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J o n e s , Brad A., EMNRD 

Sent: 
To: 
Cc: 
Subject: 

From: VonGonten, Glenn, EMNRD 
Wednesday, September 07, 2011 3:06 PM 
wayne price; Jones, Brad A., EMNRD 
Bailey, Jami, EMNRD; Sanchez, Daniel J., EMNRD 
RE: Key Energy Farmington NM1-9 Landfarm 

Wayne, 

Key may certainly take samples at risk as proposed. As we discussed, OCD will have to determine that appropriateness of 
the background samples based on the results. 

Key may submit the two quarterly reports with the results of the new background samples. 

OCD legal is presently evaluating the Rule 711 permits and Part 36 closure requirements as they apply to facilities 
permitted by order under Rule 711. 

Director Bailey will return tomorrow and I will ask about Key's response due date. 

Part 36 specifies method 6010B or 6020 for inorganics/metals. I assume that that is the method Key will use. 

From: wayne price <wavneprice77@earthlink.net> 
Date: September 1, 2011 1:16:57 PM MDT 
To: Glenn.VonGont.en@state.nm.us, brad.a.iones@state.nm.us, daniel,sanchez@state.nm.us 
Cc: Dan Gibson <dqibson @ kevenerqy.com>. Imolleur® kevenerqy.com 
Subject: Key Energy Farmington NM1-9 Landfarm 

Dear Glenn and Brad, 

As you have been made aware of, Key has not added any additional material to the landfarm for quite sometime 
in order to assist us in remediating the existing materials. We have been aggressively remediating and tilling 
the soil as committed to in our October 28, 2010 response plan. The preliminary results show improvement in 
the treatment zone with minor issues in the vadose zone. We completed the required 2nd quarter sampling 
pursuant to our existing 711 permit and the requirements of Part 36. In order to improve our accuracy and 
precision we sent duplicate samples to another lab, and we had the TPH analyzed using the EPA 8015 ERO 
(extended range organics). We have recently received those results back and are in the process of evaluating 
those findings. 

Within the next two weeks, we are planning on taking a minimum of three background samples (plot plan 
attached showing locations). At each location we plan to collect samples from approximately 3-6 feet deep. 
We are planning on analyzing the samples for the following constituents: TPH 418.1, and 8015 M for GRO, 
DRO and ERO; BTEX 8021B; Chlorides 300.1; and all WQCC Metals. 
We want to make sure this meets the background testing requirements, if other parameters are required please 
notify us. 

During the sampling event we will also collect samples for the 3 rd quarter requirements. We would like to 
combine the 2nd and 3 rd quarter reports so we may provide the OCD with additional data, including a 
tabulated compilation of analytical data from the last six quarters, with notifications of the vadose zone 
conditions, i.e. release response issues, conclusions, recommendations and hopefully a path forward for 

Glenn 

l 



landfarm closure. 

We are hereby requesting that these two reports, including an official response to OCD's letter dated July 20, 
2011 (Bailey-Gibson) be allowed to be submitted by October 31, 2011. 

Sincerely, 

2 



Jones, Brad A., EMNRD 

Sent: 
To: 
Cc: 
Subject: 
Attachments: 

From: wayne price [wayneprice77@earthlink.net] 
Thursday, September 01, 2011 1:17 PM 
VonGonten, Glenn, EMNRD; Jones, Brad A., EMNRD; Sanchez, Daniel J., EMNRD 
Dan Gibson; lmolleur@keyenergy.com 
Key Energy Farmington NM1 -9 Landfarm 
Key Farmington Background Locations.pdf; ATT00001.txt 

Dean Glenn and Brad., 

As you have been made aware of, Key has not added any additional material to the landfarm for 
quite sometime in order to assist us in 
remediating the existing materials. We have been aggressively 
remediating and t i l l i n g the soil as committed to in our October 28, 
2010 response plan. The preliminary results show improvement in the treatment zone with 
minor issues in the vadose zone. We completed the required 2nd quarter sampling pursuant to 
our existing 711 permit and 
the requirements of Part 36. In order to improve our accuracy and 
precision we sent duplicate samples to another lab, and we had the TPH analyzed using the EPA 
8015 ERO (extended range organics). We have recently received those results back and are in 
the process of evaluating those findings. 

Within the next two weeks, we are planning on taking a minimum of three background samples 
(plot plan attached showing locations). At each location we plan to collect samples from 
approximately 3-6 feet deep. We are planning on analyzing the samples for the following 
constituents: TPH 418.1, and 8015 M for GRO, DRO and ERO; BTEX 
8021B; Chlorides 300.1; and a l l WQCC Metals. 
We want to make sure this meets the background testing requirements, i f other parameters are 
required please notify us. 

During the sampling event we w i l l also collect samples for the 3 rd 
quarter requirements. We would like to combine the 2nd and 3 rd 
quarter reports so we may provide the OCD with additional data, including a tabulated 
compilation of analytical data from the last six quarters, with notifications of the vadose 
zone conditions, i.e. 
release response issues, conclusions, recommendations and hopefully a path forward for 
landfarm closure. 

We are hereby requesting that these two reports, including an o f f i c i a l response to OCD's 
letter dated Duly 20, 2011 (Bailey-Gibson) be allowed to be submitted by October 31, 2011. 

Sincerely, 

l 





Susana Martinez 
Governor 

John H. Bemis 
Cabinet Secretary-Designate 

Brett F. Woods, Ph.D. 
Deputy Cabinet Secretary 

Jami Bailey 
Division Director 
Oil Conservation Division 

July 20, 2011 

Mr. Daniel K. Gibson 
Key Energy Services, Inc. 
6 Desta Drive 
Suite 4400 
Midland, Texas 79705 

RE: Response to July 14, 2011 Correspondence 
Key Energy Services, Inc. 
Surface Waste Management Facility Permit NM-1-009 
Location: SW/4 NW/4 Section 2, Township 29 North, Range 12 West, NMPM 
San Juan County, New Mexico 

Dear Mr. Gibson: 

The Oil Conservation Division (OCD) has reviewed a letter, dated July 14 2011, submitted by Mr. 
Wayne Price on behalf of Key Energy Services, Inc. (Key) regarding some outstanding issues with 
its facility. OCD wishes to respond in order to provide written clarification on certain matters 
regarding the surface waste management portion of Key's facility and to request that Key submit an 
official written notice to clarify the operational status of the facility. 

The last correspondence OCD received from Key regarding the operational status of its surface 
waste management facility was dated April 15, 2011. Key informed OCD that Key had determined 
to cease operations as of April 15, 2011. OCD requests that Key submit an official written notice to 
OCD to clarify the operational status of its surface waste management facility in order that OCD 
may update its administrative records. 

In response to the September 9, 2010 letter submitted by Key to Mr. Daniel Sanchez, OCD has the 
following comments and recommendations: 

Oil Conservation Division 
1220 South St. Francis Drive • Santa Fe, New Mexico 87505 

Phone (505) 476-3440 • Fax (505) 476-3462 • www.emnrd.state.nm.us/OCD 



Key Energy Services, Inc. 
Permit NM-1-009 $ 
July 20, 2011 
Page 2 of 3 

Landfarm Comments and Recommendations 

OCD reviewed the results of Key's comprehensive sampling event for the 4 t h quarter of 2010 for its 
landfarm. The results revealed that additional remediation of the treatment zone (contaminated 
soils on the surface) is required. The TPH results, as determined by test method 418.1, were as 
follows: 10,800 mg/kg, 12,000 mg/kg, 14,000 mg/kg, and 4060 mg/kg. The treatment zone closure 
performance standard for TPH is 2,500 mg/kg. (See 19.15.36.15.F NMAC) 

OCD is concerned about the elevated TPH concentrations, as determined by test method 418.1, in 
the vadose zone (the native soils beneath the soils being remediated). Two ofthe four samples were 
detected at concentrations of 480 mg/kg and 999 mg/kg, which indicate a possible release of 
contaminants, from the treatment zone to the vadose zone. Key submitted only the laboratory results 
and a map of the sampling to OCD, but did not provide a proposal to address this issue. 

Pursuant to 19.15.36.15.E(2) NMAC, "The operator shall collect and analyze a minimum of four 
randomly selected, independent samples from the vadose zone at least semi-annually using the 
methods specified below for TPH, BTEX and chlorides and shall compare each result to the higher 
of the PQL or the background soil concentrations to determine whether a release has occurred." 
Key's 4 t h quarter submittal did not include the required comparison. 

Ponds and Impoundments Comments and Recommendations 

The Pond Recommendation section of Key's September 9, 2010 letter was not clear in its 
recommendations and the OCD wishes clarification on two of the bullets. The first bullet requests a 
one year delay of any closure activities associated with impoundments approved under Permit NM1-
009 and stated that all systems will be maintained and fluids will be removed within one week of 
acceptance. OCD has three concerns with this first request. First, i f OCD were to grant the one year 
delay from September 2010 until September 2011, the deadline date for the extension would expire 
approximately three (3) weeks prior to the requested deadline date (fourth bullet) of October 2011 
for the submittal of Key's closure plan. Secondly, Key's recommendation that it be allowed to 
continue to receive and remove fluids does not comply with its permit conditions because the 
evaporation pond liner has been removed. Finally, the impoundments identified in the first bullet are 
not the only impoundments approved by OCD and installed at the facility. OCD has attached two 
(2) facility maps provided by Key which depicts two (2) evaporation ponds (one unlined and one 
lined), a lined skimmer pond, a sludge pit, two (2) stabilization units, and three (3) below-grade 
tanks/sumps. Any closure plan must address closure of all waste management units. 

Key's fourth bullet requests that it be allowed to submit a closure plan for the impoundments by 
October 1, 2011. As noted above, this request conflicts with the delay requested in the first bullet. 

OCD recommends that Key revise and resubmit its closure recommendations to address OCD's 
concerns. Key should specify the existing status of all waste management units as depicted on 
Figures 1 and 2 (see attachment) and covered by its permit and whether it anticipates closing any of 
the other waste management units as a result of any changes in its business practices at its facility. 



Key Energy Services, Inc. 
Permit NM-1-009 
July 20, 2011 
Page 3 of 3 

OCD would like to apologize for any confusion that resulted from the conversation between Mr. 
Jones and Mr. Price on July 11, 2011. Mr. Jones was unaware that Key had resumed operations at 
its facility and that Key had been discussing this issue with OCD management. OCD hopes that this 
letter addresses any concerns and issues that Key may have. Please note that OCD will provide a 
written response to all submittals made by any operator. If OCD does not respond in a timely 
manner because of its workload, please remind us by email. In the future to avoid any 
misunderstandings, please submit any requests or recommendations for this facility in writing to 
OCD Acting Environmental Bureau Chief, Glenn Von Gonten. If you have any questions regarding 
this matter, please contact Mr. Von Gonten at (505) 476-3488 or G1 enn. VonGonten@state.nm.us . 

Sincerely, 

Jami Bailey 
Division Director 
Oil Conservation Division 

JB/baj 

Attachment: Key Facility Maps (Figures 1 and 2) 

cc: OCD District III Office, Aztec 
Wayne Price, Price LLC 



Figure 1 RECEIVED 

DEC 3 0.2002 
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OH Conservation Division 
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Jones, Brad A., EMNRD 

From: wayne price [wayneprice77@earthlink.net] 
Sent: Thursday, July 14, 2011 8:02 AM 
To: Jones, Brad A., EMNRD; VonGonten, Glenn, EMNRD; Sanchez, Daniel J., EMNRD; Bailey, 

Jami, EMNRD; Bemis, John, EMNRD 
Cc: lmolleur@keyenergy.com; Dan Gibson; Dennis Douglas 
Subject: Key Energy Farmington Facility 
Attachments: Key NM1-9 7-13-11 Dear Brad.pdf; ATT00001 .txt; SKMBT_C35310091008321 .pdf; 

ATT00002.txt 

Dear Brad, 

Please find enclosed a letter summarizing our telephone conversation in which you indicated 
Key Energy is in Violation of Part 36. Also enclosed is the September 10, 2010 letter 
concerning this issue which Key Energy was under the assumption that a deadline date of 
October 01, 2011 was agreed upon. Key Energy sincerely hopes after reading the letter, 
reviewing the f i l e , and discussing this with your management, you w i l l reevaluate your verbal 
decision that we are in violation. 

l 



!K ...... -^y Is Kay Energy Services 
I 6 Desta Drive Telephone: 432.620.0300 

Suite 4400 Facsimile: 432.571.7173 
EnCCjy Serv ices J Midland, Texas 79705 www.keyenergy.cdm 

September 9, 2010 

Mr. Daniel Sanchez 
UIC Director 
State of New Mexico 
1220 S. St. Francis Drive 

Santa Fe, New Mexico 87505 

VIA EMAIL AND US MAIL 

Subject: Key Farmington-NM-01 -0009 Pond and Landfarm 

Dear Mr. Sanchez: 
Key Energy Services, Inc. (Key) appreciates meeting with you and Oil Conservation Division (OCD) 
staffon August 24, 2010 in Santa Fe to discuss the operation and future activities at this facility. 

Key does not believe the current status of the landfarm cells or formerly used pit pose any significant 
threat to human health or the environment. While Key fully intends to perform future work in 
accordance with the facility permits and OCD regulations, at this time Key would prefer to delay the 
onset of such activities until the economic and business conditions in the area improve. As we 
discussed in our meeting, under current market conditions this operation is not profitable. At this 
time, closure of this operation and plugging the well or permitting this well as a Class 2 injection well 
are considerations under review. While Key recognizes the need for a Class 1 injection well in the 
area, the volume of Class 1 materials is very low and additional expenditures at this facility exacerbate 
the financial position of this operation. Key previously provided OCD with graphs depicting the 
volumes and revenue stream from the facility operation from 1998 through 2009. A copy of these 
charts is attached. 

Key would like to continue to work cooperatively with OCD to address the permit and regulatory 
requirements as well as OCD concerns. To that effect, we propose the following plan. 

Landfarm Recommendation: 

• Perform the 3 r d quarter sampling event as scheduled. 

o Perform a comprehensive sampling event in the 4 t h quarter. Key will continue 
to aggressively till and remediate the soils in the landfarm during this time. 

* Key will not add any more soils for treatment at this time. 

P:\ENVlRONMENTALANEW MEXICO\NEW MEXICO SWDS & BRINE STATIONSWEW FILE NM-13012 - SUNCO SWD - NM-
40l4VCORRESPONDENCE\LETTER TO D SANCHEZ2010-09-09.DOCX 



Mr. Daniel Sanchez 
UIC Director 
September 9,2010 
Page 2 

The 4 quarter sampling would consist of the following: 

Treatment Zone Sampling: (Cell #2 only at this time) 

Cell #2 will be quartered into quads A, B, C & D with one composite sample 
collected from each quad consisting of (4 discrete samples for each composite) and 
analyzed for TPH (Methods 418.1 & 8015 (GRO and DRO)), Chlorides, BTEX 
and WQCC metals. 

Vadose Zone Sampling: (Cell #2 only at this time) 

Cell #2 will be quartered into quads A, B, C & D, with each quad further sub
divided into 4 separate quads Al-4, Bl-4, Cl-4 and Dl-4. A random sample will 
be collected from, each major quad at approximately 4-5 feet below the original 
ground surface. Each sample will be analyzed for TPH (Methods 418.1 & 8015 
(GRO and DRO)), Chlorides, BTEX and WQCC metals. 

• After the 4 t h quarter sampling Key will meet with OCD to determine a path 
forward. 

Pond Recommendation: 

Due to the severe economic conditions in Farmington and the slowdown in business, Key 
wpuld like to propose the following: 

» Delay for one year, any closure activity of the pond, sumps, and previous 
treatment system, including the skimmer pond and concrete treatment 
containments. All systems will be maintained and fluids will be removed within 
one week of acceptance. 

o Maintain the current pond rainwater removal system and remove rain or snow 
melt within one week of acceptance where practical. Any water that cannot be 
practically removed will be removed by using the automatic leak detection 
system pump. Key will notify OCD district office if rain or snowfall exceeds the 
one week. 

o Semi-annual samples will be collected of the leak detection sump and will be 
analyzed for Chlorides and BTEX. Results will be reported to OCD. 

o Key will work with OCD over the next year so that by October 1, 2011 a 
closure plan will be prepared and ready to implement. 



Mr. Daniel Sanchez 
UIC Director 
September 9,2010 
Page 3 

Key appreciates OCD time and efforts to meet with us. Please contact me at 432-571-7536 if you 
have questions or concerns regarding this information or Key's requests. 

Mr. Brad Jones 
State of New Mexico 
1220 S. St. Francis Drive 
Santa Fe, New Mexico 87505 

Mr. Glenn VonGonten 
State of New Mexico 
1220 S. St. Francis Drive 
Santa Fe, New Mexico 87505 

Mr. Wayne Price 
Price LLC 
312 Encantado Ridge CT NE 
Rio Rancho, New Mexico 8 7124 

Mr. Loren Molleur 

Sincerely, 

Daniel K. Gibson, P.G. 
Corporate Environmental Director 

cc: 

Attachments 
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July 14,2011 

Mr. Brad Jones-Environmental Engineer 
New Mexico Oil Conservation Division 
1220 South Saint Francis Drive 
Santa Fe, NM 87505 

Subject: Key Energy NM 1-09 Facility 

Reference: July 11, 2011 Phone Conversation 

Dear Brad, 

Thank you for the extended telephone conversation concerning the Key Farmington 
Facility. The telephone call was one of many that we have had concerning this facility. 

Pursuant to our conversation, you indicated you have been buried in work and may not 
have had an opportunity to be totally aware of some recent events. This correspondence 
will attempt to bring you up to speed on the Farmington site and hopefully to refute any 
misconceptions you may have concerning Key's actions and certain site conditions. 

Key Energy has been working feverishly with State officials to keep the facility 
operating, since this is the only type of permitted facility in the area where non-exempt, 
non-hazardous oilfield waste can be disposed of. The closure of this facility will be an 
extreme burden on the already depressed area. 

Key has been requesting temporary regulatory relief from the state in the form of 
reasonable permit concessions. It is our understanding the concessions requested have 
been investigated by state attorneys and certain staff managers. As of to date, the general 
consensus appears that such actions are allowed under state law, contingent upon 
approval from the agency, and the caveat that the intent of the law and rules are 
maintained and upheld. 

During our conversation, you indicated Key Energy is in violation of Part 36, pertaining 
to the pond closures. You also implied that we are in violation for not reporting directly 
to you that we had temporarily shut down the facility, and now in violation for having 
started back up without your approval. You should be aware that the agency was notified 
concerning the shutdown and the start-up. 

Your comments were very unsettling to me, and Key's upper management, especially 
since we have taken special steps to work with EMNRD and OCD's upper management 
to ensure that the facility stay in compliance and the associated jobs were re-established 
at the site, albeit not to full capacity. 



As for the pond closure issue, on August 24, 2010, Key Energy met with EMNRD/OCD and 
Environmental Staff concerning the entire site, including the Class I Injection Well, the 
ponds, and the landfarm. At the EMNRD meeting, verbal concessions were agreed upon in 
concept to assist Key Energy in keeping this facility open in order that the industry would 
have a place to take Class I type waste. 

In the second meeting ofthe same day, Key Energy met with OCD staff, you included, 
concerning the landfarm and pond issues. At that meeting, Key supplied a handout with 
draft plans as requested. During the meeting you pointed out that OCD wanted a 
landfarm release action plan and a plan to address the pond closures. 

There was an in-depth discussion about the pond closure and associated cost, including 
an intense discussion about using common sense regarding the landfarm release and 
closure standards. OCD agreed they would consider a recommended plan of action to be 
submitted by Sept 10, 2010. 

That plan was submitted in a timely fashion and is attached herein for reference. Key Energy 
submitted another letter on October 25, 2010 changing the landfarm recommendations to 
commitments at your request. 

To date, OCD has not responded to the plan addressing the delay for pond closure, and 
Key has operated under the assumption that the plan has been accepted and a deadline 
date of October 1, 2011 is still in effect to submit a pond closure plan. 

I f the agency has determined that Key Energy is in violation, we want to address 
this issue immediately. Key is committed to conducting safe operations in compliance 
with applicable regulatory requirements. 

Unfortunately, as maybe in this case, there appears to be some misunderstanding or 
different interpretations ofthe agreements reached between EMNRD/OCD's upper 
management, OCD staff members and Key in general. 

As mentioned above, Key has reopened the facility to accommodate the industry's waste 
disposal needs and continues to generate revenue for the state. Key is currently operating 
the facility at a loss, but with the reduced permit conditions forthcoming, we hope the 
operation will become profitable. 

It's Key's understanding that Glenn vonGonten (acting Environmental Bureau Chief) and 
Director Bailey have been in discussions concerning the proper approach on how we 
accomplish these changes. Key Energy is hereby requesting that you discuss this issue 
with your supervisor so the agency's position will include your responsible part of the 
permit and thus will be all encompassing and consistent with all of our goals. 



If so, directed by you in writing, Key Energy will conform in order to avoid any potential 
Notice(s) of Violation (NOV). An NOV, whether written or verbal, could destroy some 
very important upcoming activities in New Mexico, which would negate the considerable 
efforts and costs Key has invested in New Mexico. Cancellation of these projects would 
cost Key Energy millions in lost revenue, and would cost the state both jobs and tax 

I hope this helps you understand Key's position in regard to the current situation. Key 
Energy is hereby requesting written guidance in this matter so we may proceed and 
expedite the permit changes discussed above. 

Wayne Price-Agent for Key Energy 

cc: John Bemis- EMNRD Cabinet Secretary 
Jami Bailey-Director OCD 
Daniel Sanchez- OCD UIC Director 
Glenn vonGonten-Acting Environmental Bureau Chief 

revenue. 

Sincerely, 



esources 

John H. Bemis 
Cabinet Secretary-Designate 

Governor 

Brett F. Woods, Ph.D. 
Deputy Cabinet Secretary 

Susana Martinez 

Jami Bailey 
Division Director 
Oil Conservation Division 

June 30,2011 

Dan Gibson 
Key Energy Services, Inc. 
6 Desta Drive 
Midland, Texas 79705 

RE: Compliance with the Transitional Provisions of the Surface Waste Management Facilities 
rule (Rule 36) and Treatment and Vadose Monitoring Requirements at Existing Landfarms 
Key Energy Services, Inc. 
Permit NM-1-009 
Location: Unit E of Section 2, Township 29 North, Range 12 West, NMPM 
San Juan County, New Mexico 

Dear Owner/Operator: 

The Oil Conservation Division (OCD) has received several landfarm monitoring reports which 
indicate Owner/Operators are not conducting the required sampling and assessment of the 
monitoring data required by existing permit conditions and the applicable requirements of the 
Surface Waste Management Facilities rule 19.15.36 NMAC (Rule 36). OCD wishes to remind 
such Owner/Operators that the requirements of Rule 36 have been in effect since February 14, 
2007 and compliance is required. This letter is provided to help Owner/Operators understand the 
most common deficiencies regarding compliance in general operations, sampling of landfarms at 
existing surface waste management facilities, and the reporting of such results. 

I. Transitional Provisions, Existing Surface Waste Management Facilities: 
The transitional provision of Rule 36.20. A states that existing surface waste management facilities 
shall comply with the operational, waste acceptance, and closure requirements provided in the 
new rule, unless specifically addressed in the current permit, order, waiver, exception, or 
agreement granted in writing from OCD. Where the language in the existing permit is silent (i.e., 
where a specified requirement of Rule 36 is not addressed within the existing permit or in writing 
from OCD), the operational, waste acceptance, and closure provisions of Rule 36 apply and 

Oil Conservation'Division 
1220 South St. Francis Drive • Santa Fe, New Mexico 87505 

Phone (505) 476-3440 • Fax (505) 476-3462 • www.emnrd.state.nm.us/OCD 



Key Energy Services, Inc. 
Permit NM-1-009 
June 30, 2011 
Page 2 of 7 

supplement the conditions of the existing permit. Examples of how this transitional provision 
would be applied to Owner/Operators of existing landfarms are as follows: 

A. Treatment Zone Monitoring (contaminated soils being remediated): 
Most Owner/Operators of existing landfarms have common language or conditions specified 
within their permits. For this example, two of the following common permit conditions 
demonstrate how an Owner/Operator would request the necessary modification of their existing 
permit. 

In an existing landfarm permit: 

1. Soils will be spread on the surface in six-inch lifts or less. 

2. Successive lifts of contaminated soils may not be spread until a laboratory measurement of: 
a. total petroleum hydrocarbons (TPH) in the previous lift is less than 100 parts per 

million (ppm); 
b. the sum of all aromatic hydrocarbons (BTEX) is less than 50 ppm; and 
c. benzene is less than 10 ppm. 
d. Comprehensive records of the laboratory analyses and the sampling locations must be 

maintained at the facility. Authorization from the OCD must be obtained prior to 
application of successive lifts and/or removal of the remediated soils. 

In addition to the above permit conditions, an Owner/Operator also has to implement the following 
additional requirements of Rule 36: 

Chloride testing and limits (See 19.15.36.15.D NMAC) 
I f ground water is between 50' and 100' 
below the bottom of the oil field waste: 

If ground water is more than 100' below the 
bottom ofthe oil field waste: 

Chloride concentration cannot exceed 500 
mg/kg 

Chloride concentration cannot exceed 1000 
mg/kg 

• The following test methods would have to be utilized: TPH concentration of each lift 
determined by EPA SW-846 method 8015M or EPA method 418.1 or other EPA method 
approved by the division, and chloride concentration, determined by EPA method 300.1. 
(See 19.15.36.15.D NMAC) 

• The sampling protocol and frequency: "The operator shall collect and analyze at least one 
composite soil sample, consisting of four discrete samples, from the treatment zone at least 
semi-annually using the methods specified below for TPH and chlorides.'" (See 
19.15.36.15.DNMAC) 

• The maximum thickness of remediated soils for closure." "The maximum thickness of treated 
soils in a landfarm cell shall not exceed two feet or approximately 3000 cubic yards per acre. 
When that thickness is reached, the operator shall not place additional oil field waste in the 
landfarm cell until it has demonstrated by monitoring the treatment zone at least semi-
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annually that the contaminated soil has been treated to the standards specified in Subsection 
F of 19.15.36.15 NMAC or the contaminated soils have been removed to a division-approved 
surface waste management facility." (See 19.15.36.15.D NMAC) 

Therefore, in order to remain in compliance with existing permit conditions and Rule 36 the 
Owner/Operator shall ensure that: 

1. Soils will be spread on the surface in six-inch lifts or less, and the addition of any 
remediated soils is not allowed until: 

a. TPH concentration of each lift, as determined by EPA SW-846 method 8015M or 
EPA method 418.1 or other EPA method approved by the division, does not exceed 
100 mg/kg (ppm), 

b. the sum of all aromatic hydrocarbons (BTEX) is less than 50 ppm, 
c. benzene is less than 10 ppm, and 
d. the chloride concentration, as determined by EPA method 300.1, does not exceed 500 

mg/kg or 10Q0 mg/kg. (See depth to ground water restrictions above.) 
2. The Owner/Operator shall collect and analyze at least one composite soil sample, 

consisting of four discrete samples, from the treatment zone at least semi-annually using 
the methods specified above for TPH and chlorides. 

3. The maximum thickness of treated soils in a landfarm cell shall not exceed two feet or 
approximately 3000 cubic yards per acre. When that thickness is reached, the 
Owner/Operator shall not place additional oil field waste in the landfarm cell until it has 
demonstrated by monitoring the treatment zone at least semi-annually that the 
contaminated soil has been treated to the standards specified in Rule 36.15.F or the 
contaminated soils have been removed to a division-approved surface waste management 
facility. Owner/Operators must obtain authorization from the OCD prior to application of 
successive lifts and/or removal of the remediated soils. 

The requirements of Rule 36 that would require an Owner/Operator to submit a modification 
request regarding treatment zone monitoring to an existing landfarm are as follows: 

• "The operator shall spread contaminated soils on the surface in eight-inch or less lifts or 
approximately 1000 cubic yards per acre per eight-inch lift. " (See 19.15.36.15.D NMAC) 

• " TPH concentration of each lift, as determined by EPA SW-846 method 8015M or EPA 
method 418.1 or other EPA method approved by the division, does not exceed 2500 mg/kg." 
(See 19.15.36.15.DNMAC) 

B. Vadose Zone Monitoring (native soils beneath the contaminated soils being 
remediated): 

In regards to vadose zone monitoring (commonly referred to by the misnomer of "Treatment Zone 
Monitoring" within existing landfarm permits), most Owner/Operators of existing surface waste 
management facilities that operate landfarms have common language or conditions specified 
within their permits. For this example two of the most common permit conditions regarding the 
vadose zone will be used to demonstrate how an Owner/Operator would comply with the 



Key Energy Services, Inc. 
Permit NM-1-009 
June 30, 2011 
Page 4 of 7 

transitional provision of Rule 36.20. A, and what requirements of the rule would require an 
Owner/Operator to submit a request to modify an existing permit. 

Two of the most, common conditions in an existing landfarm permit are as follows: 

1. A treatment zone not to exceed three (3) feet beneath the landfarm native ground surface 
must be monitored. A minimum of one random soil sample must be taken from each 
individual cell, with no cell being larger than five (5) acres, six (6) months after the first 
contaminated soils are received in the cell and then quarterly thereafter. The sample must 
be taken at two (2) to three (3) l'eet below the native ground surface. 

2. The soil samples must be analyzed using EPA-approved methods for total petroleum 
hydrocarbons (TPH) and volatile aromatic organics (BTEX) quarterly and for major 
cations/anions and Water Quality Control Commission (WQCC) metals annually. 

Based upon the transitional provision of Rule 36.20. A, an Owner/Operator-would have to 
implement and integrate the following additional requirements while complying with the 
conditions specified above. 

• The testing for chlorides and the comparison of the results to background: "The operator 
shall collect and analyze a minimum... using the methods specified below for TPH, BTEX 
and chlorides and shall compare each result to the higher ofthe PQL or the background soil 
concentrations to determine whether a release has occurred. " (See 19.15.36.15.15(2) 
NMAC). 

i. Note: The "methods specified below for TPH, BTEX and chlorides" are those 
identified in Subsection F of 19.15.36.15 NMAC: "Total BTEX, as determined by 
EPA SW-846 method 802IB or 8260B..." (See 19.15.36.15.F(2) NMAC); "TPH, as 
determined by EPA method 418.1 or other EPA method approved by the division..." 
(See 19.15.36.15.F(3) NMAC); and "Chlorides, as determined by EPA method 
300.1..." (See 19.15.36.15.F(3 j NMAC). 

• The five year monitoring program: "The operator shall collect and analyze a minimum of 
four randomly selected, independent samples from the vadose zone, using the methods 
specified below for the constituents listed in Subsections A and B of20.6.2.3103 NMAC at 
least eveiy five years and shall compare each result to the higher ofthe POL or the 
background soil concentrations to determine whether a release has occurred." (See 
19.15.36.15.E(3) NMAC). 

ii. Note: The "methods specified below for the constituents listed in Subsections A and 
B of20.6.2.3103 NMAC are those identified in Subsection F of 19.15.36.15 NMAC: 
"The concentration of constituents listed in Subsections A and B of 20.6.2.3103 
NMAC shall be determined by EPA SW-846 methods 6010B or 6020 or other 
methods approved by the division." (See 19.15.36.15.F(5) NMAC) 



Key Energy Services, Inc. 
Permit NM-1-009 
June 30, 2011 
Page 5 of 7 

• The release response: " I f vadose zone sampling results show that the concentrations of TPH, 
BTEX or chlorides exceed the higher ofthe PQL or the background soil concentrations, then 
the operator shall notify the division's environmental bureau ofthe exceedance, and shall 
immediately collect and analyte a minimum of four randomly selected, independent samples 
fo r TPH, BTEX, chlorides and the constituents listed in Subsections A and B of 20.6.2.3103 
NMAC. The operator shall submit the results ofthe re-sampling event and a response action 
plan fo r the division's approval within 45 days ofthe initial notification. The response 
action plan shall address changes in the landfarm's operation to prevent further 
contamination and, i f necessary, a plan for remediating existing contamination. " (See 
19.15.36.15.E(5) NMAC 

The requirements of Rule 36 that would require an Owner/Operator to submit a modification 
request regarding vadose zone monitoring to an existing landfarm are as follows: 

• "The operator shall take the vadose zone samples from soils between three and four feet 
below the cell's original ground surface. " (See 19.15.36.15.E( 1) NMAC) 

• "The operator shall collect and analyze a minimum of four randomly selected, independent 
samples from the vadose zone at least semi-annually... " (See 19.15.36.15.E(2) NMAC) 

C. Transitional Provisions, New Landfarm Cells Constructed at an Existing Surface Waste 
Management Facility: 

The transitional provision, Rule 36.20.B, states "Major modification of an existing surface waste 
management facility and new landfarm cells constructed at an existing surface waste management 
facility shall comply with the requirements provided in 19.15.36 NMAC." In this case, an 
Owner/Operator is required to consider the siting criteria and operational requirements regarding 
landfarms specified in Rule 36.13; the specific requirements applicable to landfarms specified in 
Rule 36.15; and the closure and post closure requirements regarding landfarms of Rule 36.18. The 
existing permit conditions would not be applicable to new landfarm cells at the existing facility; 
but would continue to apply to landfarm cells that were constructed prior to the February 14, 2007 
effective date of Rule 36. 

II. Compliance with Additional Operational Requirements: 
Other regulatory requirements that Owner/Operators of existing surface waste management 
facilities that operate landfarms should be aware of and consider when operating its facility are as 
follows: 

A. Reuse of remediated soils: 
Most existing surface waste management facility permits regarding landfarming do not specify the 
constituents and concentrations that must be achieved for reuse of treated or remediated soils. 
Rule 36 has a provision that specifically addresses the conditions of approval for reuse of treated 
soils. Rule 36.15.G( 1), disposition of treated soils, states "If the operator achieves the closure 
performance standards specified in Subsection F of 19.15.36 NMAC, then the operator may either 
leave the treated soils in place, or, with prior division approval, dispose or reuse ofthe treated 
soils in an alternative manner. " 
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In accordance with the treatment zone closure performance standards of Rule 36.15.F, "the 
operator shall continue treatment until the contaminated soil has been remediated to the higher of 
the background concentrations or the following closure performance standards. The operator 
shall demonstrate compliance with the closure performance standards by collecting and analyzing 
a minimum of one composite soil sample, consisting of four discrete samples. 

(J) Benzene, as determined by EPA SW-846 method 802IB or 8260B, shall not exceed 0.2 
mg/kg. 

(2) Total BTEX, as determined by EPA SW-846 method 802IB or 8260B, shall not exceed 
50 mg/kg. 

(3) The gasoline range organics (GRO) and diesel range organics (DRO) combined 
fractions, as determined by EPA SW-846 method 8015M, shall not exceed 500 mg/kg. TPH, as 
determined by EPA method 418.1 or other EPA method approved by the division, shall not exceed 
2500 mg/kg. 

(4) Chlorides, as determined by EPA method 300.1, shall not exceed 500 mg/kg if the 
landfarm is located where ground water is less than 100 feet but at least. 50 feet below the lowest 
elevation at which the operator will place oil field waste or 1000 mg/kg if the landfarm is located 
where ground water is 100 feet or more below the lowest elevation at which the operator will 
place oil field waste. 

(5) The concentration of constituents listed in Subsections A and B of20.6.2.3103 NMAC 
shall be determined by EPA SW-846 methods 601 OB or 6020 or other methods approved by the 
division. If the concentration of those constituents exceed the PQL or background concentration, 
the operator shall either perform a site specific risk assessment using EPA approved methods and 
shall propose closure standards based upon individual site conditions that protect fresh water, 
public health; safety and the environment, which shall be subject to division approval or remove 
pursuant to Paragraph (2) of Subsection G of 19.15.36.15 NMAC. " 

B. Waste Acceptance: 
Based upon conversations with several landfarm Owner/Operators, it has come to OCD's attention 
that the proper waste acceptance protocol is not being implemented at all applicable facilities. In 
accordance with Rule 36.15.A, "Only soils and drill cuttings predominantly contaminated by 
petroleum hydrocarbons shall be placed in a landfarm. The division may approve placement, of 
tank bottoms in a land/arm i f the operator demonstrates that the tank bottoms do not contain 
economically recoverable petroleum hydrocarbons. Soils and drill cuttings placed in a landfarm 
shall be sufficiently free of liquid content to pass the paint filter test, and shall not have a chloride 
concentration exceeding 500 mg/kg i f the landfarm is located where ground water is less than 100 
feet but at least 50 feet below the lowest elevation at. which the operator will place oil field waste 
or exceeding 1000 mg/kg i f the landfarm is located where ground water is 100 feet or more below 
the lowest elevation at which the operator will place oil field waste. The person tendering oil field 
waste fo r treatment at a landfarm shall certify, on form C-138, that representative samples of the 
oilfield waste have been subjected to the paint, filter test and tested fo r chloride content, and that 
the samples have been found to conform to these requirements. The landfarm's operator shall not, 
accept oil field waste for landfarm treatment unless accompanied bv this certification. " 
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All landfarm Owner/Operators should be implementing the above referenced requirements in order 
to ensure compliance to the transitional and waste acceptance provisions of Rule 36. Please note 
that pursuant to Rule 36.7.A(3), a landfarm "means a discrete area of land designated and used for 
the remediation of petroleum hydrocarbon-contaminated soils and drill cuttings. " Landfarm 
Owner/Operators should ensure that the waste material accepted for remediation at their facilities 
contains petroleum hydrocarbons. Acceptance of any other waste material could be considered 
disposal. 

Please note that if you are currently implementing the protocols identified above, OCD appreciates 
your efforts to continually remain in compliance with the regulations. As for Owner/Operators 
that are not currently in compliance, the goal of OCD is to get you back on track and in 
compliance. OCD anticipates observing the changes identified above in the submittal of the results 
of the next sampling event. If there are any questions regarding this matter, please do not hesitate 
to contact Mr. Brad A. Jones of my staff at (505) 476-3487 or brad.a.jones@state.nm.us. 

Sincerely, 

Jami Bailey 
Division Director 
Oil Conservation Division 

JB/baj 

cc: OCD District III Office, Aztec 
Wayne Price, Price LLC, Rio Rancho, NM 87214 



VonGonten, Glenn, EMNRD 

From: 
Sent: 
To: 

Cc: 
Subject: 

VonGonten, Glenn, EMNRD 
Tuesday, December 20, 2011 5:00 PM 
'Gibson, Dan'; Sanchez, Daniel J., EMNRD; Gerholt, Gabrielle, EMNRD; Jones, Brad A., 
EMNRD 
wayne price; Molleur, Loren 
RE: Sunco Facility, Farmington, NM 

Dan, 

OCD's comments are in blue. 

Glenn 

From: Gibson, Dan rmailto:dqibson(g)keyenergy.corn] 
Sent: Monday, December 12, 2011 4:12 PM 
To: VonGonten, Glenn, EMNRD 
Cc: wayne price; Molleur, Loren 
Subject: Sunco Facility, Farmington, NM 

Glenn - Based on our call last week, below is a list of action items that are required to transfer the existing 
injection and discharge permits from Key to the new operator. If my understanding is incorrect, please advise 
me as soon as possible so we can complete these activities. 

1) Key (current operator) and Aqua Moss, LLC (new owner) will submit a letter to OCD formally notifying 
OCD of the sale of the facility. The letter will state that Aqua Moss, LLC will operated the facility in 
compliance with the current discharge permit for the facility. 

2) If Aqua Moss, LLC doesnot have an OGRID number, they will contact Dorothy Phillips at OCD to begin 
this process 

3) Boding must be in place and approved by OCD prior to the transfer of the permits. The current bond 
amounts are $95,000 for the UIC well and $176,200 for the Commercial Surface Waste Management 
Facility. 

The new operator must use the Surface Waste Management Facility bond language specified on the form. 

4) A Change of Operator Form (Form C-145) must be prepared and signed by both Key and Aqua Moss, 

5) A Transfer of Permit form must be submitted for the Surface Waste Management Facility. 

The new operator must provide the information required by 19.15.36.12E NMAC. 

As discussed on the conference call Key will also perform the following activities: 

1) Key will prepare the 2011 annual report for the facility since the transfer will not be complete prior to 
December 31. 

2) Key will inform Aqua Moss, LLC that the current discharge permit expires in June 2012 and the permit 
application is due to OCD 120 days before the permit expires. 

3) If Aqua Moss. LLC intends to haul water, they need an approved Form C-133 prior to transporting 
fluids. 

LLC. 
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4) Key will inform Aqua Moss, LLC that the landfarm cells were permitted for deposal of wastes 
associated with the surface waste facility. Since this operation has been shut down, the landfarm cells 
should not be used unless approved by OCD. Furthermore, the lined pit cannot be utilized unless it is 
repaired and OCD is notified in advance. 

The outstanding issue we need to resolve is the recent closure plan Key submitted for the landfarm. Key 

submitted a closure request for the landfarm, however, the new owner may wish to utilize these assets. Key 

would like to allow the new owner to discuss the landfarm with OCD to plan future activities. If the landfarm 

closure is postponed, I believe Key is required to perform the 4 t h quarter UIC and landfarm sampling events. 

Would it be possible to waive these events? 

Key's permit requires Key to provide OCD with notice of closure and to submit a closure plan for approval for its 
landfarm permitted as NMI-9. The document dated November 30, 2011, is not a closure plan, but a report that includes 
data from work that Key conducted""at risk." OCD will neither review nor approve the report as a work plan. Key must 
submit the required notice and a closure plan in accordance with its permit. OCD will review the closure plan and either 
approve, approve with conditions, or disapprove the work plan. Please note that in accordance with the closure 
requirements of Key's 711 Permit (Closure section 2.f), key must close its landfarm to the "... requirements in effect at 
the time of closure...." That means that Key must close its landfarm to the Part 36 closure standards for landfarms (see 
19.15.36.18 NMAC). 

If the new owner wishes to operate the landfarm, then OCD will certainly meet with them to discuss that possibility. 

If closure or property transfer is postponed, OCD will consider Key's request to "waive" sampling on the best 
information that we have at that time. 

Note: Forms can be located on the OCD website: http://www.emnrd.state.nm.us/ocd/Forms.htm 

Thanks. 

Daniel K. Gibson, P.G, | Key Energy Services, Inc. | Corporate Environmental Director 

6 Desta Drive, Suite 4300, Midland, TX 79705| o: 432.571.7536 | c: 432.638-6134 | e: dgibson@keyenergy.com 
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VonGonten, G lenn , EMNRD 

Sent: 
To: 
Cc: 

Subject: 

From: VonGonten, Glenn, EMNRD 
Friday, December 23, 2011 10:26 AM 
'wayne price' 
Gibson, Dan; Sanchez, Daniel J., EMNRD; Gerholt, Gabrielle, EMNRD; Jones, Brad A., 
EMNRD; Molleur, Loren 
RE: Sunco Facility, Farmington, NM 

Wayne, 

Key should continue to operate in accordance with its permits until the transaction is complete. OCD will scan the 
document into the file when Lawrence returns. 

From: wayne price [mailto:wayneprice77@earthlink.net] 
Sent: Wednesday, December 21, 2011 12:22 PM 
To: VonGonten, Glenn, EMNRD 
Cc: Gibson, Dan; Sanchez, Daniel J., EMNRD; Gerholt, Gabrielle, EMNRD; Jones, Brad A., EMNRD; Molleur, Loren 
Subject: Re: Sunco Facility, Farmington, NM 

Thanks for the quick response. Key Energy would like to obtain your permission to go ahead and perform the 
4th quarter sampling for the UIC-5 well and the required landfarm sampling in early January of 2012 since we 
have to go up and obtain a copy of the records for the annual report. If Brad has any suggestions for this final 
sampling by Key we would appreciate his input. 

We also have another request, we respectfully ask the OCD to consider scanning the landfarm closure document 
into Key's electronic file, as it includes the results of the required sampling for the past year. Key Energy 
expended several thousands of dollars to compile some very valuable information concerning the landfarm, that 
would be most valuable for the agency and the new owner in the future. When we delivered it, it was stamped 
in so it would meet any minimum requirement to be considered a public record document and to meet the 
deadline. 

Sincerely, 

Happy Holidays! 

On Dec 20, 2011, at 5:00 PM, VonGonten, Glenn, EMNRD wrote: 

Dan, 

OCD's comments are in blue. 

Glenn 

Glenn 

Dear Glenn. 

l 



From: Gibson, Dan [mailto:dqibson(5)keyenerqy.com1 
Sent: Monday, December 12, 2011 4:12 PM 
To: VonGonten, Glenn, EMNRD 
Cc: wayne price; Molleur, Loren 
Subject: Sunco Facility, Farmington, NM 

Glenn - Based on our call last week, below is a list of action items that are required to transfer the existing 

injection and discharge permits from Key to the new operator. If my understanding is incorrect, please advise 

me as soon as possible so we can complete these activities. 

1) Key (current operator) and Aqua Moss, LLC (new owner) will submit a letter to OCD formally notifying 

OCD o f the sale o f the facility. The letter will state that Aqua Moss, LLC will operated the facility in 

compliance with the current discharge permit for the facility. 

2) If Aqua Moss, LLC does not have an OGRID number, they will contact Dorothy Phillips at OCD to begin 

this process 

3) Boding must be in place and approved by OCD prior to the transfer of the permits. The current bond 

amounts are $95,000 for the UIC well and $176,200 for the Commercial Surface Waste Management 

Facility. 

The new operator must use the Surface Waste Management Facility bond language specified on the form. 

4) A Change of Operator Form (Form C-145) must be prepared and signed by both Key and Aqua Moss, 

LLC. 

5) A Transfer of Permit form must be submitted for the Surface Waste Management Facility. 

The new operator must provide the information required by 19.15.36.12E NMAC. 

As discussed on the conference call Key will also perform the following activities: 

1) Key will prepare the 2011 annual report for the facility since the transfer will not be complete prior to 

December 31. 

2) Key will inform Aqua Moss, LLC that the current discharge permit expires in June 2012 and the permit 

application is due to OCD 120 days before the permit expires. 

3) If Aqua Moss. LLC intends to haul water, they need an approved Form C-133 prior to transporting 
fluids. 

4) Key will inform Aqua Moss, LLC that the landfarm cells were permitted for deposal of wastes 
associated with the surface waste facility. Since this operation has been shut down, the landfarm cells 
should not be used unless approved by OCD. Furthermore, the lined pit cannot be utilized unless it is 
repaired and OCD is notified in advance. 

The outstanding issue we need to resolve is the recent closure rjlan Key submitted for the landfarm. Key 

submitted a closure request for the landfarm, however, the new owner may wish to utilize these assets. Key 

would like to allow the new owner to discuss the landfarm with OCD to plan future activities. If the landfarm 

closure is postponed, I believe Key is required to perform the 4 t h quarter UIC and landfarm sampling events. 

Would it be possible to waive these events? 

Key's permit requires Key to provide OCD with notice of closure and to submit a closure plan for approval for its 
landfarm permitted as NMI-9. The document dated November 30, 2011, is not a closure plan, but a report that includes 
data from work that Key conducted "at risk." OCD will neither review nor approve the report as a work plan. Key must 
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submit the required notice and a closure plan in accordance with its permit. OCD will review the closure plan and either 
approve, approve with conditions, or disapprove the work plan. Please note that in accordance with the closure 
requirements of Key's 711 Permit (Closure section 2.f), key must close its landfarm to the "... requirements in effect at 
the time of closure...." That means that Key must close its landfarm to the Part 36 closure standards for landfarms (see 
19.15.36.18 NMAC). 

If the new owner wishes to operate the landfarm, then OCD will certainly meet with them to discuss that possibility. 

If closure or property transfer is postponed, OCD will consider Key's request to "waive" sampling on the best 
information that we have at that time. 

Note: Forms can be located on the OCD website: http://www.emnrd.state.nm.us/ocd/Forms.htm 

Thanks. 

Daniel K. Gibson, P.G. | Key Energy Services, Inc. | Corporate Environmental Director 

6 Desta Drive, Suite 4300, Midland, TX 79705| o: 432.571,7536 | c: 432.638-6134 | e: dgibson@keyenergy.com 
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Energy Services 

November 30,2011 

Mr. Daniel Sanchez-Enforcement & 
Mr. Glenn vonGonten-Acting 

Key Energy Services 

1301 McKinney 

Suite 1800 

Houston, Texas 77010 

Telephone: 713.651.4300 

Facsimile: 7-13.652.4005 

2m NOV 28 P f: 43 

Compliance Manager 
Bureau Chief 

New Mexico Oil Conservation Division 
1220 S. Saint Francis Drive 
Santa Fe, NM 87505 

Subject: NMI-9 Landfarm Clbsure Request 

Dear Mr. Sanchez and Mr. vonGonten: 

Please find enclosed a closun; request for the NMI-9 landfarm located east of Farmington, NM on Crouch Mesa in Unit Letter E, 
Section 2, Ts29N, R12W in San Juan County, NM. 

The report contains six quarters of comprehensive sampling results taken from the landfarm and describes in detail the 
remediation and response actions taken to date. Provided are evaluations ofthe landfarm cells including recommendations and 
a final closure request 

Please note, this request is to 
Injection Well under OCD permit 

close only the landfarm part of the NMI-9 facility, which also operates in conjunction with a Class I 
UIC-5. 

Key Energy feels it went well beyond the permit requirements in order to demonstrate the facility has no potential threat to 
public health or the environment We would like for you to be cognizant of the feet on how small of area that is being 
considered for closure, the I 
excess of 200 feet deep. 

\ct the site is located in an industrial setting, and groundwater under Crouch Mesa is noted to be in 

In addition, Key Energy feels this landfarm was "Grandfathered" under if s existing permit issued under the old 711 rule, and 
feels that the agency may have improperly imposed the new Part 36 rules on the existing facility. In a sprit of cooperation. Key 
has attempted to utilize both rules for closure to satisfy any concern OCD may have. 

Key Energy specifically 
concerning a modification or 

request that pursuant to 19.15.36.18A4 which reads "The operator shall be entitled to d hearing 
additional requirement the division seeks to impose if it files an application for a hearing within 10 

days after receipt of written notice ofthe proposed modifications or additional requirements.' 

We request this requirement be flexible until Key Energy and OCD has an open dialog opportunity for closure. If OCD 
determines this requirement does apply, then we respectfully request it be put in writing so Key Energy has the opportunity to 
request a hearing on this subject matter. 

If you have any concerns or questions concerning this closure request please contact Mr. Dan Gibson-Corporate Environmental 
Director at 432-620-0300 or E-mail dgibson(5>keyenergy.com. Key Energy looks forward in discussing this request 

Sincerely, 

Loren Molleur-
Sr.VP.-PBFMD-USA 



Key Energy NMI-9 Landfarm Closure Request 
November 30, 2011 

I. Introduction and Brief History 

Key Energy Services LLC owns and operates a Class I (Non-Hazardous) injection well in conjunction with a 
Surface Waste Management System permitted by the New Mexico Oil Conservation Division, permits UIC-
5 and NMI-9 respectfully. The facility is a commercial waste disposal facility that accepts oilfield exempt 
and non-exempt waste from the oil and gas industry in the Farmington, NM area. 

The facility is located on top of Crouch Mesa east of Farmington, NM, off county road 3500 and in Unit 
Letter E, Section 2, Ts29N, R12W, San Juan County, New Mexico. 

As part of the NMI-9 facility, permitted under Rule 711, is an onsite landfarm used to remediate oily tank 
bottom soils that are generated from the on-site storage and treating tanks and impoundments. The 
landfarm consists of two cells, Cell #1, a small one-acre area, and cell #2, an approximate four-acre area. 
Included in Appendix I is the site plot plan that shows the landfarm in retrospect to the other facility 
equipment, and a recent aerial photo. 

The landfarm was used effectively for many years during the past operations, but due to the recent major 
recession, the advent of limiting certain salt-laden material, and the New Part 36 rule that pertains to 
Surface Waste Management Facilities, it become evident that operating such a small landfarm is counter 
productive due to the overly burdensome regulations, and is simply not cost effective at this point and 
time for this facility. 

Therefore, Key Energy has decided to close this part of the facility. Cell #2 has always been the official 
part of the landfarm used, while cell #1 had been used sparingly. Both Cells #1 and Cell #2 combined, is 
the permitted on-site landfarm. 

In the spring of 2010, Key Energy hired Wayne Price-Price LLC to assist in the Farmington Facility. As a 
direct result, Key began to investigate the current and past usage of the landfarm. During the 2010-
second quarter sampling event, un-remediated soils were discovered, thus a decision was made to stop 
placing any new materials into the landfarm. 

A comprehensive sampling strategy and remediation action plan was invoked to enhance the 
environmental status of the landfarm. The following sections of this document are the results of the past 
sampling events; remediation, response actions and releases; 418.1 vs. 8015D (ORO) test; findings and 
conclusions, evaluations with recommendations, and final closure request. 

II. Sampling Events and Results 

In order to meet the requirements of the older 711 rules permit requirements, and the new sampling and 
reporting requirements of the relative new Part 36 rule, a table was constructed to assist in defining the 
sampling periods, analysis requirements, and sampling methodology. This table is shown in Appendix II. 
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A compendium of the sampling events, including analytical summaries and reports, laboratory QA/QC 
information, chain-of-custodies, field notes, and selected photos are included in Appendix VIII for 
reference. 

2010 Second Quarter 
Dirt Pile Sampling 
2010 Third Quarter 
2010 Fourth Quarter 
2011 First Quarter 
2011 Second Quarter 
2011 Third Quarter 
2011 Background Sampling 
2011 Cell #1 Sampling 

dated 07/14/2010 
dated 07/14/2010 
dated 10/07/2010 
dated 02/24/2011 
dated 04/21/2011 
dated 06/30/2011 8015D ORO results included, 
dated 09/23/2011 8015D ORO/TX1005 ERO results included, 
dated 09/23/2011 8015D ORO/TX1005 ERO results included, 
dated 09/23/2011 8015D ORO/TX1005 ERO results included. 

The analytical data has been compiled into two spreadsheets labeled "Sample Results Matrix Table for 
Key Energy NMI-9 Landfarm Cell #1, and one for Cell #2. These spreadsheets can be found in Appendix 
UL 

Each spreadsheet displays the following in separate columns; Sample ID, rule requirement, reporting 
requirements, quarter the sample was taken, actual date of the sampling event, sampie matrix, and a 
comprehensive list of chemical constituents of concern. Rows contain the Sample i.D. and the recorded 
results. „ 

To increase variability, i.e. locate hot stops, and improve the representation of the area, cell #2 was 
divided into two major areas, south and north. Each of these areas were further subdivided into 4 grids, 
labeled A & B for the north-half, C & D for the south-half, and further subdivided into 4 additional grids for 
a total of 16 grids. Included in Appendix IV is a landfarm plot-plan showing the respectful grids. 

Treatment Zone (TZ) samples was generally collected from the surface to six inches deep, taken from four 
discrete areas, and composited into one sample. For the most part, the collection methodology was non-
random. In some quarters, double the amount of sampling was performed by collecting samples from 
grids A-B and C-D. These are displayed on the Sample Results Matrix Table as i.e., Cell 2S-C-TZ. 

Vadose Zone (VZ) samples were generally collected from a depth of 3-5 feet deep and locations were 
determined by using a random "out of the hat" drawing for sample locations. During the first five 
quarters of sampling, every grid was sampled, except grid 2S-VZ-7. This grid was preferentially selected to 
be sampled in the 2011 3 rd quarter. In addition, grids 2N-VZ-5, 6 & 8 were reinvestigated since high TPH, 
Chlorides and BTEX were found in previous sample events. 

According to on-site personnel, the small area labeled Cell #1 was never officially used during their 
tenure. Historic records did reveal this unit might have been used, but sparingly compared to the main 
part of the landfarm, i.e. Cell #2. 

Cell #1 was sampled in the 20113rd quarter for confirmation. The methodology used was, a discrete five-
point surface composite was taken in the area, and one vadoze zone sample was taken approximately 4-5 
feet deep in the center of the area. The results are shown in the Sample Results Matrix Table for Cell #1 in 
Appendix III. 

The 2011 3rd quarter sampling event included collecting site background samples. These samples were 
collected in three undisturbed areas around the landfarm site and approximate location for each 
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background sample with selected photos is shown in Appendix IV. The background sample results are also 
tabulated in the Cell # 1 & 2 "Sample Results Matrix Table" spreadsheets. 

All samples were collected and analyzed using standard recommended EPA procedures, protocols and 
methods. Field notes generally included GPS locations, photos, etc. Tailgate safety meetings were held 
before each sampling event and NM 1-800-DiG was notified when collecting samples outside of the 
landfarm. 

III. Remediation, Response Actions and Releases 

During the 2010 2 n d quarter sampling event for Cell #2, a dirt pile that had been generated from the far NE 
corner of the landfarm, which would be the area labeled as Cell #2 2N-B-4. The soil was removed 
apparently because it tested high in TPH (Total Petroleum Hydrocarbons and Chlorides). It was piled up in 
the far SW comer of the landfarm in grid 2S-C-8 for evaluation. 

A composite sample was collected from the dirt pile and analyzed. The Chlorides were approximately 400 
ppm, the BTEX and GRO/DRO was basically nil, but the 418.1 hydrocarbon test indicated a valve of about 
27,800 ppm. The dirt pile did have a slight hydrocarbon odor. This dirt pile was eventually spread out 
over an area that had not been fully utilized in cell #2. The results ofthe dirt pile sampling are included in 
the 2010 Second Quarter Results found in Appendix VIII. 

Inspection of the landfarm revealed that some areas still had un-remediated hydrocarbon stained soils. 
These soils were brought to the surface and spread out over the landfarm area to enhance the 
remediation. This practice continued for the last six quarters. Also, aggressive tilling was put in place to 
enhance the remediation ofthe soils. 

As part of an on-going response action plan, anytime treatment or vadoze zone soils were found that 
showed any visual signs of oily or stained soil, they were removed and placed in the top of the treatment 
zone for active remediation. 

Samples were collected and evaluated for the next quarter's sampling and response actions to be taken. 
Between the 2010 2 n d quarter and 3 r d quarter, a decision was made to stop any further material from 
being placed in the landfarm. 

In order to further address the issue of a release, Key actually removed soils from three areas, that 
previous sampling had indicated high TPH and Chloride levels. These areas were in grids 2N-VZ-5, 6 & 8. 
Fifty-three (53) yards were excavated and hauled to the JFJ/IEI landfarm OCD permit # NM01-0010B. 

Appendix V contains, waste manifest, waste run-ticket, photos and field test results of the material 
showing this activity. 

An issue of contention concerning "releases" may have stemmed from the fact that the actual 
demarcation line between the original treatment zone and the beginning of the vadose zone is 
undetermined at this time. There were no records found that accurately measured or logged this 
elevation, and no permit requirement that required an elevation survey. Therefore, some vadoze zone 
materials are most likely deeper treatment zone materials placed there years ago. 

The original rule 711 permit did not generally require chlorides, a highly mobile ion, to be monitored, and 
did not require very long chain aliphatic hydrocarbons to be measured with TPH 418.1. BTEX and TPH 
(GRO/DRO) were generally used to determine if another lift could be added. In addition, the same tests 
were used to monitor under the treatment zone. So, if the soils generally met the treatment 
requirements, they would by default met the vadose zone requirements. However, under the new Part 
36 rule, both treatment and vadose zone requirements changed. 
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The depth prescribed for checking under the treatment zone in the original permit was 2-3 feet deep 
below the remediated soils. The depth for the new part 36 rules, stipulates a depth of 3-4 feet. 

So materials, especially salts, and even some non-mobile hydrocarbons, over time just had to move a very 
short distance thru the disturb area that was being worked, i.e. plowed, etc., into the 3 foot area, which is 
now considered the clean vadose zone under Part 36. This scenario is most likely one of the causes of the 
"false positives" of contaminants found in the vadose zone sampling. 

The best example of this occurrence can be demonstrated when Key's on-site personnel collected vadose 
zone samples for the first time and analyzed those samples using the 418.1 test pursuant to the Part 36 
rule. In October 2009, Cell #2 was sampled in two locations at a depth of three feet. Both results showed 
elevated readings of TPH at 19,900 ppm and 22,500 ppm. 

So the issue of what constitutes a "release" is certainly a very arbitrary decision on the agency's part, 
especially when the existing permit did not prevent the application of highly mobile salt laden materials or 
further application of materials on top of long chain hydrocarbons. In addition, the new release 
requirements are basically an absolute "No Migration Petition" with no set standards for the vadose zone, 
other than background, which probably cannot be met in existing landfarms permitted under rule 711. 

Hypothetically, if the vadose zone is "one molecule" over the background, then by definition, a release 
has occurred and corrective actions are required. There are no guidelines, or policies issued by the 
agency to assist operators in this situation, other than to dig and haul this material to an off-site disposal 
location. 

Part 36 as being interpreted by the agency, may be setting every existing landfarm operator up for total 
failure. The preferred option, as demonstrated by the agency to date, is to require operators to dig and 
haul the material off-site. The cost of such an event can be in the $millions of dollars, even for a small 
landfarm, i.e. less than 5 acres, as Key's permitted NMI-9 landfarm discussed herein. 

IV. TPH 418.1 versus New Extended Range Organics Test (ORO) 

After four quarters of aggressive remediation, it became obvious that using the method 418.1 for 
measuring the actual biogradeability of treated soils should be supplemented with additional tests. 

The 418.1 tests have been used extensively in the past as a good screening tool to determine if an area 
has been impacted with miscellaneous hydrocarbons and for delineation purposes. Once an area has 
been measured with such a screening tool, then other test are generally used to determine the actual 
measured risk, such as using various test methods such as 8021 BTEX, 8015 M TPH (GRO and DRO) and 
others. 

The 418.1 test attempts to measures all recoverable hydrocarbons, polar and non-polar, including past 
the C40 range. Such long chain hydrocarbons can be very recalcitrant to any further bioremediation and in 
general have been proven not to be a significant health or ecological risk to the environment. 

A number of "false positives" can be generated using this method because certain natural occurring 
organics, especially polar components, that are a result of plant, animal, or certain bioactive degradation 
by-products may be measured in this test. This may lead to elevated numbers, especially if the test 
procedure does not effectively screen out these impurities. In the same token, "false negatives" are quite 
common, especially on samples with remaining volatile organics and PAH's. 
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So starting in the second quarter of 2011, duplicate samples were split and sent to Trace Analysis 
Laboratory in Lubbock, Texas, who has the capability to run the EPA SW-846 8015D ORO (Oil Range 
Organics) test and the TX1005 ERO (Extended Range Organics) test. The organic ranges for these tests are 
extended out to C4 0. The results of this testing is included in Cell #1 and Cell #2 spreadsheets found in 
Appendix III under the ORO column. The ORO tests generally reads 3-10 times less than the 418.1 results, 
with the average of 7.0 times less being the mean. 

