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Operator contact information Designated contact person

OXY USAWTP LP (Operator #66571) Daniel Padilla
760 Horizon Drive, Suite 101 Regulatory Advisor
Grand Junction, CO 81506 (970) 263-3637 — Office

(970) 263-3600 — Office
(970) 263-3694 — Fax

Materials Management Plan Overview

OXY USA WTP LP (Oxy) developed this Materials Management Plan (MMP) to address storage,
management, and disposal of drill cuttings at the Mesa Cuttings Disposal Area (MCDA}. The
MCDA is located at a previously disturbed area where Oxy owns both the surface and minerals
(see Figure 1, Location Map). Oxy is requesting review and approval of the proposed disposal
area from the Colorado Oil and Gas Conservation Commission (COGCC). Oxy met with COGCC
Staff on December 21, 2010 regarding this proposal and was directed to prepare a Form 2A and
an MMP for the proposed disposal area. Also, based on follow-up discussions with the COGCC
and changes to Oxy's drilling operations, Oxy has made updated this plan. The MCDA is located
within Oxy’'s Cascade Creek operation area, specifically:

e SWNW, Section 9, Township 6 South, Range 97 West, 6™ PM, Garfield County,
Colorado (39.534710N, 108.224245W).

Drill Cuttings Generation

Oxy's 2011 oil and gas development activities in the Piceance Basin consist of drilling at multiple
mesa locations, including Oxy's 697-04D, 608-41, 608-43-31, 609-33, 697-05C, and 697-16-28
pads which are located on Oxy surface and minerals. Oxy's 2011 drilling plans were initially
designed for drilling activities to cccur first followed by completions activities. Revisions to the
development plan requires drilling and completions operations to occur simultaneously at these
locations. Conducting both activities at the same time is commonly referred to as SimOps. Pad
space normally used to store cuttings for disposal would now be used for SimOps. In order to
accommodate SimOps without increasing the pad size, Oxy is proposing to permanently dispose
drill cuttings generated from the above-mentioned pads at the proposed MCDA cuttings area to
ensure that all activities are completed safely.

Oxy has/or proposes to drill the multiple wells from the following pads:

- . Approximate Drillin

Drilling Location Number of Wells and IgFSimOPS Timefragme
608-43-31 17 Nov 2010 — March 2011
608-41 20 March — Jul 2011
609-33 22 April — Aug 2011
697-04D 21 Oct 2011 - Feb 2012
697-05C 22 Sept 2011 — Jan 2012
697-16-28 - 9 Aug — Sept 2011

Oxy anticipates that on average, approximately 330 cubic yards per well, using a conservative 50
percent swelling factor. Oxy will update the COGCC regarding the approximate volume amount
that the newly implemented closed loop system is generating.

Oxy employs a skidable rig capable of drilling up to 24 wells from a single pad. Oxy's drilling rig
now utilizes a closed loop system for mud cycling and reuse. The rig air drills the surface hole
and then air injected with mud for the production hole. As drill cuttings are returned to the surface
they are deposited into a de-gasser. The de-gassing process allows the cuttings and mud to
better separate in the next phase. The cuttings and mud are then sent to four rig shakers, which



drains out fluids and mud from the cuttings. The cuttings separated in this phase consist of a
larger aggregate size and constitute the bulk of the cuttings to be stored off site. In addition to the
rig shakers, the cuttings are also sent to four additional drying shakers, which removes another
20 percent of fluids from the cuttings. The separated fluids and mud collected are reused in the
drilling process. Finer aggregate cuttings are then separated by sending the cuttings/mud
mixture to a settling tank {mud trap), from which the cuttings are then sent to two centrifuges to
remove low gravity solids (cuttings). These low gravity solids will also be hauled off site for
storage and disposal. Any low gravity solids containing cement will be diverted to tanks for reuse
or to an on-site reserve pit, when the cement can no longer be recycled. Contents sent to the on-
site reserve pit will be tested in accordance with COGCC regulations and disposed of properly,
prior to pit closure.

Drill Cuttings Sampling Procedures

In accordance with COGCC regulations for storage and permanent disposal, samples shall be
collected throughout the drilling process to document that the cuttings meet the standards which
have been established by COGCC. To accomplish this, Oxy will:

e Background Samples: Initially, three (3) background samgples were collected from
undisturbed locations around the MCDA location. All background samples were analyzed
for COGCC Table 910-1 constituents excluding Hot Water Soluble Boron and Barium will
be analyzed via method SW-846.

¢ Cuttings Samples: In an effort to define the concentrations of Table 910-1 constituents
which may be encountered on each pad, samples will be collected to determine the
geologic source. On each of the first 3 well pads, beginning with the first well drilled, Oxy
will collect multiple composite samples from both the surface and production strings,
collecting samples of each major formation. Thus, for example, if there are The cuttings
samples generated from the first well will be apalyzed for the above mentioned analysis.
Following the initial well, Oxy will collect cuttings samples from every 4" well (the 4th 8",
12" 16", and 20™ ) wells (based on a 22 well pad), targeting composites of surface and
production string formations. Oxy will continue to use this numbered well sampling
strategy for well pads which have fewer than 22 wells. In general, the samples will be
collected in the following manner:

o Initial well (well 1): Collect three to four composite samples from the surface
string; targeting the Uinta, Green River, and Wasatch formations. Then collect
six to seven samples from the production string; targeting the Fort Union,
Williams Fork (four to five zones), and the llles formations.

o Additional wells (wells 4, 8, 12, 16, and 20 for a mulli-well pad). Collect one
composite sample from the surface string and three composite samples from the
production string.

o These composite samples will be collected from the cuttings storage bin which
will consist of cuttings that have been processed and mixed with sawdust, used
to absorb de minimus amounts of water present in the cuttings, and are ready for
storage and disposal.

o Oxy employs a drilling technique commonly referred to as “batch drilling”, where
the surface string is drilled for the first 6, 8 or 10 wells, prior to returning to the
initial well to drill the production string, where the production string of the 6, 8 or
10 wells will be drilled cut. Batch drilling increases Oxy's efficiency by not having
to switch out surface and production section tools between each well. Oxy
typically batch drills every six wells. Batch drilling will stagger when surface and
production string cuttings samples are collected for each well. Oxy will take this
staggering into consideration when reviewing and tabulating the analytical data.

+ Analysis of Samples: The samples collected from the initial well of each pad will be
tabulated to characterize cuttings generated from the specific formations and/or



combined formations within Oxy's Cascade Creek operating area. Oxy will be locking for
any variations or leading indicators in the cuttings to allow Oxy to make
recommendations on the sampling frequency of future wells or pads. The samples
collected from the additional wells, will also be tabulated characterize cuttings generated
from combined formations within in Oxy's Cascade Creek operating area to determine if
statistical trends can be identified from the cuttings samples. All samples analyzed will
be used to determine if more or less sampling should be required for future wells or pads.

Cuttings samples shall be collected directly from the blended cuttings storage bin. At a minimum,
three composite samples will be collected from cuttings generated by the drilling of each well.
This composite sample will represent concentrations found in the processed cuttings for each
well.

The composite sample will consist of cuttings samples taken from at least five random locations
on the blended cuttings bin pile and placed in the stainless steel bowl for blending. The blended
composite cuttings sample found in the stainless steel bowl will then be packaged in laboratory
provided glass jars for sample shipment and analysis. After filling of the appropriate number of
jars, sample labels will be prepared and placed over the lid to provide a permanent seal to take
the sample through chain-of-custody to the specified laboratory.

The individual collecting the sample should wear a new pair of disposable nitrile gloves for each
sample collected to prevent cross-contamination of the samples. The samples should be
collected using a stainless steel spoon, trowel or other appropriate equipment. The sampling
equipment used will need to be thoroughly cleaned and rinsed with distilled water between each
discrete sample. Appropriate sampling containers should be used for each sample. Each
discrete sample should be placed into the specified container, and a log generated to identify the
date, time, and identification of the person collecting the samples. The containers must be stored
in a temperature controlled area which will maintain at or near 40 degrees F. (i.e. a refrigerator).

Each composite sample will be sent to a laboratory for analysis, samples should be given a
distinct identification number {for example: 01 cuttings), labeled with the date and time of the
sample collection, and the initials of the sampler, placed in a cooler with ice or back into the
refrigerator under chain of custody protocol. The samples must be kept on ice and cool, during
transportation from the field to the laboratory.

Background samples shall be collected immediately adjacent to the existing pad, in an
undisturbed area.

After the lab has analyzed the samples, the lab will provide Oxy with the results in a written report
per the specified turn-around time. Oxy will tabulate the results for statistical analysis and
trending.

Cuttings Storage and Disposal

Transportation of dry cuttings from the above-mentioned pads to the MCDA location for
permanent disposal:

1. Each cuttings delivery will be offloaded into the 50' by 50’ receiving/mixing area located
immediately adjacent to the permanent disposal area; the permanent disposal area will be
approximately 60° by 250'. Oxy will ensure the permanent disposal location will be
surrounded by earthen berms, see Attachment C — Drainage Report.

2. After cuttings have been mixed they will be carried over to the permanent disposal area and
stacked until approximately 14,189 cubic yards of cuttings are laid there. The cuttings will be
set back so that they do not over-run the earthen berm serving as containment for the
permanent disposal area.

3. Afinal 3’ cap consisting of native material will be placed on top of the cuttings and seeded.



Transportation of Cuttings to Disposal Areas

Dry cuttings will be placed onto transport trucks (16 cubic yard dump trucks) and hauled to the
MCDA location. The transport trucks will travel on Oxy owned and maintained roads, a short
distance from each pad. All approximate distances reported below are based on driving
distances. The 608-43-31 pad is approximately 7,025 feet from the proposed disposal area. The
609-33 pad is approximately 530 feet from the proposed disposal area. The 608-41 pad is
approximately 5,800 feet from the proposed disposal area. The 697-16-28 pad is approximately
11,395 feet from the proposed disposal area. The 697-05C pad is approximately 16,005 feet
from the proposed disposal area. The 697-04D pad is approximately 10,500 feet from the
proposed disposal area. The transport trucks will offload the dry cuttings initially at the
designated permanent disposal area and once this permanent disposal area is full, cuttings will
be transported to another approved disposal facility. Oxy will track the volume of dry cuttings
hauled for disposal and storage at this location.

The above-mentioned transportation routes accessing the cuftings disposal area use existing
access roads and cross Cascade Canyon and an unnamed drainage. In the event that a
transport truck over turns along the transport route, Oxy will implement spill response and
cleaned procedures (see below).

Cuttings Disposal Areas

The cuttings disposal area will be located at a proposed COGCC facility and will be managed in
accordance with COGCC regulations and comply with COGCC Table 910-1 standards. The
initial cuttings batch sample shows elevated sodium adsorption ratio (SAR), pH, and arsenic (see
attached analytical results). To address the elevated SAR and pH, the cuttings will be buried and
capped with three feet of native soil. Oxy believes the elevated arsenic concentrations found in
the cuttings samples are due to documented naturally occurring arsenic know to be in the native
sub-surface formations. Although natural variability is known to occur within the region, Oxy will
default to naturally occurring background sample concentrations known to exist within the area.
Frior to being capped, a final sample will be collected to ensure compliance with COGCC Table
910-1 standards. The final disposal locations shall be docurmented to include the final volume of
cuttings disposed.

The dry cuttings will be hauled to the site via transport trucks. The trucks will deliver the cuttings
at a designated off-loading area where mixing and final disposal will occur,

After the disposal areas have been capped with 3 feet of native fill material; the areas will be
prepped for seeding. However, reseeding will generally occur in the early spring or fall which
ever comes first to ensure seed germination. The disposal area will be monitored at the next
growing season for revegetation efforts.

Spill Response and Cleanup Procedures

In the event that a transport truck overturns and discharges cuttings materials, the site will be
secured and Oxy will employ the Incident Command System {ICS), see next page. The ICS is
the organization and assignment of key personnel to facilitate the control and removal of an
incident which has the potential to harm the public health, safety, and the environment. Oxy
emergency response personnel following the ICS will ensure that the area is safe and that no fuel
or hydraulic fluid has been released. If fuel, hydraulic fluid or other refined chemical has
released, then the release will be contained, cleaned up, and if applicable reported to the
necessary agencies. Please refer to the Oxy's Emergency Response Plan to identify individual
roles and responsibilities associated with the ICS.



