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Conoco Inc. 
San Juan Gas Plant 
P.O. Box 217 
Bloomfield, NM 87413 
(505) 632-4900 

March 11, 1998 

Mr. Denny Foust 
Oil Conservation District 
Aztec Division 
Aztec, NM 

Dear Mr. Foust, 

As per our conversation earlier this month, Conoco has completed a norm survey on the Sulfa-Clean 
Material that we are wanting to dispose of at the San Juan County Landfill. 

The following test was performed by John Cabot, Conoco Rocky Mountain District Safety 
Coordinator: 

The survey equipment used was a Lud-Lum Model 3 Survey Meter. The Backround Check showed a 
level of 4 microrem/hour and the Sulfa Clean material itself showed a level of 8 microrem/hour. 

I am faxing this letter along with a Waste Generators Profile Sheet and the Analytical Data from 
Quanterra Labs. 

If you have any questions or need to contact me please call (505)632-4905. 

Thank you for your assistance. 

David S. Friess 



NEW MEXICO ENERGY, MINERALS 
& NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 
AZTEC DISTRICT OFFICE 

AZTEC NM *74t0 
(BOS) U4-«17t FAX: (SOS) U4-C170 

MtpAtemnrd.nHa.nni.ustocdRMiaiel m/MtatrtcMm 

GARY E. JOHNSON Jennifer A. Salisbury 
CABINET SECRETARY OOVERNOR 

Certified Receipt #P 471 215 209 

March 12, 1998 

Conoco Inc 
San Juan Gas Plant 
Attn David Friess 
POBox 217 
Bloomfield NM 87413 

RE: Used Sulfa-Clean Material Generated at Arrowhead Pump Station 

Dear Mr. Friess: 

Based on your letter of March 11, 1998 stating your NORM testing showed a reading of 8 
microrern/hour, the MSDS sheet and analytical data from Quanterra labs, the used Sulfa-Clean 
product may be disposed of at a public landfill without objection from the Oil Conservation Division. 
OCD approval does not relieve Conoco Inc. of responsibility for compliance with any other state, 
federal and local laws and/or regulations for disposing of waste at a public landfill. 

Please feel free to contact me if you have questions. 

Yours truly, 

DGF/sh 

Environmental Geologist 

xc: DGF File 
Santa Fe-Environmental Bureau 



Phone (505) 326-4737 Fax (505) 325-4182 

I nL'L' f f t c f n lu I ii Lu bo rate i f e , i n c 
2506 West Main Street, Farmington, NM 87401 

March 30, 2001 

Don Lostak 
Conoco Inc. 
P.O. Box 217 
Bloomfield, NM 87413 

Mr. Lostak: 

Enclosed please find the reports for the sample received by our laboratory for analysis 
on March 9, 2001. 

If you have any questions about the results of these analyses, please don't hesitate to 
call at your convenience. 

Thank you for choosing IML for your analytical needs! 

Sincerely, 

iaion Williams 
Organics Lab Supervisor 

Enclosure 

xc: File 
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2506 West Main Street, Farmington, NM 87401 

CONOCO, INC. 

Case Narrative 

On March 9, 2001, one sample was submitted to Inter-Mountain Laboratories -
Farmington for analysis. The sample was analyzed for the parameters indicated on the 
accompanying Chain of Custody form. 

Analysis for TCLP Volatiles were performed by Method 8260, Gas 
Chromatography/Mass Spectrometry for Volatile Organics: "Test Methods for Evaluating 
Solid Waste". SW-846, U.S.E.P.A., September 1994. 

TCLP Metals were performed by: "Toxicity Characteristic Leaching Procedure", Method 
1311, SW-846, Rev.O, July 1992. Trace metals were performed on the sample by "Test 
Methods for Evaluating Solid Waste: Physical/Chemical Methods". SW-846, U.S.E.P.A., 
November 1986. 

It is the policy of this laboratory to employ, whenever possible, preparatory and 
analytical methods which have been approved by regulatory agencies. 

Quality control reports appear at the end of the analytical package and may be identified 
by title. If there are any questions regarding the information presented in this package, 
please feel free to call me at your convenience. 

'Shckop Williams 
Organics Lab Supervisor 
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TOXICITY CHARACTERISTIC LEACHING PROCEDURE 
EPA METHOD 8260B 

VOLATILE ORGANIC COMPOUNDS BY GC/MS 

Client: 
Project ID: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 

Conoco 
Conoco 
Arrowhead Pump 
0301W01186 
Soil 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

03/28/01 
03/09/01 
03/12/01 
03/20/01 
03/27/01 

Analytical Detection Regulatory 
Parameter Result Limit Level Units 

Benzene ND 0.025 0.5 mg/L 
Carbon Tetrachloride ND 0.025 0.5 mg/L 
Chlorobenzene ND 0.025 100 mg/L 
Chloroform ND 0.025 6.0 mg/L 
1,2-Dichloroethane ND 0.025 0.5 mg/L 
1,1 -Dichloroethylene ND 0.025 0.7 mg/L 
Methyl Ethyl Ketone (2-Butanone) ND 0.100 200 mg/L 
Tetrachloroethylene ND 0.025 0.7 mg/L 
Trichloroethylene ND 0.025 0.5 mg/L 
Vinyl Chloride ND 0.025 0.2 mg/L 

ND - Compound not detected at stated Detection Limit. 

QC 
Surrogate Recovery % Limits 

Dibromofluoromethane 87 86-118 
1,2-Dichloroethane-d4 90 80-120 
Toluene-d8 93 88-110 
4-Bromofluorobenzene 86 86-116 

Reference: Test Methods for Evaluating Water, Wastewater and Solid Waste, SW-846,U.S.E.P.A., Volume IB, Revision 2, December 1996. 

• fl 
& 

Reveiwed By: " 



Inter-mountain Laboratories, Inc. 

Client: Conoco, Inc. Bloomfield 
Project: Arrowhead Pump Station 
Sample ID: 1 

Lab ID: 0301W01185 
Matrix: Soil 

Condition: Cool/Intact 

2506 West Main Street 
Farmington, NM 87401 

Date Reported: 03/22/01 

Date Sampled: 03/09/01 

Date Received: 03/09/01 

Date Analyzed: 03/21/01 

Parameter 
Analytical 

Result PQL MCL Units 

TCLP METALS - EPA METHOD 1311 

Arsenic <0.1 0.1 5.0 mg/L 
Barium 0.8 0.5 100 mg/L 
Cadmium <0.01 0.01 1.0 mg/L 
Chromium <0.02 0.02 5.0 mg/L 
Lead <0.1 0.1 5.0 mg/L 
Mercury <0.01 0.01 0.2 mg/L 
Selenium <0.1 0.1 1.0 mg/L 
Silver <0.05 0.05 5.0 mg/L 

Reference: SW-846 - "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", United States Environmental Protection 
Agency, November, 1986. 

Reviewed By: [,^~*~ l f A ^ V 

William Lipps 



QUALITY CONTROL / QUALITY ASSURANCE 



Quality Control / Quality Assurance 
Spike Analysis / Blank Analysis 

TOXICIirY CHARACTERISTIC LEACHING PROCEDURE 

Client: Conoco, Inc. Date Reported: 03/30/01 
Project: Conoco Date Analyzed: 03/20/01 
Sample Matrix: Extract Date Received: 03/09/01 

Spike Analysis 
Spike Sample Spike 
Result Result Added Percent 

Parameter (mg/L) mm (mg/L) Recovery 

Arsenic 0.92 <0A 1.00 92% 
Barium 0.86 <0.5 1.00 86% 

Cadmium 1.00 <0.01 1.00 100% 
Chromium 0.97 <0.02 1.00 97% 

Lead 0.91 <0.1 1.00 91% 
Mercury 0.002 <0.01 0.002 93% 

Selenium 0.96 <0.1 1.00 96% 
Silver 0.10 <0.05 0.10 95% 

Method Blank Analysis 

Detection 
Parameter Result Limit Units 

Arsenic ND 0.1 mg/L 
Barium ND 0.5 mg/L 

Cadmium ND 0.01 mg/L 
Chromium ND 0.02 mg/L 

Lead ND 0.1 mg/L 
Mercury ND 0.01 mg/L 

Selenium ND 0.1 mg/L 
Silver ND 0.05 mg/L 

References: Method 1311: Toxicity Characteristic Leaching Procedure, 
SW-846, Rev. 0, July 1992. 

Method 301 OA: Acid Digestion of Aqueous Samples and Extracts for Total 
Metals, SW-846, Rev. 1, July 1992. 

Comments: 

Reported by_ Reviewed by_ 



Quality Control / Quality Assurance 
Known Analysis 

TOXICITY CHARACTERISTIC LEACHING PROCEDURE 

Client: 
Project: 
Sample Matrix: 

Conoco, Inc. 
Conoco 
Extract 

Date Reported: 
Date Analyzed: 
Date Received: 

03/30/01 
03/20/01 
03/09/01 

Known Analysis 

Found Known Percent 
Parameter Result Result Recovery Units 

Arsenic 1.90 2.00 95% mg/L 
Barium 1.82 2.00 91% mg/L 

Cadmium 1.84 2.00 92% mg/L 
Chromium 1.84 2.00 92% mg/L 

Lead 1.82 2.00 91% mg/L 
Mercury 0.002 0.003 96% mg/L 

Selenium 1.90 2.00 95% mg/L 
Silver 0.23 0.25 92% mg/L 

References: Method 1311: Toxicity Characteristic Leaching Procedure, 
SW-846, Rev. 0, July 1992. 

Method 301 OA: Acid Digestion of Aqueous Samples and Extracts for Total 
Metals, SW-846, Rev. 1, July 1992. 

Comments: 

Reported by. 



TOXICITY CHARACTERISTIC LEACHING PROCEDURE 
EPA METHOD 8260B 

VOLATILE ORGANIC COMPOUNDS BY GC/MS 
TCLP Method Blank Analysis 

Sample ID: TCLP Method Blank Date Reported 03/28/01 
Laboratory ID: TMB01-079 Date Extracted 03/20/01 
Sample Matrix: Extraction Fluid Date Analyzed: 03/27/01 

Analytical Detection Regulatory 
Parameter Result Limit Level Units 

Benzene ND 0.025 0.5 mg/L 
Carbon Tetrachloride ND 0.025 0.5 mg/L 
Chlorobenzene ND 0.025 100 mg/L 
Chloroform ND 0.025 6.0 mg/L 
1,2-Dichloroethane ND 0.025 0.5 mg/L 
1,1-Dichloroethylene ND 0.025 0.7 mg/L 
Methyl Ethyl Ketone (2-Butanone) ND 0.100 200 mg/L 
Tetrachloroethylene ND 0.025 0.7 mg/L 
Trichloroethylene ND 0.025 0.5 mg/L 
Vinyl Chloride ND 0.025 0.2 mg/L 

ND - Compound not detected at stated Detection Limit. 

QC 
Surrogate Recovery % Limits 

Dibromofluoromethane 88 86-118 
1,2-Dichloroethane-d4 90 80-120 
Toluene-d8 93 88-110 
4-Bromofluorobenzene 85* 86-116 

* - Out of Limits 

Reference: Test Methods for Evaluating Water, Wastewater and Solid Waste, SW-846,U.S.E.P.A., Volume IB, Revision 2, December 1996. 

Reveiwed By: 



TOXICIT^CHARACTERISTIC LEACHING PROCEDURE 
EPA METHOD 8260B 

VOLATILE ORGANIC COMPOUNDS BY GC/MS 
Method Blank Analysis 

Sample ID: Method Blank 
Laboratory ID: V3MB01-086 
Sample Matrix: Water 

Date Reported: 03/28/01 
Date Extracted: NA 
Date Analyzed: 03/27/01 

Analytical Detection Regulatory 
Parameter Result Limit Level Units 

Benzene ND 0.005 0.5 mg/L 
Carbon Tetrachloride ND 0.005 0.5 mg/L 
Chlorobenzene ND 0.005 100 mg/L 
Chloroform ND 0.005 6.0 mg/L 
1,2-Dichloroethane ND 0.005 0.5 mg/L 
1,1-Dichloroethylene ND 0.005 0.7 mg/L 
Methyl Ethyl Ketone (2-Butanone) ND 0.020 200 mg/L 
Tetrachloroethylene ND 0.005 0.7 mg/L 
Trichloroethylene ND 0.005 0.5 mg/L 
Vinyl Chloride ND 0.005 0.2 mg/L 

ND - Compound not detected at stated Detection Limit. 

QC 
Surrogate Recovery % Limits 

Dibromofluoromefhane 89 86-118 
1,2-Dichloroethane-d4 88 80-120 
Toluene-d8 92 88-110 
4-Bromofluorobenzene 87 86-116 

Reference. Test Methods for Evaluating Water, Wastewater and Solid Waste, SW-846,U.S.E.PA, Volume IB, Revision 2, December 1996. 

Reveiwed By: 



OCEDURE TOXICITY CHARACTERISTIC LEACHING 
EPA METHOD 8260B 

VOLATILE ORGANIC COMPOUNDS BY GC/MS 
Blank Spike Duplicate Analysis 

Sample ID: 
Laboratory ID: 
Sample Matrix: 

Blank Spike Duplicate 
BSD01-086 
Water 

Date Reported: 
Date Extracted: 
Date Analyzed: 

03/28/01 

NA 

03/27/01 

Analytical Spike Spike Spike Duplicate Duplicate Relative 

Result Added Results Recovery Results Recovery Difference 

Parameter mg/L mg/L mg/L % mg/L % %RSD 

Benzene ND 0.05 0.046 93 0.047 94 1 

Carbon Tetrachloride ND 0.05 0.033 65 0.037 75 13 

Chlorobenzene ND 0.05 0.040 81 0.043 86 6 

Chloroform ND 0.05 0.042 84 0.040 81 4 

1,2-Dichloroethane ND 0.05 0.040 80 0.039 79 2 

1,1-Dichloroethylene ND 0.05 0.035 70 0.039 79 12 

Tetrachloroethylene ND 0.05 0.026 51 0.037 74 36 

Trichloroethylene ND 0.05 0.032 64 0.037 75 16 

Vinyl Chloride ND 0.05 0.039 78 0.039 78 0 

ND - Compound not detected at stated Detection Limit. 

Surrogate Recoveries % 
Duplicate QC 

Limits 

Dibromofluoromethane 
1,2-Dichloroethane-d4 
Toluene-d8 

4-Bromofluorobenzene 

91 
93 
88 
85* 

88 
91 
94 
87 

86-118 
80 - 120 
88-110 
86-116 

* - Out of Limits 

Reference: Test Methods for Evaluating Water, Wastewater and Solid Waste, SW-846,U.S.E.P.A., Volume IB, Revision 2, December 1996. 

Reveiwed By: Analyst: 
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o unto in la bo rotor ietsf hie. 
Phone (505) 326-4737 Fox (505) 325-4182 2506 West Main Street, Farmington, NM 87401 

CONOCO, INC. 