Also, it may be possible that the elevated 418.1 numbers are from hydrocarbon-impregnated (i.e. super 
adsorbed) coal-fines that are commonly produced in this area. If this is the case, then it may explain why 
most of the soil results of BTEX, GRO, DRO and ORO are at extremely lower levels than the 418.1 TPH 
levels. 

The formula for coal can be approximated at C ^ H ^ N S . How hydrocarbons interact with coal was not 
investigated and no exact determination is validated at this time. 

The 2500-ppm TPH closure standard is a very conservative standard and generally when used properly is a 
good-indicator for total environmental protection. However, depending on how the 2500-ppm standard 
is derived, i.e. measured, has been an on-going controversial issue among professionals and different 
federal and state agencies, and probably will continue for some time. 

There is one general consensus, the standard as determined by a 418.1 test was not meant to apply 
firming to every site due to various site-specific conditions. The OCD specifically allows different test 
methods to be utilized upon approval. 

Case in point, observations of plant growth, (i.e. seed germination), has occurred in both Cell #1 and Cell 
#2 landfarm at the current TPH levels. Cell #1 presently has 50% nature plant coverage to date. Cell #2 
has been observed to have sprouts just after a rainfall event. Due to the tilling, these plants are generally 
not allowed to grow in Cell #2. Included in Appendix VI shows photos of plant growth in both Cells 1 and 
2. 

Therefore in this case, Key Energy is hereby requesting the use of the new 8015D (ORO) or TX1005 
extended range test to be used in conjunction with the 418.1 test procedure for this site. If approved, Key 
Energy would consider collecting a comprehensive composite sample from the landfarm treatment zone 
cells to demonstrate that "No Toxicity" exist by running a full suite of test agreed upon with the agency, if 
necessary. 

V. Report Findings and Conclusions 

In order to evaluate the findings of the last six quarters of sampling events, a comprehensive spreadsheet 
was used to log all data and compare this data to the listed closure standards, background information, 
and acceptable soil screening levels. These spreadsheets are found in Appendix III. 

OCD's sampling requirements of using random and discrete sampling techniques coincides with most EPA 
type protocols. The rule requires the landfarm to be sampled using a stratified method of checking 
different zones of interest, i.e. treatment zone and vadose zone. 

Both zones of interest may have contaminates, or "Constituents Of Concern" (COCs). Therefore, the 
entire three-dimensional unit of the landfarm must be considered as one stratified unit for evaluation. 
Averaging the COC's and comparing them to the listed closure standards, background information, or 
some acceptable soil screening level employed a simplified form of statistical analysis. 
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The approach was to divide the landfarm up into grids and collect both stratified random and non-random 
discrete samples pursuant to the rule requirements. The data was logged in a comprehensive 
spreadsheet discussed above. 

There were four stratified zones for the main landfarm (Cell #2) that is listed in the Sample I.D. column of 
the spreadsheet. They are as follows: 

Treatment Zone (TZ) South-Half 
Treatment Zone (TZ) North-Half 
Vadose Zone (VZ) South-Half 
Vadose Zone (VZ) North-Half 

Each chemical COC was entered in the spreadsheet for each corresponding quarter sampling event. An 
example is provided below demonstrating how each COC was evaluated. The example is for chlorides, but 
the methodology would be similar for any COC. 

Starting with the Treatment Zone (TZ) South-Half, Cell 2S-TZ was sampled during the 2 n d quarter 2010, 
dated 07/14/2010, with a chloride value of 265 mg/kg. The next reading for chlorides in this zone was the 
Cell 2S-C-TZ during the 4 t h quarter 2010, dated 02/24/2010, had a chloride value of 350 mg/kg. The rest 
of the values for this zone were, 22.2,460, 964, 750 and 740, for an average of 507 mg/kg for the seven 
samples collected. 

The next zone was the Treatment Zone (TZ) North-Half, with a chloride average of 438 mg/kg for seven 
samples collected. The Next zone was the Vadose Zone South-Half, with a chloride average of 418 mg/kg 
and thirteen samples were collected. The last zone was the Vadose Zone North-Half, with a chloride 
average of 289 mg/kg for eleven samples. 

The spreadsheet shows where some samples are strikeout, as are the chloride samples shown in the 
Vadose Zone North-Half, 2N-VZ-5 (4580), 2N-VZ-5-Duplicate (3*80), and so on. These locations are where 
corrective actions have been taken as described in Section III above, and re-sampled after the 
contaminated material was removed. 

The next row down labeled "Landfarm Stratified Average of Constituents" averages the four zones 
mentioned above. The average for chlorides for the four zones is 413 mg/kg. 

The next block of rows are the three background samples for chlorides, 80 mg/kg, 430 mg/kg, 20 mg/kg, 
and their average of 176.67 mg/kg. 

The next row down is the Landfarm Stratified Average of the four zones mentioned above, minus the 
background average. This value for Chlorides is 236.7 mg/kg. 

The next row down is labeled 'Treatment Zone Closure Standards" and shows the closure standard of 
1000 mg/kg under the Chloride column. Each COC that actually has a rule closure standard is listed in this 
row under the appropriate chemical. If there is no closure standard, then the symbol "na" is listed, and in 
some cases the word "background" is listed. 

There are COC's that are marked as "na" i.e. GRO and DRO. The reason being is these values are actually 
included in the total 8015 test, which is included as a numerical standard in the rule. 

Several general chemistry parameters, i.e. ph, conductivity, TDS, etc, are not generally COC's and are 
shown as "na". For some of the metals i.e. like barium, there is no set numerical standard in the rule, so 
the metal must be compared to the background sample. 

6 



The next row down is labeled "Vadose Zone Closure Standards", and under each COC there is a comment 
that Part 29 or Part 30 rule may apply. 

Following that row is "NMED's Soil Screening Levels (SSL's) taken from Table A- l (December 2009) and is 
included in Appendix VII for reference. Under each COC is shown the SSL for a DAF of 20 (mg/kg). 

A DAF of 20 scenarios was selected because it closely represents site-specific conditions. Where a DAF of 
20 was not available for a COC listed in Table A- l , then another scenario was selected. The three noted 
exceptions were Cobalt, Lead and Sulfate. Cobalt and Sulfate were referenced to the NM WQCC 
groundwater standards, and Lead was referenced to the residential soil SSL. 

The next three rows labeled, "Criteria 1-Exceedence of Closure Standard or Background'^ "Criteria 2-
Exceedence of Closure Standard or NMED Soil Screening Levels", and "COC's that report a "Yes" for both 
Criteria 1&2 above" form a "truth table" to determine if any COC warrants special attention. 

Any COC that had a final "YES" warrants special attention and was addressed in the next section. 

A similar spreadsheet and "truth table" for Cell # 1 was established and is included in Appendix III for 
review. Cell #1 had limited sampling and only two zones were averaged. But field observations noted 
that this area had very superficial surface contamination. 

Cell #2 had three COC's, they were TPH 418.1 at 12,518.67 mg/kg, Cobalt at .26 mg/kg, and Manganese at 
90.73 mg/kg. Cell #1 had three COC's, they were TPH 418.1 at 14,318.17 mg/kg, TPH 8015D (ORO) at 
3700 mg/kg, and Manganese at 13.32 mg/kg. 

The final evaluation and recommendations will be addressed in the next section below. 

VI. Evaluations and Recommendations 

Cell #2 Evaluations of COC's: 

1. Cobalt: The stratified average value for Cobalt was 2.82 mg/kg. This appears to be statistically the 
same as the background level that ranged from 1.77 mg/kg to 3.25 mg/kg. Therefore, it is recommended 
that Cobalt be eliminated as a COC. 

2. Manganese: The stratified average value minus background for Manganese was 90.73 mg/kg. The 
residential soil SSL for Manganese is 10,700 mg/kg (NMED SSL Table A-l). Applying a DAF of 20 to the 
average number of 90.73, which is computed by dividing by 20 (90.73/20), this would equal 4.54 mg/kg, 
which is less than the maximum of 5.4 mg/kg shown in the SSL table. Therefore, it is recommended that 
Manganese be eliminated as a COC. 

3. TPH: The stratified average minus background for TPH by 418.1 is currently at approximately 12,000-
ppm. However, the stratified ORO average is approximately 1777-ppm, which is below the Part 36 rule 
standard of 2500-ppm. All other parameters are either nil or deemed as not being a COC. 

The reason GRO/DRO/ORO/TX1005 extended range are being used is because they contain the risk and 
toxic hydrocarbons (BTEX, benzenes, toluenes, and PAHs), where heavier hydrocarbons of these ranges 
(tar, paraffin, wax) are not considered toxic or a risk to groundwater because they are insoluble in water 
and to plant bioavailability. 

From an ecological standpoint, the landfarm cell has a stratified average SAR of 11. SAR (Sodium 
Absorption Ratio) is a parameter that generally defines a ratio of sodium (detrimental element) to the 
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combination of calcium and magnesium (beneficial elements) in relation to known effects on soil 
dispersibility and thus plant growth. A SAR of 13 has been demonstrated to adequately protect most high 
desert plants in New Mexico and was adopted by the OCD as part of the landfarm closure rules. Cell #2 
meets this standard. 

In addition, the stratified average value for SAR was 11 as discussed above. This appears to be statistically 
within the background levels of SAR that ranged from approximately 6.1 to 14.8. 

Therefore it is recommended that Cell #2 be considered for closure. 

Cell #1 Evaluations of COC's: 

1. Manganese: The stratified average value minus background for Manganese was 13.32 mg/kg. The 
residential soil SSL for Manganese is 10,700 mg/kg (NMED SSL Table A-l) . Applying a DAF of 20 to the 
average number of 13.32, which is computed by dividing by 20 (13.31/20), this would equal .67 mg/kg, 
which is less than the maximum of 5.4 mg/kg shown in the SSL table. Therefore, it is recommended that 
Manganese be eliminated as a COC. 

2. TPH: The stratified average minus background for TPH by 418.1 is currently at approximately 14,318-
ppm and the stratified ORO average is approximately 3800-ppm, which is above the Part 36 rule standard 
of 2500-ppm. All other parameters are either nil or deemed as not being a COC. 

Cell #1 is only one-fifth of the overall landfarm. The surface inspection revealed a very good vegetation 
growth on the east half of the cell. Other parts of the cell had approximately 50% coverage. The area 
with least vegetation was in the northwest side near the access road to Cell #2, being about 30 ft x 30 ft. 
Appendix VI, show photos of plant growth in Cell #1 and 2. 

During the sampling event, the only area that had a darker color was this northwest area. The other areas 
looked clean, and generally had an "earthy" like olfactory odor. The vadose zone sample was a composite 
of surface soils, 0-6" (inches) deep, middle soils 28-32" (inches) deep, and bottom-hole sidewall soil 
samples at about 4-5' feet deep. There were no visual stains or hydrocarbon odors in the excavation and 
plant roots were observed. 

It appears that the small area has very superficial TPH and very low chlorides. There was a slight hit on 
TPH (GRO/DRO) of 26.68 mg/kg, which is less than the standard of 500 mg/kg. BTEX showed a very slight 
hit of .32 mg/kg, which is less than the standard of 50 mg/kg. 

The SAR in this landfarm cell is very low, ranging from .4 averages on the surface to approximately 7.0 at 
4-5 feet deep. This appears to be statistically within the background levels of SAR's that ranged from 
approximately 6.1 to 14.8 on site. 

Key Energy does not recommend disturbing this area since an adequate plant growth has started 
naturally, ironically under very dry conditions. Therefore it is recommended that no further action be 
warranted concerning cell #1. 
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VII. Final Closure Request 

Key Energy Services LLC hereby requests that the Oil Conservation Division (OCD) issues a closure 
approval for the landfarm part of the NMI-9 permit. Key warrants this request because of the following 
demonstrations: 

• The depth to groundwater on top of Crouch Mesa is generally considered to be in excess of 200 
feet below the surface. Average depths to groundwater in the surrounding one-mile sections are 
greater than 120 feet. Ref. NMSEO. 

• Corrective actions have been taken to remove the most impacted soils. 
• There are no mobile COC's remaining in sufficient quantity that would impact groundwater or be 

a significant threat to public health or the environment. 
• The surface soils do not exceed any COC for either residential or a commercial scenario. 
• The stratified zones have the capability of growing native vegetation. 
• The site meets the closure standards using simplified statistical analysis. 
• The site is currently classified as an active industrial area. 

As part of the closure request, Key Energy will not remove the landfarm berms at this time. These bermed 
areas can be used as staging areas for trucks, tanks, and other various pieces of equipment. They have 
intrinsic value, as they may become a future process area where secondary containment and berming is 
required. 

Most importantly, the berms currently act as stormwater devices and prevent erosion run-on and runoff 
from the site. In addition, the present berming is a clean source of soils that may be used for foundation, 
roadwork repair, emergency source of soil, or other uses unanticipated at this time. 

Key Energy will terminate all usage of the landfarm as a remediation unit, will not add any further waste 
for remediation, and terminate all operational, sampling, monitoring and general reporting requirements. 
Key Energy also certifies herein, that all landfarm remediated soils, unless it currently meets the 
treatment zone closure standards of Part 36 of today, will remain on site unless approved by OCD. 
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Appendix II 

Table-Rule 711/Part 36 Required Sampling Periods & Analysis 





Appendix III- Spreadsheets 

Included in this Appendix are "Sample Results Matrix 
Tables for Key Energy NM1-9 Landfarm" Cells. It 
also includes the "truth tables" for COC's. 

• Landfarm Cell #2 
• Landfarm Cell #1 



Appendix IV 

• Landfarm plot plan grids and typical sampling sheet 

• Background sample plot plan 

• GPS location with selected photos 
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South Background Location: GPS N 36 45.409 W 108 04.269 Background samples were taken 
3-5 feet deep and composited from just below the Root zone, Mid-way down, and Bottom. 

Northwest Background Location: N 36 45.510 W108 4.386 



Appendix V 

Waste manifest 
Waste run-ticket 
Photos and field test results 



l ^ F r e n c h D r , Hobbs, NM 88240 S t £ l l e ° f N e W M e x i C 0 Form C-138 
District 11 Energy Minerals and Natural Resources Revised 08/om i 
1301 W. Grand Avenue, Artesia, NM 88210 pv;i rVincervarJnn Fiivicinn 
Pisirict 111 U U v-onservauotl d iv i s ion 'Surface Waste Management Facility Operator 
1000 Rio Brazos Road, Azicc, NM X7410 ] 220 South St. Francis Dr. a n d Generator shall maintain and make this 
District IV c c o i t n c documentation available for Division inspection. 
1220 S. St. Francis Dr., Santa Fe, NM 87505 Santa re , N M S 

REQUEST FOR APPROVAL TO ACCEPT SOLID WASTE 
1. Generator Name and Address: 
Key Energy Services LLC - 6 Desta Drive Suite 4300, Midland, TX 79705 

2. Originating Site: 
Key Farmington Disposal Facility-OCD Permit NMI-9 

3. Location of Material (Street Address, City, State or ULSTR): 
San Juan County RD 350-Crouch Mesa UL E-Section 2, T-29N, R-I2W ^ 

4. Source and Description of Waste: I M j . 
Soil from on-site landfarm (90 V 
Estimated Volume 5 3 y d s yd3 / bbls Known Volume (to be entered by the operator at the end of the haul) 5 3 y ( i s yd J / bbls 

S. GENERATOR CERTIFICATION STATEMENT OF WASTE STATUS 
. , , . .. . i • j . c Wayne Price-Key Energy Services LLC . , . 
I , ^^<k%»-->-- f . »representative or authorized agent for J J b J . do hereby 

Generator Signature 
certify that according to the Resource Conservation and Recovery Act (RCRA) and the US Environmental Protection Agency's July 1988 
regulatory determination, the above described waste is: (Check the appropriate classification) 

KI RCRA Exempt: Oil field wastes generated from oil and gas exploration and production operations and are not mixed with non-
exempt waste. Operator Use Only: Waste Acceptance Frequency \~] Monthly [~1 Weekly f l Per Load 

O RCRA Non-Exempt: Oil field waste which is non-hazardous that does not exceed the minimum standards for waste hazardous by 
characteristics established in RCRA regulations, 40 CFR 261.21-261.24, or listed hazardous waste as defined in 40 CFR, part 261, 
subpart D, as amended. The following documentation is attached to demonstrate the above-described waste is non-hazardous. (Check 
the appropriate items) 

• MSDS Information • RCRA Hazardous Waste Analysis • Process Knowledge • Other (Provide description in Box 4) 

GENERATOR 19.15.36.15 WASTE TESTING CERTIFICATION STATEMENT FOR LANDFARMS 

I , representative for Key Energy Services, LLC authorize JFJ/iEl to complete 
Generator Signature . <• . ' I. 

the required testing/sign the Generator Waste Testing Certification. P / / I C*!0{^ i 

,<W^/3y **%L2g& fayi-w^• ^W^JJffi 
Representative/Agent Signature L/ J*^ 

representative samples of the oil field waste have been subjected to the paint filter test and tested for chloride content and thai the samples 
have been found to conform to the specific requirements applicable to landfarms pursuant to Section 15 of 19.15.36 NMAC. The results 
ofthe representative samples are attached to demonstrate the above-described waste conform to the requirements of Section 15 of , 

9.15.36 NMAC. . f i J / \ i i A . I 
5. Transporter: IEI 

OCD Permitted Surface Waste Management Facility ^ j j - j - j ^ x - ^ | ^tXc^L-

ns, Inc. * Permit #: NM 01-01 Name and Facility Permit tt: JF.1 Landfarm/Industrial Ecosystems, l i e . * Permit #: NM O1-0O10B [sJ{L& ^ S S $ C A J = ^ 

Address of Facility: # 49 CR 3150 Aztec, NM 87410 ^ j j (\fi£rH~~*^ 

Method of Treatment and/or Disposal: Q ^ T f " 

• Evaporation Q Injection O Treating Plant £3 Landfarm Q Landfill • Other . . . J 

Waste Acceptance Status: . f J ^ A , 
^ APPROVED • DENIED (Must Be Maintained As Permanent Record) 

PRINT NAME: / ' ( > ? q y ~ r w ^ TITLE: O S t DATE: 

SIGNATURE 
Q j Z A & L X - g J - TELEPHONE NO.: 505-632-1782 

Surface Waste Maragemwjfl^ciliJ^uthorized Agent C^7 S 



10/27/2011 10:31 FAX 15056321876 Indus t r i a l Ecosystems © 0 0 0 2 / 0 0 0 2 

s t e m s I n c . 

Invoice Number. 17840 
Invoice Date: Sep 28,2011 
Page: 1 

Industrial Ecosystems Inc. 
P.O. Box 1202 
Flora Vista, NM 87415 
PH: (505) 632-1782 Fax: (505) 632-1876 

TAX I.D. #94-3200034 

PLEASE REMIT PAYMENT TO: 
Industrial Ecosystems", Inc. 
POBox 1202 
Flora Vista, NM 87415 

Sold To: KEY ENERGY 
DEPT. 78613 
POBOX 78000 
DETROIT, Ml 48278-0613 

Location: STEVE R. 
KEY LI F 

Contact Payment Terms Due Date CustomerPO 
STEVE R. N e t 30 Days 1 0 / 2 8 / 1 1 PO #455 

Quantity Description Unit Price Extension 

3 . 0 0 

5 3 . 0 0 

DATE OF SERVICE: 9 /23/11 

I E I WO #17129 

MATERIAL TRANSPORTED BY I E I , 205 

DISPOSED OF SOIL 

12 YARD DUMP TRUCK 
DISPOSAL PER YARD 

220 .00 

2 0 . 0 0 
660.00 

1,060.00 

FOR BILLING INQUIRIES PLEASE CALL 
(505)632-1782 

ACCOUNTS ARE DUE NET 30 DAYS. PURCHASER AGREES TO PAY 
FINANCE CHARGES OF 1.5% PER MONTH (ANNUAL PERCENTAGE RATE 
OF 18%) OR A MINIMUM CHARGE OF .50 PER MONTH. ACCOUNTS THAT 
HAVE BEEN PLACED FOR COLLECTION WILL BE CHARGED A $100.00 
COLLECTION FEE IN ADDITION TO REASONABLE ATTORNEY FEES AND 
COLLECTION CHARGES. 

Subtotal 
Sales Tax 

Total Invoice Amount 

TOTAL 

1,720.00 

108 .58 

1,828.58 

1 , 8 2 8 . 5 8 



Soil removed from the Cell #2N-VZ-5&6 zone. 

Soil being loaded in IEI truck. 



From: 
Subject: 

Date: 
To 

wayne price <wayneprice77@earthlink.net> 
Re: 
November 21, 2011 1:37:56 PM MST 
Truck Log In <trucklogin@industrialerosystems.com> 

Thanks Marcella, 

I went back and checked our field reports, actually the first load sampled between 500-600 ppm CI's. A later sample collected of some of the last dirt 
put in the truck was between 800-900 of the area. 

Thanks! 

On Nov 21,2011, at 1:30 PM, Truck Log In wrote: 

Here's is the signed C-138 as requested. Please note the one you sent would not print out correctly so I had to cut and paste the information and your signature into another C-
138 form. The information should be the same. 

If you have any questions or if additional information is needed, please let me know. 

Thanks, 
Marcella 
Industrial Ecosystems, Inc. 
(505) 632-1782 
<2696_0001.pdf> 

Wayne: 



Appendix VI 

Photos of Cells #1 and 2. 



Photo of Cell #1 looking East- Dirt pile is where vadose zone sample was 
collected. Good grass growth on east side of cell, picture shows rag and 
tumbleweed growth. 



Photo of Cell #2 looking Northwest- Sparse weed growth in area not activity 
plowed. 



Appendix VII 

Table A-1 

NMED's Soil Screening Levels (SSL's) -
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Appendix VIII 

The following sampling events include analytical summaries and reports, 
laboratory QA/QC information, chain-of-custodies, field notes, and selected 
photos are included as follows: 

2010 Second Quarter dated 07/14/2010 
2010 Dirt Pile Sampling dated 07/14/2010 
2010 Third Quarter dated 10/07/2010 
2010 Fourth Quarter dated 02/24/2011 
2011 First Quarter dated 04/21/2011 
2011 Second Quarter dated 06/30/2011 ** 
2011 Third Quarter dated 09/23/2011 ** 
2011 Background Sampling dated 09/23/2011 ** 
2011 Cell #1 Sampling dated 09/23/2011 ** 

Includes 8015D ORO/TX1005 ERO results included. 

ORO is Oil Range Organics; ERO is Extended Range Organics 



Appendix VIII- 2010 Second Quarter Sampling 

Sampling Results 
COC's 
Field Reports and Selected Photos 



nvirotech 
Analytical Laboratory EPA METHOD 8015 Modified 

Nonhalogenated Volatile Organics 

Total Petroleum Hydrocarbons 

Client: 
Sample ID: 
Laboratory Number. 
Chain of Custody No: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2S-T2 
55146 
9944 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Analysis Requested: 

98065-0013 
07-19-10 
07-14-10 
07-14-10 
07-14-10 
07-15-10 
8015 TPH 

Parameter 
Concentration 

(mg/Kg) 

Oet. 
Limit 

(mg/Kg) 

Gasoline Range (C5 - C10) 

Diesel Range (C10 - C28) 

Total Petroleum Hydrocarbons 

7.9 

11.2 

19.1 

0.2 

0.1 

0.2 

ND - Parameter not detected at the stated detection limit. 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid Waste, 
SW-846, USEPA, December 1996. 

Comments: Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ=Vadose Zone; S=South; N=North 

Analyst Review 

I I C u ; n k » i ^ t i G/1 ^ m l n n t n . M M 0 7 / 1 / 1 1 OK /cncicsT nc i c c / o n m s o 10m r . /mci c n nice i-una—.:—.—c :— — J . - . - . U : 



envirotech 
Analytical Laboratory EPA METHOD 8015 Modified 

Nonhalogenated Volatile Organics 
Total Petroleum Hydrocarbons 

Client: 
Sample ID: 
Laboratory Number: 
Chain of Custody No: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2S-VZ-1 
55148 
9944 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Analysis Requested: 

98065-0013 
07-19-10 
07-14-10 
07-14-10 
07-14-10 
07-15-10 
8015 TPH 

Parameter 
Concentration 

(mg/Kg) 

Det 
Limit 

(mg/Kg) 

Gasoline Range (C5 - C10) 

Diesel Range (C10 - C28) 

Total Petroleum Hydrocarbons 

ND 

ND 

ND 

0.2 

0.1 

0.2 

ND - Parameter not detected at the stated detection limit. 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid Waste, 
SW-846, USEPA, December 1996. 

Comments: Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ=Vadose Zone; S=South; N«North 

Analyst 



envirotech 
Analyt ical Laboratory EPA METHOD 8015 Modified 

Nonhalogenated Volatile Organics 
Total Petroleum Hydrocarbons 

Client: 
Sample ID: 
Laboratory Number: 
Chain of Custody No: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2S-VZ-2 
55149 
9944 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Analysis Requested: 

98065-0013 
07-19-10 
07-14-10 
07-14-10 
07-14-10 
07-15-10 
8015 TPH 

Parameter 
Concentration 

(mg/Kg) 

Det. 
Limit 

(mg/Kg) 

Gasoline Range (C5 - C10) 

Diesel Range (C10 - C28) 

Total Petroleum Hydrocarbons 

ND 

ND 

ND 

0.2 

0.1 

0.2 

ND - Parameter not detected at the stated detection limit. 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid Waste, 
SW-846, USEPA, December 1996. 

Comments: Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ-Vadose Zone; S=South; N=North 

Analyst Review 



b3 envirotech 
Analytical Laboratory EPA METHOD 8015 Modified 

Nonhalogenated Volatile Organics 
Total Petroleum Hydrocarbons 

Client: 
Sample ID: 
Laboratory Number: 
Chain of Custody No: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2S-VZ-3 
55150 
9944 
Soil 
Cool 
Intact 

Parameter 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Analysis Requested: 

98065-0013 
07-19-10 
07-14-10 
07-14-10 
07-14-10 
07-15-10 
8015 TPH 

Concentration 
(mg/Kg) 

Det. 
Limit 

(mg/Kg) 

Gasoline Range (C5-C10) ND 0.2 

Diesel Range (C10 - C28) ND 0.1 

Total Petroleum Hydrocarbons ND 0.2 

ND - Parameter not detected at the stated detection limit. 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid Waste, 
SW-846, USEPA, December 1996. 

Comments: Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ=Vadose Zone; S=South; N=North 



Analytical Laboratory EPA METHOD 8015 Modified 
Nonhalogenated Volatile Organics 

Total Petroleum Hydrocarbons 

Client: 

Sample ID: 

Laboratory Number: 

Chain of Custody No: 

Sample Matrix: 

Preservative: 

Condition: 

Key Energy 

Cell-2S-VZ-4 

55151 
9944 
Soil 

Cool 

Intact 

Parameter 

Project #: 

Date Reported: 

Date Sampled: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Analysis Requested: 

Concentration 
(mg/Kg) 

98065-0013 

07-19-10 

07-14-10 

07-14-10 

Gasoline Range (C5 - C10) 

Diesel Range (C10-C28) 

Total Petroleum Hydrocarbons 

2.1 

2.3 

4.4 

0.2 

0.1 

0.2 

ND - Parameter not detected at the stated detection limit. 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid Waste, 
SW-846, USEPA. December 1996. 

Comments: Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ=Vadose Zone; S=South; N=North 

Analyst 



EPA METHOD 8015 Modified 
Nonhalogenated Volatile Organics 

Total Petroleum Hydrocarbons 

Client: 
Sample ID: 
Laboratory Number: 
Chain of Custody No: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
CelI-2N-VZ-1 
55152 
9944 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Analysis Requested: 

98065-0013 
07-19-10 
07-14-10 
07-14-10 
07-14-10 
07-15-10 
8015 TPH 

Parameter 
Concentration 

(mg/Kg) 

Det 
Limit 

(mg/Kg) 

Gasoline Range (C5 - C10) 

Diesel Range (C10 - C28) 

Total Petroleum Hydrocarbons 

ND 

ND 

ND 

0.2 

0.1 

0.2 

ND - Parameter not detected at the stated detection limit. 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid Waste, 
SW-846, USEPA, December 1996. 

Comments: Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ=Vadose Zone; S=South; N=North 
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envirotech 
Analytical Laboratory EPA METHOD 8015 Modified 

Nonhalogenated Volatile Organics 
Total Petroleum Hydrocarbons 

Client: 
Sample ID: 
Laboratory Number 
Chain of Custody No: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2N-VZ-2 
55153 
9944 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Analysis Requested: 

98065-0013 
07-19-10 
07-14-10 
07-14-10 
07-14-10 
07-15-10 
8015 TPH 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5-C10) ND 0.2 

Diesel Range (C10-C28) ND 0.1 

Total Petroleum Hydrocarbons ND 0.2 

ND - Parameter not detected at the stated detection limit 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid Waste, 
SW-846, USEPA. December 1996. 

Comments: Key Farmington NMI-9 Land Farm 
TZ-Treatment Zone; VZ=Vadose Zone; S=South; N=North 



EPA METHOD 8015 Modified 
Nonhalogenated Volatile Organics 

Total Petroleum Hydrocarbons 

Client: 
Sample ID: 
Laboratory Number: 
Chain of Custody No: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2N-VZ-3 
55154 
9944 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Analysis Requested: 

98065-0013 
07-19-10 
07-14-10 
07-14-10 
07-14-10 
07-15-10 
8015 TPH 

Parameter 
Concentration 

(mg/Kg) 

Det. 
Limit 

(mg/Kg) 

Gasoline Range (C5 - C10) 

Diesel Range (C10-C28) 

Total Petroleum Hydrocarbons 

8.3 

17.5 

25.8 

0.2 

0.1 

0.2 

ND - Parameter not detected at the stated detection limit. 

References: Method 80156, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid Waste, 
SW-846, USEPA, December 1996. 

Comments: Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ=Vadose Zone; S=South; N=North 

Analyst 
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envirotech 
Analytical Laboratory EPA METHOD 8015 Modified 

Nonhalogenated Volatile Organics 
Total Petroleum Hydrocarbons 

Client: 
Sample ID: 
Laboratory Number: 
Chain of Custody No: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2N-VZ-4 
55155 
9944 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Analysis Requested: 

98065-0013 
07-19-10 
07-14-10 
07-14-10 
07-14-10 
07-15-10 
8015 TPH 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5-C10) ND 0.2 

Diesel Range (C10-C28) ND 0.1 

Total Petroleum Hydrocarbons ND 0.2 

ND - Parameter not detected at the stated detection limit. 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid Waste, 
SW-846, USEPA, December 1996. 

Comments: Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ=Vadose Zone; S^South; N=North 



EPA Method 8015 Modified 

Nonhalogenated Volatile Organics 
Total Petroleum Hydrocarbons 

Quality Assurance Report 

Client: 
Sample ID: 
Laboratory Number: 
Sample Matrix: 
Preservative: 
Condition: 

QA/QC 
07-15-10 QA/QC 
55148 
Methylene Chloride 
N/A 
N/A 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Analysis Requested: 

N/A 
07-19-10 
N/A 
N/A 
07-15-10 
TPH 

Gasoline Range CS - C10 
Diesel Range C10 • C28 

Blank Cone. (mg/L - mg/Kg) 
Gasoline Range C5-C10 
Diesel Range C10 - C28 
Total Petroleum Hydrocarbons 

l-Cal Date 
05-07-07 
05-07-07 

l-Cal RF: 
9.9960E+002 
9.9960E+002 

Concentration 
ND 
ND 
ND 

C-Cal RF: 
1.0000E+003 
1.0000E+003 

% Difference 
0.04% 
0.04% 

Detection Limit 
0.2 
0.1 
0.2 

Dupl icate Cone. (mg/Kg) Sample Duplicate % Difference Accept. Range 
Gasoline Range C5 - C10 ND ND 0.0% 0 - 30% 
Diesel Range C10-C28 ND ND 0.0% 0-30% 

Rnilro finnrv tmnlKnX 
— « - " • - — ~ — \ S i " " 

Gasoline Range C5-C10 
Diesel Range C10 - C28 

Sample 
ND 
ND 

Spike Added 
250 
250 

Spike Result 
252 
252 

% Recovery 
101% 
101% 

Accept. Range 
0-15% 
0 -15% 

Accept. Rannn 

75 -125% 
75-125% 

ND - Parameter not detected at the stated detection limit. 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid Waste, 
SW-846, USEPA. December 1996. 
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envirotech 
Analytical Laboratory EPA METHOD 8015 Modified 

Nonhalogenated Volatile Organics 
Total Petroleum Hydrocarbons 

Client: 
Sample ID: 
Laboratory Number: 
Chain of Custody No: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2N-TZ 
55147 
9944 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Analysis Requested: 

98065-0013 
07-19-10 
07-14-10 
07-14-10 
07-14-10 
07-19-10 
8015 TPH 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5 - C10) 

Diesel Range (C10 - C28) 

Total Petroleum Hydrocarbons 

28.3 0.2 

99.7 0.1 

128 0.2 

ND - Parameter not detected at the stated detection limit. 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid Waste, 
SW-846, USEPA, December 1996. 

Comments: Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ=Vadose Zone; S=South; N=North 



Analytical Laboratory EPA Method 8015 Modified 
Nonhalogenated Volatile Organics 

Total Petroleum Hydrocarbons 

Quality Assurance Report 

Client: 
Sample ID: 
Laboratory Number 
Sample Matrix: 
Preservative: 
Condition: 

QA/QC 
07-19-10 QA/QC 
55172 
Methylene Chloride 
N/A 
N/A 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Analysis Requested: 

N/A 
07-19-10 
N/A 
N/A 
07-19-10 
TPH 

Gasoline Range C5-C10 
Diesel Range C10 - C28 

Blank Cone. (mg/L-^ m 
Gasoline Range C5-C10 
Diesel Range C10 - C28 
Total Petroleum Hydrocarbons 

l-Cal Date 
05-07-07 
05-07-07 

l-Cal RF: 
9.9960E+002 
9.9960E+002 

Concentration 
ND 
ND 
ND 

C-Cal RF: 
1.0000E+003 
1.0000E+003 

% Difference 
0.04% 
0.04% 

Detection Limit 
0.2 
0.1 
0.2 

Dupl icate Cone. (mg/Kg) Sample Duplicate % Difference Accept. Range 
Gasoline Range C5-C10 ND ND 0.0% 0-30% 
Diesel Range C10-C28 8.4 8.3 1.2% 0-30% 

Shike Cone. lmalKa\ 
• . \ — s # - -

Gasoline Range C5 - C10 
Diesel Range C10 - C28 

Sample 
ND 
8.4 

Spike Added 
250 
250 

Spike Result 
250 
273 

% Recovery 
99.9% 
106% 

Accept. Range 
0-15% 
0-15% 

Accept, Range 
75 -125% 
75 -125% 

ND - Parameter not detected at the stated detection limit. 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid Waste, 
SW-846, USEPA, December 1996. 
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envirotech 
Analytical Laboratory 

EPA METHOD 8021 
AROMATIC VOLATILE ORGANICS 

Client: 
Sample ID: 
Laboratory Number: 
Chain of Custody: 
Sample Matrix: 
Preservative: 
Condition: 

Parameter 

Key Energy 
Cell-2S-VZ-1 
55148 
9944 
Soil 
Cool 
Intact 

Project* 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Date Extracted: 
Analysis Requested: 

Concentration 
(ug/Kg) 

98065-0013 
07-19-10 
07-14-10 
07-14-10 
07-15-10 
07-14-10 
BTEX 

Det 
Limit 

(ug/Kg) 

Benzene 
Toluene 
Ethylbenzene 
p.m-Xylene 
o-Xylene 

Total BTEX 

ND - Parameter not detected at the stated detection limit. 

NO 
ND 
ND 
ND 
ND 

ND 

0.9 
1.0 
1.0 
1.2 
0.9 

Surrogate Recoveries: Parameter 
Fluorobenzene 
1,4-difluorobenzene 
Bromochlorobenzene 

Percent Recovery 
100 % 
100 % 
100 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 
USEPA, December 1996. 

Comments: Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ=Vadose Zone; S=South; N=North 

Analyst 
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EPA METHOD 8021 
AROMATIC VOLATILE ORGANICS 

Client: 
Sample ID: 
Laboratory Number: 
Chain of Custody: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2S-VZ-2 
55149 
9944 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Date Extracted: 
Analysis Requested: 

98065-0013 
07-19-10 
07-14-10 
07-14-10 
07-15-10 
07-14-10 
BTEX 

Parameter 
Concentration 

(ug/Kg) 

Det. 
Limit 

(ug/Kg) 

Benzene 
Toluene 
Ethylbenzene 
p.m-Xylene 
o-Xylene 

Total BTEX 

ND - Parameter not detected at the stated detection limit. 

6.2 
7.9 
8.1 

14.9 
11.4 

48.S 

0.9 
1.0 
1.0 
1.2 
0.9 

Surrogate Recoveries: Parameter 
Fluorobenzene 
1,4-difluorobenzene 
Bromochlorobenzene 

Percent Recovery 
100 % 
100 % 
100 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 
USEPA, December 1996. 

Comments: Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ=Vadose Zone; S=South; N=North 

Analyst 



EPA METHOD 8021 
AROMATIC VOLATILE ORGANICS 

Client: 
Sample ID: 
Laboratory Number: 
Chain of Custody: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2S-VZ-3 
55150 
9944 
Soil 
Cool 
Intact 

Project*: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Date Extracted: 
Analysis Requested: 

98065-0013 
07-19-10 
07-14-10 
07-14-10 
07-15-10 
07-14-10 
BTEX 

Parameter 
Concentration 

(ug/Kg) 

Det. 
Limit 

(ug/Kg) 

0.9 
1.0 
1.0 
1.2 
0.9 

Percent Recovery 
100 % 
100 % 
100 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Method 8021B. Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 
USEPA, December 1996. 

Comments: Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ=Vadose Zone; S=South; N=North 

Benzene ND 
Toluene ND 
Ethylbenzene ND 
p.m-Xylene ND 
o-Xylene ND 

Total BTEX ND 

ND - Parameter not detected at the stated detection limit. 

Surrogate Recoveries: Parameter 
Fluorobenzene 
1,4-difluorobenzene 
Bromochlorobenzene 
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envirotech 
Analytical Laboratory 

EPA METHOD 8021 
AROMATIC VOLATILE ORGANICS 

Client: 
Sample ID: 
Laboratory Number: 
Chain of Custody: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2S-VZ-4 
55151 
9944 
Soil . 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Date Extracted: 
Analysis Requested: 

98065-0013 
07-19-10 
07-14-10 
07-14-10 
07-15-10 
07-14-10 
BTEX 

Parameter 
Concentration 

(ug/Kg) 

Det. 
Limit 

(ug/Kg) 

Benzene ND 0.9 
Toluene ND 1.0 
Ethylbenzene ND 1.0 
p.m-Xylene ND 1.2 
o-Xylene ND 0.9 

Total BTEX ND 

ND - Parameter not detected at the stated detection limit. 

Surrogate Recoveries: Parameter 
Fluorobenzene 
1,4-difluorobenzene 
Bromochlorobenzene 

Percent Recovery 
100 % 
100 % 
100 % 

References: Method 5030B. Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 
USEPA, December 1996. 

Comments: Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ=Vadose Zone; S=South; N=North 

Analyst 
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envirotech 
Analytical Laboratory EPA METHOD 8021 

AROMATIC VOLATILE ORGANICS 

Client: 
Sample ID: 
Laboratory Number: 
Chain of Custody: 
Sample Matrix: 
Preservative-
Condition: 

Key Energy 
Cell-2N-VZ-1 
55152 
9944 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Date Extracted: 
Analysis Requested: 

98085-0013 
07-19-10 
07-14-10 
07-14-10 
07-15-10 
07-14-10 
BTEX 

Parameter 
Concentration 

(ug/Kg) 

Det. 
Limit 

(ug/Kg) 

Benzene 
Toluene 
Ethylbenzene 
p,m-Xylene 
o-Xylene 

Total BTEX 

ND - Parameter not detected at the stated detection limit. 

ND 
ND 
ND 
ND 
ND 

ND 

0.9 
1.0 
1.0 
1.2 
0.9 

Surrogate Recoveries: Parameter 
Fluorobenzene 
1,4-difluorobenzene 
Bromochlorobenzene 

Percent Recovery 
100 % 
100 % 
100 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Comments: 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 
USEPA, December 1996. 

Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ=Vadose Zone; S=South; N-North 

Analyst 



envirotech 
Analytical Laboratory EPA METHOD 8021 

AROMATIC VOLATILE ORGANICS 

Client: 
Sample ID: 
Laboratory Number: 
Chain of Custody: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2N-VZ-2 
55153 
9944 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Date Extracted: 
Analysis Requested: 

98065-0013 
07-19-10 
07-14-10 
07-14-10 
07-15-10 
07-14-10 
BTEX 

. Parameter 
Concentration 

(ug/Kg) 

Det. 
Limit 

(ug/Kg) 

Benzene ND 0.9 
Toluene ND 1.0 
Ethylbenzene ND 1.0 
p,m-Xylene ND 1.2 
o-Xylene ND 0.9 

Total BTEX ND 

ND - Parameter not detected at the stated detection limit. 

Surrogate Recoveries: Parameter 
Fluorobenzene 
1,4-difluorobenzene 
Bromochlorobenzene 

Percent Recovery 
100 % 
100 % 
100 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 
USEPA, December 1996. 

Comments: Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ=Vadose Zone; S=South; N=North 

Analyst 



envirotech 
Analytical Laboratory EPA METHOD 8021 

AROMATIC VOLATILE ORGANICS 

Client: 
Sample ID: 
Laboratory Number 
Chain of Custody: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2N-V2-3 
55154 
9944 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Date Extracted: 
Analysis Requested: 

98085-0013 
07-19-10 
07-14-10 
07-14-10 
07-15-10 
07-14-10 
BTEX 

Parameter 
Concentration 

(ug/Kg) 

Det. 
Limit 

(ug/Kg) 

Benzene 
Toluene 
Ethylbenzene 
p.m-Xylene 
o-Xylene 

Total BTEX 

ND - Parameter not detected at the stated detection limit. 

ND 
ND 
ND 
ND 
ND 

ND 

0.9 
1.0 
1.0 
1.2 
0.9 

' Surrogate Recoveries: Parameter 
Fluorobenzene 
1,4-difluorobenzene 
Bromochlorobenzene 

Percent Recovery 
100 % 
100 % 
100 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Comments: 

Method 8021B, Aromatic Volatile Organics. Test Methods for Evaluating Solid Waste, SW-846, 
USEPA December 1996. 

Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ=Vadose Zone; S=South; N=North 

Analyst 
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envirotech 
Analytical Laboratory 

EPA METHOD 8021 
AROMATIC VOLATILE ORGANICS 

Client: 
Sample ID: 
Laboratory Number: 
Chain of Custody: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2N-VZ-4 
55155 
9944 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Date Extracted: 
Analysis Requested: 

98065-0013 
07-19-10 
07-14-10 
07-14-10 
07-15-10 
07-14-10 
BTEX 

Parameter 
Concentration 

(ug/Kg) 

Det 
Limit 

(ug/Kg) 

Benzene 
Toluene 
Ethylbenzene 
p.m-Xylene 
o-Xylene 

Total BTEX 

ND - Parameter not detected at the stated detection limit. 

ND 
ND 
ND 
ND 
ND 

ND 

0.9 
1.0 
1.0 
1.2 
0.9 

Surrogate Recoveries: Parameter 
Fluorobenzene 
1,4-difluorobenzene 
Bromochlorobenzene 

Percent Recovery 
100 % 
100 % 
100 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Comments: 

Method 8021B, Aromatic Volatile Organics. Test Methods for Evaluating Solid Waste, SW-846, 
USEPA, December 1996. 

Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ=Vadose Zone; S=South; N=North 

— 4 ^ 
Analyst 
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fpt^ envirotech 
\ ^ Analytical Laboratory EPA METHOD 8021 

AROMATIC VOLATILE ORGANICS 

Client: N/A Project #: N/A 
Sample ID: 0715BBLK QA/QC Date Reported: 07-19-10 
Laboratory Number 55148 bate Sampled: N/A 
Sample Matrix: Soil Date Received: N/A 
Preservative: N/A Date Analyzed: 07-15-10 
Condition: N/A Analysis: BTEX 

Calibration and l-Cal RF: C-Cal RF: %Diff. Blank Detect. 
Detection Limits (ug/L) Accept. Range 0 - 1 5 % Cone Limit 

Benzene 8.2897E+006 8 3063E+006 0.2% ND 0.1 
Toluene 6.6921 E+006 6 7056E*006 0.2% ND 0.1 
Ethylbenzene 4.8308E+006 4.8405E+006 0.2% ND 0.1 
p.m-Xylene 1 2135E+007 12159E+007 0.2% ND 0.1 
o-Xylene 4.239SE+006 4.2480E+006 0.2% ND 0.1 

Duplicate Cone. (ug/Kg) Sample . Duplicate %Diff. Accept Range Detect. Limit 

Benzene ND ND 0.0% 0 • 30% 0.9 
Toluene ND ND 0.0% 0 • 30% 1.0 
Ethylbenzene ND ND 0.0% 0 - 30% 1.0 
p.m-Xylene ND ND 0.0% 0 - 3 0 % 1.2 
o-Xylene ND ND 0.0% 0 • 30% 0.9 

Spike Cone. (ug/Kg) Sample Amount Spiked Spiked Sample % Recovery Accept Range 

Benzene ND 50.0 50.3 101% 39 -150 
Toluene ND 50.0 50.7 101% 46 -148 
Ethylbenzene ND 50.0 50.6 101% 32 • 160 
p.m-Xylene ND 100 100 99.7% 46 -148 
o-Xylene ND 50.0 49.4 98.8% 46 • 148 

ND - Parameter not detected at the stated detection limit. 

References: Method 50308. Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 
Method 8021B. Aromatic and Halogenated Volatiles by Gas Chromatography Using 
Ptiotoionization and/or Electrolytic Conductivity Detectors. SW-846. USEPA December 1996 
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EPA METHOD 418.1 
TOTAL PETROLEUM 

HYDROCARBONS 

Client: 
Sample ID: 
Laboratory Number. 
Chain of Custody No: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2S-TZ 
55146 

9944 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Analysis Needed: 

98065-0013 
07-19-10 
07-14-10 
07-14-10 
07-15-10 
07-15-10 
TPH-418.1 

Det. 
Concentration Limit 

Parameter (mg/kg) (mg/kg) 

Total Petroleum Hydrocarbons 86,800 443 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and W a s t e I I S F P A Stn«** N " . 4 * * 1 1Q7R 

Comments: Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ=Vadose Zone; S=South; N=North 



envirotech 
Analytical Laboratory 

EPA METHOD 418.1 
TOTAL PETROLEUM 

HYDROCARBONS 

Client: 
Sample ID: 
Laboratory Number: 
Chain of Custody No: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2N-TZ 
55147 
9944 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Analysis Needed: 

98065-0013 
07-19-10 
07-14-10 
07-14-10 
07-15-10 
07-15-10 
TPH-418.1 

Parameter 
Concentration 

(mg/kg) 

Det. 
Limit 

(mg/kg) 

Total Petroleum Hydrocarbons 49,500 177 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 

Comments: Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ=Vadose Zone; S=South; N=North 

Analyst 



nvlrotech 
Analytical Laboratory 

EPA METHOD 418.1 
TOTAL PETROLEUM 

HYDROCARBONS 

Client: 
Sample ID: 
Laboratory Number: 
Chain of Custody No: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2S-VZ-1 
55148 
9944 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Analysis Needed: 

98085-0013 
07-19-10 
07-14-10 
07-14-10 
07-15-10 
07-15-10 
TPH-418.1 

Parameter 
Concentration 

(mg/kg) 

Det. 
Limit 

(mg/kg) 

Total Petroleum Hydrocarbons 117 17.7 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 

Comments: Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ=Vadose Zone; S=South; N=North 

Analyst 

e-mc tic M : - [ « . h i t t m * A i #PAr\ /—*t 



nviroiec 
Analytical Laboratory 

EPA METHOD 418.1 
TOTAL PETROLEUM 

HYDROCARBONS 

Client: 
Sample ID: 
Laboratory Number: 
Chain of Custody No: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2S-VZ-2 
55149 
9944 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Analysis Needed: 

98065-0013 
07-19-10 
07-14-10 
07-14-10 
07-15-10 
07-15-10 
TPH-418.1 

Parameter 
Concentration 

(mg/kg) 

Det. 
Limit 

(mg/kg) 

Total Petroleum Hydrocarbons 23.6 17.7 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 

Comments: Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ=Vadose Zone; S=South; N=North 

Analyst Review 



envirotech 
Analytical Laboratory 

EPA METHOD 418.1 
TOTAL PETROLEUM 

HYDROCARBONS 

Client: 
Sample ID: 
Laboratory Number: 
Chain of Custody No: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2S-VZ-3 
55150 
9944 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Analysis Needed: 

98065-0013 
07-19-10 
07-14-10 
07-14-10 
07-15-10 
07-15-10 
TPH-418.1 

Parameter 
Concentration 

(mg/kg) 

Det 
Limit 

(mg/kg) 

Total Petroleum Hydrocarbons 2,730 17.7 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
_ _ - J 1 A I . 1 I P C 

Comments: Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ=Vadose Zone; S=South; N=North 



Analytical Laboratory 
EPA METHOD 418.1 
TOTAL PETROLEUM 

HYDROCARBONS 

Client: 
Sample ID: 
Laboratory Number: 
Chain of Custody No: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2S-VZ-4 
55151 
9944 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Analysis Needed: 

98065-0013 
07-19-10 
07-14-10 
07-14-10 
07-15-10 
07-15-10 
TPH-418.1 

Parameter 
Concentration 

(mg/kg) 

Det 
Limit 

(mg/kg) 

Total Petroleum Hydrocarbons 6,650 17.7 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 

Comments: Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ=Vadose Zone; S=South; N=North 



irotech 
Analytical Laboratory 

EPA METHOD 418.1 
TOTAL PETROLEUM 

HYDROCARBONS 

Client: 
Sample ID: 
Laboratory Number: 
Chain of Custody No: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2N-V2-1 
55152 
9944 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Analysis Needed: 

98065-0013 
07-19-10 
07-14-10 
07-14-10 
07-15-10 
07-15-10 
TPH-418.1 

Parameter 
Concentration 

(mg/kg) 

Det. 
Limit 

(mg/kg) 

Total Petroleum Hydrocarbons 347 17.7 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
3 r ! r j y y 2 S t s ysEPA Stcret No. 4551 1978. 

Comments: Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ=Vadose Zone; S=South; N=North 

nalyst ' 



EPA METHOD 418.1 
TOTAL PETROLEUM 

HYDROCARBONS 

Client: 
Sample ID: 
Laboratory Number 
Chain of Custody No: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2N-VZ-2 
55153 
9944 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Analysis Needed: 

98065-0013 
07-19-10 
07-14-10 
07-14-10 
07-15-10 
07-15-10 
TPH-418.1 

Parameter 
Concentration 

(mg/kg) 

Det 
Limit 

(mg/kg) 

Total Petroleum Hydrocarbons 51.7 17.7 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
o n r l W a c t a I I f i F P A R t n r e t K i n 4 5 5 1 1P.7R. 

Comments: Key Farmington NMI-9 Land Farm 
T2=Treatment Zone; VZ=Vadose Zone; S=South; N=North 

nalyst ' Review' 



envirotech 
Analytical Laboratory 

EPA METHOD 418.1 
TOTAL PETROLEUM 

HYDROCARBONS 

Client: 
Sample ID: 
Laboratory Number: 
Chain of Custody No: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2N-VZ-3 
55154 
9944 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Analysis Needed: 

98065-0013 
07-19-10 
07-14-10 
07-14-10 
07-15-10 
07-15-10 
TPH-418.1 

; Parameter 
Concentration 

(mg/kg) 

Det. 
Limit 

(mg/kg) 

Total Petroleum Hydrocarbons 11,100 177 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 

Comments: Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ=Vadose Zone; S=South; N=North 

CU 
Analyst 

r\i. ir-nr-



envirotech 
Analytical Laboratory 

EPA METHOD 418.1 
TOTAL PETROLEUM 

HYDROCARBONS 

Client: 
Sample ID: 
Laboratory Number 
Chain of Custody No: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2N-VZ-4 
55155 
9944 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Analysis Needed: 

98065-0013 
07-19-10 
07-14-10 
07-14-10 
07-15-10 
07-15-10 
TPH-418.1 

Parameter 
Concentration 

(mg/kg) 

Det. 
Limit 

(mg/kg) 

Total Petroleum Hydrocarbons 158 17.7 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable. Chemical Analysis of Water 
and W a s t e 1ISFPA Stnret Wn 1Q7ft 

Comments: Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ=Vadose Zone; S=South; N=North 

Analyst ' 

tie CA M M o * 7 4 m nL irnr\/rni rif*ir r_ fr>r\/\\ -



iroiec 
Analytical Laboratory 

EPA METHOD 418.1 
TOTAL PETROLEUM 

HYROCARBONS 
QUALITY ASSURANCE REPORT 

Client 
Sample ID: 
Laboratory Number: 
Sample Matrix: 
Preservative: 
Condition: 

QA/QC 
QA/QC 
06-15-TPH.QA/QC 55149 
Freon-113 
N/A 
N/A 

Project #: 
Date Reported: 
Date Sampled: 
Date Analyzed: 
Date Extracted: 
Analysis Needed: 

N/A 
07-19-10 
N/A 
07-15-10 
07-15-10 
TPH 

Cal ibrat ion l-Cal Date C-CalDate l-Cal RP. C-CatRF: % Difference Accept. Range 
07-15-10 07-15-10 1,846 1,770 4.1% +/-10% 

Blank Cone. (mg/Kg) 
TPH 

Concentration 
ND 

Detection Limit 
17.7 

Duplicate Cone. (mg/Kg) 
TPH 

Spike Cone. (mg/Kg) 
TPH 

Sample 
23.6 

Sample Duplicate % Difference Accept. Range 
23.6 25.1 6.4% +/-30% 

Spike Added Spike Result % Recovery Accept Range 
2,000 1,850 91.4% 80-120% 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and Waste, USEPA Storet No. 4551,1978. 

Comments: QA/QC for Samples 55146-55155 



Analytical Laboratory Chloride 

Client: 
Sample ID: 
Lab ID#: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2S-TZ 
55146 
Soil 
Cool 
Intact 

Project*: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Chain of Custody: 

98085-0013 
07-19-10 
07-14-10 
07-14-10 
07-16-10 
9944 

Parameter Concentration (mg/Kg) 

Total Chloride 265 

Reference: U.S.E.PA, 4500B, "Methods for Chemical Analysis of Water and Wastes", 1983. 
Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments: Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ=Vadose Zone; S=South; N=North 

Analyst 
> 
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envirotech 
Analytical Laboratory Chloride 

Client: 
Sample ID: 
Lab ID#: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2N-TZ 
55147 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received. 
Date Analyzed: 
Chain of Custody: 

98065-0013 
07-19-10 
07-14-10 
07-14-10 
07-16-10 
9944 

Parameter Concentration (mg/Kg) 

Total Chloride 165 

Reference: U.S.E.PA., 4500B, "Methods for Chemical Analysis of Water and Wastes", 1983. 
Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments: Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ=Vadose Zone; S=South; N=North 

Analyst 

i f t r i ic i i t -L . . . r- A r_. - . t m r \ r-\-% i n / - i . L / » * 



Analytical Laboratory Chloride 

Client: 
Sample ID: 
Lab ID#: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2S-VZ-1 
55148 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Chain of Custody: 

98065-0013 
07-19-10 
07-14-10 
07-14-10 
07-16-10 
9944 

Parameter Concentration (mg/Kg) 

Total Chloride 175 

Reference: U.S.E.P.A., 4500B, "Methods for Chemical Analysis of Water and Wastes", 1983. 
Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments: Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ=Vadose Zone; S-South; N=North 

Analyst 



envirotech 
Analytical Laboratory Chloride 

Client: 
Sample ID: 
Lab ID#: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2S-VZ-2 
55149 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Chain of Custody: 

98065-0013 
07-19-10 
07-14-10 
07-14-10 
07-16-10 
9944 

Parameter Concentration (mg/Kg) 

Total Chloride 375 

Reference: U.S.E.P.A., 4500B, "Methods for Chemical Analysis of Water and Wastes". 1983., 
Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments: Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ=Vadose Zone; S=South; N=North 

Analyst 



Chloride 

Client: 
Sample ID: 
Lab ID#: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2S-VZ-3 
55150 
Soil 
Cool 
Intact 

Project*: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Chain of Custody: 

98065-0013 
07-19-10 
07-14-10 
07-14-10 
07-16-10 
9944 

Parameter Concentration (mg/Kg) 

Total Chloride 410 

Reference: U.S.E.P.A., 45008, "Methods for Chemical Analysis of Water and Wastes", 1983. 
Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments: Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ=Vadose Zone; S=South; N=North 

Analyst 1 



Chloride 

Client: 
Sample 10: 
Lab ID#: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2S-VZ-4 
55151 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Chain of Custody: 

98065-0013 
07-19-10 
07-14-10 
07-14-10 
07-16-10 
9944 

Parameter Concentration (mg/Kg) 

Total Chloride 130 

Reference: U.S.E.P.A., 4500B, "Methods for Chemical Analysis of Water and Wastes", 1983. 
Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments: Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ=Vadose Zone; S=South; N=North 

Analyst ' 

c*7Q£ iic Wmh t̂-nt CA c^rm!».»nr M M o-Mni I ok lcnc\co i neic c, lonrwic i i o i n c» /cnc ico i IKC Uk/Bl..„..;~.»»,U , ™ 



envirotech 
Analytical Laboratory Chloride 

Client: 
Sample ID: 
Lab IDS: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2N-VZ-1 
55152 
Soil 
Cool 
Intact 

Project*: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Chain of Custody: 

98065-0013 
07-19-10 
07-14-10 
07-14-10 
07-16-10 
9944 

Parameter Concentration (mg/Kg) 

Total Chloride 

Reference: U.S.E.P.A, 4500B. "Methods for Chemical Analysis of Water and Wastes", 1983. 
Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments: Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ=Vadose Zone; S=South; N=North 

Analyst 
3 



Chloride 

Client: 
Sample ID: 
Lab ID#: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2N-VZ-2 
55153 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Oate Sampled: 
Date Received: 
Oate Analyzed: 
Chain of Custody: 

98065-0013 
07-19-10 
07-14-10 
07-14-10 
07-16-10 
9944 

Parameter Concentration (mg/Kg) 

Total Chloride 55 

Reference: U.S.E.P.A., 4500B, "Methods for Chemical Analysis of Water and Wastes", 1983. 
Standard Methods For The Examination of Water And Waste Water", 18th ed.. 1992. 

Comments: Key Farmington NMI-9 Land Farm 
TZ=Treatment Zone; VZ=Vadose Zone; S=South; N=North 

Analyst 

PW lir ii:-l CA r — I. ru. / r r \ r \ t \ r 



Analytical Laboratory Chloride 

Client: 
Sample ID: 
Lab ID#: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2N-VZ-3 
55154 
Soil 
Cool 
Intact 

Project*: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Chain of Custody: 

98065-0013 
07-19-10 
07-14-10 
07-14-10 
07-16-10 
9944 

Parameter Concentration (mg/Kg) 

Total Chloride 235 

Reference: U.S.E.P.A., 4500B, "Methods for Chemical Analysis of Water and Wastes", 1983. 
Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments: Key Farmington NMI-9 Land Farm 
T2=Treatment Zone; VZ=Vadose Zone; S=South; N=North 

Analyst 

7CJC i ic u i«k , .« . . CA c — — M i l o f j t A i I nu i c n c \ C 3 i AC1C r* torm\ n o m m r.. / r r \ r \ c~>~t m r r 



envirotech 
Analytical Laboratory Chloride 

Client: 
Sample ID: 
Lab ID#: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2N-VZ-4 
55155 
Soil 
Cool 
Intact ^ 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Chain of Custody: 

98065-0013 
07-19-10 
07-14-10 
07-14-10 
07-16-10 
9944 

Parameter Concentration (mg/Kg) 

Total Chloride 180 

Reference: U.S.E.P.A, 4500B, "Methods for Chemical Analysis of Water and Wastes", 1983. 
Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments: Key Farmington NMI-9 Land Farm 
T2=Treatment Zone; VZ=Vadose Zone; S=South; N-North 

Analyst 

C 7 0 K 1 K U m h u i t w £ A E ^ r m m n t / s n M M 0 7 4 f t 1 D k / c n c \ c 7 T r t e i c cworvwoen m m e» icr \c\ con I O C C uk /»«« , . 





K°* Energy f f r m t f n r t P f t Permit NM-9 Umdfmrm SamtOm Rmoort.2nd Quarter 2010 

-StrmafefftettiL^ 

Chlorides 

Tout 

TPH 418.1 

Total 

TPH M I S 

Total 

i/1C«ll-2S-TZ 

^ ^ ^ ^ 7 N - T Z 

C«I)-2S-VZ-1 

Cetr-2S-VZ-2 

CtK-2S-VZ-3 

Ceir-2S-VZ-4 

Ct ih2H-VZ-l 

CeU-2N-VZ-2 

Cefl-2N-V2>3 

Ce»-2N-VZ-4 

•7/14/zoirr 

•7/14/2010" 

*7/l 4/2010-

•7/14/201Q-

•7/14/2010-

•7/14/2010" 

•7/14/ZOiO" 

•7/14/2010" 

-7/14/2010-

-7/14/2010-

Soll 

Son 

11.2 

99.7 

BTEX 8021 

Tote! 

NO 

48.5 

H-P.Xyiene O-Xytow 

S o t f 

SOB-

See Sampfe Field Note* below for sample coOeetton location grids. 
Example: C«il-2N-VZ-l was coJIected from the North half of Cell #2 tn grid #7 . 

•Soil* these t n u were noted to have dark stained soils with moderate hydrocarbon odors approximately 1-2 faat deep In piacas. See attached photos 

>C«I) # 1 not sampled out of servica for aevaral years 

>Treatmart Zona sample* were 1 com&ostte f rom 4 discrete samples 

>Vadose Zona samples wan* randomly selected using ' ou t of the hat number draw* for grids- sample taken between 3-4 fact betow the treatment zone-
>0t r t Pile sample was 1 composite from 12 discrete samples 
>Background Samples not yet estabeshed 

175 117 NO ND ND ND ND ND ND ND ND 

375 23.6 NO ND ND ND ND ND ND ND ND 

410 2730 HO NO ND ND ND ND ND ND ND H 
130 6650 4.4 2.1 2.3 ND ND ND ND ND ND 

5 347 NO ND NO ND ND ND ND ND ND 

55 51.7 ND ND ND ND ND ND ND ND ND '{. 

