
krollA
Text Box
RECEIVED 12/20/2010



krollA
Text Box
2522902

krollA
Text Box
#5465





 
 

LT Environmental, Inc. 

4600 West 60th Avenue 
Arvada, Colorado  80003 

T 303.433.9788 / F 303.433.1432 

COMPLIANCE / ENGINEERING / REMEDIATION 

 

 

December 10, 2010 

Mr. Mike Cox  
Environmental Coordinator 
Noble Energy, Inc. 
804 Grand Avenue 
Platteville, Colorado  80651 
 
RE: Environmental Assessment Results 

Lorenz F22-1 Tank Battery 
Weld County, Colorado 

Dear Mr. Cox, 

Noble Energy, Inc. (Noble) retained LT Environmental, Inc. (LTE) to conduct an Environmental 
Site Assessment (ESA) at the Lorenz F22-1 Tank Battery (Site). 
 
The legal site location is NENE, Section 22, Township 5 North, Range 65 West.  The Site is 
located on the west side of Weld County Road (WCR) 45, approximately 0.1 miles south of the 
intersection of U.S. Highway 34 and WCR 45 in Weld County, Colorado (Figure 1).  The 
purpose of the ESA was to define the horizontal and vertical extent of hydrocarbon impacted soil 
and groundwater.   

 
Soil Potholing 

To identify the extent of impact in the subsurface, LTE and BG Services completed a total of 9 
potholes (SS01 through SS09) on November 29, 2010.  The potholes were excavated using a 
back-hoe.  Temporary monitoring wells were installed in 8 of the potholes to allow for 
groundwater collection.  Pothole depths ranged from 4 to 6 feet below ground surface (bgs).  
Depth to groundwater observed in the potholes was 2.5 feet bgs.  Estimated groundwater flow 
direction is to the southeast.   

Soil identified at the Site was predominantly observed as black to gray organic sandy clay from 0 
to 2.5 feet bgs and clayey, medium-grained aquifer sand and gravel from 2.5 feet to the total 
depth of each pothole.  Field-identified soil impacts were observed in potholes SS06 and SS08.  
Field-identified soil impacts ranged in depth from 1.5 to 6 feet bgs. 

Temporary Groundwater Monitoring Well Installation 

Eight of the potholes were completed with a temporary groundwater monitoring well.  The wells 
were constructed of 1-inch diameter polyvinyl chloride (PVC) casing and 0.010-inch factory 
slotted PVC well screen, extending from the surface stickups to depths ranging from 4.5 to 6 feet 
bgs.  Monitoring well completion diagrams are included as Attachment 1. 



Soil Sampling 

Soil samples were collected to identify the vertical extent of soil impact.  Soil samples were 
submitted for analysis based on the sample interval that exhibited visible soil staining or where 
the highest photo-ionization detector (PID) reading was observed.  If field screening methods 
indicated minimal petroleum hydrocarbon impacts were present, then a soil sample was collected 
directly above the static water level.   

Soil samples were submitted to Origins Laboratory, Inc. of Denver, Colorado (Origins) for 
analysis of total petroleum hydrocarbons (TPH) as total volatile hydrocarbons-gasoline range 
organics (GRO) and total extractable hydrocarbons-diesel range organics (DRO) by United 
States Environmental Protection Agency (EPA) Method 8015M and benzene, toluene, 
ethylbenzene, and total xylenes (BTEX) by EPA Method 8260B. 

Soil Analytical Results 

The Colorado Oil and Gas Conservation Commission (COGCC) standard for TPH in soil is 500 
milligrams per kilogram (mg/kg).  The COGCC standards for BTEX in soil are 0.17 mg/kg, 85 
mg/kg, 100 mg/kg, and 175 mg/kg, respectively.   

Soil analytical results indicate that sample SS06 exceeded the COGCC standard for benzene with 
an observed concentration of 0.170 mg/kg.  All other samples were in compliance with the 
COGCC standards.  The soil analytical results are summarized in Table 1 and presented on 
Figure 3.  Laboratory analytical reports are included as Attachment 2. 

Groundwater Sampling 

The anticipated flow direction of groundwater at the Site is to the southeast.  The depth to static 
groundwater level at the Site is 2.5 feet bgs.  Groundwater samples were collected on December 
1, 2010.  Prior to sampling, depth to groundwater was measured and well-specific purge volumes 
were calculated.  Groundwater samples were then collected and submitted to Origins for analysis 
of BTEX by EPA Method 8260B. 

Groundwater Analytical Results 

The Colorado Department of Public Health and Environment-Water Quality Control 
Commission (CDPHE-WQCC) has established the Basic Standards for Groundwater in Colorado 
(WQCC Reg. 41) for benzene at 5 micrograms per liter (µg/L), toluene at 560 µg/L, 
ethylbenzene at 700 µg/L, and total xylenes at 1,400 µg/L. 

