
AP- D.1 

STAGE 1 & 2 
REPORTS 

DATE: 
/I Av 22. loco 



RICE Operating 

E-15 Seep 
Site Remediation Report 

RECEIVED 
MAY g 3 2002 

ENVIRONMENTAL BUREAU 
OIL CONSERVATION DIVISION 

^ ^ [ ^ ^ Whole Earth Environmental 
mmmm l%»0 San Gabriel 

Houston, Tx. 77084 
(800) 854-4358 
www.whearth.net 



>2£V 
I H 1 

Executive Summary 

The soil encapsulation portion of this remediation project has been completed. This 
report is written to document that segment of the overall remediation project and to 
provide interested parties with an updated status of the site. 

Excavation 
Approximately twenty-nine thousand cubic yards of brine contaminated soils were 
excavated from an area having the approximate dimensions of 140' X 160' X 35' bgs. In 
accordance with the remediation protocol PR-62, each of the four side walls and the 
bottom ofthe excavation were sampled and tested at Environmental Labs of Texas for the 
presence and concentrations of BTEX, TPH and chlorides (see Laboratory Analytical 
section of this report). 

Encapsulation 
A clay liner having the minimum compacted thickness of 12" was constructed at the 
bottom of the excavation and tested by Pettigrew and Associates for density, (Exhibits 23 
& 24). A 20 mil high density polyethylene liner was placed atop the clay barrier and 
brought up the sides of the excavation to the surface. Care was taken to insure that the 
liner was not cut or punctured during placement or backfilling. The excavated soils were 
replaced within the excavation and compacted to minimize future subsidence. A top liner 
also consisting of 20 mil high density polyethylene was set at a maximum depth of 5' bgs 
and the bottom liner folded over all edges. 

Surface Cover 
Fresh topsoils were placed atop the upper liner and contoured to match the surrounding 
elevations. The area will additionally be seeded with native grasses to minimize erosion, 
and posts will be installed at each corner of the encapsulated area advising of the 
presence of a buried liner. 

Hydrological Activities 
The first quarterly round of sampling has been completed; the results of the sampling 
round are included within the Laboratory Analytical Results section of this report. 
Additional delineation wells are planned for the down and side gradients of the plume. 
Such wells will be drilled and completed within ninety days. 
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Investigations are continuing as to the best method of drawing fluids from the recovery 
well. A decision is planned within ninety days. 
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Exhibit Index 

Exhibit 1. U.S.G.S. map showing the location of the project relative to major landmarks. 

Exhibit 2. U.S.G/S. map showing the location of the project relative to lease roads. Also provides detail 
of location and dimension of spread zone and monitor wells. 

Exhibit 3. Top view excavation detail showing dimensions of the excavation and spread zone. 

Exhibit 4. Side view excavation detail showing dimensions of the excavation and spread zone. 

Exhibit 5. Encapsulation schematic showing the location and dimensions of the encapsulated plume 
relative to the groundwater. 

Exhibit 6. VADSAT NaCl Migration Model data input spreadsheet. 

Exhibit 7. VADSAT NaCl histograph showing predicted contarninant concentrations impacting the 
ground water over a 200 year span. 

Exhibit 8. Liner manufacturer's letter regarding the predicted lifespan of a high-density polyethylene 
material in buried environment. 

Exhibit 9. Technical Specification Sheet for 20 mil HDPE. 

Exhibit 10. Technical specification sheet supplement for 20 mil HDPE. 

Exhibit 11. M.S.D.S. for 20 mil HDPE. 

Exhibit 12. Monitor Well Bailing Log 

Exhibit 13. Photograph of excavation showing ramping and pile location detail. View to East. 

Exhibit 14. Photograph of excavation showing ramping and pile location detail. View to Southeast 
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Exhibit 15. Photograph detailing the location of flowline and associated Dresser coupling at western 
edge of excavation. 

Exhibit 16. Photograph showing the site at the point of maximum excavation depth, (35' bgs). 

Exhibit 17. Photograph detailing the preparation of the site immediately prior to spreading the lower 
liner. Note the clay barrier in the bottom of the excavation. 

Exhibit 18. Photograph detailing the preparation of the site immediately prior to spreading the lower 
liner. 

Exhibit 19. Detail of the lower liner installation. 

Exhibit 20. Detail of the lower liner installation. 

Exhibit 21. Detail of the lower liner installation. 

Exhibit 22. Detail of the upper liner installation. 

Exhibit 23. Clay proctor for materials installed below the HDPE liner 

Exhibit 24. Density testing results for the clay liner. 
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Modeling Data Entry 
Rice Operating Co. 
Junction Box E-15 

NaCl Migration Model 

EXHIBIT 6 
Control Data Entry U / M 

Deterministic Yes 
Final Time 73.000 Days 

Time Interval 365 Days 
Monte Carlo No 
Low Permeability Layer Below Contamination No 

Waste Zone Thickness 50 ft. 
Waste Zone Area 3,721 sq meters 
Ratio of Length to Width 00:00.0 
Initial Total Concentration in Waste 2.800 ppm 

Chemical Data 
NaCl Yes 

Unsaturated Zone 
Soil Database All Groups 
Hydraulic Conductivity 0 088 meters/day 
Hydrological Database Bedded Sedimentary 
Unsaturated Zone Thickness 35 ft. 
Soil Database All Groups 
van Genuchten n 1.09 (Default) 
Residual Water Content 0.068 
Unsaturated Zone Dispersivity 0 Inter na I ly 

Saturated Zone 
Aquifer Porosity 0 2 (Default) 
Longitudinal Dispersivity 0 I n te rna l l y 

Ratio of Long. / Trans. Dispersivities 3 
Ratio of Trans / Vert. Dispersivities 87 
Hydrological Database Bedded Sedimentary 
Aquifer Thickness 10 meters 
Aquifer Gradient 0.00928 
Saturated Hydraulic Conductivity 0.13 meters / day 

Net Infiltration Rate 0.00001 ft. / day 
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February 20.2002 ENCMIMD FILMS DIVISION 

LIFETIME OF POLYETHYLENE LINERS 

Raven Industries hat not performed long term aging smdies on polyethylene geomembranes and 
docs not have data to predict lifetime in a buried application. Most polyethylene products are not 
used in applications where the useful life ofthe product is more than 20 years. Comments on 
lifetimes in excess of 100 years are based on anecdotal field data and limited accelerated aging 
studies. Polyethylene was discovered as a substance in 1933 and the first wave of linear 
polyethylene*, similar to those used in geomembranes. became commercial in the late 1960V 

What wc do know is that polyethylene is a chemically inert polymer, not containing any reaction 
prone functional groups. Because of tins, polyethylene, in the absence of UV and strong 
oxidizers, lasts a long time without loss of properties. In n buried application, in between two 
layers of clayey soil, the main degradation mechanism is oxidation. This reaction takes place 
very slowly at ambient temperatures and is further hindered by the antioxidants that ore part of 
the polyethylene formulation. 

In order to predict lifetime limits due to oxidation, long term accelerated tests need to be 
performed. If the acceleration tool attempts to accelerate the degradation too much, the 
degradation mechanism is likely to he changed uid the resulting prediction inaccurate. Ae a rule 
of thumb, an acceleration factor up to 10 is reasonable. A factor of 100 is not and those 
attempting to predict lifetimes based on such high acceleration factors are risking bad 
interpretations and a bad reputation. 

All that aside, it is desirable tn make some attempt at predicting lifetimes for geomembranes that 
are used in applications such as hazardous or low level radioactive waste disposal where design 
lifetimes on are on lhe order of 1,000 years or more. Doctors Hsuan and Koemer of the 
Geosynthetic Research Institute ore conducting such studies and pushing the envelope on the 
acceptable level of acceleration. In a paper published in the Journal of Geotechnical and 
Gcnoiivironmciital Engineering in June of 1998, they published results showing that the 
depletion ofthe antioxidants in a buried HDPE geomembrane would take 200 years or more at 
20°C. Depletion of Ihe antioxidants takes place prior to the induction period that precedes the 
degradation period. The time for the degradation to Teach a point where the polymer is 
compromised is in itself very long and it's length is not speculated on in the paper. 

Raven's liners are made trom a similar but lower density polyethylene than evaluated in lhe 
above referenced paper, and do contain antioxidants for protection against oxidative degradation 
and carbon black for protection against UV degradation. While Raven Industries is not willing 
lo warrant, guarantee or predict a lifetime of 200 years in a buried application, there is data and 
evidence in the industry tliat indicate that such a prediction is not unreasonable. 