235 11,100 25.0 8.3 17.S ND ND ND ND ND ND 

150 158 ND NO ND ND ND NO ND ND ND 

"lias 
'ft' 

400 27,800 1.3 ND 1.3 11.2 NO ND ND 6.1 5.1 

rfjQhHatnad cate requires action t Action;^ i Wore mygmssfvo tilling 

ftwt» rwqutnmmBts — . _ " p l v ^ ' f 



1 

I 

5S* 

fe 

An tm-ittc aUg&c safety mcciinj uili be condiKted b* ihe Key 
Personal describing oo-siieharantv. 

Price LLC will mtHixfc OTJ safctj isaits amcarimg sampling. 

/Wrf ri**/*, -4^tF, W< zesf^t', 

Sign-oil: Attending: 





Appendix VIII- 2010 Dirt Pile Sampling 

Sampling Results 
COC's 
Field Reports and Selected Photos 



envirotech 
Analytical Laboratory EPA METHOD 8015 Modified 

Nonhalogenated Volatile Organics 
Total Petroleum Hydrocarbons 

Client 

Sample ID: 

Laboratory Number: 

Chain of Custody No: 

Sample Matrix: 

Preservative: 

Condition: 

Key Energy 

Dirt Pile 

55156 
9945 
Soil 

Cool 

Intact 

Project #: 

Date Reported: 

Date Sampled: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Analysis Requested: 

98065-0013 
07-15-10 

07-14-10 

07-14-10 

07-14-10 

07-15-10 

8015 TPH 

Parameter 
Concentration 

(mg/Kg) 

Det. 
Limit 

(mg/Kg) 

Gasoline Range (C5 - C10) 

Diesel Range (C10-C28) 

i otai retrOieum K y d r o c a r o o n s 

ND 

1.3 

0.2 

0.1 

ND - Parameter not detected at the stated detection limit. 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid Waste, 
SW-846, USEPA, December 1996. 

Comments: Key Farmington NMI-9 Land Farm 

Analyst Review 



nvirotech 
Analytical Laboratory EPA Method 8015 Modified 

Nonhalogenated Volatile Organics 
Total Petroleum Hydrocarbons 

Quality Assurance Report 

Client: 
Sample ID: 
Laboratory Number: 
Sample Matrix: 
Preservative: 
Condition: 

QA/QC 
07-15-10 QA/QC 
55143 
Methylene Chloride 
N/A 
N/A 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Analysis Requested: 

N/A 
07-15-10 
N/A 
N/A 
07-15-10 
TPH 

Gasoline Range C5-C10 
Diesel Range C10 - C28 

05-07-07 
05-07-07 

9.9960E+002 
9.9960E+002 

1.0000E+003 
1.0000E+003 

0.04% 
0.04% 

0-15% 
0-15% 

Gasoline Range C5-C10 
Diesel Range C10 - C28 
Total Petroleum Hydrocarbons 

•Duplicate Conc:(mg/KgT 
Gasoline Range C5-C10 
Diesel Range C10 - C28 

ND 
ND 
ND 

0.2 
0.1 
0.2 

cjjiii 
0 - 30% 
0 • 30% 

I I I i i i i S H < i i 
Gasoline Range C5-C10 
Diesel Range C10 - C28 

3o Pjfo,/ery 
102% 
101% 

ND - Parameter not detected at the stated detection limit. 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid Waste, 
SW-846, USEPA, December 1996. 

Comments: QA/QC for Samples 55141, 55143-55145 and 55156 

I 



Jfĉ  envirotech 
Analytical Laboratory EPA METHOD 8021 

AROMATIC VOLATILE ORGANICS 

Client 
Sample ID: 
Laboratory Number: 
Chain of Custody: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Dirt Pile 
55156 
9945 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Date Extracted: 
Analysis Requested: 

98065-0013 
07-15-10 
07-14-10 
07-14-10 
07-15-10 
07-14-10 
BTEX 

Parameter 
Concentration 

(ug/Kg) 

Det. 
Limit 

(ug/Kg) 

Benzene ND 0.9 
Toluene ND 1.0 
Ethylbenzene ND 1.0 
p.m-Xylene 6.1 1.2 
o-Xylene 5.1 0.9 

Total BTEX 11.2 

ND - Parameter not detected at the stated detection limit. 

Surrogate Recoveries: Parameter 
Fluorobenzene 
1,4-difluorobenzene 
Bromochlorobenzene 

Percent Recovery 
100 % 
100 % 
100 % 

References: Method 5030B. Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 
USEPA, December 1996. 

Comments: Key Farmington NMI-9 Land Farm 

Analyst Review 
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envirotech 
Analytical Laboratory 

EPA METHOD 8021 
AROMATIC VOLATILE ORGANICS 

Client 
Sample ID: 
Laboratory Number: 
Sample Matrix: 
Preservative: 
Condition: 

N/A 
0715BBLK QA/QC 
55143 
Soil 
N/A 
N/A 

Project* 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Analysis: 

N/A 
07-15-10 
N/A 
N/A 
07-15-10 
BTEX 

Calibration and. •l-Cal RF.. 0-Cal'RF ^?Blanjc. rCb-:,; Detect. \ * 

-Detection'Limtfs (ug'L) . Accept Range.0^-.15%" , , :^Conc^ > - •L jmi t^ f^_ ! 

Benzene 7.9583E+005 7.9742E+O0S 0.2% ND 0.1 
Toluene 8.7319E+005 8.7494E+005 0.2% ND 0.1 
Ethylbenzene 7.8172E+005 7.8329E+005 • 0.2% ND 0.1 
p.m-Xylene 1.8923E+006 1.8961 E+006 0.2% ND 0.1 
o-Xylene 6.6287E+005 6.6420E+005 0.2% ND 0.1 

' vjDupifcate'i 'i^T§i $Dif8.rV=1 mmmm 
Benzene ND ND 0.0% 0-30% 0.9 
Toluene ND ND 0.0% 0 • 30% 1.0 
Ethylbenzene ND ND 0.0% 0-30% 1.0 
p.m-Xylene 2.2 2.0 9.1% 0 - 30% 1.2 
o-Xylene 5.1 5.1 0.0% 0 - 30% 0.9 

Benzene 

Toluene 

Ethylbenzene 
p.m-Xylene 

o-Xylene 

ND 

ND 

ND 

2.2 

5.1 

50.0 

50.0 

50.0 

100 

50.0 

50.2 

49.5 

49.4 

99.1 

50.0 

100% 

99.0% 

98.8% 

98.9% 

99.0% 

39-150 
46 -148 
32-160 
46 -148 
46 -148 

NO - Parameter not detected at the stated detection limit. 

References: Method 50308, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846. USEPA, 
December 1996. 
Method 8021B, Aromatic and Halogenated Volatiles by Gas Chromatography Using 
Photolonization and/or Electrolytic Conductivity Detectors, SW-846, USEPA December 1996. 
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envirotech 
Analytical Laboratory 

EPA METHOD 418.1 
TOTAL PETROLEUM 

HYDROCARBONS 

Client: 
Sample ID: 
Laboratory Number: 
Chain of Custody No: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Dirt Pile 
55156 
9945 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Analysis Needed: 

98065-0013 
07-15-10 
07-14-10 
07-14-10 
07-15-10 
07-15-10 
TPH-418.1 

[ Parameter 
Concentration 

(mg/kg) 

Det. 
Limit 

(mg/kg) 

Total Petroleum Hydrocarbons 27,800 151 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and Waste.. USEPA Storet No. 4551,1978. 

Comments: Key Farmington NMI-9 Land Farm 

tic i c . u . . . . . . CA r - . I H J O-MA-t 



envirotech 
Analytical Laboratory 

EPA METHOD 418.1 
TOTAL PETROLEUM 

HYROCARBONS 
QUALITY ASSURANCE REPORT 

Client: 
Sample 10: 
Laboratory Number: 
Sample Matrix: 
Preservative: 
Condition: 

QA/QC 
QA/QC 

07-15-TPH.QA/QC 55156 
Freon-113 
N/A 
N/A 

Project #: 
Date Reported: 
Date Sampled: 
Date Analyzed: 
Date Extracted: 
Analysis Needed: 

N/A 
07-15-10 
N/A 
07-15-10 
07-15-10 
TPH 

{Cal ibrat ion l-Cal Date C-Cal Date l-Cal RF: C-Cal RF: % Difference Accept. Range 
06-30-10 07-15-10 1,716 1,770 3.1% +/-10% 

s BlankConci (mg/Kg) 
TPH 

Concentration 
ND 

: Detection Limit 
15.1 

Duplicate Cone. (mg/Kg) 
TPH 

Sample Duplicate % Difference Accept. Range 
27,800 - 23,400 15.8% +/-30% 

I Spike Cone. (mg/Kg) 
TPH 

Sample 
27,800 

Spike Added 
2,000 

Spike Result 
24,700 

% Recovery 
82.9% 

Accept Range 
80 -120% 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and Waste, USEPA Storet No. 4551.1978. 

Comments: QA/QC for Samples 55156, 55141, 55143 and 55159 



envirotech 
Analytical Laboratory Chloride 

Client: 
Sample ID: 
Lab ID#: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Dirt Pile 
55156 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Chain of Custody: 

98065-0013 
07-15-10 
07-14-10 
07-14-10 
07-15-10 
9945 

Parameter Concentration (mg/Kg) 

Total Chloride 400 

Reference: U.S.E.P.A., 4500B, "Methods for Chemical Analysis of Water and Wastes", 1983. 
Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments: Key Farmington NMI-9 Land Farm 

2 ^ 
Analyst 

# 
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Appendix VIII- 2010 Third Quarter Sampling 

Sampling Results 
COC's 
Field Reports and Selected Photos 



envirotech 
Analytical Laboratory 

EPA METHOD 8015 Modified 

Nonhalogenated Volatile Organics 

Total Petroleum Hydrocarbons 

Client Key Energy Project*: 98065-0013 
Sample ID: Cell 2N-VZ-1-7 Date Reported: 10-11-10 
Laboratory Number: 56115 Date Sampled: 10-07-10 
Chain of Custody No: 9948 Date Received: 10-07-10 
Sampie Matrix: Soil Date Extracted: 10-08-10 
Preservative: Cool Date Analyzed: 10-11-10 
Condition: Intact Analysis Requested: 8015 TPH 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5 -C10) ND 0.2 

Diesel Range (C10 - C28) ND 0.1 

Total Petroleum Hydrocarbons ND 

ND - Parameter not detected at the stated detection limit. 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid Waste, 
SW-846, USEPA, December 1996. 

Comments: Key Farmington NM 1-9 Land Farm 



Analytical Laboratory EPA METHOD 8015 Modified 
Nonhalogenated Volatile Organics 

Total Petroleum Hydrocarbons 

Client- Key Energy Project #: 98065-0013 
Sample ID: Cell2S-VZ-1-4 Date Reported: 10-11-10 
Laboratory Number: 56116 Date Sampled: 10-07-10 
Chain of Custody No: 9948 Date Received: 10-07-10 
Sample Matrix: Soil Date Extracted: 10-08-10 
Preservative: Cool Date Analyzed: 10-11-10 
Condition: Intact Analysis Requested: 8015 TPH 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5 -C10) ND 0.2 

Diesel Range (C10 - C28) ND 0.1 

i otai Petroleum Hydrocarbons ND 

ND - Parameter not detected at the stated detection limit 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid Waste, 
SW-846, USEPA, December 1996. 

Comments: Key Farmington NM 1-9 Land Farm 



Analytical Laboratory EPA Method 8015 Modified 
Nonhalogenated Volatile Organics 

Total Petroleum Hydrocarbons 

Quality Assurance Report 

Client: 
Sample ID: 
Laboratory Number: 
Sample Matrix: 
Preservative: 
Condition: 

QA/QC 
10-11-10 QA/QC 
56109 
Methylene Chloride 
N/A 
N/A 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Analysis Requested: 

N/A 
10-11-10 
N/A 
N/A 
10-11-10 
TPH 

- B 
Gasoline Range C5-C10 
Diesel Range C10 - C28 

10-11-10 
10-11-10 

9.9960E+002 
9.9960E+002 

1.0000E+003 
1.0000E+003 

0.04% 
0.04% 

0-15% 
0-15% 

Gasoline Range C5-C10 
Diesel Range C10 - C28 

ND 
ND 

0.2 
0.1 

Gasoline Range C5-C10 
Diesel Range C10 - C28 

ND 
ND 

ND 
ND 

0.0% 
0.0% 

Gasoline Range C5-C10 
Diesel Range C10 - C28 

ND 
ND 

250 
250 

232 
240 

0 - 30% 
0 - 30% 

92.7% 
96.0% 

75 -125% 
75-125% 

ND - Parameter not detected at the stated detection limit 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid Waste, 
SW-846, USEPA, December 1996. 



W^A envirotech 
Analytical Laboratory EPA METHOD 8021 

AROMATIC VOLATILE ORGANICS 

Client: Key Energy Project #: 98065-0013 

Sample ID: Cell 2N-VZ-1-7 Date Reported: 10-11-10 

Laboratory Number. 56115 Date Sampled: 10-07-10 
Chain of Custody: 9948 Date Received: 10-07-10 
Sample Matrix: Soil Date Analyzed: 10-11-10 
Preservative: Cool Date Extracted: 10-08-11 
Condition: Intact Analysis Requested: 

Dilution: 
BTEX 
10 

Det 
Concentration Umit 

Parameter (ug/Kg) (ug/Kg) 

Benzene ND 0.9 
Toluene ND 1.0 
Ethylbenzene ND 1.0 
p.m-Xylene ND 1.2 
o-Xylene 1.5 0.9 

Total BTEX 1.5 

ND - Parameter not detected at the stated detection limit. 

| Surrogate Recoveries: Parameter Percent Recovery 
Fluorobenzene 
1,4-difluorobenzene 
Bromochlorobenzene 

102 % 
92.9 % 
103 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 
USEPA. December 1996. 

Comments: Key Farmington NM 1-9 Land Farm 



Wẑ k envirotech 
Analytical Laboratory EPA METHOD 8021 

AROMATIC VOLATILE ORGANICS 

Client: Key Energy Project*: 98065-0013 
Sample ID: Cell 2S-VZ-1-4 Date Reported: 10-11-10 
Laboratory Number: 56116 Date Sampled: 10-07-10 
Chain of Custody: 9948 Date Received: 10-07-10 
Sample Matrix: Soil Date Analyzed: 10-11-10 
Preservative: Cool Date Extracted: 10-08-11 
Condition: Intact Analysis Requested: 

Dilution: 
BTEX 
10 

Det 
Concentration Limit 

Parameter (ug/Kg) (ug/Kg) 

Benzene 
Toluene 
Ethylbenzene 
p.m-Xylene 
o-Xylene 

Total BTEX 

ND - Parameter not detected at the stated detection limit. 

ND 
ND 
ND 
ND 
2.2 

2.2 

0.9 
1.0 
1.0 
1.2 
0.9 

Surrogate Recoveries: Parameter Percent Recovery 
Fluorobenzene 
1,4-difluorobenzene 
Bromochlorobenzene 

97.0 % 
105 % 
105 % 

References: 

Comments: 

Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 
USEPA December 1996. 

Key Farmington NM 1-9 Land Farm 

Analyst Review 
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rtvlroteeh 
Analytical Laboratory 

EPA METHOD 8021 
AROMATIC VOLATILE ORGANICS 

Client: 
Sample ID: 
Laboratory Number 
Sample Matrix: 
Preservative: 
Condition: 

N/A 
1011BBLK QA/QC 
56120 
Soil 
N/A 
N/A 

Project*: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Analysis: 
Dilution: 

N/A 
10-11-
N/A 
N/A 
10-11-
BTEX 
10 

10 

10 

ion and 
^Detection Limitsifjug/L) s«,ugf|LJ _ . * • Accept Range 0.-15% ^ o n r T j 

Detect. -

Benzene 3.6566E+005 3.6639E+005 0.2% ND 0.1 
Toluene 4.3456E+O0S 4.3543E+005 0.2% ND 0.1 
Ethylbenzene 3.9461E+005 3.954OE+0O5 0.2% ND 0.1 
p,m-Xylene 9.3605E+005 9.3793E+005 0.2% ND 0.1 
o-Xylene 3.5110E+005 3.5181E+005 0.2% ND 0.1 

Benzene ND ND 0.0% 0- 30% 0.9 
Toluene 3.6 3.5 2.8% 0-• 30% 1.0 
Ethylbenzene ND ND 0.0% 0-• 30% 1.0 
p,m-Xy1ene 276 292 5.9% 0-• 30% 1.2 
o-Xylene 82.5 81.4 1.3% 0 • 30% 0.9 

Benzene ND 500 585 117% 39- 150 
Toluene 3.6 500 554 110% 46 -148 
Ethylbenzene ND 500 592 118% 32--180 
p.m-Xylene 276 1000 1,510 118% 46-•148 
o-Xylene 82.5 500 663 114% 46 -148 

ND - Parameter not detected at the stated detection limit 

Dilution: Spike and spiked sample concentration represent a dilution proportional to sample dilution. 

References: Method 5030B. Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 
Method 8021B. Aromatic and Halogenated Volatiles by Gas Chromatography Using 
Photoionteation and/or Bedrofytlc Conductivity Detectors. SW-846, USEPA December 1996. 



envirotech 
Analytical Laboratory 

EPA METHOD 418.1 
TOTAL PETROLEUM 

HYDROCARBONS 

Client: 
Sample ID: 
Laboratory Number: 
Chain of Custody No: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell 2N-VZ-1-7 
56115 
9948 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Analysis Needed: 

98065-0013 
10-11-10 
10-07-10 
10-07-10 
10-08-10 
10-08-10 
TPH-418.1 

Det. 
Concentration Limit 

Parameter (mg/kg) (mg/kg) 

Total Petroleum Hydrocarbons 51.3 39.4 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 

Comments: Key Farmington NM 1-9 Land Farm 
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EPA METHOD 418.1 
TOTAL PETROLEUM 

HYDROCARBONS 

Client Key Energy Project #: 98065-0013 
Sample ID: Cell 2S-VZ-1-4 Date Reported: 10-11-10 
Laboratory Number 56116 Date Sampled: 10-07-10 
Chain of Custody No: 9948 Date Received: 10-07-10 
Sampie Matrix: Soil Date Extracted: 10-08-10 
Preservative: Cool Date Analyzed: 10-08-10 
Condition: Intact Analysis Needed: TPH-418.1 

Det. 
Concentration Limit 

Parameter (mg/kg) (mg/kg) 

Total Petroleum Hydrocarbons 50.0 39.4 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
~1 lAf'.'.t.x I ICCDA M*. ACCA Anfo 

Comments: Key Farmington NM 1-9 Land Farm 



envirotech 
Analytical Laboratory 

Chloride 

Client Key Energy Project*: 98065-0013 
Sample ID: Cell 2N-VZ-1-7 Date Reported: 10-08-10 
LablD#: 56115 Date Sampled: 10-07-10 
Sample Matrix: Soil Date Received: 10-07-10 
Preservative: Cool Date Analyzed: 10-08-10 
Condition: Intact Chain of Custody: 9948 

Parameter ^ Concentration (mg/Kg) 

Total Chloride 240 

Reference: U.S.E.P.A., 4500B, "Methods for Chemical Analysis of Water and Wastes", 1983. 
Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments: Key Farmington NM 1-9 Land Farm 



Analytical Laboratory Chloride 

Client: 
Sample ID: 
Lab ID#: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell 2S-VZ-1-4 
56116 
Soil 
Cool 
Intact 

Project*: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Chain of Custody: 

98065-0013 
10-08-10 
10-07-10 
10-07-10 
10-08-10 
9948 

Parameter Concentration (mg/Kg) 

Total Chloride 65 

Reference: U.S.E.P.A., 4500B, "Methods for Chemical Analysis of Water and Wastes", 1983. 
Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments: Key Farmington NM 1-9 Land Farm 

Analyst Review 
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Appendix VIII- 2010 Fourth Quarter Sampling 

Sampling Results 
COC's 
Field Reports and Selected Photos 



envirotech 
Analytical Laboratory EPA METHOD 8015 Modified 

Nonhalogenated Volatile Organics 
Total Petroleum Hydrocarbons 

Client: Key Energy Projects 98065-0013 
Sampie ID: Cell-2A-1-VZ-5' Date Reported: 02-25-11 
Laboratory Number 57321 Date Sampled: 02-24-11 
Chain of Custody No: 11227 Date Received: 02-24-11 
Sample Matrix: SoO Date Extracted: 02-25-11 
Preservative: Cool Date Analyzed: 02-25-11 
Condition: Intact Analysis Requested: 8015 TPH 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5 -C10) ND 0.2 

Diesel Range (C10- C28) ND 0.1 

Total Petroleum Hydrocarbons ND 

ND - Parameter not detected at the stated detection limit 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid Waste, 
SW-846, USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 



envirotech 
Analytical Laboratory EPA METHOD 8015 Modified 

Nonhalogenated Volatile Organics 
Total Petroleum Hydrocarbons 

Client Key Energy Project*: 98065-0013 
Sample ID: CeH-2B-3-VZ-5" Date Reported: 02-25-11 
Laboratory Number: 57322 Date Sampled: 02-24-11 
Chain of Custody No: 11227 Date Received: 02-24-11 
Sample Matrix: Sofl Date Extracted: 02-25-11 
Preservative: Cool Date Analyzed: 02-25-11 
Condition: Intact Analysis Requested: 8015 TPH 

Det 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5 -C10) ND 0.2 

Diesel Range (C10- C28) ND 0.1 

Total Petroleum Hydrocarbons ND 

ND - Parameter not detected at the stated detection limit 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid Waste, 
SW-846, USEPA December 1996. 

Comments: Key Farmington NM1-9 Land Farm 



envirotech 
Analytical Laboratory EPA METHOD 8015 Modified 

Nonhalogenated Volatile Organics 

Total Petroleum Hydrocarbons 

Client 
Sampie ID: 
Laboratory Number 
Chain of Custody No: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2C-6-VZ-5' 
57323 
11227 
Soil 
Cool 
Intact 

Projects: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Analysis Requested: 

980654)013 
02-25-11 
02-24-11 
02-24-11 
02-25-11 
02-25-11 
8015 TPH 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5 - C10) ND 0.2 

Diesel Range (C10-C28) ND 0.1 

Total Petroleum Hydrocarbons ND 

ND - Parameter not detected at the stated detection limit 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid Waste, 
SW-646, USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 



envirotech 
Analytical Laboratory EPA METHOD 8015 Modified 

Nonhalogenated Volatile Organics 

Total Petroleum Hydrocarbons 

Client 
Sample ID: 
Laboratory Number 
Chain of Custody No: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2D-2-VZ-5" 
57324 
11227 
Soil 
Cool 
Intact 

Project* 
Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Analysis Requested: 

98065-0013 
02-26-11 
02-24-11 
02-24-11 
02-25-11 
02-25-11 
8015 TPH 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5 - C10) ND 0.2 

Diesel Range (C10-C28) ND 0.1 

Total Petroleum Hydrocarbons ND 

ND - Parameter not detected at the stated detection limit 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid Waste, 
SW-846, USEPA December 1996. 

Comments: Key Farmington NM1-9 Land Farm 



envirotech 
Analytical Laboratory EPA METHOD 8015 Modified 

Nonhalogenated Volatile Organics 
Total Petroleum Hydrocarbons 

Client Key Energy Project*; 98065-0013 
Sampie ID: Ce!l-2A-TZ Date Reported: 02-26-11 
Laboratory Number. 57325 Date Sampled: 02-24-11 
Chain of Custody No: 11227 Date Received: 02-24-11 
Sample Matrix: Soil Date Extracted: 02-25-11 
Preservative: Cool Date Analyzed: 02-25-11 
Condition: Intact Analysis Requested: 8015 TPH 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5 -C10) 5.8 0.2 

Diesel Range (C10- C28) 11.4 0.1 

Total Petroleum Hydrocarbons 17.2 

ND - Parameter not detected at the stated detection limit. 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid Waste, 
SW-846, USEPA December 1996. 

Comments: Key Farmington NM 1-9 Land Farm 

Analyst /y f * " " \ Review 

r96 US Highway 64, Farmington, NM 87401 Ph {505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotedVrnc.com envirotedi-inc.com 



envirotech 
Analytical Laboratory 

EPA METHOD 8015 Modified 
Nonhalogenated Volatile Organics 

Total Petroleum Hydrocarbons 

Client Key Energy Project*: 98065-0013 
Sample ID: Ceil-2B-TZ Date Reported: 02-26-11 
Laboratory Number. 57326 Date Sampled: 02-24-11 
Chain of Custody No: 11227 Date Received: 02-24-11 
Sample Matrix: Soil Date Extracted: 02-25-11 
Preservative: Cool Date Analyzed: 02-25-11 
Condition: Intact Analysis Requested: 8015 TPH 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5 -C10 ) 5.9 0.2 

Diesel Range (C10- C28) 16.5 0.1 

Total Petroleum Hydrocarbons 22.4 

ND - Parameter not detected at the stated detection limit 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid Waste, 
SW-846, USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 



envirotech 
Analytical Laboratory EPA METHOD 8015 Modified 

Nonhalogenated Volatile Organics 
Total Petroleum Hydrocarbons 

Client- Key Energy Project*: 980654)013 
Sample ID: Cell-2C-TZ Date Reported: 02-26-11 
Laboratory Number. 57327 Date Sampled: 02-24-11 
Chain of Custody No: 11227 Date Received: 02-24-11 
Sample Matrix: Soil Date Extracted: 02-25-11 
Preservative: Cool Date Analyzed: 02-25-11 
Condition: Intact Analysis Requested: 8015 TPH 

Det 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5 - C10) 4.3 0.2 

Diesel Range (C10 - C28) 6.8 0.1 

Total Petroleum Hydrocarbons 11.1 

ND - Parameter not detected at the stated detection limit 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid Waste, 
SW-846, USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 



envirotech 
Analytical Laboratory EPA METHOD 8015 Modified 

Nonhalogenated Volatile Organics 
Total Petroleum Hydrocarbons 

Client Key Energy Projects: 98065-0013 
Sample ID: Cell-2D-TZ Date Reported: 02-26-11 
Laboratory Number 57328 Date Sampled: 02-24-11 
Chain of Custody No: 11227 Date Received: 02-24-11 
Sample Matrix: SoD Date Extracted: 02-25-11 
Preservative: Cool Date Analyzed: 02-25-11 
Condition: Intact Analysis Requested: 8015 TPH 

Det 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5 -C10) ND 0.2 

Diesel Range (C10- C28) ND 0.1 

Total Petroleum Hydrocarbons ND 

ND - Parameter not detected at the stated detection limit 

References: Method 8015B, Nonhatdgenated voiatiie Organics, Test Methods for Evaluating Soiid Waste, 
SW-846, USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 



envirotech 
Analytical Laboratory EPA Method 8015 Modified 

Nonhalogenated Volatile Organics 
Total Petroleum Hydrocarbons 

Quality Assurance Report 

Client: 
Sample ID: 
Laboratory Number 
Sample Matrix: 
Preservative: 
Condition: 

QA/QC 
02-25-11 QA/QC 
57315 
Methylene Chloride 
WA 
N/A 

Project*: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Analysis Requested: 

N/A 
02-25-11 
N/A 
N/A 
02-25-11 
TPH 

l-Cal RF&; ^^Cai,RFl:uU%^ 
Gasoline Range C5-C10 
Diesel Range C10-C28 

02-25-11 9.9960E+002 1.0000E+003 0.04% 0-15% 
02-25-11 9.9960E+002 1.0000E+003 0.04% 0-15% 

Gasoline Range C5-C10 ND 0.2 
Diesel Range C10-C28 ND 0.1 

pjipilcOTeTGjwc^(m 
Gasonne Range C5-C10 ND ND 0.0% 0-30% 
Diesel Range C10-C28 ND ND 0.0% 0-30% 

LSpLkjgCon^tmffl 
Gasoline Range C5-C10 ND 250 254 102% 75-125% 
Diesel Range C10-C28 ND 250 255 102% 75-125% 

ND - Parameter not detected at the stated detection limit. 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid Waste, 
SW-846, USEPA, December 1996. 

Comments: QA/QC for Samples 57315-57328,57291-57293 

96 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



envirotech 
Analytical Laboratory EPA METHOD 8021 

AROMATIC VOLATILE ORGANICS 

Client Key Energy Project*: 98065-0013 
Sample ID: Ce»-2A-1-VZ-5' Date Reported: 02-25-11 
Laboratory Number 57321 Date Sampled: 02-24-11 
Chain of Custody: 11227 Date Received: 02-24-11 
Sample Matrix: Soil Date Analyzed: 02-25-11 
Preservative: Cool Date Extracted: 02-25-11 
Condition: Intact Analysis Requested: BTEX 

Dilution: 10 
Det. 

Concentration Limit 
Parameter (ug/Kg) (ug/Kg) 

Benzene ND 0.9 
Toluene ND 1.0 
Ethylbenzene ND 1.0 
p.m-Xylene 22.2 1.2 
o-Xylene ND 0.9 

Total BTEX 22.2 

ND - Parameter not detected at the stated detection limit. 

Surrogate Recoveries: Parameter Percent Recovery 
Fluorobenzene 92.2 % 
1,4-difluorobenzene 93.2 % 
Bromochlorobenzene 90.5 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
'December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 
USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 

Review 

! 96 US Highway 64, Farmington, NM 87401 Ph{505)632-0615 Fr(800)362-1879 Fx(505)632-1865 lab®envirotech-inccom envirotech-inc.com 



envirotech 
Analytical Laboratory EPA METHOD 8021 

AROMATIC VOLATILE ORGANICS 

Client Key Energy Project*: 98065-0013 
Sample ID: CelI-2B-3-VZ-5' Date Reported: 02-25-11 
Laboratory Number. 57322 Date Sampled: 02-24-11 
Chain of Custody: 11227 Date Received: 02-24-11 
Sample Matrix Soil Date Analyzed: 02-25-11 
Preservative: Cool Date Extracted: 02-25-11 
Condition: Intact Analysis Requested: BTEX 

Dilution: 10 
Det 

Concentration Limit 
Parameter (ug/Kg) (ug/Kg) 

Benzene ND 0.9 
Toluene ND 1.0 
Ethylbenzene ND 1.0 
p.m-Xylene ND 1.2 
o-Xylene ND 0.9 

Total BTEX ND 

ND - Parameter not detected at the stated detection limit 

Surrogate Recoveries: Parameter Percent Recovery 
Fluorobenzene 106 % 
1,4-difluorobenzene 91.5 % 
Bromochlorobenzene 98.9 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 
USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 

US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr(800)362-1879 Fx(505) 632-1865 lab@enviratech-inccom enwrotech-inccom 



envirotech 
Analytical Laboratory EPA METHOD 8021 

AROMATIC VOLATILE ORGANICS 

Client- Key Energy Project*: 98065-0013 
Sample ID: CeK-2C-6-VZ-5' Date Reported: 02-25-11 
Laboratory Number 57323 Date Sampled: 02-24-11 
Chain of Custody: 11227 Date Received: 02-24-11 
Sample Matrix: Soil Date Analyzed: 02-25-11 
Preservative: Cool Date Extracted: 02-25-11 
Condition: Intact Analysis Requested: BTEX 

Dilution: 10 
Det. 

Concentration Limit 
Parameter (ug/Kg) (ug/Kg) 

Benzene ND 0.9 
Toluene ND 1.0 
Ethylbenzene 1.5 1.0 
p,m-Xylene 25.0 1.2 
o-Xylene 2.1 0.9 

Total BTEX 

ND - Parameter not detected at the stated detection limit 

28.6 

I Surrogate Recoveries: Parameter Percent Recovery 

References: 

Fluorobenzene 
1,4-difluorobenzene 
Bromochlorobenzene 

113 % 
108 % 
104 % 

Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 
USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 

Review 

'96 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



envirotech 
Analytical Laboratory EPA METHOD 8021 

AROMATIC VOLATILE ORGANICS 

Client Key Energy Project*: 98065-0013 
Sample ID: Cell-2D-2-VZ-5' Date Reported: 02-25-11 
Laboratory Number 57324 Date Sampled: 02-24-11 
Chain of Custody: 11227 Date Received: 02-24-11 
Sample Matrix: Soil Date Analyzed: 02-25-11 

Preservative: Cool Date Extracted: 02-25-11 
Condition: Intact Analysis Requested: BTEX 

DflutJon: 10 
Det. 

Concentration Limit 
Parameter (ug/Kg) (ug/Kg) 

Benzene ND 0.9 
Toluene ND 1.0 
Ethylbenzene ND 1.0 
p.m-Xylene ND 1.2 
o-Xylene ND 0.9 

Total BTEX ND 

ND-Parameter not detected at the stated detection limit. 

Surrogate Recoveries: Parameter Percent Recovery 
Fluorobenzene 103 % 
1,4-difluorobenzene 87.8 % 
Bromochlorobenzene 101 % 

References: Method 5030B, Purge-and-Trap. Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 
USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 



envirotech 
Analytical Laboratory EPA METHOD 8021 

AROMATIC VOLATILE ORGANICS 

Client Key Energy Project*: 98065-0013 
Sample ID: CeH-2A-TZ Date Reported: 02-25-11 
Laboratory Number 57325 Date Sampled: 02-24-11 

Chain of Custody: 11227 Date Received: 02-24-11 
Sample Matrix: Soil Date Analyzed: 02-25-11 
Preservative: Cool Date Extracted: 02-25-11 
Condition: Intact Analysis Requested: 

Dilution: 
BTEX 
10 

Det. 
Concentration Limit 

Parameter (ug/Kg) (ug/Kg) 

Benzene 
Toluene 
Ethylbenzene 
p.m-Xylene 
o-Xylene 

Total BTEX 

ND 
ND 
ND 
ND 
ND 

ND 

0.9 
1.0 
1.0 
1.2 
0.9 

ND - Parameter not detected at the stated detection limit 

Surrogate Recoveries: Parameter Percent Recovery 
Fluorobenzene 
1,4-difluorobenzene 
Bromochlorobenzene 

105 % 
86.4 % 
97.2 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 
USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 

Review 

'96 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab®envirotech-inccom envirotech-inc.com 



envirotech 
Analytical Laboratory EPA METHOD 8021 

AROMATIC VOLATILE ORGANICS 

Client Key Energy Project*: 98085-0013 
Sample ID: CeO-2B-TZ Date Reported: 02-25-11 
Laboratory Number. 57326 Date Sampled: 02-24-11 
Chain of Custody: 11227 Date Received: 02-24-11 
Sample Matrix: SoO Date Analyzed: 02-25-11 
Preservative: Cool Date Extracted: 02-25-11 
Condition: Intact Analysis Requested: BTEX 

Dilution: 10 
Det. 

Concentration Limit 
Parameter (ug/Kg) ("9/Kg) 

Benzene 
Toluene 
Ethylbenzene 
p.m-Xylene 
o-Xylene 

Total BTEX 

ND - Parameter not detected at the stated detection limit 

ND 
ND 
ND 
ND 
ND 

ND 

0.9 
1.0 
1.0 
1.2 
0.9 

Surrogate Recoveries: Parameter Percent Recovery 

References: 

Fluorobenzene 
1,4-difluorobenzene 
Bromochlorobenzene 

95.4 % 
93.7 % 
95.9 % 

Method 5030B, Purge-and-Trap, Test Methods for Evaluating SoBd Waste, SW-846, USEPA, 
December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 
USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 

Review 

'96 US Highway 64, Farmington, NM 87401 Ph {505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inccom 



envirotech 
Analytical Laboratory 

EPA METHOD 8021 
AROMATIC VOLATILE ORGANICS 

Client N/A Project*: N/A 
Sample ID; 0225BBLK QA/QC Date Reported: 02-25-11 
Laboratory Number. 57315 Date Sampled: N/A 
Sample Matrix: Soil Date Received: N/A 
Preservative: N/A Date Analyzed: 02-25-11 
Condition: N/A Analysis: BTEX 

Dilution: 10 

rCal'ibra1Ion|a 
Detection; L 

' P ^ : R I » i & 
Accepts Ranaê Q 

1 , ^ 3 > r ^ : v s C O n C ^ i ? & ^ 

tDifeWspii 

Benzene 1.4101E+005 1.4129E+005 0.2% ND 0.1 
Toluene 1.4303E+O05 1.4332E+005 0.2% ND 0.1 
Ethylbenzene 1.2437E+005 1.2462E+005 0.2% ND 0.1 
p.m-Xylene Z8746E+005 2.8803E+O05 0.2% ND 0.1 
o-Xylene 1.1856E+005 1.1879E+005 0.2% ND 0.1 

I PJpJfejKCCbnc;: (ug7Kg)fi 

Benzene ND ND 0.0% 0-30% 0.9 
Toluene ND ND 0.0% 0-30% 1.0 
Ethylbenzene ND ND 0.0% 0-30% 1.0 
p.m-Xylene ND ND 0.0% 0-30% 1.2 
o-Xylene ND ND 0.0% 0-30% 0.9 

SpiRe QohcV (ug/Kg),• «ISampfe; •:'fi.'V«:i^o luntJSRP^E ĵ ?p'0 ]̂§ampfeVf', °ta Recover/; .: ?r AcceptFlange' 

Benzene ND 500 423 84.6% 39-150 
Toluene ND 500 525 105% 46-148 
Ethylbsnzsns ND 500 439 87.8% 32-160 
p.m-Xylene ND 1000 1,020 102% 46-148 
o-Xylene ND 500 433 86.6% 46-148 

ND - Parameter not detected at the stated detection limit 
Dilution: Spike and spiked sample concentration represent a dilution proportional to sample dilution. 

References: 

Comments: 

Anal 

Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste. SW-846, USEPA, 
December 1996. 
Method 8021B, Aromatic and Halogenated Volatiles by Gas Chromatography Using 
Photolonlzation and/or Electrolytic Conductivity Detectors, SW-846. USEPA December 1998. 

QC for Samples 57315, 57321-57326, 57291-5729J 

S" \ Review 

96 US Highway 64, Farmington, NM 87401 Ph(505)632-0615 Fr (800)362-1879 Fx(505) 632-1865 lab@ertvirotech-inc.com envirotech-inc.com 



envirotech 
Analytical Laboratory EPA METHOD 8021 

AROMATIC VOLATILE ORGANICS 

Client Key Energy Project*: 98065-0013 
Sample ID: CELL-2C-TZ Date Reported: 02-25-11 
Laboratory Number 57327 Date Sampled: 02-24-11 
Chain of Custody: 11227 Date Received: 02-24-11 
Sample Matrix: Soil Date Analyzed: 02-25-11 
Preservative: Cool Date Extracted: 02-25-11 
Condition: Intact Analysis Requested: BTEX 

Dilution: 10 
Det. 

Concentration Limit 
Parameter (ug/Kg) (ug/Kg) 

Benzene ND 0.9 
Toluene ND 1.0 
Ethylbenzene ND 1.0 
p.m-Xylene ND 1.2 
o-Xylene ND 0.9 

Total BTEX ND 

ND - Parameter not detected at the stated detection limit. 

Surrogate Recoveries: Parameter Percent Recovery 
Fluorobenzene 99.3 % 
1,4-difluorobenzene 108 % 
Bromochlorobenzene 89.1 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 
USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 

Review 

.796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotedi-inc.com 



envirotech 
Analytical Laboratory EPA METHOD 8021 

AROMATIC VOLATILE ORGANICS 

Client Key Energy Project*: 98065-0013 
Sample ID: CELL-2D-TZ Date Reported: 02-25-11 
Laboratory Number. 57328 Date Sampled: 02-24-11 

Chain of Custody: 11227 Date Received: 02-24-11 
Sample Matrix: Soil Date Analyzed: 02-25-11 
Preservative: Cool Date Extracted: 02-25-11 
Condition: Intact Analysis Requested: BTEX 

Dilution: 10 
Det. 

Concentration Limit 
Parameter (ug/Kg) (ug/Kg) 

Benzene ND 0.9 
Toluene ND 1.0 
Ethylbenzene ND 1.0 
p.m-Xylene ND 1.2 
o-Xylene ND 0.9 

Total BTEX ND 

ND - Parameter not detected at the stated detection limit 

Surrogate Recoveries: Parameter Percent Recovery 
Fluorobenzene 107 % 
1,4-difluorobenzene 114 % 
Bromochlorobenzene 105 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Comments: 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 
USEPA, December 1996. 

Key Farmington NM1-9 Land Farm 

Analyst Review 

'96 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



envirotech 
Analytical Laboratory 

EPA METHOD 8021 
AROMATIC VOLATILE ORGANICS 

Client 
Sample ID: 
Laboratory Number 
Sample Matrix: 
Preservative: 
Condition: 

N/A 
0225BBtK QA/QC 
57317 
Son 
N/A 
N/A 

Calibration; 

'^Dejection: 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Analysis: 
Dilution: 

N/A 
02-25-11 
N/A 
N/A 
02-25-11 
BTEX 
10 

Benzene 4.2789E+006 4.2875E+006 0.2% ND 0.1 
Toluene 1.2882E+006 1.2908E+0D8 0.2% ND 0.1 
Ethylbenzene 9.8101E+005 9.B298E+005 0.2% ND 0.1 
p,m-Xyiene Z1486E+006 2.1529E+O08 0.2% ND 0.1 
o-Xylene 7.9345E+005 7.8504E+005 0.2% ND 0.1 

[Duplicateid^&WW&YMM •aDup?cate^si% ...Accept Ranged '•Detett L i m i t s 

Benzene ND ND 0.0% 0-30% 0.9 
Toluene 161 168 4.3% 0-30% 1.0 
Ethylbenzene 14.9 14.4 3.4% 0-30% 1.0 
p,m-Xytene 1,300 1,380 6.2% 0-30% 1.2 
o-Xylene 111 116 4.2% 0-30% 0.9 

Benzene ND 500 528 106% 39- 150 

Toluene 161 500 682 103% 46-•148 

Ethylbenzene 14.9 500 512 99.5% 32 •160 
p,m-XyIene 1,300 1000 2,380 103% 46-• 148 

o-Xylene 111 500 658 108% 46 •148 

ND - Parameter not detected at the stated detection limit 

Dilution: Spike and spiked sample concentration represent a dilution proportional to sample dilution. 

References: Method S030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste. SW-848, USEPA. 
December 1996. 
Method 8021B. Aromatic and Halogenated Volatiles by Gas Chromatography Using 
Photolonizatlon and/or Electrolytic Conductivity Detectors, SW-846, USEPA December 1998. 

US Highway 64, Farmington, NM 87401 Ph {505)632-0615 Fr{800)362-1879 Fx {505) 632-1865 lao@envirotech-inc.a)m envirotech-inc.com 



envirotech 
Analyt ical Laboratory TRACE METAL ANALYSIS 

Client: Key Energy Project*: 98065-0013 
Sample ID: CelI-2A-1-VZ-5' Date Reported: 03/03/11 

Laboratory Number: 57321 Date Sampled: 02/24/11 

Chain of Custody: 11227 Date Received: 02/24/11 

Sample Matrix: Soil Date Analyzed: 02728/11 
Preservative: Cool Date Digested: 02/28/11 
Condition: Intact Analysts Needed: Total Metals 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Arsenic 1.91 0.01 
Aluminum 4920 0.01 
Barium 202 0.01 
Cadmium 0.30 0.01 
Chromium 3.55 0.01 
Cobalt 2.56 0.01 
Copper 6.08 0.01 
Iron 4100 0.01 
Lead 4.79 0.01 
Manganese 193 0.01 
Molybdenum 0.08 0.01 
Mercury ND 0.01 
Nickel 4.18 0.01 
Selenium 0=05 0.01 
Silver ND 0.01 
Zinc 17.1 0.01 

ND - Parameter not detected at the stated detection limit. 

References: Method 3050B, Acid Digestion of Sediments, Sludges and Soils. 
SW-846, USEPA, December 1996. 

Method 6010B, Analysis of Metals by Inductively Coupled Plasma Atomic Emmision 
Spectorscopy, SW-846, USEPA, December 1996. 

Comments: Key Farmington NWI1-9 Land Farm 

7 < i 
Analyst 

"96 US Highway 64, Farmington, NM 87401 

Review T 
Ph (505)632-0615 Fr(800)362-1879 Fx (505) 632-1865 lab@envirotech-inccom envirotech-inccom 



envirotech 
Analytical Laboratory TRACE METAL ANALYSIS 

Client: Key Energy Project*: 98065-0013 
Sample ID: Ce!l-2B-3-VZ-5' Date Reported: 03/03/11 
Laboratory Number: 57322 Date Sampled: 02/24/11 
Chain of Custody: 11227 Date Received: 02/24/11 
Sample Matrix: Soil Date Analyzed: 02/28/11 
Preservative: Cool Date Digested: 02/28/11 
Condition: Intact Analysis Needed: Total Metals 

Det 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Arsenic 2.08 0.01 
Aluminum 5850 0.01 
Barium 234 0.01 
Cadmium 0.33 0.01 
Chromium 3.91 0.01 
Cobalt 2.80 0.01 
Copper 7.01 0.01 
Iron 4670 0.01 
Lead 4.68 0.01 
Manganese 192 0.01 -. 
Molybdenum 0.06 0.01 
Mercury ND 0.01 
Nickel 4.89 0.01 
Selenium 0.09 0.01 
Silver ND 0.01 
Zinc 19.0 0.01 

ND - Parameter not detected at the stated detection limit. 

References: Method 3050B, Acid Digestion of Sediments. Sludges and Soils. 
SW-846, USEPA, December 1996. 

Method 6010B, Analysis of Metals by Inductively Coupled Plasma Atomic Emmision 

Spectorscopy, SW-846, USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 

6 US Highway 64, Farmington, NM 87401 Ph {505)632-0615 Fr {800)362-1879 Fx (505) 632-1865 lab@enwotech-inc.com envirotech-inc.com 



envirotech 
Analytical Laboratory TRACE METAL ANALYSIS 

Client: Key Energy Project*: 98065-0013 

Sample ID: Cell-2C-6-VZ-5' Date Reported: 03/03/11 

Laboratory Number. 57323 Date Sampled: 02/24711 

Chain of Custody: 11227 Date Received: 02/24/11 

Sample Matrix: Soil Date Analyzed: 02/28/11 

Preservative: Cool Date Digested: 02/28/11 

Condition: Intact Analysis Needed: Total Metals 

Det 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Arsenic 0.92 0.01 
Aluminum 1250 0.01 
Barium 56.5 0.01 
Cadmium 0.11 0.01 
Chromium 0.72 0.01 
Cobalt 1.33 0.01 
Copper 1.15 0.01 
Iron 1710 0.01 
Lead 2.07 0.01 
Manganese 141 0.01 
Molybdenum 0.29 0.01 
Mercury ND 0.01 
Nickel 1.24 0.01 
Selenium 0.08 0.01 
Silver ND 0.01 
Zinc 5.55 0.01 

ND - Parameter not detected at the stated detection limit. 

References: Method 3050B, Acid Digestion of Sediments, Sludges and Soils. 
SW-846, USEPA, Ctecember 1996. 

Method 6010B, Analysis of Metals by Inductively Coupled Plasma Atomic Emmision 

s Spectorscopy, SW-846, USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 

Analyst 

96 US Highway 64, Farmington, NM 87401 

Review 

Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-"mccom envirotech-inc.com 



envirotech 
Analyt ical Laboratory TRACE METAL ANALYSIS 

Client: Key Energy Project*: 98065-0013 
Sample ID: CeH-2D-2-VZ-5' ' Date Reported: 03/03/11 
Laboratory Number: 57324 Date Sampled: 02/24/11 
Chain of Custody: 11227 Date Received: 02/24/11 
Sample Matrix: Soil Date Analyzed: 02/28/11 
Preservative: Cool Date Digested: 02/28/11 
Condition: Intact Analysis Needed: Total Metals 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Arsenic 2.31 0.01 
Aluminum 2540 0.01 
Barium 291 0.01 
Cadmium 0.12 0.01 
Chromium 1.23 0.01 
Cobalt 1.82 0.01 
Copper 1.79 0.01 
Iron 1910 0.01 
Lead 2.38 0.01 
Manganese 145 0.01 
Molybdenum 0.27 0.01 
Mercury ND 0.01 
Nickel 1.99 0.01 
Selenium ND 0.01 
Silver ND 0.01 
Zinc 6.47 0.01 

ND - Parameter not detected at the stated detection limit. 

References: Method 3050B, Acid Digestion of Sediments, Sludges and Soils. 
SW-846, USEPA, December 1996. 

Method 6010B, Analysis of Metals by Inductively Coupled Plasma Atomic Emmision 
Spectorscopy, SW-846, USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 

Analyst 

'796 US Highway 64, Farmington, NM 87401 

Review / / 

Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com ewirotech-inc.com 



envirotech 
Analytical Laboratory TRACE METAL ANALYSIS 

Client: Key Energy Project*: 98065-0013 
Sampie ID: Cell-2A-TZ Date Reported: 03/03/11 
Laboratory Number: 57325 Date Sampled: 02/24/11 
Chain of Custody: 11227 Date Received: 02/24/11 
Sample Matrix: Soil Date Analyzed: 02/28/11 
Preservative: Cool Date Digested: 02/28711 
Condition: Intact Analysis Needed: Total Metals 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Arsenic 2.31 0.01 
Aluminum 3630 0.01 
Barium 947 0.01 
Cadmium 0.63 0.01 
Chromium 8.16 0.01 
Cobalt 2.34 0.01 
Copper 20.0 0.01 
Iron 7200 0.01 
Lead 12.6 0.01 
Manganese 267 0.01 
Molybdenum 0.86 0.01 
Mercury 1.07 0.01 
Nickel 5.37 0.01 
Selenium 0.24 0.01 
Silver ND 0.01 
Zinc 71.4 0.01 

ND - Parameter not detected at the stated detection limit. 

References: Method 3050B, Acid Digestion of Sediments, Sludges and Soils. 
SW-846, USEPA, December 1996. 

Method 6010B, Analysis of Metals by Inductively Coupled Plasma Atomic Emmision 
Spectorscopy, SW-846, USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 

US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



envirotech 
Analytical Laboratory TRACE METAL ANALYSIS 

Client: Key Energy Project*: 98065-0013 
Sample ID: Cell-2B-TZ Date Reported: 03/03/11 
Laboratory Number: 57326 Date Sampled: 02/24/11 
Chain of Custody: 11227 Date Received: 02/24/11 
Sample Matrix: Soil Date Analyzed: 02/26711 
Preservative: Cool Date Digested: 02/28/11 
Condition: Intact Analysis Needed: Total Metals 

Det. 
Concentration Limit 

Parameter (mfl/Kg) (mg/Kg) 

Arsenic 2.49 0.01 
Aluminum 3980 0.01 
Barium 1030 0.01 
Cadmium 0.53 0.01 
Chromium 8.54 0.01 
Cobalt 2.43 0.01 
Copper 19.1 0.01 
Iron 6960 0.01 
Lead 13.0 0.01 
Manganese 266 0.01 
Molybdenum 0.78 0.01 
Mercury 0.94 0.01 
Nickel 5.20 0.01 
Selenium 1.63 0.01 
Silver ND 0.01 
Zinc 81.0 0.01 

ND - Parameter not detected at the stated detection limit. 

References: Method 3050B, Acid Digestion of Sediments, Sludges and Soils. 
SW-846, USEPA, December 1996. 

Method 6010B, Analysis of Metals by Inductively Coupled Plasma Atomic Emmision 
Spectorscopy, SW-846, USEPA, December 1996. 

Key Farmington NM1-9 Land Farm 

Analyst 

96 US Highway 64, Farmington, NM 87401 

(7 Review 

Ph (505)632-0615 Fr(800)362-1879 Fx (505) 632-1865 lab@envirotKh-inc.com envirotech-inc.com 



envirotech 
Analytical Laboratory TRACE METAL ANALYSIS 

Client: Key Energy Project*: 98065-0013 
Sample ID: Cel!-2C-TZ Date Reported: 03/03/11 
Laboratory Number 57327 Date Sampled: 02/24/11 
Chain of Custody: 11227 Date Received: 02/24/11 
Sample Matrix: Soil Date Analyzed: 02/28/11 
Preservative: Cool Date Digested: 02/28711 
Condition: Intact Analysis Needed: Total Metals 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Arsenic 2.26 0.01 
Aluminum 3700 0.01 
Barium 971 0.01 
Cadmium 0.43 0.01 
Chromium 7.20 0.01 
Cobalt 2.14 0.01 
Copper 14.8 0.01 
Iron 5900 0.01 
Lead 10.5 0.01 
Manganese 196 0.01 
Molybdenum 0.69 0.01 
Mercury 0.49 0.01 
Nickel 4.52 0.01 
Selenium 0.15 0.01 
Silver ND 0.01 
Zinc 44.0 0.01 

ND - Parameter not detected at the stated detection limit. 

References: Method 3050B, Acid Digestion of Sediments, Sludges and Soils. 
SW-846, USEPA, December 1996. 

Method 6010B, Analysis of Metals by Inductively Coupled Plasma Atomic Emmision 
Spectorscopy, SW-846, USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 

Analyst 

'96 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotedi-inc.com envirotech-inccom 



envirotech 
Analytical Laboratory TRACE METAL ANALYSIS 

Client: Key Energy Project #: 98065-0013 
Sample ID: Cell-2D-TZ Date Reported: 03/03/11 
Laboratory Number: 57328 Date Sampled: 02/24/11 
Chain of Custody: 11227 Date Received: 02/24/11 
Sample Matrix: Soil Date Analyzed: 02/28/11 
Preservative: Cool Date Digested: 02/28/11 
Condition: Intact Analysis Needed: Total Metals 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Arsenic 1.92 0.01 
Aluminum 2980 0.01 
Barium 470 0.01 
Cadmium 0.29 0.01 
Chromium 3.65 0.01 
Cobalt 1.95 0.01 
Copper 7.96 0.01 
Iron 3720 0.01 
Lead 9.13 0.01 
Manganese 162 0.01 
Molybdenum 0.45 0.01 
Mercury 0.07 0.01 
Nickel 3.63 0.01 
Selenium 0.03 0.01 
Silver ND 0.01 
Zinc 26.0 0.01 

ND "- Parameter not detected at the stated detection limit. 

References: Method 3050B, Acid Digestion of Sediments, Sludges and Soils. 
SW-846, USEPA, December 1996. 

Method 6010B, Analysis of Metals by Inductively Coupled Plasma Atomic Emmision 
Spectorscopy, SW-846, USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 

Analyst 

96 US Highway 64, Farmington, NM 87401 

Review 

Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



envirotech 
Analytical Laboratory 

TRACE METAL ANALYSIS 
Quality Control / 

Quality Assurance Report 
Client: QA/QC Project*. N/A 
Sample ID: 02-28 TM QA/QC Date Reported: 03/03/11 
Laboratory Number: 57323 Date Sampled: N/A 
Sample Matrix: Soil Date Received: N/A 
Analysis Requested: Trace Metals Date Analyzed: 02/28/11 
Condition: N/A Date Digested: 02/28/11 

-; instrument>i £ Method." 
F ^ m f ; Diff. 

1?r̂ j&ecej 

Arsenic ND ND 0.01 0.92 0.91 0.5% 0%- 30% 
Aluminum ND ND 0.01 1,250 1.260 0.8% 0%- 30% 
Barium ND ND 0.01 56.5 56.4 0.2% 0%- 30% 
Cadmium ND ND 0.01 0.11 0.11 0.0% 0%- 30% 
Chromium ND ND 0.01 0.72 0.73 0.4% 0%- 30% 
Cobalt ND ND 0.01 1.33 1.32 0.4% 0%- 30% 
Copper ND ND 0.01 1.15 1.16 1.0% 0%- 30% 
Iron ND ND 0.01 1,710 1,700 0.6% 0%- 30% 
Lead ND ND 0.01 2.07 2.06 0.2% 0%- 30% 
Manganese ND ND 0.01 141 140 0.6% 0%- 30% 
Molybdenum ND ND 0.01 0.29 0.29 0.0% 0%- 30% 
Mercury ND ND 0.01 ND ND 0.0% 0%- 30% 
Nickel ND ND 0.01 1.24 1.24 0.0% 0%- 30% 
Selenium ND ND 0.01 0.08 0.08 0.0% 0%- 30% 
Silver ND ND 0.01 ND ND 0.0% 0%- 30% 
Zinc ND ND 0.01 5.55 5.53 0.4% 0%- 30% 
nv;.v§S|rfker, \-^a. Spike, ••: Sample '.;t;Spiked>:i - '-V̂  Percent vAe*ei rtance j-3 
j " '-'Cpftc; (mg/Kg): • *"••/*." j i . . ^ " . - " . - "Sampie . • Recovery •' ;''•>.; . 
Arsenic 2.50 0.92 3.23 94.5% 80%- 120% 
Aluminum 2.50 1,250 1,180 94.2% 80%- 120% 
Barium 5.00 56.5 58.4 94.9% 80%. • 120% 
Cadmium 2.50 0.11 2.40 92.1% 80%-•120% 
Chromium 5.00 0.72 5.51 962% 80%. •120% 
Cobalt 2.50 1.33 3.46 90.6% 80% • 120% 
Copper 5.00 1.15 8.G3 98.1% 80% -120% 
Iron 2.50 1,710 1,540 89.9% 80% -120% 
Lead 5.00 2.07 6.35 89.9% 80% -120% 
Manganese 2.50 141 135 94.0% 80% -120% 
Molybdenum 1.00 0.29 1.19 92.2% 80% -120% 
Mercury 1.00 ND 0.88 88.4% 80% -120% 
Nickel 5.00 1.24 5.64 90.4% 80% -120% 
Selenium 1.00 0.08 1.01 93.8% 80% -120% 
Silver 1.00 ND 0.97 97.4% 80% -120% 
Zinc 5.00 5.55 10.1 95.4% 80% -120% 

ND - Parameter not detected at the stated detection limit, 
References: 

Comments: 

Method 3050B, Acid Digestion of Sediments, Sludges and Soils. 
SW-846, USEPA, December 1996. 

Method 6010B, Analysis of Metals by Inductively Coupled Plasma Atomic Emmision 

Spectorscopy, SW-846, USEPA, December 1996. 

QA/QC for Samples 57321-57328 

Analyst 
96 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505)«32-1865 lab@envirotech-inc.com n̂vTrotech-inc.<:om 



envirotech 
Analytical Laboratory 

EPA METHOD 418.1 
TOTAL PETROLEUM HYDROCARBONS 

Client: Key Energy Project*: 98065-0013 
Sample ID: Cell-2A-1-VZ-5' Date Reported: 03/01/11 
Laboratory Number: 57321 Date Sampled: 02/24/11 
Chain of Custody No: 11227 Date Received: 02/24/11 
Sample Matrix: Soil Date Extracted: 03/01/11 
Preservative: Cool Date Analyzed: 03/01/11 
Condition: Intact Analysis Needed: TPH-418.1 

Det. 
Concentration Limit 

Parameter (mg/kg) (mg/kg) 

Total Petroleum Hydrocarbons 999 6.7 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and Waste, USEPA Storet No. 4551,1978. 

Comments: Key Farmington NM1-9 Land Farm 

Analyst 

96 US Highway 64, Farmington, NM 87401 

Review 

Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 iab@envirotech-inc.com enwotech-inc.com 



envirotech 
Analytical Laboratory 

EPA METHOD 418.1 
TOTAL PETROLEUM HYDROCARBONS 

Client: Key Energy Project*: 98065-0013 

Sample ID: CeH-2B-3-VZ-5' Date Reported: 03/01/11 

Laboratory Number: 57322 Date Sampled: 02/24/11 

Chain of Custody No: 11227 Date Received: 02/24/11 

Sample Matrix: Soil Date Extracted: 03/01/11 

Preservative: Cool Date Analyzed: 03/01/11 

Condition: Intact Analysis Needed: TPH-418.1 

D e t 

Concentration Limit 

Parameter (mg/kg) (mg/kg) 

Total Petroleum Hydrocarbons 480 6.7 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 

and Waste, USEPA Storet No. 4551,1978. 

Comments: Key Farmington NM1-9 Land Farm 



e n v i r o t e c h EPA METHOD 418.1 
Analyt ical Laboratory T O T A L PETROLEUM H Y D R O C A R B O N S 

Client: Key Energy Project*: 98065-0013 
Sample ID: Cell-2C-6-VZ-5' Date Reported: 03/01/11 
Laboratory Number: 57323 Date Sampled: 02/24/11 

Chain of Custody No: 11227 Date Received: 02/24/11 

Sample Matrix: Soil Date Extracted: 03/01/11 
Preservative: Cool Date Analyzed: 03/01/11 
Condition: Intact Analysis Needed: TPH-418.1 

Det 
Concentration Limit 

Parameter (mg/kg) (mg/kg) 

Total Petroleum Hydrocarbons 45.3 6.7 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and Waste, USEPA Storet No. 4551,1978. 

Comments: Key Farmington NWI1-9 Land Farm 

A^alystT^^ ~ C^J 

'96 US Highway 64, Farmington, NM 87401 

Review 

Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



envirotech 
Analytical Laboratory 

EPA METHOD 418.1 
TOTAL PETROLEUM HYDROCARBONS 

Client: Key Energy Project*: 98065-0013 

Sample ID: Cell-2D-2-VZ-5' Date Reported: 03/01/11 

Laboratory Number: 57324 Date Sampled: 02/24/11 

Chain of Custody No: 11227 Date Received: 02/24/11 

Sample Matrix: Soil Date Extracted: 03/01/11 
Preservative: Cool Date Analyzed: 03/01/11 
Condition: Intact Analysis Needed: TPH-418.1 

Det 
Concentration Limit 

Parameter (mg/kg) (mg/kg) 

Total Petroleum Hydrocarbons 26.6 6.7 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and Waste, USEPA Storet No. 4551,1978. 

Comments: Key Farmington NM1-9 Land Farm 

alysy 
96 US Highway 64, Farmington, NM 87401 

Review 

Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@enviratech-inc.com envirotech-inc.com 



envirotech 
Analytical Laboratory 

EPA METHOD 418.1 
TOTAL PETROLEUM HYDROCARBONS 

Client Key Energy Project*: 98065-0013 

Sample ID: Cell-2A-TZ Date Reported: 03/01/11 
Laboratory Number: 57325 Date Sampled: 02/24/11 

Chain of Custody No: 11227 Date Received: 02/24/11 

Sample Matrix: Soil Date Extracted: 03/01/11 

Preservative: Cool Date Analyzed: 03/01/11 

Condition: Intact Analysis Needed: TPH-418.1 

Det. 
Concentration Limit 

Parameter (mg/kg) (mg/kg) 

Total Petroleum Hydrocarbons 10,800 6.7 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 

and Waste, USEPA Storet No. 4551,1978. 