Groundwater analytical results indicate that three samples exceeded the WQCC Reg. 41 standard 
for benzene and two samples exceeded the standard for total xylenes.  Groundwater samples 
SS02, SS06, and SS08 exhibited benzene concentrations of 38.5 µg/L, 1,150 µg/L, and 1,770 
µg/L, respectively. Groundwater samples SS06 and SS08 exhibited total xylene concentrations 
of 24,700 µg/L and 8,860 µg/L, respectively.  All other samples are in compliance with the 
WQCC Reg. 41 standards. 



Groundwater analytical results are summarized in Table 2.  Benzene concentrations are 
illustrated on Figure 4.  Laboratory analytical reports are included as Attachment 2. 

Summary and Conclusions 

A total of 9 potholes (SS01 through SS09) and 8 temporary monitoring wells were completed at 
the Site.  Soil analytical results indicate one soil sample, SS06, is not in compliance with the 
COGCC standard for benzene.  Groundwater analytical results indicate that benzene was not in 
compliance with the WQCC Reg. 41 standards in groundwater samples SS02, SS06, and SS08, 
and total xylenes were not in compliance with the WQCC Reg. 41 standards in groundwater 
samples SS06 and SS08.   

The horizontal and vertical extent of hydrocarbon impacted soil and groundwater presented in 
Figures 3 and 4 were estimated using the current analytical data and estimated groundwater flow 
direction.   

Remediation activities will be presented in future reports. 

Please call us at 303-433-9788 if you have any questions or comments regarding this report. 

Sincerely, 

LT ENVIRONMENTAL, INC. 

                

Daniel Burns   Matthew Harrison    
Staff Geologist      Project Manager    

Figure 1 - Site Location Map 
Figure 2 - Site Map  
Figure 3 - Soil Analytical Map 
Figure 4 - Groundwater Analytical Map 
 
Table 1 - Soil Analytical Data 
Table 2 - Groundwater Analytical Data 

 
Attachment 1 – Borehole Lithologic Logs 
Attachment 2 - Laboratory Analytical Reports 
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TABLES 

  



TABLE 1

SOIL ANALYTICAL DATA 
LORENZ F22-1

WELD COUNTY, COLORADO
NOBLE ENERGY, INC.

SS01 11/29/2010 <0.00400 <0.00400 <0.00400 <0.00400 <50.0 <50.0 <100.0
SS02 11/29/2010 <0.00400 <0.00400 <0.00400 <0.00400 <50.0 <50.0 <100.0
SS03 11/29/2010 <0.00400 <0.00400 <0.00400 <0.00400 <50.0 <50.0 <100.0
SS04 11/29/2010 <0.00400 <0.00400 <0.00400 <0.00400 <50.0 <50.0 <100.0
SS05 11/29/2010 <0.00400 <0.00400 <0.00400 <0.00400 <50.0 <50.0 <100.0
SS06 11/29/2010 0.170 <0.0200 0.321 5.14 <50.0 82.4 82.4
SS07 11/29/2010 <0.00400 <0.00400 <0.00400 <0.00400 <50.0 <50.0 <100.0
SS08 11/29/2010 0.0234 <0.0200 0.234 2.89 103 237 340
SS09 11/29/2010 <0.00400 <0.00400 <0.00400 <0.00400 <50.0 <50.0 <100.0

0.17 85 100 175 -- -- 500

NOTES:

    mg/kg - milligrams per kilogram

    GRO - gasoline range organics analyzed by EPA Modified Method 8015

    DRO - diesel range organics analyzed by EPA Modified Method 8015

    TPH- total petroleum hydrocarbons 

    < - indicates result is less than the stated laboratory reporting limit
    BOLD - indicates result exceeds the applicable standard

    COGCC - Colorado Oil and Gas Conservation Commission

    Benzene, toluene, ethylbenzene, total xylenes analyzed by EPA Method 8260B

COGCC Table 910-1

GRO 
(mg/kg)

DRO 
(mg/kg)

TPH 
(mg/kg)

Soil Sample 
ID Date Benzene 

(mg/kg)
Toluene 
(mg/kg)

Ethylbenzene 
(mg/kg)

Total 
Xylenes 
(mg/kg)



Depth to Water Benzene Toluene Ethylbenzene Total Xylenes
Well ID Date (feet btoc) (ug/L) (ug/L) (ug/L) (ug/L)

SS01 12/1/2010 2.72 <1.00 <1.00 <1.00 <1.00
SS02 12/1/2010 3.66 38.5 <1.00 <1.00 749
SS03 12/1/2010 3.14 <1.00 <1.00 <1.00 8.21
SS04 12/1/2010 4.71 <1.00 <1.00 <1.00 <1.00
SS05 12/1/2010 2.57 <1.00 <1.00 <1.00 <1.00
SS06 12/1/2010 3.71 1,150 <10.0 <10.0 24,700
SS07 12/1/2010 4.69 <1.00 <1.00 <1.00 2.62
SS08 12/1/2010 5.27 1,770 <1.00 <1.00 8,860

5 560 700 1,400

NOTES:
    btoc - below top of casing
    ug/L - micrograms per liter
    < - indicates result is less than the stated laboratory reporting limit
    BOLD - indicates result is above the applicable standard
    Benzene, toluene, ethylbenzene, total xylenes analyzed by EPA Method 8260B
    CDPHE WQCC Reg 41 - Colorado Department of Public Health and Environmental - Water Quality

TABLE 2

GROUNDWATER ANALYTICAL DATA 
LORENZ F22-1

WELD COUNTY, COLORADO
NOBLE ENERGY, INC.

