DELTA PETROLEUM CORP 43019315050000

3. ADDRESS OF OPERATOR: PHONE NUMBER: 9. FIELD and POOL or WILDCAT:
370 17th Street, Suite 4300 , Denver, CO, 80202 303 293-9133 Ext WILDCAT

4.LOCATIONOFWELL COUNTY:
FOOTAGES AT SURFACE: GRAND

1024 FNL 0429 FWL
QTR/QTR, SECTION, TOWNSHIP, RANGE, MERIDIAN: STATE:

Qtr/Qtr: NWNW Section: 36 Township: 21.05 Range: 16.0E Meridian: S UTAH

11.
CHECK APPROPRIATE BOXES TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION

ACIDIZE ALTER CASING CASING REPAIR

NOTICE OF INTENT CHANGE TO PREVIOUS PLANS CHANGE TUBING CHANGE WELL NAME
Approximate date work will start:

CHANGE WELL STATUS COMMINGLE PRODUCING FORMATIONS CONVERT WELL TYPE

SDat ofUWENrkRCEPmOp
tion: DEEPEN FRACTURE TREAT NEW CONSTRUCTION

10/28/2010 OPERATOR CHANGE PLUG AND ABANDON PLUG BACK

sPuD REPORT
PRODUCTION START OR RESUME RECLAMATION OF WELL SITE RECOMPLETE DIFFERENT FORMATION

Date of Spud:
REPERFORATE CURRENT FORMATION SIDETRACK TO REPAIR WELL TEMPORARY ABANDON

TUBING REPAIR VENT OR FLARE WATER DISPOSAL

O DRILLING REPORT
Report Date: WATER SHUTOFF SI TA STATUS EXTENSION APD EXTENSION

WILDCAT WELL DETERMINATION OTHER OTHER:

12. DESCRIBE PROPOSED OR CC MPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

Per State approvals the site was reclaimed as follows: Work was performed
Oct 15-21 & Oct 28, 2010. 1. Dig up and haul off rig anchors and oilfield Accepted by the

trash. 2. Reslope berms on south and west sides of location. Grade smoothUtah Division of
dirt piles on location. 3. Fully reclaim 0.2 mi of access road by grading adl, Gas and Mining

ripping. 4. Reseed location and access road with State seed mix and b REGOBO(GINLYto cover seed. *State Mix: 3 bls/ac Crested wheatgrass; 4 lbs/ac Si r
wheatgrass; 2 lbs./ac Blue Gramma; 2 lbs/ac Forage Kochia; 1 lb/ac Scarlet

globemallow; 4 lbs/ac Fourwing Saltbrush. **Use 2 lbs/ac
Gooseberry-globemallow if scarlet globemallow is not available. Please contact

Richard Bonham at 303-575-0383 if you should have any questions or concerns.

NAME (PLEASE PRINT) PHONE NUMBER TITLE
Linda Cool 303 575-0376 Senior Regulatory Technician

SIGNATURE DATE
N/A 12/28/2010

RECEIVED December 28,



STATE OF UTAH
DEPARTMENT OF NATURAL RESOURCES

DIVISION OF OIL, GAS, AND MINING 

FORM 9
 

5.LEASE DESIGNATION AND SERIAL NUMBER:
 ML-49170 

SUNDRY NOTICES AND REPORTS ON WELLS
Do not use this form for proposals to drill new wells, significantly deepen existing wells below current
bottom-hole depth, reenter plugged wells, or to drill horizontal laterals. Use APPLICATION FOR PERMIT TO
DRILL form for such proposals.

6. IF INDIAN, ALLOTTEE OR TRIBE NAME:
  

7.UNIT or CA AGREEMENT NAME:
  

1. TYPE OF WELL
  

8. WELL NAME and NUMBER:
 GREENTOWN ST 36-11S 

2. NAME OF OPERATOR:
 DELTA PETROLEUM CORP 

9. API NUMBER:
 43019315050000

3. ADDRESS OF OPERATOR: PHONE NUMBER: 
 370 17th Street, Suite 4300 , Denver, CO, 80202 303 293-9133  Ext 

9. FIELD and POOL or WILDCAT:
 WILDCAT 

4. LOCATION OF WELL
  FOOTAGES AT SURFACE:
     1024 FNL 0429 FWL 
  QTR/QTR, SECTION, TOWNSHIP, RANGE, MERIDIAN:
     Qtr/Qtr: NWNW Section: 36 Township: 21.0S Range: 16.0E Meridian: S

COUNTY:
 GRAND 

STATE:
 UTAH

11.