Gary M. Kolbasuk 
Raven Industries 

KO tint mo? • 5w FAUI SD sniT-un; # Uumum lou-aa-na • r*> MS-.WVJJJ 
TDTPL P.02 

EXHIBIT 8 
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Environmental Lining Systems, Inc. 
I ' l). Hox Odessa. Texjw 797M) 1-800-842-0945 

5200 Jnhmmn Rd. 79764 Phone: (915) 366-2611 FAX: (915) 366-2999 

TECHNICAL SPECIFICATION 6HEET 
»Q MIL BLACK P O L V B T H V l m B 

PROPERTIES 

Thickness mils 

Weight per 1000 Sq.ft. 

Density Ib/cm3 

Tensile Strength at Yelid 

Tensile Strength at Break 

Elongation at Break 

Hydrostatic Resistance 

Puncture Resistance 

Tear Resistance 

Volatile Loss 

Resistance to SoU Burial 

Low Temp, Failure 

Dimensional Stability 
%Change 

Environmental Stress 
Crack Resistance 
Hours to failure 

Carbon Black % 

WVTR 
GH2O/100 in 2/24 bra 
(gH20ftri2/24rirs. 

Note; To the best of our knowledoa 
•pecMieation limits. . 

TE9TMETHQB 
ASTM D 1583 

ASTM D792 

ASTM D63S 

ASTM 0638 

ASTM 0638 

ASTM D751 

FTMS 101 C 

ASTM D1004 

ASTM 1203 

ASTMG22 

ASTM D746 

ASTM D1204 

ASTM 033Q7 
Method A 

ASTM D1803 

ASTM E96 
Method A73F, 50% RH 

VALUE 

20 

100 lbs 

87.7 lbs. 

40 lbs. 

90 lbs. 

700% 

122 

38 

13 

<1% 

-4% 

<-M 

<2 

MOO 

275 

.020 
(.022) 

theaa are typical property values and are Intended as guides only. Not 
a* 

EXHIBIT 9 
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RUFCO 2000B, 3000FH 4000B 
I RUFCO UOOB J MJFCO240M BUTtX 40601 

PrOpertl** Ttet Method Mia Roll 
Avenge* 

Typical M 
Average* 

Hn.R0D 
Averages 

lypieainosi 
Avenge* 

Uin. Rol 
Average* 

Typical Dol 
Avenge* 

TMcknest 
mit (nit) 

ASTM 01593 11 
(0.46) 

20 
(031) 

28 
(0.71) 

30 
(0.76) 

37 
(0.94) 

40 
(1.02) 

Denerly ASTM 0782 or 
ASTM Dl 506 

S7.7 
(.925) 

57.T 
(.926) 

577 
(.825) 

Minimum Terorilo 
IMJin.rrkNh 
(Wen width) 

ASTM 0638 
1. Tensio Strengti at Yield 
2. %EtonialionatYWr) 
3. Twulo Strengti at Break 
4. r.Songatcnatare* 
5. Mo0ulus8 100%E:onga«on 

35(91) 
13 

84(152) 
650 

40(70) 
13 

88(154) 
TOO 

32(38) 

mg* 
46(84) 

60(140, 

170J06) 

84(147) 
13 

176̂ 14) 

681116) 
Hydrostatic fleeartsnoe 

ps4(M>a) 
ASTMD7S1 lia 

(814) 
122 

(841) 
160 

(1241) 
185 

(1276) 
230 

(1688) 
250 

(1724) 
Puncture ftaiMance 

W(N) 
FTMS10IC 
Method 2085 

33 
(147) 

38 
(180) 

48 
(214) 

92 
(231) 

61 
[271) 

63 
(289) 

Taw RoslatUM 
WIN) 

ASTM 01004 11 
(49) 

13 
(58) 

18 
HQ 

20 
(89) 

24 
HOT) 

26 
(116) 

UoMUtLoM 
Method A 

ASTM 1203 <1% <1% <)% 

Hettmnc* lo Soil Burial 
(% chant* rnaxtatm la 

original value) 

ASTM 622 
1. TeneJe Strength at Yield 
2. Tentile Strength at Break 
3. Eongallon at >1«W 
4. Elongation at Break 
3. Modulus ot Elasticity 

-4% •4% -4% 

Uw Temp, Impact 
FafcwTempF(C] 

ASTM0746 <-70 
<<-84) 

<-70 
(<-84) 

<-70 
l<-94) 

Oimraioml Stability 
% Change 

ASTM01204 <2 <2 <2 

Environmental 8tr»u 
Crack RM»buK« 
Hour* to failure 

ASTM DE397 Method A >400 >400 >400 

Carbon Bloat % ASTM 01803 2.3 2.73 2J 173 2.5 2.73 
WVTH 

gH,O7100lnV2thH 
(gH,0/iritt«h«) 

ASTM ES6 
Method A 73" F. 5(1% HH .020 

(.022) 
.017 
(.0*9) 

.016 
(.018) 

Ptrmt 
of»lni/rtVne/ln. Ha 

(gniM/iY/aiymri Ng) 

ASTM ESS 
Method A 73'F, 50% RH .027 

(.032) 
.023 
(028) 

.021 
(.026) 

FACTORY SEAM REQUIREMENTS 
BotroMStamSirenjtk 

Ibflik wfcMh 
[N/smwMfc) 

ASTMD4437 
40 
(70) 

43 
(79) 

61 
(107) 

08 
(119) 

72 
(128) 

60 
(140) 

Stan Peel Adhesion 
iBilruwldin 
(WcmwldHi) 

ASTM 04437 
32 
(36) 

38 
(33) 

48 
(64) 

53 
(93) 

S8 
188) 

62 
(108) 

Nominal Weight /Taousaad Sqasr* Feet: RUFCO 2000B -100 lbs., RUFCO 3000B -150 ta., RUFCO 40008 • 200 SM. 

EXHIBIT 10 
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201 OB 

fi*mu£aciursf* 
•MUM RAVEN INDUSTRIES INC. 
iTfTpTn i ~ i»Vi i rtVini > 111 n i. * —— 

SigrwIuwtifT'eriwt 

'P.O. Box 5107 
Sioux Falla, SD 37117 

l S » K ! i l 8 l 2 "E" Avenue 
&&iPiiigSioux Falls, SD 57104 

—swsjsts-~ ' 
v„.,.,„.,v.,.. Octobcr27,1997 

111 1 ma^mvm "mm 11 111" 
(fr^Nitoft*9Wb»lWi,«>\ RUFCO 2010B 

Wmw " Copolymer ef Ethylene ami Octane-1 
FMrth ' (CH2-CH2)n 

Noiw Known 
louts; 

ttaflfi»$ 1 ' Not Applicable (N/A) 
15! 

P«at 
!c*y Weil iiii i A' < J • treat Vofttilik N/A 0 ilwiai^^^^^^ii N/A 

, i W i i l P I ^ _ r . „ 
Inaoluable in Water wSSSro^l^f - Not Reactive in Water 

Black, odorless plastic film. 

Ml^^^ft^Matt N/A N/A 

Mcc% Use water apray. dry chemical, foam or carbon dioxide 
Spteial Fmâ puVf 
ProuediBft*.-;- Fire fightera ahould wear i self-contained breathing apparatus when there is a possibility of 

exposure to smoke, fumes or hazardous decomposition products, lf possible, water should be applied as a spray 

from a fogging nozzle since this material is a surface burning material. 

EXHIBIT 11 
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Pmw 2 Part Number: 2010B 

Temperatures over 570 V will release combustioie gases. 

Strong oxidizing agents. 

The following combustion products may be generated: Carbon dioxide, carbon 
monoxide, water vapor, and trace volatile organic compounds. 

mmmm N / A 

mmmakMmmsmm X 

if!^W^<B^^W' N o t Dcttrmmed Not Determined 

Medical t>̂ tfott̂ <3isnlf?j(l̂ r-«̂  V' There are no known medical conditions aggravated by exposure to this product 

Not 
Listed m* 

M m f f l r W : Not Not 
i^^wMSxM. Ltrtai %M®%&®ffl& Listed 

None " :MmWirWri None 

; ip&s^^|p . . __ 
l^Ps^^S^te^. ^ o s * Pf 0 0 ' 6 1 1 1 8 will result from exposure to molten materials. 

