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RECEIVED OCD 

2911 DEC - b A !0: U3 

RE: Plains Pipeline, L.P. 
Reports for MDPE Events at Seven (7) Remediation Sites in Lea County, NM 

Dear Mr. Hansen: 

Plains Pipeline, L.P. is pleased to submit the attached reports which provide details regarding the 
Mobile Dual Phase Extraction (MDPE) events that were conducted at the following sites during 
September 2011: 

HDO 90-23 NMOCD Reference #AP-009 
SPS-11 NMOCD Reference #GW-140 
Livingston Ridqe to Hugh P. Sims NMOCD Reference #1R-0398 
Monument 10 NMOCD Reference #1R-0119 
Monument 18 NMOCD Reference #1 R-0124 
DCP Plant to Lea Station 6-inch #2 NMOCD Reference #1R-2136 
DCP Plant to Lea Station 6-inch Sec. 31 NMOCD Reference #1R-2166 

Should you have any questions or comments, please contact me at (575) 441-1099. 

Remediation Coordinator 
Plains Pipeline, L.P. 

PLAINS 
PIPELINE, L.P. 

December 2, 2011 

Mr. Edward Hansen 
New Mexico Oil Conservation Division 
Environmental Bureau 
1220 South St. Francis Drive 
Santa Fe, New Mexico 87505 

Enclosure 
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HDO 90-23 - 700376.099.01 - SRS# HDO 90-23 - Event 1-12 Hour 

MDPE SUMMARY REPORT AND WASTE DISPOSITION 

A. MDPE Results 

The following report summarizes data collected during the 12-hour High Vacuum Multi
phase Extraction (MDPE) event conducted on September 15, 2011 at the HDO 90-23 
Pipeline release site, located in Lea County, New Mexico. The objective of the MDPE 
treatment was to remove both vapor and liquid phase separated hydrocarbons (PSH) from 
onsite groundwater wells. Talon/LPE utilized an MDPE unit which consisted of an SVE 
extraction pump capable of generating vacuum up to 25" hg. Off gas vapors extracted 
from the extraction wells were destroyed using a propane-fired 1000-SCFM thermal 
oxidizer capable of processing 172.96 lbs/hr of gasoline. 

A total of 12 hours (0.5 days) of PSH recovery was performed. MW-2, MW-6, RW-1, & 
RW-2 for 12 hours. 

Prior to and immediately following the event, the groundwater wells were gauged for 
groundwater elevation and PSH. Depth to groundwater ranges were measured in feet 
below the top of casing. Refer to Attachment 1 for a summary of data collected during 
the MDPE event. 

The volume of PSH removed during the MDPE event is shown to reflect the portions of 
PSH in the liquid phase and as off-gas vapor. Air removal rates were calculated from 
velocity measurements recorded at the influent manifold prior to entry into the MDPE 
unit. PSH recovery and air flow data has been detailed and is contained in Table 1. Three 
influent air samples were collected over the course of the event. These samples were 
submitted for laboratory testing in order to compare the predicted vapor concentrations 
(based on field-screening or calculated based on fuel consumption) to the actual vapor 
concentrations. All three influent samples were tested for Total-Gas Analysis 
(Hydrocarbon Composition) by ASTM method D 1945. Laboratory analytical results can 
be found in Attachment 2. 

Based on a combination of field vapor screening and collected laboratory samples, a 
combined estimated total of 74.20 equivalent gallons of PSH (Total) were removed 
during the event. The combined volume of PSH was comprised of approximately 
12 gallons of PSH (liquid phase) and approximately 62.20 gallons as off-gas vapor. 

The cumulative air flow measurements for the MDPE event were calculated using a 
combination of field data measurements and Preso® B+ manufacturer provided formulas. 
Air flow rates extracted from the recovery wells averaged 207.24 SCFM during the 
event. 

A portion of the extracted air flow rates measured is attributable to compressed air, which 
was "injected" into the extraction wells. This "injected" air is introduced into the 
extraction wells for the purpose of enhancing liquid recovery rates. 