CHECK APPROPRIATE BOXES TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION

 

   NOTICE OF INTENT
Approximate date work will start:

   SUBSEQUENT REPORT
Date of Work Completion:

10/28/2010

   SPUD REPORT
Date of Spud:

 

   DRILLING REPORT
Report Date:

 

     ACIDIZE       ALTER CASING       CASING REPAIR  

     CHANGE TO PREVIOUS PLANS       CHANGE TUBING       CHANGE WELL NAME  

     CHANGE WELL STATUS       COMMINGLE PRODUCING FORMATIONS       CONVERT WELL TYPE  

     DEEPEN       FRACTURE TREAT       NEW CONSTRUCTION  

     OPERATOR CHANGE       PLUG AND ABANDON       PLUG BACK  

     PRODUCTION START OR RESUME       RECLAMATION OF WELL SITE       RECOMPLETE DIFFERENT FORMATION  

     REPERFORATE CURRENT FORMATION       SIDETRACK TO REPAIR WELL       TEMPORARY ABANDON  

     TUBING REPAIR       VENT OR FLARE       WATER DISPOSAL  

     WATER SHUTOFF       SI TA STATUS EXTENSION       APD EXTENSION  

     WILDCAT WELL DETERMINATION       OTHER  OTHER: Request final inspection

12. DESCRIBE PROPOSED OR COMPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

 Surface reclamation and seeding was completed October 28, 2010. Delta
respectfully requests final inspection for release of this site.

 

NAME (PLEASE PRINT) PHONE NUMBER 
 Linda Cool 303 575-0376

TITLE
 Senior Regulatory Technician

SIGNATURE
 N/A

DATE
 11/16/2011

12/08/2011

Nov. 16, 2011

Sundry Number: 20446 API Well Number: 43019315050000

FORM 9
STATE OF UTAH

DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS, AND MINING "QLLEA49EDESIGNATION AND SERIAL NUMBER:

SUNDRY NOTICES AND REPORTS ON WELLS 6. IF INDIAN, ALLOTTEE OR TRIBE NAME:

Do not use this form for proposals to drill new wells, significantly deepen existing wells below current
bottom-hole depth, reenter plugged wells, or to drill horizontal laterals. Use APPLICATION FOR PERMIT TO 7.UNIT or CA AGREEMENT NAME:

DRILL form for such proposals.

1. TYPE OF WELL 8. WELL NAME and NUMBER:
GREENTOWN ST 36-11S

2. NAME OF OPERATOR: 9. API NUMBER:
DELTA PETROLEUM CORP 43019315050000

3. ADDRESS OF OPERATOR: PHONE NUMBER: 9. FIELD and POOL or WILDCAT:
370 17th Street, Suite 4300 , Denver, CO, 80202 303 293-9133 E×t WILDCAT

4.LOCATIONOFVVELL COUNTY:
FOOTAGES AT SURFACE: GRAND

1024 FNL 0429 FWL
QTR/QTR, SECTION, TOWNSHIP, RANGE, MERIDIAN: STATE:

Qtr/Qtr: NWNW Section: 36 Township: 21.05 Range: 16.0E Meridian: S UTAH

11.
CHECK APPROPRIATE BOXES TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION

ACIDIZE ALTER CASING CASING REPAIR

NOTICE OF INTENT CHANGE TO PREVIOUS PLANS CHANGE TUBING CHANGE WELL NAME
Approximate date work will start:

CHANGE WELL STATUS COMMINGLE PRODUCING FORMATIONS CONVERT WELL TYPE

SDUat ofUWENrkRCEPmOp
tion: DEEPEN FRACTURE TREAT NEW CONSTRUCTION

10/28/2010 OPERATOR CHANGE PLUG AND ABANDON PLUG BACK

SPUD REPORT
PRODUCTION START OR RESUME RECLAMATION OF WELL SITE RECOMPLETE DIFFERENT FORMATION

Date of Spud:
REPERFORATE CURRENT FORMATION SIDETRACK TO REPAIR WELL TEMPORARY ABANDON

TUBING REPAIR VENT OR FLARE WATER DISPOSAL

DRILLINR RErt
D e. WATER SHUTOFF SI TA STATUS EXTENSION APD EXTENSION

WILDCAT WELL DETERMINATION OTHER OTHER: Request final inspectio

12. DESCRIBE PROPOSED OR C( MPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

Surface reclamation and seeding was completed October 28, 2010. Delta
respectfully requests final inspection for release of this site.

Accepted by the
Utah Division of

Oil, Gas and Mining

Date: 12/0g011

By:

NAME (PLEASE PRINT) PHONE NUMBER TITLE
Linda Cool 303 575-0376 Senior Regulatory Technician

SIGNATURE DATE
N/A



STATE OF UTAH
DEPARTMENT OF NATURAL RESOURCES

DIVISION OF OIL, GAS, AND MINING 

FORM 9
 

5.LEASE DESIGNATION AND SERIAL NUMBER:
 ML-49170 

SUNDRY NOTICES AND REPORTS ON WELLS
Do not use this form for proposals to drill new wells, significantly deepen existing wells below current
bottom-hole depth, reenter plugged wells, or to drill horizontal laterals. Use APPLICATION FOR PERMIT TO
DRILL form for such proposals.