Any processed cuttings that have discharged from the truck will be contained, collected, and
taken to the disposal area. The cuttings shall be transported in a dry state and therefore will not
run-oft or generate an impact beyond the release area.
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Following control and removal of the incident, Oxy will ensure that any and all required
governmental and non-governmental agencies will be contacted. Please refer to Table 1 of the
Emergency Response Plan for Agency emergency contact information.

Proposed Facility Modifications

Oxy will notify the COGCC in writing if proposed modifications to the facility design, operating
plan, permit data, or permit conditions change following applicable COGCC rules.

Facility Closure

Oxy will comply with established COGCC rules by submitting a detailed Site Investigation and
Remediation Workplan, Form 27, prior to facility closure to the Director for approval. Outlined
below are operations and activities which Oxy assumes could be associated with the preliminary
closure of the proposed MCDA location:

Stacking of the processed cuttings;

Capping the cuttings with at least 3 feet of native fill material;

Composite sample collection of disposal area to ensure adequate capping of the cuttings;
Final contour and seed bed preparation, followed by seeding during the appropriate season;
Monitor seeding efforts and stormwater best management practices on the cuttings disposal
area.

Surface Water Monitoring

Oxy has included a hydrogeologic report prepared by Olsson Associates for the proposed
cuttings disposal area (see aftached report). Water quality sampling will be conducted from the
unnamed intermittent drainage located approximately 1,000 feet south of the proposed cuttings
disposal location (see Figure 1). Oxy will collect one sample from the unnamed creek down-



gradient of the disposal area prior to commencing disposal operations at the proposed location to
serve as a background assessment of water quality parameters in the area. When water is
present, quarterly water samples will be collected during disposal operations and will continue for
an additional four quarters following capping and completion of the disposal operations.
Whenever achievable, quarterly samples during operation and post-operations will be conducted
during peak flow andfor considerable seasonal flow. Whenever this is not achievable, Oxy will
continue to conduct quarterly sampling during normal season weather events to ensure adequate
water quality data is analyzed. Background, quarterly during operation, and quarterly post-
operation samples will be collected as grab samples from the same location of the unnamed
creek to ensure reproducible data is collected and analyzed. All water samples will be collected
and analyzed for COGCC Table 910-1 water standards to include; benzene, toluene,
ethylbenzene, and total xylenes (BTEX), total dissolved solids, dissolved metals, chlorides, and
sulfates.

The individual collecting the sample will wear a new pair of disposable nitrile gloves for each
sample collected to prevent cross-contamination of the samples. The individual collecting the
surface water sample will fill, cap, and seal all laboratory provided containers using laboratory
provided labels. The individual collecting the samples will follow all storage, shipment, and chain-
of-custody procedures implemented by Oxy in this MMP and outlined in Appendix A.
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120¢% Lebaron Rd

Hr. Juliet, TH 37122
(615) 75§-5858
P-BO0-T47-5859

Fox (614) T9G-98SY

B 5 C-1-Z'N C E-8

Tax i.D. 62-08214289

YOUR LAl OF CHGIOF

£s:. 3370

Alonzo Herandez

0XY USA Inc -~ Grand Junction, CO
760 Horizon Dr., Ste. 101

Grand Juncticn, CO 81506

Report Summary
Thursday January 20, 2011

Report Number: L497652
Samples Received: 01/18/11
Client Project:

Description: 609-33/608-43-31/697-16A2

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

Entire Report Reviewed By: W W
L4

Mark W. Beasley , E&C Representative

Laboratory Certification Numbers

A2LA - 1461-01, AlHA - 100789, AL - 40660, CA - 1-2327, CT - PH-0197, FL - E£87487
GA - 923, IN - C-TN-01, KY - 90010, KYUST - 0016, NC - ENV3I75/DW21704, ND - R-140
NJ - TNOQ2,NJ NELAP - TNQQ2, SC - 84004, TN - 2006, VA - 00109, wv - 233

AZ - 0612, MN - 047-999-395, NY -~ 11742, WI - 998093910, NV - TNO00032008A,

TX - T104704245, OK-93915

Accreditation is only appiicable to the test rethods specifled orn each scope of adcereditation held
by ESC Lab Sciences.
Mote: The use of the preparatory EPA Methed 351 is not approved or endorsed by the CA ELAP.

This report may rot be repreduced, exgept in full, witheu: writcen appraval frem ESC Lab Sclences.
Where applicable. sampling conducted by ESC iz pecformed par guidance provided
in laboratery standard opmfaLing proceduyres: 060302, 060303, and 0603D4.

Fage 1



$ESC

L A B $CrI-EN-C-E-F

12065 Lepanon Ra.
ML, Jullet, TR 312
(615} 758-HB58
1-300-767-5859

Fax {615) 758-%453

2

Tax i.D. 62-0815289
YOG U R O LAL QR e ESL. l97°
REPCRT OF ANALYSIS
Alornzo Herandez Jarvary 20, 2011
OXY USA Inc - Grand Junction, CO
760 Horitea Or., Ste. 101
Grand Surction, €O 8190¢
ESC Sample L49765%-01
Daze Received g January 18, 2011
Descriprion g 609-33/608-93-31/697-16A2
Site ID
Sample 1D i €09-33 1
Projec: &
Lollected By H Jerry David
Collection Date 01/¥5/11 19:00
Paramarer Resuit MDL RDL unjts Qualifier Method Date Dil.
Chremiym, Hexavalent 1. .31 26 my f kg J 30E0A’T 01/1B/11 1
Chremivm, Trivalent 9.5 0.1% 0.5%0 mg/kg Calc. 01/19/11 1
GRP 5.8 my 2560  01/18/11 1
PH 9.3 s¢ 90450 01/19/11 1
Sedium Adsorprion Ratio 31, Calc. 01/18/11 1
Specific Conductance 1000 umhas/cm 90530AM0 01/19/11 1
Mercury 0.013 0.0015 0.020 mg/ kg J 1371 0:/19/1% 1
Arsenic 3.8 0,32 1.0 mg/ kg 60108 QL/16/11 1
Bar:um 220 0.05%0 0.25 mg/hkyg 60108 O1r19/11 1
Cadmi uem U 0.040 0.25 my/kg 60108 01/19/1}) 1
Chromium 11. D.085 0.50 mg/ky 60108 D1/19/1! 1
Copper 7.9 0.21 1.0 mg / kg 6010B 0QL/19/1) 1
Lead 8.2 0.080 0.2% mg/ky 60108 01/18/1) 1
Nicrel 5.9 0.2¢ 1.0 mg/kg 60108 01/159/)) !
Selenium u 0.32 1.0 mg/ kg 60108 01/1%/11 i
Silver u 0.1¢ 0.5%0 mg/kg 60108 0L/19/11 3
2inc 2i. 0.234 1.5 mg/ kg 60108 01/1%/11 i
Benzene 0.0654 0.00090 0.002% mg/kg 8021/80 01/18/1} 3
Toluene 0.029 0.0015 0.02% mg/ kg 8021/80 Q1/18/11 5
Ethylbenzene 0.013 0.0013 0.0025 mg/ke B B021/80 01/18/11 5
Toral Xylene 0.0¢e8 0.0028 0.007% mg/kg BD21/50 OB1/18/1L 5
TPH (GC/FID) Low Traction 1.0 G.14 0.50 mg/ kg GRG  Ql/18/1L §
Surrogate Recovery-%
e,a.,a-Trifluorozcluene (FID) 102. % Rer. B021/8U G1/18/1! 5
a,a,a~Trifluorotaluene (PID) 99.% % Bec. 8021/5%0 01/18/11 5
TPH {GC/FID)} High Fraction 17. 0.177 4.0 my/ kg 3546/DR Q1/19/11 1
Surrogate recnvery (il
o-Terphenyl §2.9 % Rec. 3546/DR 01/19/11 1
Polynuclear Aromatic Hydrocarbons
Anthracene u 0.0082 8.033 mg/g 8270C G1/18/1) i
Acernaphthere U 0.0082 0.933 g/ kg 8270C 01/18/1) 1
rcensphthylene ¢ 0.0078 0.033 mg/rg 8270C 01/19/11 1
2erzolalanthracene [¢] 0.0077 0.033 wgy /g 8279C 01/19/11 1

U = NOQ (Not Detected)

MDPL = Minimum Detection Limit = LOD

RDL ~ Reported Detection Limit = LDQ = PQL » EQL
Note:

The reported analytical resulis relate only to the sample submicted.
This ceport shall not be reproduced, except in full, without the writtesn appreval from ESC.

Reporzed: D1/20/11 15:30 Printed: G1/20711 15:30
L497659-01 (PH) - ©.3020.0e¢

Fage 2 of 21



12063 letanon Rg,
Mt Juliet, THR 37122
1415} T5B-5858
t-800-767-365%
Fax (615} 7958-5B59
L-A B S:.C-I'E-NCE-S3

Tax 1.0, $2-08:4289

YO LAl QOQF C=C 18§

E5c. 1970
REPORT QF AMALYSIS
Alonzo Herande:z SJanuary 20, 2011
OXY USA Inc ~ Grand Junction, CO
760 Borizon Dr., Ste, 10t
Grand Junciion, CO 81506
ESC tample § : L427559-01
Date Received : Januvary 18, 20611}
Dascription : 609-33/0608-43-31/697-16h2
Site ID
Semple 12 : 609-33 1
Project )
Collected By i Jerry David
Collection Date 01/15711 18:9Q0
Farameter Regult MOL ROL Units Qualifier Method Date Dil.
Benzo{alpyrene U 3.0073 0.033 mg/ kg §270C OLl/19/11 1
Benzo {bi fluoranchene U 0.008% ¢4.033 mg/kg .8270C 01/19/11 1
Benzoig, h, iperylene U 6.0050 0.033 mg/hg 5270C D1/19/11 1
Benroikl fluoranthere U 0.0074 9.033 mg/kg §270C 01/19/11 1
Chrysene u 0.0067 0.033 mg/ky 8270C 01/19/11 L
Dibenz{a.h)anthracene U 6.0058 q.033 mg/ky 8270C 01/19/11 L
Fluoranthene u 0.006% 0.033 mg/ kg B270C 01/19/11 3
Fluarene Y 0.005% Q.033 ng/ kg 8270Cc OL/19/11 i
Indena (1,2, 3-cdlpyrene 4] 0.005% J.033 mg/kg B270C 01/19/11 i
Haphthalene 0.092 0.0D074 J.033 mg/kg 8270C 01/19/11 1
Fheranthrene 0.0:8 D 0067 0.032 mg/kg J 8270C 01/19/11 1
Pyrene i D. 0077 0.0633 mg/xg 8270C ©O1/19/11 1
Surrogate Recovery
Nitrobenzene-dS 80.5 % Rec. 8270 01/19/11 1
2-Flyorabiphenyl 75.5 % Rec. §270C 01/1¢9/11 1
p-Terphenyl-dld 50.3 % Rec. 827GC 01/19/1} 1

U = ND (Hot Detected)

MDL = Minimum Detection Limit = LOD

RDL = Reported Detection Limit = LOQ = PQL = EQL

Hote:

The reported analytical results relate only to the sample submitted.

This report shall not be reproduced, except irn full, withouwt the written approval from ESC.