W ^ S ^ ^ Immediately remove victim trom area to Iresh air. Seek medical attention. 

• i l S I TTcoittactcd by mohen material, immediately llush eyeswith plenty of cool wateflbr at least 15 
; minutes. Dw not permit victim to rub eyes. Immediaieiy seek medical attentioa Immediately seek 

•SiiS9 ;̂ii;W:: If contact by molten material, oool immediately with cool water. Do not attempt to remove 
y y solidified material. Immdiately seek medical attentioa 

%8mWti&W!! If material is ingested, contact a physician or Poison Control Center as appropriate whenever 
anv foreign object it swallowed, 

N/A 

N/A N/A t N/A " " ' ' '' "" N/A ' N/A 
I ^ J J ^ S i i i S . Wear protective gloves during tficrraaP" f K i p ^ ^ P Wear eye protection dunnpiemmT 

..yy?^-... . , . w p ^ . i ^ 
• ( ^^l^.•Prali 1il5•t1(l•.^• >,v,V> .*.«.* AV>>>."*>.-.*.«>>>>_ M/**d** M ^ f o r t t a i / a * »—• - • ——- — * - ~ - * - * a _ .• A . • - . J -

N / A N / A 

l ^ i f e l i t ^ ^ ^ ^ ^ ^ ^ ^ W e 4 r protective sleeves when processing material at elevated temperalures~to 
tninimizc the possibility of thermal bums. 

i'fillffi^^ product should be stored in a manner that they are not exposed to ultra-violet 

t!iht.'. ̂ ^ y ? . ' 1 ' ! ^ 8 * 1 1 1 ^ h e a t a n d 8 0 u r c c s of ignition. A static charge may be present on finished products. 

itr&^iii^ Spilled materia] should be swept up and discarded. Comply whh applicable 

federal, state or local regulations. 

'•^t&^^^^^DwpoK in accordance with local regulations 

IMPORTANT - Do not leave lilunk spaces. IT information is unavailable, unknown or docs not apply, so indicate 
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Lower Liner Installation 
Preparation Detail 
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PETTIGREW and ASSOCIA TES 
CONSULTING ENGINEERS 
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CLIENT" Environmental Plus 

SAMPLE LOCATION: Stockpile 

PROJECT: General Information 

SOIL DESCRIPTION: Red Clay 

SOIL CLASSIFICATION: 

ATTERBERG: LL PI 

DATE: 1QH9/Q-I 

TEST METHOD: ASTM: D 698 
Sampled & Delivered 10/22/01 

LAB NO. 01-2155-2156 

SIEVE ANALYSIS - % PASSING 

COPIES: Environmental Plus 

PETTIGREW and ASSOCIATES 

BY. <Z~^&>~r^uLt^^ 

EXHIBIT 23 
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LABORATORY TEST REPORT 
PETTIGREW and ASSOCIATES, P.A. 

11 ION. GRIMES 
HOBBS, NM 88240 

(505) 393-9627 

DEBRA r KICKS. P E /L.S1 
WILLIAM M. HICKS, ni P.E./P.S. 

TO: Rice Operating Corporation 
Attn: Carolyn Haynes 
122 W.Taylor 
Hobbs, NM 88240 

MATERIAL: Red Clay 

TEST METHOD: ASTM: D 2B22 

PROJECT: E-15 

DATE OF TEST: February 22, 2002 DEPTH: Finish ad Subgiade 

TEST NO. LOCATION 
DRY DENSITY 
% Maximum V. MOISTURE DEPTH 

SG-1 30' S. S 15' E. Of NW Comer 112.9 12.B 

SG-2 15" N. & 20' W. Of SE Comer 108.0 16.2 

CONTROL DENSITY: 103.0 OPTIMUM MOISTURE: 22.7% 
ASTM: D698 

REQUIRED COMPACTION: 95% 

LAB NO.: 02 389-391 PETTIGREW and ASSOCIATES 

COPIES TO: Rico Engineering 

EXHIBIT 24 



n n mmmm 

Procedures 

This section contains copies ofthe field testing and laboratory sample collection procedures employed 
on this project. 



M M 
«HAT 

QP-06 Rev. C 

WHOLE EARTH ENVIRONMENTAL 
QUALITY PROCEDURE 

Procedure for Conducting Field TPH Analysis 

Completed By: Approved By: Effective Date: 02/15/97 

1.0 Purpose 
To define the procedure to be used in conducting total percentage 
hydrocarbon testing in accordance with EPA Method 418.1 (modified) using 
the "MEGA" TPH Analyzer. 

2.0 Scope 
This procedure is to be used for field testing and on site remediation 
information. 

3.0 Procedure 
3.1 The G.A.C. "MEGA" TPH analyzer is an instrument that measures 
concentrations of aliphatic hydrocarbons by means of infra-red 
spectrometry. It is manufactured to our specifications and can accurately 
measure concentrations from two parts per million through 100,000 parts 
per million. The unit is factory calibrated however minor calibration 
adjustments may be made in the field. Quality Procedure 25 defines the 
field calibration methods to be employed. 

3.2 Prior to taking the machine into the field, insert a 500 ppm and 5,000 ppm 
calibration standard into the sample port ofthe machine. Zero out the 
Range dial until the instrument records the exact standard reading. 

3.3 Once in the field, insert a large and small cuvette filled with clean Freon 
113 into the sample port ofthe machine. Use the range dial to zero in the 
reading. If the machine does not zero, do not attempt to adjust the span 
dial. Immediately implement Quality Procedure 25 . 
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3.4 Place a 100 g. weight standard on the field scale to insure accuracy. Zero 
out the scale as necessary. 

3.5 Tare a clean 100 ml. sample vial with the Teflon cap removed. Add 10 g. 
(+/- .01 g), of sample soil into the vial taking care to remove rocks or 
vegetable matter from the sample to be tested. If the sample is wet, add up 
to 5 g. silica gel or anhydrous sodium sulfate to the sample after weighing. 

3.6 Dispense 10 ml. Freon 113 into the sample vial. 

3.7 Cap the vial and shake for five minutes. 

3.8 Carefully decant the liquid contents of the vial into a filter/desiccant 
cartridge and affix the cartridge cap. Recap the sample vial and set aside. 

3.9 Insert the metal tip of the pressure syringe into the cap opening and slowly 
pressurize. WARNING: APPLY ONLY ENOUGH PRESSURE ON 
THE SYRINGE TO EFFECT FLOW THROUGH THE FILTERS. 
TOO MUCH PRESSURE MAY CAUSE THE CAP TO SEPARATE 
FROM THE BODY OF THE CARTRIDGE. Once flow is established 
through the cartridge direct the flow into the 5 cm. cuvette until the 
cuvette is full. Reverse the pressure on the syringe and remove the syringe 
tip from the cartridge cap. Set the cartridge aside in vertical position. 

3.10 The cuvette has two clear and two frosted sides. Hold the cuvette by the 
frosted sides and carefully insert into the sample port of the machine. 
Read the right hand digital read-out of the instrument. If the reading is 
less than 1,000 ppm. the results shall be recorded in the field Soil 
Analysis Report. If the result is higher than 1,000 ppm, continue with the 
dilution procedure. 

4.0 Dilution Procedure 
4.1 When initial readings are greater than 1,000 ppm using the 5 cm. cuvette, 

pour the contents ofthe 5 cm. cuvette into a 1 cm. cuvette. Insert the 1. cm 
cuvette into the metal holder and insert into the test port ofthe instrument. 



QP-06 Page 3 

4.1 Read the left hand digital read-out of the machine. If the results are less 
than 10,000 ppm, record the results into the field Soil Analysis Report. If 
greater than 10,000 ppm, continue the dilution process. Concentrations 
>10,000 ppm are to be used for field screen purposes only. 

4.2 Pour the contents ofthe small cuvette into a graduated glass pipette. Add 
10 ml. pure Freon 113 into the pipette. Shake the contents and pour into 
the 1cm. cuvette. Repeat step 4.2. adding two zeros to the end ofthe 
displayed number. If the reported result is greater than 100,000 ppm. the 
accuracy of further readings through additional dilutions is extremely 
questionable. Do not use for reporting purposes. 