Case Narrative 

On April 27, 2001, one sample was submitted to Inter-Mountain Laboratories - Farmington for 
analysis. Analysis for Benzene-Toluene-Ethylbenzene-Xylenes (BTEX); Total Petroleum 
Hydrocarbons (TPH), was performed on the sample as per the accompanying Chain of Custody 
document. 

BTEX analysis on the sample was performed by EPA Method 5030, Purge and Trap, and EPA 
Method 8021B, Aromatic Volatile Hydrocarbons, using an Tekmar LSC 2000 Purge and Trap and 
a Hewlett-Packard 5890 Gas Chromatograph, equipped with a photoionization detector. 

The TPH sample was extracted by Method 3510, "Separatory Funnel Liquid - Liquid Extraction", 
with 1,1,2-trichloro 1,2,2-trifluoroethane (Freon) as the extraction solvent. Analysis was by 
Method 418.1, "Total Recoverable Petroleum Hydrocarbons", using a Buck Scientific Infrared 
Spectrophotometer. 

It is the policy of this laboratory to employ, whenever possible, preparatory and analytical methods 
which have been approved by regulatory agencies. The methods used in the analysis of the 
sample reported herein are found in 'Test Methods for Evaluation of Solid Waste". SW-846, 
USEPA, 1986 and "Methods for Chemical Analysis of Water and Wastes". EPA-600/4-79-020, 
USEPA, 1983. 

If there are questions regarding the information presented in this package, please feel free to 
contact me at your convenience. 

Organic Analyst/IML-Farmington 



Inter mountain Laboratories, Inc. 
2506 West Main Street 

Farmington, NM 87401 

Client: Conoco, Inc. 
Project: Arrow Receiving Pumjp Station Date Reported: 05/03/01 

Sample ID: Sample 1 Spent Chemical Date Sampled: 04/21/01 

Lab ID: 0301G02045 Date Received: 04/27/01 
Matrix: Solid Date Extracted: N/A 

Condition: Cool/Intact 

Analytical 
Parameter Result PQL Units 

BTEX - Method 8021B 

Benzene <50 50 ug/Kg 
Toluene <50 50 ug/Kg 
Ethylbenzene <50 50 ug/Kg 
Xylenes (total) <150 150 ug/Kg 

Quality Control - Surrogate Recovery % QC Limits 

4-Bromofluorobenzene(SUR-8021 B) 108 70-130 
a,a,a-Trifluorotoluene(SUR-8021B) 103 70 - 130 

Reference: Method 8021b, Volatile Organic Compounds, Test Methods for Evaluating 
Solid Waste, Physical/Chemical Methods, United States Environmental 
Protection.Agencly, SW-846, Volume IB. 

• • CA'-̂  
Reviewed By: . ^ ^ f Analyst: 

William Lipps // 



Inter-mountain Laboratories, inc. 
2506 West Main Street 
Farmington. NM 87401 

Client: Conoco, Inc. 

Project: Arrow Receiving Pump Station 
Sample ID: Sample 1 Spent Chemical 
Lab ID: 0301G02045 
Matrix: Solid 
Condition: Cool/Intact 

Date Reported: 

Date Sampled: 

Date Received: 

Date Extracted: 

Date Analyzed: 

05/03/01 

04/21/01 

04/27/01 

N/A 

05/02/01 

Parameter 
Analytical 

Result PQL Units 

TPH - Method 418.1 

Total Petroleum Hydrocarbons 418.1 76 20 mg/Kg 

Reference: Method 8021b, Volatile Organic Compounds, Test Methods for Evaluating 
Solid Waste, Physical/Chemical Methods, United States Environmental 
Protection Agency, SW-846, Volume IB. 

Reviewed By: ^ ^ { . ^ A / Analyst: 

William Lippsj ' 
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GENERATOR'S WASTE PROFILE SHEET 
PLEASE PRINT IN INK OR TYPE 

Service Agreement on File? f^YES QNO Profile Number WMI 
•Hazardous •Non-Hazardous QTSCA 
A. Waste Generator Information 

Renewal Date: 
CD 1349 

1. 
3. 
5. 
7. 
9. 
11. 
13. 
15. 

Generator Name: / £ ^ y > c ,-Z&., A j s d - 2. 
Facility Street Address: £*/ CJZ •V-90<C> 
Facility City: J ^ / ^ y f ^ A/.srt 

SIC Code: 
Phone: < £ v ^ > -

Zip/Postal Code: ^ 7 ^ 3 
County: k&us/ 
Customer Name: ChsfrvQ 
Customer Contact: Le&f*%k 

Ao hT< 9?% 

6. State/Province: 
8. Generator USEPA/Federal ID #: 
10. State/Province ID #: 
12. Customer Phone: 
14. Customer Fax: 

( ) 

Billing Address. •Same as above 
B. Waste Stream Information 
1. Description 

a. Name of Waste: 
b. Process Generating Waste: 

c. Color d. Strong odor 
(describe): 

e. Physical state @ 70°F 
0Solid ^Liquid 
' •Gas QSIudge 
•Other 

f. Layers 
f^Single Layer 
•Multi-layer 

g. Free liquid range 
to % 

d. Strong odor 
(describe): 

e. Physical state @ 70°F 
0Solid ^Liquid 
' •Gas QSIudge 
•Other 

f. Layers 
f^Single Layer 
•Multi-layer 

h. pH: Range 
to % 

e. Physical state @ 70°F 
0Solid ^Liquid 
' •Gas QSIudge 
•Other 

f. Layers 
f^Single Layer 
•Multi-layer 

h. pH: Range 
to % 

f. Layers 
f^Single Layer 
•Multi-layer 

h. pH: Range 
to % 

i. Liquid Flash Point: r j<73 0 F 0 7 3 - 9 9 ^ •100-139°F •140-199°F r j £ 200°F QNot applicable 
j . Chemical Composition (List all constituents pncluding halogenated oryanics, debris, and UHC's) present in any concentration and submit 

representative analysis): 

Constituents Concentration Range Constituents Concentration Range 

TOTAL COMPOSITION MUST EQUAL OR EXCEED 100% 

m. 
n. 

•Oxidizer •Pyrophoric • Explosive •Radioactive 
•Carcinogen •Infectious •Shock Sensitive QWater Reactive 
Does the waste represented by this profile contain any of the carcinogens which require OSHA 
notification? (list in Section B.1 .j) QYES 
Does the waste represented by this profile contain dioxins? (list in Section B.1.j) QYES 
Does the waste represented by this profile contain asbestos? 
If yes •friable {^norufriable 
Does the waste represented by this profile contain benzene? .„..1.'..'-..̂ .J 
If yes, concentration ppm 
Is the waste subject to the benzene waste operations NESHAP? 
Is the waste subject to RCRA Subpart CC controls? 
If yes, volatile organic concentration ppmw CO 

Utt^^?.9.Ql jr^ 

q. Does the waste contain any Class I or Class II ozone-depleting substances^ l7myT,Jm 

r. Does the waste contain debris? (list in Section B.1.j) 9. 

2. Quantity of Waste - - d ^ P 
Estimated Annual Volume (j^Tons QYards •Drums' •OtherT^^cify) 

3. Shipping Information 
a. Packaging: 

gBulk Solid; Type/Size: DBulk Liquid; Type/Size: 
Drum; Type; Size: nOther: 

•YES 

•YES 

•YES 
•YES 

•YES 
•YES 

JjQNO 
IO 

jĵ NO 

NO 
0 

b. 
c. 

Shipping Frequency: Units Per: •Month •Quarter JjjYear •Onet ime QOther 
Is this a U.S. Department of Transportation (USDOT) Hazardous Material? (If no, skip d, e. and 0 DYES 



GENERATOR'S WASTE PROFILE SHEET 
PLEASE PRINT IN INK OR TYPE 

d. Reportable Quantity (lbs.; kgs.) 
f. USDOT Shipping Name: 
g. Personal Protective Equipment Require 
h. Transporter/Transfer Station: 

e. Hazard Class/ID #: 

quirements: C ' c H f o r i C * ! ™ , ^ . , < J - t W / ( I f U ^ S c S ~ 

C. Generator's Certification (Please check appropriate responses, sign, and date below.) 

1. 

2. 

Is this a USEPA hazardous waste (40 CFR Part 261)? If the answer is no, skip to 2 QYES^jNO 
a. If yes, identify ALL USEPA listed and characteristic waste code numbers (D, F, K, P, U) 

b. If a characteristic hazardous waste, do underlying hazardous constituents 
(UHCs) apply? (if yes, list in Section B.1 .j) DYES QNO 

c. Does this waste contain debris? (if yes, list size and type in Chemical 
Composition-B.1.) DYES QNO 

Is this a state hazardous waste? DYES pfjNO 
Identify ALL state hazardous waste codes ^ 

3. Is the waste from a CERCLA (40 CF R 300, Appendix B) or state mandated clean-up? DYES ArfNO 
If yes, attach Record of Decision (ROD), 104/106 or 122 order or court order that governs site clean-up 
activity. For state mandated clean-up, provide relevant documentation. 

4. Does the waste represented by this waste profile sheet contain radioactive material, or is disposal . , 
regulated by the Nuclear Regulatory Commission? DYES HNO 

5. Does the waste represented by this waste profile sheet contain concentrations of Polychlorinated . 7 

Biphenyls (PCBs) regulated by 40 CFR 761? (if yes, list in Chemical Composition - B.1.j) QYES 
a. if yes. were the PCBs imported into the U.S.? QYES QNO 

6. Do the waste profile sheet and all attachments contain true and accurate descriptions of the waste 
material, and has all relevant information within the possession of the Generator regarding known or . 
suspected hazards pertaining to the waste been disclosed to the Contractor? JK^ES QNO 

7. Will all changes which occur in the character of the waste be identified by the Generator and disclosed v . 
to the Contractor prior to providing the waste to the Contractor? CgrES QNO 

• C h e c k here if a Certificate of Destruction or Disposal is required. 

Any sample submitted is representative as defined in 40 CFR 261 - Appendix I or by using an equivalent method. I authorize WMI to obtain a 
sample from any waste shipment for purposes of recertification. if this certification is made by a broker, the undersigned signs as authorized 
agent of the generator and has confirmed the information contained in this Profile Sheet from information provided by the generator and additional 
information as it has determined to be reasonably necessary. If approved for management, Contractor has all the necessary permits and 
licenses for the waste that has toem characterized and Identified by this approved profile. 

Certification Signature: - ^ I f u ^ i / y f ^ l ^ S {%y*OLO s / / Q > Title: 
Name (Type or Print): J Z ^ Company Name: far/ncD- Date: _ _ _ _ _ _ 

P_fCheck if additional information is attached. Indicate the number of attached pages 

D. WMI Management's Decision FOR WMI USE ONLY 

1. 

2. 
3. 

Management Method •Landf i l l •Non-hazardous Solidification •Bioremediation •Incineration 
•Hazardous Stabilization •Other (Specify) 

Proposed Ultimate Management Facility: 
Precautions, Special Handling Procedures, or Limitation on Approval: 

4. Waste Form 5. Source 6. System Type 
Special Waste Decision ~. QApproved •Disapproved 
Salesperson's Signature: Date: 
Division Approval Signature (Optional): Date: 
Special Waste Approvals Person Signature: Date: 
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MATERIAL SAFETY DATA SHEET 

LPRPPTOT ip§ NTIFrQATiQN 
TRADENAME: SutfaClean ™ - HC 

MANUFACTURER'S NAME & ADDRESS: 
The SulfaTreat Company. 
17998 Chesterfield Airport Rd. Suite 215 
Chesterfield, MO. 63005 

HMIS Hazard Ratings 
H: 0 
F: 0 
R: 0 
P: 

EMERGENCY PHONE: 1 -800-726-7687 or 1 -314-532-2189 FAX: 1-314-532-2764 

It. HAZARDOUS INGREDIENTS 

Chemical Names 
None 

CAS Numbers 
N/A 

% Exposure Umfts in Air (Units) 
N/A N/A 

SulfaCtean contains no hazardous materials as listed by ACGIH (America Conference of Governmental 
Hygenists). Less than 1% of the product is a hazardous substance and less than 0.1% is carcinogenic as 
defined by Title 8 California Code of Regulations Section 5194. 

111. CHEMICAL & PHYSICAL PROPERTIES 
Vapor Density (Air * 1) 
Specific Gravity 
Solubility in Water 
Vapor Pressure. mmHg @20 °C 
PH 
Appearance & Odor 

Melting Point or Range °F 
Boiling Point or Range °F 
Evaporation Rate (BuAcetate=1) 
VOC (EPA Method 24) 

N/A 
1.1 
0 
0 
N/A 

Black, Granular, Odorless Solid 

IV. SHIPPING REGULATIONS 

N/A 
N/A 
N/A 
0 

DOT Proper Shipping Name: N/A 
DOT Hazard Class: N/A 
DOT I.O. Number. N/A 
DOT Hazardous Substance: N/A 

Flash Point °F: N/A 
Flarnmabillty limits In Air, Volume %: 
Fire Extinguishing Materials: 
Special Fire fighting Procedures: 
Unusual Fire & Explosion Hazards: 
Hazardous Products formed by Fire: 

y, FLAMMrAfflyTY ffi tmPStYE PRQPiftTlgs 
Auto Ignition Temperature °F: N/A 

LEL (Lower): N/A UEL (Upper): N/A 
N/A 
None 
None 
None 

Vt. HEALTH HAZARD INFORMATION 
SYMPTOMS OF OVEREXPOSURE (for each potential route of exposure) 

Inhalation: Overexposure to dust may irritate the nasal passage, 
Eyes: May cause aye irritation similar to dust. 
Skin: Contact with skin has no effect. 
Absorbed through skin: None Swallowed: None 

<*-QOK9r7 
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HEALTH EFFECTS OR RISKS FROM EXPOSURE: 

Acute: No acute effects to health ara known. Not toxic. 
LD M greater than 3890 mg.kg (Highest practical test level). 

Chronic: No chronic effects to health known. 

FIRST AID: EMERGENCY PROCEDURES 

Eye Contact: Flush with water Skin Contact: None Ingestion: None 

Inhalation: None 

SUSPECTED CANCER AGENT: 

NO - This product's Ingredients are not found in the lists below. 

OSHA, NTP or IARC. 

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: 

None Known. 

TOXIC SUBSTANCES CONTROL ACT (TSCA): 

All Ingredients are not required to be listed on the TSCA inventory. 

VH. REACTIVITY DATA 
Stability: Stable: X Unstable: 
Conditions to Avoid: N/A Incompatibility (Materials to avoid): N/A 
Hazardous decomposition products (Including combustion products): None 
Hazardous polymerization: WHI not occur. 

VHl SPILL. LEAK & DISPOSAL P R O C E D U R E S 
Spill Response Procedures (include employee protection measures): 

No special procedures required. 
Preparing Waste for Disposal (container types, neutralization, eta) 

No special procedures required. 
Recommended Methods or Disposal: 

Dispose of all wastes in accordance with Federal. State & Local regulations. 