                                              Control Commission Regulation 41 covering Basic Standards for Groundwater

CDPHE WQCC Reg 41



 

 

 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT 1 

BOREHOLE LITHOLOGIC LOGS 

 

 

 

 

 

 

 

 

 

 

 

 



















 

 

ATTACHMENT 2 

LABORATORY ANALYTICAL REPORTS  



Matthew Harrison

Attached are your analytical results for Noble - Lorenz F22-1 received by Origins Laboratory, 
Inc. November 29, 2010   5:00 pm.   This project is associated with Origins project number 
X011190-01 .  

The analytical results in the following report were analyzed under the guidelines of EPA 
Methods specified in SW-846. The analytical results apply specifically to the samples and 
analyses specified per the attached Chain of  Custody.  

Thank you for selecting Origins for your analyical needs.  Please contact us with any 
questions concerning this report, or if we can help with anything at all,  

Origins Laboratory, Inc.
303.433.1322
o-squad@oelabinc.com

NEP1047.01Noble - Lorenz F22-1

4600 West 60th Avenue

COArvada 80003

December 02, 2010

Project Name- Project Number-

Page 1 of 15

LT Environmental, Inc.



Matthew Harrison

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Noble - Lorenz F22-1

Project Number:  NEP1047.01

Arvada CO 80003

Sample ID Laboratory ID Matrix

CROSS REFERENCE REPORT

Date ReceivedSampled 

SS01 X011190-01 11/29/2010 17:00Soil 11/29/2010  11:15:00AM

SS02 X011190-02 11/29/2010 17:00Soil 11/29/2010  11:20:00AM

SS03 X011190-03 11/29/2010 17:00Soil 11/29/2010  11:25:00AM

SS04 X011190-04 11/29/2010 17:00Soil 11/29/2010  11:30:00AM

SS05 X011190-05 11/29/2010 17:00Soil 11/29/2010  11:35:00AM

SS06 X011190-06 11/29/2010 17:00Soil 11/29/2010  11:40:00AM

SS07 X011190-07 11/29/2010 17:00Soil 11/29/2010  11:45:00AM

SS08 X011190-08 11/29/2010 17:00Soil 11/29/2010  11:50:00AM

SS09 X011190-09 11/29/2010 17:00Soil 11/29/2010  11:55:00AM

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Matthew Harrison

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Noble - Lorenz F22-1

Project Number:  NEP1047.01

Arvada CO 80003

COC Goes Here

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Matthew Harrison

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Noble - Lorenz F22-1

Project Number:  NEP1047.01

Arvada CO 80003

ResultAnalyte Limit Batch
Reporting

Prepared Analyzed Notes DilutionUnits

X011190-01 (Soil)

Origins Laboratory, Inc.

SS01
11/29/2010  11:15:00AM

BTEX by EPA 8260B

ND 11/30/2010 12/01/2010mg/kg 0K3000510.00400Benzene

ND " "" ""0.00400Toluene

ND " "" ""0.00400Ethylbenzene

ND " "" ""0.00400Xylenes, total

" "77.6-134117 %Surrogate: 1,2-Dichloroethane-d4 "

" "81.4-121102 %Surrogate: Toluene-d8 "

" "74.7-12394.6 %Surrogate: 4-Bromofluorobenzene "

GRO (TVPH)/DRO (TEPH)by EPA 8015M

ND 11/30/2010 12/01/2010mg/kg 0K30004150.0Gasoline (C6-C10)

ND " "" ""50.0Diesel (C10-C28)

" "65-14090.4 %Surrogate: o-Terphenyl "

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Matthew Harrison

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Noble - Lorenz F22-1

Project Number:  NEP1047.01

Arvada CO 80003

ResultAnalyte Limit Batch
Reporting

Prepared Analyzed Notes DilutionUnits

X011190-02 (Soil)

Origins Laboratory, Inc.