Comments: Key Farmington NM1-9 Land Farm 

ATTaTysT^̂ ^̂  

96 US Highway 64, Farmington, NM 87401 

Review 

Ph (505)632-0615 Fr (800) 362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



envirotech EPA METHOD 418.1 
Analytical Laboratory TOTAL PETROLEUM HYDROCARBONS 

Client: Key Energy Project*: 98065-0013 
Sample ID: Cell-2B-TZ Date Reported: 03/01/11 
Laboratory Number: 57326 Date Sampled: 02/24/11 
Chain of Custody No: 11227 Date Received: 02/24/11 
Sample Matrix: Soil Date Extracted: 03/01/11 
Preservative: Cool Date Analyzed: 03/01/11 
Condition: Intact Analysis Needed: TPH-418.1 

Det 
Concentration Limit 

Parameter (mg/kg) (mg/kg) 

Total Petroleum Hydrocarbons 12,000 6.7 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and Waste, USEPA Storet No. 4551,1978. 

Comments: Key Farmington NM1-9 Land Farm 

7 
nalys] 

5 US Highway 64, Farmington, NM 87401 

Review 

Ph (505)632-0615 Fr (800) 362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



envirotech 
Analytical Laboratory 

EPA METHOD 418.1 
TOTAL PETROLEUM HYDROCARBONS 

Client: Key Energy Project #: 98065-0013 

Sample ID: Cell-2C-TZ Date Reported': 03/01/11 

Laboratory Number: 57327 Date Sampled: 02/24/11 

Chain of Custody No: 11227 Date Received: 02/24/11 

Sample Matrix: Soil Date Extracted: 03/01/11 

Preservative: Cool Date Analyzed: 03/01/11 

Condition: Intact Analysis Needed: TPH-418.1 

Det 

Concentration Limit 

Parameter (mg/kg) (mg/kg) 

Total Petroleum Hydrocarbons 14,000 6.7 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and Waste, USEPA Storet No. 4551,1978. 

Comments: Key Farmington NM1-9 Land Farm 

Analyst 

US Highway 64, Farmington, NM 8740I 

Review 

Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



envirotech EPA METHOD 418.1 
Analytical Laboratory TOTAL PETROLEUM HYDROCARBONS 

Client Key Energy Project*: 98065-0013 

Sample ID: " Cell-2D-TZ Date Reported: 03/01/11 

Laboratory Number. 57328 Date Sampled: 02/24/11 

Chain of Custody No: 11227 Date Received: 02/24/11 

Sample Matrix: Soil Date Extracted: 03/01/11 

Preservative: Cool Date Analyzed: 03/01/11 

Condition: Intact Analysis Needed: TPH-418.1 

Det 
Concentration Limit 

Parameter (mg/kg) (mg/kg) 

Total Petroleum Hydrocarbons 4,060 6.7 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 

and Waste, USEPA Storet No. 4551,1978. 

Comments: Key Farmington NM1-9 Land Farm 

7 in 
Analyst 

6 US Highway 64, Farmington, NM 87401 

Review 

Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



envirotech 
Analyt ical Laboratory 

EPA METHOD 418.1 
TOTAL PETROLEUM HYDROCARBONS 

QUALITY ASSURANCE REPORT 

Client: 
Sample ID: 
Laboratory Number: 
Sample Matrix: 
Preservative: 
Condition: 

QA/QC 
QA/QC 
03-01-TPH.QA/QC 57321 
Freon-113 
N/A 

N/A 

Project*: 
Date Reported: 
Date Sampled: 
Date Analyzed: 
Date Extracted: 
Analysis Needed: 

N/A 

03/01/11 
N/A 

03/01/11 
03/01/11 
TPH 

Calibration l-Cal, Date, • C-Cal Date "l-Cal RF: • C-Ca) RF: % Difference Accept. Range! 

03/01/11 03/01/11 1,660 1,720 3.6% +/• 10% 

TPH ND 6.7 

; D i ^ i | ^ 
TPH 999 932 6.7% +/- 30% 

iSpjk^Cjr^nb - r •' Sample C M Spil^ Â irJed Spite Result i%'-fjtecpy.ery ;Ac<*pt;Range 1 
TPH 999 2,000 2,930 97.7% 8 0 - 1 2 0 % 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and Waste, USEPA Storet No. 4551,1978. 

Comments: QA/QC for Samples 57321-57328 

Review 

f% US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 







envirotech 
Analytical Laboratory 

CATION / ANION ANALYSIS 

Kent: 
"Sample ID: 
Laboratory Number: 
Chain of Custody: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cel!-2A-1-VZ-5' 
57321 
11227 
Soil Extract 
Cool 
Intact 

Project*: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

98065-0013 
03/03/11 
02/24/11 
02/24/11 
02/25/11 
02/28/11 

Analytical 
Parameter Result Units Units 

7.66 s.u. 

501 umhos/cm 

276 mg/L 

288 mg/L 
1.50 ratio 

100 mg/L 

151 mg/L 

100 mg/L 1.64 meq/L 

<0.01 mg/L 0.00 meq/L 

<0.01 mg/L 0.00 meq/L 
4.29 mg/L 0.07 meq/L 
0.012 mg/L 0.00 meq/L 
82.0 mg/L 2.31 meq/L 
1.89 mg/L 0.10 meq/L 
4.70 mg/L 0.15 meq/L 
35.0 mg/L 0.73 meq/L 
0.321 mg/L 0.01 meq/L 
39.8 mg/L 1.99 meq/L 
12.6 mg/L 1.04 meq/L 
5.14 mg/L 0.13 meq/L 
42.1 mg/L 1.83 meq/L 

5.00 meq/L 
5.00 meq/L 

0.00% 

pH 
Conductivity @ 25° C 
Total Dissolved Solids @ 180C 
Total Dissolved Solids (Calc) 
SAR 
Total Alkalinity as CaC03 
Total Hardness as CaC03 

Bicarbonate as HC03 
Carbonate as C03 
Hydroxide as OH 
Nitrate Nitrogen 
Nitrite Nitrogen 
Chloride 
Fluoride 
Phosphate 
Sulfate 
Iron 
Calcium 
Magnesium 
Potassium 
Sodium 

Cations 
Anions 
Cation/Anion Difference 

Reference: U.S.E.P.A., 600/4-79-020, "Methods for Chemical Analysis of Water and Wastes0,1983. 
Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments Key Farmington NM1-9 Land Farm 

[̂79 

Analyst 

'96 US Highway 64, Farmington, NM 87401 

Review 

Ph {505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inccom envirotech-inc.com 



envirotech 
Analytical Laboratory 

CATION / ANION ANALYSIS 

Client: Key Energy Project*: 98065-0013 
Sample ID: CeII-2B-3-VZ-5' Date Reported: 03/03/11 
Laboratory Number: 57322 Date Sampled: 02/24/11 
Chain of Custody: 11227 Date Received: 02/24/11 
Sampie Matrix: Soil Extract Date Extracted: 02/25/11 
Preservative: Cool Date Analyzed: 02/28/11 
Condition: Intact 

Analytical 
Parameter Result Units Units 

PH 7.41 s.u. 

Conductivity @ 25° C 1,320 umhos/cm 

Total Dissolved Solids @ 180C 744 mg/L 

Total Dissolved Solids (Calc) 807 mg/L 
SAR 3.00 ratio 

Total Alkalinity as CaCQ3 104 mg/L 

Total Hardness as CaC03 399 mg/L 

Bicarbonate as HC03 104 mg/L 1.70 meq/L 

Carbonate as C03 <0.01 mg/L 0.00 meq/L 

Hydroxide as OH <0.01 mg/L 0.00 meq/L 

Nitrate Nitrogen 4.71 mg/L 0.076 meq/L 
Nitrite Nitrogen 0.020 mg/L 0.00 meq/L 

Chloride 356 mg/L 10.03 meq/L 
Fluoride 1.72 mg/L 0.090 meq/L 
Phosphate 4.55 mg/L 0.144 meq/L 

Sulfate mg/L 2.07 meq/L 
Iron 0.206 mg/L 0.007 meq/L 
Calcium 96.6 mg/L 4.82 meq/L 

Magnesium 38.4 mg/L 3.16 meq/L 

Potassium 3.91 mg/L 0.100 meq/L 
Sodium 139 mg/L 6.03 meq/L 

Cations 14.1 meq/L 
Anions 14.1 meq/L 

Cation/Anion Difference 0.00% 

Reference: U.S.E.P.A., 600/4-79-020, "Methods for Chemical Analysis of Water and Wastes", 1983. 
Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments Key Farmington NM1-9 Land Farm 



envirotech 
Analytical Laboratory 

CATION / ANION ANALYSIS 

(Client: Key Energy Project #: 98065-0013 
Sample ID: Cell-2C-6-VZ-5' Date Reported: 03/03/11 
Laboratory Number: 57323 Date Sampled: 02/24/11 
Chain of Custody: 11227 Date Received: 02/24/11 
Sample Matrix: Soil Extract Date Extracted: 02/25/11 
Preservative: Cool Date Analyzed: 02/28/11 
Condition: Intact 

Analytical 
Parameter Result Units Units 

pH 9.56 s.u. 
Conductivity® 25° C 393 umhos/cm 

Total Dissolved Solids @ 180C 256 mg/L 

Total Dissolved Solids (Calc) 252 mg/L 

SAR 4.30 ratio 

Total Alkalinity as CaC03 108 mg/L 

Total Hardness as CaC03 44.2 mg/L 

Bicarbonate as HC03 108 mg/L 1.77 meq/L 

Carbonate as C03 < 0.01 mg/L 0.00 meq/L 

Hydroxide as OH < 0.01 mg/L 0.00 meq/L 
Nitrate Nitrogen 4.22 mg/L 0.068 meq/L 
Nitrite Nitrogen 0.093 mg/L 0.00 meq/L 
Chloride 40.5 mg/L 1.14 meq/L 
Fluoride 2.85 mg/L 0.150 meq/L 
Phosphate 4.73 mg/L 0.150 meq/L 
Sulfate 47.2 mg/L 0.983 meq/L 
Iron 9.07 mg/L 0.325 meq/L 
Calcium 8.19 mg/L 0.409 meq/L 
Magnesium 5.80 mg/L 0.477 meq/L 
Potassium 6.62 mg/L 0.169 meq/L 
Sodium 66.4 mg/L 2.89 meq/L 

Cations 4.27 meq/L 
Anions 4.27 meq/L 

Cation/Anion Difference 0.00% 

Reference: U.S.E.PA, 600/4-79-020, "Methods for Chemical Analysis of Water and Wastes", 1983. 
Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments Key Farmington NM1-9 Land Farm 



envirotech 
Analytical Laboratory 

CATION / ANION ANALYSIS 

Client: Key Energy Project #: 98065-0013 
Sample ID: CeH-2D-2-VZ-5' Date Reported: 03/03/11 
Laboratory Number: 57324 Date Sampled: 02/24/11 

Chain of Custody: 11227 Date Received: 02/24/11 

Sample Matrix: Soil Extract Date Extracted: 02/25/11 
Preservative: Cool Date Analyzed: 02/28/11 
Condition: Intact 

Analytical 
Parameter Result Units Units 

pH 8.48 S.U. 

Conductivity @ 25° C 1,390 umhos/cm 

Total Dissolved Solids @ 180C 832 mg/L 

Total Dissolved Solids (Calc) 943 mg/L 

SAR 8.90 ratio 

Total Alkalinity as CaC03 90.0 mg/L 

Total Hardness as CaC03 168 mg/L 

Bicarbonate as HC03 90.0 mg/L 1.48 meq/L 

Carbonate as C03 <0.01 mg/L 0.00 meq/L 

Hydroxide as OH <0.01 mg/L 0.00 meq/L 

Nitrate Nitrogen 4.46 mg/L 0.072 meq/L 

Nitrite Nitrogen 0.010 mg/L .0.00 meq/L 

Chloride 195 mg/L 5.49 meq/L 

Fluoride 6.25 mg/L 0.329 meq/L 

Phosphate 4.66 mg/L 0.147 meq/L 

Sulfate 358 mg/L 7.46 meq/L 

Iron 0.063 mg/L 0.00 meq/L 

Calcium 28.3 mg/L 1.41 meq/L 
Magnesium 23.8 mg/L 1.96 meq/L 

Potassium 2.86 mg/L 0.073 meq/L 
Sodium 265 mg/L 11.53 meq/L 

Cations 15.0 meq/L 

Anions 15.0 meq/L 

Cation/Anion Difference 0.00% 

Reference: U.S.E.P.A., 600/4-79-020, "Methods for Chemical Analysis of Water and Wastes", 1983. 
Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments Key Farmington NM1-9 Land Farm 



envirotech 
Analytical Laboratory 

CATION / ANION ANALYSIS 

Client 
Sample ID: 
Laboratory Number: 
Chain of Custody: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
CelI-2A-TZ 
57325 
11227 

Soil Extract 
Coo! 

Intact 

Project*: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

98065-0013 
03/03/11 
02/24/11 
02/24/11 

02/25/11 

02/28/11 

Parameter 
Analytical 

Result Units Units 
pH 7.38 s.u. 

Conductivity @ 25° C 1,460 umhos/cm 

Total Dissolved Solids @ 180C 1,070 mg/L 

Total Dissolved Solids (Calc) 1,020 mg/L 

SAR 4.60 ratio 

Total Alkalinity as CaCOS 124 mg/L 

Total Hardness as CaCOS 358 mg/L 

Bicarbonate as HC03 124 mg/L 2.03 meq/L 

Carbonate as C03 <0.01 mg/L 0.00 meq/L 

Hydroxide as OH <0.01 mg/L 0.00 meq/L 

Nitrate Nitrogen 4.33 mg/L 0.070 meq/L 

Nitrite Nitrogen <0.01 mg/L 0.00 meq/L 

Chloride 238 mg/L 6.72 meq/L 

Fluoride 2.80 mg/L 0.147 meq/L 

Phosphate 5.06 mg/L 0.160 meq/L 

Sulfate 345 mg/L 7.18 meq/L 

Iron 0.079 mg/L 0.00 meq/L 

Calcium 102 mg/L 5.10 meq/L 

Magnesium 25.1 mg/L 2.06 meq/L 

Potassium 20.2 mg/L 0.517 meq/L 

Sodium 198 mg/L 8.63 meq/L 

Cations 16.3 meq/L 

Anions 16.3 meq/L 

Cation/Anion Difference 0.00% 

Reference: U.S.E.P.A., 600/4-79-020, "Methods for Chemical Analysis of Water and Wastes", 1983. 
Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments Key Farmington NM1-9 Land Farm 

Analyst 
796 US Highway 6~4, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 

Review 
lab@envirotech-inc.com envirotech-inc.com 



envirotech 
Analyt ical Laboratory 

CATION / ANION ANALYSIS 

^Client: 
'Sample ID: 
Laboratory Number: 
Chain of Custody: 
Sampie Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell-2B-TZ 
57326 
11227 

Soil Extract 

Cool 
Intact 

Project*: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

98065-0013 
03/03/11 
02/24/11 

02/24/11 

02/25/11 
02/28/11 

Parameter 

Analytical 

Result Units Units 

pH 7.32 S.U. 

Conductivity @ 25° C 1,590 umhos/cm 

Total Dissolved Solids @ 180C 1,110 mg/L 

Total Dissolved Solids (Calc) 1,080 mg/L 

SAR 5.30 ratio 

Total Alkalinity as CaC03 118 mg/L 

Total Hardness as CaC03 357 mg/L 

Bicarbonate as HC03 118 mg/L 1.93 meq/L 

Carbonate as C03 <0.01 mg/L 0.00 meq/L 

Hydroxide as OH <0.01 mg/L 0.00 meq/L 

Nifrate Nitrogen 4.39 mg/L 0.071 meq/L 

i Nitrite Nitrogen <0.01 mg/L 0.00 meq/L 

Chloride 285 mg/L 8.05 meq/L 

Fluoride 2.93 mg/L 0.154 meq/L 

Phosphate 4.85 mg/L. 0.153 meq/L 

Sulfate 343 mg/L 7.14 meq/L 

Iron 6.097 mg/L 0.00 meq/L 

Calcium 99.6 mg/L 4.97 meq/L 

Magnesium 26.5 mg/L 2.18 meq/L 

Potassium 11.1 mg/L 0.284 meq/L 

Sodium 232 mg/L 10.1 meq/L 

Cations 17.5 meq/L 

Anions 17.5 meq/L 

Catiort/Anion Difference 0.00% 

Reference: U.S.E.P.A., 600/4-79-020, "Methods for Chemical Analysis of Water and Wastes", 1983. 
Standard Methods For The Examination of Water And Waste Water, 18th ed., 1992. 

Comments Key Farmington NM1-9 Land Farm 

Analyst 

'96 US Highway 64, Farmington, NM 87401 Ph (505)632-06 

Review 

Fr (800)362-1879 Fx (505) 632-1865 bb@envirotech-inc.com envirotech-inc.com 



envirotech 
Analyt ical Laboratory 

CATION / ANION ANALYSIS 

• 

Client: Key Energy Project #: 98065-0013 
• Sample ID: Cell-2C-TZ Date Reported: 03/03/11 

Laboratory Number: 57327 Date Sampled: 02/24/11 
Chain of Custody: 11227 Date Received: 02/24/11 
Sample Matrix: Soil Extract Date Extracted: 02/25/11 
Preservative: Cool Date Analyzed: 02/28/11 
Condition: Intact 

Analytical 
Parameter Result Units Units 

pH 7.52 s.u. 

Conductivity @ 25° C 2,440 umhos/cm 

Total Dissolved Solids @ 180C 1,430 mg/L 

Total Dissolved Solids (Calc) 1,510 mg/L 

SAR 6.60 ratio 

Total Alkalinity as CaC03 70.0 mg/L 

Total Hardness as CaC03 480 mg/L 

Bicarbonate as HC03 70.0 mg/L 1.15 meq/L 

Carbonate as C03 <0.01 mg/L 0.00 meq/L 

Hydroxide as OH <0.01 mg/L 0.00 meq/L 

Nitrate Nitrogen 42.3 mg/L 0.682 meq/L 

• 

Nitrite Nitrogen 0.010 mg/L 0.00 meq/L 

• Chloride 350 mg/L 9.9 meq/L 
Fluoride 16.1 mg/L 0.845 meq/L 
Phosphate 46.2 mg/L 1.46 meq/L 

Sulfate 500 mg/L 10.4 meq/L 

iron 0.083 mg/L 0.00 meq/L 
Calcium 142 mg/L 7.09 meq/L 
Magnesium 30.6 mg/L 2.52 meq/L 
Potassium 9.94 mg/L 0.254 meq/L 
Sodium 335 mg/L 14.6 meq/L 

Cations 24.4 meq/L 

Anions 24.4 meq/L 

Cation/Anion Difference 0.00% 

Reference: U.S.E.P.A., 600/4-79-020, "Methods for Chemical Analysis of Water and Wastes", 1983. 
Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments Key Farmington NM1-9 Land Farm 

rx. 

naJyst 

796 US Highway 64, Farmington, NM 87401 

Review 

Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inccom 



envirotech 
Analytical Laboratory 

CATION / ANION ANALYSIS 

.Client: 
'Sample ID: 
Laboratory Number 
Chain of Custody: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Celi-2D-TZ 
57328 
11227 
Soil Extract 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

98065-0013 
03/03/11 
02/24/11 
02/24/11 
02/25/11 
02/28/11 

Analytical 
Parameter Result Units Units 

8.72 s.u. 

382 umhos/cm 

218 mg/L 

236 mg/L 

3.90 ratio 

102 mg/L 

48.9 mg/L 

102 mg/L 1.67 meq/L 

<0.01 mg/L 0.00 meq/L 

<0.01 mg/L 0.00 meq/L 

4.22 mg/L 0.07 meq/L 

<0.01 mg/L 0.00 meq/L 

22.2 mg/L 0.63 meq/L 

5.25 mg/L 0.28 meq/L 

4.60 mg/L 0.15 meq/L 

55.6 mg/L 1.16 meq/L 

5.64 mg/L 0.20 meq/L 

15.0 mg/L 0.75 meq/L 

2.78 mg/L 0.23 meq/L 

2.16 mg/L 0.06 meq/L 

62.3 mg/L 2.71 meq/L 

3.95 meq/L 

3.95 meq/L 

0.00% 

pH 
Conductivity @ 25° C 
Total Dissolved Solids @ 180C 
Total Dissolved Solids (Calc) 
SAR 
Total Alkalinity as CaC03 
Total Hardness as CaC03 

Bicarbonate as HC03 
Carbonate as C03 
Hydroxide as OH 
Nitrate Nitrogen 
Nitrite Nitrogen 
Chloride 
Fluoride 
Phosphate 
Sulfate 
Iron 
Calcium 
Magnesium 
Potassium 
Sodium 

Cations 
Anions 
Cation/Anion Difference 

Reference: U.S.E.P.A., 600/4-79-020, "Methods for Chemical 
Standard Methods For The Examination of Water 

Comments Key Farmington NM1-9 Land Farm 

Analysis of Water and Wastes", 1983. 
And Waste Water", 18th ed., 1992. 

Analyst 

'96 US Highway 64, Farmington, NM 87401 

Review 

Ph {505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inccom envirotech-inc.com 



Appendix VIII- 2011 First Quarter Sampling 

Sampling Results 
COC's 
Field Reports and Selected Photos 



envirotech 
Analytical Laboratory EPA METHOD 8015 Modified 

Nonhalogenated Volatile Organics 

Total Petroleum Hydrocarbons 

Client 
Sample ID: 
Laboratory Number: 
Chain of Custody No: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
2N-VZ-1 
57951 
11230 
Soil 
Cool 
Intact 

Project*: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Analysis Requested: 

98065-0013 
04-22-11 
04-21-11 
04-21-11 
04-22-11 
04-22-11 
8015 TPH 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5 - C10) ND 0.2 

Diesel Range (C10-C28) ND 0.1 

Total Petroleum Hydrocarbons ND 

ND - Parameter not detected at the stated detection limit 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid Waste, 
SW-846, USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 



envirotech 
Analytical Laboratory EPA METHOD 8015 Modified 

Nonhalogenated Volatile Organics 
Total Petroleum Hydrocarbons 

Client: Key Energy Project #: 98065-0013 
Sample ID: 2S-VZ-4 Date Reported: 04-22-11 
Laboratory Number. 57952 Date Sampled: 04-21-11 
Chain of Custody No: 11230 Date Received: 04-21-11 
Sample Matrix: Soil Date Extracted: 04-22-11 
Preservative: Cool Date Analyzed: 04-22-11 
Condition: Intact Analysis Requested: 8015 TPH 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5 -C10) ND 0.2 

Diesel Range (C10- C28) ND 0.1 

Total Petroleum Hydrocarbons ND 

ND - Parameter not detected at the stated detection limit. 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid Waste, 
SW-846, USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-intcom envirotech-inc.com 



envirotech 
Analytical Laboratory g p A Method 8015 Modified 

Nonhalogenated Volatile Organics 
Total Petroleum Hydrocarbons 

Quality Assurance Report 

Client 
Sample ID: 
Laboratory Number: 
Sample Matrix: 
Preservative: 
Condition: 

QA/QC 
04-22-11 QA/QC 
57951 
Methylene Chloride 
N/A 
N/A 

Project* 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Analysis Requested: 

N/A 
04-22-11 
N/A 

-N/A 
04-22-11 
TPH 

Gasoline Range C5-C10 
Diesel Range C10-C28 

*Gal 
04-22-11 
04-22-11 

9.9960E+002 
9.9960E+002 

1.0000E+003 
1.0000E+003 

0.04% 
0.04% 

[Blank Cof^ (nig/lv-;' mg/Kg) 
Gasoline Range C5-C10 
Diesel Range C10-C28 

iCbncetitratJont Detection Limit 
ND 
ND 

0.2 
0.1 

•15% 
•15% 

Ipjf l ipl icatg^o^ (mg/Kffi 
Gasoline Range C5-C10 
Diesel Range C10-C28 

[Spike[Cxmc.':(mg/Kg)-
Gasoline Range C5-C10 
Diesel Range C10-C28 

Sample; ^Dupjcafcr:^ 
ND 
ND 

ND 
ND 

0.0% 
0.0% 

0-30% 
0-30% 

"I Sample '/ ' ^ S p i f e Added X Spike Result > .^Recovery Actebt Range ! 
ND 
ND 

250 
250 

208 
259 

83.1% 
103% 

75 
75 

125% 
125% 

ND - Parameter not detected at the stated detection limit 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid Waste, 
SW-846, USEPA. December 1996. 

Comments: QA/QC for Samples 57951-57952,57959-57961 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



envirotech 
Analytical Laboratory EPA METHOD 8021 

AROMATIC VOLATILE ORGANICS 

Client Key Energy Project* 98065-0013 
Sample ID: 2N-VZ-1 Date Reported: 04-22-11 
Laboratory Number 57951 Date Sampled: 04-21-11 
Chain of Custody. 11230 Date Received: 04-21-11 
Sample Matrix: Soil Date Analyzed: 04-22-11 
Preservative: Cool Date Extracted: 04-21-11 
Condition: Intact Analysis Requested: BTEX 

Dilution: 10 
Det. 

Concentration Limit 
Parameter (ug/Kg) (ug/Kg) 

Benzene ND 0.9 
Toluene ND 1.0 
Ethylbenzene ND 1.0 
p.m-Xylene ND 1.2 
o-Xylene ND 0.9 

Total BTEX ND 

ND - Parameter not detected at the stated detection limit 

Surrogate Recoveries: Parameter Percent Recovery 
Fluorobenzene 
1,4-difluorobenzene 
Bromochlorobenzene 

105 % 
107 % 
95.6 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 
USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 



envirotech 
Analytical Laboratory EPA METHOD 8021 

AROMATIC VOLATILE ORGANICS 

Client Key Energy Project* 98065-0013 

Sample IO: 2S-VZ-4 Date Reported: 04-22-11 

Laboratory Number: 57952 Date Sampled: 04-21-11 

Chain of Custody. 11230 Date Received: 04-21-11 
Sample Matrix: SoH Date Analyzed: 04-22-11 

Preservative: Cool Date Extracted: 04-21-11 

Condition: Intact Analysts Requested: BTEX 
Dilution: 10 

Det. 
Concentration Limit 

Parameter (ug/Kg) (ug/Kg) 

Benzene ND 0.9 
Toluene ND 1.0 
Ethylbenzene ND 1.0 
p.m-Xylene ND 1.2 
o-Xylene ND 0.9 

Total BTEX ND 

ND - Parameter not detected at the stated detection limit 

Surrogate Recoveries: Parameter Percent Recovery 
Fluorobenzene 109 % 
1,4-dlfluorobenzene 109 % 
Bromochlorobenzene 100 % 

References: Method 5030B, Purge-and-Trap. Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 
USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 

5796 US Highway 64, Farmington. NM 87401 Ph (505)632-0615 Fr(800)362-1879 Fx(505) 632-1865 labOenvirotech-inccom envirotech-inccom 



envirotech 
Analytical Laboratory EPA METHOD 8021 

AROMATIC VOLATILE ORGANICS 

Client 
Sample ID: 
Laboratory Number 
Sampie Matrix: 
Preservative: 
Condition: 

N/A 
0422BBLK QA/QC 
57947 
Soil 
N/A 
N/A 

Project* 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Analysis: 
Dilution: 

N/A 
04-22 
N/A 
N/A 
04-22-
BTEX 
10 

11 

!-11 

Benzene 1.1326E+005 1.1349E+00S 0.2% ND 0.1 
Toluene 1.2344E+005 1.2368E+005 0.2% ND 0.1 
Ethylbenzene 1.1103E+005 1.1125E+O05 0.2% ND 0.1 
p.m-Xylene 2.5893E+005 Z5944E+005 0.2% ND 0.1 
o-Xylerie 1.0519E*005 1.054OE+O05 0.2% ND 0.1 

[Duplicate Cone. (ug/Kg). ' % j " •Sample; •"' • Duplicate : . %Diff;/, . Accept Ranged; • DjdectLirrjft: ..? 

Benzene ND ND 0.0% 0-•30% 0.9 
Toluene 2.9 2.9 0.0% 0-•30% 1.0 
Ethylbenzene 1.8 1.9 5.6% 0-•30% 1.0 
p,m-Xylene 49.1 56.9 15.9% 0 -30% 1.2 
o-Xylene 8.3 6.7 19.3% 0 -30% 0.9 

j Spike Cone. (ug/Kg) ' ; - ^ T y ^ T T " ' sarnpje- r • Amount SpjHed t Spiked Sample . " % Recovery Accept Ranged j 

Benzene ND 500 555 111% 39- 150 
Toluene 2.9 500 520 103% 46-•148 

Ethylbenzene 1.8 500 559 111% 32-•160 
p,m-Xylene 49.1 1000 1,130 108% 46 • 148 
o-Xylene 8.3 500 585 115% 46 -148 

ND - Parameter not detected at the stated detection limit 
Dilution: Spike and spiked sample concentration represent a dilution proportional to sample dilution. 

References: Method 5030B. Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 
Method 6021B, Aromatic and Halogenated Volatiles by Gas Chromatography Using 
Photolonlzation and/or Electrolytic Conductivity Detectors, SW-846, USEPA December 1996. 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



envirotech 
Analytical Laboratory 

EPA METHOD 418.1 
TOTAL PETROLEUM HYDROCARBONS 

Client: Key Energy Project*: 98065-0013 
Sample ID: 2N-VZ-1 Date Reported: 04/22/11 

Laboratory Number 57951 Date Sampled: 04/21/11 

Chain of Custody No: 11230 Date Received: 04/21/11 

Sample Matrix: Soil Date Extracted: 04/22/11 

Preservative: Cool Date Analyzed: 04/22/11 

Condition: Intact Analysis Needed: TPH-418.1 

Det 
Concentration Limit 

Parameter (mg/kg) (mg/kg) 

Total Petroleum Hydrocarbons 483 7.6 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and Waste, USEPA Storet No. 4551,1978. 



envirotech 
Analytical Laboratory 

EPA METHOD 418.1 
TOTAL PETROLEUM HYDROCARBONS 

Client: Key Energy Project*: 98065-0013 

Sample ID: 2S-VZ-4 Date Reported: 04/22/11 

Laboratory Number: 57952 Date Sampled: 04/21/11 

Chain of Custody No: 11230 Date Received: 04/21/11 

Sample Matrix: Soil Date Extracted: 04/22/11 

Preservative: Cool Date Analyzed: 04/22/11 

Condition: Intact Analysis Needed: TPH-418.1 

Det. 
Concentration Limit 

Parameter (mg/kg) (mg/kg) 

Total Petroleum Hydrocarbons 63.6 7.6 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and Waste, USEPA Storet No. 4551,1978. 

Comments: Key Farmington NM1-9 Land Farm 

Analyst 

5796 US Highway 64, Farmington, NM 87401 

Review 

Ph (505)632-0615 Fr(800)362-1879 Fx(505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



envirotech 
Analyt ical Laboratory 

EPA METHOD 418.1 
TOTAL PETROLEUM HYDROCARBONS 

QUALITY ASSURANCE REPORT 

Client: 
Sample ID: 
Laboratory Number: 
Sample Matrix: 
Preservative: 
Condition: 

QA/QC 
QA/QC 
04-22-TPH.QA/QC 57951 

Freon-113 
N/A 
N/A 

Project*: 
Date Reported: 
Date Sampled: 
Date Analyzed: 
Date Extracted: 
Analysis Needed: 

N/A 
04/22/11 
N/A 

04/22/11 
04/22/11 
TPH 

[Calibration . • i-#al DSte ';' C^Cal Date, ' l-Cal Rf-r •'CVCaE RF:. % piffef̂ nce; ActeptRangfe) 

04/15/11 04/22/11 1,590 ~ 1^490 ~ 6^3% ~ W-10% 

Blank^^h^ipoVK^X 
TPH 

Concentration :

; 

ND ~ " 

(D^j^ic^;.Ujt)^' 

" 7J6 " 

Duplicate C o h c . (nrig/Kg> 

TPH 

Sample : Duplicate % Difference Accept Rangej 

483 ™ 572 """ 16\4% +/- 30% 

L S p ^ C C p n c , (mg/Kg) 

TPH 

S^mpie^. Spike Added S^e_Resuit °/o Recovery, Acxrept Range 

483 2,000 2~350 94.6% 8 0 - 1 2 0 % ~ 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and Waste, USEPA Storet No. 4551,1978. 

Comments: QA/QC for Samples 57951-57952, 57946 

A^alysr^^^^ s Review 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inccom envirotech-inccom 



envirotech 
Analytical Laboratory TRACE METAL ANALYSIS 

Client: Key Energy Project #: 98065-0013 
Sample ID: 2N-VZ-1 Date Reported: 04/29/11 
Laboratory Number: 57951 Date Sampled: 04/21/11 
Chain of Custody: 11230 Date Received: 04/21/11 
Sample Matrix: Soil Date Analyzed: 04/27/11 
Preservative: Cool Date Digested: 04/26/11 
Condition: Intact Analysis Needed: Total Metals 

Dilution: 10 
Det. 

Concentration Limit 
Parameter (mg/Kg) (mg/Kg) 

Arsenic 0.04 0.01 
Aluminum 3,380 0.01 
Barium 161 0.01 
Boron 3.31 0.01 
Cadmium 0.03 0.01 
Chromium 1.33 0.01 
Cobalt 1.76 0.01 
Copper 2.77 0.01 
Iron 2,360 0.01 
Lead 2.59 0.01 
Manganese 104 0.01 
Molybdenum 0.12 0.01 
Mercury 0.02 0.01 
Nickel 2.66 0.01 
Selenium 0.01 0.01 
Silver 2.10 0.01 
Zinc 7.60 0.01 

ND - Parameter not detected at the stated detection limit. 

References: Method 3050B, Acid Digestion of Sediments, Sludges and Soils. 
SW-846, USEPA, December 1996. 

Method 6010B, Analysis of Metals by Inductively Coupled Plasma Atomic Emmision 

Spectorscopy, SW-846, USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 

Analysjj 

5796 US Highway 64. Farmington. NM 87401 

Review 

Ph(505)632-0615"~Fr {800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



envirotech 
Analytical Laboratory TRACE METAL ANALYSIS 

Client: Key Energy Project*: 98065-0013 

Sample ID: 2S-VZ-4 Date Reported: 04/29/11 

Laboratory Number: 57952 Date Sampled: 04/21/11 

Chain of Custody: 11230 Date Received: 04/21/11 

Sample Matrix: Soil Date Analyzed: 04/27/11 

Preservative: Cool Date Digested: 04/26/11 

Condition: Intact Analysis Needed: Total Metals 

Dilution: 10 
Det. 

Concentration Limit 
Parameter (mg/Kg) (mg/Kg) 

Arsenic 0.08 0.01 
Aluminum 5,790 0.01 
Barium 103 0.01 
Boron 2.22 0.01 
Cadmium 0.08 0.01 
Chromium 3.88 0.01 
Cobalt 3.44 0.01 
Copper 5.30 0.01 
Iron 5,410 0.01 
Lead 5.58 0.01 
Manganese 250 0.01 
Molybdenum 0.14 0.01 
Mercury 0.01 0.01 
Nickel 5.09 0.01 
Selenium 0.15 0.01 
Silver 4.50 0.01 
Zinc 18.0 0.01 

ND - Parameter not detected at the stated detection limit. 

References: Method 3050B, Acid Digestion of Sediments, Sludges and Soils. 
SW-846, USEPA, December 1996. 

Method 6010B, Analysis of Metals by Inductively Coupled Plasma Atomic Emmision 

Spectorscopy, SW-846, USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 

Analyst 

5796 US Highway 64, Farmington, NM 87401 

Review 

Ph (505) 632-0615 "Tr (800)362-1879 Fx(505) 632-1865 lab@enviratech-inc.com envirotech-inc.com 



envirotech 
Analytical Laboratory 

TRACE METAL ANALYSIS 
Quality Control / 

Quality Assurance Report 
Client QA/QC Project #: N/A 
Sample ID: 04-27-TM QA/QC Date Reported.' 04/29/11 
Laboratory Number 57955 Oate Sampled: N/A 

Sample Matrix: Soil Date Received: N/A 
Analysis Requested: Trace Metals Date Analyzed: 04/27/11 

Condition: N/A Date Digested: 04/26/11 
f Btank~ff Duplicate " Instrument r"MeUrod:~ . Defection ; Sample • ; Duplicate Acceptance. 1 

BJank (mg/Kg \ Blank;, : ' . pjff.; 'Range ..." :• 
Arsenic NO ND 0.01 0.044 " b . 0 4 5 " 4.13% 0%-30% 

Aluminum ND ND 0.01 3440 3450 0.29% 0%-30% 

Barium ND ND 0.01 74.5 74.7 0.24% 0%-30% 

Boron ND ND 0.01 1.17 1.17 0.00% 0%-30% 

Cadmium ND ND 0.01 0.040 0.043 7.56% 0%-30% 

Chromium ND ND 0.01 2.10 2.26 7.92% 0%-30% 

Cobalt ND ND 0.01 2.24 2.22 0.85% 0 % - 3 0 % 
Copper ND ND 0.01 2.72 2.73 0.26% 0%-30% 

Iron ND ND 0.01 4340 4340 0.00% 0%-30% 

Lead ND ND 0.01 3.26 3.20 1.75% 0%-30% 

Manganese ND ND 0.01 152 152 0.00% 0%-30% 

Molybdenum ND ND 0.01 0.148 0.147 0.34% 0%-30% 

Mercury ND ND 0.01 2.11 2.11 0.00% 0% - 30% 

Nickel ND ND 0.01 2.80 2.79 0.29% 0%-30% 

Selenium ND ND 0.01 0.086 0.073 14.7% 0%-30% 

Silver ND ND 0.01 2.59 2.84 9.56% 0%-30% 

Zinc ND ND 0.01 13.2 13.2 0.00% 0%-30% 
rT;.<'hspHS^7';~ Spike Sample: Spiked? ;Percent ' Acceptance ~j 
1 .Cone. (ma/Kg) : ;Ad]4ed Sample " ' : Recovery Range , i 
Arsenic 2.50 0.044 2.34 92.1% 80% -120% 

Aluminum 2.50 3 / 4 0 3,330 96.7% 80% -120% 

Barium 5.00 74.5 74.9 94.3% 80% -120% 

Boron 5.00 1.17 5.89 95.5% 80% -120% 

Cadmium 2.50 0.040 2.34 92.3% 80%-120% 

Chromium 5.00 2.10 7.58 107% 80%-120% 

Cobalt 2.50 2.24 4.44 93.7% 80%-120% 
Copper 5.00 2.72 7.81 101% 80% -120% 

Iron 2.50 4,340 4,190 96.5% 80%-120% 

Lead 5.00 3.26 7.44 90.0% 80% -120% 

Manganese 2.50 152 150 96.8% 80% -120% 

Molybdenum 1.00 0.148 1.04 90.8% 80% -120% 
Mercury 1.00 2.11 2.92 93.7% 80% -120% 
Nickel 5.00 2.80 7.25 92.9% 80% -120% 

Selenium 1.00 0.086 1.01 93.4% 80% -120% 

Silver 1.00 2.59 3.70 103% 80%-120% 

Zinc 5.00 13.2 17.2 94.6% 80%-120% 

ND - Parameter not detected at the stated detection limit 

References: Method 3050B, Acid Digestion of Sediments, Sludges and Soils. 
SW-846, USEPA, December 1996. 
Method 60108, Analysis of Metals by Inductively Coupled Plasma Atomic Emmision 
Spectorscopy, SW-846, USEPA, December 1996. 

Comments: QA/QC for Samples 57951-57952,57955-57958, 57965, 57973 

5796 US Highway 64, Famftlgton, NM 87401 
Review 

Ph(505)632-0615VFr(80j)}362-1879 Fx(505)632-1865 lab@envirotech-inc.com envirotech-inc.com 



envirotech 
Analyt ical Laboratory 

CATION / ANION ANALYSIS 

Client: 
Sample ID: 
t-aboratory Number: 
Chain of Custody: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 

2N-VZ-1 
57951 

1 1 2 3 0 • 

Soil 
Cool 
Intact 

Project*: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 

98065-0013 

04/27/11 

04/21/11 

.04/25/11 

04/26/11 

Parameter 
Analytical 

Result Units 
pH 6.94 s.u. 

Conductivity @ 25° C 2,790 umhos/cm 

Total Dissolved Solids @ 180C 1,920 mg/L 

Total Dissolved Solids (Calc) 2,090 mg/L 

SAR 4.50 ratio 

Total Alkalinity as CaC03 122 mg/L 

Total Hardness as CaC03 1,040 mg/L 

Bicarbonate as CaC03 122 mg/L 2.00 meq/L 

Carbonate as CaC03 <0.01 mg/L 0.000 meq/L 

Hydroxide as CaC03 <0.01 mg/L 0.001 meq/L 

Nitrate Nitrogen 0.500 mg/L 0.008 meq/L 

Nitrite Nitrogen 0.018 mg/L 0.000 meq/L 

Chloride 840 mg/L 23.7 meq/L 

Fluoride 1.80 mg/L 0.095 meq/L 

Phosphate 4.20 mg/L 0.133 meq/L 
Sulfate 470 mg/L 9.785 meq/L 
Iron 0.820 mg/L 0.029 meq/L 
Calcium 244 mg/L 12.2 meq/L 
Magnesium 104 mg/L 8.56 meq/L 
Potassium 18.7 mg/L 0.478 meq/L 
Sodium 333 mg/L 14.51 meq/L 

Cations 35.7 meq/L 

Anions 35.7 meq/L 

Cation/Anion Difference 0.00% 

Reference: U.S.E.P.A., 600/4-79-020, "Methods for Chemical Analysis of Water and Wastes", 1983. 
Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments Key Farmington NM1-9 Land Farm 

AriaTyst ^ 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0 

Review 

r (800)362-1879 Fx (505) 632-1865 lab@envirot«h-inc.com envirotKh-inc.com 



envirotech 
Analytical Laboratory Water Analysis 

Client: Key Energy Project*: 98065-0013 

Sample ID: 2N-VZ-1 Date Reported: 04/26/11 

Laboratory Number: 57951 Date Sampled: 04/21/11 

Sample Matrix: Soil Extract Date Received: 04/25/11 

Preservative: Cool Date Analyzed: 04/26/11 
Condition: Intact Chain of Custody: 11230 

Analytical 

Parameter Result Units 

Cyanide (total) 0.025 mg/L 

Reference: U.S.E.P.A., Method 335.3 Cyanide, Total. 

Comments: Key Farmington NM1-9 Land Farm 



( 

envirotech 
Analytical Laboratory Water Analysis 

Client: Key Energy Project #: 98065-0013 
Sample ID: 2S-VZ-4 Date Reported: 04/26/11 
Laboratory Number: 57952 Date Sampled: 04/21/11 
Sampie Matrix: Soil Extract Date Received: 04/25/11 
Preservative: Cool Date Analyzed: 04/26/11 
Condition: Intact Chain of Custody: 11230 

Analytical 
Parameter Result Units 

Cyanide (total) 0.002 mg/L 

Reference: U.S.E.P.A., Method 335.3 Cyanide, Total. 

Comments: Key Farmington NM1-9 Land Farm 

Analyst; 
5796 US Hignvfey 64, farmington, NM 87401 

Review 
Ph(505)f32-oTfT'Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 





So 

Safety and Sampling Plan: 
Location of Facility: Key Energy Farmington Landfarm NM-9 

Sample Event: 1 s t Quarter Sampling-2011 

Requirements: OCD 711 requirements-1 vadose random sample collected per cell for 
TPH/BTEX. TPH = 418.1 & 8015-M, and BTEX = 8021. 

Tailgate Safety Meeting: Discuss and point out any onsite safety hazardous: 
Note any Hazards and Safety Equipment to be used: 

Date, print names and initial: 

Sampling Objective and Plan: To collect soil samples and perform analytical work pursuant to 
EPA protocols, procedures and methods per SW-846. Ceil #2 is actually broken down into Ceil # 
2N (north) and Cell # 2S. Note: Cell #2 has always been considered one cell and extra samples 
are collected to improve representativeness. 

Only clean 4 oz soil jars will be used, filled to capacity and pressed in. Cross-contamination will 
be reduced by wearing new sampling gloves for each sample. No smoking or engine exhaust 
near sampling. Jars wilt be placed on Ice immediately after collection. Clean stainless steel 
bowls and spoons shall be used and decontaminated between sampie collections. All jar labels 
shall be pre-compieted and placed on Jars, except time. 5 , 

Samples may be collected With:Hanrj.auger; backhoe, or by hand. Caution should be used not to 
cross-contaminate surface soils with vadose zone soils. v 

Random out ofthe hat drawing shall be used to determine sample locations. (Completed) 

•. • • • -' • • .-MH • ':. • 
Photos taken: Yes ( B ^ 

Location Map on back-side for reference: 



Date .Sampling COC #_ 

Location: Key Energy Farmington Landfarm- NM9 

Sampled By: Wayne Price Jr. 

Conditions: 

Sky. Temp:3i Wind: ' c O ^ ^ other: 

* VZ = vadose zone 

Sample # Depth Lat Long Notes: 
2N-VZ-1 
2S-VZ-4 t 

. . .. _ _ _ z~ .,, . _ , . .... , . - _ 

a 

K 

l ^ f i f / j e ^ , ? f f ( P f T f t i lA7/£.>#J l * ' r 4 T s * * ' S ( A c 7 ' 1 t pAC<~- XfttslArf 

. &m j/fe7fr» j - "'^> '.§6 - fS.S*7 h jtr% - +tBH' 
Field Notes: 

1 



Appendix VIII- 2011 Second Quarter Sampling 

Sampling Results 
8015D Oil Range Organics (ORO) results included. 
COC's 
Field Reports and Selected Photos 



envirotech 
Analytical Laboratory EPA METHOD 8015 Modified 

Nonhalogenated Volatile Organics 
Total Petroleum Hydrocarbons 

Client: Key Energy Project #: 98065-0013 
Sample ID: 2N-VZ-5 Date Reported: 07-06-11 

Laboratory Number: 58754 Sampled: 06-30-11 

Chain of Custody No: 9950 Date Received: 06-30-11 

Sample Matrix: Soil Date Extracted: 07-01-11 

Preservative: Cool Date Analyzed: 07-05-11 

Condition:. Intact Analysis Requested: 8015 TPH 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5 -C10) 11.9 0.2 

Diesel Range (C10 - C28) 27.5 0.1 

Total Petroleum Hydrocarbons 39.4 

ND - Parameter not detected at the stated detection limit 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid 
Waste, SW-846, USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 

5796 US Highway 64, Farmington, NM 87401 

Review 

Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inccom 



envirotech 
Analytical Laboratory EPA METHOD 8015 Modified 

Nonhalogenated Volatile Organics 
Total Petroleum Hydrocarbons 

Client: Key Energy Project #: 98065-0013 
Sample ID: 2N-VZ-8 Date Reported: 07-06-11 

Laboratory Number: 58755 Sampled: 06-30-11 

Chain of Custody No: 9950 Date Received: 06-30-11 
Sample Matrix: Soil Date Extracted: 07-01-11 
Preservative: Cool Date Analyzed: 07-05-11 
Condition: Intact Analysis Requested: 8015 TPH 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5 -C10) 2.4 0.2 

Diesel Range (C10- C28) 14.2 0.1 

Total Petroleum Hydrocarbons 16.6 

ND - Parameter not detected at the stated detection limit. 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid 
Waste, SW-846, USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 

iTystX 

5796 US Highway 64, Farmington, NM 87401 

Review 

Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inccom 



envirotech 
Analytical Laboratory EPA METHOD 8015 Modified 

Nonhalogenated Volatile Organics 
Total Petroleum Hydrocarbons 

Client: Key Energy Project #: 98065-0013 
Sample ID: 2S-VZ-5 Date Reported: 07-06-11 
Laboratory Number: 58756 Sampled: 06-30-11 
Chain of Custody No: 9950 Date Received: 06-30-11 
Sample Matrix: Soil Date Extracted: 07-01-11 
Preservative: Cool Date Analyzed: 07-05-11 
Condition: Intact Analysis Requested: 8015 TPH 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5 -C10) ND 0.2 

Diesel Range (C10 - C28) ND 0.1 

Total Petroleum Hydrocarbons ND 

ND - Parameter not detected at the stated detection limit 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid 
Waste, SW-846, USEPA December 1996. 

Comments: Key Farmington NNI1-9 Land Farm 

5796 US Highway 64, Farmington, MM 87401 

Review 

Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inccom envirotech-inccom 



envirotech 
Analytical Laboratory EPA METHOD 8015 Modified 

Nonhalogenated Volatile Organics 
Total Petroleum Hydrocarbons 

Client: Key Energy Project*: 98065-0013 
Sample IO: 2S-VZ-8 Date Reported: 07-06-11 

Laboratory Number: 58757 Sampled: 06-30-11 

Chain of Custody No: 9950 Date Received: 06-30-11 
Sample Matrix: Soil Date Extracted: 07-01-11 

Preservative: Cool Date Analyzed: 07-05-11 
Condition: Intact Analysis Requested: 8015 TPH 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5 -C10) ND 0.2 

Diesel Range (C10 - C28) ND 0.1 

Total Petroleum Hydrocarbons ND 

ND - Parameter not detected at the stated detection limit 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid 
Waste, SW-846, USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 

>Cnalys 

5796 US Highway 64, Farmington, NM 87401 

Review 

Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 tab@envirotech-inc.com envirotech-inc.com 



envirotech 
Analytical Laboratory EPA METHOD 8015 Modified 

Nonhalogenated Volatile Organics 
Total Petroleum Hydrocarbons 

Client . Key Energy Project*: 98065-0013 

Sample ID: 2N-TZ-Comp Date Reported: 07-06-11 

Laboratory Number: 58759 Sampled: 06-30-11 

Chain of Custody No: 9950 Date Received: 06-30-11 

Sample Matrix: SoO Date Extracted: 07-01-11 

Preservative: Cool Date Analyzed: 07-05-11 

Condition: Intact Analysis Requested: 8015 TPH 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5 -C10) 1.1 0.2 

Diesel Range (C10- C28) 12.4 0.1 

Total Petroleum Hydrocarbons 13.5 

ND - Parameter not detected at the stated detection limit. 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid 
Waste, SW-846, USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 

laiys^ 

5796 US Highway 64, Farmington, NM 87401 

Review 

Ph {505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



envirotech 
Analytical Laboratory EPA METHOD 8015 Modified 

Nonhalogenated Volatile Organics 
Total Petroleum Hydrocarbons 

Client: Key Energy Project*: 98065-0013 

Sample ID: 2S-TZ-Comp Date Reported: 07-06-11 

Laboratory Number: 58760 Sampled: 06-30-11 

Chain of Custody No: 9950 Date Received: 06-30-11 

Sample Matrix: Soil Date Extracted: 07-01-11 

Preservative: Cool Date Analyzed: 07-05-11 

Condition: Intact Analysis Requested: 8015 TPH 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5 - C 1 0 ) 2.1 0.2 

Diesel Range (C10 - C28) 4.1 0.1 

Total Petroleum Hydrocarbons 6.2 

ND - Parameter not detected at the stated detection limit 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid 
Waste. SW-846, USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 

5796 US Highway 64, Farmington, NM 87401 

Review 

Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



envirotech 
Analytical Laboratory EPA Method 8015 Modified 

Nonhalogenated Volatile Organics 
Total Petroleum Hydrocarbons 

Quality Assurance Report 

Client: 
Sample ID: 
Laboratory Number: 
Sample Matrix: 
Preservative: 
Condition: 

QA/QC 
07-05-11 QA/QC 
58754 
Methylene Chloride 
N/A 
N/A 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Analysis Requested: 

N/A 
07-22-11 
N/A 
N/A 
07-05-11 
TPH 

Gasoline Range C5-C10 07/05/11 9.996E+02 1.000E+03 0.04% 0-15% 
Diesel Range C10-C28 07/05/11 9.996E+02 1.000E+03 0.04% 0-15% 

S I M Sg5 

Gasoline Range C5 - C10 
Diesel Range C10 - C28 

6.8 
1.6 

0.2 

0.1 

Gasoline Range C5 - C10 
Diesel Range C10 - C28 

11.9 
27.5 

11.8 
25.3 

1.0% 
7.9% 

0-30% 
0 - 30% 

Gasoline Range C5 - C10 
Diesel Range C10 - C28 

$Sanrpiet$'S^ ^ ; %
; R e ^ x » ^ i C v ^ ^ ^ n ^ ^ 

11.9 
27.5 

250 
250 

255 
290 

97.2% 
105% 

75 -125% 
75-125% 

ND - Parameter not detected at the stated detection limit. 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid 
Waste, 

SW-846, USEPA, December 1996. 

Comments: QA/QC for Samples 58751,58754-58757,58759-58760, 58768-58770, 58774-58775 

5796 US Highway 64, Farmington, NM 87401 

Review 

Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 iab@enviratech-inc.com envirotech-inc.com 



envirotech 
Analytical Laboratory EPA METHOD 8021 

AROMATIC VOLATILE ORGANICS 

COent Key Energy Project*: 98065-0013 
Sample ID: 2N-VZ-5 Date Reported: 07-06-11 
Laboratory Number 58754 Date Sampled: 06-30-11 
Chain of Custody: 9950 Date Received: 06-30-11 
Sample Matrix: soa Date Analyzed: 07-05-11 
Preservative: Cool Date Extracted: 07-01-11 
Condition: Intact Analysis Requested: BTEX 

Dilution: 10 
Det. 

Concentration Limit 
Parameter (ug/Kg) (ug/Kg) 

Benzene 3.7 0.9 
Toluene 7.8 1.0 
Ethylbenzene ND 1.0 
p.m-Xylene 8.3 1.2 
o-Xylene ND 0.9 

Total BTEX 19.8 

ND - Parameter not detected at the stated detection limit 

Surrogate Recoveries: Parameter Percent Recovery 
Fluorobenzene 94.5 % 
1,4-difluorobenzene 98.9 % 
Bromochlorobenzene 97.3 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846. 
USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 



envirotech 
Analytical Laboratory EPA METHOD 8021 

AROMATIC VOLATILE ORGANICS 

Client: Key Energy Project*: 98065-0013 
Sample ID: 2N-VZ-8 Date Reported: 07-06-11 
Laboratory Number: 58755 Date Sampled: 06-30-11 
Chain of Custody: 9950 Date Received: 06-30-11 
Sample Matrix: Soil Date Analyzed: 07-05-11 
Preservative: Cool Date Extracted: 07-01-11 
Condition: Intact Analysis Requested: BTEX 

Dilution: 10 
Det. 

Concentration Limit 
Parameter (ug/Kg) (ug/Kg) 

Benzene 
Toluene 
Ethylbenzene 
p.m-Xylene 
o-Xylene 

Total BTEX 

ND 
ND 
ND 
1.5 
ND 

1.5 

0.9 
1.0 
1.0 
1.2 
0.9 

ND - Parameter not detected at the stated detection limit 

j Surrogate Recoveries: Parameter Percent Recovery 
Fluorobenzene 
1,4-difluorobenzene 
Bromochlorobenzene 

98.7 % 
105 % 
96.7 % 

References: Method 5030B. Purge-and-Trap. Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 
USEPA, December 1998. 

Comments: Key Farmington NM1-9 Land Farm 

Review 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615. Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



envirotech 
Analytical Laboratory EPA METHOD 8021 

AROMATIC VOLATILE ORGANICS 

Client Key Energy Project* 98065-0013 
Sample ID: 2S-VZ-5 Date Reported: 07-06-11 
Laboratory Number 58766 Date Sampled: 06-30-11 
Chain of Custody. 9950 Date Received: 06-30-11 
Sample Matrix: Soil Date Analyzed: 07-05-11 
Preservative: Cool Date Extracted: 07-01-11 
Condition: Intact Analysis Requested: BTEX 

Dilution: 10 
Det. 

Concentration Limit 
Parameter (ug/Kg) (ug/Kg) 

Benzene ND 0.9 
Toluene ND 1.0 
Ethylbenzene ND 1.0 
p.m-Xylene ND 1.2 
o-Xylene ND 0.9 

Total BTEX ND 

ND - Parameter not detected at the stated detection limit. 

Surrogate Recoveries: Parameter Percent Recovery 
Fluorobenzene 96.9 % 
1,4-difluorobenzene 99.2 % 
Bromochlorobenzene 94.0 % 

References: Method 5030B, Purge-and-Trap. Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 
USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 

Review 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inccom 



envirotech 
Analytical Laboratory EPA METHOD 8021 

AROMATIC VOLATILE ORGANICS 

Client Key Energy Project* 98065-0013 
Sample ID: 2S-VZ-8 Date Reported: 07-06-11 
Laboratory Number 58757 Date Sampled: 06-30-11 
Chain of Custody: 9950 Date Received: 06-30-11 ' 

Sample Matrix: Soil Date Analyzed: 07-05-11 
Preservative: Cool Date Extracted: 07-01-11 
Condition: Intact Analysis Requested: BTEX 

Dilution: 10 
Det. 

Concentration Limit 
Parameter (ug/Kg) (ug/Kg) 

Benzene ND 0.9 
Toluene ND 1.0 
Ethylbenzene ND 1.0 
p.m-Xylene ND 1.2 
o-Xylene ND 0.9 

Total BTEX ND 

ND - Parameter not detected at the staled detection limit 

Surrogate Recoveries: Parameter Percent Recovery 
Fluorobenzene 
1,4-difluorobenzene 
Bromochlorobenzene 

94.3 % 
98.4 % 
96.1 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 
USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 



envirotech 
Analytical Laboratory EPA METHOD 8021 

AROMATIC VOLATILE ORGANICS 

CGent: Key Energy Project*: 98065-0013 

Sample ID: 2N-TZ-Comp Date Reported: 07-06-11 
Laboratory Number: 58759 Date Sampled: 06-30-11 
Chain of Custody: 9950 Date Received: 06-30-11 
Sample Matrix: Soil Date Analyzed: 07-05-11 

Preservative: Cool Date Extracted: 07-01-11 
Condition: Intact Analysis Requested: BTEX 

Dilution: 10 
Det. 

Concentration Limit 
Parameter (ug/Kg) (ug/Kg) 

Benzene ND 0.9 
Toluene ND 1.0 
Ethylbenzene ND 1.0 
p.m-Xylene ND 1.2 
o-Xylene ND 0.9 

Total BTEX ND 

ND - Parameter not detected at the stated detection limit. 

Surrogate Recoveries: Parameter Percent Recovery 
Fluorobenzene 
1,4-difluorobenzene 
Bromochlorobenzene 

97.5 % 
105 % 
102 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 
USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 



envirotech 
Analytical Laboratory EPA METHOD 8021 

AROMATIC VOLATILE ORGANICS 

Client: Key Energy Projects: 98065-0013 
Sample ID: 2S-TZ-Comp Date Reported: 07-06-11 
Laboratory Number 58760 Date Sampled: 06-30-11 
Chain of Custody: 9950 Date Received: 06-30-11 
Sample Matrix: Soil Date Analyzed: 07-05-11 

Preservative: Cool Date Extracted: 07-01-11 
Condition: Intact Analysis Requested: BTEX 

Dilution: 10 
Det. 

Concentration Limit 
Parameter (ug/Kg) (ug/Kg) 

Benzene ND 0.9 
Toluene ND 1.0 
Ethylbenzene ND 1.0 
p.m-Xylene 2.5 1.2 
o-Xylene ND 0.9 

Total BTEX 2.5 

ND - Parameter not detected at the stated detection limit 

I Surrogate Recoveries: Parameter Percent Recovery 
Fluorobenzene 
1,4-difluorobenzene 
Bromochlorobenzene 

95.7 % 
108 % 

98.2 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 
USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 



envirotech 
Analytical Laboratory 

EPA METHOD 8021 
AROMATIC VOLATILE ORGANICS 

Client-
Sample ID: 
Laboratory Number. 
Sample Matrix: 
Preservative: 
Condition: 

Calibration and j V ; : : r 

t^".8!^i^l^-.Pjd^ (ug/L) 

Benzene 
Toluene 
Ethylbenzene 
p,m-Xylene 
o-Xylene 

N/A 
0705BBLK QA/QC 
58754 
Soil 
N/A 
N/A 

»Sa!BF: 

3.8532E+006 
4.1412E+O0B 
3.6195E+006 
9.9442E+006 
3.3683E+O06 

C^CalRF: 

3.8809E+006 
4.1495E+O06 
3.6268E+008 
9.9642E+006 
3.3750E+006 

Project* 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Analysis: 
Dilution: 

;%0ifri". 

0.2% 
0.2% 
0.2% 
0.2% 
0.2% 

ND 
ND 
ND 
ND 
ND 

N/A 
07-08-11 
N/A 
N/A 
07-05-11 
BTEX 
10 

Blank >-';v;-- Detect -: 

''v*VTa\ .•v->v_*,.;:.-.yv$j>\: 
• jCflnc; - ! ;• :: r.. L imi ts 

0.1 
0.1 
0.1 
0.1 
0.1 

| Dup l i ca te 'C6 n P^( "9^9) & . . , Samp^ ; y;?; D"P!^%%•".v:%Djf f- : V ; ^ A ^ p t R a h g ~ e ; / / • • Defect;;Lrrhit" 

Benzene 3.7 3.2 13.5% 0-30% 0.9 
Toluene 7.8 7.6 2.6% 0-30% 1.0 
Ethylbenzene ND ND 0.0% 0-30% 1.0 
p,m-Xy!ene 8.3 8.5 2.4% 0-30% 1.2 
o-Xylene ND ND 0.0% 0-30% 0.9 

[Spike Cone. (ug/Kg) : •'. •..,•>:Z\:<£ .: ,s'ampie .-.'}' AmountSpiked Spjl^ Sample % Recovery. ' ^oept Rarffi '• 

Benzene 3.7 500 510 101% 39-•150 
Toluene 7.8 500 528 104% 46-• 148 
Ethylbenzene ND 500 505 101% 32 •160 
P,m-Xylene 8.3 1000 1,030 102% 46 •148 
o-Xylene ND 500 503 101% 46 -148 

ND - Parameter not detected at the stated detection Omit 

Dilution: Spike and spiked sample concentration represent a dilution proportional to sample dilution. 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 
Method 8021B, Aromatic and Halogenated Volatiles by Gas Chromatography Using 
Photoionization and/or Electrolytic Conductivity Detectors, SW-846, USEPA December 1996. 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotedi-inccom enwotech-inc.com 



envirotech 
Analytical Laboratory 

EPA METHOD 418.1 
TOTAL PETROLEUM HYDROCARBONS 

Client. Key Energy Project #: 98065-0013 
Sample ID: 2N-VZ-5 Date Reported: 07/01/11 
Laboratory Number 58754 Date Sampled: 06/30/11 
Chain of Custody No: 9950 Date Received: 06/30/11 
Sampie Matrix: Soil Date Extracted: 07/01/11 
Preservative: Cool Date Analyzed: 07/01/11 
Condition: Intact Analysis Needed: TPH-418.1 

Det 
Concentration Limit 

Parameter (mg/kg) (mg/kg) 

Total Petroleum Hydrocarbons 19,400 5.0 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and Waste, USEPA Storet No. 4551,1978. 