ﬁepo:;ed: 01720711 1%:30 Printed: (01/20/1)1 15:30
L497659-01 (PH) - 9.3320.0c

Page 3 of 21



MESC

LA D

YOQUR LAR GF C-4SICE

Alonzo Herandez

OXY USA In¢ - Grand Junction,

760 Horizem Dr., Ste. 101
Grand Junctien, CO BLlS06

8 C-I-E-N C E-3

Date Peceived
Descriprion

January 18, 2011
60%-33/608-43-31/697-16A2

REPGPT OF ANALYSIS

January 20, 2011

ESC Sample f

12665 Lebarpn RO

Mo, Juliet. TH 37i2z
(6:%1 158-58%&
1-800-767-5859

Far [61%) 158-3859

Tar I.L. 62-081428%

Esr, 1870

L497639-02

Site 1D
Sample 10 609-33 2
Project ¥

Collected By Jerry David

Collecrion Date g1/715/11 19:00

Paramecer Result MOL RIL Units Quatifier WMethod Date Dil.
Chromium, Hexavalent 1.2 D.31 z.0 mq/ kg J A06OR/T 01718711 1
Chromium, Trivalent £.0 0.17 0.50 mg/kg Cale. 01/19/11 1
ORP c.a my 2580 D1/18/11 1
pH 9.4 su 40450 D1718/11 1
Sodium Adsorption Racie 57, Cale. O1/19/11 1
Specific Conductance 1100 umhos/cm 9050AM0 01/19/11 1
Mercury 4.0 0.0015 0.020 mg/ky J 1471 0L/19711 1
Arsenic 3.4 .32 1.0 mg/ kg 60108 01/19/1) 1
Barium 200 0.050 0.25 my/ kg €010 01/19/11 1
Cadmium u 0.040 0.25 mg/kg 6010B 01/19/11 1
Chromium 9.2 0.085 ¢.50 mg/ kg €010B 01/19/11 i
Copper 1.5 0.21 1.0 mg/kg 6010B 01/18/11 ]
Lead 8.9 0.090 0.25 mg/ kg 6010B 01/18/11 1
Nickel 6.6 0.26 1.0 mg/ kg 6010B 01/18/11 1
Selenium ¥} D.32 1.8 ma kg 6010B 01/18/11 1
Silver U 0.16 0.50 mg/kg 80310B 01/18/11 1
Zinc 21. 0.34 1.5 mg/kg 6010B 01/19/11 1
Benzene 0.0460 0.00030 0.0425 mg/kg 8021/60 01/18/11 <
Toluene 0.032 0.0015 0.025 mg /g B0Z1/80 01/18/11 5
Ethylbenzene 0.014 0.0013 0.002% mg/Kg 3 5021/80 ¢1/18/11 3
Total Vylene 0.096 0.0028 0.6075 g/ kg 8021/80 01/18/11 5
TP#H (GC/FID) Low Fraction 1.3 0.14 0.50 g/ kg GRO 01/18/11 5

Surregate Recovery-%
8.3,48-Trifluorotoluene(FID) Q3. % Rec, 60231/80 01/18/11 3
a,a,a-Trifluorotoluenea {PTD) 96. 6 % Rec. 6021/80 01/18/11 ]
TPH [GC/FID} Righ Fraction 15. 0.77 4.0 mg/kg 3%46/DR 01/19/11 i

Surrogate recoverylb}
o-Terpkenyl S50 4 t Rec. 3546/DR 01/19/1L H

Polynuciear Aromatic Hydrocarbons
Anthracene U 0 0082 0.033 mg/ kg 8270C 01/19/11 i
Acenaphthene U G.008z2 0.033 mg/ikg 8270C 01/18/11 1
hcenaphihyiene U 0.0078 0.033 mg/ kG BZ70C 01/13/11 1
Benzo{a)anthracene u 0.0077 0.032 mg/kg 8210C 01/18/11 1

U = NI (Not Detecced}

MDL = Mpnimum Detection Limit = LOD

ROL = Reported Detection Limit = LOQ = PQL = EOL

Hete:

The reported analytical resules relate cnly to the sample submitzed.

This repor: shall not ke reproduced, ewcept in full, without the written spproval from 2SC.

Reported: 03/20/11 15:30 Printed: 01720711 15:30

L497659-02 (PH} - 9 4@20.7c

Page 4 of 21



2065 Lebanon Rd.

My Julier, T¥ 37122

161%) 758-5858

1-806-767-585%

Fax t615) 758-9839
LA B

5:.C.¢E-N T E'B Tax i.D. 62-08B:4789

o T
REPQRT GF AMALYSIS
Alonzo Herandez Janvary 20, 2013

O¥Y USA Irc - Grand Junciien, €O
160 Morizon Dr., Ste. 101
Grand Junction, CO 81506

ESC Sample + L497659-02
Dare Received : Januvary 18, 2011
Description : 609-33/608-93-31/697-16A2
Site 1D
Sample 1D : £609-33 2
Projec: ¥
Collected By H Jerry Devid
Collection Date Q1715711 19:00
Pacameter Result M, ROL Unitg Qualifier #Method Date Dl
Benzola)pyrene U 0.0073 0.02] mg/xg 8270C 01/19/11 1
3enzoib}flvozanthene v 0.0086 0.033 mg/ kg B270C 01/1921} 1
Berzolg. h, iiperylene u 0.005%8 0.033 »g/ kg 8270C Q1/19/31 1
Benzo(x) fluocanthene u 0.0074 0.033 mg/ kg B2I0C 01/19/11) 1
Chrysene u 0.0067 0.033 mg/ kg Bz270C 01/19/11 1
Dibenz(a,bhjanthracene u 0.0058 0.033 mg/ky §270C ©1/19/11 i
Fluoranthene Y G.0069 0.033 mg/kg g2710¢ O01/19/11 1
Fluarene U 0.0059 0.033 mg/ kg 8270C 01/18/11 H
Indeno (2,2, 3-¢dipyrene 1] 0.005¢ 0.033 mg/ kg B270L 0bf18/11 t
Naphthalene 0.086 0.007% 0 033 mg/ kg B210C 01s19/11 i
Phenanthrerne 0.014 0.0067 0.033 mg/kg J 8210C 01/19/11 H
Pyrene v 0.0077 9.033 mg/ kg 8270C 01/19/11 i
Surrcgate Recovery
Nizrobenzene-d3 16.5 3 Rec. 8210C 01/139/11 1
2-Fluorobiphenyl 13.7 % Rec. 8270C {1/19/11 1
p-Tecrphenyl-dld 56.3 %t Recg. B270C  Q1/19/11 1

U o= HD {Not Detected!}

MDL = Minimum Detection Limit = LOD

ROL = Reported Detection Limit = LOQ = PQL = EQL

Hote:

The reported analytical results relate only to the sample sybmitted,

This report shkall oot be reproduced, except in full, without the writter approval from ESC.

éeported: 01/20/11 15:30 Printed: 01/20/1t 15:30
L497659-02 (PH)Y - 9.4820.7%c¢

Page 5 of {1



$ESC

L-A-@ 6-C-I-E'N'C'E'S

12065 Labanon Ra.
Mi. Juliet, TH 37:22
(51%) 198-5858
1-800-767-5859

Fax {615) 758-53%3

Tar .D. 62-09)14289
YO R LAY QF CHHETTCE Esr. 1970
REPORT OF ARALYSIS
Alonio Herande:z January 20, 2011}
O%Y U3A Irc - Grand Junction, O
760 Hotrizom Dr., Sie. 101
Grand Junction, CO 81506
TSC Sample & L497659-02
Date feceived Janvary 16, 2011
bescription 6098-33/608-43-31/697-16A2
Sive 1D
Sample 1D 6§0%-33 3
Project
Collected By Jercy David
Colleccion Date 01/15/11 19:060
Farameter Result MOL RDL Ynits Rualifier Method Date Dil,
Chromium, Hexavaler: 1.4 0.31 2.0 mg/ g J 3060A/7 D1/18/11 1
Cheomium, Frivalent 9.1 0,17 D.50 mg/rq Calc. D01/19%/11 i
CRP -2.0 mv 2580 01/38/11 1
pH 9.4 su 990450 01/19/11 1
Eodium hdsorption Patio 3L Cale. 01/1%/11 1
specific Conductance 1900 vmhos/cm 4G50AMe 01/19/11 1
Mercury 0.0613 0.001%5 0.020 myg/ kg J 7471 01714712 1
Arsenic 3.8 0.32 1.0 mg/ xq 6010B 01/18/11 1
Barium 220 0.05%0 0.25 mg/ ry 6010B 01/158/11 1
Cedmium v 0.040 .25 mg/kg €010B 631/19/11 ]
Chromium 1¢. 0.4085 0.50 g/ kg EO10B ©1/19/11 ¥
Copper 9.2 0.21 1.0 mg /g 60108 01/13/1] 1
Lead 10, 0.090 0.25 mg/ kg 50108 01/19/11 1
Nicket 7.9 0.26 1.0 mg/ kg 60108 01/19/11 1
Seleniuvm y 0.32 1.0 mg/ kg 66108 01/19/11 1
Silver U 0.4 0.50 mg/ kg 60108 01/19/11 1
Zing 25. 0.34 1.5 g/ kg 60108 01/158/11 1
Bentene 0.0087 G.00050 0 0028 my/rg 8021760 01718711 5
Toluene 0,039 0 QD15 0.025 mg/ kg g023/80 01/18B/1k 5
Ethylbenzene 0.018 Q.0013 0.0025 mg/ kg 3 8021/80 01/18/1k 5
Total Xylene 0.13 0.0028 0.0075 mg/ kg a023/80 0i1/18/1) 5
TPH {(GC/FID) Low Fraction 2.8 0.14 0.50 mg/ kg GRO  01/1&/11 5
Scrrogate Becovery-%
a,a8,8-Trifluvorotoluene{FID} 102. % Rec, B021/80 01/18/11 5
a,a,a-Trifluorotoluene{PID) 9% S % Rec. 8021780 01/18/11 5
TPE (GC/FID) High Fraction 24. a9 77 4.0 mg/kg 3548/DF 01719711 1
Surragate recoveryi{l)
o-Terphenyl E5.8 } Rec, 3546/DR 31/19/11 i
Polynuclear Aromatic Hydrocarbons
Anthracene u Q.0082 0.033 mg/ kg 8274 0 /1%/1 1
Acenaphthene v 0.0082 0.053 g/ kg 8270¢C 01719/11 1
Acenaphthylene u 0.0078 0.032 mg/ kg 5z270C 0i/19/11 1
Benzula)anthracene &) 0.0077 0.032 mg/kg B270C  0E/19/11 i
U = ND {HNot Detected)
MDL = Minimum Detection Limit = LOOD
RDL = Reported Detection Limit = LOQ = PQL = EQL
Note:
The reported analyrical rvesults relate only to the sample submitted.
This repor: shall not be reproduced, except in full, witheut the written approval from ESC.
éeported: 01720711 15:30 Prinved: J1/20/11 15:30
L437659-03 (PHI - $.4820.3¢
Page 6 of 2i



MESC

8:C-1E-NC E:S

YrwiloLALl GT

12065 l=banon Rd

Mt. Juliec, Th 27322

(6151 758-%858
1800~ 767-585%

Fazx (B15)

758-5859

Tax 1 D. €2-08)4289

tsu. 1370
REPGRT OF ANALYSIS
Alanze Herandez Jaruvary 20, 20%l
OXY USA Inc - Grand Junction, £O
760 #Horizon Dr., Ste. 101
Gracd Junction, C0O 81506
ESC Sample f L497659-01
Yate Receijved b Januacy 18, 2011
Tescription : §0°-33/608-43-31/897-16A2
Site ID
Sample 1D : 609-33 13
Project 1§
Collected 8y G Jerry David
Collection Date : 01715711 19:00
Baraneter Result MDL ROL ynits Qualifier Method Date Dil.
Senzo(alpyrene v 0.0075 0.833 mg/ kg B270C 01/19/11 1
Senzo (b) fluoranthene u 0.0086 0.033 mg/ kg 8270C 01/18/11 1
Benzolg, h, i)perylene u 0.005¢ 0.033 mg/kg 8270C 01/18/11 i
Benz¢ k) fluoranchene u 0.0074 0.035 mg/ kg 8270C 01/19/11 1
Chrysere u 0.0067 0.033 mg/kg 8278C  01/19%/11 t
Dibenz (a,hlanthracene U 0.0058 0.033 mg/ kg 9270C 01/19/11 1
Fluoeranthene ] 0.00639 0.633 mg/ kg B270C 031/19/11} 1
Fluorene U 0.005% 0.0632 mg/kg B27¢C 01/19/11 1
Indeno(l,2, 3-cd)pyrene u 0 0058 0.¢33 mg/ kg B27GC 01/18/11} 1
Naphthalene 0.067 0 D074 0.033 wg/ kg B270C 01/19/11 1
Phenanthrene ¢ 010 0.0067 0.033 mg/ kg J BZ1¢C Q1/19/11 1
Pyrene ] 0.0077 0.023 mg/ kg 8270C 01/19/1) 1
Surrogate Recovery
Hitrobenzene-d5 .8 % Rec. B270C  01/19/711 1
2-tluorcbiphenyl 11 % Rec. B27gCc 01/19/11 1
p-Terphenyl-dld $6.4 % Rec. ga276c 01/19/11 1

U = NO {Not Detected)

MOL & Minimum Detection Limit = LOD

RDL = Reported Detection Limit = LOQ = POL = EQL

Hote:

The reported ansalytical results relate only to the sample submiited.