1 



HDO 90-23 - 700376.099.01 - SRS# HDO 90-23 - Event 1-12 Hour 

B. Air Quality 

Three influent air samples were collected during the event. These samples were 
submitted for laboratory testing in order to compare the predicted vapor concentrations 
(based on field-screening or calculated based on fuel consumption) to the actual vapor 
concentrations. The maximum concentration in air influent was recorded as 
49,327 ppmv for Hydrocarbon Composition. Laboratory analytical results can be found 
in Attachment 2. 

C. Waste Management and Disposition 

A cumulative total of 2,505 gallons of fluid were generated during this event. The fluids 
were transferred to an on-site storage tank prior to being hauled to an authorized disposal 
facility. A copy of the disposal ticket can be found in Attachment 4. 

II . SYSTEM OPERATION DATA AND MASS R E C O V E R Y CALCULATIONS 

Formulae: 

Concentration (C_mg/I) = C ppmv x Mol. wt. in mg(estimated) x IOOO x 0.000001 
0.0821 xTemp(K) 

Recovery Rate (lbs/hr) = (C mg/Q x 2.2 x (Tlowrate) x 60 x 28.32 
1,000,000 

Recovery (lbs) = (lbs/hr) x (hrs) 

Correction Factor (CF) = FID Reading(ppmv) 
FID Reading at Time of Laboratory Analysis 

8.34 lbs x 0.66 average specific gravity of light crude -
(estimated) 

5.5 lbs light crude 
gallon gallon water 
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Table 1 
* Calculations 

Time 
Per iod 

(hours) 

Influent 

Temp 

Cn 

Vacuum 

(tn hg) 

Vacuum 

(In h20) 

Differential 

pressure 

(In h20) 

F low 
(SCFM) 

FID 

Readings 

(ppmv) 

Lab Result 

(Ppmv) 

Assigned Lab 

Result 

(ppmv) 

Correct ion 

Factor 

(CF) 

Adjusted Lab 
Result 

(ppmv) 

Adjusted Lab 

Result 

(mg/L) 

Recovery 
(lbs/hr) 

Recovery in 

Period 

(lbs) 

Total 

Recovery 

(lbs) 

10 30 0 59 15 204 14 81 224 64 50000 49327 00 1 00 49327 4 7 6 4 4 0 0 1 0 0 0 0 00 

11 30 1 64 16 217 74 76 211.92 50000 49327 00 49327 00 1 00 49327 47 19 37 38 37 38 37 38 

12 30 1 69 17 231 35 73 196 60 50000 49327 00 1 00 49327 46 74 34 35 34 35 71 74 

13 30 1 69 17 231 35 73 196 60 50000 49327 00 1 00 49327 46 74 34 35 34 35 106 09 

14 30 1 69 17 231 35 73 196 60 50000 44721 00 1 00 44721 40 54 29 80 29 80 135 89 

15 30 1 69 17 231 35 73 196 60 50000 44721 00 1 00 44721 40 54 29 80 29 80 165 68 

16.30 1 69 17 231 35 73 196 60 50000 44721 00 44721 00 1 00 44721 40 S4 29 80 29 80 195 48 

17 30 1 69 17 231 35 75 199 28 50000 44721 00 1 00 44721 40 54 30 20 30 20 225 69 

18 30 1 69 16 217 74 eo 213 61 5000D 44721 00 1 00 44721 40 54 32 38 32 3B 258 06 

1 9 3 0 1 69 16 217 74 80 213 61 50000 23837 00 1 00 23837 26 05 20 80 20 80 278 86 

20 30 1 66 16 217 74 81 215 14 50000 23837 00 1 00 23837 26 10 20 99 20 99 299 85 

21 30 1 68 16 217 74 81 215 14 50000 23837 00 2 3 8 3 7 0 0 1 00 23837 26 10 20 99 20 99 320 84 

22 30 1 68 16 217 74 83 217 78 50000 23837 00 1 00 23837 26 10 21 25 21 25 342 08 

FID max imum Concentrat ion = 50,000 PPM 

Ex: C o n v e r s i o n f r o m p p m v t o m g / L ( i n f l uen t 1) 

Measured 

Cone 

Molecular 

W t 
Pressure Gas Constant Temp. Temp. Cone 

(C_ppmv) (Grams) (atm) 
(atm Irter/K m 

ole) 
(F> <K) (C_mg / I ) 

49327 22 B3747522 1 0 0821 59 288 47 64278573 

Inputs are the green values. 