Comments: Key Farmington NM1-9 Land Farm 

5796 US Highway 64, Farmington, NM 87401 

Review 

Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



envirotech 
Analytical Laboratory 

EPA METHOD 418.1 
TOTAL PETROLEUM HYDROCARBONS 

Client: Key Energy Project*: 98065-0013 
Sample ID: 2N-VZ-8 Date Reported: 07/01/11 
Laboratory Number 58755 Date Sampled: 06/30711 
Chain of Custody No: 9950 Date Received: 06/30/11 
Sample Matrix: Soil Date Extracted: 07/01/11 
Preservative: Cool Date Analyzed: 07/01/11 
Condition: Intact Analysis Needed: TPH-418.1 

Det. 

Concentration Limit 

Parameter (mg/kg) (mg/kg) 

Total Petroleum Hydrocarbons 2,500 5.0 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 

and Waste, USEPA Storet No. 4551,1978. 

Comments: Key Farmington NWI1-9 Land Farm 

Review 

5796 US Highway 64, Farmington, NM 87401 I Ph (505)632-0615 Fr (800) 362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



e n v i r o t e c h EPA METHOD 418.1 
Analytical Laboratory T O T A L P E T R O L E U M H Y D R O C A R B O N S 

Client: Key Energy Project #: 98065-0013 
Sample ID: 2S-VZ-5 Date Reported: 07/01/11 
Laboratory Number: 58756 Date Sampled: 06/30/11 
Chain of Custody No: 9950 Date Received: 06/30/11 
Sample Matrix: Soil Date Extracted: 07/01/11 
Preservative: Cool Date Analyzed: 07/01/11 
Condition: Intact Analysis Needed: TPH-418.1 

Det 
Concentration Limit 

Parameter (mg/kg) (mg/kg) 

Total Petroleum Hydrocarbons 501 5.0 

ND = Parameter not detected at the stated detection limit 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and Waste, USEPA Storet No. 4551,1978. 

Comments: Key Farmington NM1-9 Land Farm 

Anal 

5796 US Highway 64, Farmington, NM 87401 

Review 

Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



e n v i r o t e c h EPA METHOD 418.1 
Analytical Laboratory TOTAL PETROLEUM HYDROCARBONS 

Client Key Energy Project #: 98065-0013 
Sample ID: 2S-VZ-8 Date Reported: 07/01/11 
Laboratory Number 58757 Date Sampled: 06/30/11 
Chain of Custody No: 9950 Date Received: 06/30/11 
Sample Matrix: Soil Date Extracted: 07/01/11 

Preservative: Cool Date Analyzed: 07/01/11 

Condition: Intact Analysis Needed: TPH-418.1 

Dei 
Concentration Limit 

Parameter (mg/kg) (mg/kg) 

Total Petroleum Hydrocarbons 81.1 5.0 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and Waste, USEPA Storet No. 4551,1978. 

Comments: Key Farmington NM1-9 Land Farm 

5796 US Highway 64, Farmington, NM 87401 

Review 

Ph (505)632-0615 Fr (800)362-1879. Fx (505) 632-1865 lab@envirotKh-inc.com envirotech-inc.com 



e n v i r o t e c h EPA METHOD 418.1 
Analytical Laboratory T O T A L P E T R O L E U M H Y D R O C A R B O N S 

Client: Key Energy Project*: 98065-0013 

Sample ID: 2N-TZ-Comp Date Reported: 07/01/11 

Laboratory Number: 58759 Date Sampled: 06/30/11 

Chain of Custody No: 9950 Date Received: 06/30/11 

Sampie Matrix: Soil Date Extracted: 07/01/11 

Preservative: Cool Date Analyzed: 07/01/11 

Condition: Intact Analysis Needed: TPH-418.1 

Det 
Concentration Limit 

Parameter (mg/kg) (mg/kg) 

Total Petroleum Hydrocarbons 367 5.0 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and Waste, USEPA Storet No. 4551,1978. 

Comments: Key Farmington NM1-9 Land Farm 

5796 US Highway 64, Farmington, NM 87401 

Review 

Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@enviratech-inc.com envirotech-inc.com 



envirotech 
Analytical Laboratory 

EPA METHOD 418.1 
TOTAL PETROLEUM HYDROCARBONS 

Client: Key Energy Project #: 98065-0013 

Sample ID: 2S-TZ-Comp Date Reported: 07/01/11 
Laboratory Number 58760 Date Sampled: 06/30/11 
Chain of Custody No: 9950 Date Received: 06/30/11 
Sample Matrix: Soil Date Extracted: 07/01/11 

Preservative: Cool Date Analyzed: 07/01/11 

Condition: Intact Analysis Needed: TPH-418.1 

Det. 
Concentration Limit 

Parameter (mg/kg) (mg/kg) 

Total Petroleum Hydrocarbons 26,400 5.0 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and Waste, USEPA Storet No. 4551,1978. 

Comments: Key Farmington NM1-9 Land Farm 



e n v i r o t e c h EPA METHOD 418.1 
Analytical Laboratory TOTAL PETROLEUM HYDROCARBONS 

QUALITY ASSURANCE REPORT 

Client: 
Sample ID: 
Laboratory Number: 
Sample Matrix: 
Preservative: 
Condition: 

QA/QC 
QA/QC 

07-01-TPH.QA/QC 58742 
Freon-113 
N/A 
N/A 

Project*: 
Date Reported: 
Date Sampled: 
Date Analyzed: 
Date Extracted: 
Analysis Needed: 

N/A 

07/01/11 
N/A 
07/01/11 
07/01/11 
TPH 

Calibratl ^ " C ^ i ^ f e t N > ,M^RR;:U;,. C-Cal RF:r,. ' &Di f^ i^ r |^ l / >^pt.,Ran 

06/14/11 07/01/11 1,760 1,640 6.8% +/-10% 

;BlanfcTC< : . .S }^ -vCohcenu^ t jqny pet^ibrv Limit 
TPH 14.1 5.0 

' T- t ' SampleV %6ifi^nceSi*j Accept''Rah 
-..':4 

TPH 1,550 1,680 8.4% +/- 30% 

S/pifce Result % Recovery .. / ̂lixept Renjg lie"] 
TPH 1,550 2,000 3,280 92.4% 80 -120% 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable. Chemical Analysis of Water 
and Waste, USEPA Storet No. 4551,1978. 

Comments: QA/QC for Samples 58742-58744,58751, 58754-58757, 58759-58760 

Review 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



envirotech 
Analytical Laboratory Chloride 

Client: 
Sample ID: 
Lab ID#: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
2N-VZ-5 
58754 
Soil 

Cool 
Intact 

Project*: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Chain of Custody: 

98065-0013 

07/06/11 
06/30/11 
06/30/11 
07/05/11 
9950 

Parameter Concentration (mg/Kg) 

Total Chloride 1,580 

Reference: U.S.E.P.A., 4500B, "Methods for Chemical Analysis of Water and Wastes", 1983. 
Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments: Key Farmington NM1-9 Land Farm 

Review 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inr.com envirotech-inc.com 



envirotech 
Analytical Laboratory Chloride 

Client: 
Sample ID: 
Lab ID#: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 

2N-VZ-8 
58755 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Chain of Custody: 

98065-0013 
07/06/11 

06/30/11 
06/30/11 
07/05/11 
9950 

Parameter Concentration (mg/Kg) 

Total Chloride 560 

Reference: U.S.E.P.A., 4500B, "Methods for Chemical Analysis of Water and Wastes", 1983. 
Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments: Key Farmington NM1-9 Land Farm 

5796 US Highway 64, Farmington, NM 87401 

Review 

Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com enviratech-inc.com 



envirotech 
Analyt ica l Laboratory Chloride 

Client: 
Sample ID: 
Lab ID#: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 

2S-VZ-5 
58756 . 
Soil 
Cool 
Intact 

Project*: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Chain of Custody: 

98065-0013 
07/06/11 

06/30/11 
06/30/11 
07/05/11 
9950 

Parameter Concentration (mg/Kg) 

Total Chloride 1,280 

Reference: U.S.E.P.A., 4500B, "Methods for Chemical Analysis of Water and Wastes", 1983. 
Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments: Key Farmington NM1-9 Land Farm 

5796 US Highway 64, Farmington, NM 87401 

Review 

Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



envirotech 
Analytical Laboratory Chloride 

Client: 
Sampie ID: 
Lab ID#: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 

2S-VZ-8 
58757 
Son 
Cool 
Intact 

Project*: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Chain of Custody: 

98065-0013 
07/06/11 

06/30/11 
06/30/11 
07/05/11 
9950 

Parameter Concentration (mg/Kg) 

Total Chloride 440 

Reference: U.S.E.P.A., 4500B, "Methods for Chemical Analysis of Water and Wastes". 1983. 
Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments: Key Farmington NM1-9 Land Farm 

Analyst, 

5796 US Highway 64, Farmington, NM 87401 

Review 

Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



envirotech 
Analytical Laboratory Chloride 

Client: 
Sample ID: 
Lab ID#: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
2N-TZ-Comp 

58759 
Soil 
Cool 

Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Chain of Custody: 

98065-0013 

07/06/11 
06/30/11 
06/30/11 
07/05/11 

9950 

Parameter Concentration (mg/Kg) 

Total Chloride 360 

Reference: U.S.E.P.A., 4500B, "Methods for Chemical Analysis of Water and Wastes", 1983. 
Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments: Key Farmington NM1-9 Land Farm 

najyst, 

5796 US Highway 64, Farmington, NM 87401 

Review 

Ph {505)632-0615 Fr (800) 362-1879 Fx (505) 632-1865 lab@erwirotech-inc.com envirotech-inc.com 



envirotech 
Analytical Laboratory Chloride 

Client: 
Sample 10: 
Lab ID#: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
2S-TZ-Comp 
58760 
Son 
Cool 
Intact 

Project*: 
Oate Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Chain of Custody: 

98065-0013 
07/06/11 
06/30/11 
06/30/11 
07/05/11 
9950 

Parameter Concentration (mg/Kg) 

Total Chloride 460 

Reference: U.S.E.P.A., 4500B, "Methods for Chemical Analysis of Water and Wastes", 1983. 
Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments: Key Farmington NM1-9 Land Farm 

Analys 

5796 US Highway 64, Farmington, NM 87401 

Review 

Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotedHnc.com envirotech-inc.com 



envirotech 
Analytical Laboratory TRACE METAL ANALYSIS 

Client: Key Energy Project*: 98065-0013 

Sample ID: Lab Comp from Above Four Date Reported: 07/22/11 

Laboratory Number: 58758 Date Sampled: 06/30/11 

Chain of Custody: 9950 Date Received: 06/30/11 

Sample Matrix: Soil Date Analyzed: 07/11/11 

Preservative: Cool Date Digested: 07/05/11 

Condition: Intact Analysis Needed: Total Metals 
Det. 

Concentration Limit 
Parameter (mg/Kg) (mg/Kg) 

Arsenic 0.01 0.01 
Aluminum 6,450 0.01 
Barium 1,260 0.01 
Cadmium ND 0.01 
Chromium 7.07 0.01 
Cobalt 3.24 0.01 
Copper 14.4 0.01 
Iron 10,300 0.01 
Lead 8.71 0.01 
Manganese 295 0.01 
Molybdenum 0.59 0.01 
Mercury 1.49 0.01 
Nickel 6.08 0.01 
Selenium 0.37 0.01 
Silver ND 0.01 
Zinc 42.2 0.01 

ND - Parameter not detected at the stated detection limit. 

References: Method 3050B, Acid Digestion of Sediments, Sludges and Soils. 
SW-846, USEPA, December 1996. 

Method 6010B, Analysis of Metals by Inductively Coupled Plasma Atomic Emmision 

Spectorscopy, SW-846, USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr(800)362-1879 Fx(505) 632-1865 lab@enwctech-inccom enwotech-inccom 



î K envirotech 
— Analyt ical Laboratory TRACE METAL ANALYSIS 

Client: Key Energy Project*: 98065-0013 
Sample ID: Lab Comp from Above Two Date Reported: 07/22/11 

Laboratory Number: 58761 Date Sampled: 06/30/11 

Chain of Custody: 9950 Date Received: 06/30/11 

Sample Matrix: Soil Date Analyzed: 07/11/11 

Preservative: Cool Date Digested: 07/05/11 

Condition: Intact Analysis Needed: Total Metals 
Det. 

Concentration Limit 
Parameter (mg/Kg) (mg/Kg) 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

ND - Parameter not detected at the stated detection limit. 

References: Method 3050B, Acid Digestion of Sediments, Sludges and Soils. 
SW-846, USEPA, December 1996. 

Method 6010B, Analysis of Metals by Inductively Coupled Plasma Atomic Emmision 

Spectorscopy, SW-846, USEPA, December 1996. 

Comments: Key Farmington NM1-9 Land Farm 

Arsenic 0.01 
Aluminum 6,790 
Barium 1,660 
Cadmium ND 

Chromium 7.81 

Cobalt 2.90 
Copper 10.7 

Iron 7,800 

Lead 10.1 

Manganese 232 

Molybdenum 0.43 
Mercury 0.54 

Nickel 5.71 

Selenium 0.16 

Silver ND 
Zinc 37.2 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inccom 



envirotech 
Analytical Laboratory 

T R A C E METAL ANALYSIS 

Qual i ty Con t ro l / 

Qua l i t y Assu rance Repor t 

Client 
Sample ID: 

Laboratory Number. 
Sample Matrix: 

Analysis Requested: 
Condition: _ 
F Blanf 87 DupltcaiLe 

Arsenic 

A luminum 

Barium 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Manganese 

Molybdenum 

Mercury 

Nickel 

Selenium 

Silver 

Zinc 
[ " • " - S p l i c e : - ' 7 " 

QA/QC 
07-11-TM QA/QC 

58779 

Soil 

Trace Metals 

?fi5tnjment" Method 
S l^k (mg/Kg) " Blank 

ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Added' 

Detection 

JJmit,.. 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 
7 Sample," 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Date Digested: 

Sample .pupHcaST. 

0.04 0.04 0.00% 0%- 30% 

5,230 5,280 1.07% 0%- 30% 
144 146 1.53% 0%- 30% 
0.04 0.04 0.00% 0%- 30% 
3.19 3.29 3.14% 0%- 30% 
3.34 3.36 0.66% 0%- 30% 
8.45 8.56 1.25% 0%- 30% 
6,420 6,280 2.12% 0%- 30% 
5.24 5.23 0.19% 0%- 30% 
202 207 2.63% 0%- 30% 
0.52 0.53 0.61% 0%- 30% 
0.02 0.02 0.00% 0%. 30% 
3.90 3.89 0.15% 0%- 30% 
0.21 0.21 0.00% 0%- 30% 
ND ND 0.00% 0%- 30% 
39.0 39.0 0.00% 0%. 30% 

Spaced; 
Sample 

"Percent" 

Arsenic 2.50 0.04 2.45 96.3% 
Aluminum 2.50 5,230 5,480 105% 
Barium 5.00 144 156 105% 
Cadmium 2.50 0.04 2.44 96.3% 
Chromium 5.00 3.19 9.19 112% 
Cobalt 2.50 3.34 5.84 99.9% 
Copper 5.00 8.45 14.3 106% 
Iron 2.50 6,420 6,690 104% 
Lead 5.00 5.24 9.65 94.2% 
Manganese 2.50 202 218 107% 
Molybdenum 1.00 0.52 1.48 97.3% 
Mercury 1.00 0.02 1.00 98.5% 
Nickel 5.00 3.90 8.58 96.5% 
Selenium 1.00 0.21 1.23 102% 
Silver 1.00 ND 0.94 93.8% 
Zinc 5.00 39.0 44.6 101% 

Acceptance i 
. Range* i 
80%-120% 

80% -120% 

80% -120% 

80%-120% 

80% -120% 

80%-120% 

80% -120% 

80% -120% 

80%-120% 

80%-120% 

80% -120% 

80% -120% 

80%-120% 

80% -120% 

80%-120% 

80%-120% 

ND - Parameter not detected at the stated detection limit 

References: 

Comments : 

Method 3050B, Acid Digestion of Sediments, Sludges and Soils. 

SW-848, USEPA, December 1996. 

Method 6010B, Analysis of Metals by Inductively Coupled Plasma Atomic Emmision 

Spectorscopy, SW-846, USEPA, December 1996. 

QA/QC f o r Samples 58779 ,58758 ,58761 

Review 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx(505) 632-1865 lab@envirotech-inc.com envirotech-mccom 



e n v i r o t e c h CATION / ANION ANALYSIS 
Analyt ical Laboratory 

Client: 
Sample ID: 
Laboratory Number: 
Chain of Custody: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 

Lab Composite for Above Four 
58758 
9950 
Soil 

Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 

98065-0013 

07/08/11 
06/30/11 
06/30/11 
07/01/11 

Analytical 

Parameter Result Units 
pH 6.99 s.u. 

Conductivity @ 25° C 2,370 umhos/cm 

Total Dissolved Solids @ 180C 1,420 mg/L 

Total Dissolved Solids (Calc) 1,580 mg/L 

SAR 7.80 ratio 

Total Alkalinity as CaC03 180 mg/L 

Total Hardness as CaC03 477 mg/L 

i Bicarbonate as CaC03 180 mg/L 2.95 meq/L 

' Carbonate as CaC03 <0.01 mg/L 0.000 meq/L 

Hydroxide as CaC03 <0.01 mg/L 0.001 meq/L 

Nitrate Nitrogen 2.50 mg/L 0.040 meq/L 

Nitrite Nitrogen 0.070 mg/L 0.002 meq/L 

Chloride 640 mg/L 18.1 meq/L 

Fluoride 2.20 mg/L 0.116 meq/L 

Phosphate 4.74 mg/L 0.150 meq/L 

Sulfate 263 mg/L 5.47 meq/L 
Iron 2.67 mg/L 0.096 meq/L 

Calcium 96.7 mg/L 4.83 meq/L 

Magnesium 57.4 mg/L 4.72 meq/L 

Potassium 10.3 mg/L 0.263 meq/L 
Sodium 390 mg/L 17.0 meq/L 

Cations 26.8 meq/L 

Anions 26.8 meq/L 

Cation/Anion Difference 0.00% 
Reference: U.S.E.PA, 600/4-79-020, "Methods for Chemical Analysis of 

Standard Methods For The Examination of Water And Waste 

Comments Key Farmington NM1-9 Land Farm 

Water and Wastes", 1983. 

Water", 18th ed., 1992. 

5796 US Highway 64, Farmington, NM 87401 

Review 

Ph (505)632-0615 Rr (800)362-1879 Fx(505) 632-1865 lab@erwirotech-inc.com envffotech-inc.com 



envirotech 
Analyt ical Laboratory 

CATION / ANION ANALYSIS 

Client: Key Energy 
Sample ID: Lab Composite for Above Two 
Laboratory Number: 58761 

Chain of Custody: 9950 

Sample Matrix: Soil 

Preservative: Cool 
Condition: Intact 

Analytical 
Parameter Result Units 

pH 7.58 s.u. 

Conductivity @ 25° C 1,360 umhos/cm 

Total Dissolved Solids @ 180C 904 mg/L 

Total Dissolved Solids (Calc) 1,010 mg/L 

SAR 7.50 ratio 

Total Alkalinity as CaCOS 280 mg/L 

Total Hardness as CaC03 251 mg/L 

Bicarbonate as CaC03 280 mg/L 4.59 meq/L 

m̂W Carbonate as CaC03 <0.01 mg/L 0.000 meq/L 

Hydroxide as CaC03 <0.01 mg/L 0.001 meq/L 

Nitrate Nitrogen 6.00 mg/L 0.097 meq/L 

Nitrite Nitrogen 0.190 mg/L 0.004 meq/L 

Chloride 320 mg/L 9.03 meq/L 

Fluoride 2.10 mg/L 0.111 meq/L 

Phosphate 1.13 mg/L 0.036 meq/L 

Sulfate 150 mg/L 3.12 meq/L 

Iron 0.694 mg/L 0.025 meq/L 

Calcium 59.9 mg/L 2.99 meq/L 

Magnesium 24.8 mg/L 2.04 meq/L 

Potassium 5.15 mg/L 0.132 meq/L 

Sodium 272 mg/L 11.8 meq/L 

Cations 17.0 meq/L 

Anions 17.0 meq/L 

Cation/Anion Difference 0.00% 

Reference: U.S.E.P.A., 600/4-79-020, "Methods for Chemical Analysis of Water and Wastes", 1983. 

Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments Key Farmington NM1-9 Land Farm 

Project*: 98065-0013 
Date Reported: 07/08711 
Date Sampled: 06/30/11 
Date Received: 06/30/11 
Date Analyzed: 07/01/11 
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Safety and Sampling Plan: 

Location of Facility: Key Energy Farmington Landfarm NM-9 
Sample Event: 2nd Quarter Sampling-2011 

Requirements: OCD Part 36 Requirements: 

Treatment Zone Monitoring: Collect samples from surface to 12" deep to determine the quality of 
the treatment process: 

• North Half (Cell 2N) Treatment Zone Monitoring: Collect one composite sample from four 
discrete samples: (Run TPH 4 1 8 . 1 , TPH 8015-M DRO/GRO, Chlorides.) 

• South Half (Cell 2S) Treatment Zone Monitoring: Collect one composite sample from four 
discrete samples: (Run TPH 4 1 8 . 1 , TPH 8015-M DRO/GRO, Chlorides.) 

• Labortorv to make one composite from above two samples and run General Chemistry and 
WQCC Metals. 

Vadose Zone Monitoring: Collect 4 random samples per cell 3-4 feet below the bottom of the treatment 
zone. This will be approximately 5 feet deep. 

• North Half Treatment Zone Monitoring: Collect 2 samples 5 ft deep as shown on the attached 
plot plan: (Run TPH 4 1 8 . 1 , TPH 8015-M DRO/GRO, BTEX 8 0 2 1 , Chlorides.) 

• South Half Treatment Zone Monitoring: Collect 2 samples 5 ft deep as shown on the attached plot 
plan: (Run T P r W l 8 . 1 , TPH 8015-M Drfb/GRO, BTEX 8 0 2 1 , Chlorides.) 

• Labortorv to make one composite from above 4 samples and run General Chemistry and WQCC 
Metals. B * 

Tailgate Safety Meeting: Discuss and point out any onsite safety hazardous: 
Note any Hazards and Safety Equipment to be used: , * n 

6 / - t i l l L y ^ - i - 'WAMJC f f o ^ Z k . i-Ui|J/\ 
S~p~ cu€ 6 ~ > J ) ^ e Y ' * - * * 

Date, print names and initial: 

Sampling Objective and Plan: To collect soil samples and perform analytical work pursuant to 
EPA protocols, procedures and methods per SW-846. Cell #2 is actually broken down into Cell # 
2N (north) and Cell # 2S. Note: Cell #2 has always been considered one cell and extra samples 
are collected to improve representativeness. 

Only clean 4 oz soil jars will be used, filled to capacity and pressed in. Cross-contamination will 
be reduced by wearing new sampling gloves for each sample. No smoking or engine exhaust 
near sampling. Jars will be placed on Ice immediately after collection. Clean stainless steel 
bowls and spoons shall be used and decontaminated between sample collections. All jar labels 
shall be pre-completed and placed on Jars, except time. 

Samples may be collected with Hand auger, backhoe, or by hand. Caution should be used 
not to cross-contaminate surface soils with vadose zone soils. 

Random out ofthe hat drawing shall be used to determine sample locations. (Completed see 
sample Location Map_on^b^J<j:Side_forjeference:) 



cpc* 

Date: 

Location: Key Energy Farmington Landfarrn-NM9 

Sample # Depth . L a t L o n g 

2N :VZ :5 

2N-VZ-8 

* • t 

2 TPH 418.1, TPH 8015-M DRO/GRO, BTEX 8021, CSIprides 

2S-VZ-5 

2S-yZ-8 
Ubortpry: 

^ • ^ ^ * ^ & S P & \ ° l T * \ 3 r t > ' 2 TPH 418.1, TPH 8015-M DRO/GRO, BTEX 8021, Chlorides 

2 TPH 418.1, TPH 8015-M DRO/GRO, BTEX 8021, Chlorides 
Jo make one composite from the 4 samples above and ryn General Chemistry and WQCC metals: 

. 2 TPH 418.1, TPH 8015-M DRO/GRO, Chlorides 2N :TZ :Cornp 

2STZ-Cornp 

Labor to ry : 

2 TPH 4 1 8 . 1 , TPH 8015-M DRO/GRO, CWorides 

to make one composite from the 2 samples above and run General Chemistry and WQCC metals: 

i 

i 

€> S 

m -
• '...--3 

in* ',.-'WV' ,•; 

• A * ' V 
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Report Date: August 18, 2011 Work Order: 11080821 Page Number: 1 of 2 

Summary Report 

Wayne Price 
Key Energy-Rio Rancho 
312 Encanatado Ridge Ct. NE 
Rio Rancho, NM 87124 

Report Date: August 18, 2011 

Work Order: 11080821 

COC#: 
Project Location: 
Project Name: 
Project Number: 

Sample 

KEY NM1-9-8-5-11 
Farmington, NM 
NMI-9 Landfarm 
Re-Test # 1 

Description Matrix 
Date 
Taken 

Time 
Taken 

Date 
Received 

274066 
274067 
274068 
274069 
274070 
274071 

2N-VZ-5 
2N-VZ-8 
2S-VZ-5 
2S-VZ-8 
2N-TZ-Comp. 
2S-TZ-Comp. 

soil 
soil 
soil 
soil 
soil 
soil 

2011-08-05 
2011-08-05 
2011-08-05 
2011-08-05 
2011-08-05 
2011-08-05 

00:00 
00:00 
00:00 
00:00 
00:00 
00:00 

2011-08-08 
2011-08-08 
2011-08-08 
2011-08-08 
2011-08-08 
2011-08-08 

TPH 418.1 TPH DRO - NEW TPH GRO 
TRPHC DRO GRO 

Sample - Field Code ( m g / K g ) ( m g / K g ) ( m g / K g ) 

274066 - 2N-VZ-5 14500 2150 Q. <10.0 X Q. 

274067 - 2N-VZ-8 15100 2750 Q» <10.0 2Q» 
274068 - 2S-VZ-5 107 <50.0 QS <2.00 
274069 - 2S-VZ-8 <10.0 <50.0 Q„ <2.00 
274070 - 2N-TZ-Comp. 19.4 <50.0 Q« <2.00 
274071 - 2S-TZ-Comp. 14800 <50.0 Q» <40.0 3 

Sample: 274066 - 2N-VZ-5 

Param Flag Result Units RL 
Chloride Z 2380 mg/Kg 10 
Moisture 4.05 % 
ORO c^c 1330 mg/Kg 50 

1 Sample dilution due to turbidity. 
2 Sample dilution due to turbidity. 
3 Sample dilution due to surfactants. 

TraceAnaJysis, Inc. • 6701 Aberdeen Ave., Suite 9 • Lubbock, TX 79424-1515 • (806) 794-1296 



Report Date: August 18, 2011 Work Order: 11080821 Page Number: 2 of 2 

Sample: 274067 - 2NrVZ-8 

Param Flag , Result Units RL 
Chloride 848 mg/Kg 10 
Moisture 1.20 % 
ORO Q c . Q . 1890 mg/Kg 50 

Sample: 274068 - 2S-VZ-5 

Param Flag Result Units RL 
Chloride 1190 mg/Kg 10 
Moisture 9.06 % 
ORO Qc.Qs <50.0 mg/Kg 50 

Sample: 274069 - 2S-VZ-8 

Param Flag Result Units RL 
Chloride 228 mg/Kg 10 
Moisture 23.5 % 
ORO Qc.Qs <50.0 mg/Kg 50 

Sample: 274070 - 2N-TZ-Comp. 

Param Flag Result Units RL 
Chloride Qs 311 mg/Kg 10 
Moisture 14.3 % 
ORO <50.0 mg/Kg 50 

Sample: 274071 - 2S-TZ-Comp. 

Param Flag Result Units RL 
Chloride 964 mg/Kg 10 
Moisture 19.9 % 
ORO Qc.Qs <50.0 mg/Kg 50 

TraceAnalysis, Inc. • 6701 Aberdeen Ave., Suite 9 • Lubbock, TX 79424-1515 • (806) 794-1296 



UL JWWJIMCEANALYSIS, iNC.iJJJlU Kit JULLUJJ 
6701 AhHfdeen Avenue, Suite 9 
200 East Sunset Road, Suits E 
5002 Basin Stieet, Suite Ai 
6015 Hairis Parkway, Suite 110 

Lubbock,Texas 79424 80B»378«1296 806»794«i296 FAX 805• 794• 1298 
EiPaso. Texas 79922 888*588*3443 915«585«3443 FAX 915-565-4944 
Midland, Texas 79703 • 432-G39 - 6301 FAX 432-639-6313 

f l Wonh, Texas 76132 817-201 -5260 
E-Mail: lah@traceanalysis.com 

Certifications 
WBE HUB NCTRCA DBE NELAP DoD LELAP Kansas Oklahoma ISO 17025 

Analytical and Quality Control Report 

Wayne Price 
Key Energy-Rio Rancho 
312 Encanatado Ridge Ct. 
Rio Rancho, NM, 87124 

NE 

Report Date: August 18, 2011 

Work Order: 11080821 

111 
COC #: 
Project Location: 
Project Name: 
Project Number: 

KEY NM1-9-8-5-11 
Farmington, NM 
NMI-9 Landfarm 
Re-Test #1 

Enclosed are the Analytical Report and Quality Control Report for the following sample(s) submitted to Trace Analysis, Inc. 
Date Time Date 

Sample Description Matrix Taken Taken Received 
274066 2N-VZ-5 soil 2011-08-05 00:00 2011-08-08 
274067 2N-VZ-8 soil 2011-08-05 00:00 2011-08-08 
274068 2S-VZ-5 soil 2011-08-05 00:00 2011-08-08 
274069 2S-VZ-8 soil 2011-08-05 00:00 2011-08-08 
274070 . 2N-TZ-Comp. soil • 2011-08-05 00:00 2011-08-08 
274071 2S-TZ-Comp. soil 2011-08-05 00:00 2011-08-08 

These results represent only the samples received in the laboratory. The Quality Control Report is generated on a batch 
basis. All information contained in this report is for the analytical batch(es) in which your sample(s) were analyzed. 

This report consists of a total of 29 pages and shall not be reproduced except in its entirety, without written approval of 
Trace Analysis, Inc. 



Dr. Blair Leftwich, Director 
Dr. Michael Abel, Project Manager 

Page 2 of 29 
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Report Contents 
Case Narrative 

Analytical Report 
Sample 274066 (2N-VZ-5) 
Sample 274067 (2N-VZ-8) 
Sample 274068 (2S-VZ-5) 
Sample 274069 (2S-VZ-8) 
Sample 274070 (2N-TZ-Comp.) 
Sample 274071 (2S-TZ-Comp.) 

Method Blanks 
QC Batch 83684 - Method Blank (1 
QC Batch 83699 - Method Blank (1\ 
QC Batch 83797 - Method Blank (1; 

QC Batch 83847 - Method Blank (1 
QC Batch 83853 - Method Blank (1 
QC Batch 83984 - Method Blank (1 
QC Batch 83722 - Duplicate (1) 

Laboratory Control Spikes 
QC Batch 83684 - LCS (1) 
QC Batch 83699 - LCS (1) 
QC Batch 83797 - LCS (1) 
QC Batch 83847 - LCS (1) 
QC Batch 83853 - LCS (1) 
QC Batch 83984 - LCS (1) 
QC Batch 83684 - MS (1) 
QC Batch 83699 - MS (1) 
QC Batch 83797 - MS (1) 
QC Batch 83853 - MS (1) 
QC Batch 83984 - MS (1) 

Calibration Standards 
QC Batch 83684 - CCV (1) 
QC Batch 83684 - CCV (2) 
QC Batch 83699 - CCV (1) 
QC Batch 83699 - CCV (2) 
QC Batch 83699 - CCV (3) 
QC Batch 83797 - CCV (1) 
QC Batch 83797 - CCV (2) 
QC Batch 83853 - CCV (1) 
QC Batch 83853 - CCV (2) 
QC Batch 83984 - CCV (1) 
QC Batch 83984 - CCV (2) 
QC Batch 83984 - CCV (3) 
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Case Narrative 
Samples for project NMI-9 Landfarm were received by TraceAnalysis, Inc. on 2011-08-08 and assigned to work order 
11080821. Samples for work order 11080821 were received intact at a temperature of 15.0 C. 

Samples were analyzed for the following tests using their respective methods. 

Prep Prep QC Analysis 
Test Method Batch Date Batch Date 
Chloride (IC) E 300.0 71165 2011-08-11 at 14:31 83797 2011-08-11 at 14:32 
Moisture Content ASTM D 2216-05 71102 2011-08-09 at 11:28 83722 2011-08-09 at 11:31 
TPH 418.1 E 418.1 71316 2011-08-17 at 13:30 83984 2011-08-17 at 13:43 
TPH DRO - NEW S 8015 D 71087 2011-08-08 at 14:00 83699 2011-08-08 at 20:00 
TPH GRO S 8015 D 71076 2011-08-08 at 08:32 83684 2011-08-08 at 08:32 
TPH GRO S 8015 D 71209 2011-08-12 at 16:55 83853 2011-08-12 at 16:55 
TPH ORO S 8015 D 71206 2011-08-08 at 14:00 83847 2011-08-08 at 21:00 

Results for these samples are reported on a wet weight basis unless data package indicates otherwise. 

A matrix spike (MS) and matrix spike duplicate (MSD) sample is chosen at random from each preparation batch. The MS 
and MSD will indicate if a site specific matrix problem is occurring, however, it may not pertain to the samples for work order 
11080821 since the sample was chosen at random. Therefore, the validity of the analytical data reported has been determined 
by the laboratory control sample (LCS) and the method blank (MB). These quality control measures are performed with 
each preparation batch to ensure data integrity. 

All other exceptions associated with this report have been footnoted on the appropriate analytical page to assist in general 
data comprehension. Please contact the laboratory directly if there are any questions regarding this project. 
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Report Date: August 18, 2011 
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Farmington, NM 

Analytical Report 

Sample: 274066 - 2N-VZ-5 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Parameter 
Chloride 

Lubbock 
Chloride (IC) 
83797 
71165 

Flag 

Analytical Method: E 300.0 
Date Analyzed: 2011-08-11 
Sample Preparation: 2011-08-10 

Cert 
RL 

Result 
2380 

Units 
mg/Kg 

Prep Method: N/A 
Analyzed By: CR 
Prepared By: CR 

Dilution RL 
10.0 

Sample: 274066 - 2N-VZ-5 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Parameter 
Moisture 

Lubbock 
Moisture Content 
83722 
71102 

Flag 

Analytical Method: 
Date Analyzed: 
Sample Preparation: 

ASTM D 2216-05 
2011-08-09 
2011-08-09 

Cert 
RL 

Result 
4.05 

Units 
95" 

Prep Method: N/A 
Analyzed By: CR 
Prepared By: CR 

Dilution 
T 

RL 
0.00 

Sample: 274066 - 2N-VZ-5 

Laboratory: Lubbock 
Analysis: TPH 418.1 
QC Batch: 83984 
Prep Batch: 71316 

Parameter Flag 

Analytical Method: E 418.1 
Date Analyzed: 2011-08-17 
Sample Preparation: 2011-08-17 

Cert 
RL 

Result Units 

Prep Method: N/A 
Analyzed By: DS 
Prepared By: DS 

Dilution RL 
TRPHC 14500 mg/Kg 20 10.0 

Sample: 274066 - 2N-VZ-5 

Laboratory: Lubbock 
Analysis: TPH DRO - NEW 
QC Batch: 83699 
Prep Batch: 71087 

Analytical Method: S 8015 D 
Date Analyzed: 2011-08-08 
Sample Preparation: 2011-08-08 

Prep Method: N/A 
Analyzed By: BP 
Prepared By: BP 
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RL 
Parameter Flag Cert Result Units Dilution RL 
DRO i 2150 mg/Kg 1 50.0 

Surrogate Flag Cert Result 
Spike 

Units Dilution Amount 
Percent 

Recovery 
Recovery 

Limits 
n-Tricosane Q „ 266 mg/Kg 1 100 266 61.5 - 159 

Sample: 274066 - 2N-VZ-5 

Laboratory: Lubbock 
Analysis: TPH GRO Analytical Method: S 8015 D Prep Method: S 5035 
QC Batch: 83853 
Prep Batch: 71209 

Date Analyzed: 2011-08-12 
Sample Preparation: 2011-08-12 

Analyzed By: 
Prepared By: 

MT 
MT 

Parameter Flag Cert 
RL 

Result Units Dilution RL 
GRO 1 

Q»,U 1 <10.0 mg/Kg 5 2.00 

Surrogate Flag Cert 
Spike 

Result Units Dilution Amount 
Percent 
Recovery 

Recovery 
Limits 

Trifluorotoluene (TFT) 
4-Bromofluorobenzene (4-BFB) 

J 
J 

1.99 mg/Kg 5 2.00 
1.94 mg/Kg 5 2.00 

100 
97 

70 - 130 
70 - 130 

Sample: 274066 - 2N-VZ-5 

Laboratory: Lubbock 
Analysis: TPH ORO Analytical Method: S 8015 D Prep Method; N/A 
QC Batch: 83847 Date Analyzed: 2011-08-08 Analyzed By: BP 
Prep Batch: 71206 Sample Preparation: 2011-08-08 Prepared By: BP 

Parameter Flag Cert 
MDL 

Result 
MQL PQL RL 

Result Result Result Units Dilution MDL MQL PQL RL 
ORO Qc.Q» 1330 1330 1330 1330 mg/Kg 1 17.1 50.0 50.0 50.0 

Surrogate Flag Cert Result Units Dilution 
Spike 

Amount 
Percent 

Recovery 
Recovery 

Limits 
n-Tricosane 
n-Triacontane 

Qsr 

Q . r 

266 mg/Kg 
1650 mg/Kg 

1 
1 

100 
100 

266 
1650 

61.5 - 159 
70 - 166 
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Sample: 274067 - 2N-VZ-8 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
Chloride (IC) 
83797 
71165 

Analytical Method: E 300.0 
Date Analyzed: 2011-08-11 
Sample Preparation: 2011-08-10 

Prep Method: N/A 
Analyzed By: CR 
Prepared By: CR 

Parameter 
Chloride 

Flag Cert 
RL 

Result 
848 

Units 
mg/Kg 

Dilution RL 
10.0 

Sample: 274067 - 2N-VZ-8 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
Moisture Content 
83722 
71102 

Analytical Method: 
Date Analyzed: 
Sample Preparation: 

ASTM D 2216-05 
2011-08-09 
2011-08-09 

Prep Method: N/A 
Analyzed By: CR 
Prepared By: CR 

Parameter 
Moisture 

Flag Cert 
RL 

Result 
1.20 

Units 
% 

Dilution RL 
0.00 

Sample: 274067 - 2N-VZ-8 

Laboratory: Lubbock 
Analysis: TPH 418.1 
QC Batch: 83984 
Prep Batch: 71316 

Analytical Method: E 418.1 
Date Analyzed: 2011-08-17 
Sample Preparation: 2011-08-17 

Prep Method: N/A 
Analyzed By: DS 
Prepared By: DS 

Parameter 
TRPHC 

Flag Cert 
RL 

Result 
15100 

Units 
mg/Kg 

Dilution 
20 

RL 
10.0 

Sample: 274067 - 2N-VZ-8 

Laboratory: Lubbock 
Analysis: TPH DRO-NEW 
QC Batch: 83699 
Prep Batch: 71087 

Analytical Method: S 8015 D 
Date Analyzed: 2011-08-08 
Sample Preparation: 2011-08-08 

Prep Method: N/A 
Analyzed By: BP 
Prepared By: BP 

Parameter 
DRO 

Flag 
Q» 

Cert 
RL 

Result 
2750 

Units 
mg/Kg 

Dilution RL 
50.0 
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Spike Percent Recovery 
Surrogate Flag , Cert Result Units Dilution Amount Recovery Limits 
n-Tricosane 327 mg/Kg 1 100 327 61.5 - 159 

Sample: 274067 - 2N-VZ-8 

Analytical Method: S 8015 D Prep Method: S 5035 
Date Analyzed: 2011-08-12 Analyzed By: MT 
Sample Preparation: 2011-08-12 Prepared By: MT 

RL 
Parameter Flag Cert Result Units Dilution RL 
GRO * q..u i <10.0 mg/Kg 5 2.00 

Surrogate Flag Cert Result Units 
Spike 

Dilution Amount 
Percent 

Recovery 
Recovery 

Limits 
Trifluorotoluene (TFT) J 
4-Bromofluorobenzene (4-BFB) J 

2.04 
2.00 

mg/Kg 
mg/Kg 

5 2.00 
5 2.00 

102 
100 

70 - 130 
70 - 130 

Laboratory: Lubbock 
Analysis: TPH GRO 
QC Batch: 83853 
Prep Batch: 71209 

Sample: 274067 - 2N-VZ-8 

Laboratory: Lubbock 
Analysis: TPH ORO Analytical Method: S 8015 D Prep Method: N/A 
QC Batch: 83847 Date Analyzed: 2011-08-08 Analyzed By: BP 
Prep Batch: 71206 Sample Preparation: 2011-08-08 Prepared By: BP 

Parameter Flag Cert 
MDL 

Result 
MQL PQL RL 

Result Result Result Units Dilution MDL MQL PQL RL 
ORO Q c , Q . 1890 1890 1890 1890 mg/Kg 1 17.1 50.0 50.0 50.0 

Surrogate Flag Cert Result Units Dilution 
Spike 

Amount 
Percent 

Recovery 
Recovery 

Limits 
n-Tricosane 
n-Triacontane 

Q»r 

Q»r 

327 mg/Kg 
2260 mg/Kg 

1 
1 

100 
100 

327 
2260 

61.5 - 159 
70 - 166 

Sample: 274068 - 2S-VZ-5 

Laboratory: Lubbock 
Analysis: Chloride (IC) 
QC Batch: 83797 
Prep Batch: 71165 

Analytical Method: E 300.0 
Date Analyzed: 2011-08-11 
Sample Preparation: 2011-08-10 

Prep Method: N/A 
Analyzed By: CR 
Prepared By: CR 
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Parameter Flag 
RL 

Cert Result Units Dilution RL 
Chloride i 1190 mg/Kg 5 10.0 

Sample: 274068 - 2S-VZ-5 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
Moisture Content 
83722 
71102 

Analytical Method: ASTM D 2216-05 
Date Analyzed: 2011-08-09 
Sample Preparation: 2011-08-09 

Prep Method: 
Analyzed By: 
Prepared By: 

N/A 
CR 
CR 

Parameter Flag 
RL 

Cert Result Units Dilution RL 
Moisture i 9.06 % 1 0.00 

Sample: 274068 - 2S-VZ-5 

• 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
TPH 418.1 
83984 
71316 

Analytical Method: E 418.1 
Date Analyzed: 2011-08-17 
Sample Preparation: 2011-08-17 

Prep Method: 
Analyzed By: 
Prepared By: 

N/A 
DS 
DS 

Parameter Flag 
RL 

Cert Result Units Dilution RL 
TRPHC 107 mg/Kg 1 10.0 

Sample: 274068 - 2S-VZ-5 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
TPH DRO - NEW 
83699 
71087 

Analytical Method: 
Date Analyzed: 
Sample Preparation: 

S 8015 D 
2011-08-08 
2011-08-08 

Prep Method: 
Analyzed By: 
Prepared By: 

N/A 
BP 
BP 

Parameter Flag 
RL 

Cert Result Units Dilution RL 
DRO Q,,V i <50.0 mg/Kg 1 50.0 

Surrogate ' Flag Cert 
Spike 

Result Units Dilution Amount 
Percent Recovery 

Recovery Limits 
n-Tricosane 106 mg/Kg 1 100 106 61.5 - 159 
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Sample: 274068 - 2S-VZ-5 

Laboratory: Lubbock 
Analysis: TPH GRO 
QC Batch: 83684 
Prep Batch: 71076 

Analytical Method: S 8015 D 
Date Analyzed: 2011-08-08 
Sample Preparation: 2011-08-08 

Prep Method: S 5035 
Analyzed By: ZLM 
Prepared By: ZLM 

RL 
Parameter Flag Cert Result Units Dilution RL 
GRO u i <2.00 mg/Kg 1 2.00 

Spike Percent Recovery 
Surrogate Flag Cert Result Units Dilution Amount Recovery Limits 
Trifluorotoluene (TFT) 2.22 mg/Kg 1 2.00 111 70- 130 
4-Bromofluorobenzene (4-BFB) 2.09 mg/Kg 1 2.00 104 70- 130 

Sample: 274068 - 2S-VZ-5 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
TPH ORO 
83847 
71206 

Analytical Method: 
Date Analyzed: 
Sample Preparation: 

S 8015 D 
2011-08-08 
2011-08-08 

Prep Method: N/A 
Analyzed By: BP 
Prepared By: BP 

Parameter Flag Cert 
MDL 

Result 
MQL PQL RL 

Result Result Result Units Dilution MDL MQL PQL RL 
ORO <17.1 <50.0 <50.0 <50.0 mg/Kg 1 17.1 50.0 50.0 50.0 

Surrogate Flag Cert Result Units Dilution 
Spike 

Amount 
Percent Recovery 

Recovery Limits 
n-Tricosane 106 mg/Kg 1 100 106 61.5 - 159 
n-Triacontane 123 mg/Kg 1 100 123 70 - 166 

Sample: 274069 - 2S-VZ-8 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Parameter 
Chloride 

Lubbock 
Chloride (IC) 
83797 
71165 

Flag 

Analytical Method: E 300.0 
Date Analyzed: 2011-08-11 
Sample Preparation: 2011-08-10 

Cert 
RL 

Result 
228 

Units 
mg/Kg 

Prep Method: N/A 
Analyzed By: CR 
Prepared By: CR 

Dilution RL 
10.0 
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Sample: 274069 - 2S-VZ-8 

Laboratory: . Lubbock 
Analysis: Moisture Content 
QC Batch: 83722 
Prep Batch: 71102 

Analytical Method: 
Date Analyzed: 
Sample Preparation: 

ASTM D 2216-05 
2011-08-09 
2011-08-09 

Prep Method: N/A 
Analyzed By: CR 
Prepared By: CR 

Parameter 
Moisture 

Flag Cert 
RL 

Result 
23.5 

Units 
% 

Dilution RL 
0.00 

Sample: 274069 - 2S-VZ-8 

Laboratory: Lubbock 
Analysis: TPH 418.1 
QC Batch: 83984 
Prep Batch: 71316 

Analytical Method: E 418.1 
Date Analyzed: 2011-08-17 
Sample Preparation: 2011-08-17 

Prep Method: N/A 
Analyzed By: DS 
Prepared By: DS 

Parameter 
TRPHC 

Flag Cert 
RL 

Result 
<10.0 

Units 
mg/Kg 

Dilution RL 
10.0 

Sample: 274069 - 2S-VZ-8 

Laboratory: Lubbock 
Analysis: TPH DRO - NEW 
QC Batch: 83699 
Prep Batch: 71087 

Analytical Method: S 8015 D 
Date Analyzed: 2011-08-08 
Sample Preparation: 2011-08-08 

RL 

Prep Method: N/A 
Analyzed By: BP 
Prepared By: BP 

Parameter Flag Cert Result Units Dilution RL 
DRO Q » , U i <50.0 mg/Kg 1 50.0 

Spike Percent Recovery 
Surrogate Flag Cert Result Units Dilution Amount Recovery Limits 
n-Tricosane 99.2 mg/Kg 1 100 99 61.5 - 159 

Sample: 274069 - 2S-VZ-8 

Laboratory: Lubbock 
Analysis: TPH GRO 
QC Batch: 83684 
Prep Batch: 71076 

Analytical Method: S 8015 D 
Date Analyzed: 2011-08-08 
Sample Preparation: 2011-08-08 

Prep Method: S 5035 
Analyzed By: ZLM 
Prepared By: ZLM 



Report Date: August 18, 2011 
Re-Test #1 

Work Order: 11080821 
NMI-9 Landfarm 

Page Number: 13 of 29 
Farmington, NM 

RL 
Parameter Flag Cert Result Units Dilution RL 
GRO u i <2.00 mg/Kg 1 2.00 

Spike Percent Recovery 
Surrogate Flag Cert Result Units Dilution Amount Recovery Limits 
Trifluorotoluene (TFT) J 1.98 mg/Kg 1 2.00 99 70- 130 
4-Bromofluorobenzene (4-BFB) J 1.89 mg/Kg 1 2.00 94 70- 130 

Sample: 274069 - 2S-VZ-8 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
TPH ORO 
83847 
71206 

Analytical Method: 
Date Analyzed: 
Sample Preparation: 

S 8015 D 
2011-08-08 
2011-08-08 

Prep Method: N/A 
Analyzed By: BP 
Prepared By: BP 

Parameter Flag Cert 
MDL 

Result 
MQL PQL RL 

Result Result Result Units Dilution MDL MQL PQL RL 
ORO Q e , Q » , U <17.1 <50.0 <50.0 <50.0 mg/Kg 1 17.1 50.0 50.0 50.0 

Surrogate Flag Cert Result Units Dilution 
Spike 

Amount 
Percent 

Recovery 
Recovery 

Limits 
n-Tricosane 
n-Triacontane 

99.2 mg/Kg 
113 mg/Kg 

1 
1 

100 
100 

99 
113 

61.5 - 159 
70 - 166 

Sample: 274070 - 2N-TZ-Comp. 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Parameter 

Lubbock 
Chloride (IC) 
83797 
71165 

Flag 

Analytical Method: E 300.0 
Date Analyzed: 2011-08-11 
Sample Preparation: 2011-08-10 

Cert 
RL 

Result Units 

Prep Method: N/A 
Analyzed By: CR 
Prepared By: CR 

Dilution RL 
Chloride 311 mg/Kg 10.0 

Sample: 274070 - 2N-TZ-Comp. 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
Moisture Content 
83722 
71102 

Analytical Method: 
Date Analyzed: 
Sample Preparation: 

ASTM D 2216-05 
2011-08-09 
2011-08-09 

Prep Method: N/A 
Analyzed By: CR 
Prepared By: CR 
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RL 
Parameter Flag Cert Result Units Dilution RL 
Moisture ! 14.3 % 1 0.00 

Sample: 274070 - 2N-TZ-Comp. 

Laboratory: Lubbock 
Analysis: TPH 418.1 Analytical Method: E 418.1 Prep Method: N/A 
QC Batch: 83984 Date Analyzed: 2011-08-17 Analyzed By: DS 
Prep Batch: 71316 Sample Preparation: 2011-08-17 Prepared By: DS 

RL 
Parameter Flag Cert Result Units Dilution RL 
TRPHC 19.4 mg/Kg 1 10.0 

Sample: 274070 - 2N-TZ-Comp. 

Laboratory: Lubbock 
Analysis: TPH DRO - NEW Analytical Method: S 8015 D Prep Method: N/A 
QC Batch: 83699 Date Analyzed: 2011-08-08 Analyzed By: BP 
Prep Batch: 71087 Sample Preparation: 2011-08-08 Prepared By: BP 

RL 
Parameter Flag Cert Result Units Dilution RL 
DRO Qs.U i <50.0 mg/Kg 1 50.0 

Spike Percent Recovery 
Surrogate Flag Cert Result Units Dilution Amount Recovery Limits 
n-Tricosane 99.6 mg/Kg 1 100 100 61.5 - 159 

Sample: 274070 - 2N-TZ-Comp. 

Laboratory: Lubbock 
Analysis: TPH GRO Analytical Method: S 8015 D Prep Method: S 5035 
QC Batch: 83684 Date Analyzed: 2011-08-08 Analyzed By: ZLM 
Prep Batch: 71076 Sample Preparation: 2011-08-08 Prepared By: ZLM 

RL 
Parameter Flag Cert Result Units Dilution RL 
GRO u • <2.00 mg/Kg 1 2.00 

Spike Percent Recovery 
Surrogate Flag Cert Result Units Dilution Amount Recovery Limits 
Irifluorotoluene (TFT) 2.09 mg/Kg 1 2.00 104 70 - 130 

continued . 
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sample continued ... 
Spike Percent Recovery 

Surrogate Flag Cert Result Units Dilution Amount Recovery Limits 
4-Bromofluorobenzene (4-BFB) 2.00 mg/Kg 1 2̂ 00 100 70 - 130 

Sample: 274070 - 2N-TZ-Comp. 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
TPH ORO 
83847 
71206 

Analytical Method: 
Date Analyzed: 
Sample Preparation: 

S 8015 D 
2011-08-08 
2011-08-08 

Prep Method: N/A 
Analyzed By: BP 
Prepared By: BP 

Parameter . Flag Cert 
MDL 

Result 
MQL PQL RL 

Result Result Result Units Dilution MDL MQL PQL RL 
ORO Q<:,Q«,U <17.1 <50.0 <50.0 <50.0 mg/Kg 1 17.1 50.0 50.0 50.0 

Surrogate Flag Cert Result Units Dilution 
Spike 

Amount 
Percent 

Recovery 
Recovery 

Limits 
n-Tricosane 
n-Triacontane 

99.6 mg/Kg 
114 mg/Kg 

1 
1 

100 
100 

100 
114 

61.5 - 159 
70 - 166 

Sample: 274071 - 2S-TZ-Comp. 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Parameter 
Chloride 

Lubbock 
Chloride (IC) 
83797 
71165 

Flag 

Analytical Method: E 300.0 
Date Analyzed: 2011-08-11 
Sample Preparation: 2011-08-10 

Cert 
RL 

Result 
964 

Units 
mg/Kg 

Prep Method: N/A 
Analyzed By: CR 
Prepared By: CR 

Dilution RL 
10.0 

Sample: 274071 - 2S-TZ-Comp. 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
Moisture Content 
83722 
71102 

Analytical Method: 
Date Analyzed: 
Sample Preparation: 

ASTM D 2216-05 
2011-08-09 
2011-08-09 

Prep Method: N/A 
Analyzed By: CR 
Prepared By: CR 

Parameter 
Moisture 

Flag Cert 
RL 

Result 
19.9 

Units 

w 
Dilution 

T 
RL 

0.00 
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Sample: 274071 - 2S-TZ-Comp. 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Parameter 
TRPHC 

Lubbock 
TPH 418.1 
83984 
71316 

Flag 

Analytical Method: E 418.1 
Date Analyzed: 2011-08-17 
Sample Preparation: 2011-08-17 

Cert 
RL 

Result 
14800 

Units 
mg/Kg 

Prep Method: N/A 
Analyzed By: DS 
Prepared By: DS 

Dilution 
20" 

RL 
10.0 

Sample: 274071 - 2S-TZ-Comp. 

Laboratory: Lubbock 
Analysis: TPH DRO - NEW Analytical Method: S 8015 D Prep Method: N/A 
QC Batch: 83699 Date Analyzed: 2011-08-08 Analyzed By: BP 
Prep Batch: 71087 Sample Preparation: 2011-08-08 Prepared By: BP 

RL 
Parameter Flag Cert Result Units Dilution RL 
DRO Q . . U i <50.0 mg/Kg 1 50.0 

Spike Percent Recovery 
Surrogate Flag Cert Result Units Dilution Amount Recovery Limits 
n-Tricosane 100 mg/Kg . . 1 100 100 61.5 - 159 

Sample: 274071 - 2S-TZ-Comp. 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
TPH GRO 
83684 
71076 

Analytical Method: S 8015 D 
Date Analyzed: 2011-08-08 
Sample Preparation: 2011-08-08 

RL 

Prep Method: S 5035 
Analyzed By: ZLM 
Prepared By: ZLM 

Parameter Flag Cert Result Units Dilution RL 
GRO 3 u i <40.0 mg/Kg 20 2.00 

Surrogate Flag Cert Result Units 
Spike 

Dilution Amount 
Percent 

Recovery 
Recovery 

Limits 
Trifluorotoluene (TFT) J 
4-Bromofluorobenzene (4-BFB) J 

2.10 
1.74 

mg/Kg 
mg/Kg 

20 2.00 
20 2.00 

105 
87 

70 - 130 
70 - 130 
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Sample: 274071 - 2S-TZ-Comp. 

Laboratory: Lubbock 
Analysis: TPH ORO Analytical Method: S 8015 D Prep Method: N/A 
QC Batch: 
Prep Batch: 

83847 
71206 

Date Analyzed: 
Sample Preparation: 

2011-08-08 
2011-08-08 

Analyzed By: BP 
Prepared By: BP 

Parameter Flag Cert 
MDL 

Result 
MQL PQL RL 

Result Result Result Units Dilution MDL MQL PQL RL 
ORO Q c . Q » , U <17.1 <50.0 <50.0 <50.0 mg/Kg 1 17.1 50.0 50.0 50.0 

Surrogate Flag Cert Result Units Dilution 
Spike 

Amount 
Percent 

Recovery 
Recovery 
Limits 

n-Tricosane 
n-Triacontane 

100 mg/Kg 
113 mg/Kg 

1 
1 

100 
100 

100 
113 

61.5 - 159 
70 - 166 
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Method Blanks 

Method Blank (1) QC Batch: 83684 

QC Batch: 83684 
Prep Batch: 71076 

Date Analyzed: 
QC Preparation: 

2011-08-08 
2011-08-08 

Analyzed By: ZLM 
Prepared By: ZLM 

Parameter _ Flag Cert 
MDL 

Result Units RL 
GRO i <0.446 mg/Kg 2 

Surrogate Flag Cert Result Units 
Spike 

Dilution Amount 
Percent Recovery 

Recovery Limits 
Trifluorotoluene (TFT) 
4-Bromofluorobenzene (4-BFB) 

2.00 
1.81 

mg/Kg 
mg/Kg 

1 2.00 
1 2.00 

100 70 - 130 
90 70 - 130 

Method Blank (1) QC Batch: 83699 

QC Batch: 83699 
Prep Batch: 71087 

Date Analyzed: 
QC Preparation: 

2011-08-08 
2011-08-08 

Analyzed By: BP 
Prepared By: EB 

Parameter Flag Cert 
MDL 

Result Units RL 
DRO <17.1 mg/Kg 50 

Surrogate Flag Cert Result Units 
Spike 

Dilution Amount 
Percent Recovery 

Recovery Limits 
n-Tricosane 96.5 mg/Kg 1 100 96 61.5 - 159 

Method Blank (1) QC Batch: 83797 

QC Batch: 83797 
Prep Batch: 71165 

Date Analyzed: 
QC Preparation: 

20U-08-11 
2011-08-11 

Analyzed By: CR 
Prepared By: CR 

Parameter Flag Cert 
MDL 

Result Units RL 
Chloride 0.0900 mg/Kg 10 
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Method Blank (1) QC Batch: 83847 

QC Batch: 83847 Date Analyzed: 2011-08-08 Analyzed By: BP 
Prep Batch: 71206 QC Preparation: 2011-08-08 Prepared By: EB 

Parameter Flag Cert 
MDL 

Result Units RL 
ORO <17.1 mg/Kg 50 

Surrogate Flag Cert Result Units 
Spike 

Dilution Amount 
Percent 

Recovery 
Recovery 

Limits 
n-Tricosane 
n-Triacontane 

96.5 
85.8 

mg/Kg 
mg/Kg 

1 100 
1 100 

96 
86 

61.5 - 159 
70- 166 

Method Blank (1) QC Batch: 83853 

QC Batch: 83853 
Prep Batch: 71209 

Date Analyzed: 
QC Preparation: 

2011-08-12 
2011-08-12 

Analyzed By: MT 
Prepared By: MT 

Parameter Flag Cert 
MDL 

Result Units RL 
GRO i <0.446 mg/Kg 2 

Surrogate Flag Cert Result Units Dilution' 
Spike Percent 

Amount Recovery 
Recovery 

Limits 
Trifluorotoluene (TFT) 
4-Bromofluorobenzene (4-BFB) 

2.03 
1.85 

mg/Kg 
mg/Kg 

1 
1 

2.00 102 
2.00 92 

70 - 130 
70 - 130 

Method Blank (1) QC Batch: 83984 

QC Batch: 83984 
Prep Batch: 71316 

Date Analyzed: 
QC Preparation: 

2011-08-17 
2011-08-17 

Analyzed By: 
Prepared By: 

DS 
DS 

Parameter 
TRPHC 

Flag Cert 
MDL 

Result 
<4.79 

Units 
mg/Kg 

RL 
10 
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Duplicates (1) Duplicated Sample: 274022 

QC Batch: 83722 Date Analyzed: 2011-08-09 Analyzed By: CR 
Prep Batch: 71102 QC Preparation: 2011-08-09 Prepared By: CR 

Duplicate Sample RPD 
Param Result Result Units Dilution RPD Limit 
Moisture I 0370 1̂ 430 % 1 15 20~" 
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Laboratory Control Spikes 

Laboratory Control Spike (LCS-1) 

QC Batch: 83684 Date Analyzed: 2011-08-08 Analyzed By: ZLM 
Prep Batch: 71076 QC Preparation: 2011-08-08 Prepared By: ZLM 

r LCS Spike Matrix Rec. 
Param F C Result Units Dil . Amount Result Rec. Limit 
GRO i 19.3 mg/Kg 1 20.0 <0.446 96 70 - 130 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

LCSD Spike Matrix Rec. RPD 
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit 
GRO t 19.1 mg/Kg 1 20.0 <0.446 96 70 - 130 1 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate i result. 