SS02
11/29/2010  11:20:00AM

BTEX by EPA 8260B

ND 11/30/2010 12/01/2010mg/kg 0K3000510.00400Benzene

ND " "" ""0.00400Toluene

ND " "" ""0.00400Ethylbenzene

ND " "" ""0.00400Xylenes, total

" "77.6-134115 %Surrogate: 1,2-Dichloroethane-d4 "

" "81.4-12199.2 %Surrogate: Toluene-d8 "

" "74.7-12399.9 %Surrogate: 4-Bromofluorobenzene "

GRO (TVPH)/DRO (TEPH)by EPA 8015M

ND 11/30/2010 12/01/2010mg/kg 0K30004150.0Gasoline (C6-C10)

ND " "" ""50.0Diesel (C10-C28)

" "65-14092.1 %Surrogate: o-Terphenyl "

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Matthew Harrison

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Noble - Lorenz F22-1

Project Number:  NEP1047.01

Arvada CO 80003

ResultAnalyte Limit Batch
Reporting

Prepared Analyzed Notes DilutionUnits

X011190-03 (Soil)

Origins Laboratory, Inc.

SS03
11/29/2010  11:25:00AM

BTEX by EPA 8260B

ND 11/30/2010 12/01/2010mg/kg 0K3000510.00400Benzene

ND " "" ""0.00400Toluene

ND " "" ""0.00400Ethylbenzene

ND " "" ""0.00400Xylenes, total

" "77.6-134110 %Surrogate: 1,2-Dichloroethane-d4 "

" "81.4-12199.4 %Surrogate: Toluene-d8 "

" "74.7-12395.4 %Surrogate: 4-Bromofluorobenzene "

GRO (TVPH)/DRO (TEPH)by EPA 8015M

ND 11/30/2010 12/01/2010mg/kg 0K30004150.0Gasoline (C6-C10)

ND " "" ""50.0Diesel (C10-C28)

" "65-14097.1 %Surrogate: o-Terphenyl "

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Matthew Harrison

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Noble - Lorenz F22-1

Project Number:  NEP1047.01

Arvada CO 80003

ResultAnalyte Limit Batch
Reporting

Prepared Analyzed Notes DilutionUnits

X011190-04 (Soil)

Origins Laboratory, Inc.

SS04
11/29/2010  11:30:00AM

BTEX by EPA 8260B

ND 11/30/2010 12/01/2010mg/kg 0K3000510.00400Benzene

ND " "" ""0.00400Toluene

ND " "" ""0.00400Ethylbenzene

ND " "" ""0.00400Xylenes, total

" "77.6-134119 %Surrogate: 1,2-Dichloroethane-d4 "

" "81.4-12199.0 %Surrogate: Toluene-d8 "

" "74.7-12395.5 %Surrogate: 4-Bromofluorobenzene "

GRO (TVPH)/DRO (TEPH)by EPA 8015M

ND 11/30/2010 12/01/2010mg/kg 0K30004150.0Gasoline (C6-C10)

ND " "" ""50.0Diesel (C10-C28)

" "65-14083.0 %Surrogate: o-Terphenyl "

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Matthew Harrison

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Noble - Lorenz F22-1

Project Number:  NEP1047.01

Arvada CO 80003

ResultAnalyte Limit Batch
Reporting

Prepared Analyzed Notes DilutionUnits

X011190-05 (Soil)

Origins Laboratory, Inc.

SS05
11/29/2010  11:35:00AM

BTEX by EPA 8260B

ND 11/30/2010 12/01/2010mg/kg 0K3000510.00400Benzene

ND " "" ""0.00400Toluene

ND " "" ""0.00400Ethylbenzene

ND " "" ""0.00400Xylenes, total

" "77.6-134112 %Surrogate: 1,2-Dichloroethane-d4 "

" "81.4-12197.0 %Surrogate: Toluene-d8 "

" "74.7-12392.5 %Surrogate: 4-Bromofluorobenzene "

GRO (TVPH)/DRO (TEPH)by EPA 8015M

ND 11/30/2010 12/01/2010mg/kg 0K30004150.0Gasoline (C6-C10)

ND " "" ""50.0Diesel (C10-C28)

" "65-14088.2 %Surrogate: o-Terphenyl "

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Matthew Harrison

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Noble - Lorenz F22-1

Project Number:  NEP1047.01

Arvada CO 80003

ResultAnalyte Limit Batch
Reporting

Prepared Analyzed Notes DilutionUnits

X011190-06 (Soil)

Origins Laboratory, Inc.

SS06
11/29/2010  11:40:00AM

BTEX by EPA 8260B

0.170 0K30005 11/30/2010 12/01/2010mg/kg 12.50.0500Benzene

ND " 12/01/2010" "50.0200Toluene

0.321 " " 12/01/2010" 12.50.0500Ethylbenzene

5.14 " " "" "0.0500Xylenes, total

" "77.6-134110 %Surrogate: 1,2-Dichloroethane-d4 "

" "81.4-121110 %Surrogate: Toluene-d8 "

" "74.7-123115 %Surrogate: 4-Bromofluorobenzene "

GRO (TVPH)/DRO (TEPH)by EPA 8015M

ND 11/30/2010 12/01/2010mg/kg 0K30004150.0Gasoline (C6-C10)

82.4 " " "" "50.0Diesel (C10-C28)

" "65-14087.0 %Surrogate: o-Terphenyl "

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Matthew Harrison

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Noble - Lorenz F22-1

Project Number:  NEP1047.01

Arvada CO 80003

ResultAnalyte Limit Batch
Reporting

Prepared Analyzed Notes DilutionUnits

X011190-07 (Soil)

Origins Laboratory, Inc.