Calculated values are yel low 

Constants are purple values 

Outpus are the blue va lues 

L i q u i d - p h a s e H y d r o c a r b o n Recove ry 

(assumes gasoline product) 

* r" * h • volume 

PSH Mass Recovered in Vapor Phase -

Total Hydrocarbon Recovery 

P S H Mass Recovered in Vapor Phase = 

P S H Mass Recovered in Liquid Phase -

342 08 lbs 

62 20 gallons 

66 00 'bs 

12 00 galons 

TOTAL ' 408.08 
74.20 

lbs 
gallons 

G a l l o n s removed determined at time of pick up 

P S H Volume in Gallons^ 

P S H Mass In Pounds= 

% Total Hydrocarbon to mg/m1 to ppmv - Influent 1 
Compound | Molecular Weight (g /mo l , | % total | ppmv 

Methane (CH4) 16.04 4 3106 43106.00 

Ethane (C2H6) 30.07 0 001 10.00 
Propane (C3H8) 44.10 0 0208 208 00 

Iso-Butane (C4H10) 58.12 0 1313 1 3 1 3 0 0 
N-Butane (C4H10) 58.12 0 0936 936 00 

Iso-Pentane (C4H12) 72 15 0.14 1400 00 
N-Pentane (C5H12) 72 15 0 064 640 00 
H e x a n e * (C6H14) 86 18 0 1714 1714.00 

Tota l 49327 00 

% Total Hydrocarbon to mg/m* to ppmv - Influent 2 
Compound | Molecular Weight |g/mol) | % total | ppmv 

Methane (CH4) 16 04 3 9936 39936 00 
Ethane (C2H6) 30 07 0 0002 2 00 

Propane (C3H8) 44 10 0 0252 252 00 
Iso-Butane (C4H10) 58 12 0 1553 1 5 5 3 0 0 
N-Butane (C4H10) 58 12 0 0342 342 00 

Iso-Pentane (C4H12) 72 15 0 0441 441 00 
N-Pentane (C5H12) 72 15 0 0407 407 00 
Hexane* (C6H14) 86 18 0 1788 1788.00 

Total 44721.00 

% Total Hydrocarbon to mg/m1 to ppmv - Influent 3 
Compound | Molecular Weight (g/mol) | % total | ppmv 

Methane (CH4) 16 04 l 9165 19165 00 
Ethane (C2H6) 3 0 0 7 0 0.00 

Propane (C3H8) 44 10 0 0465 465 00 
Iso-Butane (C4H10) 58 12 0 1064 1064.00 
N-Butane (C4H10) 58 12 0 074 740 00 

Iso-Pentane (C4H12) 72 15 0 0456 456 00 
N-Pentane (C5H12) 72 15 0 0404 404 00 
Hexane* (C6H14) 86 18 0 1543 1543 00 

TOLII 23837 00 

Mo lecu la r W e i g h t C a l c u l a t i o n s 

Total Hydrocarbon %~ 4 9327 

g ol Methane (CH4) = 
g of Ethane (C2H6) = 

g of Propane (C3H8) = 
g of Iso-Butane (C4H10) = 
g of N-Butane (C4H10) = 

g o l Iso-Pentane (C4H12) = 
g o( N-Pentane (C5H12) • 
g of Hexane* (C6H14) = 

14 01707462 
0.006096053 
0185959008 
1 547054554 

1 102850771 

2 047762888 
0 936120178 
2 994557139 

Ca l cu la ted MW (Grams) 22.83747522 

Mo lecu la r W e i g h t C a l c u l a t i o n s 

Total Hydrocarbon % • 4 4 7 2 1 
g of Methane (CH4) i 

g of Ethane (C2H6) = 

g of Propane (C3H8) • 

g o f Iso-Butane (C4H10) = 

g of N-Butane (C4H10) = 

g of Iso-Pentane (C4H12) = 

g o f N-Pentane (C5H12) = 

g of Hexane* (C6H14) = 

Ca l cu la ted MW (Grams) 