Tnis report shall not be reproduced, except in full, without the written aspproval from ESC.

ﬁepor:ed: 01/20/11 15:30 Princed: 01/20/11 15:30
L497659-03 (PH} - 9.4828, 3c

Page 7 of 2

-

1



$ESC

12065 Lerancn Ra

4t Jullet.
758-5858

{615

1-800-761-5859

Fax 16)5) ?58-585%

N 17122

LAS Bc-&hc s Tax 1 h. 62-0Dla28%
Zst. 1970
REPORT OF ANALYSIS
Alonzo Herandez Jacuary 20, 2011
QXY USA Inc - Grand Jenction, QO
780 Horizon Dr., Ste. 101
Grand Junction, <O 81%0¢
£SC Sample L497659-0D4
Date Received January 18, 2011
Descriprion 602-33/608-43-31/697-16A2
Size 10
Sample 10 608-43-31 )
Projec:
Collected By Jerry David
Collection Date G41/15/11 20:00
Parameter Result MDL RaL Units Qualifier Method Dare Dil.
Chromium, Hexavalent 1.1 0.31 2.0 mg/ kg J 3060A/7 01/18/11 1
Chromium, Trivaleng 15. 0.17 D.%0 myg/ kg Calec. 0171971} 1
CRP eaio(1) m 2580 01/18/11 i
PH 3.1 sy 904%0 01/719/11 1
Sodium Adsorption Ratio 52. Cale. 01/1%/11 1
Specyfic Conductance 1900 umhos/em 9050AMo 01/19/11 1
Mercury 0.0033 0.0015 G.020 mg/kg 3 1471 01/1%/11 1
Arsenic 9.9 1.6 5.0 G/ kg 68108 01/20/1% 5
Bacium 260 0.25 1.3 mg/ kg 60108 G1/20/11 5
Cadmium u 0 20 1.3 mg/ kg o] 6010B 01/20/13 5
Chromium 16. 0.085 0.590 mg/ kg 6010B ©B1/19/1) 3
Copper 16. 0.2} 1.8 mg/ kg §010B 01/19/1) 1
Lead 14. D.45% 1.3 g/ Xg 60X0B ©01/720/)) 3
Hicxel 1. 0 28 1.0 mg/ kg 6010B  01/39/11 1
Selenium U 0.32 1.6 g/ kg 60108 01/19/11 1
Silver 1] 0.1% .50 mg/ kg 60108 01/18/11 1
Zing 33 0.34 1.5 mg/ kg gD10OB  D1/1%/11 1
Benzene 0.025 0.00090 0.0025 mg/ikg RD21/80 01/18/11 5
Toluena 0.086 G.00L5 0.025 mg/ kg 8021780 01/18/11 5
Ethylbenzene 0.02% 0.0013 0.0025 wmg/kg B 8021/80 01/18/11 5
Total Xylene 0.16 0.0028 0.0075 mg/ kg 8021/80 Q1/18/11 5
TPH (GC/EID) Low Fractian 4.6 0.14 0.50 me/ kg SRO ¢1/18/11 5
Surrogate Recovery-%
a,a,a-Trifluorotaluene(F10) 102, v Rec. BOZL/8C G1l/13/11 ]
a,a,a-Trifluerotoluene(PI0) 97.0 % Rec. BOZ1/80C 01/18/11 5
TPH {GC/FLD) High Fraction 230 0.77% 1.0 mg/ kg 3546/DR 91/19/1] 1
furrogate recoveryis)
o-Terphenyl 22790 % Rec. g1 3546/DR O1f39/11 1
Polynucledr Aromatic Hydrocarbons
Arthracens U 0.0082 0.033 mg/kg §270C 01/19/11 1
Acenaphthene u 0.0082 ¢.033 mg/ka 8270C 01/19/11 1
Acenaphthyliene u 0.0078 0.033 mg /g 8270C 01/19/11 1
Benzo(alanthracene u 0.00?? 0.031 mg/rg 8270C 01/19/11 1

Y = ND (et Detected)

MDL = Minimum Detection Limit = LOD

RDL = Reported Detection Limit = LOO = PQL - EOQL
Note:

Thke reported analytical results relate only o the sample submitted.
Tris report shall not be reproduced, exceprt in full,

éeported: 01/20/31 15:30 Princed: 01/20/%1 15:230
L4B37659-04 (PH} - 9.i020 3¢
L437659-04 {DRO} - Previous run also had high SURR recovery.

Marrix effect.

without the wrieien approval from ESC.

Page 8 of

Fa3



RESC

B8'C-I'E'N ¢ &£-8

YyaJdpPR LtAanf

Alonzce Herandez

OXY USA Inc - Grand Junctiion,

760 Horizor Dr.
Grand Juncuion,

Date Peceived
Description

OF CHDICF

REFORT 0OF ANALYSIS

co
. Ste. 101
CO 851506
January 1€, 2011

608-33/608-43-31/7697-18A2

Jarnvary 20,

2011

ESC Sampla #

12065 Lebanon Ra.
ML, JullerL, TN 17122
(6151 798-585%%
1-800-767-5859

Fax (815} 7L8-5859

Tax 1.D. 62-081428%

Est. 1970

L487659-04

Site 1D
Sample ID 608-43-31 1
Project #

Collected By Jerry david

Collection Date 01/15/1) 20:00

Psrametecr Result MAL DL unics Qualifier Method Dacte Dil
Benzo{ajpyrene U 0.0073 0.033 my / kg B270C 01/19/1} 1
Benzo(b) flucranthene 5 D.0086 0.023 ma/ kg §270C ©031/18/11 1
Benzo(g,h,i)perylene u 0.0a5%0 0.0213 mg/ kg 8270C £1/19/11 1
Eenzo(x] flupranthens u 0.0074 0.933 mg [ kg 8270C £1/15%/11 1
Chrysene u 0.0067 0.6833 mg/ kg 8270C 01/19/11 1
Diben2 {a,h)anthracene u 0.0059 0.031 mg/kg 8270C 01/19/11 1
flucranthene u 0.00489 0.033 mg/kg §270C 01/15/11 1
Filuorene U 0.005%9 0.833 mg/Kg §270C 031/18/11 1
Inderotl, 2, 3-cdipyrene U 0.005% 0.013 mg/ kg §270C 01/19/11 1
Naphthalene G.047 0.0074 0.033 mg/ kg §270C 01/19/11 1
Prenanthrene u 0.0067 D.033 mg/kg 5270C 01/19%/11 1
Pyrene y 0.0077 D.033 my/ kg 5z270C 01/1%/112 1

Surrogate Recovery
Nitrobenzenae-ds 73.5 4 Rec. 8270C 01/19/11 1
2-Flucrobiphenyl §9.6 y Aec. g276C 01/19/11 1
p-Terphenyl-dlq 113, %t Rec, gerec 01719711 H

u ND
MDL -

{Nct Detected)
Minimum Detection Limiv = LOD

RDL -+ Reported Detection Limit = LOQ = POL = EQL

Hote!

The reported armalytical resulis relste only to the sample submjtted.
This report shall not be reproduced,

except in fuall,

éeported: 41/720/11 1%:30 Printed: Q1/20/11 15:30

L497659-04 (FH)
L4987659-04 (DRO)

- 9.1820. 3¢
- Previous run also had high SURR recovery.

Matrix effect.

without the written approval from ESC,

Pace 9 of 21



RESC

¥YOLUR LAR OF CHQICE

1286% Lebenon Rd,
My. Juliet, TH 27122
{6151 753-3858
1-800-767-585%

Fax 1615} 733-585¢

Tex I D. 62-0814359

gzt 1%7¢
REPCRT OF ANALYSIS
hlonzo Herandez Janvary 0, 2011}
OA% USA In¢ - Grand Junceion, CO
760 Horizen Dr., Ste. 10}
Grand Jurction, CO B1506
ESC Sample i L497659-095
Date Received : Januazy 18, 2911
Deseription : 609-33/608-43-31/697-16A2
Site 1D
Sample 1D : 6pB-43-31 2
Project #
Colleczed 8y : Jerry David
Colleczicn Date : 01/15/71) 20:00
Parameter Result Mol RDL Units Qualifier Method Daig Dil.
Cnromiuvm, Hexavalent .4 a.3 2.0 mg/kg J33 30€0A/7 D1/1B/1] 1
Chromium, Trivalen: §7. 0.17 0.30 mg/kg Calc. O01/15/11 i
ORP -6.0 v 2580 01/18/11 1
pk 9.2 sy 90450 01/19/11 1
Sodium Adsorption Ratio 27. Calc. 01/19/11 1
Specific Cenductance 1800 umhos/cm sh50aMo D1/19/11 1
Mercury G020 8.0015 0.420 mg/kg J 7471 01719711 1
Arsenic 10, i.6 5.0 g/ kg §010B £1/20/11 5
Barium 260 B.25 1.3 g/ kg 60108 01/20/11 5
Cadmium ] 6. 20 1.1 gl kg Q 66108 81/20/11 5
Chromium 18 0.08% 0.30 myg/lkg 60108 B1/19/11 1
Copper 16. 0 21 1.0 ma/kg 60108 01/19/11 1
Lead i4. 0 45 1.3 mg/ kg 60108 01/26/11 5
Nickel i1. 6 26 1.0 mg/ kg 6010 O1/i9/11 i
Selenigm U D.32 1.0 ma/kg 60108 01/19/11 1
Silver U B.16 0.%0 mg/ kg 6010B 01/19/11 1
Zinc 38. 0.34 1.5 ng/ ke 60108 01/19/11 1
Benzene 0.0z2% 4 00090 0.0025 ma/ kg B021/80 01/18/1!} 5
Toluene 0.10 0.001% 0.025 mg/ kg B021/80 Gl1/1B/1) 5
Ethylbenzene 0 g2¢ D.0013 ¢.0029 mg/ kg B §021/80 01/1B/11 5
Total ¥ylene 0.17 0.0028 0.0075 mg/ kg 5021/80 01/18/11 5
TPH (GC/FID) low Fraction 3.8 D.14 0.50 mg/kg GRO  01/18/11 5
Surrogate Recovery-%
a,a,a-Trifluorotoluene (FID) 100, % Rec. B021/80 01/E8/11 5
a,a,a~-Trifluorotoluvena (PIR) 95.6 t Rec, B021/80 01/18/11 3
TPH (GC/FED) High Fraction 290 0 7% 4,0 mg/ kg 3546/DR G1/19/11 1
Surrogate recovery(d;
o=Terphenyl 2410 * Rec. J1 3546/DR 01/19/11 1
Polynuciear Arcmatic Hydrocartons
Anthracene u 0.00862 G.053 ™1/ kg 9270C 01/19/11 1
Acenaphthene U 0.0082 ¢.053 ma/ kg §270C 921/19/11 3
Acenaphthylenre u 0.0078 ¢.033 mg/kg 8270C 01/19/11 1
Zenzo(alanthracere u 0.0077 0.033 mg/ kg §270¢ 91/19/11 1

U = HD (Not Derected)

“DL = Minimum Deteciion Limit = LOD

RDL = Aeported Detection Limit = LOQ = POL = EOL
Nota:

The reported analytical results relate only to the sample submicced.
This report shall not be reproduced, except in full, without the written approvsl from 5C.

Peported: 01/20/1% 15:30 Printed: 01/20/11 15:30

L497659-05 {DRO) - Previous run 2lso had high SURR rvecovery. HMatrix effecy.