SS07
11/29/2010  11:45:00AM

BTEX by EPA 8260B

ND 11/30/2010 12/01/2010mg/kg 0K3000550.0200Benzene

ND " "" ""0.0200Toluene

ND " "" ""0.0200Ethylbenzene

ND " "" ""0.0200Xylenes, total

" "77.6-134106 %Surrogate: 1,2-Dichloroethane-d4 12/01/2010

" "81.4-12195.3 %Surrogate: Toluene-d8 "

" "74.7-12394.9 %Surrogate: 4-Bromofluorobenzene "

GRO (TVPH)/DRO (TEPH)by EPA 8015M

ND 11/30/2010 12/01/2010mg/kg 0K30004150.0Gasoline (C6-C10)

ND " "" ""50.0Diesel (C10-C28)

" "65-14084.2 %Surrogate: o-Terphenyl "

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Matthew Harrison

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Noble - Lorenz F22-1

Project Number:  NEP1047.01

Arvada CO 80003

ResultAnalyte Limit Batch
Reporting

Prepared Analyzed Notes DilutionUnits

X011190-08 (Soil)

Origins Laboratory, Inc.

SS08
11/29/2010  11:50:00AM

BTEX by EPA 8260B

0.0234 0K30005 11/30/2010 12/01/2010mg/kg 50.0200Benzene

ND " "" ""0.0200Toluene

0.234 " " "" "0.0200Ethylbenzene

2.89 " " "" "0.0200Xylenes, total

" "77.6-134111 %Surrogate: 1,2-Dichloroethane-d4 12/01/2010

" "81.4-121101 %Surrogate: Toluene-d8 "

" "74.7-12396.3 %Surrogate: 4-Bromofluorobenzene "

GRO (TVPH)/DRO (TEPH)by EPA 8015M

103 0K30004 11/30/2010 12/01/2010mg/kg 150.0Gasoline (C6-C10)

237 " " "" "50.0Diesel (C10-C28)

" "65-14096.9 %Surrogate: o-Terphenyl "

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Matthew Harrison

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Noble - Lorenz F22-1

Project Number:  NEP1047.01

Arvada CO 80003

ResultAnalyte Limit Batch
Reporting

Prepared Analyzed Notes DilutionUnits

X011190-09 (Soil)

Origins Laboratory, Inc.

SS09
11/29/2010  11:55:00AM

BTEX by EPA 8260B

ND 11/30/2010 12/01/2010mg/kg 0K3000510.00400Benzene

ND " "" ""0.00400Toluene

ND " "" ""0.00400Ethylbenzene

ND " "" ""0.00400Xylenes, total

" "77.6-134110 %Surrogate: 1,2-Dichloroethane-d4 "

" "81.4-12196.6 %Surrogate: Toluene-d8 "

" "74.7-12394.8 %Surrogate: 4-Bromofluorobenzene "

GRO (TVPH)/DRO (TEPH)by EPA 8015M

ND 11/30/2010 12/01/2010mg/kg 0K30004150.0Gasoline (C6-C10)

ND " "" ""50.0Diesel (C10-C28)

" "65-14084.4 %Surrogate: o-Terphenyl "

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.

Page 12 of 15



Matthew Harrison

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Noble - Lorenz F22-1

Project Number:  NEP1047.01

Arvada CO 80003

Result

Reporting 
Limit Units Level

Spike
Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Extractable Petroleum Hydrocarbons by 8015M - Quality Control
Origins Laboratory, Inc.

Batch 0K30004 - Default Prep GC-Semi

Blank (0K30004-BLK1) Prepared: 11/30/2010 Analyzed: 12/01/2010

Gasoline (C6-C10) mg/kgND 50.0

Diesel (C10-C28) "ND 50.0

TPH - Carbon Chain Total "ND 50.0

g 50.0 65-140Surrogate: o-Terphenyl 84.142.0

LCS (0K30004-BS1) Prepared: 11/30/2010 Analyzed: 12/01/2010

Gasoline (C6-C10) mg/kg71.0 50.0 65-140

Diesel (C10-C28) "393 50.0 500 60-14078.6

g 50.0 65-140Surrogate: o-Terphenyl 82.141.0

Matrix Spike (0K30004-MS1) Prepared: 11/30/2010 Analyzed: 12/01/2010Source: X011195-01

Gasoline (C6-C10) mg/kg82.8 50.0 ND 65-130

Diesel (C10-C28) "994 50.0 500 587 60-14081.3

g 50.0 65-140Surrogate: o-Terphenyl 89.244.6

Matrix Spike Dup (0K30004-MSD1) Prepared: 11/30/2010 Analyzed: 12/01/2010Source: X011195-01

Gasoline (C6-C10) mg/kg77.6 50.0 ND 2065-130 6.57

Diesel (C10-C28) "815 50.0 500 587 25 QM-0560-14045.6 19.8

g 50.0 65-140Surrogate: o-Terphenyl 95.347.6

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Matthew Harrison

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Noble - Lorenz F22-1

Project Number:  NEP1047.01

Arvada CO 80003

Result

Reporting 
Limit Units Level

Spike
Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by EPA Method 8260B - Quality Control
Origins Laboratory, Inc.