6. IF INDIAN, ALLOTTEE OR TRIBE NAME:
  

7.UNIT or CA AGREEMENT NAME:
  

1. TYPE OF WELL
  

8. WELL NAME and NUMBER:
 GREENTOWN ST 36-11S 

2. NAME OF OPERATOR:
 DELTA PETROLEUM CORP 

9. API NUMBER:
 43019315050000

3. ADDRESS OF OPERATOR: PHONE NUMBER: 
 370 17th Street, Suite 4300 , Denver, CO, 80202 303 293-9133  Ext 

9. FIELD and POOL or WILDCAT:
 WILDCAT 

4. LOCATION OF WELL
  FOOTAGES AT SURFACE:
     1024 FNL 0429 FWL 
  QTR/QTR, SECTION, TOWNSHIP, RANGE, MERIDIAN:
     Qtr/Qtr: NWNW Section: 36 Township: 21.0S Range: 16.0E Meridian: S

COUNTY:
 GRAND 

STATE:
 UTAH

11.

CHECK APPROPRIATE BOXES TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION

 

   NOTICE OF INTENT
Approximate date work will start:

   SUBSEQUENT REPORT
Date of Work Completion:

10/28/2010

   SPUD REPORT
Date of Spud:

 

   DRILLING REPORT
Report Date:

 

     ACIDIZE       ALTER CASING       CASING REPAIR  

     CHANGE TO PREVIOUS PLANS       CHANGE TUBING       CHANGE WELL NAME  

     CHANGE WELL STATUS       COMMINGLE PRODUCING FORMATIONS       CONVERT WELL TYPE  

     DEEPEN       FRACTURE TREAT       NEW CONSTRUCTION  

     OPERATOR CHANGE       PLUG AND ABANDON       PLUG BACK  

     PRODUCTION START OR RESUME       RECLAMATION OF WELL SITE       RECOMPLETE DIFFERENT FORMATION  

     REPERFORATE CURRENT FORMATION       SIDETRACK TO REPAIR WELL       TEMPORARY ABANDON  

     TUBING REPAIR       VENT OR FLARE       WATER DISPOSAL  

     WATER SHUTOFF       SI TA STATUS EXTENSION       APD EXTENSION  

     WILDCAT WELL DETERMINATION       OTHER  OTHER: Request final inspection

12. DESCRIBE PROPOSED OR COMPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

 Surface reclamation and seeding was completed October 28, 2010. Delta
respectfully requests final inspection for release of this site.

 

NAME (PLEASE PRINT) PHONE NUMBER 
 Linda Cool 303 575-0376

TITLE
 Senior Regulatory Technician

SIGNATURE
 N/A

DATE
 11/16/2011

12/08/2011

Nov. 16, 2011

Sundry Number: 20446 API Well Number: 43019315050000

FORM 9
STATE OF UTAH

DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS, AND MINING "QLLEA49EDESIGNATION AND SERIAL NUMBER:
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D e. WATER SHUTOFF SI TA STATUS EXTENSION APD EXTENSION

WILDCAT WELL DETERMINATION OTHER OTHER: Request final inspectio

12. DESCRIBE PROPOSED OR C( MPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

Surface reclamation and seeding was completed October 28, 2010. Delta
respectfully requests final inspection for release of this site.

Accepted by the
Utah Division of

Oil, Gas and Mining

Date: 12/0g011

By:

NAME (PLEASE PRINT) PHONE NUMBER TITLE
Linda Cool 303 575-0376 Senior Regulatory Technician

SIGNATURE DATE
N/A
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DEPARTMENT OF NATURAL RESOURCES

DIVISION OF OIL, GAS, AND MINING 
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SUNDRY NOTICES AND REPORTS ON WELLS
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 GRAND 
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11.

CHECK APPROPRIATE BOXES TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION

 

   NOTICE OF INTENT
Approximate date work will start:

   SUBSEQUENT REPORT
Date of Work Completion:

10/28/2010
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Date of Spud:
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     CHANGE TO PREVIOUS PLANS       CHANGE TUBING       CHANGE WELL NAME  
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12. DESCRIBE PROPOSED OR COMPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

 Surface reclamation and seeding was completed October 28, 2010. Delta
respectfully requests final inspection for release of this site.
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 Linda Cool 303 575-0376
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 Senior Regulatory Technician
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Nov. 16, 2011
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STATE OF UTAH
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12. DESCRIBE PROPOSED OR C( MPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

Surface reclamation and seeding was completed October 28, 2010. Delta
respectfully requests final inspection for release of this site.
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Utah Division of

Oil, Gas and Mining

Date: 12/0g011

By:
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Linda Cool 303 575-0376 Senior Regulatory Technician

SIGNATURE DATE
N/A
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