4.4 Pour all sample Freon into the recycling container. 

5.0 Split Samples 

5.1 Each tenth test sample shall be a split sample. Decant approximately one 
half of the extraction solvent through a filter cartridge and insert into the 
instrument to obtain a concentration reading. Clean and rinse the cuvette 
and decant the remainder of the fluid to obtain a second concentration 
reading from the same sample. If the second reading varies by more than 
1% from the original, it will be necessary to completely recalibrate the 
instrument. 



QP-77 

WHOLE EARTH ENVIRONMENTAL 
QUALITY PROCEDURE 

Procedure for Obtaining 
Soil Samples for Transportation to a Laboratory 

Completed By: Approved By: Effective Date: / / 

1.0 Purpose 
This procedure outlines the methods to be employed when obtaining soil 
samples to be taken to a laboratory for analysis. 

2.0 Scope 
This procedure is to be used when collecting soil samples intended for 
ultimate transfer to a testing laboratory. 

3.0 Preliminary 
3.1 Obtain sterile sampling containers from the testing laboratory designated 

to conduct analyses of the soil. The shipment should include a Certificate 
of Compliance from the manufacturer ofthe collection bottle or vial and a 
Serial Number for the lot of containers. Retain this Certificate for future 
documentation purposes. 

3.2 If collecting TPH, BTEX, RCRA 8 metals, cation / anions or O&G, the 
sample jar maybe a clear 4 oz. container with Teflon lid. If collecting 
PAH's, use an amber 4 oz. container with Teflon lid. 

4.0 Chain of Custody 
4.1 Prepare a Sample Plan. The plan will list the number, location and 

designation of each planned sample and the individual tests to be 
performed on the sample. The sampler will check the list against the 
available inventory of appropriate sample collection bottles to insure 
against shortage. 

4.2 Transfer the data to the Laboratory Chain of Custody Form. Complete all 
sections ofthe form except those that relate to the time of delivery of the 
samples to the laboratory. 
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4.3 Pre-label the sample collection jars. Include all requested information 
except time of collection. (Use a fine point Sharpie to insure that the ink 
remains on the label). Affix the labels to the jars. 

5.0 Sampling Procedure 
5.1 Go to the sampling point with the sample container. If not analyzing for 

ions or metals, use a trowel to obtain the soil. Do not touch the soil with 
your bare hands. Use new latex gloves with each sample to help minimize 
any cross-contamination. 

5.2 Pack the soil tightly into the container leaving the top slightly domed. 
Screw the lid down tightly. Enter the time of collection onto the sample 
collection jar label. 

5.3 Place the sample directly on ice for transport to the laboratory. 

5.4 Complete the Chain of Custody form to include the collection times for 
each sample. Deliver all samples to the laboratory. 

6.0 Documentation 
6.1 The testing laboratory shall provide the following minimum information: 

A. Client, Project and sample name. 
B. Signed copy of the original Chain of Custody Form including data on 

the time the sample was received by the lab. 
C. Results of the requested analyses 
D. Test Methods employed 
E. Quality Control methods and results 



QP-78 

WHOLE EARTH ENVIRONMENTAL 
QUALITY PROCEDURE 

Procedure for Obtaining Water Samples (Cased Wells) 
Using Grundfos Pump 

Completed By: Approved By: Effective Date: / / 

1.0 Purpose 
This procedure outlines the methods to be employed in obtaining water 
samples from cased monitoring wells. 

2.0 Scope 
This procedure shall be used for developed, cased water monitoring wells. It 
is not to be used for standing water samples such as ponds or streams. 

3.0 Preliminary 
3.1 Obtain sterile sampling containers from the testing laboratory designated 

to conduct analyses ofthe water. The shipment should include a 
Certificate of Compliance from the manufacturer of the collection bottle or 
vial and a Serial Number for the lot of containers. Retain this Certificate 
for future documentation purposes. 

3.2 The following table shall be used to select the appropriate sampling 
container, preservative method and holding times for the various elements 
and compounds to be analyzed. 

Compound 
to be 

Analyzed 

Sample 
Container 

Size 

Sample 
Container 

Description 

Cap 
Requirements 

Preservative Maximum 
Hold Time 

BTEX 40 ml. VOA Container Teflon Lined HCI 7 days 
TPH 1 liter clear glass Teflon Lined HCI 28 days 
PAH 1 liter clear glass Teflon Lined Ice 7 days 
Cation / Anion 1 liter clear glass Teflon Lined None 48 Hrs. 
Metals 1 liter HD polyethylene Any Plastic Ice / HN0 3 28 Days 
TDS 300 ml. clear glass Any Plastic Ice 7 Days 
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4.0 Chain of Custody 
4.1 Prepare a Sample Plan. The plan will list the well identification and the 

individual tests to be performed at that location. The sampler will check 
the list against the available inventory of appropriate sample collection 
bottles to insure against shortage. 

4.2 Transfer the data to the Laboratory Chain of Custody Form. Complete all 
sections of the form except those that relate to the time of delivery of the 
samples to the laboratory. 

4.3 Pre-label the sample collection jars. Include all requested information 
except time of collection. (Use a fine point Sharpie to insure that the ink 
remains on the label). Affix the labels to the jars. 

5.0 Bailing Procedure 
5.1 Identify the well from the site schematics. Place pre-labeled jar(s) next to 

the well. Remove the bolts from the well cover and place the cover with 
the bolts nearby. Remove the plastic cap from the well bore by first lifting 
the metal lever and then unscrewing the entire assembly. 

5.2 Lower the ES-60 pump into the monitor well bore taking care to insure 
that the pump and first 10' of hose and cable does not touch the ground or 
become cross-contaminated by contact with anything containing 
hydrocarbon residues. When the pump reaches the bottom of the well bore 
you will feel the hose and cable assembly go slack. Lift the pump a 
minimum distance of 18" above the bottom of the well bore and clamp the 
hose assembly to the top of the well bore by means of vice grips. (Take 
care to insure that the vice grips are adjusted so as not to "choke" the 
hose). 

5.3 Attach the electrical cable leads to an automobile battery and begin 
pumping the well bore. If the pump does not bring fluid to the surface 
within one minute, disconnect the electrical leads, and re-connect for four 
seconds three times to remove air cavitation. 

5.4 The pump has a minimum volume of 2.8 gallons per minute at 60'. Purge 
the well by pumping for a minimum of 10 minutes before taking a sample. 

6.0 Sampling Procedure 
6.1 Once the well has been bailed in accordance with 5.2 of this procedure, a 

sample may be decanted into the appropriate sample collection jar directly 
from the bailer. The collection jar should be filled to the brim. Once the 
jar is sealed, turn the jar over to detect any bubbles that may be present. 
Add additional water to remove all bubbles from the sample container. 
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6.2 Note the time of collection on the sample collection jar with a fine 
Sharpie. 

6.3 Place the sample directly on ice for transport to the laboratory. The 
preceding table shows the maximum hold times between collection and 
testing for the various analyses. 

6.4 Complete the Chain of Custody form to include the collection times for 
each sample. Deliver all samples to the laboratory. 

7.0 Decontamination 
7.1 After removing the pump from the well, use an aerosol spray pump bottle 

filled with denatured isopropyl alcohol to clean the pump and first 10' of 
the cable and hose assembly. Rinse the sprayed portion with distilled 
water to remove the alcohol and dry with a clean rag. Discard the rag after 
each use. During transport, the pump assembly should be carried in a 2" 
PVC protective sleeve. 

8.0 Documentation 
8.1 The testing laboratory shall provide the following minimum information: 

A. Client, Project and sample name. 
B. Signed copy of the original Chain of Custody Form including data on 

the time the sample was received by the lab. 
C. Results of the requested analyses 
D. Test Methods employed 
E. Quality Control methods and results 
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QP-96 

WHOLE EARTH ENVIRONMENTAL 
QUALITY PROCEDURE 

Sampling and Testing Protocol 
Chloride Titration Using .1 Normal 

Silver Nitrate Solution 

Completed By: Approved By: Effective Date: / / 

1.0 Purpose 
This procedure is to be used to determine the concentrations of chlorides in 
soils. 

2.0 Scope 
This procedure is to be used as the standard field measurement for soil 
chloride concentrations. 

3.0 Sample Collection and Preparation 
3.1 Collect at least 80 g. of soil from the sample collection point. Take 

care to insure that the sample is representative of the general background 
to include visible concentrations of hydrocarbons and soil types. If 
necessary, prepare a composite sample of soils obtained at several points 
in the sample area. Take care to insure that no loose vegetation, rocks or 
liquids are included in the sample(s). 