IX- SPECIAL HANPLtNg tNFQRMATtPN 
Ventilation 4. Engineering Controls: No Special Requirements. 
Respiratory Protection (type)-" NIOSH/MSHA approved dust mask (TC-21 C-132). 
Eye Protection: None required. Gloves (specify material): None required. 
Other Clothing & Equipment: No special requirements. 
Work Practices. Hygienic Practices: No special requirements. 
Other Handling & Storage Requirements: No special requirements. 
Protective measures during maintenance of contaminated equipment: N/A 

X. PREPARATION INFORMATION 
Revision Oate: May 20,1937 
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EXECUTIVE SUMMARY - Detection Highlights 

I 6 G 1 2 0 1 0 7 

Environmental 
Services 

PARAMETER RESULT 

SAN JUAN AMINE WASHER WATER 07/08/96 00:00 

Chromium 
Flashpoint 
pH ( l i q u i d ) 
T o t a l Solids (Residue) 

2.2 
>150 
4 .1 
75000 

REPORTING 
LIMIT UNIT 

0 .10 
>150 
0 .10 
10 

METHOD 

mg/L 
deg F 
No Units 
mg/L 

SW846 6010A 
SW846 1010 
MCAWW 150.1 
MCAWW 160.3 



4$uanterra 

ANALYTICAL METHODS SUMMARY 
Environmental 
Services 

I6G120107 

by GC/MS 

PARAMETER METHOD 

pH ( E l e c t r o m e t r i c ) MCAWW 150 .1 
I n d u c t i v e l y Coupled SW846 6010A 

Plasma (ICP) M e t a l s 

M e r c u r y i n L i q u i d Waste SW846 7470 
(Manual Cold-Vapor) 

Pensky-Martens Method f o r SW846 1010 
D e t e r m i n i n g I g n i t a b i l i t y 

R e a c t i v e Cyanide SW846 7.3.3 
R e a c t i v e S u l f i d e SW846 7.3.4 
T o t a l Residue (TS) MCAWW 160 . 3 
V o l a t i l e O r g a n i c s SW846 8240A 

References: 

MCAWW "Methods f o r Chemical Analysis of Water and Wastes", 
EPA-600/4-79-020, March 1983 and subsequent r e v i s i o n s , 

SW846 "Test Methods f o r Evaluating S o l i d Waste, Physical/Chemical 
Methods", T h i r d E d i t i o n , November 1986 and i t s updates. 



^uanterra 
Environmental 
Services 

ANALYTICAL 
METHOD ANALYST ID # 

MCAWW 150.1 Jay H a r r i s 060505 
MCAWW 160.3 Jay H a r r i s 060505 
SW846 1010 Jay H a r r i s 060505 
SW846 6010A Scott B u t l e r 010399 
SW846 7.3.3 Jay Ha r r i s 060505 
SW846 7.3.4 Jay Ha r r i s 060505 
SW846 7470 Todd Marion 026009 
SW846 8240A Sam Bivone 011612 

References: 

MCAWW "Methods f o r Chemical Analysis of Water and Wastes", 
EPA-600/4-79-020, March 1983 and subsequent r e v i s i o n s . 

SW846 "Test Methods f o r Evaluating S o l i d Waste, Physical/Chemical 
Methods", T h i r d E d i t i o n , November 1986 and i t s updates. 

METHOD / ANALYST SUMMARY 
I6G120107 



4$uanterra 
Environmental 
Services 

QC DATA ASSOCIATION SUMMARY 

Sample Preparation and Analysis Control Numbers 

Perm Leach QC B a t c h MS Run 
Lot#-Sample* M a t r i x Method Code Batch# Number Number 

I6G110105-001 WATER MCAWW 245.1 03 6197166 6197035 
WATER SW846 1010 01 6200111 6200005 
WATER MCAWW 150. 1 01 6197132 6197016 
WATER MCAWW 160 . 3 01 6198195 6198056 
WATER SW846 6010A 01 6197182 6197048 
WATER SW846 7470 01 6197166 6197035 
WATER SW846 8240A 01 6200138 6205027 
WATER SW846 7.3.3 01 6198108 6198002 
WATER SW846 7.3.4 01 6198110 6198004 

I6G120161-003 WATER MCAWW 200 . 7 01 6197182 6197048 
WATER MCAWW 239 . 2 01 6197182 6197048 
WATER SW846 6010A 01 6197182 6197048 

I6G160116-001 WATER SW846 8240B 01 6200138 6205027 



twuanterra 

SAMPLE SUMMARY 

Environmental 
Services 

The a n a l y t i c a l r e s u l t s of the samples l i s t e d below are presented on the f o l l o w i n g pages. 

WO # LOT-SAMPLE # SAMPLE IDENTIFICATION DATE/TIME SAMPLED 

C4R4P I6G120107-001 SAN JUAN AMINE WASHER WATER 07/08/9S 00:00 

This r e p o r t must not be reproduced except i n f u l l , without the w r i t t e n approval 
of the l a b o r a t o r y . 



Lot-Sample #.: 
Date Sampled.: 
Prep Date....: 
Prep Batch #.: 
Dilution Fact: 
Percent Moist: 

4$uanterra 
CONOCO I N C 

Environmental 
Services 

Client Sample ID: SAN JUAN AMINE WASHER WATER 

GC/MS Vo l a t i l e s 

I6G120107 - 001 
07/08/96 00:00 
07/17/96 
6200138 
1 

Work Order #.: C4R4P107 
Date Received: 07/10/96 09:18 
Analysis Date: 07/22/96 
MS Run # : 6205027 

Matrix. WATER 

REPORTING 
PARAMETER RESULT LIMIT UNITS METHOD 

Benzene ND 0 050 mg/L SW846 8240A 
Carbon t e t r a c h l o r i d e ND 0 050 mg/L SW846 8240A 
Chlorobenzene ND 0 050 mg/L SW846 8240A 
C h l o r o f o r m ND 0 050 mg/L SW846 8240A 
1 , 2 - D i c h l o r o e t h a n e ND 0 050 mg/L SW846 8240A 
1 , 1 - D i c h l o r o e t h y l e n e ND 0 050 mg/L SW846 8240A 
M e t h y l e t h y l k e t o n e ND 0 20 mg/L SW846 8240A 
T e t r a c h l o r o e t h y l e n e ND 0 050 mg/L SW846 8240A 
T r i c h l o r o e t h y l e n e ND 0 050 mg/L SW846 8240A 
V i n y l c h l o r i d e ND 0 10 mg/L SW846 8240A 

SURROGATE 
4-Bromofluorobenz ene 
1,2-Dichloroethane-d4 
Toluene-d8 

PERCENT 
RECOVERY 
97 
100 
97 

RECOVERY 
LIMITS 

(86 - 115) 
(76 - 114) 
(88 - 110) 

NQTE(S): 

ND Parameter was noi detected at or above the stated reporting limit. 



%buanterra 
Environmental 

CONOCO INC. Services 

C l i e n t Sample I D : SAN JOAN AMINE HASHER WATER 

General Chemistry 

Lot-Sample #. : I6G120107 - 001 Work Order #.: C4R4P Matrix : 

Date Sampled.: 07/08/96 00:00 Date Received: 07/10/96 09:18 
Percent Moist: 

PREPARATION-
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE 
Flashpoint >150 >150 deg F SW846 1010 07/17/96 

DIL Factor...: 1 
MS Run # : 6200005 

pH ( l iquid) 4.1 0.10 No Units MCAWW 150.1 07/12/96 
DIL F a c t o r . . . : 1 

MS Run # : 6197016 

Total Solids (Residue) 75000 10 mg/L MCAWW 160.3 07/15/96 
DIL Factor...: 1 

MS Run # : 6198056 

Reactive Cyanide ND 200 mg/L SW846 7.3.3 07/16/96 
DIL F a c t o r . . . : 1 

MS Run # : 6198002 

Reactive S u l f i d e ND 200 mg/L SW846 7.3.4 07/16/96 
DIL Factor...: 1 

MS Run & : 6198004 

NOTE(S) : 

WATER 

PREP 
BATCH # 
6200111 

6197132 

6198195 

6198108 

6198110 

RL Reporting Limit 

ND Parameter was not detected at or above the stated reporting limit. 



Lot-Sample #.: 
Date Sampled.: 
Percent Moist: 

PARAMETER 
Mercury 

Barium 

Cadmium 

Chromium 

S i l v e r 

Arsenic 

Lead 

Selenium 

€Buanterra 
CONOCO XNC. r . 

Environmental 
Services 

C l i e n t S a m p l e I D : SAN JUAN AMINE WASHER WATER 

T O T A L M e t a l s 

I 6 G 1 2 0 1 0 7 - 0 0 1 W o r k O r d e r # . : C4R4P M a t r i x : WATER 

0 7 / 0 8 / 9 6 0 0 : 0 0 D a t e R e c e i v e d : 0 7 / 1 0 / 9 6 0 9 : 1 8 

REPORTING PREPARATION- PREP 

_ RESULT L I M I T U N I T S METHOD A N A L Y S I S DATE BATCH # 

ND 0 . 0 0 0 2 0 m g / L SW846 7470 0 7 / 1 5 / 9 6 6 1 9 7 1 6 6 

D i l u t i o n Fact: 1 

MS Run # : G197035 

ND 2 . 0 m g / L SW846 6 0 1 0 A 0 7 / 1 5 - 0 7 / 1 9 / 9 6 6 1 9 7 1 8 2 

D i l u t i o n Fact: 10 

MS Run # : 6197048 

ND 0 . 0 5 0 m g / L SW846 6 0 1 0 A 0 7 / 1 5 - 0 7 / 1 9 / 9 6 6 1 9 7 1 8 2 

D i l u t i o n Fact: 10 

MS Run # : S19704 8 

2 . 2 0 . 1 0 m g / L SW846 6 0 1 0 A 0 7 / 1 5 - 0 7 / 1 9 / 9 6 6 1 9 7 1 8 2 
D i l u t i o n Fact: 10 

MS Run # : 6197048 

ND 0 . 1 0 m g / L SW846 6 0 1 0 A 0 7 / 1 5 - 0 7 / 1 9 / 9 6 6 1 9 7 1 8 2 

D i l u t i o n Fact: 10 

MS Run # : 6197048 

ND 3 . 0 m g / L SW846 6 0 1 0 A 0 7 / 1 5 - 0 7 / 1 9 / 9 6 6 1 9 7 1 8 2 

D i l u t i o n Fact: 10 

MS Run # : 6197048 

ND 1 . 0 m g / L SW846 6 0 1 0 A 0 7 / 1 5 - 0 7 / 1 9 / 9 6 6 1 9 7 1 8 2 

D i l u t i o n Fact: 10 

MS Run # : 6197048 

ND 2 . 5 m g / L SW846 6 0 1 0 A 0 7 / 1 5 - 0 7 / 1 9 / 9 6 6 1 9 7 1 8 2 

D i l u t i o n Fact: 10 

MS Run # : 6197048 

N O T E ( S ) 

Calculations arc performed before rounding to avoid round-off errors in calculated results. 

ND Parameter was not detected at or above the stated reporting limit. 



4$>uanterra 

MATRIX SPIKE SAMPLE EVALUATION REPORT 

TOTAL Metals 

Environmental 
Services 

C l i e n t Lot #: I6G120107 
Percent Moist: 100 

MS Sample: I6G110105-001 M a t r i x : WATER 

PARAMETER 

Mercury 

PERCENT 
RECOVERY 

115 
106 

RECOVERY - RPD 
LIMITS RPD LIMITS METHOD 

( 7 5 - 1 2 5 ) 

( 7 5 - 1 2 5 ) 7 . 5 ( 0 - 2 0 ) 

D i l u t i o n Factor : 1 

MS Run #: G197035 

MCAWW 245.1 
MCAWW 245.1 

PREPARATION-
ANALYSIS DATE 

07 /15 /96 
07 /15 /96 

BATCH # 

6197166 
6197166 

NOTB(S) : 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



4$>uanterra 
Environmental 
Services 

MATRIX SPIKE SAMPLE EVALUATION REPORT 

TOTAL Metals 

C l i e n t Lot #: I6G120107 
Percent Moist: 100 

MS Sample: I6G120161-003 M a t r i x : WATER 

PARAMETER 

Copper 

PERCENT 
RECOVERY 

84 
99 

RECOVERY . RPD 
LIMITS RPD LIMITS METHOD 

(80-120) MCAWW 200.7 
( 8 0 - 1 2 0 ) 4 . 3 ( 0 - 2 0 ) MCAWW 2 0 0 . 7 

D i l u t i o n Factor : 1 

MS Run #: 6197048 

PREPARATION-
ANALYSIS DATE BATCH # 

0 7 / 1 5 - 0 7 / 1 9 / 9 6 6197182 
0 7 / 1 5 - 0 7 / 1 9 / 9 6 6197182 

Cadmium 91 (80-120) 
93 (80-120) 1.9 (0-20) 

D i l u t i o n Factor : 1 

MS Run #: 6197043 

MCAWW 2 0 0 . 7 

MCAWW 2 0 0 . 7 

0 7 / 1 5 - 0 7 / 1 9 / 9 6 6 1 9 7 1 8 2 

0 7 / 1 5 - 0 7 / 1 9 / 9 6 6 1 9 7 1 8 2 

Lead 115 ( 8 0 - 1 2 0 ) MCAWW 2 3 9 . 2 

1 2 0 ( 8 0 - 1 2 0 ) 3 . 5 ( 0 - 2 0 ) MCAWW 2 3 9 . 2 

D i l u t i o n Factor : 1 

MS Run tt: 6197048 

0 7 / 1 5 - 0 7 / 1 6 / 9 6 6 1 9 7 1 8 2 

0 7 / 1 5 - 0 7 / 1 6 / 9 6 6 1 9 7 1 8 2 

N i c k e l 1 0 0 ( 8 0 - 1 2 0 ) 