LCS LCSD Spike LCS LCSD Rec. 
Surrogate Result Result Units Di l . Amount Rec. Rec. Limit 
Trifluorotoluene (TFT) 1.90 1.91 mg/Kg 1 2.00 95 96 70 - 130 
4-Bromofluorobenzene (4-BFB) 1.86 1.87 mg/Kg 1 2.00 93 94 70 - 130 

Laboratory Control Spike (LCS-1) 

QC Batch: 83699 Date Analyzed: 2011-08-08 Analyzed By: BP 
Prep Batch: 71087 QC Preparation: 2011-08-08 Prepared By: EB 

LCS Spike Matrix Rec. 
Param F C Result Units Dil. Amount Result Rec. Limit 
PRO t 246 mg/Kg 1 250 <17.1 98 75.6 - 120 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

LCSD Spike Matrix Rec. RPD 
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit 
PRO i 244 mg/Kg 1 250 <17.1 98 75.6- 120 1 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

LCS LCSD Spike LCS LCSD Rec. 
Surrogate Result Result Units Dil. Amount Rec. Rec. Limit 
n-Tricosane 92.5 90.4 mg/Kg 1 100 92 90 61.5 - 159 
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Laboratory Control Spike (LCS-1) 

QC Batch: 83797 Date Analyzed: 2011-08-11 Analyzed By: CR 
Prep Batch: 71165 QC Preparation: 2011-08-11 Prepared By: CR 

LCS Spike Matrix Rec. 
Param F C Result Units Dil. Amount Result Rec. Limit 
Chloride i 237 mg/Kg 1 250 0.09 95 90 - 110 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

LCSD Spike Matrix Rec. RPD 
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit 
Chloride i 237 mg/Kg 1 250 0.09 95 90 - 110 0 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Laboratory Control Spike (LCS-1) 

QC Batch: 83847 Date Analyzed: 2011-08-08 Analyzed By: BP 
Prep Batch: 71206 QC Preparation: 2011-08-08 Prepared By: EB 

LCS LCSD Spike LCS LCSD Rec. 
Surrogate Result Result Units Dil . Amount Rec. Rec. Limit 
n-Tricosane 92.5 90.4 mg/Kg 1 100 92 90 61.5 - 159 
n-Triacontane 87.6 84.3 mg/Kg 1 100 88 84 70 - 166 

Laboratory Control Spike (LCS-1) 

QC Batch: 83853 Date Analyzed: 2011-08-12 Analyzed By: MT 
Prep Batch: 71209 QC Preparation: 2011-08-12 Prepared By: MT 

LCS Spike Matrix Rec. 
Param F C Result Units Dil. Amount Result Rec. Limit 
GRO i 19.8 mg/Kg . 1 20.0 <0.446 99 70 - 130 
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

LCSD Spike Matrix Rec. RPD 
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit 
GRO ! 20.6 mg/Kg 1 20.0 <0.446 103 70 - 130 4 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 
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LCS LCSD Spike LCS LCSD Rec. 
Surrogate Result Result Units Dil . Amount Rec. Rec. Limit 
Trifluorotoluene (TFT) 1.96 1.93 mg/Kg 1 2.00 98 96 70 - 130 
4-Bromofluorobenzene (4-BFB) 1.92 1.91 ... mg/Kg 1 2.00 96 96 70 - 130 

Laboratory Control Spike (LCS-1) 

QC Batch: 83984 Date Analyzed: 2011-08-17 Analyzed By: DS 
Prep Batch: 71316 QC Preparation: 2011-08-17 Prepared By: DS 

Param 
LCS 

F C Result 
Spike Matrix 

Units Dil. Amount Result Rec. 
Rec. 

Limit 
TRPHC 297 mg/Kg 1 250 <4.79 119 84.3 - 122 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Param 
LCSD 

F C Result Units 
Spike Matrix Rec. 

Dil . Amount Result Rec. Limit 
RPD 

RPD Limit 
TRPHC 281 mg/Kg 1 250 <4.79 112 84.3 - 122 6 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Matrix Spike (MS-1) Spiked Sample: 274021 

QC Batch: 83684 Date Analyzed: 2011-08-08 Analyzed By: ZLM 
Prep Batch: 71076 QC Preparation: 2011-08-08 Prepared By: ZLM 

MS Spike Matrix Rec. 
Param F C Result Units i D i l . Amount Result Rec. Limit 
GRO 18.6 mg/Kg 1 20.0 <0.446 93 70 - 130 

Percent recovery is based on the spike result. RPD is based on the i spike and s pike duplicate result. 

MSD Spike Matrix Rec. RPD 
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit 
GRO i 19.8 mg/Kg 1 20.0 <0.446 99 70 - 130 6 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

MS MSD Spike MS MSD Rec. 
Surrogate Result Result Units Dil . Amount Rec. Rec. Limit 
Trifluorotoluene (TFT) 2.13 2.04 mg/Kg 1 2 106 102 70 - 130 
4-Bromofluorobenzene (4-BFB) 2.29 2.32 mg/Kg 1 2 114 116 70 - 130 
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Matrix Spike (MS-1) Spiked Sample: 274020 

QC Batch: 
Prep Batch: 

83699 
71087 

Date Analyzed: 
QC Preparation: 

2011-08-08 
2011-08-08 

Analyzed By: BP 
Prepared By: EB 

Param 
MS 

Result Units Dil. 
Spike 

Amount 
Matrix 
Result Rec. 

Rec. 
Limit 

DRO 42700 mg/Kg 20 250 44800 -840 58 - 129 
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Param F C 
MSD 
Result Units Dil. 

Spike 
Amount 

Matrix 
Result Rec. 

Rec. 
Limit RPD 

RPD 
Limit 

DRO Q. i 40800 mg/Kg 20 250 44800 -1600 58 - 129 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Surrogate 
MS 

Result 
MSD 
Result Units Dil. 

Spike 
Amount 

MS 
Rec. 

MSD 
Rec. 

Rec. 
Limit 

n-Tricosane 11000 10500 mg/Kg 20 100 11000 10500 61.5 - 159 

Matrix Spike (MS-1) Spiked Sample: 274071 

QC Batch: 
Prep Batch: 

83797 
71165 

Date Analyzed: 
QC Preparation: 

2011-08-11 
2011-08-11 

Analyzed By: CR 
Prepared By: CR 

Param 
MS 

Result Units Dil. 
Spike 

Amount 
Matrix 
Result Rec. 

Rec. 
Limit 

Chloride 2120 mg/Kg 1500 965 77 90 - 110 
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Param F C 
MSD 
Result Units Dil. 

Spike 
Amount 

Matrix 
Result Rec. 

Rec. 
Limit RPD 

RPD 
Limit 

Chloride 2120 mg/Kg 6 1500 965 77 90 - 110 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Matrix Spike (MS-1) Spiked Sample: 274067 

QC Batch: 
Prep Batch: 

83853 
71209 

Date Analyzed: 
QC Preparation: 

2011-08-12 
2011-08-12 

Analyzed By: MT 
Prepared By: MT 
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MS Spike Matrix Rec. 
Param F C Result Units Dil. Amount Result Rec. Limit 
GRO 3.33 mg/Kg 1 20.0 <0.446 17 70 - 130 
Percent recovery is based on the i spike result. RPD is based on the spike and spike duplicate result. 

MSD Spike Matrix Rec. RPD 
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit 
GRO Q» i 3.97 mg/Kg 1 20.0 <0.446 20 70 - 130 18 20 

Percent recovery is based on the t spike result. RPD is based on the spike and spike duplicate result. 

MS MSD Spike MS MSD Rec. 
Surrogate Result Result Units Dil. Amount Rec. Rec. Limit 
Trifluorotoluene (TFT) Q . r 0.352 0.388 mg/Kg 1 2 18 19 70 - 130 
4-Bromofluorobenzene (4-BFB) Qsr 0.357 0.425 mg/Kg 1 2 18 21 70 - 130 

Matrix Spike (MS-1) Spiked Sample: 274069 

QC Batch: 83984 Date Analyzed: 2011-08-17 Analyzed By: DS 
Prep Batch: 71316 QC Preparation: 2011-08-17 Prepared By: DS 

MS Spike Matrix Rec. 
Param F C Result Units Dil. Amount Result _Rec- Limit 
TRPHC 243 mg/Kg 1 250 <4.79 97 ""43- l o t 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

MSD Spike Matrix Rec. RPD 
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit 
TRPHC 235 mg/Kg 1 250 <4.79 94 43- 161 3 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 
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Calibration Standards 

Standard (CCV-1) 

QC Batch: 83684 

Param Flag Cert 

Date Analyzed: 2011-08-08 

Units 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

Analyzed By: ZLM 

CCVs Percent 
Percent Recovery Date 

Recovery Limits Analyzed 
GRO mg/Kg 1.00 0.919 92 80 - 120 2011-08-08 

Standard (CCV-2) 

QC Batch: 83684 

Param Flag Cert 

Date Analyzed: 2011-08-08 

Units 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

Analyzed By: ZLM 

CCVs Percent 
Percent Recovery Date 

Recovery Limits Analyzed 
GRO mg/Kg 1.00 0.865 86 80 - 120 2011-08-08 

Standard (CCV-1) 

QC Batch: 83699 

Param Flag Cert 

Date Analyzed: 2011-08-08 

Units 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

Analyzed By: BP 

CCVs Percent 
Percent Recovery Date 

Recovery Limits Analyzed 
DRO mg/Kg 250 257 103 80 - 120 2011-08-08 

Standard (CCV-2) 

QC Batch: 83699 Date Analyzed: 2011-08-08 

Param Flag Cert Units 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery 

Analyzed By: BP 

Percent 
Recovery 

Limits 
Date 

Analyzed 
DRO mg/Kg 250 234 94 80 - 120 2011-08-08 
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Standard (CCV-3) 

QC Batch: 83699 Date Analyzed: 2011-08-08 

Param Flag Cert Units 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

Analyzed By: BP 

CCVs Percent 
Percent Recovery Date 

Recovery Limits Analyzed 
DRO mg/Kg 250 224 90 80 - 120 2011-08-08 

Standard (CCV-1) 

QC Batch: 83797 

Param Flag 

Date Analyzed: 2011-08-11 

Cert Units 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery 

Analyzed By: CR 

Percent 
Recovery 

Limits 
Date 

Analyzed 
Chloride mg/Kg 25.0 23.7 95 90 - 110 2011-08-11 

Standard (CCV-2) 

QC Batch: 83797 

Param Flag Cert 

Date Analyzed: 2011-08-11 

Units 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery 

Analyzed By: CR 

Percent 
Recovery 

Limits 
Date 

Analyzed 
Chloride mg/Kg 25.0 23.0 92 90 - 110 2011-08-11 

Standard (CCV-1) 

QC Batch: 83853 

Param Flag Cert 

Date Analyzed: 2011-08-12 

Units 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery 

Analyzed By: MT 

Percent 
Recovery 

Limits 
Date 

Analyzed 
GRO mg/Kg 1.00 0.932 93 80 - 120 2011-08-12 

Standard (CCV-2) 

QC Batch: 83853 Date Analyzed: 2011-08-12 Analyzed By: MT 
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Param Flag Cert Units 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery 

Percent 
Recovery 

Limits 
Date 

Analyzed 
GRO mg/Kg 1.00 0.862 86 80 - 120 2011-08-12 

Standard (CCV-1) 

QC Batch: 83984 

Param Flag Cert 

Date Analyzed: 2011-08-17 

Units 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

Analyzed By: DS 

CCVs Percent 
Percent Recovery Date 

Recovery Limits Analyzed 
TRPHC mg/Kg 100 105 105 80 - 120 2011-08-17 

Standard (CCV-2) 

QC Batch: 83984 

Param Flag Cert 

Date Analyzed: 2011-08-17 

Units 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

Analyzed By: DS 

CCVs Percent 
Percent Recovery Date 

Recovery Limits Analyzed 
TRPHC mg/Kg 100 105 105 80 - 120 2011-08-17 

Standard (CCV-3) 

QC Batch: 83984 

Param Flag Cert 

Date Analyzed: 2011-08-17 

Units 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery 

Analyzed By: DS 

Percent 
Recovery 

Limits 
Date 

Analyzed 
TRPHC mg/Kg 100 106 106 80 - 120 2011-08-17 
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Appendix 

Laboratory Certifications 
Certifying Certification Laboratory 

C Authority Number Location 
- NCTRCA WFWB384444Y0909 TraceAnalysis 
- DBE VN 20657 TraceAnalysis 
- HUB 1752439743100-86536 TraceAnalysis 
- WBE 237019 TraceAnalysis 
1 NELAP T104704219-11-4 Lubbock 

Standard Flags 
F Description 
B Analyte detected in the corresponding method blank above the method detection 

limit 
H Analyzed out of hold time 
J Estimated concentration 

Jb The analyte is positively identified and the value is approximated between the SDL 
and MQL. Sample contains less then ten times the concentration found in the 
method blank. The result should be considered non-detect to the SDL. 

Je Estimated concentration exceeding calibration range. 
Qc Calibration check outside of laboratory limits. 
Qr RPD outside of laboratory limits 
Qs Spike recovery outside of laboratory limits. 

Qsr Surrogate recovery outside of laboratory limits. 
U The analyte is not detected above the SDL 

Result Comments 
1 Sample dilution due to turbidity. 
2 Sample dilution due to turbidity. 
3 Sample dilution due to surfactants. 

Attachments 

The scanned attachments will follow this page. 
Please note, each attachment may consist of more than one page. 
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Appendix VIII- 2011 Third Quarter Sampling 

Sampling Results 
8015D ORO/TX1005 ERO results included. 
COC's 
Field Reports and Selected Photos 



Analytical Laboratory 

EPA METHOD 8015 Modified 
Nonhalogenated Volatile Organics 

Total Petroleum Hydrocarbons 

Client: Key Energy Project #: 98065-0013 
Sample ID: 2N-VZ-6 Date Reported: 10-13-11 

Laboratory Number: 59750 Date Sampled: 09-22-11 

Chain of Custody No: 09953 Date Received: 09-23-11 
Sample Matrix: Soil Date Extracted: 10-03-11 
Preservative: Cool Date Analyzed: 10-03-11 
Condition: Intact Analysis Requested: 8015 TPH 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5 -C10) ND 0.2 

Diesel Range (C10 - C28) 1.9 0.1 

Total Petroleum Hydrocarbons 1.9 

ND - Parameter not detected at the stated detection limit. 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid 
Waste, SW-846, USEPA, December 1996. 

Comments: Key Farmington NMI-9 Landfarm 



EPA METHOD 8015 Modified 
Nonhalogenated Volatile Organics 

Total Petroleum Hydrocarbons 

Client-
Sample ID: 
Laboratory Number: 
Chain of Custody No: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 

2S-VZ-7 
59751 
09953 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Analysis Requested: 

98065-0013 
10-13-11 
09-22-11 
09- 23-11 
10- 03-11 
10-03-11 
8015 TPH 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5 - C10) ND 0.2 

Diesel Range (C10 - C28) 1.2 0.1 

Total Petroleum Hydrocarbons 1.2 

ND - Parameter not detected at the stated detection limit. 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid 
Waste, SW-846, USEPA, December 1996. 

Comments: Key Farmington NWll-9 Landfarm 



Analytical Laboratory 

EPA METHOD 8015 Modified 
Nonhalogenated Volatile Organics 

Total Petroleum Hydrocarbons 

Client: Key Energy Project #: 98065-0013 
Sample ID: 2N-VZ-8 Date Reported: 10-13-11 

Laboratory Number: 59752 Date Sampled: 09-22-11 

Chain of Custody No: 09953 Date Received: 09-23-11 
Sample Matrix: Soil Date Extracted: 10-03-11 
Preservative: Cool Date Analyzed: 10-03-11 
Condition: Intact Analysis Requested: 8015 TPH 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5 - C 1 0 ) ND 0.2 

Diesel Range (C10 - C28) 1.6 0.1 

Total Petroleum Hydrocarbons 1.6 

ND - Parameter not detected at the stated detection limit. 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid 
Waste, SW-846, USEPA, December 1996. 

Comments: Key Farmington NMI-9 Landfarm 

5796 US Highway 64, Farmington, NM 87401 

Review 

1̂5 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



Analyt ical Laboratory 

EPA METHOD 8015 Modified 
Nonhalogenated Volatile Organics 

Total Petroleum Hydrocarbons 

Client: 
Sample ID: 
Laboratory Number-
Chain of Custody No: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
2N-VZ-5 
59753 
09953 

Soil 

Cool 

Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Analysis Requested: 

98065-0013 

10-13-11 

09-23-11 

09- 23-11 

10- 03-11 
10-03-11 
8015 TPH 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5 - C10) ND 0.2 

Diesel Range (C10 - C28) 1.2 0.1 

Total Petroleum Hydrocarbons 1.2 

ND - Parameter not detected at the stated detection limit. 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid 
Waste, SW-846, USEPA, December 1996. 

Comments: Key Farmington NWil-9 Landfarm 



Analyt ical Laboratory 

EPA METHOD 8015 Modified 
Nonhalogenated Volatile Organics 

Total Petroleum Hydrocarbons 

Client: Key Energy Project #: 98065-0013 
Sample ID: 2N-TZ-A Date Reported: 10-13-11 

Laboratory Number: 59754 Date Sampled: 09-23-11 

Chain of Custody No: 09953 Date Received: 09-23-11 
Sample Matrix: Soil Date Extracted: 10-03-11 
Preservative: Cool Date Analyzed: 10-03-11 
Condition: Intact Analysis Requested: 8015 TPH 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5 - C 1 0 ) 33.6 0.2 

Diesel Range (C10 - C28) 36.2 0.1 

Total Petroleum Hydrocarbons 69.8 

ND - Parameter not detected at the stated detection limit. 

Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid 
Waste, SW-846, USEPA, December 1996. 

Comments: Key Farmington NMI-9 Landfarm 



Analytical Laboratory 

EPA METHOD 8015 Modified 
Nonhalogenated Volatile Organics 

Total Petroleum Hydrocarbons 

Client: Key Energy Project #: 98065-0013 

Sample ID: 2N-TZ-B Date Reported: 10-13-11 

Laboratory Number: 59755 Date Sampled: 09-23-11 

Chain of Custody No: 09953 Date Received: 09-23-11 

Sample Matrix: Soil Date Extracted: 10-03-11 

Preservative: Cool Date Analyzed: 10-03-11 

Condition: Intact Analysis Requested: 8015 TPH 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5 -C10) 36.4 0.2 

Diesel Range (C10 - C28) 118 0.1 

Total Petroleum Hydrocarbons 154 

ND - Parameter not detected at the stated detection limit. 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid 
Waste, SW-846, USEPA, December 1996. 

Comments: Key Farmington NMI-9 Landfarm 



nviroiech 
Analytical Laboratory 

EPA METHOD 8015 Modified 
Nonhalogenated Volatile Organics 

Total Petroleum Hydrocarbons 

Client: Key Energy Project #: 98065-0013 
Sample ID: 2S-TZ-C Date Reported: 10-13-11 

Laboratory Number: 59756 Date Sampled: 09-23-11 

Chain of Custody No: 09953 Date Received: 09-23-11 
Sample Matrix: Soil Date Extracted: 10-03-11 

Preservative: Cool Date Analyzed: 10-03-11 
Condition: Intact Analysis Requested: 8015 TPH 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5 -C10) 31.3 0.2 

Diesel Range (C10- C28) 23.4 0.1 

Total Petroleum Hydrocarbons 54.7 

ND - Parameter not detected at the stated detection limit. 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid 
Waste, SW-846, USEPA, December 1996. 

Comments: Key Farmington NMI-9 Landfarm 



Analyt ical Laboratory 

EPA METHOD 8015 Modified 
Nonhalogenated Volatile Organics 

Total Petroleum Hydrocarbons 

Client: Key Energy Project #: 98065-0013 
Sample ID: 2S-TZ-D Date Reported: 10-13-11 

Laboratory Number: 59757 Date Sampled: 09-23-11 

Chain of Custody No: 09953 Date Received: 09-23-11 
Sample Matrix: Soil Date Extracted: 10-03-11 
Preservative: Cool Date Analyzed: 10-03-11 
Condition: Intact Analysis Requested: 8015 TPH 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5 -C10) 23.1 0.2 

Diesel Range (C10 - C28) 15.7 0.1 

Total Petroleum Hydrocarbons 38.8 

ND - Parameter not detected at the stated detection limit. 

Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid 
Waste, SW-846, USEPA, December 1996. 

Comments: Key Farmington NMI-9 Landfarm 



Analytical Laboratory 

EPA Method 8015 Modified 
Nonhalogenated Volatile Organics 

Total Petroleum Hydrocarbons 

Quality Assurance Report 

Client: 
Sample ID: 
Laboratory Number: 
Sample Matrix: 
Preservative: 
Condition: 

QA/QC 
10-03-11 QA/QC 
59764 
Methylene Chloride 
N/A 
N/A 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Analysis Requested: 

N/A 
10-13-11 
N/A 
N/A 
10-03-11 
TPH 

Gasoline Range C5 - C10 
Diesel Range C10 - C28 

l-Cal Date l-Cal RF C-Cal RF % DifferenceAccept* Range 
" 40819 ' 9.996E+oY "~ 1?000E+03 0.04% 0-15%""" 

40819 9.996E+02 1.000E+03 0.04% 0-15% 

BlanklC<ortcf(m^ 
Gasoline Range C5 - C10 
Diesel Range C10 - C28 

Concentration 

3.00 

5.53 

•• Detection Limit? 
0.2 
0.1 

Gasoline Range C5-C10 ND ND 
Diesel Range C10-C28 ND ND 

% D|fj|rerice.' 
0.00% ~ 
0.00% 

Ĵ ange - \ 
0- 30% " 
0 - 30% 

jSpikj^£C6ricj(mg/Kg) . ^ Sample Spike Added 
Gasoline Range C5 - C10 ND 250 
Diesel Range C10 - C28 ND 250 

' Spike Result .: - % Reiravery v: 
'* ' 248' * ' " 99.1% 

249 99.4% 

! . Accept; Range ;«w 

75 -125% 
75-125% 

ND - Parameter not detected at the stated detection limit. 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid 
Waste, . 

SW-846, USEPA, December 1996. 

Comments: QA/QC for Samples 59750-59757, 59764, 59774, 59777 

5796 US Highway 64, Farmington, NM 87401 

Review 

Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



Analytical Laboratory 

EPA METHOD 8021 
AROMATIC VOLATILE ORGANICS 

Client: Key Energy Projects: 98065-0013 
Sample ID: 2N-VZ-6 Date Reported: . 10-19-11 
Laboratory Number 59750 Date Sampled: 09-22-11 
Chain of Custody: 09953 Date Received: 09-23-11 
Sample Matrix: Soil Date Analyzed: 10-04-11 

Preservative: Cool Date Extracted: 10-04-11 
Condition: Intact Analysis Requested: BTEX 

Dilution: 10 
Det. 

Concentration Limit 
Parameter (ug/Kg) (ug/Kg) 

Benzene ND 0.9 
Toluene 7.2 1.0 
Ethylbenzene 5.5 1.0 
p.m-Xylene 23.2 1.2 
o-Xylene 9.9 0.9 

Total BTEX 45.8 

ND - Parameter not detected at the stated detection limit. 

Surrogate Recoveries: Parameter Percent Recovery 
Fluorobenzene 96.3 % 
1,4-dif luorobenzene 104 % 
Bromochlorobenzene 98.7 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 

December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 

USEPA, December 1996. 

Comments: Key Farmington NMI-9 Landfarm 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



•nvirotech 
Analytical Laboratory 

EPA METHOD 8021 
AROMATIC VOLATILE ORGANICS 

Client Key Energy Project #: 98065-0013 
Sample ID: 2S-VZ-7 Date Reported: 10-19-11 
Laboratory Number 59751 Date Sampled: 09-22-11 
Chain of Custody: 09953 Date Received: 09-23-11 
Sample Matrix: Soil Date Analyzed: 10-04-11 
Preservative: Cool Date Extracted: 10-04-11 
Condition: Intact Analysis Requested: BTEX 

* Dilution: 10 
Det. 

Concentration Limit 
Parameter (ug/Kg) (ug/Kg) 

Benzene ND 0.9 
Toluene 1.7 1.0 
Ethylbenzene ND 1.0 
p.m-Xylene ND 1.2 
o-Xylene ND 0.9 

Total BTEX 1.7 

ND - Parameter not detected at the stated detection limit. 

Surrogate Recoveries: Parameter Percent Recovery 
Fluorobenzene 100 % 
1,4-difluorobenzene 98.9 % 
Bromochlorobenzene 101 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 
USEPA, December 1996. 

Comments: Key Farmington NMI-9 Landfarm 

Review 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 iab@envirotech-inc.com envirotech-inc.com 



Analyt ical Laboratory 

EPA METHOD 8021 
AROMATIC VOLATILE ORGANICS 

Client: Key Energy Project #: 98065-0013 
Sample ID: 2N-VZ-8 Date Reported: 10-19-11 
Laboratory Number 59752 Date Sampled: 09-22-11 
Chain of Custody: 09953 Date Received: 09-23-11 
Sample Matrix: Soil Date Analyzed: 10-04-11 
Preservative: Cool Date Extracted: 10-04-11 
Condition: Intact Analysis Requested: BTEX 

Dilution: 10 
Det. 

Concentration Limit 
Parameter (ug/Kg) (ug/Kg) 

Benzene 0.9 0.9 
Toluene 4.0 1.0 
Ethylbenzene 1.8 1.0 
p.m-Xylene 6.6 1.2 
o-Xylene 3.4 0.9 

Total BTEX 16.7 

ND - Parameter not detected at the stated detection limit. 

Surrogate Recoveries: Parameter Percent Recovery 
Fluorobenzene 
1,4-difluorobenzene 
Bromochlorobenzene 

102 % 
97.0 % 
101 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA. 
December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 
USEPA, December 1996. 

Comments: Key Farmington NMI-9 Landfarm 

Review 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



Analytical Laboratory 

EPA METHOD 8021 
AROMATIC VOLATILE ORGANICS 

Client: Key Energy Project*: 98065-0013 
Sample ID: 2N-VZ-5 Date Reported: 10-19-11 
Laboratory Number: 59753 Date Sampled: 09-23-11 
Chain of Custody. 09953 Date Received: 09-23-11 
Sample Matrix: Soil Date Analyzed: 10-04-11 
Preservative: Cool Date Extracted: 10-04-11 
Condition: Intact Analysis Requested: BTEX 

Dilution: 10 
Det. 

Concentration Limit 
Parameter (ug/Kg) (ug/Kg) 

Benzene 1.5 0.9 
Toluene 31.5 1.0 
Ethylbenzene 28.3 1.0 
p.m-Xylene 373 1.2 
o-Xylene 63.6 0.9 

Total BTEX 498 

ND - Parameter not detected at the stated detection limit. 

Surrogate Recoveries: Parameter Percent Recovery 

Fluorobenzene 95.7 % 
1,4-difluorobenzene 102 % 
Bromochlorobenzene 98.5 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 

December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 

USEPA, December 1996. 

Comments: Key Farmington NMI-9 Landfarm 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr(800)362-1879 Fx(505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



Analyt ical Laboratory 

EPA METHOD 8021 
AROMATIC VOLATILE ORGANICS 

Client: Key Energy Project #: 98065-0013 
Sample ID: 2N-TZ-A Date Reported: 10-19-11 
Laboratory Number: 59754 Date Sampled: 09-23-11 
Chain of Custody. 09953 Date Received: 09-23-11 
Sample Matrix: Soil Date Analyzed: 10-04-11 
Preservative: Cool Date Extracted: 10-04-11 
Condition: Intact Analysis Requested: BTEX 

Dilution: 10 
Det. 

Concentration Limit 
Parameter (ug/Kg) (ug/Kg) 

Benzene 1.8 0.9 
Toluene 16.5 1.0 
Ethylbenzene 8.7 1.0 
p.m-Xylene 41.7 1.2 
o-Xylene 12.7 0.9 

Total BTEX 81.4 

ND - Parameter not detected at the stated detection limit. 

Surrogate Recoveries: Parameter Percent Recovery 

Fluorobenzene 
1,4-difluorobenzene 
Bromochlorobenzene 

98.9 % 
103 % 

97.2 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 
USEPA, December 1996. 

Comments: Key Farmington NMI-9 Landfarm 

Review 

5796 US Highway 64, Farmington, NM 87401 Ph(505)632-0615 Fr(800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



Analyt ical Laboratory 

EPA METHOD 8021 
AROMATIC VOLATILE ORGANICS 

Client: Key Energy Project*: 98065-0013 
Sample ID: 2N-TZ-B Date Reported: 10-19-11 
Laboratory Number 59755 Date Sampled: 09-23-11 
Chain of Custody: 09953 Date Received: 09-23-11 
Sample Matrix: Soil Date Analyzed: 10-04-11 
Preservative: Cool Date Extracted: 10-04-11 
Condition: Intact Analysis Requested: BTEX 

Dilution: .10 
Det. 

Concentration Limit 
Parameter (ug/Kg) (ug/Kg) 

Benzene 3.0 0.9 
Toluene 15.1 1.0 
Ethylbenzene 5.8 1.0 
p.m-Xylene 30.3 1.2 
o-Xylene 10.7 0.9 

Total BTEX 64.9 

ND - Parameter not detected at the stated detection limit. 

Surrogate Recoveries: Parameter Percent Recovery 
Fluorobenzene 
1,4-difluorobenzene 
Bromochlorobenzene 

97.8 % 
103 % 

98.4 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 
USEPA, December 1996. 

Comments: Key Farmington NMI-9 Landfarm 



Analyt ical Laboratory 

EPA METHOD 8021 
AROMATIC VOLATILE ORGANICS 

Client: Key Energy Project*: 98065-0013 
Sample ID: 2S-TZ-C Date Reported- 10-19-11 
Laboratory Number: 59756 Date Sampled: 09-23-11 
Chain of Custody: .09953 Date Received: 09-23-11 
Sample Matrix: Soil Date Analyzed: 10-04-11 
Preservative: Cool Date Extracted: 10-04-11 
Condition: Intact Analysis Requested: BTEX 

Dilution: 10 
Det. 

Concentration Limit 
Parameter (ug/Kg) (ug/Kg) 

Benzene 2.8 0.9 
Toluene 17.4 1.0 
Ethylbenzene 10.6 1.0 
p.m-Xylene 42.2 1.2 
o-Xylene 15.8 0.9 

Total BTEX 88.8 

ND - Parameter not detected at the stated detection limit. 

Surrogate Recoveries: Parameter Percent Recovery 
Fluorobenzene 
1,4-difluorobenzene 
Bromochlorobenzene 

99.9 % 
108 % 

98.3 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 

December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 

USEPA, December 1996. 

Comments: Key Farmington NMI-9 Landfarm 

Review 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



f tVSI 
Analytical Laboratory 

EPA METHOD 8021 
AROMATIC VOLATILE ORGANICS 

Client: Key Energy Project* 98065-0013 
Sample ID: 2S-TZ-D Date Reported: 10-19-11 
Laboratory Number 59757 Date Sampled: 09-23-11 
Chain of Custody: 09953 Date Received: 09-23-11 
Sample Matrix: Soil Date Analyzed: 10-04-11 
Preservative: Cool Date Extracted: 10-04-11 
Condition: Intact Analysis Requested: BTEX 

Dilution: 10 
Det. 

Concentration Limit 
Parameter (ug/Kg) (ug/Kg) 

Benzene 2.0 0.9 
Toluene 13.2 1.0 
Ethylbenzene 13.2 1.0 
p.m-Xylene 38.9 1.2 
o-Xylene 18.4 0.9 

Total BTEX 85.7 

ND - Parameter not detected at the stated detection limit. 

Surrogate Recoveries: Parameter Percent Recovery 
Fluorobenzene 93.8 % 
1,4-difluorobenzene 100 % 
Bromochlorobenzene 99.3 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 
USEPA, December 1996. 

Comments: Key Farmington NMI-9 Landfarm 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



Analytical Laboratory 
EPA METHOD 8021 

AROMATIC VOLATILE ORGANICS 

Client: 
Sample ID: 
Laboratory Number: 
Sample Matrix: 
Preservative: 
Condition: 

! Calibration and 

r fDetect ion Limits (ug/L) 

Benzene 
Toluene 
Ethylbenzene 
p.m-Xylene 
o-Xylene 

N/A 
1004BBLK QA/QC 
59837 
Soil 
N/A 
N/A 

Project*: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Analvsis: 
Dilution: 

N/A 
10-19-11 
N/A 

,N/A 
10-04-11 
BTEX 
10 

l-Cal RF C-Cal RF %Dlff Blank Detect 

Accept. Range 0 15%' Cone Limit 

3.1554E+006 3.1617E+006 0.2% ND 0.1 
3.2681 E+006 3.2746E+006 0.2% ND 0.1 

2.9129E+006 2.9187E+006 0.2% ND 0.1 
8.1093E+006 8.1255E+006 0.2% ND 0.1 

2.7916E+006 2.7971 E+006 0.2% ND 0.1 

j D u p l i M t e X o ^ . ( u ^ / K j 9 ^ f | ^ ? ^ 

Benzene ND ND 0.0% 0 - 30% 0.9 
Toluene ND ND 0.0% 0 - 30% 1.0 
Ethylbenzene ND ND 0.0% 0 - 30% 1.0 
p.m-Xylene ND ND 0.0% 0 - 30% 1.2 

o-Xylene ND ND 0.0% 0 - 30% 0.9 

fSpilctfjCqric.(ug/kg) - • " < \ 4 ' ^ : ^ ^ ^ i ^ ^ a n 1 ! ? ^ > ; ^ 'An^h tSp fe^^ I ; L . A ^ P t 5 i n 9 . ^ 1 i i S 

Benzene ND 500 450 90.0% 39-150 

Toluene ND 500 420 84.1% 46-148 

Ethylbenzene ND 500 420 84.0% 32-160 

p.m-Xylene ND ' 1000 930 93.0% 46-148 

o-Xylene ND 500 470 94.0% 46-148 

ND - Parameter not detected at the stated detection limit. 

Dilution: Spike and spiked sample concentration represent a dilution proportional to sample dilution. 

References: Method 5030B. Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 
Method 8021B, Aromatic and Halogenated Volatiles by Gas Chromatography Using 
Photoionization and/or Electrolytic Conductivity Detectors, SW-846. USEPA December 1996. 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



Analytical Laboratory 
TRACE METAL ANALYSIS 

Client: Key Energy Project #: 98065-0013 
Sample ID: 2N-VZ-6 Date Reported: 10-19-11 
Laboratory Number: 59750 Date Sampled: 09-22-11 
Chain of Custody: 09953 Date Received: 09-23-11 
Sample Matrix: Soil Date Analyzed: 10-17-11 
Preservative: Cool Date Digested: 10-06-11 
Condition: Intact Analysis Needed: Total Metals 

Det. 

Concentration Limit 
Parameter (mg/Kg) (mg/Kg) 

Arsenic 1.78 0.001 
Aluminum 4280 0.001 
Barium 294 0.001 

Boron 1.72 0.001 
Cadmium 0.020 0.001 
Chromium 3.15 0.001 
Cobalt 3.02 0.001 
Copper 7.35 0.001 

Iron 3580 0.001 

Lead 6.59 0.001 
Manganese 155 0.001 
Molybdenum 0.321 0.001 
Mercury 0.079 0.001 

Nickel 6.36 0.001 
Selenium 0.058 0.001 

Silver 0.028 0.001 

Zinc 17.6 0.001 

ND - Parameter not detected at the stated detection limit. 

References: Method 3050B, Acid Digestion of Sediments, Sludges and Soils. 
SW-846, USEPA, December 1996. 

Method 6010B, Analysis of Metals by Inductively Coupled Plasma Atomic Emmision 
Spectorscopy, SW-846, USEPA, December 1996. 

Comments: Key Farmington NMI-9 Landfarm. 



nvlrof ech 
Analyt ical Laboratory 

TRACE METAL ANALYSIS 

Client: Key Energy Project #: 98065-0013 

Sample ID: 2S-VZ-7 Date Reported: 10-19-11 

Laboratory Number: 59751 Date Sampled: 09-22-11 

Chain of Custody: 09953 Date Received: 09-23-11 

Sample Matrix: Soil Date Analyzed: 10-17-11 

Preservative: Cool Date Digested: 10-06-11 

Condition: Intact Analysis Needed: Total Metals 
Det. 

Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Arsenic 1.75 0.001 

Aluminum 2110 0.001 

Barium 159 0.001 

Boron 1.45 0.001 

Cadmium 0.003 0.001 

Chromium 1.36 0.001 

Cobalt 1.90 0.001 

Copper 6.65 0.001 

Iron 2190 0.001 

Lead 3.73 0.001 

Manganese 129 0.001 

Molybdenum ND 0.001 

Mercury 0.034 0.001 

Nickel 5.32 0.001 

Selenium 0.007 0.001 

Silver 0.101 0.001 

Zinc 8.37 0.001 

ND - Parameter not detected at the stated detection limit. 

References: Method 3050B, Acid Digestion of Sediments, Sludges and Soils. 
SW-846, USEPA, December 1996. 

Method 6010B, Analysis of Metals by Inductively Coupled Plasma Atomic Emmision 

Spectorscopy, SW-846, USEPA, December 1996. 

Comments: Key Farmington NMI-9 Landfarm. 



Analytical Laboratory 

T R A C E METAL ANALYSIS 

Client- Key Energy Project #: 98065-0013 

Sample ID: 2N-VZ-8 Date Reported: 10-19-11 
Laboratory Number: 59752 Date Sampled: 09-22-11 

Chain of Custody: 09953 Date Received: 09-23-11 

Sample Matrix: Soil Date Analyzed: 10-17-11 

Preservative: Cool Date Digested: 10-06-11 

Condition: Intact Analysis Needed: Total Metals 

Det. 

Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Arsenic 1.58 0.001 

Aluminum 4200 0.001 

Barium 120 0.001 

Boron 0.83 0.001 

Cadmium 0.050 0.001 

Chromium 3.28 0.001 

Cobalt 3.18 0.001 

Copper 8.91 0.001 

Iron 3490 0.001 

Lead 10.2 0.001 -

Manganese 210 0.001 

Molybdenum 0.622 0.001 

Mercury 0.011 0.001 

Nickel 6.11 0.001 

Selenium 0.150 0.001 

Silver 0.062 0.001 

Zinc 16.5 0.001 

ND - Parameter not detected at the stated detection limit. 

References: Method 3050B, Acid Digestion of Sediments, Sludges and Soils. 
SW-846, USEPA, December 1996. 

Method 6010B, Analysis of Metals by Inductively Coupled Plasma Atomic Emmision 

Spectorscopy, SW-846, USEPA, December 1996. 

Comments: Key Farmington NMI-9 Landfarm. 



Analyt ical Laboratory 

TRACE METAL ANALYSIS 

Client: Key Energy Project #: 98065-0013 

Sample ID: 2N-VZ-5 Date Reported: 10-19-11 

Laboratory Number: 59753 Date Sampled: 09-23-11 

Chain of Custody: 09953 Date Received: 09-23-11 

Sample Matrix: Soil Date Analyzed: 10-17-11 

Preservative: Cool Date Digested: 10-06-11 

Condition: Intact Analysis Needed: Total Metals 

Det. 

Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Arsenic 1.52 0.001 

Aluminum 4170 0.001 

Barium 121 0.001 

Boron 0.844 0.001 

Cadmium 0.013 0.001 

Chromium 6.98 0.001 

Cobalt 3.31 0.001 

Copper 8.36 0.001 

Iron 3600 0.001 

Lead 6.98 0.001 

Manganese 182 0.001 

Molybdenum 0.042 0.001 

Mercury 0.029 0.001 

Nickel 6.25 0.001 

Selenium 0.039 0.001 

Silver ND 0.001 

Zinc 15.8 0.001 

ND - Parameter not detected at the stated detection limit. 

References: Method 3050B, Acid Digestion of Sediments, Sludges and Soils. 
SW-846, USEPA, December 1996. 

Method 6010B, Analysis of Metals by Inductively Coupled Plasma Atomic Emmision 

Spectorscopy, SW-846, USEPA, December 1996. 

Comments: Key Farmington NMI-9 Landfarm. 

Anajyip 
5796 US Highway 6^ Farmington, NM 87401 

Review 

Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



Analytical Laboratory 
TRACE METAL ANALYSIS 

Client: Key Energy Project #: 98065-0013 
Sample ID: 2N-TZ-A Date Reported: 10-19-11 
Laboratory Number: 59754 Date Sampled: 09-23-11 
Chain of Custody: 09953 Date Received: 09-23-11 
Sample Matrix: Soil Date Analyzed: 10-17-11 
Preservative: Cool Date Digested: 10-06-11 
Condition: Intact Analysis Needed: Total Metals 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Arsenic 2.44 0.001 
Aluminum 4130 0.001 
Barium 947 0.001 
Boron 2.25 0.001 
Cadmium 0.096 0.001 
Chromium 7.31 0.001 

Cobalt 3.99 0.001 
Copper 17.3 0.001 
Iron 6680 0.001 
Lead 24.7 0.001 
Manganese 228 0.001 
Molybdenum 0.143 0.001 
Mercury 1.02 0.001 
Nickel 12.8 0.001 
Selenium 0.561 0.001 
Silver ND 0.001 
Zinc 62.5 0.001 

ND - Parameter not detected at the stated detection limit. 

References: Method 3050B, Acid Digestion of Sediments, Sludges and Soils. 
SW-846, USEPA, December 1996. 

Method 6010B, Analysis of Metals by Inductively Coupled Plasma Atomic Emmision 

Spectorscopy, SW-846, USEPA, December 1996. 

Comments: Key Farmington NMI-9 Landfarm. 



Analyt ical Laboratory 

T R A C E METAL ANALYSIS 

Client: Key Energy Project #: 98065-0013 
Sample ID: 2N-TZ-B Date Reported: 10-19-11 

Laboratory Number: 59755 Date Sampled: 09-23-11 

Chain of Custody: 09953 Date Received: 09-23-11 

Sample Matrix: Soil Date Analyzed: 10-17-11 

Preservative: Cool Date Digested: 10-06-11 

Condition: Intact Analysis Needed: Total Metals 
Det. 

Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Arsenic 2.31 0.001 

Aluminum 4010 0.001 

Barium 916 0.001 

Boron 2.38 0.001 

Cadmium 0.089 0.001 

Chromium 7.28 0.001 

Cobalt 3.91 0.001 

Copper 18.1 0.001 

Iron 6480 0.001 

Lead 22.4 0.001 

Manganese 214 0.001 

Molybdenum ND 0.001 

Mercury 1.49 0.001 

Nickel 13.0 0.001 
Selenium 0.331 0.001 

Silver 0.090 0.001 

Zinc 55.0 0.001 

ND - Parameter not detected at the stated detection limit. 

References: Method 3050B, Acid Digestion of Sediments, Sludges and Soils. 

SW-846, USEPA, December 1996. 

Method 6010B, Analysis of Metals by Inductively Coupled Plasma Atomic Emmision 

Spectorscopy, SW-846, USEPA, December 1996. 

Comments: Key Farmington NMI-9 Landfarm. 



Analyt ical Laboratory 

TRACE METAL ANALYSIS 

Client: Key Energy Project #: 98065-0013 

Sample ID: 2S-TZ-C Date Reported: 10-19-11 

Laboratory Number: 59756 Date Sampled: 09-23-11 

Chain of Custody: 09953 Date Received: 09-23-11 

Sample Matrix: Soil Date Analyzed: 10-17-11 

Preservative: Cool Date Digested: 10-06-11 

Condition: Intact Analysis Needed: Total Metals 

Det. 

Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Arsenic 2.26 0.001 

Aluminum 3860 0.001 

Barium 1160 0.001 

Boron 2.71 0.001 

Cadmium 0.085 0.001 

Chromium 8.12 0.001 

Cobalt 3.40 0.001 

Copper 13.0 0.001 

Iron 5610 0.001 

Lead 14.3 0.001 

Manganese 189 0.001 

Molybdenum ND 0.001 

Mercury 0.696 0.001 

Nickel 13.6 0.001 

Selenium 0.122 0.001 

Silver 0.082 0.001 

Zinc 44.8 0.001 

ND - Parameter not detected at the stated detection limit. 

References: Method 3050B, Acid Digestion of Sediments, Sludges and Soils. 
SW-846, USEPA, December 1996. 

Method 6010B, Analysis of Metals by Inductively Coupled Plasma Atomic Emmision 

Spectorscopy, SW-846, USEPA, December 1996. 

Comments: Key Farmington NMI-9 Landfarm. 



Analytical Laboratory 
TRACE METAL ANALYSIS 

Client: Key Energy Project #: 98065-0013 
Sample ID: 2S-TZ-D Date Reported: 10-19-11 
Laboratory Number: 59757 Date Sampled: 09-23-11 
Chain of Custody: 09953 Date Received: 09-23-11 
Sample Matrix: Soil Date Analyzed: 10-17-11 
Preservative: Cool Date Digested: 10-06-11 
Condition: Intact Analysis Needed: Total Metals 

Det. 

Concentration Limit 
Parameter (mg/Kg) (mg/Kg) 

Arsenic 2.30 0.001 

Aluminum 4120 0.001 

Barium 945 0.001 

Boron 2.53 0.001 

Cadmium 0.078 0.001 

Chromium 5.99 0.001 

Cobalt 4.04 0.001 

Copper 14.3 0.001 

Iron 5830 0.001 

Lead 19.6 0.001 

Manganese 192 0.001 

Molybdenum ND 0.001 

Mercury 0.660 0.001 

Nickel 11.3 0.001 

Selenium 0.144 0.001 
Silver ND 0.001 

Zinc 49.3 0.001 

ND - Parameter not detected at the stated detection limit. 

References: Method 3050B, Acid Digestion of Sediments, Sludges and Soils. 
SW-846, USEPA, December 1996. 

Method 6010B, Analysis of Metals by Inductively Coupled Plasma Atomic Emmision 

Spectorscopy, SW-846, USEPA, December 1996. 

Comments: Key Farmington NMI-9 Landfarm. 



nvorote 
Analytical Laboratory 

T R A C E METAL ANALYSIS 

Quality Control / 

Quality Assurance Report 

Client: QA/QC Project*: N/A 

Sample ID: 10-17-TM QA/QC Date Reported: 10/18/11 

Laboratory Number: 59749 Date Sampled: N/A 

Sample Matrix: Soil Date Received: N/A 

Analysis Requested: Trace Metals Date Analyzed: 10/17/11 

Condition: N/A Date Digested: 10/06/11 
EBIanklCDupticateT f 1 ristrumeht A Method ff< Detection" '. ,'5rSample'<; ...Duplicate;.' ~C. AccSptapceT?i 
^yg«Tig(mg;Kg) ^BJankf (mg/Kg) : ; i vLinSh 
Arsenic ND ND o.oi 1.42* 1.41 6.21% 0% - 30% 

Aluminum ND ND 0.01 2510 2470 1.32% 0% - 30% 

Barium ND ND 0.01 123 122 0.89% 0% - 30% 

Cadmium ND ND 0.01 0.03 0.03 0.00% 0% - 30% 

Chromium ND ND 0.01 1.54 1.60 3.43% 0% - 30% 

Cobalt ND ND 0.01 1.52 1.56 2.84% 0% - 30% 

Copper ND ND 0.01 4.80 4.80 0.00% 0% - 30% 

Iron ND ND 0.01 1910 1890 1.15% 0% - 30% 

Lead ND ND 0.01 1.89 2.04 7.90% 0% - 30% 

Manganese ND ND 0.01 45.9 45.8 0.20% 0% - 30% 

Molybdenum ND ND 0.01 ND ND 0.00% 0% - 30% 

Mercury ND ND 0.01 0.17 0.17 0.00% 0% - 30% 

Nickel ND ND 0.01 4.25 4.30 1.10% 0% - 30% 

Selenium ND ND 0.01 ND ND 0.00% 0% - 30% 

Silver ND ND 0.01 ND ND 0.00% 0% - 30% 

Zinc ND ND 0.01 7.02 7.05 0.33% 0% - 30% 
* " Spike Spike Sample Spiked • Percent . i ' Acceptance > 

" Cone. (mg/Kg) Added Sample ~. Recovery .. Range 
Arsenic 2.500 1.42 3.61 92.2% 80% - 120% 

Aluminum 2.500 2,510 2,370 94.3% 80% - 120% 

Barium 5.000 123 121 94.4% 80%-120% 

Cadmium 2.500 0.03 2.07 82.0% 80%-120% 

Chromium 5.000 1.54 5.55 84.9% 80% - 120% 

Cobalt 5.000 1.52 3.51 53.9% 80% - 120% 

Copper 5.000 4.80 7.88 80.4% 80% - 120% 

Iron 2.500 1,910 1,820 95.0% 80%-120% 
Lead 5.000 1.89 5.81 84.3% 80% -120% 

Manganese 2.500 45.9 46.8 96.7% 80% -120% 

Molybdenum 1.000 ND 0.84 84.0% 80%- 120% 

Mercury 1.000 0.17 0.95 81.2% 80% - 120% 

Nickel 5.000 4.25 7.69 83.1% 80%-120% 

Selenium 1.000 ND 0.84 83.6% 80%-120% 

Silver 1.000 ND 0.84 84.0% 80%-120% 

Zinc 5.000 7.02 11.1 92.2% 80% - 120% 

ND - Parameter not detected at the stated detection limit. 

References: Method 3050B, Acid Digestion of Sediments, Sludges and Soils. 

SW-846. USEPA, December 1996. 

Method 6010B, Analysis of Metals by Inductively Coupled Plasma Atomic Emmision 

Spectorscopy, SW-846, USEPA, December 1996. 

Comments: QA/QC for Samples 59748-59757, 59888, 59847. 

Ana lys t / 
5796 US HighwayK Farmington, NM 87401 

Review 
Ph(505)632-06A Fr(800)362-1879 .Fx(505)632-1865 lab@envirotech-inc.com envirotech-inc.com 



Analytical Laboratory CATION / ANION ANALYSIS 

Client: Key Energy Project #: 98065-0013 

Sample ID: 2N-VZ-6 Date Reported: 10/12/11 

Laboratory Number: 59750 Date Sampled: 09/22/11 

Chain of Custody: 9953 Date Received: 09/23/11 

Sample Matrix: Soil Extract Date Analyzed: 10/10/11 

Preservative: Cool 
Condition: Intact 

Analytical 
Parameter Result Units 

pH 8.50 s.u. 

Conductivity @ 25° C 764 umhos/cm 

Total Dissolved Solids @ 180C 700 mg/L 

Total Dissolved Solids (Calc) 780 mg/L 

SAR 14.7 ratio 

Total Alkalinity as CaC03 81.0 mg/L 

Total Hardness as CaC03 61.0 mg/L 

Bicarbonate as CaC03 81.0 mg/L 1.3 meq/L 

Carbonate as CaC03 <0.01 mg/L 0.000 meq/L 

Hydroxide as CaC03 <0.01 mg/L 0.001 meq/L 

Nitrate Nitrogen 0.030 mg/L 0.000 meq/L 

Nitrite Nitrogen 0.003 mg/L 0.000 meq/L 

Chloride 360 mg/L 10 meq/L 

Fluoride 5.00 mg/L 0.263 meq/L 

Phosphate 2.30 mg/L 0.073 meq/L 

Sulfate 68.0 mg/L 1.42 meq/L 

Iron <0.01 mg/L 0.000 meq/L 

Calcium 10.9 mg/L 1 meq/L 

Magnesium 8.97 mg/L 1 meq/L 

Potassium 4.30 mg/L 0.1 meq/L 

Sodium 270 mg/L 12 meq/L 

Cations 13 meq/L 

Anions 13 meq/L 

Cation/Anion Difference 0.66% 

Reference: U.S.E.P.A., 600/4-79-020, "Methods for Chemical Analysis of Water and Wastes", 1983. 

Standard Methods For The Examination of Water And Waste Water", 18th ed ,1992. 

Comments Key Farmington NMI-9 Landfarm 



Client: 
Sample ID: 
Laboratory Number: 
Chain of Custody: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
2S-VZ-7 
59751 
9953 

Soil Extract 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 

98065-0013 

10/12/11 

09/22/11 

09/23/11 

10/10/11 

Parameter 

Analytical 

Result Units 

pH 8.92 s.u. 

Conductivity @ 25° C 738 u mhos/cm 

Total Dissolved Solids @ 180C 620 mg/L 

Total Dissolved Solids (Calc) 710 mg/L 

SAR 19.0 ratio 

Total Alkalinity as CaC03 59.0 mg/L 

Total Hardness as CaC03 27.0 mg/L 

i Bicarbonate as CaC03 59.0 mg/L 1.0 meq/L 

Carbonate as CaC03 <0.01 mg/L 0.000 meq/L 

j Hydroxide as CaC03 <0.01 mg/L 0.001 meq/L 

Nitrate Nitrogen 0.020 mg/L 0.000 meq/L 

Nitrite Nitrogen 0.001 mg/L 0.000 meq/L 

Chloride 160 mg/L 5 meq/L 

Fluoride 4.60 mg/L 0.242 meq/L 

Phosphate 0.600 mg/L 0.019 meq/L 

Sulfate 260 mg/L 5.41 meq/L 

Iron <0.01 mg/L 0.000 meq/L 

Calcium 3.59 mg/L 0 meq/L 

Magnesium 5.14 mg/L 0 meq/L 

Potassium 4.38 mg/L 0.1 meq/L 

Sodium 240 mg/L 10 meq/L 

Cations 11 meq/L 

Anions 11 meq/L 

Cation/Anion Difference 0.00% 

Reference: U.S.E.P.A., 600/4-79-020, "Methods for Chemical Analysis of Water and Wastes", 1983. 
Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments Key Farmington NMI-9 Landfarm 

Analyst^ / 
,r ,,r • ./Ci—,gy 6 4 Farmington, NM 87401 5796 US 0615 Fr (800)362-1879 Fx (505) 632-1865 

Review 
lab@envirotech-inc.com envirotech-inc.com 



Analyt ical Laboratory CATION / ANION ANALYSIS 

Client-
Sample ID: 
Laboratory Number: 
Chain of Custody: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
2N-VZ-8 
59752 
9953 

Soil Extract 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 

98065-0013 
10/12/11 
09/22/11 

09/23/11 
10/10/11 

Parameter 

Analytical 

Result Units 

PH 7.80 s.u. 

Conductivity @ 25° C 942 umhos/cm 

Total Dissolved Solids @ 180C 650 mg/L 

Total Dissolved Solids (Calc) 770 mg/L 

SAR 9.00 ratio 

Total Alkalinity as CaC03 52.0 mg/L 

Total Hardness as CaC03 121 mg/L 

Bicarbonate as CaC03 52.0 mg/L 0.9 meq/L 

Carbonate as CaC03 <0.01 mg/L 0.000 meq/L 

Hydroxide as CaC03 < 0.01 mg/L 0.001 meq/L 

Nitrate Nitrogen 0.130 mg/L 0.002 meq/L 

Nitrite Nitrogen 0.039 mg/L 0.001 meq/L 

Chloride 270 mg/L 8 meq/L 

Fluoride 0.390 mg/L 0.021 meq/L 

Phosphate 2.00 mg/L 0.063 meq/L 

Sulfate 193 mg/L 4.01 meq/L 

Iron 0.032 mg/L 0.001 meq/L 

Calcium 30.3 mg/L 2 meq/L 

Magnesium 11.7 mg/L 1 meq/L 

Potassium 5.44 mg/L 0.1 meq/L 

Sodium 230 mg/L 10 meq/L 

Cations 13 meq/L 

Anions 13 meq/L 

Cation/Anion Difference 0.35% 

Reference: U.S.E.P.A., 600/4-79-020, "Methods for Chemical Analysis of Water and Wastes", 1983. 

Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments Key Farmington NMI-9 Landfarm 

r 
Anafys 

5796 US-Highway 64, Farmington, NM 87401 Ph 
Review 

5)632)0615 Fr(800)362-1879 Fx(505) 632-1865 iah@envirotech-inc.com envirotech-inc.com 



Analyt ical Laboratory CATION / ANION ANALYSIS 

Client: 
Sample ID: 
Laboratory Number: 
Chain of Custody: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
2N-VZ-5 
59753 
9953 

Soil Extract 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 

98065-0013 
10/12/11 
09/23/11 
09/23/11 
10/10/11 

Parameter 

Analytical 

Result Units 

pH 7.94 s.u. 

Conductivity @ 25° C 1,080 umhos/cm 

Total Dissolved Solids @ 180C 910 mg/L 

Total Dissolved Solids (Calc) 1,100 mg/L 

SAR 18.8 ratio 

Total Alkalinity as CaC03 57.0 mg/L 

Total Hardness as CaC03 78.4 mg/L 

Bicarbonate as CaC03 57.0 mg/L 0.9 meq/L 

Carbonate as CaC03 <0.01 mg/L 0.000 meq/L 

Hydroxide as CaC03 <0.01 mg/L 0.001 meq/L 

Nitrate Nitrogen 0.100 mg/L 0.002 meq/L 

Nitrite Nitrogen 0.002 mg/L 0.000 meq/L 

Chloride 560 mg/L 16 meq/L 

Fluoride 0.760 mg/L 0.040 meq/L 

Phosphate 2.00 mg/L 0.063 meq/L 

Sulfate 85.0 mg/L 1.77 meq/L 
Iron <0.01 mg/L 0.000 meq/L 

Calcium 15.2 mg/L 1 meq/L 

Magnesium 10.6 mg/L 1 meq/L 

Potassium 4.59 mg/L 0.1 meq/L 

Sodium 390 mg/L 17 meq/L 

Cations 19 meq/L 

Anions 19 meq/L 

Cation/Anion Difference 0.47% 

Reference: U.S.E.P.A., 600/4-79-020, "Methods for Chemical Analysis of Water and Wastes", 1983. 

Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments Key Farmington NMI-9 Landfarm 

Wal 
5796 US Fr (800)362-1879 Fx (505) 632-1865 

Review 
lab@envirotech-inc.com envirotech-inc.com 



Analytical Laboratory CATION / ANION ANALYSIS 

Client: 
Sample ID: 
Laboratory Number: 
Chain of Custody: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
2N-TZ-A 
59754 
9953 

Soil Extract 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 

98065-0013 
10/12/11 
09/23/11 
09/23/11 
10/10/11 

Parameter 

Analytical 

Result Units 

pH 7.61 s.u. 

Conductivity @ 25° C 2,520 umhos/cm 

Total Dissolved Solids @ 180C 1,880 mg/L 

Total Dissolved Solids (Calc) 2,470 mg/L 

SAR 20.0 ratio 

Total Alkalinity as CaCOS 180 mg/L 

Total Hardness as CaC03 278 mg/L 

Bicarbonate as CaC03 180 mg/L 3.0 meq/L 

Carbonate as CaC03 <0.01 mg/L 0.000 meq/L 

Hydroxide as CaC03 <0.01 mg/L 0.001 meq/L 

Nitrate Nitrogen 0.010 mg/L 0.000 meq/L 

Nitrite Nitrogen 0.004 mg/L 0.000 meq/L 

Chloride 750 mg/L 21 meq/L 

Fluoride 1.46 mg/L 0.077 meq/L 

Phosphate 1.20 mg/L 0.038 meq/L 

Sulfate 730 mg/L 15.20 meq/L 

Iron <0.01 mg/L 0.000 meq/L 

Calcium 78.3 mg/L 4 meq/L 

Magnesium 20.7 mg/L 2 meq/L 

Potassium 10.7 mg/L 0.3 meq/L 

Sodium 770 mg/L 33 meq/L 

Cations 39 meq/L 

Anions 39 - _meq/L. . . 

Cation/Anion Difference 0.11% 

Reference: U.S.E.P.A., 600/4-79-020, "Methods for Chemical Analysis of Water and Wastes", 1983. 

Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992.. 

Comments Key Farmington NMI-9 Landfarm 

War 
5796 US 

Review 
Ph (505)632/0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-mc.com 



Analyt ical Laboratory CATION / ANION ANALYSIS 

Client: Key Energy Project #: 98065-0013 

Sample ID: 2N-TZ-B Date Reported: 10/12/11 

Laboratory Number: 59755 Date Sampled: 09/23/11 

Chain of Custody: 9953 Date Received: 09/23/11 

Sample Matrix: Soil Extract Date Analyzed: 10/10/11 

Preservative: Cool 
Condition: Intact 

Analytical 

Parameter Result Units 

pH 7.59 s.u. 

Conductivity @ 25° C 3,170 u mhos/cm 

Total Dissolved Solids @ 180C 2,230 mg/L 

Total Dissolved Solids (Calc) 2,930 mg/L 

S A R 23.0 ratio 

Total Alkalinity as CaC03 120 mg/L 

Total Hardness as CaC03 305 mg/L 

Bicarbonate as CaC03 120 mg/L 2.0 meq/L 

Carbonate as CaC03 <0.01 mg/L 0.000 meq/L 

Hydroxide as CaC03 <0.01 mg/L 0.001 meq/L 

Nitrate Nitrogen 0.010 mg/L 0.000 meq/L 

Nitrite Nitrogen <0.01 mg/L 0.000 meq/L 

Chloride 960 mg/L 27 meq/L 

Fluoride 1.44 mg/L 0.076 meq/L 

Phosphate 0.900 mg/L 0.028 meq/L 

Sulfate 850 mg/L 17.70 meq/L 

Iron <0.01 mg/L 0.000 meq/L 

Calcium 86.2 mg/L 4 meq/L 

Magnesium 22.7 mg/L 2 meq/L 

Potassium 10.0 mg/L 0.3 meq/L 

Sodium 930 mg/L 40 meq/L 

Cations 47 meq/L 

Anions 47 meq/L 

Cation/Anion Difference 0.09% 

Reference: U.S.E.P.A., 600/4-79-020, "Methods for Chemical Analysis of Water and Wastes", 1983. 

Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments Key Farmington NMI-9 Landfarm 

r-? 

AnaJ) 
5796 US#ighway 64, Farmington, NM 87401 

Review 
-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



FtVSI 
Analytical Laboratory CATION / ANION ANALYSIS 

Client: Key Energy Project #: 98065-0013 

Sample ID: 2S-TZ-C Date Reported: 10/12/11 

Laboratory Number: 59756 Date Sampled: 09/23/11 

Chain of Custody: 9953 Date Received: 09/23/11 

Sample Matrix: Soil Extract Date Analyzed: 10/10/11 

Preservative: Cool 
Condition: Intact 

Analytical 

Parameter Result Units 

pH 7.63 s.u. 

Conductivity @ 25° C 2,780 umhos/cm 

Total Dissolved Solids @ 180C 2,140 mg/L 

Total Dissolved Solids (Calc) 2,630 mg/L 

S A R 28.3 ratio 

Total Alkalinity as C a C 0 3 1,200 mg/L 

Total Hardness as C a C 0 3 200 mg/L 

Bicarbonate as C a C 0 3 1,200 mg/L 19.7 meq/L 

Carbonate as C a C 0 3 <0.01 mg/L 0.000 meq/L 

Hydroxide as C a C O S <0.01 mg/L 0.001 meq/L 

Nitrate Nitrogen 0.030 mg/L 0.000 meq/L 

Nitrite Nitrogen 0.010 mg/L 0.000 meq/L 

Chloride 750 mg/L 21 meq/L 

Fluoride 4.40 mg/L 0.232 meq/L 

Phosphate 7.50 mg/L 0.237 meq/L 

Sulfate 138 mg/L 2.86 meq/L 

Iron <0.01 mg/L 0.000 meq/L 

Calcium 54.8 mg/L 3 meq/L 

Magnesium 15.5 mg/L 1 meq/L 

Potassium 7.34 mg/L 0.2 meq/L 

Sodium 920 mg/L 40 meq/L 

Cations 44 meq/L 

Anions 44 meq/L 

Cation/Anion Difference 0.10% 

Reference: U.S.E.P.A., 600/4-79-020, "Methods for Chemical Analysis of Water and Wastes", 1983. 

Standard Methods For The Examination of Water And. Waste Water", 18th ed., 1992. 