14 32377272 
0 001344782 
0 248500704 
2 018299233 

0 4444677 
0.711481183 
0.656627759 
3.445581271 

21.85007536 

Mo lecu la r W e i g h t C a l c u l a t i o n s 

Total Hydrocarbon % -

g of Methane (CH4) = 

g ot Ethane (C2H6) = 

g of Propane (C3H8) = 

g of Iso-Butane (C4H10) = 

g of N-Butane (C4H10) • 

g of Iso-Pentane (C4H12) = 

g of N-Pentane (C5H12) = 

g of Hexane* (C6H14) • 

Ca l cu la ted MW (Grams) 

12 8 9 6 i 9 4 g g 

0 

0 860280237 

2.594272769 

1.804287452 

1 380224021 

1 222830054 

5 57^542441 

26.33663297 
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HDO 90-23 - 700376.099.01 - SRS# HDO 90-23 - Event 1 - 12 Hour 

ATTACHMENT 1 
MDPE Field Logs 



MDPE FIELD NOTES 

Site Name: HDO 90-23 Event #: 1 

Location: NW of Eunice, NM Arrive at site: 9/15/2011 8:30 

Date: 9/15/2011 

Job#: 700376.099.01 SRS: HDO 90-23 Start Vac: 9/15/2011 10:30 

Phase: MDPE Unit: 1107 Stop Vac: 9/15/2011 22:30 

Onsite Personnel: M.Coggins & L.Jaquez Leave Site: 9/15/2011 23:00 

GAUGING DATA 

WELL# BEFORE AFTER COMMENTS WELL# 

PSH GW PSH-T PSH GW PSH-T 

COMMENTS 

RW2 - 46.02 - - 47.56 -
RW1 - 45.83 - - 45.99 -
MW6 45.74 47.68 1.94 - 46.14 -
MW2 46.05 46.27 0.22 - 46.12 -

MW12 - 47.48 - NG 

MW8 - 48.34 - NG 

MW13 - 48.00 - NG 

MW5 - 48.36 - NG 

MW14 - 47.66 - NG 

MW17 - 49.96 - NG 

MW16 - 47.05 - NG 

MW4 - 46.62 - NG 

MW15 - 46.98 - NG 

MW3 - 45.93 - NG -
MW9 - 46.32 - NG 

WASTE: H20: 2493 PSH: 12 TOTAL (GAL): 2505 

Sample Name Analysis Date: Time: Comments: 

INFLUENT ASTM D1945 15-Sep-11 11:30 FID = >50K 

INFLUENT ASTM D1945 15-Sep-11 16:30 FID = >50K 

INFLUENT ASTM D1945 15-Sep-11 21:30 FID = >50K 

Notes: 





HDO 90-23 - 700376.099.01 - SRS# HDO 90-23 - Event 1-12 Hour 

ATTACHMENT 2 
Laboratory Analytical Results 



i l i l j ^ INC 
6701 Aberdeen Avenue, Suite 9 
200 East Sunset Road; Suite E 
5002 Basin Street,'Suite Al • 
6015 Harris Parkway. Suite 110 

Lubbock, Texas 79424 800«378»1296 806•794* 1296 FAX 806•794*1298 
El Paso, Texas 79922 888-588'3443 915»585»3443 FAX 915»585»4944 
Midlandjexas 79703 432-589-B301 FAX 432»689»8313 

Ft. Worth, Texas 76132 817-201 • 5260 
E-Mail: lab@traceanalysis.cbm 

Certifications 
W B E HUB N C T R C A D B E N E L A P DoD L E L A P Kansas Oklahoma ISO 17025 

Analytical and Quality Control Report 

Report, Date: September 29, 2011 

Work Order: 11091918 

Simon Walshe 
Talon LPE-Amarillo 
921 North Bivins 
Amarillo, TX, 79107 

Project Location: NW of Eunice New Mexico 
Project Name: HDO 90-23 
Project Number: 700376.099.01 
SRS #: HDO 90-523 

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 
277799 Influent Air # 1 air 2011-09-15 11:30 2011-09-19 

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 5 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 
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Case Narrative 

Samples for projeci; HDO 90-23 were received by TraceAnalysis, Inc. on 2011-09-19 and assigned to work order 11091918. 
Samples for work order 11091918 were received intact at a temperature of 22.4 C. 