88 ( 8 0 - 1 2 0 ) 1 1 

D i l u t i o n Factor : 1 

MS Run #: 6197048 

MCAWW 2 0 0 . 7 

( 0 - 2 0 ) MCAWW 2 0 0 . 7 

0 7 / 1 5 - 0 7 / 1 9 / 9 6 6 1 9 7 1 8 2 

0 7 / 1 5 - 0 7 / 1 9 / 9 6 6 1 9 7 1 8 2 

S i l v e r 88 

90 

( 8 0 - 1 2 0 ) MCAWW 2 0 0 . 7 

( 8 0 - 1 2 0 ) 2 . 8 ( 0 - 2 0 ) MCAWW 2 0 0 . 7 

D i l u t i o n Factor : 1 

MS Run #: 6197048 

0 7 / 1 5 - 0 7 / 1 9 / 9 6 6 1 9 7 1 8 2 

0 7 / 1 5 - 0 7 / 1 9 / 9 6 6 1 9 7 1 8 2 

Z i n c 95 ( 8 0 - 1 2 0 ) MCAWW 2 0 0 . 7 

97 ( 8 0 - 1 2 0 ) 1 . 9 ( 0 - 2 0 ) MCAWW 2 0 0 . 7 

D i l u t i o n Factor : 1 

MS Run #: 6197048 

07/15-07/19/96 6197182 
07/15-07/19/96 6197182 

Chromium 92 (80-120) MCAWW 200.7 
93 (80-120) 1.2 (0-20) MCAWW 200.7 

D i l u t i o n Factor : 1 

MS Run #: 6197048 

0 7 / 1 5 - 0 7 / 1 9 / 9 6 6 1 9 7 1 8 2 

0 7 / 1 5 - 0 7 / 1 9 / 9 6 6 1 9 7 1 8 2 

A r s e n i c 93 ( 8 0 - 1 2 0 ) SW846 6 0 1 0 A 

95 ( 8 0 - 1 2 0 ) 2 . 1 ( 0 - 2 0 ) SW846 6 0 1 0 A 

D i l u t i o n Factor : 1 

MS Run #: 6197048 

0 7 / 1 5 - 0 7 / 1 9 / 9 6 6 1 9 7 1 8 2 

0 7 / 1 5 - 0 7 / 1 9 / 9 6 6 1 9 7 1 8 2 

S e l e n i u m 90 ( 8 0 - 1 2 0 ) SW846 6 0 1 0 A 

93 ( 8 0 - 1 2 0 ) 2 . 4 ( 0 - 2 0 ) SW846 6 0 1 0 A 

D i l u t i o n Factor : 1 

MS Run #: 6197048 

(Continued on next page) 

07/15-07/19/96 6197182 
07/15-07/19/96 6197182 



€$uanterra 
Environmental 
Services 

MATRIX SPIKE SAMPLE EVALUATION REPORT 

TOTAL Metals 

C l i e n t Lot #: I6G120107 MS Sample: I6G120161-003 M a t r i x : WATER 

PERCENT RECOVERY RPD 
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD 

PREPARATION-
ANALYSIS DATE BATCH # 

Barium 87 (80-12C) 
89 (80-120) 2.0 (0-20) 

Dilution Factor: 1 
MS Run #: S197048 

SW846 6010A 
SW846 S010A 

07/15-07/19/96 6197182 
07/15-07/19/96 6197182 

NOTE(S): 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



^uanterra 
Environmental 

Services 

C l i e n t L o t #: 

MS Lot #: 

Date Sampled: 
Prep Date: 
Prep Batch #: 
D i l u t i o n F a c t o r : 

I6G120107 

I6G160116-001 

07/08/96 11:00 

07/17/96 

6200138 

1 

MATRIX SPIKE SAMPLE EVALUATION REPORT 

GC/MS V o l a t i l e s 

Work Order #: 

Date Received: 
A n a l y s i s Date: 
MS Run #: 
Percent Moist: 

C4T6K112-MS 

C4T6K113-MSD 

07/09/96 08:54 

07/22/96 
6205027 

100 

M a t r i x : WATER 

PARAMETER 

PERCENT 

RECOVERY 

RECOVERY 

LIMITS RPD 

RPD 

LIMITS METHOD 

V i n y l c h l o r i d e 76 (1.0-251) SW846 8240B V i n y l c h l o r i d e 
76 (1.0-251) 0 . 11 (0-30) SW846 8240B 

1 , l - D i c h l o r o e t h y l e n e 107 (59-155) SW846 8240B 

106 (59-155) 1 8 (0-30) SW846 8240B 

C h l o r o f o r m 102 (51-136) SW846 8240B 

104 (51-136) 1 6 (0-30) SW846 8240B 

1 , 2 - D i c h l o r o e t h a n e 111 (49-155) SW846 8240B 

110 (49-155) 0 90 (0-30) SW846 8240B 

M e t h y l e t h y l k e t o n e 134 (25-250) SW846 8240B 

140 (25-250) 4 2 (0-30) SW846 8240B 

Carbon t e t r a c h l o r i d e 104 (71-240) SW846 8240B 

108 (71-240) 4 2 (0-30) SW846 8240B 

T r i c h l o r o e t h y l e n e 105 (71-157) SW846 8240B 

108 (71-157) 2 7 (0-30) SW846 8240B 

Benzene 107 (37-151) SW846 8240B 

110 (37-151) 3 0 (0-30) SW846 8240B 

T e t r a c h l o r o e t h y l e n e 105 (46-157) SW846 8240B 

108 (46-157) 3 . 0 (0-30) SW84 6 8240B 

Chlorobenzene 110 (37-160) SW84 6 8240B 

112 (37-160) 2 . 0 (0-30) SW846 8240B 

1,4-Dichlorobenzene 108 (75-137) SW846 8240B 

109 (75-137) 0 .49 (0-30) SW846 8240B 

SURROGATE 

4-Bromofluorobenzene 

1 , 2 - D i c h l o r o e t h a n e - d 4 

Toluene-d8 

PERCENT 
RECOVERY 

100 

99 

99 

95 
98 
98 

RECOVERY 
LIMITS 

(86-115) 
(86-115) 
(76-114) 
(76-114) 
(88-110) 
(88-110) 

NOTE(S): 

Calculations are performed before rounding to avoid round-cff errors in calculated results. 



4$>uanterra 
En vircm mental 
Services 

MATRIX SPIKE SAMPLE EVALUATION REPORT 

General Chemistry 

C l i e n t Lot #: I6G120107 
Percent Moist: 100 

Ma t r i x : WATER 

PARAMETER 
PERCENT 
RECOVERY 

Reactive Cyanide 
2 . 5 
0.58 N 

RECOVERY . RPD 
LIMITS RPD LIMITS METHOD 

PREPARATION-
ANALYSIS DATE BATCH # 

C4R4P10J-MS/C4R4P10K-MSD MS L o t / S a m p l e # : I 6 G 1 2 0 1 0 7 - 0 0 1 

( 1 . 0 - 6 4 ) SW846 7 . 3 . 3 0 7 / 1 6 / 9 6 6 1 9 8 1 0 8 

( 1 . 0 - 6 4 ) 105 ( 0 - 2 1 3 ) SW846 7 . 3 . 3 0 7 / 1 6 / 9 6 6 1 9 8 1 0 8 

D i l u t i o n Fac tor : 1 

MS Run #: 6198002 

N O T E ( S ) : 

Calculations are performed before rounding to avoid round-o ff errors in calculated results. 

N Spiked analyte recovery is outside stated control limits. 



^uanterra 
Environmental 
Services 

C l i e n t 

LABORATORY CONTROL SAMPLE EVALUATION 

Metals 

Lot #: I6G120107 

REPORT 

M a t r i x : WATER 

PARAMETER 

Cadmium 

PERCENT 
RECOVERY 

103 

1 0 4 

RECOVERY RPD 

L I M I T S RPD L I M I T S METHOD 

( 8 0 - 1 2 0 ) 

( 8 0 - 1 2 0 ) 1 .5 

D i l u t i o n Factor : 1 

MCAWW 2 0 0 . 7 

( 0 - 2 0 ) MCAWW 2 0 0 . 7 

PREPARATION-

A N A L Y S I S DATE BATCH # 

0 7 / 1 5 - 0 7 / 1 9 / 9 6 6 1 9 7 1 8 2 

0 7 / 1 5 - 0 7 / 1 9 / 9 6 6 1 9 7 1 8 2 

Lead 108 

106 

( 8 2 - 1 2 7 ) MCAWW 2 3 9 . 2 

( 8 2 - 1 2 7 ) 1 . 7 ( 0 - 1 9 ) MCAWW 2 3 9 . 2 

D i l u t i o n Factor : 1 

07/15-07/16/96 6197182 
07/15-07/16/96 6197182 

S i l v e r 1 0 1 ( 8 0 - 1 2 0 ) MCAWW 2 0 0 . 7 

1 0 1 ( 8 0 - 1 2 0 ) 0 . 0 3 ( 0 - 2 0 ) MCAWW 2 0 0 . 7 

D i l u t i o n Factor : 1 

0 7 / 1 5 - 0 7 / 1 9 / 9 6 6 1 9 7 1 8 2 

0 7 / 1 5 - 0 7 / 1 9 / 9 6 6 1 9 7 1 8 2 

C h r o m i u m 1 0 1 ( 8 0 - 1 2 0 ) MCAWW 2 0 0 . 7 

103 ( 8 0 - 1 2 0 ) 1 .3 ( 0 - 2 0 ) MCAWW 2 0 0 . 7 

D i l u t i o n Factor : 1 

0 7 / 1 5 - 0 7 / 1 9 / 9 6 6 1 9 7 1 8 2 

0 7 / 1 5 - 0 7 / 1 9 / 9 6 6 1 9 7 1 8 2 

B a r i u m 99 ( 8 0 - 1 2 0 ) SW846 6 0 1 0 A 

1 0 0 ( 8 0 - 1 2 0 ) 1 . 4 ( 0 - 2 0 ) SW846 6 0 1 0 A 

D i l u t i o n Fac tor : 1 

0 7 / 1 5 - 0 7 / 1 9 / 9 6 6 1 9 7 1 8 2 

0 7 / 1 5 - 0 7 / 1 9 / 9 6 6 1 9 7 1 8 2 

A r s e n i c 103 (80-120) 
105 (80-120) 1.2 (0-20) 

D i l u t i o n Fac tor : 1 

SW846 6 0 1 0 A 

SW846 6 0 1 0 A 

0 7 / 1 5 - 0 7 / 1 9 / 9 6 6 1 9 7 1 8 2 

0 7 / 1 5 - 0 7 / 1 9 / 9 6 6 1 9 7 1 8 2 

S e l e n i u m 104 ( 8 0 - 1 2 0 ) 

1 0 5 ( 8 0 - 1 2 0 ) 0 . 9 2 ( 0 - 2 0 ) 

D i l u t i o n Factor : 1 

SW846 6 0 1 0 A 

SW846 6 0 1 0 A 

0 7 / 1 5 - 0 7 / 1 9 / 9 6 6 1 9 7 1 8 2 

0 7 / 1 5 - 0 7 / 1 9 / 9 6 6 1 9 7 1 8 2 

M e r c u r y 87 ( 8 1 - 1 2 0 ) MCAWW 2 4 5 . 1 

87 ( 8 1 - 1 2 0 ) 0 . 0 4 ( 0 - 2 1 ) MCAWW 2 4 5 . 1 

D i l u t i o n Fac tor : 1 

0 7 / 1 5 / 9 6 6 1 9 7 1 6 6 

0 7 / 1 5 / 9 6 6 1 9 7 1 6 6 

N O T E ( S ) : 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



i^uanterra 
Environmental 
Services 

LABORATORY CONTROL SAMPLE EVALUATION REPORT 

General Chemistry 

C l i e n t Lot #: I6G120107 M a t r i x : WATER 

PARAMETER 
PERCENT RECOVERY RPD 
RECOVERY LIMITS RPD LIMITS METHOD 

PREPARATION-
ANALYSIS DATE BATCH # 

pH ( l i q u i d ) C4RTH101-MS/C4RTH102 -MSD 
98 (90-110) MCAWW 150.1 
98 (90-110) 0.56 (0-20) MCAWW 150.1 

Dilution Factor: 1 

07/12/96 
07/12/96 

6197132 
6197132 

T o t a l Solids (Residue) 
101 (87-113) 
102 ( 8 7 - 1 1 3 ) 1 . 4 

D i l u t i o n Factor : 1 

C 4 T A 6 1 0 2 - M S / C 4 T A 6 1 0 3 - M S D 

MCAWW 1 6 0 . 3 

( 0 - 2 0 ) MCAWW 1 6 0 . 3 

0 7 / 1 5 / 9 6 

0 7 / 1 5 / 9 6 

6 1 9 8 1 9 5 

6 1 9 8 1 9 5 

React ive Cyanide 
8 . 4 

4 . 5 

C 4 T 3 9 1 0 2 - M S / C 4 T 3 9 1 0 3 - M S D 

( 1 . 0 - 6 4 ) SW846 7 . 3 . 3 

( 1 . 0 - 6 4 ) 60 ( 0 - 2 1 3 ) SW846 7 . 3 . 3 

D i l u t i o n Factor : 1 

07/16/96 
07/16/96 

6198108 
6198108 

NOTE(S): 

Calculations are performed before rounding to avoid round-o::'f errors in calculated results. 



CONOCO INC. 

Sample Duplicate Evaluation Report 

General Chemistry 

Lot-Sample #.: I6G120107 - 001 Work Order #.: C4R4P-SMP 
C4R4P-DUP 

Date Sampled.: 07/08/96 Date Received: 07/10/96 
Percent Moist: 

4$uanterra 
Environmental 
Services 

Matrix. WATER 

DUPLICATE RPD 
PARAM RESULT RESULT UNITS RPD LIMIT METHOD 

PREPARATION- PREP 
ANALYSIS DATE BATCH # 

R e a c t i v e S u l f i d e 
ND ND mg/L 0 (0-20) SW846 7 . 3 . 4 

D i l u t i o n Fact: 1 

MS Run # : 6198004 

07/16/96 6198110 

Flashpoint 
>150 >150 deg F 0 .0 (0-20) SW846 1010 

D i l u t i o n Fact: 1 

MS Run # : 6200005 

0 7 / 1 7 / 9 6 6200111 

pH ( l i q u i d ) 
4 . 1 4 . 1 No U n i t s 0.73 (0-20) MCAWW 1 5 0 . 1 

D i l u t i o n Fact : 1 

MS Run # : 6197016 

0 7 / 1 2 / 9 6 6197132 

T o t a l S o l i d s (Res idue) 
75000 75000 mg/L 0 .40 ( 0 - 0 . 0 ) MCAWW 160.3 

D i l u t i o n Fact: 1 

MS Run # : 6198056 

0 7 / 1 5 / 9 6 6198195 

NOTE(S) : 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



iguanterra 
Environmental 
Services 

METHOD BLANK REPORT 

Metals 

Client Lot # : I6G120107 Matrix: WATER 

Work Order # C4T12 Prep Date: 07/15/96 Prep Batch #: 6197166 
REPORTING ANALYSIS DIL 

PARAMETER RESULT LIMIT UNITS METHOD DATE FACT 
Mercury- ND 0 . 00020 mg/L SW846 7470 07/15/96 1 

Work Order # : C4T1J Prep Date: 07/15/96 Prep Batch #: 6197182 
REPORTING ANALYSIS DIL 

PARAMETER RESULT LIMIT UNITS METHOD DATE FACT 
Arsenic ND 0.30 mg/L SW846 6010A 07/19/96 1 
Barium ND 0.20 mg/L SW846 6010A 07/19/96 1 
Cadmium ND 0.0050 mg/L SW846 6010A 07/19/96 1 
Chromium ND 0.010 mg/L SW846 6010A 07/19/96 1 
Lead ND 0.10 mg/L SW846 6010A 07/19/96 1 
Selenium ND 0.25 mg/L SW846 6010A 07/19/96 1 
S i l v e r ND 0 . 010 mg/L SW846 6010A 07/19/96 1 

N O T E ( S ) 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

ND Parameter was not detected at or above the stated reporting limit. 



i^uanterra 
Environmental 
Services 

C l i e n t Lot #: I6G120107 

METHOD BLANK REPORT 

General Chemistry 

M a t r i x : WATER 

Work Order #: C4T3 9 
A n a l y s i s Date: 07/16/96 
D i l u t i o n Factor: 1 

PARAMETER 
Reactive Cyanide 

Work Order #: C4T3E 
Analysis Date: 07/16/96 
D i l u t i o n Factor: 1 

PARAMETER 
Reactive S u l f i d e 

Work Order #: 
Analysis Date: 
Dilution Factor: 

PARAMETER 

C4TA6 
07/15/96 
1 

T o t a l Solids (Residue) 

Prep Date: 

RESULT 
ND 

Prep Date: 

RESULT 
ND 

Prep Date: 

RESULT 
ND 

07/16/96 Prep Batch #.- 6198108 

REPORTING 
LIMIT UNITS METHOD 
200 

200 

10 

mg/L SW846 7.3.3 

07/16/96 Prep Batch #: 6198110 

REPORTING 
LIMIT UNITS METHOD 

mg/L SW846 7.3.4 

07/15/96 Prep Batch #: 6198195 

REPORTING 
LIMIT UNITS METHOD 

mg/L MCAWW 160.3 

NOTE(S): 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

ND Parameter was not detected at or above the stated reporting limit. 