L497658-05% (PE) -~ 9.2Q20.3¢

Page 10 of 21



$ESC

LA B

§:C-i-E-N-C-E-S

YOULUHR LAY GIF CHDIan

Alonzo Herandes

QxY USSR Inc - Grand Junction,

760 Hariton Dr.. Stze. 101
Grand Junction, CO 81508
Date Received Janvery

Description

o

18, 20
609-33/608-43-31

1
89T-16A2

AEFORT OF ANALYSES

January 20, 2011

ESC Sample

12065 Lebanon Ra

M. Julietr, TN JT122
1615} 758-%858
t-B0A-67-585%

Fax (61%) 758-95859

Tarn i D, 62-0914289

Est. 31%70

L497659-0%

Site 1D
Sample ID 60B-433-31 2
Project ¥

Collected By Jerry David

Collection Date DI/15/11 20:00

Parameter Result MDL RDL Units Qualifler Method PDate Dil
Benzoialpyrene [¥] 0.0073 0.033 mg/ kg §270C 01/15/11 1
Benzo bl flucraachene o 0.0086 0.033 my/vg B2T0C 01/15/11 3
Benzoig, h,i)perylene [¢] 4.0050 0.055 my/ g B270C 01/19/11 3
Benzo k) flusranthene U 0.0074 0.033 mg/rq g270c 01/18/11 1
Chrysene 0 G.0067 0.033 mg/ kg 8270C 01/19/11 ;
Dibenz (a, hyanthracene u ¢.0038 0.033 mg/ kg 8270C 01/19/11 t
Fluoranthere [¢] ¢.0069 0.033 mg/kg §270C 0Q1/18/11 3
Fluorene #] 0.005%¢ 0.033 mg/ kg 8270C 01/19/11 i
Indencil, 2,3-cdipyrers u ¢.005¢ 0.033 mg/kg B270C 01/19/11 1
Raphthalene 0.@5%9% 0.0674 0.0335 mg/ kg B270C 01/19/11 1
Phenanthrene v G.0067 0.053 mg/ kg 8270C D1/18/11 1
Pyrenre u 0.0017 0.033 mg/ kg 8270C 01/18/11 1

furrogate Recovery
Witrobenzene-ds 1.6 % Rec. B23I0C 01/18711 1
2-Fluorobiphenyl 66.0 % Rec, 8270C 01/39/11 i
p-Terphenyl-dl4 139, % Rec, 8270C 01/19/1% 1

U = ND (Not Detectaed)
MDL = Minimum Detection

RDL = Reported Deteccion Limic = LOQ = BPOL =~ EQL

Nate:

The reported analytical results relate only to the sample submitted.

Limizt

« LOD

This report shall not be reproduced, except in full, without the written approval from ISC.

Reported: G1/20/11 15:30 Printed: 01/20/1f 15:20
- Frevious run algo had kigh SURP recovery.
©¢.26820.3c

L49765%3-05
L497659-05

{DRO)
{PH} -

Matrix effecst.
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SESC

LA B 5:-C-i-&:N C E'S

12065 Lebandn Rd.

Mt Juliex.

(615} T53-56%8
L-800-767-585%3

far 1615} 156-565%

TR 3722

Tax 1.0 $2-08:4289
£ac. 1970
REPORT OF KHALYSIS
hionzo Herandez January 20, 201}
OXY USA Inc - Grapd Junction, CO
760 Horizon Dr., Ste. 101
Grand Junction, CO 61506
ESC Sample & L497459-06
Date Received : Jaruvary 18, 2011
Description 3 609-33/608-33-31/697-16A2
Sike 1D
Sampla 10 : 6G8-45-31 3
Projece ¥
Cocllected By 5 Jerry David
Cellection Daze : G1/15/1F 20:00
Parameter Result MDE ROL Units Dualifier Method Date Dri.
Chromium, Hexavalent 1.% 0 31 2.0 mg/ kg J 3060A7T O1/1B/1Y 1 1
Chromium, Trivalenz 16. N3 G.50 mg/ kg Calc. 01/19/11 i
ORP -1 my 2580 01/18/11 1
pH 9.2 su 30450 01/19/11 1
Sodium Adsovpiion Ratio 55. calc. 01719711 1
Specific Conductance 190¢ umhes/cm 9050AM0 01778711 1
Mercury 0.010 0.0015% 0.020 mg/kg J 7471 01719711 1
Arsenic 8.6 1.6 5.0 mg/kg 6010B 01/20/1) $
Barium 230 0.25 1.3 mg/ kg 60108 01/20/11 5
Cadmrum o) B.20 1.3 mg/ kg o] 50I0B  01/20/11 5
Chromium 19, 0.085% 0.%50 mg/ kg 603108 0L/19/11 1
Copper 16. 0 21 E.0 mg/kg 650108 01/19/11 I
Lead 14. 0.45 1.3 mg/kg 50108 03/20/11 ]
Nicuel 13, 0.2¢6 1.0 mg/ kg 60108 01/19711 1
Selenivum U 0.32 1.0 mg/kg 6010B 01/19/11 1
Silver Q0 0.16 0.50 mo / kg 60108 01/19/11 1
Zinc a2, Q.34 1.9 mg/ kg 6010B 01/18/11 i
Benzene g.022 0.00080 0.0025 mg/kg §021/80 01/18/11 5
Toluene 9.074 0.0015% 0 02% mgf kg 8021790 01/36/11 5
Ethylbenzene 0.018 0.0013 0.0025 mg/kg 8021780 01/18/11 5
Total Xylene g.12 0.002¢ 0.0075 mgixg B 8021/80 Q1/18/1¢ 5
TP {GC/FID) Low Fraction ¢ 0 0.14 0.50 mg /g GRO  01/18/11 E
Surrogate Recovery-%
a,3,a-Teifluorctoluene(FID) 100. ¥ Rec. 8021/50 O1/18/112 S
a,a,a-TrifluorotoluenelPID) 96.3 % ftec. 8G21/80 O1/18/11 S
TPH {GC/¥iDY High Fraction 230 0.77 1.0 mg/ kg Js 3546/DR 01719711 1
Svrrogate recovery($)
o-Terphenyl 1880 % Rec. J1 3546/0F 0L/19/1) 1
Polynuclear Atromaiic Mydrocarbons
Anthracene U 0.0e0s2 0.033 mg/ kg §270¢ 01/19/11 1
Acenaphthiene V] 0.0082 06.033 mg/ kg §270C 01/15/11 1
Acenapbthylene U 0.50%8 0.033 mg/ kg 8270C 01/19/11 1
Benze{ajanthracene u G.30%3 0.033 mg/ kg 82700 01/20/11 1

U = ND tNot Detected)

MDL = HMinimum Detectatn Limyt = LOD

RDL = Reporred Deteriign Limity = LOO = POQL = EQL

Note:

The reported analytical tesults relate only Lo the sample submicted.

TH1% ceport shall no: be reproduced, except in full, withsut the written approval from ESC.

Reported: 01/20/11 15:30 printed: 01/20/11 15:30
L497659-06 (PH) -~ 9.2020.2¢

L497659-0€ (DRD) - Previous run also hed high SURR recovery. Hatrix effect.

Page 12 of
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$ESC

3CI-E-N-CES

YOUR LAB QF (o OiCE

L2065 Lebancn Ro

ML, Juliec,

{61%) T38-58%8
1-800-F67-585%
Far (6153 ?758-5858

ThH 37122

Tark [.D. 62-081424°0

Est. 1%70
REPORT OF ANRLYSIS
Alonzo derandez January 20, 201!
oxY USA Irne - Grand Junction, £O
760 HKorizon Dr., Ste. 101
Grand Junction, CO 81506
E5SC Sample & Lab765%9-06
Daze Received January 18, 2011
Description 609-33/606-43-31/697-1€A2
Site ID
Sample ID 208-43-31 3
Projecc &
Collecred 3y Jerry David
Collectior Date D1/15/1% 20:00
Parameter fesult MDL oDL Units Qualifier Mechod Daze Dil
Benzola)pyrene ] 0.0073 0.033 mg/kyg 8270C 01/20/11 1
Benzoth) fluoranthene u 0.0086 0.033 mg/ kg 827GC 01/20/11 1
Benzo{g.h,ilperylene u 0.0050 0.033 mg/ kg 8§276Cc 01/20/11 1
Benzoi{k) fluoranthene Y Q0.0074 0.033 mg/ kg 82706C 01/20/11 1
Chrysene u 0.0067 0.033 mg/kg 8276C 03/20/11 1
Cibenz (&, h)anthracene 1] 0.0058 0.033 mg/ kg 8270C 01/20/11 1
Flucranthrene u 0.0069 0.033 mg/ kg 8270C 01/19/11 1
Fluorene 6] 0.0059 0.033 mg/ kg 8270C 01/18%/11 1
Indencit, 2, 3-cd)pyrene i 0.0059 0.033 mg/Rg §270C 01/2Q/11 b1
Haphthaiere 0.040 0.0074 0.033 mg/rg §270C 01/1%/711 1
Phenanthrene u 0.0067 0.033 my/ kg §270C 01/1%/11 1
Pyrene u 0.0077 0.633 mg/ kg 8270C 01/20/11 1
Surrogate Recovery
Nitrobenzene-~dS 77.5% % Rec. B270C (1/19/11 1
2-Flucrobiphenyl 12.4 % Rec. B270C 01719711 1
p-Terphenyi-did 144 . % Rec. B270C 01/20/11 1
U = WD (Not Detected)
40L = Minimom Detection Limit = LOD
ROBL = Reported Detection Limit = LOQ = £0L = EQL
Hote:
The reported analytical resulis reiate only to the sample submit:ed.
This teport shall not be reproduced, except in full, without the written azpproval from ESC.
Repocrted: 01/20/31 15:30 Frinted: Q01/20/11 15:30
L4%7659-06 (PH} - 9.2020.2¢c
L497559-06 (DRO} - Previous tun 2lso had high SURR recovery. Matrix effec:.
Page 12 of 21



Attachmentc A
List of Analytes with QC Qualifiers

Sample Work Semple Run
Number Grovp Type Analyte 1D Quatifier
L497659-01 WG517610 SAMP Ethylbenzene 31542829 B
wWG517315 SAMP Chromium, Hexavalent 71542389 J
WG51 7636 SAMP Mercury R1543530 J
WGS5176594 SAMP Pnenanthrene R1544370 o
L4587659-02 WG517610 SHAMP Eithylbenzene R154z82% B
WES17315 SAMP Chromium, Yexavalent R15423E9 g
WG5LT63€ SAMP Mercury R1543530 F
WG5LT76%4 SAMP Phenanthrene k1544570 3
1497659-03 WGSL17610 SAMP Evhylbenzene R154282% B
WG517315 SAMP Chromium, Henavalent R1542385 J
WG5Sl 71636 SAMP Mereury R1543530 J
WG517694 SAMP Pnenanchrene R1544570 J
1997659-04 WG517610 ShMP gthylbenzene R154282% B
WG517658 SAMP Cadmium R1544529 o)
WGS517795 SAMP a-Terphenyl R1544352 J1
WGS17315 SAME Chromjum, Hexavalent R1542389 J
WGS517636 SAMP Mercury R1543530 J
L437659-05 WG317610 SAMP Ethylbenzene R1542829 B
WG317656 SAMP Cadmium R1544529 Q
WG517795 SAMP ¢-Terphenyl R1544352 Ji
WG517315 ShMP Chromium, Hexavalent R1542389 JJ3
WGS517636 SaMp Meccury R1543530 J
L4976559-06 WGS17610 SaMe Total Xylene R1542829 a
WGS176%8 SAMP Cadmium R1S544529 o]
WG517795 SAMP TPE (GC/FID) High Fracction R1544352 3s
wG51 7795 ShMP o-Terphenyl R1644352 J1
WG517315 SAMP Chromium, Hexavalent R1542389 J
WG517636 Samp Mercury Ri1543530 J
L497659-07 WG517610 ShMP Toluens R1542829 J
WG517610 SAMP Toral Xylene R1542829 B
WG517658 SAME Selenium R1544529 [#]
WG517658 SAMP Silvec R1544529 J
WG517285 SAMP &-Terphenyl Ri544352 Jt
WG517315 SAMP Chromium, Eexavalent R1542389 J
WG517694 ShMP Fluorene R1544570 J
WG511694 SAMP Pheranthreae R1544570 J
WG517694 SAMP p-Terphenyl-di4 R1544570 Jl
L4%7639-08 WG517610 SAMP Tolvens R1542829 J
WG5171610 SAMP Ethylbenzene R1542829 B
WG517658 SAMP Selenium R1544529 o]
WG517658 SAMP Silvec R1544529 J
WG51779% SAMP o-Terphenyl R1544352 Ji
WG517315 SAMP Chromium, Fexavalent n154238% J
WG517694 SAMP Fluorene R1544570 i}
WG517694 SAMP Pherantnrene R1544570 3
wWG517694 SAMP p-Terphenyl-dl4 R1544570 J1
1L4927€659-09 WG317610 SAMP Ethylbenzene R1542829 B
WGS17658 SAMP Salenium ®1544%529 o]
WG517658 SAMP Silver R1544529 J
W3%17795 SAMP o-Terphenyl R1544352 Ji
WGSI7319 SAMP Chromium, Fexavalert 21542389 J
WGS176894 SAMP Fluorene R1544570 J
WG517694 SAMP Pheranthrene 21524570 J
WGS17694 SAMP p-Terphenyl-da A1544570 Ji

Page 20 of 21



Attachment B
Explaration of QC Qualifier Cades

Qualifiev Heaning

B LEPA) - The indicated compound was fourd in the associated methed blank as
well as che laboratoty sample.