Comments Key Farmington NMI-9 Landfarm 



CATION / ANION ANALYSIS 

Client: Key Energy Project #: 98065-0013 
Sample ID: 2S-TZ-D Date Reported: 10/12/11 
Laboratory Number: 59757 Date Sampled: 09/23/11 
Chain of Custody: 9953 Date Received: 09/23/11 
Sample Matrix: Soil Extract Date Analyzed: 10/10/11 
Preservative: Cool 
Condition: Intact 

Analytical 
Parameter Result Units 

PH 7.38 s.u. 

Conductivity @ 25° C 3,080 umhos/cm 

Total Dissolved Solids @ 180C 2,280 mg/L 

Total Dissolved Solids (Calc) 3,030 mg/L 

SAR 23.7 ratio 

Total Alkalinity as CaCOS 1,800 mg/L 

Total Hardness as CaC03 350 mg/L 

Bicarbonate as CaC03 1,800 mg/L 29.5 meq/L 

Carbonate as CaC03 <0.01 mg/L 0.000 meq/L 

Hydroxide as CaC03 <0.01 mg/L 0.001 meq/L 
Nitrate Nitrogen 0.050 mg/L 0.001 meq/L 
Nitrite Nitrogen 0.010 mg/L 0.000 meq/L . 
Chloride 740 mg/L 21 meq/L 
Fluoride 4.50 mg/L 0.237 meq/L 
Phosphate 5.00 mg/L 0.158 meq/L 

Sulfate 36.6 mg/L 0.76 meq/L 
Iron <0.01 mg/L 0.000 meq/L 
Calcium 90.4 mg/L 5 meq/L 
Magnesium 30.3 mg/L 2 meq/L 
Potassium 8.66 mg/L 0.2 meq/L 
Sodium 1,020 mg/L 44 meq/L 

Cations 52 meq/L 

Anions 52 meq/L 

Cation/Anion Difference 0.08% 

Reference: U.S.E.P.A., 600/4-79-020, "Methods for Chemical Analysis of Water and Wastes", 1983. 

Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments Key Farmington NMI-9 Landfarm 



Analytical Laboratory E P A METHOD 418.1 
TOTAL PETROLEUM HYDROCARBONS 

Client: Key Energy Project #: 98065-0013 
Sample ID: 2N-VZ-6 Date Reported: 09/29/11 
Laboratory Number: 59750 Date Sampled: 09/22/11 
Chain of Custody No: 9953 Date Received: 09/23/11 
Sample Matrix: Soil Date Extracted: 09/29/11 

Preservative: Cool Date Analyzed: 09/29/11 
Condition: Intact Analysis Needed: TPH-418.1 

Det. 
Concentration Limit 

Parameter (mg/kg) (mg/kg) 

Total Petroleum Hydrocarbons 139 9.8 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and Waste, USEPA Storet No. 4551, 1978. 

Comments: Key Farmington NMI-9 Landfarm. 



Analyt ical Laboratory EPA METHOD 418.1 
TOTAL PETROLEUM HYDROCARBONS 

Client: Key Energy Project #: 98065-0013 
Sample ID: 2S-VZ-7 Date Reported: 09/29/11 
Laboratory Number: 59751 Date Sampled: 09/22/11 
Chain of Custody No: 9953 Date Received: 09/23/11 
Sample Matrix: Soil Date Extracted: 09/29/11 

Preservative: Cool Date Analyzed: 09/29/11 
Condition: Intact Analysis Needed: TPH-418.1 

Det. 
Concentration Limit 

Parameter (mg/kg) (mg/kg) 

Total Petroleum Hydrocarbons 223 9.8 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and Waste, USEPA Storet No. 4551, 1978. 

Comments: Key Farmington NMI-9 Landfarm. 



Analyt ical Laboratory EPA METHOD 418.1 
TOTAL PETROLEUM HYDROCARBONS 

Client: Key Energy Project #: 98065-0013 

Sample ID: 2N-VZ-8 Date Reported: 09/29/11 
Laboratory Number: 59752 Date Sampled: 09/22/11 

Chain of Custody No: 9953 Date Received: 09/23/11 
Sample Matrix: Soil Date Extracted: 09/29/11 

Preservative: Cool Date Analyzed: 09/29/11 

Condition: Intact Analysis Needed: TPH-418.1 

Det. 
Concentration Limit 

Parameter (mg/kg) (mg/kg) 

Total Petroleum Hydrocarbons 69.7 9.8 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and Waste, USEPA Storet No. 4551, 1978. 

Comments: Key Farmington NMI-9 Landfarm. 



iech 
Analyt ical Laboratory EPA METHOD 418.1 

TOTAL PETROLEUM HYDROCARBONS 

Client: Key Energy Project #: 98065-0013 
Sample ID: 2N-VZ-5 Date Reported: 09/29/11 
Laboratory Number: 59753 Date Sampled: 09/23/11 
Chain of Custody No: 9953 Date Received: 09/23/11 
Sample Matrix: Soil Date Extracted: 09/29/11 
Preservative: Cool Date Analyzed: 09/29/11 
Condition: Intact Analysis Needed: TPH-418.1 

Det. 
Concentration Limit 

Parameter (mg/kg) (mg/kg) 

Total Petroleum Hydrocarbons 97.6 9.8 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and Waste, USEPA Storet No. 4551,1978. 

Comments: Key Farmington NMI-9 Landfarm. 



Analytical Laboratory E P A METHOD 418.1 

T O T A L P E T R O L E U M H Y D R O C A R B O N S 

Client. Key Energy Project #: 98065-0013 
Sample ID: 2N-TZ-A Date Reported: 09/29/11 
Laboratory Number: 59754 Date Sampled: 09/23/11 
Chain of Custody No: 9953 Date Received: 09/23/11 
Sample Matrix: Soil Date Extracted: 09/29/11 
Preservative: Cool Date Analyzed: 09/29/11 
Condition: Intact Analysis Needed: TPH-418.1 

Det. 
Concentration Limit 

Parameter (mg/kg) (mg/kg) 

Total Petroleum Hydrocarbons 21,600 97.6 

ND = Parameter not detected at the stated detection limit. 

References: . Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and Waste, USEPA Storet No. 4551, 1978. 

Comments: Key Farmington NMI-9 Landfarm. 



EPA METHOD 418.1 
TOTAL PETROLEUM HYDROCARBONS 

Client: Key Energy Project #: 98065-0013 
Sample ID: 2N-TZ-B Date Reported: 09/29/11 
Laboratory Number: 59755 Date Sampled: 09/23/11 
Chain of Custody No: 9953 Date Received: 09/23/11 
Sample Matrix: Soil Date Extracted: 09/29/11 
Preservative: Cool Date Analyzed: 09/29/11 
Condition: Intact Analysis Needed: TPH-418.1 

Det. 
Concentration Limit 

Parameter (mg/kg) (mg/kg) 

Total Petroleum Hydrocarbons 30,700 97.6 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and Waste, USEPA Storet No. 4551, 1978. 

Comments: Key Farmington NMI-9 Landfarm. 



Analytical Laboratory E P A METHOD 418.1 

T O T A L P E T R O L E U M H Y D R O C A R B O N S 

Client: Key Energy Project #: 98065-0013 
Sample ID: 2S-TZ-C Date Reported: 09/29/11 

Laboratory Number: 59756 Date Sampled: 09/23/11. 
Chain of Custody No: 9953 Date Received: 09/23/11 
Sample Matrix: Soil Date Extracted: 09/29/11 
Preservative: Cool Date Analyzed: 09/29/11 
Condition: Intact Analysis Needed: TPH-418.1 

Det. 
Concentration Limit 

Parameter (mg/kg) (mg/kg) 

Total Petroleum Hydrocarbons 27,200 97.6 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and Waste, USEPA Storet No. 4551, 1978. 

Comments: Key Farmington NMI-9 Landfarm. 



nv-irotech 
Analyt ical Laboratory E P A METHOD 418.1 

TOTAL PETROLEUM HYDROCARBONS 

Client: Key Energy Project #: 98065-0013 
Sample ID: 2S-TZ-D Date Reported: 09/29/11 
Laboratory Number: 59757 Date Sampled: 09/23/11 
Chain of Custody No: 9953 Date Received: 09/23/11 
Sample Matrix: Soil Date Extracted: 09/29/11 
Preservative: Cool Date Analyzed: 09/29/11 
Condition: Intact Analysis Needed: TPH-418.1 

Det. 
Concentration Limit 

Parameter (mg/kg) (mg/kg) 

Total Petroleum Hydrocarbons 39,100 97.6 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and Waste, USEPA Storet No. 4551, 1978. 

Comments: Key Farmington NMI-9 Landfarm. 

AYratysjP 
5796 US Highway 64,4afmington, NM 87401 

Review 
Ph (505)632-O6V(^M8O0)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



'fWSI 
Analyt ical Laboratory EPA METHOD 418.1 

TOTAL PETROLEUM HYDROCARBONS 
QUALITY ASSURANCE REPORT 

Client: 
Sample ID: 
Laboratory Number: 
Sample Matrix: 
Preservative: 
Condition: 

QA/QC 
QA/QC 

09-29-TPH.QA/QC 59749 
Freon-113 
N/A 
N/A 

Project #: 
Date Reported: 
Date Sampled: 
Date Analyzed: 
Date Extracted: 
Analysis Needed: 

N/A 
09/29/11 
N/A 
09/29/11 
09/29/11 
TPH 

(Calibration IrCal Date : ? C-Cal Date " l-Cal RF: C-Cal RF: % Difference : • Accept: Range" 

09/29/11 09/29/11 1,740 1,720 lS"' ' '+/-"l0%"'" 

^Blank Cone; (mg/Kg) 
T P H ' " " ^ 

Concentration 

HD " 
Detection Limit. 

9.8 

Duplicate Cone. (mg/Kg) 
f PH"""" 

Sample Duplicate % Difference Accept. Range 

139 139 0.6% +/-30% " 

Spike .Cone.' (mg/Kg) 
TPH — -

Sample ;.' Spjke Added Spike.Resiilt % Recovery Accept Range 

139 236*0 1,950 iT.1% 80-120% 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and Waste, USEPA Storet No. 4551, 1978. 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



Analytical Laboratory 
Water Analysis 

Client: Key Energy Project #: 98065-0013 

Sample ID: 2N-VZ-6 Date Reported: 09/26/11 

Laboratory Number: 59750 Date Sampled: 09/22/11 

Sample Matrix: Soil Extract Date Received: 09/23/11 

Preservative: Cool Date Analyzed: 09/26/11 

Condition: Intact Chain of Custody: 9953 

Analytical 
Parameter Result Units 

Cyanide (total) ND mg/L 

Reference: U.S.E.P.A., Method 335.3 Cyanide, Total. 

Comments: Key Farmington NMI-9 Landfarm. 



ovsrc 
Analytical Laboratory Water Analysis 

Client: Key Energy Project #: 98065-0013 
Sample ID: 2N-VZ-7 Date Reported: 09/26/11 
Laboratory Number: 59751 Date Sampled: 09/22/11 
Sample Matrix: Soil Extract Date Received: 09/23/11 
Preservative: Cool Date Analyzed: 09/26/11 
Condition: Intact Chain of Custody: 9953 

Analytical 
Parameter Result Units 

Cyanide (total) 0.005 mg/L 

Reference: U.S.E.P.A., Method 335.3 Cyanide, Total. 

Comments: Key Farmington NMI-9 Landfarm. 



Analytical Laboratory 
Water Analysis 

Client: Key Energy Project #: 98065-0013 

Sample ID: 2N-VZ-8 Date Reported: 09/26/11 

Laboratory Number: 59752 Date Sampled: 09/22/11 

Sample Matrix: Soil Extract Date Received: 09/23/11 

Preservative: Cool Date Analyzed: 09/26/11 

Condition: Intact Chain of Custody: 9953 

Analytical 

Parameter Result Units 

Cyanide (total) 0.002 mg/L 

Reference: U.S.E.P.A., Method 335.3 Cyanide, Total. 

Comments: Key Farmington NMI-9 Landfarm. 

5796 US Hjpjjway 64, Farmington, NM 87401 
Review 

Ph(505)632\0615 Fr\ (800) 362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



Analytical Laboratory 
Water Analysis 

Client: Key Energy Project #: 98065-0013 
Sample ID: 2N-VZ-5 Date Reported: 09/26/11 
Laboratory Number: 59753 Date Sampled: 09/23/11 
Sample Matrix: Soil Extract Date Received: 09/23/11 
Preservative: Cool Date Analyzed: 09/26/11 
Condition: Intact Chain of Custody: 9953 

Analytical 
Parameter Result Units 

Cyanide (total) ND mg/L 

Reference: U.S.E.P.A., Method 335.3 Cyanide, Total. 

Comments: Key Farmington NMI-9 Landfarm. 



Analytical Laboratory 
Water Analysis 

Client: Key Energy Project #: 98065-0013 

Sample ID: 2N-TZ-A Date Reported: 09/26/11 

Laboratory Number: 59754 Date Sampled: 09/23/11 
Sample Matrix: Soil Extract Date Received: 09/23/11 
Preservative: Cool Date Analyzed: 09/26/11 
Condition: Intact Chain of Custody: 9953 

Analytical 
Parameter Result Units 

Cyanide (total) ND mg/L 

Reference: U.S.E.P.A., Method 335.3 Cyanide, Total. 

Comments: Key Farmington NMI-9 Landfarm. 

7 
Analysl 

5796 US Htgfiway 64, Farmington, NM 87401 
Review 

Ph (505)6>2^06lfc Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



'BWI 
Analytical Laboratory 

Water Analysis 

Client: Key Energy Project #: 98065-0013 
Sample ID: 2N-TZ-B Date Reported: 09/26/11 

Laboratory Number: 59755 Date Sampled: 09/23/11 

Sample Matrix: Soil Extract Date Received: 09/23/11 
Preservative: Cool Date Analyzed: 09/26/11 
Condition: Intact Chain of Custody: 9953 

Analytical 
Parameter Result Units 

Cyanide (total) ND mg/L 

Reference: U.S.E.P.A., Method 335.3 Cyanide, Total. 

Comments: Key Farmington NMI-9 Landfarm. 



Analytical Laboratory 
Water Analysis 

Client: Key Energy Project #: 98065-0013 

Sample ID: 2N-TZ-C Date Reported: 09/26/11 
Laboratory Number: 59756 Date Sampled: 09/23/11 

Sample Matrix: Soil Extract Date Received: 09/23/11 

Preservative: Cool Date Analyzed: 09/26/11 
Condition: Intact Chain of Custody: 9953 

Analytical 
Parameter Result Units 

Cyanide (total) 0.002 mg/L 

Reference: U.S.E.P.A., Method 335.3 Cyanide, Total. 

Comments: Key Farmington NMI-9 Landfarm. 

/ " v 

( \ Review 
Ph(505)63W)615 )Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



nvirotec 
Analytical Laboratory Water Analysis 

Client: Key Energy Project #: 98065-0013 
Sample ID: 2N-TZ-D Date Reported: 09/26/11 
Laboratory Number: 59757 Date Sampled: 09/23/11 
Sample Matrix: Soil Extract Date Received: 09/23/11 
Preservative: Cool Date Analyzed: 09/26/11 
Condition: Intact Chain of Custody: 9953 

Analytical 

Parameter Result Units 

Cyanide (total) 0.003 mg/L 

Reference: U.S.E.P.A., Method 335.3 Cyanide, Total. 

Comments: Key Farmington NMI-9 Landfarm. 
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Work Order Receiot 

6701 Aberdeen Avenue. Suite 9 l.uboock. Texas 7942" 800*378» 1296 806*79!).1296 FAX 806•794• 1298 
200 East Sunset Head, Suits t EfPaso, Texas 79922 888»SB8 - 3443 915-585«3443 FAX 9I5«5S5*4944 
5002 Basin Street, Suite A1 Midland,Texas 79703 432-689-6301 FAX 432• 689• 6313 
6015 Haifis Parkway. Suite 110 Ft. Worth, Texas 76132 817 -2M •5260 

E-Mail' iati@traceanalvsis.com 

Work Order Receipt 

Order 
Work Order 11092602 

1 lllfll 11111 Hill Hill IlfTI HBI Hill llffl IIS fill 
Receive Date 

iiiiiiiiiiiiiiiin 
2011-09-24 at 09:45 

Requestor Wayne Price - Key Energy-Rio Rancho 
Invoicing Accts. Payable - Key Energy 
Purchase Order Wayne Price 
Project NMI-9 Landfarm 

COC # = KEY NM1-9-8-5-11 
Project Location = Farmington, NM 
Project Name = NMI-9 Landfarm 
Project Number = Re-Test # 1 

Information 
Intact = Yes 
Temperature = 6.0 
Air Bill = FED 796659910065 
Report = Regular Report 

Comment N/A 

Samples Collect Collect 
Sample Field Code Priority Matrix Date Time Quantity 
278270 BG-5 Normal soil 2011-09-21 15:30 1 
278271 BG-NW Normal soil 2011-09-21 17:30 1 
278272 BG-NE Normal soil 2011-09-21 16:35 1 
278273 2N-VZ-6 Normal soil 2011-09-22 12:35 1 
278274 2N-VZ-7 Normal soil 2011-09-22 11:30 1 
278275 Cell #1-TZ Comp. Normal soil 2011-09-22 16:30 1 
278276 Cell #1-VZ Normal soil 2011-09-23 14:20 1 
278277 2N-VZ-8 Normal soil 2011-09-21 14:10 1 
278278 2N-VZ-5 Normal soil 2011-09-23 15:30 1 
278279 2N-TZ-A Normal soil 2011-09-23 11:00 1 

September 27, 2011 Page 1 of 2 



Work Order Receipt 
Samples Collect Collect 
Sample Field Code Priority Matrix Date Time Quantity 
278280 2N-TZ-B Normal soil 2011-09-23 13:45 1 
278281 25-TZ-C Normal soil 2011-09-23 11:20 1 
278282 25-TZ-D Normal soil 2011-09-23 11:05 1 

Sample Test Method Prep Priority 
278270 TX1005 Extended to C40 - NEW TX1005 N/A Normal 
278271 TX1005 Extended to C40 - NEW TX1005 N/A Normal 
278272 TX1005 Extended to C40 - NEW TX1005 N/A Normal 
278273 TX1005 Extended to C40 - NEW . TX1005 N/A Normal 
278274 TX1005 Extended to C40 - NEW TX1005 N/A Normal 
278275 TX1005 Extended to C40 - NEW TX1005 N/A Normal 
278276 TX1005 Extended to C40 - NEW TX1005 N/A Normal 
278277 TX1005 Extended to C40 - NEW TX1005 N/A Normal 
278278 TX1005 Extended to C40 - NEW TX1005 N/A, Normal 
278279 TX1005 Extended to C40 - NEW TX1005 N/A Normal 
278280 TX1005 Extended to C40 - NEW TX1005 N/A Normal 
278281 TX1005 Extended to C40 - NEW TX1005 N/A Normal 
278282 TX1005 Extended to C40 - NEW TX1005 N/A Normal 

September 27, 2011 Page 2 of 2 
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Report Date: September 28, 2011 Work Order: 11092602 Page Number: 1 of 2 

Summary Report 

Wayne Price 
Key Energy-Rio Rancho 
312 Encanatado Ridge Ct. NE 
Rio Rancho, NM 87124 

COC #: KEY NM1-9-8-5-11 
Project Location: Farmington, NM 
Project Name: NMI-9 Landfarm 
Project Number: Re-Test # 1 

Sample Description Matrix 
278270 BG-5 soil 
278271 BG-NW soil 
278272 BG-NE soil 
278273 2N-VZ-6 soil 
278274 25-VZ-7 soil 
278275 Cell #1-TZ Comp. soil 
278276 Cell #1-VZ soil 
278277 2N-VZ-8 soil 
278278 2N-VZ-5 soil 
278279 2N-TZ-A soil 
278280 2N-TZ-B soil 
278281 25-TZ-C soil 
278282 25-TZ-D soil 

Report Date: September 28, 2011 

Work Order: 11092602 

HIII i lHIl i 

Date Time Date 
Taken Taken Received 

2011-09-21 15:30 2011-09-24 
2011-09-21 17:30 2011-09-24 
2011-09-21 16:35 2011-09-24 
2011-09-22 12:35 2011-09-24 
2011-09-22 11:30 2011-09-24 
2011-09-22 16:30 2011-09-24 
2011-09-23 14:20 2011-09-24 
2011-09-21 14:10 2011-09-24 
2011-09-23 15:30 2011-09-24 
2011-09-23 11:00 2011-09-24 
2011-09-23 13:45 2011-09-24 
2011-09-23 11:20 2011-09-24 
2011-09-23 11:05 2011-09^24 

TX1005 Extended to C40 - NEW 
>C28-C35 >C35-C40 

Sample - Field Code (mg/Kg) (mg/Kg) 

278270 - BG-5 <50.0 <50.0 
278271 - BG-NW <50.0 <50.0 
278272 - BG-NE <50.0 <50.0 
278273 - 2N-VZ-6 <50.0 <50.0 
278274 - 25-VZ-7 <50.0 <50.0 
278275 - Cell #1-TZ Comp. 7400 <200 
278276 - Cell #1-VZ <50.0 <50.0 
278277 - 2N-VZ-8 <50.0 <50.0 
278278 - 2N-VZ-5 <50.0 <50.0 
278279 - 2N-TZ-A 5940 <250 
278280 - 2N-TZ-B 5250 <250 

continued ... 

TraceAnalysis, Inc. • 6701 Aberdeen Ave., Suite 9 • Lubbock, TX 79424-1515 • (806) 794-1296 



Report Date: September 28, 2011 Work Order: 11092602 Page Number: 2 of 2 

... continued 

Sample - Field Code 

TX1005 Extended to C40 - NEW 
>C28-C35 >C35-C40 

(mg/Kg) (mg/Kg) 

278281 - 25-TZ-C 
278282 - 25-TZ-D 

6180 <250 
3960 <250 

TraceAnalysis, Inc. • 6701 Aberdeen Ave., Suite 9 • Lubbock, TX 79424-1515 • (806) 794-1296 



lilkU^ iNc.iiiii 
6701 Aberdeen Avenue. Suae 9 
200 East Sunset Road, Suite t 
5002 Basin Street, Suite Ai 
6015 Harris Parkway. Suite 1 i 0 

LubOock.Texas 79424 800• 378• 1296 806*794*12g6 FAX 806*794*1298 
Ei Paso. Texas 79922 888*588*3443 915"585-3443 FAX 915*585*4944 
Midland. Texas 79703 432*689*6301 FAX 432*689*6313 

Ft. Worth. Texas 76132 817*201 *5260 
E-Mail: iah'Strar.eanalysis.com 

Certifications 
WBE HUB NCTRCA DBE NELAP DoD LELAP Kansas Oklahoma ISO 17025 

Analytical and Quality Control Report 

Report Date: September 28, 2011 

Work Order: 11092602 

llllllillllllllllllllllllfllllllll 
COC#: KEY NMl-9-8-5-11 
Project Location: Farmington, NM 
Project Name: NMI-9 Landfarm 
Project Number: Re-Test #1 

Enclosed are the Analytical Report and Quality Control Report for the following sample(s) submitted to TraceAnalysis, Inc. 
Date Time Date 

Sample Description Matrix Taken Taken Received 
278270 BG-5 soil 2011-09-21 15:30 2011-09-24 
278271 BG-NW soil 2011-09-21 17:30 2011-09-24 
278272 BG-NE soil 2011-09-21 16:35 2011-09-24 
278273 2N-VZ-6 soil 2011-09-22 12:35 2011-09-24 
278274 25-VZ-7 soil 2011-09-22 11:30 2011-09-24 
278275 Cell #1-TZ Comp. soil 2011-09-22 16:30 2011-09-24 
278276 Cell #1-VZ soil 2011-09-23 14:20 2011-09-24 
278277 2N-VZr8 . soil 2011-09-21 14:10 2011-09-24 
278278 2N-VZ-5 / soil 2011-09-23 15:30 2011-09-24 
278279 2N-TZ-A soil 2011-09-23 11:00 2011-09-24 
278280 2N-TZ-B soil 2011-09-23 13:45 2011-09-24 
278281 25-TZ-C soil 2011-09-23 11:20 2011-09-24 
278282 25-TZ-D soil 2011-09-23 11:05 2011-09-24 

These results represent only the samples received in the laboratory. The Quality Control Report is generated on a batch 
basis. All information contained in this report is for the analytical batch(es) in which your sample(s) were analyzed. 

Wayne Price 
Key Energy-Rio Rancho 
312 Encanatado Ridge Ct. NE 
Rio Rancho, NM, 87124 



This report consists of a total of 15 pages and shall not be reproduced except in its entirety, without written approval of 
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Case Narrative 
Samples for project NMI-9 Landfarm were received by TraceAnalysis, Inc. on 2011-09-24 and assigned to work order 
11092602. Samples for work order 11092602 were received intact at a temperature of 6.0 C. 

Samples were analyzed for the following tests using their respective methods. 

Prep Prep QC Analysis 
Test Method Batch Date Batch Date 
TX1005 Extended to C40 - NEW TX1005 72240 2011-09-27 at 13:00 85073 2011-09-28 at 04:00 

Results for these samples are reported on a wet weight basis unless data package indicates otherwise. 

A matrix spike (MS) and matrix spike duplicate (MSD) sample is chosen at random from each preparation batch. The MS 
and MSD will indicate if a site specific matrix problem is occurring, however, it may not pertain to the samples for work order 
11092602 since the sample was chosen at random. Therefore, the validity of the analytical data reported has been determined 
by the laboratory control sample (LCS) and the method blank (MB). These quality control measures are performed with 
each preparation batch to ensure data integrity. 

All other exceptions associated with this report have been footnoted on the appropriate analytical page to assist in general 
data comprehension. Please contact the laboratory directly if there are any questions regarding this project. 
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Analytical Report 

Sample: 278270 - BG-5 

Laboratory: Lubbock 
Analysis: 
QC Batch: 
Prep Batch: 

TX1005 Extended to C40 -
85073 
72240 

NEW Analytical Method: 
Date Analyzed: 
Sample Preparation: 

TX1005 
2011-09-28 
2011-09-27 

Prep Method: N/A 
Analyzed By: BP 
Prepared By: BP 

Parameter Flag Cert 
RL 

Result Units Dilution RL 
>C28-C35 
>C35-C40 Q".U 

i 

i 

<50.0 
<50.0 

mg/Kg 
mg/Kg 

1 
1 

50.0 
50.0 

Surrogate Flag Cert Result Units Dilution 
Spike 

Amount 
Percent 

Recovery 
Recovery 

Limits 
n-Triacontane 
n-Octane 
n-Tricosane 

72.3 
73.3 
69.4 

mg/Kg 1 
mg/Kg 1 
mg/Kg 1 

100 
100 
100 

72 
73 
69 

68.8 - 145 
55.1 - 140 
65.2 - 142 

Sample: 278271 - BG-NW 

Laboratory: Lubbock 
Analysis: 
QC Batch: 
Prep Batch: 

TX1005 Extended to C40 -
85073 
72240 

NEW Analytical Method: 
Date Analyzed: 
Sample Preparation: 

TX1005 
2011-09-28 
2011-09-27 

Prep Method: N/A 
Analyzed By: BP 
Prepared By: BP 

Parameter Flag Cert 
RL 

Result Units Dilution RL 
>C28-C35 
>C35-C40 

i 

i 

<50.0 
<50.0 

mg/Kg 
mg/Kg 

1 
1 

50.0 
50.0 

Surrogate Flag Cert Result Units Dilution 
Spike 

Amount 
Percent 

Recovery 
Recovery 

Limits 
n-Triacontane 
n-Octane 
n-Tricosane 

68.9 
66.7 
66.3 

mg/Kg 1 
mg/Kg 1 
mg/Kg 1 

100 
100 
100 

69 
67 
66 

68.8 - 145 
55.1 - 140 
65.2 - 142 
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Sample: 278272 - BG-NE 

Laboratory: Lubbock 
Analysis: 
QC Batch: 
Prep Batch: 

TX1005 Extended to C40 -
85073 
72240 

NEW Analytical Method: 
Date Analyzed: 
Sample Preparation: 

TX1005 
2011-09-28 
2011-09-27 

Prep Method: N/A 
Analyzed By: BP 
Prepared By: BP 

Parameter Flag Cert 
RL 

Result Units Dilution RL 
>C28-C35 
>C35-C40 

q.,u i 

i 

<50.0 
<50.0 

mg/Kg 
mg/Kg 

1 
1 

50.0 
50.0 

Surrogate Flag Cert Result Units Dilution 
Spike 

Amount 
Percent 

Recovery 
Recovery 

Limits 
n-Triacontane 
n-Octane 
n-Tricosane 

111 
110 
109 

mg/Kg 1 
mg/Kg 1 
mg/Kg 1 

100 
100 
100 

111 
110 
109 

68.8 - 145 
55.1 - 140 
65.2 - 142 

Sample: 278273 - 2N-VZ-6 

Laboratory: Lubbock 
Analysis: 
QC Batch: 
Prep Batch: 

TX1005 Extended to C40 -
85073 
72240 

NEW Analytical Method: 
Date Analyzed: 
Sample Preparation: 

TX1005 
2011-09-28 
2011-09-27 

Prep Method: N/A 
Analyzed By: BP 
Prepared By: BP 

Parameter Flag Cert 
RL 

Result Units Dilution RL 
>C28-C35 
>C35-C40 

Q»,U 

q»,u 

i 

i 

<50.0 
<50.0 

mg/Kg 
mg/Kg 

1 
1 

50.0 
50.0 

Surrogate Flag Cert Result Units Dilution 
Spike 

Amount 
Percent 

Recovery 
Recovery 

Limits 
n-Triacontane 
n-Octane 
n-Tricosane 

69.3 
69.6 
64.3 

mg/Kg 1 
mg/Kg 1 
mg/Kg 1 

100 
100 
100 

69 
70 
64 

68.8 - 145 
55.1 - 140 
65.2 - 142 

Sample: 278274 - 25-VZ-7 

Laboratory: Lubbock 
Analysis: TX1005 Extended to C40 - NEW Analytical Method: TX1005 Prep Method: N/A 
QC Batch: 85073 Date Analyzed: 2011-09-28 Analyzed By: BP 
Prep Batch: 72240 Sample Preparation: 2011-09-27 Prepared By: BP 
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RL 
Parameter Flag Cert Result Units Dilution RL 
>C28-C35 q»,u i <50.0 mg/Kg 1 50.0 
>C35-C40 Q . , U i <50.0 mg/Kg 1 50.0 

Spike Percent Recovery 
Surrogate Flag Cert Result Units Dilution Amount Recovery Limits 
n-Triacontane 99.4 mg/Kg 1 100 99 68.8 - 145 
n-Octane 95.1 mg/Kg 1 100 95 55.1 - 140 
n-Tricosane 95.3 mg/Kg 1 100 95 65.2 - 142 

Sample: 278275 - Cell #1-TZ Comp. 

Laboratory: Lubbock 
Analysis: TX1005 Extended to C40 
QC Batch: 85073 
Prep Batch: 72240 

NEW Analytical Method: TX1005 
Date Analyzed: 2011-09-28 
Sample Preparation: 2011-09-27 

Prep Method: N/A 
Analyzed By: BP 
Prepared By: BP 

RL 
Parameter Flag Cert Result Units Dilution RL 
>C28-C35 q . i 7400 mg/Kg 4 50.0 
>C35-C40 Q».u i <200 mg/Kg 4 50.0 

Spike Percent Recovery 
Surrogate Flag Cert Result Units Dilution Amount Recovery Limits 
n-Triacontane 2520 mg/Kg 4 100 2520 68.8 - 145 
n-Octane 92.0 mg/Kg 4 100 92 55.1 - 140 
n-Tricosane q . r 929 mg/Kg 4 100 929 65.2 - 142 

Sample: 278276 - Cell #1-VZ 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Parameter 

Lubbock 
TX1005 Extended to C40 • 
85073 
72240 

Flag 

NEW 

Cert 

Analytical Method: TX1005 
Date Analyzed: 2011-09-28 
Sample Preparation: 2011-09-27 

RL 
Result Units 

Prep Method: N/A 
Analyzed By: BP 
Prepared By: BP 

Dilution RL 
>C28-C35 
>C35-C40 

q»,u 

q»,u 

<50.0 
<50.0 

mg/Kg 
mg/Kg 

50.0 
50.0 
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Spike Percent Recovery 
Surrogate Flag Cert Result Units Dilution Amount Recovery Limits 
n-Triacontane 86.6 mg/Kg 1 100 87 68.8 - 145 
n-Octane 81.4 mg/Kg 1 100 81 55.1 - 140 
n-Tricosane 82.2 mg/Kg 1 100 _82 65.2 -142 

Sample: 278277 - 2N-VZ-8 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
TX1005 Extended to C40 • 
85073 
72240 

NEW Analytical Method: TX1005 
Date Analyzed: 2011-09-28 
Sample Preparation: 2011-09-27 

RL 

Prep Method: N/A 
Analyzed By: BP 
Prepared By: BP 

Parameter Flag Cert Result Units Dilution RL 
>C28-C35 Q».U i <50.0 mg/Kg 1 50.0 
>C35-C40 Q . , U i <50.0 mg/Kg 1 50.0 

Spike Percent Recovery 
Surrogate Flag Cert Result Units Dilution Amount Recovery Limits 
n-Triacontane 115 mg/Kg 1 100 115 68.8 - 145 
n-Octane 106 mg/Kg 1 100 106 55.1 - 140 
n-Tricosane 109 mg/Kg 1 100 109 65.2 - 142 

Sample: 278278 - 2N-VZ-5 

Laboratory: Lubbock 
Analysis: TX1005 Extended to C40 - NEW 
QC Batch: 85073 
Prep Batch: 72240 

Analytical Method: TX1005 
Date Analyzed: 2011-09-28 
Sample Preparation: 2011-09-27 

RL 

Prep Method: N/A 
Analyzed By: BP 
Prepared By: BP 

Parameter Flag Cert Result Units Dilution RL 
>C28-C35 Q » , U i <50.0 mg/Kg 1 50.0 
>C35-C40 Q « , U i <50.0 mg/Kg 1 50.0 

Spike Percent Recovery 
Surrogate Flag Cert Result Units Dilution Amount Recovery Limits 
n-Triacontane 105 mg/Kg 1 100 105 68.8 - 145 
n-Octane 94.7 mg/Kg 1 100 95 55.1 - 140 
n-Tricosane 99.4 mg/Kg 1 100 99 65.2 - 142 
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Sample: 278279 - 2N-TZ-A 

Laboratory: Lubbock 
Analysis: TX1005 Extended to C40 - NEW 
QC Batch: 85073 
Prep Batch: 72240 

Analytical Method: TX1005 
Date Analyzed: 2011-09-28 
Sample Preparation: 2011-09-27 

Prep Method: N/A 
Analyzed By: BP 
Prepared By: BP 

RL 
Parameter Flag Cert Result Units Dilution RL 
>C28-C35 Q» i 5940 mg/Kg 5 50.0 
>C35-C40 Q»,U i <250 mg/Kg 5 50.0 

Spike Percent Recovery 
Surrogate Flag Cert Result Units Dilution Amount Recovery Limits 
n-Triacontane 1900 mg/Kg 5 100 1900 68.8 - 145 
n-Octane 93.5 mg/Kg 5 100 94 55.1 - 140 
n-Tricosane Q.r 970 mg/Kg 5 100 970 65.2 - 142 

Sample: 278280 - 2N-TZ-B 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
TX1005 Extended to C40 
85073 
72240 

NEW Analytical Method: TX1005 
Date Analyzed: 2011-09-28 
Sample Preparation: 2011-09-27 

Prep Method: N/A 
Analyzed By: BP 
Prepared By: BP 

RL 
Parameter Flag Cert Result Units Dilution RL 
>C28-C35 i 5250 mg/Kg 5 50.0 
>C35-C40 q»,u i <250 mg/Kg 5 50.0 

Spike Percent Recovery 
Surrogate Flag Cert Result Units Dilution Amount Recovery Limits 
n-Triacontane Q . r 2190 mg/Kg 5 100 2190 68.8 - 145 
n-Octane 95.6 mg/Kg 5 100 96 55.1 - 140 
n-Tricosane 514 mg/Kg 5 100 514 65.2 - 142 

Sample: 278281 - 25-TZ-C 

Laboratory: Lubbock 
Analysis: TX1005 Extended to C40 - NEW Analytical Method: TX1005 Prep Method: N/A 
QC Batch: 85073 Date Analyzed: 2011-09-28 Analyzed By: BP 
Prep Batch: 72240 Sample Preparation: 2011-09-27 Prepared By: BP 
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RL 
Parameter Flag Cert Result Units Dilution RL 
>C28-C35 Qa i 6180 mg/Kg 5 50.0 
>C35-C40 Q . , U i <250 mg/Kg 5 50.0 

Spike Percent Recovery 
Surrogate Flag Cert Result Units Dilution Amount Recovery Limits 
n-Triacontane Q . r 2010 mg/Kg 5 100 2010 68.8 - 145 
n-Octane 88.0 mg/Kg 5 100 88 55.1 - 140 
n-Tricosane Qsr 853 mg/Kg 5 100 853 65.2 - 142 

Sample: 278282 - 25-TZ-D 

Laboratory: Lubbock 
Analysis: TX1005 Extended to C40 - NEW Analytical Method: TX1005 Prep Method: N/A 
QC Batch: 85073 Date Analyzed: 2011-09-28 Analyzed By: BP 
Prep Batch: 72240 Sample Preparation: 2011-09-27 Prepared By: BP 

RL 
Parameter Flag Cert Result Units Dilution RL 
>C28-C35 Q" i 3960 mg/Kg 5 50.0 
>C35-C40 Q " . U i <250 mg/Kg 5 50.0 

Spike Percent Recovery 
Surrogate Flag Cert Result Units Dilution Amount Recovery Limits 
n-Triacontane Q . r 2550 mg/Kg 5 100 2550 68.8 - 145 
n-Octane 94.0 mg/Kg 5 100 94 55.1 - 140 
n-Tricosane q.r 498 mg/Kg 5 100 498 65.2 - 142 
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Method Blanks 

Method Blank (1) QC Batch: 85073 

QC Batch: 85073 Date Analyzed: 2011-09-28 Analyzed By: BP 
Prep Batch: 72240 QC Preparation: 2011-09-27 Prepared By: EB 

MDL 
Parameter Flag Cert Result Units RL 
C6-C12 i <12.9 mg/Kg 50 
>C12-C28 i <11.2 mg/Kg 50 
>C28-C35 i <11.2 mg/Kg 50 
>C35-C40 i <11.2 mg/Kg 50 

Spike Percent Recovery 
Surrogate Flag Cert Result Units Dilution Amount Recovery Limits 
n-Triacontane 94.3 mg/Kg 1 100 94 68.8 - 145 
n-Octane 96.0 mg/Kg 1 100 96 55.1 - 140 
n-Tricosane 90.3 mg/Kg 1 100 90 65.2 - 142 
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Laboratory Control Spikes 

Laboratory Control Spike (LCS-1) 

QC Batch: 85073 Date Analyzed: 2011-09-28 Analyzed By: BP 
Prep Batch: 72240 QC Preparation: 2011-09-27 Prepared By: EB 

LCS Spike Matrix Rec. 
Param F C Result Units Dil. Amount Result Rec. Limit 
C6-C12 i 243 mg/Kg 1 250 <12.9 97 81.6 - 129 
>C12-C28 i 260 mg/Kg 1 250 <11.2 104 72.3 - 113 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

LCSD Spike Matrix Rec. RPD 
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit 
C6-C12 1 257 mg/Kg 1 250 <12.9 103 81.6 - 129 6 20 
>C12-C28 1 277 mg/Kg 1 250 <11.2 111 72.3 - 113 6 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

LCS LCSD Spike LCS LCSD Rec. 
Surrogate Result Result Units Dil. Amount Rec. Rec. Limit 
n-Triacontane 108 121 mg/Kg 1 100 108 121 68.8 - 145 
n-Octane 110 115 mg/Kg 1 100 110 115 55.1 - 140 
n-Tricosane 104 115 mg/Kg 1 100 104 115 65.2 - 142 

Matrix Spike (MS-1) Spiked Sample: 278270 

QC Batch: 85073 Date Analyzed: 2011-09-28 Analyzed By: BP 
Prep Batch: 72240 QC Preparation: 2011-09-27 Prepared By: EB 

MS Spike Matrix Rec. 
Param F C Result Units Dil. Amount Result Rec. Limit 
C6-C12 1 178 mg/Kg 1 250 <12.9 71 75 - 114 
>C12-C28 1 193 mg/Kg 1 250 <11.2 77 50.8 - 119 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

MSD Spike Matrix Rec. RPD 
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit 
C6-C12 i 197 mg/Kg 1 250 <12.9 79 75 - 114 10 20 
>C12-C28 218 mg/Kg 1 250 <11.2 87 50.8 - 119 12 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 



Report Date: September 28, 2011 
Re-Test #1 

Work Order: 11092602 
NMI-9 Landfarm 

Page Number: 13 of 15 
Farmington, NM 

MS MSD Spike MS MSD Rec. 
Surrogate Result Result Units DU. Amount Rec. Rec. Limit 
n-Triacontane 77.7 86.1 mg/Kg 1 100 78 86 68.8 - 145 
n-Octane 81.1 84.8 mg/Kg 1 100 81 85 55.1 - 140 
n-Tricosane 76.2 83.2 mg/Kg 1 100 76 83 65.2 - 142 
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Calibration Standards 

Standard (CCV-1) 

QC Batch: 85073 Date Analyzed: 2011-09-28 Analyzed By: BP 

- CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Cert Units Cone. Cone. Recovery Limits Analyzed 
C6-C12 i mg/Kg 250 274 110 75 - 125 2011-09-28 
>C12-C28 i mg/Kg 250 283 113 75 - 125 2011-09-28 

Standard (CCV-2) 

QC Batch: 85073 Date Analyzed: 2011-09-28 Analyzed By: BP 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Cert Units Cone. Cone. Recovery Limits Analyzed 
C6-C12 i mg/Kg 250 260 104 75 - 125 2011-09-28 
>C12-C28 i mg/Kg 250 274 110 75 - 125 2011-09-28 

Standard ( C C V - 3 ) 

QC Batch: 85073 Date Analyzed: 2011-09-28 Analyzed By: BP 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Cert Units Cone. Cone. Recovery Limits Analyzed 
C6-C12 mg/Kg 250 245 98 75 - 125 2011-09-28 
>C12-C28 i mg/Kg 250 263 105 75 - 125 2011-09-28 
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Appendix 

Laboratory Certifications 
Certifying Certification Laboratory 

c Authority Number Location 
- NCTRCA WFWB384444Y0909 TraceAnalysis 
- DBE VN 20657 TraceAnalysis 
- HUB 1752439743100-86536 TraceAnalysis 
- WBE 237019 TraceAnalysis 
1 NELAP T104704219-11-4 Lubbock 

Standard Flags 
F Description 
B Analyte detected in the corresponding method blank above the method detection 

limit 
H Analyzed out of hold time 
J Estimated concentration 

Jb The analyte is positively identified and the value is approximated between the SDL 
and MQL. Sample contains less then ten times the concentration found in the 
method blank. The result should be considered non-detect to the SDL. 

Je Estimated concentration exceeding calibration range. 
Qc Calibration check outside of laboratory limits. 
Qr RPD outside of laboratory limits 
Qs Spike recovery outside of laboratory limits: 

Qsr Surrogate recovery outside of laboratory limits. 
U The analyte is not detected above the SDL 

Attachments 
The scanned attachments will follow this page. 
Please note, each attachment may consist of more than one page. 
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Safety and Sampling Plan: 
Location of Facility: Key Energy Farmington Landfarm NM1-9 
Sample Event: 3nd Quarter Sampling-2011 

Requirements: OCD Rule 711 & Part 36 Requirements: 

Tailgate Safety Meeting: Discuss and point out any onsite safety hazardous: 
Note any Hazards and Safety Equipment to be used: 

1. When sampling outside landfarm area, make sure 1-800-Dig has flagged all utilities. 
2. Buddy system will be used for safety- watch out for moving trucks and tractors. 
3. Areas with holes shall have safety cones. 
4. If sampling from backhoe, tractor must be shut down and bucket on ground before sampling. 
5. Watch out for wasp, bees, ants and snakes. 
6. Walkie-talkies will be used. 
7. Staging and sampling lab will be set up on south side of landfarm. 
8. H2S monitors will be used, standard safety equipment, hard hats, boots, safety glasses etc. 
9. No smoking 

Sampling Objective and Plan: Collect site background samples in three undisturbed locations outside of 
landfarm. Remove contaminated soils from 2N-VZ-5,6, and 8, send to approved off-site disposal facility. 
Set up mobile lab to screen for TPH/CI's during excavation delineation efforts. Log field results. Collect 
laboratory conformation soil samples for 2N-VZ-5,6, and 8. Sample 2S-VZ-7. 

Collect discrete TZ Samples in four zones A,B,C & D. Sample Cell #1, by collecting one five point surface 
composite sample and one vadose zone composite sample. 

Collect 3 r d quarter Injection well water samples. Collect full suite per permit UIC-5. 

All soil samples shall be analyzed for TPH 418.1, 8015M GRO/DRO, 8021 BTEX, Gen Chemistry (Cations & 
Anions, ph, TDS, SAR, +etc), WQCC metals, and cyanide. In addition, all samples shall be analyzed for 
ORO/ERO extended range organics. 

Sampling Plot plan attached showing locations. 

Sampling Protocol: (SOP) All composite samples shall have an equal volume taken from each discrete 
sample point. No smoking or engine exhaust near sampling. Clean stainless steel bowls, spoons shall be 
used to collect soil samples and decontaminated between sample collections. All jar labels shall be pre-
completed and placed on Jars, except time. Only clean 4 oz soil jars will be used for soils, filled to capacity 
and pressed in. Cross-contamination will be reduced by wearing new sampling gloves for each sample. 
Jars will be placed on Ice immediately after collection. Samples may be collected using a backhoe, hand 
auger, shovel or other approved means. Caution should be used not to cross-contaminate surface soils with 
vadose zone soils. 

0 





cvftfitet <fesA feet/* jtfo&s. 

Field Notes: Key Farmington Landfarm NM1-9 
Date: Sept 21-2011 
Time: 3pm 
Conditions: Wind S-SW10-15 mph Temp- 60-70 F 

Collected site background samples for excavated areas called BG-S, BG-NE and BG-NW. 
Ran TPH/CI field test for comparision using Dexsil-Petro-Flag TPH analyizer and Hach Chloro-tabs. 
Collected equal volumes from top of hole, middle and bottom, composite and place in 4oz jars put on ice. 
Took photos, and ran field test. 

Field Test Results: 

BG-S TPh = 169 ppm CI = nil GPS = N36 45.409 - W108 04.269 
BG-NE TPH = 339 ppm CI = nil GPS = N36 45.537 - W108 04.258 
BG-NW TPH = 104 ppm CI = 496 ppm GPS = N36 45.510 -W108 04.386 

Field Notes: 
Date: Sept 22-2011 
Time: Start 7 am 
Conditions: Wind: Calm Temp: 50-70 F 

Located Hot spots by using past GPS readings and excavated zones 2N-VZ-5,6, and 8 with backhoe. Found oily-
dark soil in 5&6. 8 had slight visual contamination. Stocked piled for disposal. Clean soil was segregated and field 
tested for backfill. De-con bucket, dug 2S-VZ-7 (no visual contamination). 

Ran field TPH/CL test for delineation until clean soil was found. 

Field test results of stocked pile contaminated soil: Took Photos. 
TPH > 6000 ppm, ran 10:1 diluation TPH = 25,720 ppm: CI = 544 ppm 

2S-VZ-7 TPH = 317 ppm: Cl = nil 

After Excavation ran Field Test: 
2N-VZ-6 TPH = 318 ppm CI = 288 ppm- Collected confirmation Lab sample 
2N-VZ-8 TPH = 148 ppm CI = 196 ppm- Collected confirmation Lab sample 

Cell #1- 4:30 pm collected samples for field test: 
Cell#1- 5-point surface composite: TPH > 6000 ppm CI = nil: Collected confirmation Lab sample. Took Photos. 
Cell #1 - Vadose zone composite: TPH > 6000 ppm CI = 408 ppm 

Field Notes: 
Date: Sept 23-2011 
Time: Start 7 am 
Conditions: Wind: 0-10 variable Temp: 50-70 F 

Set flags using GPS readings to re-define Cell #2 Quads A,B,C & D. 

Collected four discrete (Non-Random) treatment zone samples from Quad A,D,C,B. Ran Field test. 
Quad A = TPH > 6000 ppm CI = 884 ppm.- Collected confirmation Lab sample. 
Quad D = TPH 6000 ppm, 10:1 dilution 26,580 ppm-Collected confirmation Lab sample. 
Quad C = TPH > 6000 ppm, CI = 544 ppm-Collected confirmation Lab sample. 
Quad B = TPH = 28,450 10:1 dilution, CI = 820 ppm-Collected confirmation Lab sample. 

Cell#1-VZ - Collected vadose zone composite samples, ran field test.-Collected confirmation Lab sample. 
TPH = 506 ppm, CI = 884 

Cell #2 - resample the 2N-VZ-5 & 6 area using field test. 
TPH = 201 ppm, Cl= nil; Collected confirmation Lab sample. 

Conducted on-site training with Key-Steve Wilson. Discussed permit conditions, waste disposal, and inspections. 
Discussed backfilling excavated areas by using on-site clean soils from background areas, landfarm and clean stock
pile from off-site certified borrow locations. 



Looking West- Removing soil from 
2N-VZ-8 area. 

Contaminated soils form 2N-VZ-5&6 
area. 

Clean soils- from background, 
landfarm and off-site certified soils 
for backfill. 



Appendix VIII- 2011 Background Sampling 

Sampling Results 
8015D ORO/TX1005 ERO results included. 
COC'S 
Field Reports and Selected Photos 



Analyt ical Laboratory 
EPA METHOD 8015 Modified 

Nonhalogenated Volatile Organics 
Total Petroleum Hydrocarbons 

Client: Key Energy Project #: 98065-0013 

Sample ID: BG-S Date Reported: 10-07-11 

Laboratory Number: 59728 Date Sampled: 09-21-11 

Chain of Custody No: 9952 Date Received: 09-22-11 

Sample Matrix: Soil Date Extracted: 09-27-11 

Preservative: Cool Date Analyzed: 09-27-11 

Condition: Intact Analysis Requested: 8015 TPH 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5 -C10) ND 0.2 

Diesel Range (C10 - C28) ND 0.1 

Total Petroleum Hydrocarbons ND 

ND - Parameter not detected at the stated detection limit. 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid 
Waste, SW-846, USEPA, December 1996. 

Comments: Key Farm NWI- NMI-9 Background 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



virof ech 
Analyt ical Laboratory 

EPA METHOD 8015 Modified 
Nonhalogenated Volatile Organics 

Total Petroleum Hydrocarbons 

Client: Key Energy Project #: 98065-0013 
Sample ID: BG-NW Date Reported: 10-07-11 

Laboratory Number: 59729 Date Sampled: 09-21-11 
Chain of Custody No: 9952 Date Received: 09-22-11 
Sample Matrix: Soil Date Extracted: 09-27-11 
Preservative: Cool Date Analyzed: 09-27-11 
Condition: Intact Analysis Requested: 8015 TPH 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5 -C10) ND 0.2 

Diesel Range (C10 - C28) ND 0.1 

Total Petroleum Hydrocarbons ND 

ND - Parameter not detected at the stated detection limit 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid 
Waste, SW-846, USEPA, December 1996. 

Comments: Key Energy NM- NMI-9 Background 

~7~l (_/ 
Review ^ 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



Analytical Laboratory 
EPA METHOD 8015 Modified 

Nonhalogenated Volatile Organics 
Total Petroleum Hydrocarbons 

Client: Key Energy Project #: 98065-0013 
Sample ID: BG-NE Date Reported: 10-07-11 

Laboratory Number: 59730 Date Sampled: 09-21-11 

Chain of Custody No: 9952 Date Received: 09-22-11 
Sample Matrix: Soil Date Extracted: 09-27-11 
Preservative: Cool Date Analyzed: 09-27-11 
Condition: Intact Analysis Requested: 8015 TPH 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5 -C10) ND 0.2 

Diesel Range (C10 - C28) 0.8 0.1 

Total Petroleum Hydrocarbons 0.8 

ND - Parameter not detected at the stated detection limit. 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid 
Waste, SW-846, USEPA, December 1996. 

Comments: Key Energy NM- NMI-9 Background 

Review C7 O U 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 iab@envirotech-inc.com envirotech-inc.com 



Analyt ical Laboratory 
E P A Method 8015 Modified 

Nonhalogenated Volatile Organics 

Total Petroleum Hydrocarbons 

Quality Assurance Report 

Client: 
Sample ID: 
Laboratory Number: 
Sample Matrix: 
Preservative: 
Condition: 

QA/QC 
09-27-11 QA/QC 
59668 
Methylene Chloride 
N/A 
N/A 

Project #: 
Date Reported: 

. Date Sampled: 
Date Received: 
Date Analyzed: 
Analysis Requested: 

N/A 
09-29-11 
N/A 
N/A 
09-27-11 
TPH 

Gasoline Range C5 - ClO 

Diesel Range C10 - C28 

l-Cal Date l-Cal RF C-Cal RF % Difference Accept Range 

40813 
40813 

9.996E+02 
9.996E+02 

1.000E+03 
1.000E+03 

0.04% 
0.04% 

0-15% 
0-15% 

Gasoline Range C5 - C10 
Diesel Range C10 - C28 

7.78 
2.36 

0.2 
0.1 

D ^ l j ^ ^ ^ C o ^ ^ m g V K g ) 4 Sample _ " Duphcate* 
Gasoline Range C5 - C10 ND ND 
Diesel Range C10 - C28 ND ND 

% Difference - Range * v , 
^0.00% 6-30%^ 

0.00% 0 - 30% 

iSpike:C<^|(mg/Kg) 
Gasoline Range C5 - C10 

Diesel Range C10 - C28 

Sample^ ;£Spi|^A^d^^|? 
250 

ND 250 254 102% 75 -125% 

ND - Parameter not detected at the stated detection limit. 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid 
Waste, 

SW-846, USEPA, December 1996. 

Comments: QA/QC for Samples 59668-59669, 59683, 59703-59704, 59716-59720, 59726-59730, 

59744-59747. 

5796 US Highway 64, Farmington, NM 87401 Ph(505)632-0615 Fr(800)362-1879 Fx(505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



Analyt ical Laboratory 
EPA METHOD 8021 

AROMATIC VOLATILE ORGANICS 

Client 
Sample ID: 
Laboratory Number. 
Chain of Custody: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
BG-S 
59728 
9952 
Soil 
Cool 
Intact 

Project* 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Date Extracted: 
Analysis Requested: 
Dilution: 

98065-0013 
10-07-11 
09-21-11 
09-22-11 
09-27-11 
09-27-11 
BTEX 
10 

Parameter 
Concentration 

(ug/Kg) 

Det. 
Limit 

(ug/Kg) 

Benzene ND 0.9 
Toluene ND 1.0 
Ethylbenzene ND 1.0 
p.m-Xylene ND 1.2 
o-Xylene ND 0.9 

Total BTEX ND 

ND - Parameter not detected at the stated detection limit. 

Surrogate Recoveries: Parameter Percent Recovery 

Fluorobenzene 
1,4-difluorobenzene 
Bromochlorobenzene 

92.3 % 
96.7 % 
95.9 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 
USEPA, December 1996. 

Comments: Key Farm NM- NMI-9 Background 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 iab@envirotech-inc.com envirotech-inc.com 



Analytical Laboratory 
EPA METHOD 8021 

AROMATIC VOLATILE ORGANICS 

Client: Key Energy Project #: 98065-0013 
Sample ID: BG-NW Date Reported: 10-07-11 

Laboratory Number: 59729 Date Sampled: 09-21-11 

Chain of Custody. 9952 Date Received: 09-22-11 
Sampie Matrix: Soil Date Analyzed: 09-27-11 

Preservative: Cool Date Extracted: 09-27-11 
Condition: Intact Analysis Requested: BTEX 

Dilution: 10 
Det. 

Concentration Limit 
Parameter (ug/Kg) (ug/Kg) 

Benzene ND 0.9 
Toluene 1.7 1.0 
Ethylbenzene 2.9 1.0 
p.m-Xylene 15.8 1.2 
o-Xylene 7.3 0.9 

Total BTEX 27.7 

ND - Parameter not detected at the stated detection limit. 

Surrogate Recoveries: Parameter Percent Recovery 
Fluorobenzene 94.3 % 
1,4-difluorobenzene 104 % 
Bromochlorobenzene 97.4 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 

December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 

USEPA, December 1996. 

Comments: Key Farm NM- NMI-9 Background 

5796 US Highway 64. Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



nviroteeh 
Analyt ical Laboratory 

EPA METHOD 8021 
AROMATIC VOLATILE ORGANICS 

Client Key Energy Project*: 98065-0013 

Sample ID: BG-NE Date Reported: 10-07-11 

Laboratory Number: 59730 Date Sampled: 09-21-11 

Chain of Custody: 9952 Date Received: 09-22-11 
Sample Matrix: Soil Date Analyzed: 09-27-11 

Preservative: Cool Date Extracted: 09-27-11 
Condition: Intact Analysis Requested: BTEX 

Dilution: 10 
Det. 

Concentration Limit 
Parameter (ug/Kg) (ug/Kg) 

Benzene ND 0.9 
Toluene ND 1.0 
Ethylbenzene ND 1.0 
p.m-Xylene 2.1 1.2 
o-Xylene 2.2 0.9 

Total BTEX 4.3 

ND - Parameter not detected at the stated detection limit. 

Surrogate Recoveries: Parameter Percent Recovery 
Fluorobenzene 
1,4-difluorobenzene 
Bromochlorobenzene 

86.5 % 
91.1 % 
92.8 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 

December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 

USEPA, December 1996. 

Comments: Key Farm NM- NMI-9 Background 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



Analytical Laboratory 
EPA METHOD 8021 

AROMATIC VOLATILE ORGANICS 

Client 
Sample ID: 
Laboratory Number. 
Sample Matrix: 
Preservative: 
Condition: 

'Calibration and 

! Detection Limits (ug/L)? 

Benzene 
Toluene 
Ethylbenzene 
p.m-Xylene 
o-Xylene 

N/A 
0927BBLK QA/QC 
59698 
Soil 
N/A 
N/A 

. TcaiRF 

3.4675E+006 

3.5462E+006 

3.1438E+006 

8.5492E+006 

2.9831 E+006 

Project*: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Analysis: 
Dilution: 

- C-Cal R F t ~ %D7ff ~ 

^Accept Range 0 - 1 5 % _ 

3.4744E+006 

3.5533E+006 

3.1501E+006 

8.5664E+006 

2.9891 E+006 

0.2% 
0.2% 
0.2% 
0.2% 
0.2% 

Blank 

Cone 

ND 
ND 
ND 
ND 
ND 

N/A 
09-28-11 
N/A 
N/A 
09-27-11 
BTEX 
10 

i I Detect 

_ Limit 

0.1 
0.1 
0.1 
0.1 
0.1 

[DupliMtejCoricf (u~g7kg) 

Benzene 
Toluene 
Ethylbenzene 
p.m-Xylene 
o-Xylene 

.Sample; Duplicate 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

^ D i f T ; 

0.0% 
0.0% 
0.0% 
0.0% 
0.0% 

Accept Range \ Detect. Limit : 

0 - 30% 
0 - 30% 
0 - 30% 
0 - 30% 
0 - 30% 

0.9 
1.0 
1.0 
1.2 
0.9 

i,Si^ejSbnc.(ug/Kg) \Sample-f;: i_ • Amount Spiked Spiked Sample.,u'M^^^KsTM^^Pl^P^MB 

Benzene ND 500 474 94.8% 39- 150 
Toluene ND 500 472 94.4% 46- 148 

Ethylbenzene ND 500 457 91.4% 32 •160 
p.m-Xylene ND 1000 939 93.9% 46 •148 
o-Xylene ND 500 474 94.7% 46 -148 

ND - Parameter not detected at the stated detection limit. 

Dilution: Spike and spiked sample concentration represent a dilution proportional to sample dilution. 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 
Method 8021B, Aromatic and Halogenated Volatiles by Gas Chromatography Using 
Photoionization and/or Electrolytic Conductivity Detectors, SW-846, USEPA December 1996. 

Comments A/QC for Samples 59698-59701, 59742, 59726, 59727-59730, 59637-59642 

Review U 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx(505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



CATION / ANION ANALYSIS 

Analytical Laboratory 

Client: Key Energy Project #: 98065-0013 

Sample ID: BG-S Date Reported: 10/12/11 

Laboratory Number: 59728 Date Sampled: 09/21/11 

Chain of Custody: 9952 Date Received: 09/22/11 

Sample Matrix: Soil Extract Date Analyzed: 10/10/11 

Preservative: Cool 
Condition: Intact 

Analytical 

Parameter Result Units 

pH 8.25 s.u. 

Conductivity @ 25° C 538 umhos/cm 

Total Dissolved Solids @ 180C 530 mg/L 

Total Dissolved Solids (Calc) 500 mg/L 

SAR 9.40 ratio 

Total Alkalinity as CaC03 84.0 mg/L 

Total Hardness as CaC03 55.0 mg/L 

Bicarbonate as CaCOS 84.0 mg/L 1.4 meq/L 

Carbonate as CaC03 <0.01 mg/L 0.000 meq/L 

Hydroxide as CaC03 <0.01 mg/L 0.001 meq/L 

Nitrate Nitrogen 0.080 mg/L 0.001 meq/L 

Nitrite Nitrogen 3.50 mg/L 0.076 meq/L 

Chloride 110 mg/L 3 meq/L 

Fluoride 3.40 mg/L 0.179 meq/L 

Phosphate 45.0 mg/L 1.422 meq/L 

Sulfate 100 mg/L 2.08 meq/L 

Iron 0.105 mg/L 0.004 meq/L 

Calcium 11.5 mg/L 1 meq/L 

Magnesium 6.40 mg/L 1 meq/L 

Potassium 5.53 mg/L 0.1 meq/L 

Sodium 160 mg/L 7 meq/L 

Cations 8 meq/L 

Anions 8 meq/L 

Cation/Anion Difference 0.53% 

Reference: U.S.E.P.A., 600/4-79-020, "Methods for Chemical Analysis of Water and Wastes", 1983. 

Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments Key Farm NM-NMI-9 Background 

A h a r ^ / / Review U 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



CATION / ANION ANALYSIS 

Anqlvticql Lgborglory-
Client: 
Sample ID: 
Laboratory Number: 
Chain of Custody: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 

BG-NW 

59729 

9952 

Soil Extract 

Cool 

Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 

98065-0013 
10/12/11 
09/21/11 

09/22/11 

10/10/11 

Parameter 
Analytical 

Result Units 
pH 8.08 s.u. 