3.2 The soil sample(s) shall be immediately inserted into a one quart or 
larger polyethylene freezer bag. Care should be taken to insure that no 
cross-contamination occur between the soil sample and the collection tools 
or sample processing equipment. 

3.3 The sealed sample bag should be massaged to break up any clods. 
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4.0 Sample Preparation 
4.1 Tare a plastic cup having a minimum six-ounce capacity. Add between 

80-120 grams ofthe soil sample and record the weight. 

4.2 Add the same weight of distilled water to the soil sample and stir 
thoroughly using a glass or plastic stir stick. 

4.3 Allow the sample to set for a period of thirty minutes. The sample 
should be stirred at least three times before fluid extraction. 

4.4 Carefully pour off the free liquid from the sample through a paper 
filter into a clean plastic cup. 

5.0 Titration Procedure 
5.1 Using a graduated pipette, remove 10 ml extract and dispense into a 

clean plastic cup. 

5.2 Add 2-3 drops potassium chromate (K2C1O4) to mixture. 

5.3 If the sample contains any sulfides (hydrogen or iron sulfides are 
common to oilfield soil samples) add 2-3 drops of hydrogen peroxide 
(H2O2) to mixture. Allow the mixture to set for a minimum of five 
minutes. 

5.4 Using a 1 ml pipette, carefully add .1 normal silver nitrate solution to 
sample until solution turns salmon red when viewed with yellow 
goggles. Be consistent with endpoint recognition. 

6.0 Calculation 
Multiply the amount of silver nitrate used in step 5.4 by 354.5 to obtain the 
chloride concentration in mg / L. 



Remediation Protocol 

This section contains a copy of PR-62. This site specific remediation protocol describes the methods 
employed to encapsulate the seep plume source, and monitor future contaminant migration. 
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PR-62 

Spill Remediation Protocol 
Rice Operating Co. 
Junction Box E-15 

1.0 Purpose 
This protocol is provide a detailed outline ofthe steps to be employed in the 
remediation and final closure of a spill area adjacent to Rice Operating Co. Junction 
Box E-15. 

2.0 Scope 
This protocol is site specific. 

3.0 Preliminary 
Prior to any field operations, Whole Earth Environmental shall conduct the 
following activities: 

3.1 Client Review 
3.1.1 Whole Earth shall meet with cognizant personnel within Rice Operating 

Co. (ROC) to review this protocol and make any requested modifications or 
alterations prior to submittal to the State of New Mexico Oil Conservation 
Division. 

3.1.2 Changes to this protocol will be documented and submitted for final 
review by ROC prior to submittal to the Oil Conservation Division. 

3.2 Oil Conservation Division Review 
3.2.1 Upon client approval, this protocol and associated modeling results will be 

submitted to the New Mexico Oil Conservation Division for review and 
comment. Recommended changes will be reviewed by the client prior to 
implementation. 
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3.2.2 Any recommended changes effecting costs will require a revised quotation 
to be issued to the client for approval prior to the commencement of any 
on-site remediation activity. 

4.0 Safety 
4.1 Prior to work on the site, Whole Earth shall obtain the location and phone 
numbers of the nearest emergency medical treatment facility. We will review all 
safety related issues with the appropriate ROC personnel, sub-contractors and 
exchange phone numbers. 

4.2 A tailgate safety meeting shall be held and documented each day. All sub
contractors must attend and sign the daily log-in sheet. 

4.3 Anyone allowed on to location must be wearing sleeved shirts, steel toed boots, 
and long pants. Each vehicle must be equipped with two way communication 
capabilities. 

4.4 Prior to any excavation, the area shall be surveyed with a line finder. If lines are 
discovered within the area to be excavated they shall be marked with pin flags on 
either side of the line at maximum five foot intervals. 

5.0 Excavation & Remediation 
5.1 The site shall be excavated to a minimum depth of 35' BGS. All materials will be 
deposited immediately adjacent to the excavation. 

5.2 Each of the four side-walls and bottom will be will be tested on a minimum five 
point composite basis for the presence and concentrations of TPH, BTEX and 
chlorides. The Hobbs office of the NMOCD will be alerted a minimum of twenty-
four hours in advance of any sampling event. Soil samples will be collected in 
accordance with WEQP-77 and transported to a lab for analysis. 

5.3 The sidewalls of the site shall meet the following criteria contaminant 
concentrations: 
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Benzene: 
BTEX: 
TPH: 

10 ppm 
50 ppm 
lOOppm 

Chlorides: 250 ppm 

5.4 The bottom of the excavation must meet the benzene, BTEX, and TPH 
requirements specified in 5.3 and have a maximum chloride concentration of 2,000 
ppm. 

6.0 Clay Liner 
Upon reaching a minimum depth of 35'BGS and achieving the closure standards 
specified within 5.4, a clay liner will be installed and compacted to a minimum depth 
of 12". The liner will meet or exceed 95% of a Proctor Test ASTM D-698 with a 
permeability (hydraulic conductivity) equal to or less than 1X10"7 cm/sec for 
containment / isolation of impact. 

7.0 Lower Polyethylene Liner 
Upon installation of the clay liner, a 20 mil polyethylene liner will be constructed to 
cover the contour ofthe excavation up to surface level. The previously excavated 
soils will be re-deposited within the liner to a depth no less than 5' BGL. 

8.0 Upper Liner 
A 20 mil high density polyethylene top liner will be installed above the excavated 
area and overlapped with the lower liner to prevent surface drainage into to the 
containment area. The surface will be covered with a minimum of 5' of fresh topsoil 
and contoured to match the surrounding elevations. 

9.0 Recovery & Monitoring Wells 
9.1 At the completion ofthe surface remediation portion ofthe project, a recovery 
well will be installed at the location of the existing MW-1. The recovery well will be 
a minimum 4" diameter and drilled at least 10' into the water table. A windmill will 
be erected over the well and all pumped fluids diverted to disposal well N-l8. 

9.2 Delineation wells will be drilled down gradient of the plume to determine the 
lateral extent of contamination. 

10. Monitoring 
10.1 The recovery well and each monitoring well will be sampled on quarterly basis 
for the presence and concentrations of chlorides. Final site closure will occur after 
the recovery well and all monitoring wells meet NMWQCC standards for a period 
of four consecutive quarters. 



11.0 Documentation & Reporting 
11.1 At the conclusion of the pit remediation project, Whole Earth will prepare a 

closure report to include the following information: 

• A plat map of the location showing the exact location ofthe pit, the 
dimensions prior to excavation and the actual excavated dimensions. 

• Photographs of the site prior to excavation, at the point of maximum 
excavation, liner installation details, and after final closure 

• Design and construction details of the drawdown and monitoring wells. 
• Design and construction details of the windmill and ancillary piping. 
• Laboratory analytical results ofthe sidewalls and bottom of the excavation 
• MSDS of the polyethylene liners 
• Proctor and density tests of the clay liner. 
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Laboratory Analytical Reports 

This section contains copies ofthe laboratory analytical results of soil samples obtained from each ofthe 
four side walls and bottom ofthe excavation. All submitted samples were five point composites taken 
from the center point and each corner ofthe plane face. 