Samples were analyzed for the following tests using their respective methods. 

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 
11091918 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 3 of 5 



Report Date: September 29, 2011 Work Order: 11091918 Page Number: 4 of 5 
700376.099.01 HDO 90-23 NW of Eunice New Mexico 

Analytical Report 



Report Date: September 29, 2011 
700376.099.01 

Work Order: 11091918 
HDO 90-23 

Page Number: 5 of 5 
NW of Eunice New Mexico 

Appendix 

Laboratory Certifications 
Certifying Certification Laboratory 

C Authority Number Location 
NCTRCA WFWB384444Y0909 TraceAnalysis 

- DBE VN 20657 TraceAnalysis 
- HUB 1752439743100-86536 TraceAnalysis 
- WBE 2370.19 TraceAnalysis 

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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800-005-0750 
H0<.-(i05-O75 -1 
87 7-78A-075l> 

M i d w e s t P r e c i s i o n T e s t i n g L L C 
135 N Price R<l 

Piini| i<i. TX 79005 

The following analytical results were produced using the strictest quality control and 
most current methods: 

COC#: N/A 

Lab#: 6963-6965 

Quality Control #: 1672 

Approved by . 

Neil Ray 

Date: L A j X i l 



806-605-0750 
800-605-0753 
87 7-788.0750 

M i d w e s t P rec is ion Tes t ing LLC 
135 N Puce Rd 

PaittpiH. TX 71;M)05 A".VA' n» Apt lab com 

Sample Matrix: Gas 
Sample Type: Spot 
Preservative: N/A 
Sample Container: Tedlar Bag 

Method(s): ASTM D 1945 
Gas Analysis by Gas 
Chromatography 

Client: Trace Analysis. Inc. 
Project Location. N/A 

Sample Id.: Influent #1 
Trace: 277799-1 

Sample Temp.: N/A 
Atmospheric Temp.. N/A 
Pressure: N/A 
Field Data: N/A 
Sample Date. 9/15/11 Time: 11:30 am 
Sampled By: N/A 
Analysis Date: 9/26/1 I 
Analysis Bv: Neil Rav 

Lab#: 6963 
Quality Control Report: 1672 

Analytical Results 

Gas Composition 
Mol % GPM Vol % Wt. % 

Nitrogen (N2): 819070 9.4032 79.4808 81.6829 
Carbon Dioxide (C02): 10.8609 1.8319 15.5866 16.1887 

Hydrocarbon Composition Mol % GPM Vol. % Wt. % 
Methane (CH4): 3.0225 0.5132 4.3106 1.6420 
Ethane (C2H6): 0.0004 0.0001 0.0010 0.0004 
Propane (C3H8): 0.0090 0.0025 0.0208 0.0134 
Iso-Butanc (C4HI0): 0.0477 0.0155 0.1313 0.0939 
N-Butane (C4H10): 0.0353 0.0111 0.0936 0.0694 
Iso-Pentane (C5H12): 0.0455 0.0166 0.1400 0.1111 
N-Pentane (C5H12): 0.0210 0.0076 0.0640 0.0513 
Hexane+(C6HI4): 0.0506 0.0219 0.1714 0.1471 

Totals 100.0000 11.8234 100.0000 100.0000 

Comments - Additional Data 

BTU -dry ( BTU/ft '): 38.6 Z-Comp. Factor-dry . 0.99940 
BTU -water vapor sat.( BTU/ft'): 39.1 Z-Comp. Factor-water vapor sat.: 0.99374 