4$>uanterra 
Environmental 
Services 

METHOD BLANK REPORT 

GC/MS Vo l a t i l e s 

Client Lot #: 
Prep Date: 
Dilution Factor: 

I6G120107 

07/17/96 

1 

Work Order #: 

Analysis Date: 

Prep Batch #: 

C4V4H101 

07/22/96 

6200138 

Matrix: WATER 

REPORTING 

PARAMETER RESULT LIMIT UNITS METHOD 

Benzene ND 0. 050 mg/L SW846 8240A 

Carbon t e t r a c h l o r i d e ND 0.050 mg/L SW846 8240A 

Chlorobenzene ND 0 . 050 mg/L SW846 8240A 

C h l o r o f o r m ND 0 . 050 mg/L SW846 8240A 

1 , 2 - D i c h l o r o e t h a n e ND 0 . 050 mg/L SW846 8240A 

1 , 1 - D i c h l o r o e t h y l e n e ND 0 . 050 mg/L SW846 8240A 

M e t h y l e t h y l k e t o n e ND 0.20 mg/L SW846 8240A 

T e t r a c h l o r o e t h y l e n e ND 0 . 050 mg/L SW846 8240A 

T r i c h l o r o e t h y l e n e ND 0.050 mg/L SW846 8240A 
V i n y l c h l o r i d e ND 0.10 mg/L SW846 8240A 

PERCENT RECOVERY 

SURROGATE RECOVERY LIMITS 

4-Bromofluorobenzene 97 (86-115) 
1 , 2 - D i c h l o r o e t h a n e - d 4 95 (76-114) 
Toluene-d8 97 (88-110) 

NOTE(S): 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

ND Parameter was not detected at or above the stated reporting limit. 
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Conoco Inc. 
Rocky Mountain District 
RO. Box 217 
Bloomfield. NM 87413 

January 26, 1994 

Denny Foust 
OCD 
1000 Rio Brazos Road 
Aztec, NM 87410 

Denny, 

The remediation project at the Conoco San Juan Gas Plant has been completed. This letter and 
attachments serve to document the scope and procedures that were utilized for the successful 
completion of the remediation project. 

The Conoco-retained engineering firms of Steffen Robertson and Kirsten (SRK) and Envirotech, 
Inc., along with El Paso Natural Gas (EPNG) have provided the necessary documentation 
required for final submission of the remediation report. Copies of their final reports are 
included and comprise the bulk of our final remediation report. 

The SRK report presents a comprehensive documentation of the entire project whereas the 
EPNG and Envirotech reports contain detailed analytical results. Envirotech sampled the 
contaminant at the point of initial discovery and EPNG provided comprehensive analysis during 
the actual remediation process. The aforementioned reports contain the following major 
subsections: 

SRK Report: 

1.0 Introduction 

2.0 Remediation Process 
2.1 Contractor's Equipment 
2.2 Excavation/Backfill Chronology ... -r-
2.3 Ultimate Configuration of Excavation/Backfill Area 

3.0 Sampling and Analytical Testing (By Others) 

4.0 
•••». 

State Approval of Remediation 
5.0 Summary ' 



Denny Foust 
OCD 
January 26, 1994 
Page 2 

Envirotech Report 

Section 1 Summary 

Section 2 Site Assessment 

Section 3 Test Results 

EPNG Report 

Section 1 Summary of TPH and BETX results with Map of Sample Locations 

Section 2 TPH Results - Samples C-l to C-9 

Section 3 TPH Results - Samples #1 to #13 
BETX Results - Sample #1, #2, #3, #7, #10, #11, #12 

Section 4 TPH Results - Sample #14 to #22, Sample Wl to W12, Sample Bl to B17 

Section 5 Modified 8015 TPH Analysis on Sample #18 and W7 
BETX Results - Samples B2, B5, B7, B8, B9, Bll , B12, B13, B14, B15, B17 

Section 6 Groundwater Analysis Results of Sample taken on March 15, 1993 

Denny, Conoco, and especially myself, wish to express its sincerest gratitude to you and the OCD 
staff for its invaluable guidance and assistance that was afforded to Conoco during all aspects of 
this remediation project. 

If I can be of any further assistance, please call me at (505) 632-4900. 

Sincerely, 

ion I. Bowerbank 
Administrative Coordinator 

Rocky Mountain Operating Center 

JIB/dlg 

Att. 
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Conoco San Juan Gas Plan Evaporation Pond Area Remediation - Excavation Summary 

1.0 INTRODUCTION 

Steffen Robertson and Kirsten (U.S.), Inc. (SRK) was contracted by Conoco to design and 
provide quality assurance (QA) services for the construction of two evaporation ponds at its San 
Juan Gas Plant, in Bloomfield, New Mexico. The property is owned by El Paso Natural Gas 
Company and leased to Conoco. CDK Contracting Company (CDK) was contracted by Conoco 
to perform the earthwork associated with the construction of the two ponds. SRK provided a 
Senior Engineering Field Technician, Mr. Glenn Guyer, to monitor the construction. Mr. Guyer 
arrived on site February 4, 1993 for the start of pond construction 

The two ponds are situated adjacent to one another south of the plant, with Pond #1 located to 
the west of Pond #2. The ponds are approximately the same size and roughly square, having 
a bottom dimension of approximately 180 feet and a depth of 8 feet. The ponds each have 
different bottom elevations; Pond #1 was designed with a bottom elevation of 89.35 feet and 
Pond #2 at 101.90 feet. Earthwork for Pond #2 was done first, followed by the earthwork for 
Pond #1. 

The earthwork for Pond #2 was completed on February 23, 1993. Very minor levels of soil 
contamination were encountered in the extreme northwest corner of Pond #2 during its 
construction. However, on February 24, during the excavation of the bottom of Pond #1, and 
area of oil- soaked soil was uncovered. Work in this area was temporarily halted, and the owner 
was notified. At this point, under the direction of Conoco's Mr. Mike Luchetti, all work was 
stopped. The following day the contractor arrived on site and, under the direction of the owner, 
excavated materials around the areas of previously discovered contaminated soils, in an attempt 
to locate the extents of contamination. At this point, Mr. Denny Foust with the Oil 
Conservation Division of New Mexico Energy, Minerals, and Natural Resources Department 
(OCD) and Ms. Anu Pundari of El Paso Natural Gas Company (EPNG) were on site to observe 
the investigation work. Remediation procedures to remove the contaminated soils and finish the 
pond construction were discussed with Mr. Foust at this time. 

2.0 REMEDIATION PROCESS 

The site remediation action plan is documented in a letter from Conoco's Jon Bowerbank, to Mr. 
Denny Foust, dated March 5, 1993. The plan was cooperatively developed by representatives 
from the State OCD, Conoco, EPNG, SRK, and CDK. The plan states that "REMEDIATION 
will consist of excavation of contaminated materials to the appropriate OCD determined depth 

October, 1993 1 SRK Project No. 58201.1 



Conoco San Juan Gas Plan Evaporation Pond Area Remediation - Excavation Summary 

below the initial water interface. However, on-site inspection by OCD personnel will make the 
final determination as to the depth of the require excavation." "The contaminated soils will be 
transported by CDK from the Conoco leases site to Envirotech for El Paso's account." "Fill dirt 
will be hauled back from Envirotech to replace the excavated material." Actual remediation 
work began on March 8, 1993. 

2.1 Contractor's Equipment 

The contractor, CDK, used tlie following equipment during the remediation process: a Cat 225 
Trackhoe, John Deere Front End Loader (JD 644-B), and six (6) bottom dump semi-tractor 
trailer rigs with lined beds. 

2.2 Excavation/Backfill Chronology 

On March 8, 1993, upon acceptance of the site remediation plan, the remediation process began. 
At this time, contaminated soils were excavated from the pond and hauled to Envirotech, with 
some intermittent stockpiling on site. Trailers then returned from Envirotech with a load of 
uncontaminated soil which was stockpiled in a separate area on site. 

The approximate weekly material balance for the excavation and backfill process, based on truck 
count, is shown below: 

Week Ending Excavation Backfill Material Balance 

March 12 2,820 cu. yds 2,610 cu. yds -210 cu. yds 
March 19 525 cu. yds 465 cu. yds -270 cu. yds 
March 26 975 cu. yds 930 cu. yds -315 cu. yds 
April 2 330 cu. yds 210 cu. yds -435 cu. yds 
April 9 950 cu. yds 2183 cu. yds +798 cu. yds 
April 16 Ocu. yds 1092 cu. yds +1890cu. yds 

Excavation of contaminated soil and importing of clean backfill ceased on April 14, 1993. A 
total of 5,600 cubic yards of contaminated soil was removed for the site, while 7, 490 cubic 
yards of clean soil were returned to the site to restore the original ground surface. 

October, 1993 2 SRK Project No. 58201.1 



Conoco San Juan Gas Plan Evaporation Pond Area Remediation - Excavation Summary 

2.3 Ultimate Configuration of Excavation/Backfill Area 

Because the extents of the contamination were not known beforehand, the contaminated soil was 
removed as it was encountered. Excavation continued until all of the soil considered to be 
"contaminated" by the State inspector was removed. The final configuration of the excavated 
are is shown in Figure 1. The figure shows the excavation within the framework of the ultimate 
pond construction, in both plan and cross section. Figures 2 and 3 show three dimensional 
perspective views of the excavation within the ultimate pond configuration. 

The overall extent of contamination covered most of the pond bottom area and extended from 
the northeast corner of Pond #1 to the west and southwest. The deepest area of excavation was 
located on the western side of the pond continued down to an elevation of approximately 74 feet 
(17 feet below ground surface). The contaminated area in the northern part of the pond 
extended down to a sandstone shelf located at an elevation of approximately 86 feet (5 feet below 
the ground surface). The contamination extended below a perched ground water surface, which 
required seepage control measures during much of the excavation process. 

3.0 SAMPLING AND ANALYTICAL TESTING (BY OTHERS) 

On March 15, 1993, a representative from EPNG was present during the excavation of 
contaminated materials, set up a grid, and took water and soil samples for water quality testing. 
The results of the water quality testing were compiled by EPNG and later forwarded to Conoco. 

A total of 52 samples of seepage or contaminated soil was retrieved by EPNG for laboratory 
testing. Samples were analyzed for fuel hydrocarbons (TPH) using either modified EPA Method 
418.1 or 8015. Selected samples were also analyzed for benzene, toluene, ethyl benzene and 
total xylenes (BTEX) using EPA Method 8020. Recorded sampling depths went as deep as 
approximately 20 ft below ground surface. 

4.0 STATE APPROVAL OF REMEDIATION 

Upon the discovery of the oil-soaked soils in the bottom of Pond #1, the State OCD was 
notified. Mr. Denny G. Foust, Deputy Oil and Gas Inspector, visited the site during the 
exploration for the extents of the contamination, and was a part of the group that formulated the 
site remediation action plan. Mr. Foust then visited the site during the remediation to inspect 
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Conoco San Juan Gas Plan Evaporation Pond Area Remediation - Excavation Summary 

progress and to verbally approve final extents of excavation as they were reached throughout the 
bottom of the pond. 

According to EPNG test results and on-site feedback from the State, the final limits of 
excavation were acceptable. 

5.0 SUMMARY 

On February 24, 1993, during excavation in the bottom of Pond #1, an area of oil-soaked soil 
was discovered. Upon further exploration, additional quantities of contaminated soil were found 
in the Pond #1 area. After consulting the owner of the property and the appropriate State 
agencies, it was decided that the best approach to remedy the situation would be to excavate all 
of the contaminated soil and backfill the excavation with clean soil borrowed from off-site. 

A total of 5,600 cubic yards of material was then removed from the pond bottom. Using six 
bottom dump semi-tractor trailer rigs, all of this material was hauled to the Envirotech facility 
for remediation. 

A total of 7,490 cubic yards of clean soil was brought back on site for the backfilling procedure. 
This soil was placed and compacted in the areas of excavation to bring the ground surface back 
up to the original level prior to excavation. 

Periodic visits by the State Inspector and sampling and testing by EPNG ensured the proper 
completion of the remediation work. 