J {EPA} - Estimated valuve below the lowest calibration point. Confidence
correlates with concentration.

J1 Surzogate recovery limits have been exceeded: velues are outside upper
control limics

J5 The sample matcix interfered with the ability to make any accurate
determiraticon; spike value 15 high

J3 The associated batch QC was ocutside the establisned guality ceontrol range
for precision.

Q {ESC) Sample diluted due 1o matrix interferences that impaired the abilitky
10 make an accyurate aralytzical determination. Tne derection limit is
elevated in order to retlect the necessary dilucion.

Dualifier Report Information

£SC wtilizes sample and resuylt gualifiers as set forch by the EPA Contract lLaboratory Program and
as requirzed by most certifying bodies lncluding NELAC. In addition to the EPA qualifiers adopted
by ESC, we have implementied ESC guslifiecs 10 provide more information pertaining to our analytical
resules. Each qualifier is designated in tne gualifier explanaticn as either EPA or ESC.
Data qualifiers are intended 1o provide the ESC client with more detsiled information concerning
the potential bias of reported data. Because of the wide range of consticuents and variery of
matrices incorporated by most EFA methods, it is comwon for some compounds to fall ouvtside of
established ranges. These exceplions ere evaluvated and all reported data is valad ond useable
"unless qualified as 'R [(Rejected).”

Cefaritions
Accuracy - The relationship of the observed value of a known sample ta the
tree value of a known sample. FRepresented by percent recovery and
relevant to samples such as: contrel samples, matrix spike recoveries,
surrogate recoveries, etc.

Precision - The agreement between 3 set of samples or tewween duplicate samples.
Relates 10 how close together the resvits are and is represented by
Relative Percent Differtence.

Surrogate - Organic compounds that are similar in chemical composition, extraction,
and chromotography to analytes of interest. The surrogakes are used o
determine the probable response of the group of analytes that ave chem-
ically related to the surrogate compound. Surrogates are added te the
sample and carried throuvgh all stages of preparation and analyses.

TIC - Tentat:ively ldentified Compound: Compounds detected in samples that are

not target compounds, internal standards, syscem monitocing compounds,
Or surrogates.
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TSR Signing Reports; 1i4

R3 - Rush: Twn Day

Sample:
Sample:
Sample:
Sample:
Sample:
Sample:
fample:
Sample:

Sample:

L497659-01
L497659-02
La42765%9-03
L487659-04
L497659-95
La9765%-06
1497659-07
£L427659-08

L487652-09

Account:
ACCLuUNT:
ACcounc:
Account:
Accounc:
Acogunt
ACCount ;
ALCQUnL:

ACCGUAL !

Summary of Remarxs For Samples Printed

QXTYGICO
OXYGICO
QLYGICO
QAYGJICO
QAYGICQ
OXYGJICO
DATYGSCO
OAYEICO

OXYGJCO

01720715 av 15:30:52

Received

Peceived:
Recgived:
Receéived:
Received:
Received:
Received:
Received:

Recelived:

01/18/711
01/18711
01/18/11
b1/18/11
01/18/11
01718711
Gl/18/11
1718411

01716711

08
083
08

a8

08:
083
ag:

08

Due
Due
Due
Oue
Sue
Oue
Due
Jue

e

Date:
Dere:
Date:
Date:
Date:
Date:
Date:
Cate:

Date:

01720711
01/20/11
01720711
01720711
01/20/11
6l1/20/711
G1/20/11
01720/11
01/20/11

0g-
00
00:
00.
90
00!
00:
00.
00;

0a
og
Q0
00
[V
4]
ao
00
0o

APT
APT
XPT
RPT
RPT
PPT
RPT
RPT
RET

Cate:
Date:
Date:
Date:
Date:
Date:
Date:
Pate:

Date:

01720711
01720711
01/20/11
01720/11
C1/20/11
41720711
G1/20/11
01/20/11
01720711

:30
130
130
130
130
130
130
139
130



HYDROLOGY/GEOLOGY REPORT

CUTTINGS DISPOSAL FACILITY

GARFIELD COUNTY, COLORADO

PREPARED FOR:
OXY USA WTP LP
760 HORIZON DRIVE, SUITE 101
GRAND JUNCTION, CO 81506
PH: (970) 263-3637
CONTACT: CRAIG RICHARDSON

PREPARED BY:
OLSSON ASSOCIATES
826 21 Y2 ROAD
GRAND JUNCTION, CO 81505
PH: (970) 263-7800
CONTACT: TIMOTHY DOBRANSKY

FEBRUARY 7, 2011

OLSSON ASSOCIATES
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GEOLOGIST'S STATEMENT

This report for the Cuttings Disposal Facility was prepared by me, or under my direct
supervision, in accordance with the provisions of the Colorado Oif and Gas Conservation
Commission (COGCC) for the owners thereof.

Yames O'Gouvor 2/15/1]

Karen O*Connor, PG Date
Certified Professional Geologist
American Institute of Professional Geologists No. 10260

@1,\4—7‘;() CW 2-1s-1}

Clint Camney, PG / Date
Registered Professional Geologist
State of Nebraska No. 0286
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Geologic Discussion

Soils

The location of the proposed Oxy Cuttings Disposal Facility is underlain by the Parachute-Irigul
complex (PIC) with relatively gentle to modest slopes (5 to 30 percent). The Natural Resources
Conservation Service (NRCS) describes a complex as consisting of "two or more soils or
miscellaneous areas in such an intricate pattern or in such small areas that they cannot be
shown separately on the maps.” The Parachute, which comprises of about 60 percent of the
soil in the PIC, is typically a loam in the upper foot and very channery to extremely channery
loam to bedrock. The Parachute sail is derived from parent materials consisting of weathered
shale, siltstone and residuum. The well drained soil in this area is estimated at 20 to 40 inches
in thickness and has been defined as having no frequency of flooding or ponding. The Irigul,
composed of channery to very channery loam with slopes of 5 to 30 percent is observed to be
thinner than the Parachute with depths typically not exceeding 20 inches to bedrock. The parent
material of the Irigul is residuum from sandstone and shale. Flooding or ponding of water on
Irigul soils is not known to occur in this area as the soil is typically well-drained {NRCS, 2011).

Figure 1 provides the soils map for this project and a comprehensive report from the Natural
Resources Conservation Service (NRCS) Colorado is provided in Attachment I.

Regional Geology

The proposed disposal facility is located near the southwestern rim of the Roan Plateau, an
upland area demarcated regionally by cliffs of over 3,000 feet in height north of the Colorado
River valley in Garfield County. The Roan Plateau is situated in the east-central part of the
Piceance Basin, a northwest-southeast trending structural depression covering over 7,000
square miles in west central Colorado. The Piceance Basin lies within the Colorado Plateau
physiographic province, a structurally stable, uplifted region of Precambian- to Holocene-age
geologic formations famous for high plateaus, thick sequences of Mesozoic stratigraphy, and
deeply incised canyons in the Colorado River watershed (USGS, 2004). The Colorado Plateau
province is also dotted with relatively younger volcanic features formed from uplift and exposure
of intrusive igneous rock (lacoliths) during the Oligocene and Miocene Epochs and from
extrusive volcanic activity during Miocene through Holocene Epochs that are visible in lava
flows and cinder cones (Hunt, 1956).

Site Geology

The surficial topography in the immediate area of the proposed disposal facility is a relatively flat
upland that slopes gently to the southeast towards Cascade Canyon and the Conn Creek
drainage. Conn Creek is a tributary that discharges into the Roan Creek about seven miles
upstream from where Roan Creek empties into the Colorado River.

Cuttings Disposal Facility 1
Garfield County, CO
010-2458



The uplands of the Roan Plateau are incised by repeated shallow drainages that shed runoff
from the plateau towards the Colorado River and its tributaries in this area of the Piceance
Basin. The Eocene age Uinta Formation (Figure 2) is the uppermost (youngest) bedrock
formation underlying the proposed facility. The Uinta Formation, which can be up to 1,400 feet
at its thickest extent in the Piceance Basin (Robson and Saulnier Jr., 1981), consists primarily of
sandstone and siltstone sequences deposited in fluvial and floodplain environments along with
abundant volcanic deposits. The lower portion of the Uinta Formation contains light green shale
and tan marlstone of the formerly defined Evacuation Creek Member of the Green River
Formation (Porter, 1963, Tweeto, 1979 and Self and others, 2010). Underlying the Uinta
Formation at the site are the Parachute Creek, Anvil Points, Garden Guich, and Douglas Creek
Members of the Green River Formation. These lacustrine and lacustrine-fluvial sedimentary
members are composed of shale, sandstone, maristone, and limestone deposited during the
lifespan of Eocene Lake Uinta. The Parachute Creek and Garden Gulch members contain the
highly sought after oil shales (Self and others, 2010). Completing the sequence of Tertiary age
formations at the site are the Eocene-age variegated shales and lenticular sandstones of the
Wasatch Formation and the Paleocene-age Fort Union (interbedded sandstones, shales, and
thin coal beds) and Ohio Creek (conglomerates and sandstones) Formations. The Ohio Creek
Formation straddles the Cretaceous-Tertiary boundary and past work had placed the formation
in the late Cretaceous (Donnel, 1961, and Johnson and May, 1980), however, the USGS
Geologic Map of Colorado (Tweeto, 1979) defines the unit as early Paleocene. Although the
formations described in this section are mantled by soils and residuum at the site, over two
thousand feet of the Uinta and Green River Formation members are exposed in the Roan
Plateau cliffs.

Underlying the Tertiary deposits exposed in the Roan Plateau cliffs are thick sequences of
Cretaceous formations, many of which also have energy production potential. Most notably are
coalbeds and methane production within the Williams Fork and llles Formations of the Mesa
Verde Group.

Structural Geology

Regionally, the Piceance Basin trends northwest to southeast for over 100 miles with an
asymmetrical axis oriented near the eastern edge of the basin. Geologic formations dip gently
towards the axis on the western and southwestern areas of the basin, while strata dip sharply
along the eastern basin rim. This sharply tilted strata forms the Grand Hogback, which is located
approximately 25 miles east of the proposed disposal site. Within the basin, broad anticline
(upwarp of strata) and synclines (downwarp of strata) parallel the basin axis. The highly faulted
Douglas Creek Arch (regional uplift) forms the western flank of the basin. In the area of the
proposed disposal facility, beds dip gently southwest and northeast off of the axis of the
southern extension of the Douglas Creek Anticline.