Specific Gravity -dry: 1.0180 14.65 psi Pressure Base 
Specific Gravity-water vapor sat.: 1.0169 



800-005-0750 
800-605-0753 
877-788-0750 

Midwest Precis ion Testing L L C 
135 N Puce Rd 

Ponipo TX 79005 A--A-A- m Aptlob com 

Sample Matrix: Gas 
Sample Type: Spot 
Preservative: N/A 
Sample Container: Tedlar Bag 

Method(s): ASTM D 1945 
Gas Analysis by Gas 
Chromatography 

Client: Trace Analysis, Inc. 
Project Location: N/A 

Sample Id.: Influent #2 
Trace: 277800-1 

Sample Temp.: N/A 
Atmospheric Temp : N/A 
Pressure: N/A 
Field Data: N/A 
Sample Date: 9/I5/H Time: 4:30 pm 
Sampled By : N/A 
Analysis Date: 9/26/1 l 
Analysis Bv: Neil Rav 

Lab#: 6964 
Quality Control Report: 1672 

Analytical Results 

Gas Composition 
Mol % GPM Vol % Wt. % 

Nitrogen (N2): 86.224! 9.4378 79.9611 81.9802 
Carbon Dioxide (C02): I0.8217 1.8253 15.5667 16.1294 

Hydrocarbon Composition Mol % GPM Vol. % Wt. % 
Methane (CH4): 2.7937 0.4744 3.9936 1.5176 
Ethane (C2H6): 0.0001 0.0000 0.0002 0.0001 
Propane (C3H8): 0.0I09 0.0030 0.0252 0.0162 
lso-Butanc(C4HI0): 0.0563 0.0183 0.1553 0.1107 
N-Butane (C4HI0): 0.0129 0.0040 0.0342 0.0253 
Iso-Pentane (C5HI2): 0.0I43 0.0052 0.0441 0.0349 
N-Pentanc(C5Hl2): 0.0133 0.0048 0.0407 0.0325 
Hexane+ (C6HI4): 0.0527 0.0228 0.1788 0.1531 

Totals 100.0000 11.7955 100.0000 100.0000 

Comments - Additional Data 

BTU -dry ( BTU/rV): 34.5 Z-Comp. Factor-dry: 0.99941 

BTU -water vapor sat.( BTU/f t 1 ) : 34.9 Z-Comp. Factor-water vapor sat.: 0.99379 

Specific Gravity -dry : 1.0181 14.65 psi Pressure Base 
Specific Gravity-water vapor sat.: 1.0169 



806-005-075D 
800 -005-075 3 
87 7-788-0750 

Midwest Precision Testing LLC 
135 N Puce Rd 

PompiV TX 70005 A-.*.-•*/ ni'A|>tl<i.r> com 

Sample Matrix: Gas 
Sample Type: Spot 
Preservative: N/A 
Sample Container: Tcdlar Bag 

Method(s): ASTM D 1945 
Gas Analysis by Gas 
Chromatography 

Client: Trace Analysis. Inc. 
Project Location: N/A 

Sample Id.: Influent #3 
Trace: 277801-I 

Sample Temp.: N/A 
Atmospheric Temp.: N/A 
Pressure: N/A 
Field Data. N/A 
Sample Date: 9/15/1 1 Time: 9:30 pm 
Sampled By. N/A 
Analysis Date: 9/26/1 1 
Analvsis Bv: Neil Rav 

Lab#: 6965 
Quality Control Report: 1672 

Analytical Results 

Gas Composition 
Mol % GPM Vol % Wt. % 

Nitrogen (N2): 89.7557 9.8236 84.7676 85.7839 
Carbon Dioxide (C02): 8.7708 1.4792 12.8487 13.1409 