The remediation work took a total of 28 working days to complete. Normal pond construction 
procedures were then resumed to complete the construction and lining of both ponds. 
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1 2 0 

i±j 100 
LL 

2 

o 
h-
< 
Lu 80 
_ i 

LLI 

^ — A P P R O : 
PRIC 

(IMATE GROl, 
»R TO REMEC 

IND LEVEL — 
HATION 

APPROXIM 
REMEDIAL 

M E LEVEL C 
EXCAVATIO 

'F 
vl 

120 

1 0 0 LU 
LL 

O 

8 0 

< 
> 
LU 
_ l 
LU 

60 60 
4 0 8 0 1 2 0 1 6 0 

D I S T A N C E - F E E T 

SECTION A-A' 

2 0 0 2 4 0 

1 2 0 1 2 0 

1 2 0 

D I S T A N C E - F E E T 

1 6 0 2 0 0 2 4 0 

100 SJ 

g 
r -
< 
> 
LU 
_ J 
LU 

SECTION B-B* 

1 2 0 

- ------
• — APPROXW 

PRIOR 
I A T E GRQUN 
TO REMEDI/ 

3.. L £ y E L _ _ -
TION 

I • 

\ 

I • 

\ 

I • 

\ APPRO) 
REMED 

IIMATE LEVEl 
AL EXCAVA1 

. OF 
ION 

1 2 0 

1 0 0 LU 
LL 

O 

< 

LU 8 0 

LU 

100 tu 
LL 

g 

< 
> 
LU 8 0 

60 60 

LU 

4 0 8 0 120 

DISTANCE - FEET 

SECTION C - C 

1 6 0 2 0 0 2 4 0 

LU 
LU 
LL 

O 
r -
< 
> 
LU 
_J 
LU 

1 0 0 

8 0 

6 0 

TL" APPROX 
PRI OR 

MATE 
TO RE 

GROUUD LEVEL 
MED ATION 

APPROXIMATE LEVSL OF 
REMEC»IAL EXCAVAfTION 

100 

LU 
LU 
LL 

80 g 

< 
> 
LU 
_J 
LU 

60 
4 0 8 0 1 2 0 

D I S T A N C E - F E E T 

SECTION D-D' 

1 6 0 2 0 0 2 4 0 

LU 
LU 

o 
I -
< 
> 
LU 
_ l 
LU 

100 

APPROXIMATE GROUND LEVEL 
PRIOR TO REMEDIATION 

4 0 8 0 1 2 0 

D I S T A N C E - F E E T 

1 6 0 2 0 0 

1 0 0 

60 
2 4 0 

LU 
LU 
LL 

80 O 

< 
> 
LU 
_ J 
LU 

SECTION E-E' 

9000 9000 

8900 

8 8 0 0 

8 7 0 0 

\ MOTOR 
CONTROLS 

PAD 

WASTEWATER^ 
ROUTING 

CONTROL POINT 
8900 

8 8 0 0 

8 7 0 0 

NOTES: 

1. EXTENTS OF EXCAVATION ARE BASED ON FIELD OBSERVATIONS. 
LINES AND ELEVATIONS ARE APPROXIMATE. 

2. POND 1 OVERLAY IS BASED ON THE AS-BUILT PLAN CONFIGURATION. 
20 10 0 2 0 4 0 

S C A L E IN FEET 

ENGINEER 

No. 

lat 

DESIGNED 

D R A W N 

C H E C K E D 

A P P R O V E D 

A P P R O V E D 

QQ 

D B 

RF 

RF 

DESCRIPT ION 

ISSUED FOR CLIENT R E V E W 

B Y 

RF 

9/93 

9/93 

9/93 

9/93 

D A T E 

9/93 

PREPAREO POR; 

CONOCO'S 8AN JUAN G A S PLANT 

TITLE 

POND 1 REMEDIATION. CONTAMINATED 
SOU. EXCAVATION LIMITS. 

PLAN AND SECTIONS 

PREPARED BY: 

STEFFEN ROBERTSON tc KERSTEN (U.S.) 
Consulting Engineers & Scientists 

S C A L E A S S H O W N 

D R A W I N G No. 

FIGURE 1 

REVISION 

A 



SITE REMEDIATION 



SITE REMEDIATION (cont'd) 



SITE REMEDIATION (cont'd) 



ENVIROTECH INC. 
2SI^2IIIS^^52IS^2ESI^E UNDERGROUNDTANKTESTING * S,TEASSESSMENT . SITE REMEDIATION 

^ 9 6 U.S. HIGHWAY 64 - 3014 
FARMING TON, NEW MEXICO 87401 
PHONE: (505) 632-0615 

March 1, 1993 

Mr. Mike Luchetti 
Plant Engineer 
Conoco Inc. 
P.O. Box 217 
Bloomfield, New Mexico 87413 

RE: Evaporation P i t Test Results Project No: 93115 
San Juan Gas Plant 
Bloomfield, New Mexico 

Dear Mr. Luchetti: 

This l e t t e r summarizes and documents the f i e l d t e s t i n g performed at 
the subject evaporation basin excavation on February 26, 1993. 
Please f i n d attached a f i e l d assessment form, s i t e plan w i t h t e s t 
hole locations, and laboratory analysis results f o r t o t a l petroleum 
hydrocarbons as performed i n the f i e l d . 

Ms. V i c k i Wood, of Conoco Environmental Support Services i n Houston 
contacted Envirotech Inc. to provide environmental f i e l d sampling 
and t e s t i n g . Ms. Wood indicated that s o i l hydrocarbon 
contamination was encountered during construction of the new 
evaporation basins at the Conoco plant. She requested Envirotech 
perform s o i l sampling to assist Conoco i n evaluating the s i t u a t i o n . 

Under the d i r e c t i o n of Mr. Jonathon Bowerbank of Conoco, three t e s t 
holes were dug wit h a track excavator and grab s o i l samples were 
taken f o r analysis of hydrocarbon contamination. The attached s i t e 
diagram shows the locations of these t e s t holes. 

F i e l d screening f o r t o t a l aromatic hydrocarbon content was done 
using an Organic Vapor Meter (OVM) of the photoionization type 
(PID) manufactured by Thermo Environmental Instruments Inc. Fie l d 
Headspace Analysis was performed per New Mexico O i l Conservation 
Division (NMOCD) guidelines (February 1993). Total petroleum 
hydrocarbon content (TPH) was also tested f o r by use of a General 
Analysis Corporation (GAC) TPH-PLUS Petroleum Hydrocarbon Analyzer. 
This instrument performs a f i e l d modified EPA Method 418.1 
analysis. 

Table 1 i s a summary of f i e l d t e s t r e s u l t s . 



Conoco S o i l Sampling Results 
Envirotech Inc. 
March 1, 1993 

Page 2/2 

TABLE 1 - FIELD TEST RESULTS 

LOCATION OVM (ppm) TPH (ppm) 

T l - ELEV. = 86.5 1 2256 2260 

T2 - ELEV. = 91.0' 1926 250 

T3A - ELEV. = 91.0 1 810 3230 

T3B - ELEV. = 85.0 1 767 3520 

S p l i t samples were collected f o r each sample location and sent t o 
the Conoco lab at Ponca City, Oklahoma as per i n s t r u c t i o n s by Tracy 
Goodman and V i c k i Wood. The samples were collected i n clean 4 oz. 
glass laboratory j a r s , labeled, cooled on ice, and shipped by 
Federal Express f o r overnight delivery (Saturday A.M. d e l i v e r y ) . 

As we discussed on Friday, Envirotech operates a New Mexico O i l 
Conservation Division (NMOCD) approved landfarm f a c i l i t y f o r 
disposal and remediation of hydrocarbon contaminated s o i l s . Conoco 
Inc. has audited and approved t h i s f a c i l i t y f o r acceptance of 
Conoco generated s o i l s . 

We appreciate the opportunity to serve you. I f you have any 
additional questions or require additional services, please contact 
us. 

Thanks again. 

Respectfully submitted, 
ENVIROTECH INC. 

Robert E. O'Neill 
Environmental Engineer 
Project F i e l d Engineer 

Attachments: F i e l d Assessment Report 
Site Diagram 

Fi e l d Lab Analysis Reports (4) 

cc: V i c k i Wood - Conoco Houston Environmental 

Reviewed by: 

Michael K. Lane, P.E. 
Princ i p a l Engineer 

REO/reo 93115.LET 



ENVIROTECH Inc. 

5796 US HWY. 64, FARMINGTON. NM 87401 
(505) 632-0615 

FIELD REPORT: SITE ASSESSMENT 
JOB Mo: f3 I IS* 
PACE No: I of L 

PROJECT: PIT ASSESSME1 
CLIENT: C O H O l O ^ JU/W frAS 

& CLOS iITRE_ 
CONTRACTOR: ENVTROTECK. WC. 
EQUIPMENT USED: TftftCfcHoe' 

T I ri-

DATE STARTED: 2-26-<?3 
DATE FINISHED: 26-?3 
ENVIRO. SPttT; <6Q 
OPERATOR: 
ASSISTANT: SN 

LOCATION: LSE: 
SEC: TWP: 

WELL: QD: 

RNG: PM: CNTY: S3" ST: A"* PIT: gtMft. floA'A 

LAND USE: 6AS Pl/ftT U)CATto^ - EUttfofWCloV ?Qt4 CoVStfacpOrJ SITS' 
SURFACE CONDITIONS: rtfieA o f P0€SK £ it Ck̂ tCQckJ - UAJeVeV GMdC 

FIELD NOTES & REMARKS' T l - A/**0*- 2-3' « - | ^ t ^ " - 6M*eft ove tMW 2-3 ' 
of »»«OUT -* sArtw**TeO M*tt 6*Ar-* &tACtc 5 i t r r sft>0. oef^Hs 

T 2 - W f * * 2 ' <3i= rneOl«v*» I*€LC 6M*eo SAMO oc^tru»6 / ' of 
lHO(i.T , OAtk. 6GAY F/KK Sf*0. s t w s w s fccrno^. SAMP] LE INVENTORY: 

SMPL 
10: 

SMPL 
TYPE: 

LABORATORY 
ANALYSIS: 

T 1 5<>ic 2 2 6 o 
T 2 Sole 2 Sc? 

T 3 A SolC 3 Zio et* 
r s 6 3 S 2 o />ft*t 

FiGUy TtHV 

U Lo 

1 

1 

TH#: 

e (.euu «IH 
son. SMPLRMlJ 

/TYPE: TYPE: 

TEST HOLE LOGS: 
TH#: \ TH#: 3 

SCALE 

S I T E ' D I A G R A M 

J TT IT TJ 

CoV ST£« CT to A> 

5 t t r PLrW 

f<?< TEST t e ' 

LL r 

8? 

8H -

fo -

SURF*:c 

met**, 

6«UY 

I SOIL 2 i S( 

SOIL SMPL 
TYPE: TYPE: 

_ Is*. 

<GyM7 SOIL SMPL 
TPH TYPE: TYPE: 

TH#: 

M l . 

oh. t>AVt 

SUfcFA os 

0UUc 
SIC 

t»6W 

a 
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7̂ 7 

SOIL c - Q w . u - n . j - S M , C • 
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ENVIROTECH L A B S 

5796 US HIGHWAY 64-3014 • FARMINGTON, NEW MEXICO 87401 
PHONE: (505) 632-0615 . FAX: (505) 632-1865 

FIELD MODIFIED EPA METHOD 418.1 
TOTAL PETROLEUM HYDROCARBONS 

Client: Conoco San Juan Gas Plant 
Sample ID: Test Hole #1, 87' 
Laboratory Number: FTPA0226 
Sample Matrix: Soil 

Project #: 
Date Analyzed: 
Date Reported: 

Parameter Result, mg/kg 

93115 
02- 26-93 
03- 01-93 

Detection 
Limit, mg/kg 

Petroleum Hydrocarbons 2,260 25 

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

ND = Parameter not detected at the stated detection limit. 

Comments: Samples from Evaporation Pond 

Field Analysis Results using 
GAC TPH-Plus Petroleum Hydrocarbon Analyzer 

Analyst 



ENVIROTECH L A B S 

5796 US HIGHWAY 64-3014 • FARMINGTON, NEW MEXICO 87401 
PHONE: (505) 632-0615 . FAX: (505) 632-1865 

FIELD MODIFIED EPA METHOD 418.1 
TOTAL PETROLEUM HYDROCARBONS 

Client: Conoco San Juan Gas Plant 
Sample ID: Test Hole #2, 91' 
Laboratory Number: FTPB0226 
Sample Matrix: Soil 

Project #: 
Date Analyzed: 
Date Reported: 

Parameter Result, mg/kg 

93115 
02- 26-93 
03- 01-93 

Detection 
Limit, mg/kg 

Petroleum Hydrocarbons 250 

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

ND = Parameter not detected at the stated detection limit. 

Comments: Samples from Evaporation Pond 

Field Analysis Results using 
GAC TPH-Plus Petroleum Hydrocarbon Analyzer 

Analyst RevieV (J (J~ 



ENVIROTECH L A B S 

5796 US HIGHWAY 64-3014 • FARMINGTON, NEW MEXICO 87401 
PHONE: (505) 632-0615 . FAX: (505) 632-1865 

FIELD MODIFIED EPA METHOD 418.1 
TOTAL PETROLEUM HYDROCARBONS 

Client: Conoco San Juan Gas Plant Project #: 93115 
Sample ID: Test Hole #3(A), 91" Date Analyzed: 02-26-93 
Laboratory Number: FTPC0226 Date Reported: 03-01-93 
Sample Matrix: Soil 

Detection 
Parameter Result, mg/kg Limit, mg/kg 

Petroleum Hydrocarbons 3,230 50 

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

ND = Parameter not detected at the stated detection limit. 

Comments: Samples from Evaporation Pond 

Field Analysis Results using 
GAC TPH-Plus Petroleum Hydrocarbon Analyzer 

Analyst 



ENVIROTECH L A B S 

5796 US HIGHWAY 64-3014 • FARMINGTON, NEW MEXICO 87401 
PHONE: (505) 632-0615 . FAX: (505) 632-1865 

FIELD MODIFIED EPA METHOD 418.1 
TOTAL PETROLEUM HYDROCARBONS 

Client: Conoco San Juan Gas Plant 
Sample ID: Test Hole #3(B), 85* 
Laboratory Number: FTPD0226 
Sample Matrix: Soil 

Project #: 
Date Analyzed: 
Date Reported: 

Parameter Result, mg/kg 

93115 
02- 26-93 
03- 01-93 

Detection 
Limit, mg/kg 

Petroleum Hydrocarbons 3,520 50 

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

ND = Parameter not detected at the stated detection limit. 

Comments: Samples from Evaporation Pond 

Field Analysis Results using 
GAC TPH-Plus Petroleum Hydrocarbon Analyzer 

Analyst 



El Paso 
Natural Gas Campanu 

P. 0. BOX 4990 
FARMINGTON, NEW MEXICO 87499 

August 13, 1993 

AUG I S 1993 

Mr. Jon Bowerbank 
Conoco 
P.O. Box 217 
Bloomfield, N.M. 87413 

Subject: Analysis Results from Conoco Evaporation Pit Excavation Project 

Dear Mr. Bowerbank: 

El Paso Natural Gas Company (EPNG) obtained verification samples from the excavated 
area in March 1993 and April 1993. Attached is a summary of the TPH and BETX results 
with a diagram of the sample locations. Please note that the sample locations are 
approximate since EPNG did not survey the sample points but only obtained rough 
measurements relative to Testpoint #9 . 

Tab 1 : Summary of TPH and BETX results with Map of Sample Locations. 

Tab 2 : TPH Results - Samples C-l to C-9 
BETX was Not Run. 

Tab 3 : TPH Results - Samples #1 to #13 
BETX Results - Sample #1, #2, #3, #7, #10, #11, #12 
BETX was run on a randomly selected number of samples. 

Tab 4 : TPH Results - Sample #14 to #22, Sample Wl to W12, Sample Bl to B17 
BETX was Not Run on Sample #14 to #22 
BETX was Not Run on Sample Wl to W12 

Tab 5 : Modified 8015 TPH Analysis on Sample #18 and W7 
BETX Results •• Samples B2, B5, B7, B8, B9, Bl l , B12, B13, B14, B15, B17 
BETX was run only on samples in the area of ponding water. 



Page 2 - Analysis Results from Conoco Evaporation Pit Excavation Project 

Tab 6 : Groundwater Analysis Results of Sample taken on March 15, 1993 

If you have any questions, or if you need additional information, please call me at 599-
2176. 