Cuitings Disposal Facility 2
Garfield County, CO
010-2458



Geologic Hazards

Minimum seismic activity near the proposed disposal facility has occurred in recent geologic
time. Two earthquakes of magnitude greater than 5.0 occurred in Garfield County since the
early 1960's when proper instrumentation was implemented in the state of Colorado. One
occurred approximately 15 miles east of the project site and another occurred about 25 miles
northwest of the proposed site. A third earthquake of between magnitudes 4.0-4.9 occurred
during the same time span about 30 miles southwest of the project site (Kirkham and others,
2004).

According to the Colorado Geological Survey, no Quaternary age faults (the most recent 2
million years in geologic time) are present in the Roan Plateau area (Widmann and others,
1998). However, the Geologic Map of Colorado (Tweeto, 1979) indicates numerous northwest-
southeast trending normal faults just south and southeast of the town of DeBeque. About 30
miles northwest of the project site, a large swath of northeast-southwest trending normal faults
exist in the Cretaceous bedrock near the Douglas Creek Arch and the western fringe of the
Piceance Basin. In addition, a series of normal faults trace along the eastern Piceance Basin
boundary near the Grand Hogback. Although these faults are not always visible at the surface,
this does not preclude the chance of an earthquake happening in the area at some point in the
future. According to the Colorado Earthquake Hazard Mitigation Council (2008), "Earthquakes
can also occur on faults that do not rupture the ground surface or on faults that are not yet
recognized as being hazardous. These so called “random” earthquakes are considered in most
hazard analyses to help account for faults that are not apparent at the earth’s surface.”

No surficial geologic hazards (landslide, mudflow, fan) or soils hazards have been mapped in
the immediate vicinity of the proposed disposal facility. The location is not located in an area
mapped as a floodplain Hazard by the Federal Emergency Management Agency (FEMA).
However, because of the natural slope across the property within the northwest-to-southeast
oriented drainage, overland flow is possible in the event of an extreme precipitation event.
Although records of extreme rainfall events are unavailable for locations on top of the Roan
Plateau, climate records since the mid-20th century indicate that the record 24-hour rainfall
amounts at Grand Junction, Palisade, and Parachute have not exceeded 2 inches (Western
Regional Climate Center, 2011). The duration of these events within a 24 hour period is not
known, and it is possible that a short burst of intense rainfall event could cause local overland
flow in the watershed that encompasses the project site if a precipitation rate exceeds the
infiltration rate of the watershed soils.

Cutlings Disposal Facility 3
Garfield County, CO
010-2458



Hydrologic Discussion

Surface Water Features

The well-pronounced drainages that sit atop the Roan Plateau are typically non-perennial
except where springs provide consistent flow {Figure 3). The closest surface water features to
the proposed disposal site are 3 mapped springs that transmit groundwater to the sub-drainage
approximately 1,000 feet south of the southern property boundary. Flow measurement data is
not currently available for these springs. Approximately 1,400 feet east of the property, a
spring-fed drainage that empties into Cascade Canyon has been mapped to contain perennial
flow according to Circle Dot Gulch 7.5' topographic map (USGS, 1971). However, more recent
aerial imagery of the drainage indicates that the flow is likely ephemeral as no water was visible
at the time the imagery was created (2009). The project location is not located in an area
identified as a floodplain and as mentioned in the Geologic Hazards section, is not considered a
flood hazard by FEMA.

No surface waters subject to COGCC Rule 317B are located near the proposed disposal site,
and the area surrounding the proposed disposal facility contains no identifiable wetlands based
on recent aerial imagery.

Shallow Groundwater

Spring flow at locations in close proximity to the proposed disposal site is indicative of shallow
groundwater flow in the residuum mantling the Tertiary bedrock atop the Roan Plateau. As of
January 2011, records from the Colorado Division of Water Resources indicate that no water
production wells within a one mile radius around the site exist; therefore, it is difficult to assess
the extent of shallow groundwater sources. However, because no wells exist within a one mile
radius, no groundwater is used as a drinking water source down gradient of the proposed
facility. If a well is drilled within one mile of this location and contains groundwater, Oxy will
attempt to obtain permission and access from the landowner to collect a water sample from the
well to provide a baseline status of water quality.

Based on surface topography, shallow groundwater movement in materials above the Tertiary
bedrock is most likely to the south/southeast towards the mapped springs. Over half of the
precipitation at higher elevations in the Piceance Basin falls as winter precipitation, of which
serves as a groundwater recharge source in the form of snowpack (Taylor, 1987). The residuum
material on the Roan Plateau acts as an absorptive veneer that transmits snowmelt as recharge
to the underlying bedrock during the spring runoff period (Topper and others, 2003). The project
site is included in an area defined by Glover and others (1998) as having "substantial natural
recharge” in the northern province of the Piceance Basin. According to the U.S. Geological
Survey, the Uinta-Animas aquifer, which contains the geologic units described in the previous
section, receives approximately 24,000 acre-feet of recharge annually, and that discharge to
surface water features down-gradient in the Piceance Basin approximately equals the annual
aquifer recharge rate (Robson and Banta, 1995).
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Major Aquifers

Although no water wells currently exist in the vicinity of the proposed disposal site, there is
potential for groundwater development since the area is underlain by what has been defined as
the Upper and Lower Piceance Basin aquifers. These aquifers exist primarily in the Piceance
Basin north of the Colorado River, and much of the knowledge of aquifer characteristics has
been gained by exploratory drilling for oil shale and coalbed methane development. The Upper
Piceance Basin aquifer is comprised of the sandstone and fractured siltstone of the Uinta
Formation and solution cavities and fractured marlstone of the upper portion of the Parachute
Creek member of the Green River Formation (Robson and Saulnier Jr., 1981). A shallow,
perched aquifer has also been observed in the uppermost extent of the Uinta Formation (Cole,
Daub, and Weston, 1995). The lenticular sandstones of the Uinta Formation are typically
discontinuous in nature. Because of the variable depositional pattern that formed theses
isolated sandstone lenses, consistent and reliable development of groundwater resources in the
upper Piceance Basin aquifer is typically not an option.

Wells that are developed in the Uinta Formation are typically low yielding due to low matrix
permeability of the sandstones and siltstones. According to the Colorado Ground Water Atlas,
hydraulic conductivity for the Uinta Formation ranges from around 0.2 to 1.6 feet per day (ft/d),
and wells yields in this region range from 1 to 900 gallons per minute (gpm). The lower
Piceance Basin aquifer and the confining unit that separates it from the upper aquifer are
entirely within the Parachute Creek member of the Green River Formation. The upper one-third
of the Parachute Creek Member contains the oil shale-rich Mahogany Zone, an interval that acts
as a confining unit between the upper and lower Piceance Basin aquifer. The Mahogany
confining unit averages around 160 feet in thickness and is the principal target zone for potential
oil shale development in the Piceance Basin. The fractured maristone of the Parachute Creek
Member underlying the Mahogany confining unit is the productive zone that forms the lower
aquifer. Permeability and production capability in this interval is quite similar to the upper
aquifer, as hydraulic conductivity ranges between 0.1 and 1.1 ft/d and production ranges from 1
to 1,000 gpm for wells tapping the fractures of the lower Parachute Creek Member marlstone
(Glover and others, 1998). Thicknesses of the upper and lower aquifer at the proposed disposal
facility is less than 500 feet for each unit. The lower Piceance Basin aquifer is bounded below
by a confining unit composed of the remainder of the Green River Formation along with the
Wasatch and Fort Union Formations.

Groundwater movement in the Tertiary aquifer units is generally from south to north across the
northern province of the Piceance Basin towards the White River drainage. As previously
mentioned, the southern rim of the Roan Plateau has been defined as an area of natural
recharge. Groundwater levels (potentiometric surface) in the recharge areas of the Piceance
Basin aquifers range from 8,000-8,400 feet and drop to around 6,000 feet on the northern end
of the basin in the discharge area of the White River. Across the basin, the gradient of flow
varies significantly. In the recharge area, the gradient in both the upper and lower aquifer units
is generally flat.
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The gradient steepens north of the project site in southern Rio Blanco County, and it is evident
that the Piceance Creek drainage exerts influence on the flow regime as an area of discharge,
particularly in the upper aquifer. This gradient pattern indicates upward movement of flow from
the lower aquifer up through the Mahogany zone and the upper aquifer in the drainage area of
the Piceance Creek. In other areas where both aquifer units sit above area drainages in
elevation, the units emit water via springs that feed tributary streams to the main-stem
drainages, such as in the Roan and Parachute Creek valleys (Glover and others, 1928).

Underlying the Tertiary confining units below the lower Piceance aquifer is the Cretaceous Mesa
Verde Group, which approaches 7,000 feet in thickness near the center of the basin. The Mesa
Verde is comprised of inter-layered sandstones, shales, siltstones and coals. The aquifer
portions of the group create composite saturated thicknesses of less than 500 to 2,000 feet,
however. The aquifer units of the Mesa Verde are typically not developed on the Roan Plateau
due to economic factors of deep well installation and the availability of water in the overlying
Tertiary units (Glover and others, 1998). Permeability of aquifers within the Mesa Verde Group
is typically quite low, as hydraulic conductivity values range from 0.0001 to 0.001 ft/d in the
project area (Topper and others, 2003).

Groundwater Quality

Water quality is variable in the Piceance aquifers across the northern province of the basin. The
primary water quality concern is dissolved solids, which can exceed 10,000 milligrams (mg/l) per
liter in some areas. In the upper aquifer, total dissolved solids (TDS) ranges from less than 500
mg/l in the south (including the proposed disposal site) to over 1,000 mg/l in the northern extent
of the basin. In the lower aquifer, TDS values range from less than 1,000 mg/l in the south to
over 10,000 mg/l near the White River Basin. Geochemical conditions in the recharge areas of
the Tertiary aquifers typically enhance dissolution of calcite and dolomite, a process that
enhances loading of TDS as groundwater moves down-gradient towards areas of discharge.
TDS values in both aquifers at the project site are typically 1,000 mg/l or less, which are levels
still suitable for potable use (Glover and others, 1998).

Water Wells and Water Use

As previously mentioned, no water production or monitoring wells exist within Section 9 of
Township 6 South, Range 97 West as of November 2010. Within two sections in each direction
of Section 9, 17 records exist within the Colorado Division of Water Resources registered well
database. Of these, only one has a use status designated as a domestic/stock. The remaining
records are categorized as monitoring wells or have not use indication at all. Most of the wells in
operation in Garfield County are located along the Colorado River valley. As of 2005, 0.8
percent of the total fresh water used in Garfield County was from groundwater (Kenny and
others, 2009). Although no specific use records for groundwater were available from the 2005
circular, categorized use from 1995 estimated that commercial and irrigation uses of
groundwater were 37 and 27 percent of the annual total, respectively, with domestic withdrawals
comprising the remaining 20 percent of Garfield County groundwater use (Solley and others,
1998).
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Potential Impacts to Surface Water and Groundwater

As previously described, the proposed disposal facility is not located in an area identified as a
floodplain and as mentioned in the Geologic Hazards section, is not considered a flood hazard
by FEMA. No surface waters subject to COGCC Rule 317B are located near the proposed
disposal site, and the area surrounding the proposed disposal facility contains no identifiable
wetlands. No perennial streams exist within 0.25 miles of the proposed facility despite two
intermittent drainages exist within 0.25 miles of the project site. Although shallow aquifer
information is currently not available, the presence of springs down-gradient from the proposed
site indicate that shallow groundwater flow can occur through the alluvium/colluvium mantling
the dry channel southwest of the proposed disposal facility. The flow patterns of the springs are
not known at this time, but recent aerial imagery of the site does not indicate active surface flow
down-gradient from these springs under normal climatic conditions. As with all watersheds in
the arid west with moderate slopes, heavy runoff events could temporarily create surface flow
conditions and an elevated shallow water table at and down-gradient of the proposed facility.