Batch 0K30005 - EPA 5030B

Blank (0K30005-BLK1) Prepared: 11/30/2010 Analyzed: 12/01/2010

Benzene mg/kgND 0.004

Toluene "ND 0.004

Ethylbenzene "ND 0.004

m,p-Xylene "ND 0.008

o-Xylene "ND 0.004

ug/L 62.5 77.6-134Surrogate: 1,2-Dichloroethane-d4 10163.1
" 62.5 81.4-121Surrogate: Toluene-d8 92.457.7
" 62.5 74.7-123Surrogate: 4-Bromofluorobenzene 10464.8

LCS (0K30005-BS1) Prepared: 11/30/2010 Analyzed: 12/01/2010

Benzene mg/kg0.22 0.004 0.200 75.2-128112

Toluene "0.20 0.004 0.200 76.3-13099.8

ug/L 62.5 77.6-134Surrogate: 1,2-Dichloroethane-d4 10464.9
" 62.5 81.4-121Surrogate: Toluene-d8 91.657.2
" 62.5 74.7-123Surrogate: 4-Bromofluorobenzene 99.161.9

Matrix Spike (0K30005-MS1) Prepared: 11/30/2010 Analyzed: 12/01/2010Source: X011195-01

Benzene mg/kg0.22 0.004 0.200 ND 77.6-132107

Toluene "0.19 0.004 0.200 ND 74-13695.1

ug/L 62.5 77.6-134Surrogate: 1,2-Dichloroethane-d4 10465.1
" 62.5 81.4-121Surrogate: Toluene-d8 90.156.3
" 62.5 74.7-123Surrogate: 4-Bromofluorobenzene 10062.5

Matrix Spike Dup (0K30005-MSD1) Prepared: 11/30/2010 Analyzed: 12/01/2010Source: X011195-01

Benzene mg/kg0.22 0.004 0.200 ND 13.177.6-132110 2.45

Toluene "0.19 0.004 0.200 ND 20.974-13694.6 0.569

ug/L 62.5 77.6-134Surrogate: 1,2-Dichloroethane-d4 10666.3
" 62.5 81.4-121Surrogate: Toluene-d8 91.056.9
" 62.5 74.7-123Surrogate: 4-Bromofluorobenzene 97.560.9

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Matthew Harrison

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Noble - Lorenz F22-1

Project Number:  NEP1047.01

Arvada CO 80003

Notes and Definitions 

QM-05 The spike recovery was outside acceptance limits for the MS and/or MSD due to matrix interference. The LCS and/or LCSD were 
within acceptance limits showing that the laboratory is in control and the data is acceptable.

Relative Percent DifferenceRPD

Analyte NOT DETECTED at or above the reporting limitND

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Matthew Harrison

Attached are your analytical results for Noble - Lorenz F22-1 received by Origins Laboratory, 
Inc. December 1, 2010   4:45 pm.   This project is associated with Origins project number 
X012015-01 .  

The analytical results in the following report were analyzed under the guidelines of EPA 
Methods specified in SW-846. The analytical results apply specifically to the samples and 
analyses specified per the attached Chain of  Custody.  

Thank you for selecting Origins for your analyical needs.  Please contact us with any 
questions concerning this report, or if we can help with anything at all,  

Origins Laboratory, Inc.
303.433.1322
o-squad@oelabinc.com

NEP1047.01Noble - Lorenz F22-1

4600 West 60th Avenue

COArvada 80003

December 03, 2010

Project Name- Project Number-

Page 1 of 13

LT Environmental, Inc.