/b in , Pu^Zeftc+c, 
Anu Pundari 
Sr. Compliance Engineer 

cc: Mr. David Hall ( w attachment) 
Mr. Lyle Tinker ( w/o attachment) 



( with attachment) 
cc: S.Miller/K.Sinclair/File 5200 - Conoco Excavation 
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PT. NO. NORTHING EASTING ELEV. 

1 8715.19 9411.79 99.1 
2 8727.94 9422.99 99.1 
3 8744.94 9437.92 91.1 
4 8892.96 9400.28 99.1 
5 8887.69 9412.64 99.1 
6 8880.68 9429.13 91.1 
7 8964.89 9631.11 99.1 

o 
o 
O) 
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El Paso Natural Gas Company 
Field Services Laboratory 

Method 418.1 TPH Analytical Results 
CONOCO/EPNG Pit Investigation 

Date Collected: March 15,1993 

Date Analyzed: March 16,1993 
Holding Time Status: Acceptablel 

Regulatory 
Limit 

100 Mg/Kg 

Sampie 
I ftun&er : Location Time 

Data 
Qualifier 

IR ] 
TPH 

Mad. 1 

4MG/KG> 
N30313 Conoco C-l Grid Point, Sludge Pit 1330 27 

N30314 Conoco C-2 Grid Point, Sludge Pit 1340 937 

N30315 Conoco C-3 Grid Point, Sludge Pit 1344 <10 
N30316 Conoco C-4 Grid Point, Sludge Pit 1347 288 
N30317 Conoco C-5 Grid Point, Sludge Pit 1338 2,513 
N30318 Conoco C-6 Grid Point, Sludge Pit 1332 <10 
N30319 Conoco C-7 Grid Point, Sludge Pit 1334 <10 
N30320 Conoco C-8 Grid Point. Sludge Pit 1336 352 
N30321 Conoco C-9 Grid Point, Sludge Pit 1350 193 

NOTES: The "D" qualifier indicates tha t the sample result exceeded the limit of the calibration curve. 

Approved By:_ 

Date 



QUALITY CONTROL REPORT 
TPH by Modified 418.1 by Infrared 
Samples N30313 to N30321 

LABORATORY CONTROL SAMPLES: CALIBRATION CHECKS 

A SAMPIE 
W ID SOURCE" 

TRUE 
VALUE 
IPPMJ 

FOUND 
(MG/KG! %R 

ACCEPTABLE I 
RANGE 76-125 %R 

YES NO 

INITIAL CALIBRATION VERIF. 
"B" Heavy Oil (Lot MOR9480) 

HORIBA 200.0 215.8 107.9 X 

LABORATORY AND FIELD DUPLICATES: 

SAMPLE 
NUMBER TYPE 

SAMPLE 
RESULT 
(SJMG/KG 

DUPLICATE 
RESULT 
{DWG/KG 

RPD 

_ _ 

ACCEPTABLE R 
RANGE + / -35% 1 

YES NO j 

N30317/N30317D 2nd Extract 2513 2851 13 X 

LABORATORY SPIKES: 

SAMPLE 
NUMBER 

SPIKE 
ADDED 

{SAJMG/KG 

SAMPLE 
RESULT 
(SJMG/KG 

SPIKE 
SAMPLE 
RESULT 
<SR)MG/KS 

m 
ACCEPTABLE 
RANGE 75-125 %R 

VES JlfO 

^^N30317 /N30317S 3350 2513 5238 81 X 

REFERENCE SOIL (Laboratory Control Sample): 

SAMPLE 
ID 

SOURCE 
KNOWN 
VALUE 

|M0/K6t 

SAMPLE 
RESULT 
FOUND 

(MG/KGJ RPD 

ACCEPTABLE 
j R A N Q E * 

vss- m 
ERA TPH STANDARD #1 
LOT » 91016 

ENVIRONMENTS 
RESOURCE ASS. 

2350 2381 1.3 X 

ERA TPH STANDARD #2 w/int 
LOT # 91016 

ENVIRONMENTA 
RESOURCE ASS. 

1450 1843 23.9 X 

LABORATORY REAGENT BLANK: 

SAMPLE ID SOURCE TPH LEVEL (MG/KG) STATUS 

Freon Solvent 
Reagent Blank 

HORIBA 
EPNG Lab 

<10.0 
<10.0 

ACCEPTABLE 
ACCEPTABLE 

Approved By: 

" ( J Date 
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U U H U 11 i.un i N U L ntrxjn i 

TPH by Modified 418.1 by Infrared 
Samples N30352 to N30365 run on 3/30/93 

LABORATORY CONTROL SAMPLES: CALIBRATION CHECKS 

< V 

.7 MKW 

INITIAL CALIBRATION VERIF 
• B ' Heavy Oil (Lot MOR9480) 

216.6 108.3 

LABORATORY AND FIELD DUPLICATES: 

: . N U M B E R ^ 

r" J *~ » # , 
%s #% * ' s ' 

s*'s s - " ' * 

TYPE* ' 

•,- - \ 
iSAWLESf-
RESULTNV '! 
j (swta*a ---j 

DUPUCATE* 
RESULT" 
(DSWGflca; 

I 's 
-v ,X, x . 

: < s ^ " J * - < '̂ACcePTAstE2a:: f̂fl 
\ s s \ ^ s s s s > s . < A \ s W f f i 

RAN«E'> 
YESl v N O * l | 

N30352/N30352D 2nd Extract <10 <10 0 • 1 Narrative: Acceptable. 
LABORATORY SPIKES: 

' " ts 
SAMPLE. 
NUMBER t v~ 

s s s ss s s s • F V I - ' ' s 

:::!:>>K:5$>::::;:̂ ^̂ ^ 

ADDED 
(SAIMQACO 

: s,»'*«-#C< : 

SAMPLE 
RESULT 

llllfllllill 

SPIKE"" 

(SR3MO/KCI 

•m/;*' 
AWEPTARtE-l ^ j t 

s RANQET$A 2̂S' ̂ |̂ ^^^ 

^^0352/N30352S 3350 0 . 3614 108 X 

REFERENCE SOIL (Laboratory Control Sampla): 

SAMPLE, . 
ID, 

•is^xcwx^s's'-x^ 

SOURCE 
'KNOWW-

- VAIUE 

SAMPLE 
^HESUtT" 
, , FOUND 
JMG*<M 

^ ^ ^ ^ ^ ^ ^ ^ 'ACCEPTABLE 
RANGED 

- YES. NQ%M 
A f S ^ S 

ERA TPH STANDARD #1 
LOT #91016 

ERA TPH STANDARD #2 w/int 
LOT #91016 

ENVIRONMENTA 
RESOURCE ASS. 

ENVIRONMENTA 
RESOURCE ASS. 

2350 

1450 

2414 

1356 

2.7 

6.7 

X 

X 

LABORATORY REAGENT BLANK: 

SAMPLE ID SOURCE TPH LEVEL (MG/KG) STATUS 

Freon Solvent 
^^teaoent Blank 

HORIBA 1 <10.0 
EPNG Lab | <10.0 

ACCEPTABLE 
ACCEPTABLE 

Approved By: 
Date 



QUALITY CONTROL REPORT 

EPA METHOD 8020 - BETX 

Saaple*: N30352 to N30365 

Benzene 2nd Run <5 <5 0.0 X 

Toluene 2nd Run <5 <S 0.0 X 

Ethylbenzene 2nd Run <5 <5 0.0 X 

Total Xylene* 2nd Run <5 <5 0.0 X 

Narrative: Acceptablel 

LABORATORY CONTROL, CALIBRATION CHECK; 

mimTft^ v " * -

100 m Standard 

*' -
^ . & < * X v X & ^ 

• .W.- .VtV^A' .ViV. ' .V.V. - i l ' . ' iV. ' . 

RC5U.T , 

CPM> 

*> % 

s 

ACCEPTABLE 

Benzene 

Toluene 

Ethylbenzene 

^ Total Xylenes 

Standard 

Standard 

Standard 

Standard 

100.0 

100.0 

100.0 

200.0 

78.8 

81.7 

81.1 

171.3 

78.8 

81.7 

81.1 

85.7 

X 

X 

X 

! 4 
Nan Acceptable. 

LABORATORY SPIKES: 

st' i : 

Benzene 

Toluene 

Ethylbenzene 

Total Xyl« 

f ^4vi(" ysSss Av. sss *ff* : 

SPIKE 
XWJ^ "•• " v . . . . . . . 

SAMPLE 

ttsutfv 

SPIKE 

fcEJULT 

cat) (PPI>-

tt 

60.0 0.0 0.0 0 

60.0 0.0 0.0 0 

60.0 0.0 0.0 0 

120.0 0.0 0.0 0 

Narrative: None With This Set. 

LABORATORY AND TRIP BLANKS: 

SAMPLE tfr 

Benzene 

Toluene 

Ethylbenzene 

Total Xylenes 

SOURCE 

EPNG Water 

EPNG Water 

EPNG Water 

EPNG Water 

Coayonent (PPB> 

<5 
<5 
<5 
<5 

Acceptablel 

ACCEPTABLE 
ACCEPTABLE 
ACCEPTABLE 
ACCEPTABLE 

Approved By: W*7 
Oate 
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Analytical Technologies, Inc. 2709-D Pan American Freeway, NE Albuquerque. NM 87107 
Phone (505) 344-3777 FAX (505) 344-4413 

ATI I.D. 304318 

A p r i l 16, 1993 

El Paso Natural Gas Co. 
P.O. Box 4990 
Farmington, NM 87499 

Project Name/Number: CONOCO PIT 

Attention: John Lambdin 

On 04/06/93, A n a l y t i c a l Technologies, Inc. received a request t o 
analyze non-aqueous samples. The samples were analyzed w i t h EPA 
methodology or equivalent methods. The r e s u l t s of these analyses 
and the q u a l i t y c o n t r o l data, which follow each set of analyses, 
are enclosed. 

I f you have any questions or comments, please do not hesit a t e t o 
contact us at (505) 344-3777. 

L e t i t i a Krakowski Elizabeth P r o f f i t t 
Assistant Project Manager Laboratory Manager 

EP:td 
Enclosure 

Corporate Offices: 5550 Morehouse Drive San Diego. CA 92121 (619) 458-9141 



Analytical Technologies, Inc. 

CLIENT : EL PASO NATURAL GAS CO. DATE RECEIVED: 04/06/93 
PROJECT # : (NONE) 
PROJECT NAME: CONOCO PIT REPORT DATE : 04/16/93 

ATI I.D.: 304318 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 N30399 - W =f- NON-AQ 04/01/93 
02 N30406 - E>2 NON-AQ 04/01/93 
03 N30409 _ 05 

N30411 — 
NON-AQ 04/01/93 

04 
N30409 _ 05 
N30411 — NON-AQ 04/01/93 

05 N3O412-08 NON-AQ 04/01/93 
06 N30413-6C1 NON-AQ 04/01/93 
07 N30415-6/I NON-AQ 04/01/93 
08 N30416 5/2_ NON-AQ 04/01/93 
09 N30417-BI3 NON-AQ 04/01/93 
10 N30418 — B l i f NON-AQ 04/01/93 
11 N30419 B)5 NON-AQ 04/01/93 
12 N30421 gj|9- NON-AQ 04/01/93 

TOTALS 

MATRIX # SAMPLES 

NON-AQ 12 

ATI STANDARD DISPOSAL PRACTICE 

The samples from this project w i l l be disposed of in thirty (30) days from the 
date of this report. I f an extended storage period i s required, please contact 
our sample control department before the scheduled disposal date. 



Analytical Technologies, Inc. 

GAS CHROMATOGRAPHY - RESULTS 

TEST : EPA 8015 MODIFIED 
CLIENT : EL PASO NATURAL GAS CO. ATI I.D.: 304318 
PROJECT # : (NONE) 
PROJECT NAME: CONOCO PIT 

SAMPLE 
I.D. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

01 N30399 NON-AQ 04/01/93 04/08/93 04/09/93 1 

PARAMETER UNITS 01 

FUEL HYDROCARBONS MG/KG 240 
HYDROCARBON RANGE C14-C32 
HYDROCARBONS QUANTITATED USING DIESEL 

O-TERPHENYL (%) 92 



Analytical Technologies, Inc. 

GAS CHROMATOGRAPHY - RESULTS BLANK 

TEST 
BLANK I.D. 
CLIENT 
PROJECT # 
PROJECT NAME 

EPA 8015 MODIFIED 
040893 
EL PASO NATURAL GAS CO. 
(NONE) 
CONOCO PIT 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
DILUTION FACTOR 

304318 
04/08/93 
04/09/93 
1 

PARAMETER UNITS 

MG/KG FUEL HYDROCARBONS 
HYDROCARBON RANGE 
HYDROCARBONS QUANTITATED USING 

<5 

O-TERPHENYL (%) 96 

4* 



Analytical Technologies, Inc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

TEST 
MSMSD # 
CLIENT 

PROJECT # : 
PROJECT NAME: 

EPA 8015 MODIFIED 
040893 
EL PASO NATURAL GAS CO, 

(NONE) 
CONOCO PIT 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 
REF. I.D. 
UNITS 

304318 
04/08/93 
04/09/93 
NON-AQ 
040893 
MG/KG 

PARAMETERS SAMPLE 
RESULT 

CONC 
SPIKE 

SPIKED 
SAMPLE 

% 
REC 

DUP 
SPIKE 

DUP 
REC RPD 

FUEL HYDROCARBONS <5 100 98 98 100 100 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

RPD (Relative Percent Difference) = 
(Sample Result - Duplicate Result) 

Average Result 
X 100 



Analytical Technologies, Inc. 

GAS CHROMATOGRAPHY - RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : EL PASO NATURAL GAS CO. ATI I.D.: 304318 
PROJECT # : (NONE) 
PROJECT NAME: CONOCO PIT 

SAMPLE DATE DATE DATE DIL. 
I.D. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

02 N30406 NON-AQ 04/01/93 04/07/93 04/09/93 1 
03 N30409 NON-AQ 04/01/93 04/07/93 04/09/93 1 
04 N30411 NON-AQ 04/01/93 04/07/93 04/09/93 1 
05 N30412 NON-AQ 04/01/93 04/07/93 04/09/93 1 

PARAMETER UNITS 02 03 04 05 

BENZENE MG/KG <0.025 <0.025 <0.025 <0.025 
TOLUENE MG/KG <0.025 <0.025 <0.025 <0.025 
ETHYLBENZENE MG/KG <0.025 <0.025 <0.025 <0.025 
TOTAL XYLENES MG/KG <0.025 <0.025 <0.025 <0.025 

Bj^TOFLUOROBENZENE (%) 76 74 77 73 



J j ^ AnalyticalTechnologies,lnc. 