Hydrocarbon Composition Mol % GPM Vol. % Wt. % 
Methane (CH4): 1.3164 0.2235 1.9165 0.7188 
Ethane (C2H6): 0.0000 0.0000 0.0000 0.0000 
Propane (C3H8): 0.0197 0.0054 0.0465 0.0295 
Iso-Butane (C4H10): 0.0379 0.0123 0.1064 0.0749 
N-Butane (C4H10): 0.0273 0.0086 0.0740 0.0541 
Iso-Pcntanc (C5H12): 0.0145 0.0053 0.0456 0.0356 
N-Pentane (C5H12): 0.0130 0.0047 0.0404 0.0318 
Hexanc+ (C6H14): 0.0447 0.0193 0.1543 0.1304 

Totals 100.0000 11.5819 100.0000 100.0000 

Comments - Additional Data 

BTU -dry ( BTU/f t 3 ) : 19.3 Z-Comp. Factor-dry : 1 0.99949 
BTU -water vapor sat.( BTU/ft ' ) : 19.9 Z-Comp. Factor-water vapor sat.: 0.99420 

Specific Gravity -dry. 1.0126 14.65 psi Pressure Base 
Specific Gravity-water vapor sat.: 1.011 1 



800-<:U>5-0750 
806-605-075 3 
87 7-788-0750 

Midwest Precision Testing LLC 
135 N Puce Rd 

Ponipo. TX 70065 A'A 'A' ii»'A|>tU«;l:> com 

Sample Type. Standard 
Preservative. N/A 
Sample Container: Industrial 

Cylinder 

Method(s): ASTM D 1945 
Gas Analysis by Gas 
Chromatography 

Sample Id.: DCG 
Reference Std. 47366AW 

Sample Temp.: 120" F 
Analysis Date: 9/26/11 
Analvsis Bv. Neil Rav 

Quality Control Report*: 1672 

Analytical Results 

RESULTS ACTUAL ANALYSIS 
Gas Composition MDL RL % Deviation 

Mol % Mol % Mol % ppm mol (90-100%) 
Nitrogen (N2): 4.926 4.9098 0.0010 10 99.7 
Carbon Dioxide (C02) 1.489 1.4796 0.0010 10 99.4 

MDL RL % Deviation 
Hydrocarbon Composition Mol % Mol % Mol % ppm mol (90-100%) 
Methane (CH4): 69.955 70.2404 0.0001 1 99.6 
Ethane (C2H6): 9.138 9.0434 0.0001 1 99.0 
Propane (C3H8): 5.947 5.8388 0.0001 I 98.2 
Iso-Butane (C4HI0): 3.018 2.9734 0.0001 1 98.5 
N-Butane (C4HI0): 3.021 2.9932 0.0001 1 99. J 
lso-Pcntanc(C5Hl2): 1.001 1.0165 0.0001 1 98.4 
N-Pentane (C5H12): 1.007 0.9901 0.0001 1 98.3 
Hexane+ (C6H14): 0.498 0.5148 0.0001 1 96.6 

Totals 100.000 100.000 

Comments - Additional Data 

ACTUAL ANALYSIS 
BTU -dry (BTU/ft3): 1322.3 BTU -dry (BTU/fT): 1319.2 

BTU -water vapor sat. (BTU/ft3): 1316.6 BTU -water vapor sat. (BTU/ft-1)'- 1313.5 

Specific Gravity -dry: 0.8337 Specific Gravity -dry: 0.8314 
Specific Gravity -water vapor sat.: 0.8406 Specific Gravity -water vapor sat.: 0.8383 

Z-Comp. Factor -dry: 0.99565 Z-Comp. Factor -dry: 0.99568 
Z-Comp. Factor -water vapor sat.: 0.98309 Z-Comp. Factor -water vapor sat.: 0.98314 



HDO 90-23 - 700376.099.01 - SRS# HDO 90-23 - Event 1-12 Hour 

ATTACHMENT 3 
Oxidizer Charts 
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ATTACHMENT 4 
Waste Tickets 



S. C. C. 35434 
ICC MC #259649 

TRANSPORTS 
FRAC TANKS 
VAC TRUCKS 
WINCH TRUCKS 

PATE TRUCKING CO. frtf 
Denver City(806) 592-2772 

Hobbs (575) 397-6264 
Levelland(806) 897-1705 
Seminole(432) 758-2166 
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