Matthew Harrison

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Noble - Lorenz F22-1

Project Number:  NEP1047.01

Arvada CO 80003

Sample ID Laboratory ID Matrix

CROSS REFERENCE REPORT

Date ReceivedSampled 

SS01 X012015-01 12/01/2010 16:45Water 12/1/2010   2:00:00PM

SS02 X012015-02 12/01/2010 16:45Water 12/1/2010   2:15:00PM

SS03 X012015-03 12/01/2010 16:45Water 12/1/2010   2:30:00PM

SS04 X012015-04 12/01/2010 16:45Water 12/1/2010   2:45:00PM

SS05 X012015-05 12/01/2010 16:45Water 12/1/2010   2:55:00PM

SS06 X012015-06 12/01/2010 16:45Water 12/1/2010   3:05:00PM

SS07 X012015-07 12/01/2010 16:45Water 12/1/2010   3:20:00PM

SS08 X012015-08 12/01/2010 16:45Water 12/1/2010   3:30:00PM

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Matthew Harrison

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Noble - Lorenz F22-1

Project Number:  NEP1047.01

Arvada CO 80003

COC Goes Here

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Matthew Harrison

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Noble - Lorenz F22-1

Project Number:  NEP1047.01

Arvada CO 80003

ResultAnalyte Limit Batch
Reporting

Prepared Analyzed Notes DilutionUnits

X012015-01 (Water)

Origins Laboratory, Inc.

SS01
12/1/2010   2:00:00PM

BTEX by EPA 8260B

ND 12/01/2010 12/02/2010ug/L 0L0100411.00Benzene

ND " "" ""1.00Toluene

ND " "" ""1.00Ethylbenzene

ND " "" ""1.00Xylenes, total

" "73.5-130107 %Surrogate: 1,2-Dichloroethane-d4 "

" "79.3-113100 %Surrogate: Toluene-d8 "

" "81.5-117104 %Surrogate: 4-Bromofluorobenzene "

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Matthew Harrison

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Noble - Lorenz F22-1

Project Number:  NEP1047.01

Arvada CO 80003

ResultAnalyte Limit Batch
Reporting

Prepared Analyzed Notes DilutionUnits

X012015-02 (Water)

Origins Laboratory, Inc.

SS02
12/1/2010   2:15:00PM

BTEX by EPA 8260B

FRE-P

38.5 0L01004 12/01/2010 12/02/2010ug/L 11.00Benzene

ND " "" ""1.00Toluene

ND " "" ""1.00Ethylbenzene

749 " " "" "1.00Xylenes, total

" "73.5-130108 %Surrogate: 1,2-Dichloroethane-d4 12/02/2010

" "79.3-113101 %Surrogate: Toluene-d8 "

" "81.5-117105 %Surrogate: 4-Bromofluorobenzene "

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Matthew Harrison

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Noble - Lorenz F22-1

Project Number:  NEP1047.01

Arvada CO 80003

ResultAnalyte Limit Batch
Reporting

Prepared Analyzed Notes DilutionUnits

X012015-03 (Water)

Origins Laboratory, Inc.

SS03
12/1/2010   2:30:00PM

BTEX by EPA 8260B

ND 12/01/2010 12/02/2010ug/L 0L0100411.00Benzene

ND " "" ""1.00Toluene

ND " "" ""1.00Ethylbenzene

8.21 " " "" "1.00Xylenes, total

" "73.5-130107 %Surrogate: 1,2-Dichloroethane-d4 "

" "79.3-113101 %Surrogate: Toluene-d8 "

" "81.5-117102 %Surrogate: 4-Bromofluorobenzene "

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Matthew Harrison

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Noble - Lorenz F22-1

Project Number:  NEP1047.01

Arvada CO 80003

ResultAnalyte Limit Batch
Reporting

Prepared Analyzed Notes DilutionUnits

X012015-04 (Water)

Origins Laboratory, Inc.

SS04
12/1/2010   2:45:00PM

BTEX by EPA 8260B

ND 12/01/2010 12/02/2010ug/L 0L0100411.00Benzene

ND " "" ""1.00Toluene

ND " "" ""1.00Ethylbenzene

ND " "" ""1.00Xylenes, total

" "73.5-130109 %Surrogate: 1,2-Dichloroethane-d4 "

" "79.3-11399.7 %Surrogate: Toluene-d8 "

" "81.5-117105 %Surrogate: 4-Bromofluorobenzene "

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Matthew Harrison

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Noble - Lorenz F22-1

Project Number:  NEP1047.01

Arvada CO 80003

ResultAnalyte Limit Batch
Reporting

Prepared Analyzed Notes DilutionUnits

X012015-05 (Water)

Origins Laboratory, Inc.

SS05
12/1/2010   2:55:00PM

BTEX by EPA 8260B

ND 12/01/2010 12/02/2010ug/L 0L0100411.00Benzene

ND " "" ""1.00Toluene

ND " "" ""1.00Ethylbenzene

ND " "" ""1.00Xylenes, total

" "73.5-130107 %Surrogate: 1,2-Dichloroethane-d4 "

" "79.3-11399.7 %Surrogate: Toluene-d8 "

" "81.5-117103 %Surrogate: 4-Bromofluorobenzene "

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Matthew Harrison

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Noble - Lorenz F22-1

Project Number:  NEP1047.01

Arvada CO 80003

ResultAnalyte Limit Batch
Reporting

Prepared Analyzed Notes DilutionUnits

X012015-06 (Water)

Origins Laboratory, Inc.