Potential impacts to groundwater would likely involve shallow subsurface flow in the soil and
colluvium above the competent Piceance Basin bedrock formations underlying the site. This
local flow would likely follow the pattern of surface topography drainages which orient towards
the south/southeast before empting into Cascade Canyon. In a regional sense, the proposed
facility exists in a recharge area for the Piceance Basin aquifers that underlie the Roan Plateau.
Based on the depth to the water table, the presence of restrictive confining units, the length of
travel to regional discharge areas, and the limited domestic/public use of water from these
aquifers on the Roan Plateau, very little risk potential exists to the bedrock aquifers from the
proposed disposal facility.
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DRAINAGE REPORT

A. INTRODUCTION

1.

Purpose of Report

This Final Drainage Report has been prepared for OXY USA WTP LP for a Cuttings
Reclamation Area in order to improve the site's ability to alleviate the impact of storm water
run-on/run-off, and bring the site into compliance with the COGCC rule stating,

“Surface water diversion structures, including, but not limited to berms and ditches, shall be
constructed fo accommodate a one hundred (100) year, twenty-four (24) hour event. The
facility shall be designed and constructed with a run-on control system to prevent flow onto
the facility during peak discharge and a run-off control system to contain the water volume
from a twenty-five (25) year, twenty-four (24) hour storm.”

The design of proposed structures and associated recommendations presented herein are
intended to satisfy site-specific storm water regulations of the COGCC.

Site Location

The Cuttings Reclamation Area project is located in the NWSE Section 9, Township 6
South, Range 97 West of the Sixth Principal Meridian, County of Garfield, State of Colorado.
Refer to Figure 1 and the Drainage Improvements Plan in Appendix D for project location.

The project is bounded by a sloping hiliside running from west to east, and bordered on the
southeast side of the area by an existing natural gas service road. A Williams pipeline
running from northwest to southeast borders the northeast side of the reclamation site, and
an Oxy pipeline runs alongside the existing road. The Oxy 609-33 pad site is located
approximately 200 feet northeast and across the existing road from the project area.
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Figure 1: Vicinity Map

3. Site Description

The proposed cuttings reclamation area is on the Roan Plateau. Other roads and natural
gas pads surround the area near the site. Access can be gained through Garden Guich
Road north of Parachute, CO. The existing area for the proposed site is undisturbed, and
the surrounding area use is for grazing and rangeland.

4. Existing Drainage Facilities

There are no existing drainage facilities located on the project site. A roadside drainage
conveyance swale is associated with the existing roadway immediately adjacent to the east
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side of the site. The flow direction of the roadside swale is to the south.

5. Proposed Drainage Improvements

To improve the overall drainage design of the cuttings site, two flow mitigation/control
measures are analyzed within this report. These measures consist of diverting 100 year/24-
hour storm run-on flows by a swale/ berm above the site and a containment berm for a
portion of the 25 year/24-hour storm run-off flows. The diversion swale will minimize run-on
from entering the site, and the containment berm will minimize run-off from exiting the site.

A diversion berm/swale (refer to Appendix D, Drainage Improvements Plan, Section A-A)
should be graded into the hillside immediately adjacent to the west side of the site to capture
and divert run-on flows which are generated between the site and the uppermost portion of
the basin. The top of the berm should be at least 1.7 ft above the existing grade, thus
providing a swale with 2:1 (H:V) side slopes to convey potential run-on flows to Cascade
Creek. Anticipated 100-year flow depth is 0.68 ft. Again, grade control structures should be
placed within the swale at specified intervals to maintain a maximum longitudinal slope of
2.0 percent and a maximum flow velocity of 5.0 ft/sec. Lining the swale with adequate
protection, i.e. riprap, could serve as an alternative to installing grade control structures.

Finally, a containment berm along the east side of the site should be constructed to capture
the 25-year, 24-hour pad run-off volume, thus reducing andfor eliminating discharge to
downstream basins during events up to the 25-year storm (refer to Appendix C for retention
sizing calculations and Appendix D, Drainage Improvements Plan for berm location). The
volume generated by the design storm is 13,874 ft*. Full containment of the run-off volume
for this site is impractical as the required confainment berm would need to be constructed
over 8 ft in height. The project is not a development site but rather a location to reclaim
cuttings. The operation will consist of placing fill on the existing hillside. Stormwater runoff
should not be a primary concern for the site since the land use and run-off flow rates prior to
construction and after construction are similar. A reasonable containment berm is
recommended to be constructed in order to mitigate erosion during the construction
process. A proposed berm is assumed to be approximately 360 ft long x 3 ft tall, thus
providing 1,620 ft* of storage. Ultimately, the berm acts as sediment control by serving as a
water quality pond and providing retention.

B. HISTORIC (EXISTING) DRAINAGE SYSTEM

1. Major Basin

The site is tributary to Cascade Creek, into which all potential run-on flows are intended to
be discharged.

2. Sub-Basin Run-On Flows
Based on the existing flow patterns, one drainage basin has been identified (for run-on

flows) and existing 100-year flow rates have been calculated for this basin (refer to
Appendix A for existing 100-year run-on rate calculations):
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Basin X1
Basin X1 is located west of the site. Storm water within this basin generally flows east and
south to the existing road, and empties into Cascade Creek.

Area = 0.69 acres

Estimated Time of Concentration = 10 minutes
Existing Imperviousness = 60%

Runoff Coefficient, Cqg0 = 0.56

Existing run-on rate from Basin X1, Q4 = 1.76 cfs

C. PROPOSED (DEVELOPED) DRAINAGE SYSTEM

1. Criteria

A single sub-basin, P1, was used to model the site during the 25-year storm event. Refer to
the Drainage Improvement Plan in Appendix D for basin delineation.

Hydrologic Method
The Rational Method was used to compute peak runoff flows and volumes. This method is

defined as follows:
Q=CIA

Where: Q = Peak Discharge (cfs)
C = Runoff Coefficient
| = Rainfall Intensity (in/hr)
A = Drainage Area (ac)

Design Storm Frequencies (Rainfall Information)

The 25-year and 100-year design storm frequencies were used for the design of storm water
facilities for this project. Point rainfall data and rainfall intensity information were taken from
the NOAA Allas 2, Volume Il Colorado, 1973.

2. Sub-Basin Run-off Flows

Run-off from the pad during the 25-year event was analyzed and the volume of the 25-year,
24-hour storm was determined. A portion of the run-off from the site (Basin P1) during the
25-year storm should be captured and stored within the proposed containment berm.

Calculations for the 25-year run-off rate can be found in Appendix A.
3. Retention
A portion of the 25-year, 24-hour volume of site run-off should be captured within the

proposed containment berm located along the eastern edge of the site. Refer to Appendix C
for retention facility sizing and Appendix D, Drainage improvements Plan, for the proposed
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containment berm.

D. ANALYSIS OF UPSTREAM AND DOWNSTREAM EFFECT

The proposed drainage improvements consist of a system of diversion swales and a
containment berm to divert potential run-on flows around the pad and reduce run-off flows
from the pad. The berm/swales will divert 100-year run-on flows to downstream basins,
while retention within the proposed containment berm will eliminate a portion of the 25-year
pad run-off to downstream basins. The containment berm will function as a water quality
pond, allowing sediment-laden pad run-off to separate before discharging to downstream
basins. The diversion of run-on flows and reduction of run-off rates associated with these
proposed improvements should help mitigate any erosion which may currently exist today.

E. CONCLUSIONS

Proper implementation of the proposed measures outlined in this report will alleviate the
direct impacts of storm water run-on/run-off, and bring the site into compliance with the
intent of current COGCC storm water regulations.

Full compliance for run-off mitigation is not achieved due to the limitations of construction.
The intent of the rule is met through the retention of a portion of the 25-year, 24-hour event.
No adverse impacts are expected since the site is not a development project. The
construction activity associated with the project is adding fill to the existing terrain. Run-off
rates prior to construction and after construction are expected to be the same since the land
use is similar. The primary concern during construction will be sediment control. A
containment berm is proposed to mitigate sediment transport and serve as a water quality
pond by offering a portion of stormwater retention.

The proposed improvements contained herein will not adversely impact adjacent basins,
and will reduce the impact of run-off flow on downstream basins. The analysis of the
proposed systems for diverting run-on and capturing run-off are not intended to be mutually
exclusive, and should be utilized in tandem to improve the overall drainage design for this
project.

Regular maintenance should be performed on the diversion swale and containment berm. It
is recommended that the sediment be removed once the capacity is reduced by half.

A registered licensed engineer in the state of Colorado should be consulted for the
preparation of construction plans related to the recommendations outlined within this report.

F. REFERENCES

1} Mesa County Storm Drainage Criteria Manual
2} Bently Flowmaster Software
3} NOAA Atlas No. 2, Volume il Colorado, 1973
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STORMWATER MANAGEMENT MANUAL

RAINFALL DEPTH-DURATION-FREQUENCY
100-YEAR, 24-HOUR
(DEPTHS IN TENTHS OF INCHES)

SCALE: 1"=20 MI = o === MESA COUNTY BOUNDARY
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WRC BB

REFERENCE:
NOAA ATLAS 2, VOLUME (Il COLORADD, 1973

FIGURE 613




Precipitation Frequency Data Output

NOAA Atlas 2
Colorado 39.534710°N 108.224245°W
Site-specific Estimates

Ma Precipitation Precipitation
P (inches) Intensity (in/hr)
2-year
6—hour .93 0.15
2-year
24 —hour 1.31 0.05
100-
year 6- 2.05 0.34
hour
100-
year 2.72 0.11
24-hour

Hydrometecrological Design Studies Center - NOAA/National Weather Service
1325 East-West Highway — Silver Spring, MD 20910 - (301} 713-1669
Fri Jan 21 12:53:11 2011
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DRAINAGE REPORT

APPENDIX B: SWALE ANALYSIS & DESIGN

Cuttings Reclamation Area
Garfield County, CO
010-2458



Project Description

Worksheet Diversion Swale/ |
Flow Element Triangular Channe
Method Manning's Formul
Solve For Channel Depth
Input Data

Mannings Coeffic1.045

Channel Slope  1.60 %

Left Side Slope  2.00 H:V

Right Side Slope 2.00 H:V
Discharge 1.76 cfs

Results

Depth 0.68 ft

Flow Area 0.9 ft2

Wetted Perimm 3.05 ft

Top Width 273 ft

Critical Depth 0.55 ft

Critical Slope 5.28 %

Velocity 1.89 ft/s

Velocity Head 0.06 ft

Specific Energ 0.74 ft

Froude Numb 0.57

Flow Type  3ubcritical

s:\.. \reports\drainage\calcs\diversion swale.fm2
02/01/11 03:35:59 PM

© Haestad Methods, Inc.

Diversion Swale/ Berm
Worksheet for Triangular Channel

Olsson Associates

37 Brookside Road Waterbury, CT 06708 USA

+1-203-755-1666

Project Engineer: Wyatt Popp
FlowMaster v7.0 [7.0005]
Page 1 of t



Cross Section
Cross Section for Triangular Channel

Project Description

Worksheet Diversion Swale/ |
Flow Element Triangular Channe
Method Manning's Formul
Solve For Channel Depth

Section Data

Mannings Coeffic .045
Channel Slope  1.60 %
Depth 0.68 f

Left Side Slope 2.00 H:V
Right Side Slope 2.00 H:V

Discharge 1.76 cfs
™ o~ "
0.68 ft
Vil
H:1
NTS

Project Engineer: Wyatt Popp
s \reportsidrainage\calcs\diversion swale.fm2 Qlsson Associates FlowMaster v7.0 [7.0005]
02/01/11 03:37:59 PM ® Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1



DRAINAGE REPORT

APPENDIX C: RETENTION DESIGN

Cuttings Reclamation Area
Garfield County, CO
010-2458



Olsson Associates
2/2/2011

RETENTION CALCULATIONS

Objective: Retain developed flow from 25 year, 24 hour storm event

Point Rainfall Depth
Site area

st,z4 = P25,24 XA

Berm Length
Berm Height

Volume Provided

Pas,24= 2.1 inches
A=1282 acres
Vo504 = 3.82 AC-IN
0.32 AC-FT
13,874 CF
L= 360 FT
H= 3FT
V= 1,620 CF

Cuttings Reclamation Area

Retention Design.xlsx



DRAINAGE REPORT

APPENDIX D: IMPROVEMENTS PLAN

Cuttings Reclamation Area
Garfield County, CO
010-2458
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