Conductivity @ 25° C 1,610 umhos/cm 

Total Dissolved Solids @ 180C 1,370 mg/L 

Total Dissolved Solids (Calc) 1,550 mg/L 

SAR 14.8 ratio 

Total Alkalinity as CaC03 66.0 mg/L 

Total Hardness as CaC03 206 mg/L 

Bicarbonate as CaC03 66.0 mg/L 1.1 meq/L 

Carbonate as CaC03 <0.01 mg/L 0.000 meq/L 

Hydroxide as CaC03 <0.01 mg/L 0.001 meq/L 

Nitrate Nitrogen <0.01 mg/L 0.000 meq/L 

Nitrite Nitrogen 2.00 mg/L 0.043 meq/L 

Chloride 630 mg/L 18 meq/L 

Fluoride 3.20 mg/L 0.168 meq/L 

Phosphate 2.00 mg/L 0.063 meq/L 

Sulfate 310 mg/L 6.45 meq/L 

Iron 0.100 mg/L 0.004 meq/L 

C a l c i u m 30.5 mg/L 2 meq/L 

Magnesium 31.8 mg/L 3 meq/L 

Potassium 5.92 mg/L 0.2 meq/L 

Sodium 490 mg/L 21 meq/L 

Cations 26 meq/L 

Anions 26 meq/L 

Cation/Anion Difference 0.00% 

Reference: U.S.E.P.A., 600/4-79-020, "Methods for Chemical Analysis of 

Standard Methods For The Examination of Water And Waste 

Comments Key Farm NM-NMI-9 Background 

Water and Wastes", 1983. 

Water", 18th ed., 1992. 

Review 

5796 US Highway 64, Farmington, NM 87401 Ph(505)632-0615 Fr(800)362-1879 Fx(505)632-1865 lab@envirotech-inc.com envirotech-inc.com 



CATION / ANION ANALYSIS 

Analyt ical Laboratory 

Client: 
Sample ID: 
Laboratory Number: 
Chain of Custody: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
BG-NE 
59730 
9952 
Soil Extract 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 

98065-0013 
10/12/11 
09/21/11 
09/22/11 
10/10/11 

Parameter 
Analytical 

Result Units 
pH 8.14 s.u. 

Conductivity @ 25° C 411 umhos/cm 

Total Dissolved Solids @ 180C 360 mg/L 

Total Dissolved Solids (Calc) 410 mg/L 

SAR 6.10 ratio 

Total Alkalinity as CaC03 81.0 mg/L 

Total Hardness as CaC03 72.6 mg/L 

Bicarbonate as CaC03 81.0 mg/L 1.3 meq/L 

Carbonate as CaC03 <0.01 mg/L 0.000 meq/L 

Hydroxide as CaC03 <0.01 mg/L 0.001 meq/L 

Nitrate Nitrogen 0.080 mg/L 0.001 meq/L 

Nitrite Nitrogen 1.88 mg/L 0,041 meq/L 

Chloride 120 mg/L 3 meq/L 

Fluoride 1.80 mg/L 0.095 meq/L 

Phosphate 25.0 mg/L 0.790 meq/L 

Sulfate 57.5 mg/L 1.20 meq/L 

Iron 0.058 mg/L 0.002 meq/L 

Calcium 18.0 mg/L 1 meq/L 

Magnesium 6.75 mg/L 1 meq/L 

Potassium 6.38 mg/L 0.2 meq/L 

Sodium 120 mg/L 5 meq/L 

Cations 7 meq/L 

Anions 7 meq/L 

Cation/Anion Difference 0.00% 

Reference: U.S.E.P.A., 600/4-79-020, "Methods for Chemical Analysis of 

Standard Methods For The Examination of Water And Waste 

Comments Key Farm NM-NMI-9 Background 

Water and Wastes", 1983. 

Water", 18th ed., 1992. . 

5796 US Highway 64, farmington, NM 87401 

Review 

Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



Analytical Laboratory 

EPA METHOD 418.1 
TOTAL PETROLEUM HYDROCARBONS 

Client: Key Energy Project #: 98065-0013 
Sample ID: BG-S Date Reported: 09/26/11 
Laboratory Number: 59728 Date Sampled: 09/21/11 
Chain of Custody No: 9952 Date Received: 09/22/11 

Sample Matrix: Soil Date Extracted: 09/26/11 

Preservative: Cool Date Analyzed: 09/26/11 
Condition: Intact Analysis Needed: TPH-418.1 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/kg) 

Total Petroleum Hydrocarbons 66.9 33.5 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and Waste, USEPA Storet No. 4551, 1978. 

Comments: Key Farm Nm-NMI-9 Background. 

Review 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



v i f® teeh 
A n a l y t i c a l Labora to ry 

EPA METHOD 418.1 
TOTAL PETROLEUM HYDROCARBONS 

Client: Key Energy Project #: 98065-0013 
Sample ID: BG-NW Date Reported: 09/26/11 
Laboratory Number: 59729 Date Sampled: 09/21/11 
Chain of Custody No: 9952 Date Received: 09/22/11 
Sample Matrix: Soil Date Extracted: 09/26/11 

Preservative: Cool Date Analyzed: 09/26/11 
Condition: Intact Analysis Needed: TPH-418.1 

Det. 
Concentration Limit 

Parameter (mg/kg) (mg/kg) 

Total Petroleum Hydrocarbons 40.2 33.5 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and Waste, USEPA Storet No. 4551, 1978. 

Comments: Key Farm Nm-NMI-9 Background. 

Analys t^^ 

5796 US Highway 64, Farmington, NM 87401 

5 ^ 
Review ^ 

Ph(505)632-0615 Fr(800)362-1879 Fx(505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



Analyt ical Laboratory 

EPA METHOD 418.1 
TOTAL PETROLEUM HYDROCARBONS 

Client: Key Energy Project #: 98065-0013 
Sample ID: BG-NE Date Reported: 09/26/11 
Laboratory Number: 59730 Date Sampled: 09/21/11 
Chain of Custody No: 9952 Date Received: 09/22/11 
Sample Matrix: Soil Date Extracted: 09/26/11 
Preservative: Cool Date Analyzed: 09/26/11 
Condition: Intact Analysis Needed: TPH-418.1 

Det. 
Concentration Limit 

Parameter (mg/kg) (mg/kg) 

Total Petroleum Hydrocarbons 46.9 33.5 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and Waste, USEPA Storet No. 4551, 1978. 

Comments: Key Farm Nm-NMI-9 Background. 

S[nal Review (J 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



Analytical Laboratory 

EPA METHOD 418.1 
TOTAL PETROLEUM HYDROCARBONS 

QUALITY ASSURANCE REPORT 

Client: 
Sample ID: 
Laboratory Number: 
Sample Matrix: 
Preservative: 
Condition: 

QA/QC 
QA/QC 

09-26-TPH.QA/QC 59742 
Freon-113 
N/A 
N/A 

Project #: 
Date Reported: 
Date Sampled: 
Date Analyzed: 
Date Extracted: 
Analysis Needed: 

N/A 
09/26/11 
N/A 
09/26/11 
09/26/11 
TPH 

(Cal ibrat ion l-Cal Date * C-Cal Date l-Cal RF:. C-Ca! RF: % Difference Accept. Range; 

08/23/11 09/26/11 1,674 1,670 ' 0.3% +/-10% 

Biahk.Cpn&^m^/kg) 
TPH 

Concentration 

ND 
Detection Limit 

33.5 

Duplicate Cbhct (rng/Kg); 
TPH 

Sample Duplicate % Difference Accept Range 

214 201 6.3% +/- 30% 

Spike Cone. (mg/Kg) , Sample Spike Added Spike Result % Recovery Accept Range 

TPH 214 2,000 2,340 106% 8 0 - 1 2 0 % 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and Waste, USEPA Storet No. 4551, 1978. 

Comments: QA/QC for Samples 59742, 59716-59720 and 59728-59730. 

Review T y ^ 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



Analytical Laboratory 

Client: 
Sample ID: 
Lab ID#: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 

BG-S 

59728 
Soil 

Cool 
Intact 

Chloride 

Project #: 

Date Reported: 

Date Sampled: 

Date Received: 

Date Analyzed: 

Chain of Custody: 

98065-0013 
09/28/11 
09/21/11 
09/22/11 
09/23/11 
9952 

Parameter Concentration (mg/Kg) 

Total Chloride 80 

Reference: U.S.E.P.A., 4500B, "Methods for Chemical Analysis of Water and Wastes", 1983. 
Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments: Key Farm NM-NMI-9 Background. 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



Analytical Laboratory 
Chloride 

Client: 
Sample ID: 
Lab ID#: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
BG-NW 
59729 
Soil 

Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Chain of Custody: 

98065-0013 
09/28/11 
09/21/11 
09/22/11 
09/23/11 
9952 

Parameter Concentration (mg/Kg) 

Total Chloride 430 

Reference: U.S.E.P.A., 4500B, "Methods for Chemical Analysis of Water and Wastes", 1983. 
Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments: Key Farm NM-NMI-9 Background. 

77 
Review u TJ 

5796 US Highway 64', Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



Chloride 
Analytical Laboratory 

Client: 
Sample ID: 
Lab ID#: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 

BG-NE 

59730 

Soil 

Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Chain of Custody: 

98065-0013 
09/28/11 
09/21/11 
09/22/11 

09/23/11 
9952 

Parameter Concentration (mg/Kg) 

Total Chloride 20 

Reference: U.S.E.P.A., 4500B, "Methods for Chemical Analysis of Water and Wastes", 1983. 
Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments: Key Farm NM-NMI-9 Background. 

Review 

5796 US Highway 64, Farmington, NM 87401 Ph(505)632-0615 Fr(800)362-1879 Fx(505)632-1865 lab@envirotech-inc.com envirotech-inc.com 



TRACE METAL ANALYSIS 
Analyt ical Laboratory 

Client: Key Energy Project #: 98065-0013 
Sample ID: BG-S Date Reported: 10/17/11 
Laboratory Number: 59728 Date Sampled: 09/21/11 
Chain of Custody: 9952 Date Received: 09/22/11 
Sample Matrix: Soil Date Analyzed: 10/04/11 
Preservative: Cool Date Digested: 09/29/11 
Condition: Intact Analysis Needed: Total Metals 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Arsenic 2.15 0.01 
Aluminum 5700 0.01 
Barium 86.9 0.01 
Cadmium 0.01 0.01 
Chromium 4.09 0.01 
Cobalt 3.25 0.01 
Copper 9.84 0.01 
Iron 4880 0.01 
Lead 4.59 0.01 
Manganese 138 0.01 
Molybdenum 0.04 0.01 
Mercury 0.01 0.01 
Nickel 5.87 0.01 
Selenium 0.11 0.01 
Silver 1.17 0.01 
Zinc 22.0 0.01 

ND - Parameter not detected at the stated detection limit. 

References: Method 3050B, Acid Digestion of Sediments, Sludges and Soils. 
SW-846, USEPA, December 1996. 

Method 6010B, Analysis of Metals by Inductively Coupled Plasma Atomic Emmision 
Spectorscopy, SW-846, USEPA, December 1996. 

Comments: Key Farm NM-NMI-9 Background 

Arjalyst Review 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 
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TRACE METAL ANALYSIS 
Analytical Laboratory 

Client: Key Energy Project*: 98065-0013 

Sample ID: BG-NW Date Reported: 10/17/11 

Laboratory Number: 59729 Date Sampled: 09/21/11 

Chain of Custody: 9952 Date Received: 09/22/11 

Sample Matrix: Soil Date Analyzed: 10/04/11 

Preservative: Cool Date Digested: 09/29/11 
Condition: Intact Analysis Needed: Total Metals 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Arsenic 1.92 0.01 
Aluminum 3080 0.01 
Barium 113 0.01 
Cadmium 0.03 0.01 
Chromium 1.88 0.01 
Cobalt 1.77 0.01 
Copper 5.59 0.01 
Iron 2770 0.01 
Lead 2.60 0.01 
Manganese 72.9 0.01 
Molybdenum 0.07 0.01 
Mercury 0.11 0.01 
Nickel 2.88 0.01 
Selenium ND 0.01 
Silver 2.15 0.01 
Zinc 12.7 0.01 

ND - Parameter not detected at the stated detection limit. 

References: Method 3050B, Acid Digestion of Sediments, Sludges and Soils. 
SW-846, USEPA, December 1996. 

Method 6010B, Analysis of Metals by Inductively Coupled Plasma Atomic Emmision 
Spectorscopy, SW-846, USEPA, December 1996. 

Comments: Key Farm NM-NMI-9 Background 

eview Z 
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TRACE METAL ANALYSIS 
Analyt ical Laboratory 

Client: Key Energy Project #: 98065-0013 

Sample ID: BG-NE Date Reported: 10/17/11 

Laboratory Number: 59730 Date Sampled: 09/21/11 

Chain of Custody: 9952 Date Received: 09/22/11 

Sample Matrix: Soil Date Analyzed: 10/04/11 

Preservative: Cool Date Digested: 09/29/11 

Condition: Intact Analysis Needed: Total Metals 
Det. 

Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Arsenic 1.70 0.01 

Aluminum 4690 0.01 

Barium 124 0.01 

Cadmium 0.02 0.01 

Chromium 3.45 0.01 

Cobalt 2.65 0.01 

Copper 7.83 0.01 

Iron 3930 0.01 

Lead 4.37 0.01 

Manganese 130 0.01 

Molybdenum 0.02 0.01 

Mercury 0.03 0.01 

Nickel 4.79 0.01 

Selenium 0.06 0.01 

Silver 1.27 0.01 

Zinc 19.0 0.01 

ND - Parameter not detected at the stated detection limit. 

References: Method 3050B, Acid Digestion of Sediments, Sludges and Soils. 
SW-846, USEPA, December 1996. 

Method 6010B, Analysis of Metals by Inductively Coupled Plasma Atomic Emmision 
Spectorscopy, SW-846, USEPA, December 1996. 

Comments: Key Farm NM-NMI-9 Background 

Review U 
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Annlyticnl Inhorntory 

T R A C E METAL ANALYSIS 

Quality Control / 

Quality Assurance Report 

Client-

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Analysis Requested: 

Condition: 

QA/QC 

10-04-TM QA/QC 

59727 

Soil 

Trace Metals 

N/A 
: Detection 

Limit; 

Project*: 

Date Reported: 

Date Sampled: 

Date Received: 

. Date Analyzed: 

Date Digested: 
" Sample Duplicate 

N/A 

10/17/11 

N/A 

N/A 

10/04/11 

09/29/11 
"V ;%;S>,f" ; Acceptance" -

Arsenic ND ND 0.01 2.73 2.71 0.40% 0%- 30% 

Aluminum ND ND 0.01 2390 2350 1.96% 0%- 30% 

Barium ND ND 0.01 57.2 55.9 2.19% 0%- 30% 

Cadmium ND ND 0.01 0.36 0.35 1.26% 0%- 30% 

Chromium ND ND 0.01 2.75 2.70 1.83% 0%- 30% 

Cobalt ND ND 0.01 1.61 1.61 0.00% 0%- 30% 

Copper ND ND 0.01 8.71 8.69 0.16% 0%- 30% 

Iron ND ND 0.01 3230 3230 0.00% 0%- 30% 

Lead ND ND 0.01 3.15 3.14 0.41% 0%- 30% 

Manganese ND ND 0.01 128 126 1.87% 0%- 30% 

Molybdenum ND ND 0.01 0.25 0.25 0.00% 0%- 30% 

Mercury ND ND 0.01 6.02 5.97 0.81% 0%- 30% 

Nickel ND ND 0.01 1.96 1.95 0.31% 0%- 30% 

Selenium ND ND 0.01 0.09 0.07 17.4% 0%- 30% 

Silver ND ND 0.01 0.85 0.88 4.12% 0%- 30% 

Zinc ND ND 0.01 56.7 56.4 0.49% 0%- 30% 
fn^.SpBre,. ..• ' * VTsT;- : Spike . ? ; Sample ; "Spiked • Percent i~ Acceptance ' 
^^Conc." (ing/Kg) •; 

• < 
•V. £ Added\, • * Sample Recovery Range^Jf 

Arsenic 2.50 4.77 91.2% 80% • 120% 

Aluminum 2.50 2,390 2,190 91.4% 80% -120% 

Barium 5.00 57.2 55.5 89.3% 80% • 120% 

Cadmium 2.50 0.36 2.47 86.6% 80% -120% 

Chromium 5.00 2.75 6.43 82.9% 80% • 120% 

Cobalt 2.50 1.61 3.57 86.8% 80% -120% 

Copper 5.00 8.71 12.4 90.2% 80% -120% 

Iron 2.50 3,230 3,020 93.5% 80% -120% 

Lead 5.00 3.15 6.71 82.3% 80% -120% 

Manganese 2.50 128 118 90.6% 80% -120% 

Molybdenum 1.00 0.25 1.04 83.0% 80% -120% 

Mercury 1.00 6.02 6.53 93.1% 80% -120% 

Nickel 5.00 1.96 5.85 84.0% 80% -120% 

Selenium 1.00 0.09 0.95 87.6% 80% -120% 

Silver 1.00 0.85 1.65 89.2% 80% -120% 

Zinc 5.00 56.7 58.3 94.5% 80% -120% 

ND - Parameter not detected at the stated detection limit 

References: 

Comments: 

Method 3050B, Acid Digestion of Sediments, Sludges and Soils. 

SW-846, USEPA. December 1996. 

Method 6010B, Analysis of Metals by Inductively Coupled Plasma Atomic Emmision 

Spectorscopy, SW-846, USEPA, December 1996. 

QA/QC for Samples 59727, 59683, 59703-59704, 59728-59730, 

59838,59658 

5796 US Highway 64, farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 iab@envirotech-inc.com envirotech-inc.com 



nvirotech 
Analytical Laboratory 

Water Analysis 

Client: Key Energy Project #: 98065-0013 

Sample ID: BG-S Date Reported: 09/23/11 

Laboratory Number: 59728 Date Sampled: 09/21/11 

Sample Matrix: Soil Extract Date Received: 09/22/11 

Preservative: Cool Date Analyzed: 09/23/11 

Condition: Intact Chain of Custody: 9952 

Analytical 
Parameter Result Units 

Cyanide (total) ND mg/L 

Reference: U.S.E.P.A., Method 335.3 Cyanide, Total. 

Comments: Key Farm NM-NMI-9 Background. 

Review ( ) U u 

U 
5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



Analytical Laboratory 
Water Analysis 

Client: Key Energy Project #: 98065-0013 

Sample ID: BG-NW Date Reported: 09/23/11 

Laboratory Number: 59729 Date Sampled: 09/21/11 

Sample Matrix: Soil Extract Date Received: 09/22/11 

Preservative: Cool Date Analyzed: 09/23/11 

Condition: Intact Chain of Custody: 9952 

Analytical 
Parameter Result Units 

Cyanide (total) ND mg/L 

Reference: U.S.E.P.A., Method 335.3 Cyanide, Total. 

Comments: Key Farm NM-NMI-9 Background. 

0U 
Review 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



Analytical Laboratory 
Water Analysis 

Client: Key Energy Project #: 98065-0013 

Sample ID: BG-NE Date Reported: 09/23/11 

Laboratory Number: 59730 Date Sampled: 09/21/11 

Sample Matrix: Soil Extract Date Received: 09/22/11 

Preservative: Cool Date Analyzed: 09/23/11 

Condition: Intact Chain of Custody: 9952 

Analytical 
Parameter Result Units 

Cyanide (total) ND mg/L 

Reference: U.S.E.P.A., Method 335.3 Cyanide, Total. 

Comments: Key Farm NM-NMI-9 Background. 

5796 US Highway 64, Farmington, NM 87401 

Review ( J - ' 

Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 
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Certifications 
WBE HUB NCTRCA DBE NELAP DoD LELAP Kansas Oklahoma ISO 17025 

Analytical and Quality Control Report 

Wayne Price 
Key Energy-Rio Rancho 
312 Encanatado Ridge Ct. 
Rio Rancho, NM, 87124 

NE 

Report Date: September 28, 2011 

Work Order: 11092602 

1 
COC #: 
Project Location: 
Project Name: 
Project Number: 

KEY NM1-9-8-5-11 
Farmington, NM 
NMI-9 Landfarm 
Re-Test #1 

Enclosed are the Analytical Report and Quality Control Report for the following sample(s) submitted to TraceAnalysis, Inc. 
Date Time Date 

Sample Description Matrix Taken Taken Received 
278270 (BG-5 soil 2011-09-21 15:30 2011-09-24 
278271 I BG-NW soil 2011-09-21 17:30 2011-09-24 
278272 BG-NE soil 2011-09-21 16:35 2011-09-24 
278273 2N-VZ-6 soil 2011-09-22 12:35 2011-09-24 
278274 25-VZ-7 soil 2011-09-22 11:30 2011-09-24 
278275 Cell #1-TZ Comp. soil 2011-09-22 16:30 2011-09-24 
278276 Cell #1-VZ soil 2011-09-23 14:20 2011-09-24 
278277 2N-VZ-8 soil 2011-09-21 14:10 2011-09-24 
278278 2N-VZ-5 soil 2011-09-23 15:30 2011-09-24 
278279 2N-TZ-A soil 2011-09-23 11:00 2011-09-24 
278280 2N-TZ-B soil 2011-09-23 13:45 2011-09-24 
278281 25-TZ-C soil 2011-09-23 11:20 2011-09-24 
278282 25-TZ-D soil 2011-09-23 11:05 2011-09-24 

These results represent only the samples received in the laboratory. The Quality Control Report is generated on a batch 
basis. All information contained in this report is for the analytical batch(es) in which your sample(s) were analyzed. 



This report consists of a total of 15 pages and shall not be reproduced except in its entirety, without written approval of 
TraceAnalysis, Inc. 

Dr. Blair Leftwich, Director 
Dr. Michael Abel, Project Manager 

Page 2 of 15 
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Case Narrative 
Samples for project NMI-9 Landfarm were received by TraceAnalysis, Inc. on 2011-09-24 and assigned to work order 
11092602. Samples for work order 11092602 were received intact at a temperature of 6.0 C. 

Samples were analyzed for the following tests using their respective methods. 

Prep Prep QC Analysis 
Test Method Batch Date Batch Date 
TX1005 Extended to C40 - NEW TX1005 72240 2011-09-27 at 13:00 85073 2011-09-28 at 04:00 

Results for these samples are reported on a wet weight basis unless data package indicates otherwise. 

A matrix spike (MS) and matrix spike duplicate (MSD) sample is chosen at random from each preparation batch. The MS 
and MSD will indicate if a site specific matrix problem is occurring, however, it may not pertain to the samples for work order 
11092602 since the sample was chosen at random. Therefore, the validity of the analytical data reported has been determined 
by the laboratory control sample (LCS) and the method blank (MB). These quality control measures are performed with 
each preparation batch to ensure data integrity. 

All other exceptions associated with this report have been footnoted on the appropriate analytical page to assist in general 
data comprehension. Please contact the laboratory directly if there are any questions regarding this project. 

Page 4 of 15 



Report Date: September 28, 2011 
Re-Test #1 

Work Order: 11092602 
NMI-9 Landfarm 

Page Number: 5 of 15 
Farmington, NM 

Analytical Report 

Sample: 278270 - BG-5 

Laboratory: Lubbock 
Analysis: 
QC Batch: 
Prep Batch: 

TX1005 Extended to C40 -
85073 
72240 

NEW Analytical Method: 
Date Analyzed: 
Sample Preparation: 

TX1005 
2011-09-28 
2011-09-27 

Prep Method: N/A 
Analyzed By: BP 
Prepared By: BP 

Parameter Flag Cert 
RL 

Result Units Dilution RL 
>C28-C35 
>C35-C40 

i 

i 

<50.0 
<50.0 

mg/Kg 
mg/Kg 

1 
1 

50.0 
50.0 

Surrogate Flag Cert Result Units Dilution 
Spike 

Amount 
Percent 

Recovery 
Recovery 

Limits 
n-Triacontane 
n-Octane 
n-Tricosane 

72.3 
73.3 
69.4 

mg/Kg 1 
mg/Kg 1 
mg/Kg 1 

100 
100 
100 

72 
73 
69 

68.8 -145 
55.1 - 140 
65.2 -142 

Sample: 278271 - BG-NW 

Laboratory: Lubbock 
Analysis: TX1005 Extended to C40 - NEW Analytical Method: TX1005 Prep Method: N/A 
QC Batch: 85073 
Prep Batch: 72240 

Date Analyzed: 
Sample Preparation: 

2011-09-28 
2011-09-27 

Analyzed By: BP 
Prepared By: BP 

Parameter Flag Cert 
RL 

Result Units Dilution RL 
>C28-C35 
>C35-C40 

Qs.U 

Qo.U 

i 

i 

<50.0 
<50.0 

mg/Kg 
mg/Kg 

1 
1 

50.0 
50.0 

Surrogate Flag Cert Result Units Dilution 
Spike 

Amount 
Percent 

Recovery 
Recovery 

Limits 
n-Triacontane 
n-Octane 
n-Tricosane 

68.9 
66.7 
66.3 

mg/Kg 1 
mg/Kg 1 
mg/Kg 1 

100 
100 
100 

69 
67 
66 

68.8 - 145 
55.1 - 140 
65.2 -142 



Report Date: September 28, 2011 
Re-Test #1 

Work Order: 11092602 
NMI-9 Landfarm 

Page Number: 6 of 15 
Farmington, NM 

Sample: 278272 - BG-NE 

Laboratory: Lubbock 
Analysis: TX1005 Extended to C40 - NEW Analytical Method: TX1005 Prep Method: N/A 
QC Batch: 85073 Date Analyzed: 2011-09-28 Analyzed By: BP 
Prep Batch: 72240 Sample Preparation: 2011-09-27 Prepared By: BP 

RL 
Parameter Flag Cert Result Units Dilution RL 
>C28-C35 i <50.0 mg/Kg 1 50.0 
>C35-C40 Q » . U i <50.0 mg/Kg 1 50.0 

Spike Percent Recovery 
Surrogate Flag Cert Result Units Dilution Amount Recovery Limits 
n-Triacontane 111 mg/Kg 1 100 111 68.8 -145 
n-Octane 110 mg/Kg 1 100 110 55.1 - 140 
n-Tricosane 109 mg/Kg 1 100 109 65.2 - 142 

Sample: 278273 - 2N-VZ-6 

Laboratory: Lubbock 
Analysis: TX1005 Extended to C40 - NEW Analytical Method: TX1005 Prep Method: N/A 
QC Batch: 85073 Date Analyzed: 2011-09-28 Analyzed By: BP 
Prep Batch: 72240 Sample Preparation: 2011-09-27 Prepared By: BP 

RL 
Parameter Flag Cert Result Units Dilution RL 
>C28-C35 <3»,U i <50.0 mg/Kg 1 50.0 
>C35-C40 QD.V i <50.0 mg/Kg 1 50.0 

Spike Percent Recovery 
Surrogate Flag Cert Result Units Dilution Amount Recovery Limits 
n-Triacontane 69.3 mg/Kg 1 100 69 68.8 - 145 
n-Octane 69.6 mg/Kg 1 100 70 55.1 - 140 
n-Tricosane 64.3 mg/Kg 1 100 64 65.2 - 142 

Sample: 278274 - 25-VZ-7 

Laboratory: Lubbock 
Analysis: TX1005 Extended to C40 - NEW Analytical Method: TX1005 Prep Method: N/A 
QC Batch: 85073 Date Analyzed; 2011-09-28 Analyzed By: BP 
Prep Batch: 72240 Sample Preparation: 2011-09-27 Prepared By: BP 
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Appendix VIII- 2011 Cell #1 Sampling 

Sampling Results 
8015D ORO/TX1005 ERO results included. 
COC's 
Field Reports and Selected Photos 



Analytical Laboratory E P A METHOD 418.1 
TOTAL PETROLEUM HYDROCARBONS 

Client: Key Energy Project #: 98065-0013 
Sample ID: Cell #1-TZ-C Date Reported: 09/29/11 

Laboratory Number: 59748 Date Sampled: 09/22/11 

Chain of Custody No: 12057 Date Received: 09/23/11 
Sample Matrix: Soil Date Extracted: 09/29/11 
Preservative: Cool Date Analyzed: 09/29/11 
Condition: Intact Analysis Needed: TPH-418.1 

Det. 
Concentration Limit 

Parameter (mg/kg) (mg/kg) 

Total Petroleum Hydrocarbons 28,600 97.6 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and Waste, USEPA Storet No. 4551,1978. 

Comments: Key Farmington NMI-9 Lanfarm. 



Analytical Laboratory EPA METHOD 418.1 
TOTAL PETROLEUM HYDROCARBONS 

Client: Key Energy Project #: 98065-0013 
Sample ID: Cell #1-VZ Date Reported: 09/29/11 
Laboratory Number: 59749 Date Sampled: 09/23/11 
Chain of Custody No: 12057 Date Received: 09/23/11 
Sample Matrix: Soil Date Extracted: 09/29/11 
Preservative: Cool Date Analyzed: 09/29/11 
Condition: Intact Analysis Needed: TPH-418.1 

Det. 
Concentration Limit 

Parameter (mg/kg) (mg/kg) 

Total Petroleum Hydrocarbons 139 9.8 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and Waste, USEPA Storet No. 4551, 1978. 

Comments: Key Farmington NMI-9 Lanfarm. 



nvi i 
Analytical Laboratory EPA METHOD 418.1 

TOTAL PETROLEUM HYDROCARBONS 
QUALITY ASSURANCE REPORT 

Client: 
Sample ID: 
Laboratory Number: 
Sample Matrix: 
Preservative: 
Condition: 

QA/QC 
QA/QC 
09-29-TPH.QA/QC 59749 

Freon-113 

N/A 
N/A 

Project #: 
Date Reported: 
Date Sampled: 
Date Analyzed: 
Date Extracted: 
Analysis Needed: 

N/A 

09/29/11 
N/A 
09/29/11 
09/29/11 
TPH 

I Calibration l-Cal Date C-Cal Date l-Cal RF:* C-Cal RF % Difference Accept Range 

09/29/11 09/29/11 1,741 7,720 1.2% +/-10% 

Blank CohcV (mg/Kg) 
TPH 

Concentration' 

ND 
Detection Limit 

9.8 

Duplicate Cone. (mg/Kg) 
TPH 

Sample - Duplicate % Difference Accept: Range: 

139 139 0.0% +/-30% 

Spike: Cone. (mg/Kg)/ 
TPH 

Sample ;; -J Spike Added Spike Result' % Recovery, Accept Range 

139 2,000 1,950 91.1% 80-126% 

ND = Parameter not detected at the stated detection limit. 

References: Method 418.1, Petroleum Hydrocarbons, Total Recoverable, Chemical Analysis of Water 
and Waste, USEPA Storet No. 4551, 1978. 

Comments: QA/QC for Samples 59748-59757. 

— 
Anal) 

5796 US Highway 64, Farmington, NM 87401 

Review 

Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



EPA METHOD 8021 
AROMATIC VOLATILE ORGANICS 

Client: Key Energy Project #: 98065-0013 

Sample ID: CELL #1-TZ-C Date Reported: 10-12-11 

Laboratory Number: 59748 Date Sampled: 09-22-11 

Chain of Custody. 12057 Date Received: 09-23-11 

Sample Matrix: Soil Date Analyzed: 10-03-11 

Preservative: Cool Date Extracted: 10-03-11 

Condition: Intact Analysis Requested: 
Dilution: 

BTEX 
10 

Det. 
Concentration Limit 

Parameter (ug/Kg) (ug/Kg) 

Benzene 2.3 0.9 
Toluene 87.3 1.0 
Ethylbenzene 43.4 1.0 
p.m-Xylene 392 1.2 
o-Xylene 93.3 0.9 

Total BTEX 618 

ND - Parameter not detected at the stated detection limit. 

Surrogate Recoveries: Parameter Percent Recovery 
Fluorobenzene 89.5 % 
1,4-difluorobenzene 92.7 % 
Bromochlorobenzene 87.7 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 
USEPA, December 1996. 

Comments: Key Farmington NMI-9 Landfarm 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com enviroteclvinc.com 



Analytical Laboratory 

EPA METHOD 8021 
AROMATIC VOLATILE ORGANICS 

Client: Key Energy Project*: 98065-0013 
Sample ID: CELL #1-VZ Date Reported: 10-12-11 
Laboratory Number: 59749 Date Sampled: 09-23-11 
Chain of Custody: 12057 Date Received: 09-23-11 
Sample Matrix: Soil Date Analyzed: 10-03-11 
Preservative: Cool Date Extracted: 10-03-11 
Condition: Intact Analysis Requested: BTEX 

Dilution: 10 
Det. 

Concentration Limit 
Parameter (ug/Kg) (ug/Kg) 

Benzene ND 0.9 
Toluene 5.9 1.0 
Ethylbenzene 2.2 1.0 
p.m-Xylene 20.6 1.2 
o-Xylene 6.1 0.9 

Total BTEX 34.8 

ND - Parameter not detected at the stated detection limit. 

Surrogate Recoveries: Parameter Percent Recovery 

Fluorobenzene 
1,4-difluorobenzene 
Bromochlorobenzene 

94.6 % 
102 % 
98.2 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Method 8021B, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste, SW-846, 
USEPA, December 1996. 

Comments: Key Farmington NMI-9 Landfarm 

Review 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



Analyt ical Laboratory 
EPA METHOD 8021 

AROMATIC VOLATILE ORGANICS 

Client N/A Project*: N/A 
Sample ID: 1003BBLK QA/QC Date Reported: 10-03-11 
Laboratory Number: 59816 Date Sampled: N/A 
Sample Matrix: Soil Date Received: N/A 
Preservative: N/A Date Analyzed: 10-03-11 
Condition: N/A Analysis: BTEX 

Dilution: 10 

Cahbration and l-Cal RF C-Cal RF %Diff " Blank "~ Detect 

[ Detection Limits (ug/L) t _ ^ ^ Accept Range 0 -15% Cone Limrt^ 

Benzene 3.9127E+006 3.9206E+006 0.2% ND 0.1 
Toluene 4.0370E+006 4.0451E+006 0.2% ND 0.1 
Ethylbenzene 3.6051E+006 3.6123E+006 0.2% ND 0.1 
p.m-Xylene 1.0076E+007 i.0096E+007 0.2% ND 0.1 
o-Xylene 3.3635E+006 3.3702E+006 0.2% ND 0.1 

IJME!lS?*iS5£dFl/K9) Sample» 

Benzene ND 
Toluene ND 
Ethylbenzene ND 
p.m-Xylene ND 
o-Xylene ND 

Dupjcate " " / ' ^ ^ ^ ^ l ^ ^ ^ ^ g e J ^ D ^ ^ I ^ ' . , i 

ND 0.0% 0 - 3 0 % 0.9 
ND 0.0% 0 - 3 0 % 1.0 
ND 0.0% 0 - 3 0 % 1.0 
ND 0.0% 0 - 3 0 % 1.2 
ND 0.0% 0 - 3 0 % 0.9 

iSpjlwjContg(ug/Kg) t Sample _ A m o u | M f ^ ^ ^ S ' ^ ^ S a ^ ^ ' ^ % B ^ ^ y ^ ' ^ ^ ^ ^ t ^ i i f 3 © 

Benzene ND 500 456 91.3% 39 -150 
Toluene ND 500 453 90.6% 46 -148 
Ethylbenzene ND 500 451 90.2% 32 -160 
p.m-Xylene ND 1000 910 91.0% 46 -148 
o-Xylene ND 500 451 90.1% 46 -148 

ND - Parameter not detected at the stated detection limit. 

Dilution: Spike and spiked sample concentration represent a dilution proportional to sample dilution. 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846. USEPA, 
December 1996. 
Method 8021B, Aromatic and Halogenated Volatiles by Gas Chromatography Using 
Photoionization and/or Electrolytic Conductivity Detectors, SW-846, USEPA December 1996. 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



Analyt ical Laboratory 

T R A C E METAL ANALYSIS 

Client: Key Energy Project #: 98065-0013 

Sample ID: Cell #1-TZ-C Date Reported: 10-19-11 

Laboratory Number: 59748 Date Sampled: 09-22-11 

Chain of Custody: 12057 Date Received: 09-23-11 

Sample Matrix: Soil Date Analyzed: 10-17-11 

Preservative: Cool Date Digested: 10-06-11 

Condition: Intact Analysis Needed: Total Metals 

Det. 

Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

ND - Parameter not detected at the stated detection limit. 

References: Method 3050B, Acid Digestion of Sediments, Sludges and Soils. 
SW-846, USEPA, December 1996. 

Arsenic 2.01 

Aluminum 2460 

Barium 970 

Boron 2.82 

Cadmium 0.192 

Chromium 7.88 

Cobalt 3.34 

Copper 20.5 
Iron 6820 

Lead 21.9 

Manganese 208 

Molybdenum 0.243 

Mercury 0.755 

Nickel 16.5 
Selenium 0.257 
Silver 0.001 

Zinc 62.2 

Method 6010B, Analysis of Metals by Inductively Coupled Plasma Atomic Emmision 

Spectorscopy, SW-846, USEPA, December 1996. 

Comments: Key Farmington NMI-9 Landfarm. 

Analys AT* 
5796 US HighwayfeCFarmington, NM 87401 

Review 
Ph(505)5h-06J$/ Fr(800)362-1879 Fx(505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



Analytical Laboratory 
T R A C E METAL ANALYSIS 

Client: Key Energy Project #: 98065-0013 
Sample ID: Cell #1-VZ Date Reported: 10-19-11 
Laboratory Number: 59749 Date Sampled: 09-23-11 
Chain of Custody: 12057 Date Received: 09-23-11 
Sample Matrix: Soil Date Analyzed: 10-17-11 
Preservative: Cool Date Digested: 10-06-11 
Condition: Intact Analysis Needed: Total Metals 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Arsenic 1.42 0.001 
Aluminum 2510 0.001 
Barium 123 0.001 
Boron 3.06 0.001 
Cadmium 0.029 0.001 
Chromium 1.54 0.001 
Cobalt 1.52 0.001 
Copper 4.80 0.001 
Iron 1910 0.001 
Lead 1.89 0.001 
Manganese 45.9 0.001 
Molybdenum 0.629 0.001 
Mercury 0.167 0.001 
Nickel 4.25 0.001 
Selenium 0.005 0.001 
Silver 0.053 0.001 
Zinc 7.02 0.001 

ND - Parameter not detected at the stated detection limit. 

References: Method 3050B, Acid Digestion of Sediments, Sludges and Soils. 

SW-846, USEPA, December 1996. 

Method 6010B, Analysis of Metals by Inductively Coupled Plasma Atomic Emmision 

Spectorscopy, SW-846, USEPA, December 1996. 

Comments: Key Farmington NMI-9 Landfarm. 



Analyt ical Laboratory TRACE METAL ANALYSIS 
Quality Control / 

Quality Assurance Report 
Client QA/QC Project*: N/A 

Sample ID: 10-17-TM QA/QC Date Reported: 10/18/11 

Laboratory Number: 59749 Date Sampled: N/A 

Sample Matrix Soil Date Received: N/A 

Analysis Requested: Trace Metals Date Analyzed: 10/17/11 

Condition: N/A Date Digested: 10/06/11 
f Blank" & Duplicate;; ̂ .Instruments Method - Detection ~ Sample • Duplicate. .. : ~ Acceptance ?i 

~Blank(mg/Kg] Limit Diff _ j?ange 
Arsenic ND ND 0.01 1.42 1.41 0.21% 0% - 30% 

Aluminum ND ND 0.01 2510 2470 1.32% 0% - 30% 

Barium ND ND 0.01 123 122 0.89% 0% - 30% 

Cadmium ND ND 0.01 0.03 0.03 0.00% 0% - 30% 

Chromium ND ND 0.01 1.54 1.60 3.43% 0% - 30% 

Cobalt ND ND 0.01 1.52 1.56 2.84% 0% - 30% 

Copper ND ND 0.01 4.80 4.80 0.00% 0% - 30% 

Iron ND ND 0.01 1910 1890 1.15% 0% - 30% 

Lead ND ND 0.01 1.89 2.04 7.90% 0% - 30% 

Manganese ND ND 0.01 45.9 45.8 0.20% 0% - 30% 

Molybdenum ND ND 0.01 ND ND 0.00% 0% - 30% 

Mercury ND ND 0.01 0.17 0.17 0.00% 0% - 30% 

Nickel ND ND 0.01 4.25 4.30 1.10% 0% - 30% 

Selenium ND ND 0.01 ND ND 0.00% 0% - 30% 

Silver ND ND 0.01 ND ND 0.00% 0% - 30% 

Zinc ND ND 0.01 7.02 7.05 0.33% 0% - 30% 
';; Spike : . •.. • Spike \~ •' Sample ] Spiked. Percent 'Acceptance . 

L!L?22&. (mg/Kg) , /Wded Sample- • Recmrery ; ' VSL5?nge!fe' 
Arsenic 2.500 1.42 3.61 92.2% 80% -120% 

Aluminum 2.500 2,510 2,370 94.3% 80% - 120% 

Barium 5.000 123 121 94.4% 80% -120% 

Cadmium 2.500 0.03 2.07 82.0% 80% -120% 

Chromium 5.000 1.54 5.55 84.9% 80% -120% 

Cobalt 5.000 1.52 3.51 53.9% 80%-120% 

Copper 5.000 4.80 7.88 80.4% 80% -120% 

Iron 2.500 1,910 1,820 95.0% 80% -120% 

Lead 5.000 1.89 5.81 84.3% 80% -120% 

Manganese 2.500 45.9 46.8 96.7% 80% - 120% 

Molybdenum 1.000 ND 0.84 84.0% 80% - 120% 

Mercury 1.000 0.17 0.95 81.2% 80% - 120% 

Nickel 5.000 .4.25 7.69 83.1% 80% - 120% 

Selenium 1.000 ND 0.84 83.6% 80% -120% 
Silver 1.000 ND 0.84 84.0% 80% -120% 

Zinc 5.000 7.02 11.1 92.2% 80% -120% 

ND - Parameter not detected at the stated detection limit. 

References: 

Comments: 

Method 3050B, Acid Digestion of Sediments, Sludges and Soils. 

SW-846, USEPA, December 1996. 

Method 6010B, Analysis of Metals by Inductively Coupled Plasma Atomic Emmision 

Spectorscopy, SW-846, USEPA, December 1996. 

QA/QC for Samples 59748-59757, 59888, 59847. 

5796 US Highway^^aflTiirigton, NM 87401 
Review 

Ph (505)632-06)5 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



Analytical Laboratory CATION / ANION ANALYSIS 

Client: Key Energy Project #: 98065-0013 

Sample ID: Cell #1-TZ-C Date Reported: 10/03/11 

Laboratory Number: 59748 Date Sampled: 09/22/11 

Chain of Custody: 12057 Date Received: 09/23/11 

Sample Matrix: Soil Extract Date Analyzed: 09/30/11 

Preservative: Cool 

Condition: Intact 

Analytical 

Parameter Result Units 

pH 7.08 s.u. 

Conductivity @ 25° C 1,200 umhos/cm 

Total Dissolved Solids @ 180C 1,530 mg/L 

Total Dissolved Solids (Calc) 1,730 mg/L 

SAR 0.400 ratio 

Total Alkalinity as CaC03 210 mg/L 

Total Hardness as CaC03 1,280 mg/L 

Bicarbonate as CaC03 210 mg/L 3.4 meq/L 

Carbonate as CaC03 <0.01 mg/L 0.000 meq/L 

Hydroxide as CaC03 <0.01 mg/L 0.001 meq/L 

Nitrate Nitrogen 0.040 mg/L 0.001 meq/L 

Nitrite Nitrogen <0.01 mg/L 0.000 meq/L 

Chloride 310 mg/L 9 meq/L 

Fluoride 1.00 mg/L 0.053 meq/L 

Phosphate 0.180 mg/L 0.006 meq/L 

Sulfate 753 mg/L 15.67 meq/L 

Iron 0.035 mg/L 0.001 meq/L 

Calcium 416 mg/L 21 meq/L 

Magnesium 59.4 mg/L 5 meq/L 

Potassium 25.8 mg/L 0.7 meq/L 

Sodium 37.0 mg/L 2 meq/L 

Cations 28 meq/L 

Anions 28 meq/L 

Cation/Anion Difference 0.00% 

Reference: U.S.E.P.A., 60074-79-020, "Methods for Chemical Analysis of Water and Wastes", 1983. 

Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments Key Farmington NMI-9 Landfarm 



Analytical Laboratory CATION / ANION ANALYSIS 

Client: 
Sample ID: 
Laboratory Number: 
Chain of Custody: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 
Cell #1-VZ 

59749 

12057 
Soil Extract 
Cool 

Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 

98065-0013 
10/03/11 
09/23/11 

09/23/11 
09/30/11 

Parameter 
Analytical 

Result Units 
pH 7.02 s.u. 

Conductivity @ 25° C 2,430 umhos/cm 

Total Dissolved Solids @ 180C 1,580 mg/L 

Total Dissolved Solids (Calc) 1,660 mg/L 

SAR 7.10 ratio 

Total Alkalinity as CaC03 120 mg/L 

Total Hardness as CaC03 610 mg/L 

Bicarbonate as CaC03 120 mg/L 2.0 meq/L 

Carbonate as CaC03 <0.01 mg/L 0.000 meq/L 

Hydroxide as CaC03 <0.01 mg/L 0.001 meq/L 

Nitrate Nitrogen < 0.01 mg/L 0.000 meq/L 

Nitrite Nitrogen <0.01 mg/L 0.000 meq/L 

Chloride 950 mg/L 27 meq/L 

Fluoride 3.80 mg/L 0.200 meq/L 

Phosphate 0.030 mg/L 0.001 meq/L 

Sulfate 38.8 mg/L 0.81 meq/L 
Iron <0.01 mg/L 0.000 meq/L 

Calcium 110 mg/L 5 meq/L 

Magnesium 81.6 mg/L 7 meq/L 

Potassium 4.30 mg/L 0.1 meq/L 

Sodium 401 mg/L 17 meq/L 

Cations 30 meq/L 

Anions 30 meq/L 

Cation/Anion Difference 0.00% 

Reference: U.S.E.P.A., 600/4-79-020, "Methods for Chemical Analysis of 

Standard Methods For The Examination of Water And Waste 

Comments Key Farmington NMI-9 Landfarm 

Water and Wastes", 1983. 
Water", 18th ed., 1992. 

5796 Uip#iway 64, Farmington, NM 87401 V Ph(505)632-0615 Fr(800)362-1879 Fx(505)632-1865 
Review 

lab@envirotech-inc.com envirotech-inc.com 



Analyt ical Laboratory 

EPA METHOD 8015 Modified 
Nonhalogenated Volatile Organics 

Total Petroleum Hydrocarbons 

Client: 
Sample ID: 
Laboratory Number: 
Chain of Custody No: 
Sample Matrix: 
Preservative: 
Condition: 

Key Energy 

Cell #1-TZ-C 
59748 , 
12057 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Analysis Requested: 

98065-0013 
10-12-11 
09-22-11 
09-23-11 
09-30-11 
09-30-11 
8015 TPH 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5 - C10) 34.9 0.2 

Diesel Range (C10 - C28) 23.0 0.1 

Total Petroleum Hydrocarbons 57.9 

ND - Parameter not detected at the stated detection limit. 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid 
Waste, SW-846, USEPA, December 1996. 

Comments: Key Farm NMI-9 Landfarm 



Analytical Laboratory 

EPA METHOD 8015 Modified 
Nonhalogenated Volatile Organics 

Total Petroleum Hydrocarbons 

Client: Key Energy Project #: 98065-0013 
Sample ID: Cell #1-VZ Date Reported: 10-12-11 

Laboratory Number: 59749 Date Sampled: 09-23-11 

Chain of Custody No: 12057 Date Received: 09-23-11 
Sample Matrix: Soil Date Extracted: 09-30-11 
Preservative: Cool Date Analyzed: 09-30-11 
Condition: Intact Analysis Requested: 8015 TPH 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Gasoline Range (C5 - C10) ND 0.2 

Diesel Range (C10 - C28) ND 0.1 

Total Petroleum Hydrocarbons ND 

ND - Parameter not detected at the stated detection limit. 

Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid 
Waste, SW-846, USEPA, December 1996. 

Comments: Key Farm NMI-9 Landfarm 



Analytical Laboratory 

EPA Method 8015 Modified 
Nonhalogenated Volatile Organics 

Total Petroleum Hydrocarbons 

Quality Assurance Report 

Client: 
Sample ID: 
Laboratory Number: 
Sample Matrix: 
Preservative: 
Condition: 

Gasoline Range C5 - C10 
Diesel Range C10 - C28 

QA/QC 
09-30-11 QA/QC 
59748 
Methylene Chloride 
N/A 
N/A 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Analysis Requested: 

N/A 
09-30-11 
N/A 
N/A 
09-30-11 
TPH 

l-Cal Date - i-Cal RF _ C-Cal RF % Difference Accept' Range 
40816 "*9"996E+02 *" *""l.000E+03 0.04%T~ * 0-15% 
40816 9.980E+02 9.984E+02 0.04% 0-15% 

Blank Cone. (mg/L - mg/Kg) _ Concentration ^ Detection Limit 
~ " T _ ™ r " " 2.8 " 0.2 

2.9 0.1 
Gasoline Range C5 - C10 
Diesel Range C10 - C28 

] C ^ p l i M ^ ^ O ^ | ( m g / k g j ̂  J Sample ~ .Duplicate . %'Difference . Range ; 
" — ' 3X5" 35.5 3.0% 0-30% 

21.6 19.8 8.4% 0-30% 
Gasoline Range C5 - C10 
Diesel Range C10 - C28 

jspjfeff^ 
Gasoline Range C5^C1(f" ~34.5 ' ~ ~ 250 279 " 1 ) 8 . 0 % 75 -125% Gasoline Range C5 - C10 
Diesel Range C10 - C28 

34.5 
21.6 

250 
250 

279 
279 103% 75 -125% 

ND - Parameter not detected at the stated detection limit. 

References: Method 8015B, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid 
Waste, 

SW-846, USEPA, December 1996. 

Comments: QA/QC for Samples 59748-59749, 59796-59799, 59800-59805. 

Ânajys 
5796 US Highway 64, Farmington, NM 87401 

Review 

Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



Client: Key Energy Project #: 98065-0013 

Sample ID: Cell #1-TZ-C Date Reported: 09/26/11 

Laboratory Number: 59748 Date Sampled: 09/22/11 

Sample Matrix: Soil Extract Date Received: 09/23/11 

Preservative: Cool Date Analyzed: 09/26/11 

Condition: Intact Chain of Custody: 12057 

Analytical 
Parameter Result Units 

Cyanide (total) ND mg/L 

Reference: U.S.E.P.A., Method 335.3 Cyanide, Total. 

Comments: Key Farmington NMI-9 Landfarm. 

579I 



Water Analysis 

Client: Key Energy Project #: 98065-0013 

Sample ID: Cell #1-VZ Date Reported: 09/26/11 
Laboratory Number: 59749 Date Sampled: 09/23/11 
Sample Matrix: Soil Extract Date Received: 09/23/11 

Preservative: Cool Date Analyzed: 09/26/11 
Condition: Intact Chain of Custody: 12057 

Analytical 
Parameter Result Units 

Cyanide (total) ND mg/L 

Reference: U.S.E.P.A., Method 335.3 Cyanide, Total. 

Comments: Key Farmington NfWll-9 Landfarm. 
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Report Date: September 28, 2011 Work Order: 11092602 Page Number. 1 of 2 

Summary Report 

Wayne Price 
Key Energy-Rio Rancho 
312 Encanatado Ridge Ct. 
Rio Rancho, NM 87124 

NE 

Report Date: September 28, 2011 

Work Order: 11092602 

COC#: 
Project Location: 
Project Name: 
Project Number: 

KEY NM1-9-8-5-11 
Farmington, NM 
NMI-9 Landfarm 
Re-Test #1 

Date Time Date 

Sample Description Matrix Taken Taken Received 

278270 BG-5 soil 2011-09-21 15:30 2011-09-24 
278271 BG-NW soil 2011-09-21 17:30 2011-09-24 

278272 BG-NE soil 2011-09-21 16:35 2011-09-24 

278273 2N-VZ-6 soil 2011-09-22 12:35 2011-09-24 

278274 25-VZ-7 soil 2011-09-22 11:30 2011-09-24 

278275 Cell #1-TZ Comp. soil 2011-09-22 16:30 2011-09-24 

278276 Cell #1-VZ soil 2011-09-23 14:20 2011-09-24 
278277 2N-VZ-8 soil 2011-09-21 14:10 2011-09-24 
278278 2N-VZ-5 soil 2011-09-23 15:30 2011-09-24 
278279 2N-TZ-A soil 2011-09-23 11:00 2011-09-24 
278280 2N-TZ-B soil 2011-09-23 13:45 2011-09-24 

278281 25-TZ-C soil 2011-09-23 11:20 2011-09-24 
278282 25-TZ-D soil 2011-09-23 11:05 2011-09-24 

Sample - Field Code 

TX1005 Extended to C40 - NEW 
>C28-C35 >C35-C40 

<mg/K») (•»«/*«) 

2T8270 - BG-5 
278271 - BG-NW 
278272 - BG-NE 
278273 - 2N-VZ-6 
2782T4 - 26-VZ-7 
278275 - CeU #1-TZ Comp. 
2782T6 - CeU #1-VZ 
278277 - 2N-VZ-8 
2782T8 - 2N-VZ-5 
278279 - 2N-TZ-A 
278280 - 2N-TZ-B 

<50.0 <6C0 
<50.0 <50.0 
<50.0 <500 
<50.0 <80.0 
<50.0 <50-0 
7400 . ,<200 
<50.6 , . <50 0 / 
<50.0 <500 
<50.0 <50.0 
5040 <250 
5260 < 2 5 0 

rTVo/»o Anolvois: :Trir. 6701 Aberdeen Ave., Suite 9 • Lubbock, TX 79424-1515 • (806) 794-1296 



^ » S u i t e 9 . Lubbock, TX 79424-1515 . (806) 794-1296 
TtaceAualvsis.Iac. • 6701 Aberdeen Ave., Suate 9 
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Telephone: 432.620.0300 
Facsimile: 432.571.7173 
www.keyenetgy.com 

RECEIVED OCD 

September 9,2010 2010 SEP 13 P |: |.2 -

Mr. Daniel Sanchez 
UIC Director 
State of New Mexico 
1220 S. St. Francis Drive 

Santa Fe, New Mexico 87505 

VIA EMAIL AND US MAIL. 

Subject: Key Farmington-NM-01 -0009 Pond and Landfarm 

Dear Mr. Sanchez: 

Key Energy Services, Inc. (Key) appreciates meeting with you and Oil Conservation Division (OCD) 
staff on August 24,2010 in Santa Fe to discuss the operation and future activities at this facility. 

Key does not believe the current status of the landfarm cells or formerly used pit pose any significant 
threat to human health or the environment. While Key fully intends to perform future work in 
accordance with the facility permits and OCD regulations, at this time Key would prefer to delay the 
onset of such activities until the economic and business conditions in the area improve. As we 
discussed in our meeting, under current market conditions this operation is not profitabie. At this 
time, closure of this operation and plugging the well or permitting this well as a Class 2 injection well 
are considerations under review. While Key recognizes the need for a Class 1 injection well in the 
area, the volume of Class 1 materials is very low and additional expenditures at this facility exacerbate 
the financial position of this operation. Key previously provided OCD with graphs depicting the 
volumes and revenue stream from the facility operation from 1998 through 2009. A copy of these 
charts is attached. 

Key would like to continue to work cooperatively with OCD to address the permit and regulatory 
requirements as well as OCD concerns. To that effect, we propose the following plan. 

Landfarm Recommendation: 

• Perform the 3 rd quarter sampling event as scheduled. 

• Perform a comprehensive sampling event in the 4 t h quarter. Key will continue 
to aggressively till and remediate the soils in the landfarm during this time. 

• Key will not add any more soils for treatment at this time. 

.Key Energy Services 
6 Desta Drive 
Suite 4400 
Midland, Texas 79705 

P;\ENVIRONMENTADNEW MEXlCO\NEW MEXICO SWDS & BRINE STATIONSWEW FILE NM-13012 - SUNCO SWD - NM-
4014\CORRESPONDENCFALETTER TO D SANCHEZ 2010-09-09.DOCX 



Mr. Daniel Sanchez 
UIC Director 
September 9, 2010 
Page 2 

The 4 quarter sampling would consist of the following: 

Treatment Zone Sampling; (CeU #2 only at this time) 

Cell #2 will be quartered into quads A, B, C & D with one composite sample 
collected from each quad consisting of (4 discrete samples for each composite) and 
analyzed for TPH (Methods 418.1 & 8015 (GRO and DRO)), Chlorides, BTEX 
and WQCC metals. 

Vadose Zone Sampling: (Cell #2 only at this time) 

Cell #2 will be quartered into quads A, B, C & D, with each quad further sub
divided into 4 separate quads Al-4, Bl-4, Cl-4 and Dl-4. A random sample will 
be collected from each major quad at approximately 4-5 feet below the original 
ground surface. Each sample will be analyzed for TPH (Methods 418.1 & 8015 
(GRO and DRO)), Chlorides, BTEX and WQCC metals. 

• After the 4th quarter sampling Key will meet with OCD to determine a path 
forward. 

Pond Recommendation: 

Due to the severe economic conditions in Fannington and the slowdown in business, Key 
would like to propose the following: 

• Delay for one year, any closure activity of the pond, sumps, and previous 
treatment system, including the skimmer pond and concrete treatment 
containments. All systems will be maintained and fluids will be removed within 
one week of acceptance. 

• Maintain the current pond rainwater removal system and remove rain or snow 
melt within one week of acceptance where practical. Any water that cannot be 
practically removed will be removed by using the automatic leak detection 
system pump. Key will notify OCD district office if rain or snowfall exceeds the 
one week. 

• Semi-annual samples will be collected of the leak detection sump and will be 
analyzed for Chlorides and BTEX. Results will be reported to OCD. 

• Key will work with OCD over the next year so that by October 1, 2011 a 
closure plan will be prepared and ready to implement. 



Mr. Daniel Sanchez 
UIC Director 
September 9, 2010 
Page 3 

Key appreciates OCD time and efforts to meet with us. Please contact me at 432-571-7536 if you 
have questions or concerns regarding this information or Key's requests. 

Mr. Brad Jones 
State of New Mexico 
1220 S. St. Francis Drive 
Santa Fe, New Mexico 87505 

Mr. Glenn VonGonten 
State of New Mexico 
1220 S. St. Francis Drive 
Santa Fe, New Mexico 87505 

Mr. Wayne Price 
Price LLC 
312 Encantado Ridge CT NE 
Rio Rancho, New Mexico 87124 

Mr. Loren Molleur 

Sincerely, 

Daniel K. Gibson, P.G. 
Corporate Environmental Director 

cc: 

Attachments 
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Chavez, Carl J , EMNRD 

From: 
Sent: 
To: 
Subject: 

Perrin, Charlie, EMNRD 
Tuesday, April 06, 2010 10:39 AM 
Sanchez, Daniel J., EMNRD; Chavez, Carl J, EMNRD; Ezeanyim, Richard, EMNRD 
FW: Key inspection Summary 

Carl 

•Greetings; 

After receiving your Key Energy information I had Kelly and Brandon conduct a full inspection ofthe local facility " 
The following information is what was discovered. 

Charlie • 

From: Powell, Brandon, EMNRD ' ( 

Sent: Tuesday, April 06, 2010 10:28 AM ' 
To: Perrin, Charlie, EMNRD 
Cc: Roberts, Kelly G, EMNRD 
Subject: Key inspection Summary 

Charlie- • 

On April 5, 2010, Brandon Powell and Kelly Roberts conducted an inspection ofthe Key Energy Services LLC,.Sunco 
Disposal #1, API Number 30-045-28653. 

They' identified the following violations: 

• The pressure limiting device on the pump currently in use was set above 3000 psi 
. o . At the.direction of Inspector Roberts Mr. Steve Wilson re-set the limiting device on the large pump to 

2400 psi which is the facility's permitted maximum pressure, 
o When asked why the limiting device was not properly set Mr. Wilson stated "someone keeps turning it 

up". It was explained to Mr. Wilson turning up the limiting device is a violation, 
o The pressure chart at the wellhead did not indicate any pressures over 2200 psi. 

• The two concrete mixing impoundments were full of a oil & produced water mixture. 
o When asked about the fluid Mr. Wilson stated that the fluid had been in the impoundments for about 2 

weeks . ' ••• 
o Inspector Powell explained to Mr. Wilson the impoundment is for temporary use in mixing and not a 

long term fluids management containment, 
o' Inspector Powell requested that the fluid be removed from the impoundments. Mr. Wilson stated that 

the fluids would be removed on April 6, 2010. Inspector Powell requested to be notified when the fluids 
were removed.' 

• The leak detection port on both ofthe concrete mixing impoundments did not have a cap on them and had soil 
in them. 

o When asked Mr. Wilson stated he had last inspected the leak detection a month or 2 ago. 
. b Mr. Wilson knocked the soil that had bridged in the top of inspection port into the secondary 

containment on east mixing impoundment. Fluids were discovered-in the secondary containment after 
further investigation, 

o The inspection port in the west impoundment was full of soil. 
o Mr. Powell also explained to Mr. Wilson the leak detection systems in place on the impoundments are 

to be maintained in proper working order. He requested that Mr. Wilson clean out the leak detection 



tubes and repair them if necessary in order to adequately detect a leak. Inspector Powell'required Mr. 

Wilson to contact him when theywere going to perform the cleanout/repairs to the leak detection. 

• There was a fiberglass above ground tank next to the wellhead with a small leak. 

o Mr. Wilson was told the tanks integrity was compromised and he needed to correct the issue. 

• There was no containment around the produced water holding tanks. . .. 

o Due to uncertainty'at the time if the permits required secondary containment this issue was not 

addressed with Key at the time. However it has since been discovered permit UICI-5 and permit NM1 :9 

both require berms for any tanks not containing fresh water. 

Key has violated the following permits; . 

UICI-5 

o They did not have the pressure limiting device set at the proper injection limit, 

o The produced water holding tanks, were not adequately bermed. 

They had fluids in the mixing impoundment for more than 24hrs. ! 

The leak detection for the mixing impoundment is required to be inspected weekly, which was not being 

done. • ' 

The produced water holding tanks were not adequately bermed. 

• NMl-9 

o 

o 

o 

Thank You 
Brandon Powell 
Environmental Specialist 
New Mexico Oil Conservation 
1000 Rio Brazos Rd, Aztec NM 87410 
Office: (505) 334-6178 ext. 15 
•E-mail: Brandon.PowcllCSstatcnm.us 
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