SS06
12/1/2010   3:05:00PM

BTEX by EPA 8260B

FRE-P

1150 0L01004 12/01/2010 12/02/2010ug/L 200200Benzene

ND " 12/02/2010" "1010.0Toluene

ND " "" ""10.0Ethylbenzene

24700 " " 12/02/2010" 200200Xylenes, total

" "73.5-130107 %Surrogate: 1,2-Dichloroethane-d4 "

" "79.3-113101 %Surrogate: Toluene-d8 "

" "81.5-117104 %Surrogate: 4-Bromofluorobenzene "

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Matthew Harrison

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Noble - Lorenz F22-1

Project Number:  NEP1047.01

Arvada CO 80003

ResultAnalyte Limit Batch
Reporting

Prepared Analyzed Notes DilutionUnits

X012015-07 (Water)

Origins Laboratory, Inc.

SS07
12/1/2010   3:20:00PM

BTEX by EPA 8260B

ND 12/01/2010 12/02/2010ug/L 0L0100411.00Benzene

ND " "" ""1.00Toluene

ND " "" ""1.00Ethylbenzene

2.62 " " "" "1.00Xylenes, total

" "73.5-130108 %Surrogate: 1,2-Dichloroethane-d4 "

" "79.3-11399.6 %Surrogate: Toluene-d8 "

" "81.5-117108 %Surrogate: 4-Bromofluorobenzene "

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Matthew Harrison

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Noble - Lorenz F22-1

Project Number:  NEP1047.01

Arvada CO 80003

ResultAnalyte Limit Batch
Reporting

Prepared Analyzed Notes DilutionUnits

X012015-08 (Water)

Origins Laboratory, Inc.

SS08
12/1/2010   3:30:00PM

BTEX by EPA 8260B

FRE-P

1770 0L01004 12/01/2010 12/02/2010ug/L 200200Benzene

ND " 12/02/2010" "1010.0Toluene

ND " "" ""10.0Ethylbenzene

8860 " " 12/02/2010" 200200Xylenes, total

" "73.5-130108 %Surrogate: 1,2-Dichloroethane-d4 "

" "79.3-113100 %Surrogate: Toluene-d8 "

" "81.5-117103 %Surrogate: 4-Bromofluorobenzene "

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Matthew Harrison

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Noble - Lorenz F22-1

Project Number:  NEP1047.01

Arvada CO 80003

Result

Reporting 
Limit Units Level

Spike
Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by EPA Method 8260B - Quality Control
Origins Laboratory, Inc.

Batch 0L01004 - EPA 5030B

Blank (0L01004-BLK1) Prepared: 12/01/2010 Analyzed: 12/02/2010

Benzene ug/LND 1.00

Toluene "ND 1.00

Ethylbenzene "ND 1.00

m,p-Xylene "ND 2.00

o-Xylene "ND 1.00

" 62.5 73.5-130Surrogate: 1,2-Dichloroethane-d4 10867.7
" 62.5 79.3-113Surrogate: Toluene-d8 10062.5
" 62.5 81.5-117Surrogate: 4-Bromofluorobenzene 10464.8

LCS (0L01004-BS1) Prepared: 12/01/2010 Analyzed: 12/01/2010

Benzene ug/L49.7 1.00 50.0 77.3-12899.5

Toluene "55.0 1.00 50.0 81.7-118110

" 62.5 73.5-130Surrogate: 1,2-Dichloroethane-d4 10666.0
" 62.5 79.3-113Surrogate: Toluene-d8 10163.0
" 62.5 81.5-117Surrogate: 4-Bromofluorobenzene 10565.7

Matrix Spike (0L01004-MS1) Prepared: 12/01/2010 Analyzed: 12/01/2010Source: X012007-01

Benzene ug/L50.8 1.00 50.0 ND 74.5-132102

Toluene "55.5 1.00 50.0 ND 74.2-116111

" 62.5 73.5-130Surrogate: 1,2-Dichloroethane-d4 10565.6
" 62.5 79.3-113Surrogate: Toluene-d8 99.962.4
" 62.5 81.5-117Surrogate: 4-Bromofluorobenzene 10364.4

Matrix Spike Dup (0L01004-MSD1) Prepared: 12/01/2010 Analyzed: 12/01/2010Source: X012007-01

Benzene ug/L51.2 1.00 50.0 ND 13.174.5-132102 0.706

Toluene "56.3 1.00 50.0 ND 21.274.2-116113 1.45

" 62.5 73.5-130Surrogate: 1,2-Dichloroethane-d4 10464.7
" 62.5 79.3-113Surrogate: Toluene-d8 10163.2
" 62.5 81.5-117Surrogate: 4-Bromofluorobenzene 10263.7

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Matthew Harrison

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Noble - Lorenz F22-1

Project Number:  NEP1047.01

Arvada CO 80003

Notes and Definitions 

FRE-P Free product was observed in the sample container.

Relative Percent DifferenceRPD

Analyte NOT DETECTED at or above the reporting limitND

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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