ANALYTICAL REPORT 

Prepared for: 

MIKE GRIFFIN 
WHOLE EARTH 
19606 SAN GABRIEL 
HOUSTON, TX 77084 

Project: E-15 

Order#: G0202645 

Report Date: 02/27/2002 

Certificates 
US EPA Laboratory Code TX00158 

ENVIRONMENTAL LAB OF TEXAS I , LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800 



ENVIRONMENTAL LAB OF TEXAS 
QUALITY CONTROL REPORT 

Test Parameters Order#: G0202645 

BLANK LAB-ID # 
Sample 

Concentr. 
Spike 

Concentr. 
QCTest 
Result 

Pet (%) 
Recovery 

RPD 

Chloride-mg/kg 0000705-01 <10 

MS LAB-ID # 
Sample 

Concentr. 
Spike 

Concentr. 
QC Test 
Result 

Pct(%) 
Recovery 

RPD 

Chloride-mg/kg 0202621-01 5100 10000 16000 104.6% 

MSD LAB-ID tt 
Sample 

Concentr. 
Spike 

Concentr. 
QC Test 
Result 

Pet (%) 
Recovery 

RPD 

Chloride-mg/kg 0202621-01 5100 10000 16000 104.6% 0.% 

SRM LAB-ID # 
Sample 

Concentr. 
Spike 

Concentr. 
QCTest 
Result 

Pet (%) 
Recover}' 

RPD 

Chloride-mg/kg 0000705-04 5000 5000 101.% 0.% 

ENVIRONMENTAL LAB OF TEXAS I , LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800 



ENVIRONMENTAL LAB OF TEXAS 
ANALYTICAL REPORT 

MIKE GRIFFIN 

WHOLE EARTH 

19606 SAN GABRIEL 

HOUSTON, TX 77084 

Order*: G020264S 

Project: 

Project Name: E-15 

Location: Eunice, NM 

Lab ID: 

Sample ID: 

0202645-02 

South WaU 

Method 

Blank 

0000700-02 

8021B/5030 BTEX 
Date Date Sample 

Prepared Analyzed Amount 

02/23/102 1 
10:49 

Dilution 
Factor Analyst 

CK 

Parameter Result 
ug/kg 

RL 

Benzene <25.0 25.0 

Ethylbenzene <25.0 25.0 

Toluene <25.0 25.0 

p/m-Xylene <25.0 25.0 

o-Xylene <2S.O 25.0 

Method 

8021B 

Lab ID: 

Sample ID: 

0202645-03 

West Wall 

Method 
Blank 

0000701-02 

Date 
Prepared 

8015M TPH GRO/DRO 
Date Sample Dilution 

Analyzed 

02/24/2002 
15:58 

Amount 

1 

Factor 

1 

Analyst 

CK 

Parameter Result 
mg/kg 

RL 

GRO, C6-C12 <10.0 10.0 

DRO,>C12-C28 < 10.0 10.0 

Method 

8015 

Page 2 ofS DL-DUutedout N/A = Not Applicable RL= Reporting Limit 

ENVIRONMENTAL LAB OF TEXAS I , LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800 



ENVIRONMENTAL LAB OF TEXAS 
ANALYTICAL REPORT 

MIKE GRIFFIN 
WHOLE EARTH 
19606 SAN GABRIEL 
HOUSTON, TX 77084 

Order*: G0202645 

Project: 

Project Name: E-15 
Location: Eunice, NM 

Lab ID: 

Sample ID: 

0202645-03 

West Wall 

8021B/5030 BTEX 
Method Date Date Sample DUution 
Blank Prepared Analyzed Amount Factor 

0000700-02 02/23/102 I 1 
11:11 

Analyst 

CK 

Parameter Result 
ug/kg 

RL 

Benzene <25.0 25.0 

Ethylbenzene <25.0 25.0 

Toluene <25.0 25.0 

p/m-Xylene <25.0 25.0 

o-Xylene <25.0 25.0 

Method 

8021B 

Lab ID: 

Sample ID: 

0202645-04 

North WaU 

Method 
Blank 

0000701-02 

8015MTPHGRO/DRO 
Date Date Sample Dilution 

Prepared Analyzed Amount Factor 

02/24/2002 1 1 
16:09 

Parameter Result 
mg/kg 

RL 

GRO.C6-C12 < 10.0 10.0 

DRO,>C12-C28 <10.0 10.0 

Method 

8015 

Page 3 of 5 DL = Diluted out N/A » Not Applicable RL = Reporting Limit 

ENVIRONMENTAL LAB OF TEXAS I , LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800 



ENVIRONMENTAL LAB OF TEXAS 
ANALYTICAL REPORT 

MIKE GRIFFIN Order*: G020264S 

WHOLE EARTH Project: 

19606 SAN GABRIEL Project Name: E-15 

HOUSTON, TX 77084 Location: Eunice, NM 

8021B/5030 BTEX 
Date Sample Dilution 

Analyzed Amount Factor Analyst Method 

02/23/102 1 1 CK 8021B 
11:33 

Parameter Result 
ug/kg 

RL 

Benzene <25.0 25.0 

Ethylbenzene <25.0 25.0 

Toluene <25.0 25.0 

p/m-Xylene <25.0 25.0 

o-Xylene <25.0 25.0 

Lab ID: 0202645-04 

SamplelD: North Wall 

Method Date 
Blank Prepared 

0000700-02 

Lab ID: 0202645-05 

Sample ID: Bottom 

8015M TPH GRO/DRO 
Method Date Date Sample Dilution 
Blank Prepared Analyzed Amount Factor Analyst Method 

0000701-02 02/24/2002 1 1 CK 8015 
16:20 

Parameter Result 
mg/kg 

RL 

GRO, C6-C12 <10.0 10.0 

DRO, >C12-C28 <10.0 10.0 

Page 4 of 5 DL = Diluted out N/A = Not Applicable RL = Reporting Limit 

ENVIRONMENTAL LAB OF TEXAS I , LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800 



ENVIRONMENTAL LAB OF TEXAS 
ANALYTICAL REPORT 

MIKE GRIFFIN Order*: G0202645 

WHOLE EARTH Project: 

19606 SAN GABRIEL Project Name: E-15 
HOUSTON, TX 77084 Location: Eunice, NM 

Lab ID: 0202645-05 

Sample ID: Bottom 

8021B/5030 BTEX 
Method Date Date Sample Dilution 
Blank Prepared Analyzed Amount Factor Analyst 

0000700-02 02/23/102 1 1 CK 
11:55 

Parameter Result 
ug/lcg 

RL 

Benzene <25.0 25.0 

Ethylbenzene <25.0 25.0 

Toluene <25.0 25.0 

p/m-Xylene <25.0 25.0 

o-Xylene <25.0 25.0 

Approval: f C p y t c i ^ d r * - j v £ ) "L'T-T-QZ. 
Raland K. Turtle, Lab Director, QA Officer Dale 
Celey D. Keene, Org. Tech. Director 
Jeanne McMurrey, Inorg. Tech. Director 
Irene Perry, QA Assistant 
Sandra Biezugbe, Lab Tech. 
Curt Cowdrey, Lab Tech. 
Sara Molina, Lab Tech. 

Method 

8021B 

Page 5 of5 DL = Diluted out N/A = Not Applicable RL = Reporting Limit 

ENVIRONMENTAL LAB OF TEXAS I , LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800 



ENVIRONMENTAL LAB OF TEXAS 
ANALYTICAL REPORT 

MIKE GRIFFIN Order*: G020264S 
WHOLE EARTH Project: 
19606 SAN GABRIEL Project Name: E-15 

HOUSTON. TX 77084 Location: Eunice, NM 

Lab ID: 

Sample ID: 

0202645-01 

East Wall 

Test Parameters 
Parameter 

Chloride 

Lab ID: 

Sample ID: 

0202645-02 

South Wall 

Test Parameters 
Parameter 

Chloride 

Result 

197 

Units 

mg/kg 

Dilution 
Factor 

Date 
RL Method Analyzed Analyst 

10 9253 02/21/2002 SB 

Dilution Date 
Result Units Factor RL Method Analyzed Analyst 

256 mg/kg 1 10 9253 02/21/2002 SB 

Lab ID: 

Sample ID: 

0202645-03 

West Wall 

Test Parameters 
Parameter 

Chloride 

Dilution Date 
Result Units Factor RL Method Analyzed Analyst 

106 mg/kg 1 10 9253 02/21/2002 SB 

Lab ID: 

Sample ID: 

0202645-04 

North Wall 

Test Parameters 
Parameter 

Chloride 

Result 

213 

Units 

mg/kg 

Dilution 
Factor 

Date 
RL Method Analyzed Analyst 

10 9253 02/21/2002 SB 

Lab ID: 0202645-05 

Sample ID: Bottom 

Test Parameters Dilution Date 
Parameter Result Units Factor RL Method Analyzed Analyst 

Chloride 2040 mg/kg 1 10 9253 02/21/2002 SB 

Approval: 
Raland K. Tuttle, Lab Director̂ QA Officer Date 
Celey D. Keene, Org. Tech. Director 
Jeanne McMurrey, Inorg. Tech. Director 
Irene Perry, QA Assistant 
Sandra Biezugbe, Lab Tech. 
Curt Cowdrey, Lab Tech. 
Sara Molina, Lab Tech. 

RL - Reporting Limit N/A » Not Applicable 

ENVIRONMENTAL LAB OF TEXAS I , LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800 



ENVIRONMENTAL LAB OF TEXAS 
QUALITY CONTROL REPORT 

8015M TPH GRO/DRO Order* 00202545 

BLANK LAB-ID # 
Sample 

Concentr. 
Spike 

Concentr. 
QCTest 
Result 

Pet (%) 
Recovery 

RPD 

GRO,C6-C12-mg/kg 0000701-02 <10 

DRO, >C12-C28-mg/kg 0000701-02 <10 

MS LAB-ID # 
Sample 

Concentr. 
Spike 

Concentr. 
QCTest 
Result 

Pct(%) 
Recovery 

RPD 

GRO, C6-C12-mg/kg 0202645-01 0 480 530 111.1% 

DRO, >C12-C28-mgfcg 0202645-01 0 480 550 115.1% 

MSD LAB-ID # 
Sample 

Concentr. 
Spike 

Concentr. 
QCTest 
Result 

Pct(%) 
Recovery 

RPD 

GRO, C6-C12-mg/kg 0202645-01 0 480 520 108.6% 2.3% 

DRO, >C12-C28-mg/kg 0202645-01 0 480 560 116.6% 1.3% 

SRM LAB-ID ft 
Sample 

Concentr. 
Spike 

Concentr. 
QCTest 
Result 

Pet (%) 
Recover}' 

RPD 

GRO,C6-C12-mg/kg 0000701-05 500 480 97.% 0.% 

DRO, >C12-C28-mg/kg 0000701-05 500 470 94.8% 0.% 

ENVIRONMENTAL LAB OF TEXAS I , LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800 



ENVIRONMENTAL LAB OF TEXAS 
QUALITY CONTROL REPORT 

8021B/5030 BTEX Order* G0202645 

BLANK LAB-ID # 
Sample 

Concentr. 
Spike 

Concentr. 
QCTest 
Result 

Pet (%) 
Recovery 

RPD 

Benzene-ug'kg 0000700-02 <25 

Ethylbenzene-ug/kg 0000700-02 <25 

Toluene-ug/kg 0000700-02 <25 

p/m-Xylene-ug/kg 0000700-02 <25 

o-Xylene-ugltg 0000700-02 <25 

MS LAB-IDA 
Sample 

Concentr. 
Spike 

Concentr. 
QCTest 
Result 

Pct(%) 
Recovery 

RPD 

Benzene-ug/kg 0202645-02 0 100 90 90.5% 

Ethylbenzene-ug/kg 0202645-02 0 100 110 107.% 

Toluene-ug/kg 0202645-02 0 100 100 100.% 

p/m-Xylene-ug/kg 0202645-02 0 200 220 110.% 

o-Xylene-ug/kg 0202645-02 0 100 110 111.% 

MSD LAB-ID # 
Sample 

Concentr. 
Spike 

Concentr. 
QCTest 
Result 

Pet (%) 
Recovery 

RPD 

Benzene-ug/kg 0202645-02 0 100 94 94.4% 4.2% 

Ethylbenzene-ug/kg 0202645-02 0 100 no 112.% 4.6% 

Toluene-ug/kg 0202645-02 0 100 100 105.% 4.9% 

p/m-Xylene-ug/kg 0202645-02 0 200 220 112.5% 2.2% 

o-Xylene-ug/kg 0202645-02 0 100 no 114.% 2.7% 

SRM LAB-ID # 
Sample 

Concentr. 
Spike 

Concentr. 
QCTest 
Result 

Pet (%) 
Recovery 

RPD 

Benzene-ug/kg 0000700-05 100 100 102.% 0.% 

Ethylbenzene-ug/kg 0000700-05 100 110 114.% 0.% 

Toluene-ug/kg 0000700-05 100 110 107.% 0.% 

p/m-Xylene-ug/kg 0000700-05 200 230 114.% 0.% 

o-Xylene-ug/kg 0000700-05 100 120 115.% 0.% 

ENVIRONMENTAL LAB OF TEXAS I , LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800 



ENVIRONMENTAL LAB OF TEXAS 
ANALYTICAL REPORT 

MIKE GRIFFIN Order*: G0202645 
WHOLE EARTH Project: 

19606 SAN GABRIEL Project Name: E-15 
HOUSTON, TX 77084 Location: Eunice, NM 

Lab ID: 0202645-01 

SamplelD: East Wall 

Method 

Blank 

0000701-02 

Parameter Result 
mg/kg 

RL 

GRO, C6-C12 < 10.0 10.0 

DRO,>C12-C28 < 10.0 10.0 

801SM TPH GRO/DRO 
Date Date Sample Dilution 

Prepared Analyzed Amount Factor Analyst Method 

02/24/2002 1 1 CK 8015 
14:42 

Method 
Blank 

0000700-02 

Parameter Result 
ug/kg 

RL 

Benzene <25.0 25.0 

Ethylbenzene <25.0 25.0 

Toluene <25.0 25.0 

p/m-Xylene <25.0 25.0 

o-Xylene <25.0 25.0 

8021B/5030 BTEX 
Date Date Sample Dilution 

Prepared Analyzed Amount Factor Analyst Method 

02/23/102 1 1 CK 8021B 
10:27 

Lab ID: 0202645-02 

Sample ID: South Wall 

Method 
Blank 

0000701-02 

Parameter Result 
mg/kg 

RL 

GRO, C6-C12 <10.0 10.0 

DRO,>C12-C28 < 10.0 10.0 

8015M TPH GRO/DRO 
Date Date Sample Dilution 

Prepared Analyzed Amount Factor Analyst Method 

02/24/2002 1 1 CK 8015 
15:16 

DL-Diluted out N/A = Not Applicable RL = Reporting Limit Page 1 of 5 

ENVIRONMENTAL LAB OF TEXAS I , LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800 
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ENVIRONMENTAL LAB OF TEXAS 
SAMPLE WORK LIST 

WHOLE EARTH 
19606 SAN GABRIEL 
HOUSTON, TX 77084 
281-646-8996 

Order*: G0202645 
Project: 
Project Name: E-15 
Location: Eunice, NM 

The samples listed below were submitted to Environmental Lab of Texas and were received under chain of custody. Environmental Lab of Texas 
makes no representation or certification as to the method of sample collection, sample identification, or transportation/handling procedures used 
prior to the receipt of samples by Environmental Lab of Texas. 

Date / Time Date / Time 
Lab ID: Sample: Matrix: Collected 

0202645-01 E a s t W a " SOIL 02/20/2002 
8:30 

Received Container 

Lab Testine: Rejected: 
8015M TPH GRO/DRO 
8021B/5030 BTEX 
Chloride 

No Temp: 

02/21/2002 

10:42 

-2.0 C 

4 oz glass 

Preservative 
Ice 

0202645-02 South Wall 

Lab Testine: 
8015M TPH GRO/DRO 
802 IB/5030 BTEX 
Chloride 

SOIL 

Rejected: No 

02/20/2002 02/21/2002 

8:30 10:42 

Temp: -2.0 C 

4 oz glass Ice 

0202645-03 West Wall 

Lab Testine: 
8015M TPH GRO/DRO 
8021B/5030 BTEX 
Chloride 

SOIL 

Rejected: No 

02/20/2002 02/21/2002 

8:30 10:42 

Temp: -2.0 C 

4 oz glass Ice 

0202645-04 North Wall SOIL 

Lab Testine: Rejected: No 

8015M TPH GRO/DRO 
802 IB/5030 BTEX 
Chloride 

02/20/2002 02/21/2002 

8:30 10:42 

Temp: -2.0 C 

4 oz glass Ice 

0202645-05 B o t t o m 

Lab Testine: 
8015M TPH GRO/DRO 
8021B/5030 BTEX 
Chloride 

SOIL 02/20/2002 02/21/2002 4 oz glass 

8:30 10:42 

Rejected: No Temp: -2.0 C 

Ice 

ENVIRONMENTAL LAB OF TEXAS I, LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800 
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Apr 11 02 10:22a P 

ENVIRONMENTAL LAB OF TEXAS 
SAMPLE WORK LIST 

WHOLE EARTH Order#: G0202997 
19606 SAN GABRIEL Project: 
HOUSTON, TX 77084 Project Name: Rice/Whole Earth 
281-646-8996 Location: 

The samples listed below were submitted to Environmental Lab of Texts and were received under ckain of custody. Environments! Lab of 
Texas makes no representation or certification as to the method of sample collection, taaiple tilenuflcitlon, or traiuporUtion/handling 
procedures used prior to tbe receipt of samples by Environmental Lab of Texas. 

Lab ID: 

0202997-01 
Sample: 

Source 
Matrix: 

Lab Testine: 
Chloride 

WATER 

Rejected: No 

Date/Time Date/Time 
Collected Received Container 
04/02/2002 04/03/2002 

13:50 

Temp: I.5C 

Bottle 

Preservative 
Ice 

0202997-02 M W - B°yd M m e
 WATER 

Lab Testine: Rejected: No 

Chloride 

04/02/2002 04/03/2002 
13:50 

Ttaip: 1.5C 

Bottle Ice 

0202997-03 Boyd S.E. WATER 04/02/2002 O4/03/2OO2 Bottle lec 
13:50 

Lab Testine: Rejected: No Temp: I.5C 

Chloride 

0202997-04 North W.Cuew WATER 04/02/2002 04/03/2002 Bottle Ice 0202997-04 North W.Cuew 
13:50 

Lab Testine: Rejected: No Temp: 1.5C 

Chloride 

ENVIRONMENTAL LAB OF TEXAS I , LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800 
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ENVIRONMENTAL LAB OF TEXAS 
ANALYTICAL REPORT 

MIKE GRIFFIN Order*: G0202997 
WHOLE EARTH Project: 
19606 SAN GABRIEL Project Name: Rice/Whole Eirth 
HOUSTON, TX 77084 Locitioo: 

Lib ID: 

Sample !I>: 
0202997-01 

Source 

Test Parameters 
Parameter 

Chloride 

Lab ID: 

Sample ID: 

0202997-02 

MW. Boyd Middle 

Test Parameters 
Parameter 

Chloride 

Lab ID: 

SamplelD: 

02029974)3 

BoydS.E. 

Test Parameters 
Parameter 

Chloride 

Lab ID: 

Sample ID: 
0202997-04 
North W. Cueto 

Test Parameters 
Parameter 

Chloride 

Result 

42500 

Units 

mg/l. 

Dilution 
Factor 

Result 

1490 

Units 

mg/L 

Result 

815 

Units 

meJL 

Dilution 
Factor 

Date 
RL Method Analyzed Analyst 

5.00 9253 04/09/2002 SB 

Dilution 

Result Units Factor RL 

691 mg/L I 500 

Dilution 
Factor RL 

I $.00 

BL 
5.00 

Method 

9253 

Method 

9253 

Method 

9253 

Date 
Analyzed Analyst 

04/09/2002 SD 

Date 
Analyzed 

04/09/2002 

Analv»| 

SB 

Date 
Analyzed 

04/09/2002 

Analyst 

SB 

Approval: <j-l)-0Z. 
RalanJ K. Turtle. Lab Director, QA Ofticci Date 
Celey D. Keene, Org. Tech. Director 
Jeanne McMurrey, Inorg. Tech. Director 
Sandra Dieiugbe, Lab Tech. 
Sara Molina, Lab Tech. 

RL = Reporting Limit N/A = Not Applicable 

ENVIRONMENTAL LAB OF TEXAS I , LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800 
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ENVIRONMENTAL LAB OF TEXAS 
QUALITY CONTROL REPORT 

Test Parameters order* G0202997 

BLANK 
Water 

LAB-ID # 
Sample 

Concentr. 
Spike 

Coneeitr. 
QCTest 
Resalt 

Pct(%) 
Recovery 

RPD 

Chloride-mg/L 0001141-01 <5.0O 

CONTROL 
Water 

LAB-ID* 
Sample 

Concentr. 
Spike 

Concentr. 
QCTest 
Result 

Pet (%) 
Recovery 

RPD 

Chloridc-mg/L 0001141-02 5000 5050 101% 

MS 
Water 

LAB-ID * 
Sample 

Concentr. 
Spike 

Concentr. 
QCTest 
Result 

Pct(%) 
Recovrry 

RPD 

Chloride-mg/L 0202993-01 638 1000 1630 99.2% 

MSD 
Water 

LAB-ID # 
Sample 

Concentr. 
Spike 

Concentr. 
QCTest 
Result 

Pet (•/.) 
Recovery 

RPD 

Chloridc-mg/l. 0202993-01 618 1000 1630 99.2% 0% 
1 

ENVIRONMENTAL LAB OF TEXAS I , LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800 
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Parabo, Inc. 
P.O. Box 1737 

Eunice, New Mexico 88231 
_ Office 394-3268 — Plant 394-2511 

FIELD RUN TICKET 

LEASE; OPERATOR DATE 

! • / C. 'S / '.. ••' i . V -O 
LEASE NO. LEASE NAME 

• / . ;• \ \ 
TRUCK NO. 

? .;• 

DESTINATION 

TANK NO. TIME FEET & INCH. SEAL NO. 

ON: 
TANK SIZE SEAL NO. 

OFF: 
BS & W 

% 

OBS. GRAVITY TEMP. 

OPERATORS SIG. / / " / / (/ 

DRIVERS SIG. 

No. ZJlb 

Parabo, Inc. 
P.O. Box 1737 

Eunice, New Mexico 88231 
Office 394-3268 — Plant 394-2511 

FIELD RUN TICKET 

LEASE OPERATOR DATE 

/ o ~S} -
LEASE NO. LEASE NAME 

\\ 

_>•-•-> u 

TRUCK NO. 

DESTINATION 

TANK NO. TIME FEET & INCH.. SEAL NO. 

ON: 

FEET & INCH.. SEAL NO. 

ON: 
TANK SIZE 

, . . , „ I L J . . , ^ I r 

SEAL NO. 

OFF: 
BS & W 

% 

OBS. GRAVITY TEMP. 

OPERATORS SIG, , / ' 

DRIVERS SIG. 

NO. 2315 



Parabo, Inc. 
P.O. Box 1737 

Eunice, New Mexico 88231 
Office 394-3268 — Plant 394-2511 

FIELD RUN TICKET 

LEASE OPERATOR DATE 

LEASE NO. LEASE NAME TRUCK ^O.^fTP 
ranks' 

Parabo, Inc. 
P.O. Box 1737 

Eunice, New Mexico 88231 
Office 394-3268 — Plant 394-2511 

.-V FIELD RUN TICKET 

L E A S E V O P E R A T O R 

DESTINATION 

LEASE NO. LEASE NAME TRUCK NO. 

<C^- ~~ )XXJ 

DATE 

DESTINATION 

' .•• /YA 0 • > iX' y * • ;. AA X" 
TANK NO. TIME FEET & INCH, j SEAL NO. 

ON: 
TANK SIZE SEAL NO. 

OFF: 
BS & W 

% 

OBS. GRAVITY TEMP. 

l l 
Jf 

OPERATORS SIG. / 

DRIVERS SIG. 

No. 2313 

TANK NO. TIME FEET & INCH. J SEALjNO. 

ON: ' 

FEET & INCH. J SEALjNO. 

ON: ' 

TANK SIZE SEAL NO. 

OFF: i 

BS & W OBS. GRAVITY TEMP, 

OPERATORS Sfe. 

DRIVERS SIG. 

^ V/__J u 

r ; . Best 20923 No. 2313 

Parabo, Inc. 
P.O. Box 1737 

Eunice, New Mexico 88231 
Office 394-3268 — Plant 394-2511 

FIELD RUN TICKET 

Parabo, Inc. 
. P.O. Box 1737 
Eunice, New Mexico 88231 

Office 394-3268 — Plant 394-2511 

FIELD RUN TICKET 

LEASE OPERATOR DATE •'•>. T LEASE OPERATOR 
•ij i i J s 

DATE 

x:o ̂  . f <S < ^ /X J V y 
LEASE NO. LEASE NAME TRUCK NO. , , ' J , LEASE NO. • LEASE NAME 

£-\<Z A ^ 
TRUCK NO. A j . | 
, . . . i A T ! '-/'"j •; 

DESTINATION DESTINATION 

TANK NO. TIME FEET & INCH. SEAL NO. 

ON: 
TANK SIZE SEAL NO. 

OFF: 
BS & W 

M I % 

OBS. GRAVITY TEMP. 

."'i r. 
'4 J"" 

• '1 *?. 

:l i j 

'.) I r . : 

4 t 

TANK NO. I!M§——-JEEET & INCH. SEAL NO. 

ON: 
TANK SIZE . SEAL NO. 

OFF: 
BS. & W 

% 

OBS. GRAVITY TEMP. 

OPERATORS SIG. j x 
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