GAS CHROMATOGRAPHY - RESULTS 

TEST : BTEX (EPA 802.0) 
CLIENT : EL PASO NATURAL GAS CO. ATI I.D.: 304318 
PROJECT # : (NONE) 
PROJECT NAME: CONOCO PIT 

SAMPLE DATE DATE DATE DIL. 
I.D. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

06 N30413 NON-AQ 04/01/93 04/07/93 04/09/93 1 
07 N30415 NON-AQ 04/01/93 04/07/93 04/09/93 1 
08 N30416 NON-AQ 04/01/93 04/07/93 04/08/93 1 
09 N30417 NON-AQ 04/01/93 04/07/93 04/09/93 1 

PARAMETER UNITS 06 07 08 09 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

B^fOFLUOROBENZENE (%) 

MG/KG 
MG/KG 
MG/KG 
MG/KG 

<0.025 
<0.025 
<0.025 
0.07 

74 

<0.025 
<0.025 
<0.025 
<0.025 

81 

<0.025 
<0.025 
<0.025 
0.16 

71 

<0.025 
<0.025 
<0.025 
<0.025 

81 



Analytical Technolog ies, Inc. 

GAS CHROMATOGRAPHY - RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : EL PASO NATURAL GAS 
PROJECT # : (NONE) 
PROJECT NAME: CONOCO PIT 

CO. ATI I.D.: 304318 

SAMPLE 
I.D. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

10 N30418 
11 N30419 
12 N30421 

NON-AQ 
NON-AQ 
NON-AQ 

04/01/93 
04/01/93 
04/01/93 

04/07/93 
04/07/93 
04/08/93 

04/09/93 
04/08/93 
04/09/93 

1 
1 
1 

PARAMETER UNITS 10 11 12 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

MG/KG 
MG/KG 
MG/KG 
MG/KG 

<0.025 
<0.025 
<0.025 
<0.025 

<0.025 
<0.025 
<0.025 
<0.025 

<0.025 
<0.025 
<0.025 
<0.025 

BROMOFLUOROBENZENE (%) 80 72 78 



Analytical Technologies, Inc. 

GAS CHROMATOGRAPHY - REAGENT BLANK 

TEST 
BLANK I.D. 
CLIENT 
PROJECT # 
PROJECT NAME 

BTEX (EPA 8020) 
040793 
EL PASO NATURAL GAS CO. 
(NONE) 
CONOCO PIT 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
DILUTION FACTOR 

304318 
04/07/93 
04/08/93 
1 

PARAMETER UNITS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

MG/KG 
MG/KG 
MG/KG 
MG/KG 

<0.025 
<0.025 
<0.025 
<0.025 

BROMOFLUOROBENZENE (%) 75 

A 

V 1 



Analytical Technologies, Inc. 

GAS CHROMATOGRAPHY - REAGENT BLANK 

TEST 
BLANK I.D. 
CLIENT 
PROJECT # 
PROJECT NAME 

BTEX (EPA 8020) 
040893 
EL PASO NATURAL GAS 
(NONE) 
CONOCO PIT 

CO. 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
DILUTION FACTOR 

304318 
04/08/93 
04/09/93 
1 

PARAMETER UNITS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

MG/KG 
MG/KG 
MG/KG 
MG/KG 

<0.025 
<0.025 
<0.025 
<0.025 

BROMOFLUOROBENZENE (%) 88 

ty 



J h AnalyticalTechnolcqies,lnc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

TEST : BTEX (EPA 8020) ATI I . D. : 304318 
MSMSD # : 30431811 DATE EXTRACTED : 04/07/93 
CLIENT : EL PASO NATURAL GAS CO. DATE ANALYZED 04/08/93 

SAMPLE MATRIX : NON-AQ 
PROJECT # : (NONE) REF. I .D. 30431811 
PROJECT NAME: CONOCO PIT UNITS MG/KG 

SAMPLE CONC SPIKED % DUP DUP 
PARAMETERS RESULT SPIKE SAMPLE REC SPIKE % REC RPD 

BENZENE <0.025 1.0 0.76 76 0.78 78 3 
TOLUENE <0.025 1.0 0.78 78 0.80 80 3 
ETHYL BENZENE <0.025 1.0 0.80 80 0.82 82 2 
TOTAL XYLENES <0.025 3.0 2.4 80 2.5 83 4 

4> 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) = X 100 

Average Result 



J h Analytical Technologies, Inc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

TEST : BTEX (EPA 8020) ATI I . D. : 304318 
MSMSD # : 30431905 DATE EXTRACTED : 04/08/93 
CLIENT : EL PASO NATURAL GAS CO. DATE ANALYZED • 04/10/93 

SAMPLE MATRIX NON-AQ 
PROJECT # : (NONE) REF. I .D. 30431905 
PROJECT NAME: CONOCO PIT UNITS MG/KG 

SAMPLE CONC SPIKED % DUP DUP 
PARAMETERS RESULT SPIKE SAMPLE REC SPIKE % REC RPD 

BENZENE 0.045 1.0 0.78 74 0.76 72 3 
TOLUENE 0.055 1.0 0.80 74 0.78 72 3 
ETHYL BENZENE <0.025 1.0 0.78 78 0.78 78 0 
TOTAL XYLENES 0.044 3.0 2.4 79 2.4 79 0 

A1 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) = X 100 

Average Result 
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Data F i l e Name 
Qperat or* 
Instrument 
Sample Name 
Run Time Bar Code 
Acquired on 
Report Created on 

C: \HPCHEM\ 1 \DATA\ 19MAR93N062R0701. D 
CFF 
GC#1 539® 
DSL STD 122PPB 

19 Mar 93 
19 Mar 93 

03:12 PM 
03:59 PM 

Page Number 
V i a l Number 
I n j e c t i o n Number 
Sequence Li n e 
Instrument Method 
A n a l y s i s Method 

1 
62 
1 
7 
SDRZ0108. MTi-
SDRZ0108. MTr 
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fc 
b 
in 

CO 
0 
K 

0 
V. 

0 

CO 
0 

Data F i l e Name 
Operat or 
Instrument 
Sample Name 
Run Time Bar Code 
Acquired on 
Report Created on 

C : \HPCHEM\ 1 \DATA\ 1 9MAR93N 051R0101. D 
CFF 
GCttl 5890 
GASSTD 122 ug/ml 

19 Mar 93 
19 Mar 93 

06:46 AM 
07:26 AM 

Page Number 
V i a l Number 
I n j e c t i o n Number 
Sequence L i n e 
Instrument Method 
A n a l y s i s Method 

1 
51 
1 
1 
SGR021S.MTH 
SGR021S.MTH 
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0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

o' 

t: 

o W 
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to 
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CO. 
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Data F i l e Name 
Operator 
I n s t r u m e n t 
Sample Name 
Run Time Bar Code 
Acquired on 
Report Created on 

C:\HPCHEM\1\DATA\16AUG92\051R0101. D 
AMC Page Number 
SC#1 5390 Via l Number 
COMBO I n j e c t i o n Number 

Sequence Line 
16 Aug 92 10:36 AM Instrument Method 
01 Feb 93 0A:©a PM Analysis Method 

1 
51 
1 
1 
PARAFFIN. MT 
SGF0126. MTH 
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Data F i l e Name : 
Operator : 
Instrument : 
Sample Name : 
Run Time Bar Code: 
Acquired on : 
Reaart Created on: 

(4 

U 

W 

V 

C: \HPCHEM\ 1 \DATA\09 APR93N053R0201. D 
CFF 
GCttl 5890 
304318-01 

09 
09 

Apr 93 
Apr 93 

08:41 
10:18 

AM 
AM 

Page Number 
Vial Number 
Injection Number 
Sequence Line 
Instrument Method 
Analysis Method 

1 
53 
1 
2 
SDRZ010E.MTH 
SDRZ0108. MTH 
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AnalyticalTechnologies, Inc. 2709-O Pan American Freeway. NE Albuquerque. NM 87107 
Phone (505) 344-3777 FAX (505) 344-4413 

ATI I.D. 304372 

A p r i l 22, 1993 

El Paso Natural Gas Company 
P.O. Box 4990 
Farmington, NM 87499 

Project Name/Number: C0N0C0-EPNG PIT 

Atten t i o n : John Lambdin 

On 04/15/93, A n a l y t i c a l Technologies, Inc. received a request t o 
analyze a non-aqueous sample. The sample was analyzed with EPA 
methodology or equivalent methods. The r e s u l t s of t h i s analysis 
and the q u a l i t y c o n t r o l data, which f o l l o w each set of analyses, 
are enclosed. 

EPA 8015, Modified analysis was performed by ATI, Phoenix. 

Sample N30388 was received at ATI past EPA holding time f o r Method 
8015, Modified. 

I f you have any questions or comments, please do not hesitate t o 
contact us at (505) 344-3777. 

Assistant Project Manager 
Elizabeth P r o f f i t t 
Laboratory Manager 

EP:td 
Enclosure 

Corporate Offices: 5550 Morehouse Drive San Diego. CA 92121 (619) 458-9141 



A AnalyticalTechnologies,lnc. 

I ENT 
OJECT # 

PROJECT NAME 

EL PASO NATURAL GAS CO. 
(NONE) 
CONOCO 

ATI I.D. : 304372 

DATE RECEIVED : 04/15/93 

REPORT DATE : 04/22/93 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 N30388 StHf/e * t f SOIL 04/01/93 

TOTALS 

MATRIX # S.AMPLES 

S O I L 1 

ATI STANDARD DISPOSAL PRACTICE 

The samples from this project w i l l be disposed of in thirty (30) days from the 
i.ate of this report. I f an extended storage period i s required, please contact 

j^ ^ r sample control department before the scheduled disposal date. 



J h Analytical Technologies, Inc. 

GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. : 30437201 

TEST : FUEL HYDROCARBONS (MOD. EPA 8015, BLS-191) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

EL PASO NATURAL GAS CO. 
(NONE) 
CONOCO 
N30388 
SOIL 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

04/01/93 
04/15/93 
04/15/93 
04/16/93 
MG/KG 

1 

COMPOUNDS RESULTS 

FUEL HYDROCARBONS, C6-C10 <5 
FUEL HYDROCARBONS, C10-C22 (BLS-191) 20 
FUEL HYDROCARBONSt C22-C36 27 
• 

FUEL HYDROCARBONS (CALCULATED SUM) 47 

SURROGATE PERCENT RECOVERIES 

O-TERPHENYL (%) 99 



J k \ Analytical Technologies, Inc. 

GAS CHROMATOGRAPHY - RESULTS 

REAGENT BLANK 

FUEL HYDROCARBONS (MOD. EPA 8015, BLS-191) TEST 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

EL PASO NATURAL GAS CO. 
(NONE) 
CONOCO 1 

REAGENT BLANK 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

304372 
04/15/93 
04/16/93 
MG/KG 
N/A 

COMPOUNDS RESULTS 

FUEL HYDROCARBONS, C6-C10 
FUEL HYDROCARBONS, C10-C22(BLS-191) 
FUEL HYDROCARBONS, C22-C36 
• 
FUEL HYDROCARBONS (CALCULATED SUM) 

SURROGATE PERCENT RECOVERIES 

O-TERPHENYL (%) 

<5 
<5 
<5 

<5 

81 



AnalyticalTechnoiogies, Inc. 

QUALITY CONTROL DATA 

TEST : FUEL HYDROCARBONS (MOD. EPA 8015, BLS-191) 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

EL PASO NATURAL GAS CO. 
(NONE) 
CONOCO 
30437201 ' 

ATI I.D. 

DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

i 304372 

04/17/93 
SOIL 
MG/KG 

COMPOUNDS 

FUEL HYDROCARBONS (C10-C22) 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 
RESULT SPIKED SAMPLE REC.SAMPLE REC. RPD 

9 20 51 83 124 76 110 

t 

% Recovery = (Spike Sample Result - Sample Result) 
X 100 

Spike Concentration 

RPD (Relative % Difference) = (Spiked Sample - Duplicate Spike) 
Result Sample Result 

Average of Spiked Sample 
X 100 







Sample: PAPS 304372-1 Chanel: FID-GC7C 
Acquired: 16-APJ-93 17:59 Method: G:\MAX\FDELS\DATA3\APR-16 

Pilenaie: 041615 
Operator: CAP 
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^ ^ j j j ^ Analytical Technologies, Inc. 2709-0 Pan American Freeway. NE Albuquerque. NM 87107 
Phone (505) 344-3777 FAX (505) 344-4413 

ATI I.D. 303372 

A p r i l 7, 1993 

El Paso Natural Gas Co. 
P.O. Box 4990 
Farmington, NM 87499 

Project Name/Number: CONOCO/EPNG PIT 

Attention: John Lamfodin 

On 03/17/93, A n a l y t i c a l Technologies, Inc. received a request t o 
analyze s o i l and aqueous sample(s). The sample(s) were analyzed 
with EPA methodology or equivalent methods. The r e s u l t s of these 
analyses and the q u a l i t y c o n t r o l data, which f o l l o w each set of 
analyses, are enclosed. 

PCB's, PNA's, Metals, and General Chemistry analyses were 
performed by ATI, Phoenix. 

By Method 8015, Modified, low surrogate recovery f o r sample 
N30320 was confirmed by re-extraction and re-analysis. 

I f you have any questions or comments, please do not he s i t a t e t o 
contact us at (505) 344-3777. 

L e t i t i a Krakowski 
Assistant Project Manager 

EP:td 
Enclosure 

Elizabeth P r o f f i t t 
Laboratory Manager 

Corporate Offices: 5550 Morehouse Drive San Diego. CA 92121 (619) 458-914) 



Analytical Technologies, Inc. 

CLIENT : EL PASO NATURAL GAS COMPANY DATE RECEIVED: 03/17/93 
PROJECT # : (NONE) 
PROJECT NAME: CONOCO/EPNG PIT REPORT DATE : 04/07/93 

ATI I.D.: 303372 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 N30313 SOIL 03/15/93 
02 N30314 SOIL 03/15/93 
03 N30315 SOIL 03/15/93 
04 N30316 SOIL 03/15/93 
05 N30317 SOIL 03/15/93 
06 N30318 SOIL 03/15/93 
07 N30319 SOIL 03/15/93 
08 N30320 SOIL 03/15/93 
09 N30321 SOIL 03/15/93 
10 N30322 SOIL 03/15/93 
11 N30324 AQUEOUS 03/15/93 

TOTALS 

MATRIX # SAMPLES 

SOIL 10 
AQUEOUS 1 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s project w i l l be disposed of in t h i r t y (3 0) days from the 
date of this report. I f an extended storage period i s required, please contact 
our^sample control department before the scheduled disposal date. 



A AnaiyticalTechnologies, Inc. 

GENERAL CHEMISTRY RESULTS 

CLIENT 
PROJECT # 
PROJECT NAME 

EL PASO NATURAL GAS 
(NONE) 
CONOCO/EPNG PIT 

CO. 

ATI I.D. : 303372 

DATE RECEIVED : 03/17/93 

REPORT DATE : 04/07/93 

PARAMETER UNITS 11 

MG/L <1 
MG/L 546 
MG/L <1 
MG/L 546 
MG/L 34 

3800 
UNITS 7.4 
MG/L 2300 
MG/L 3700 

CARBONATE (CAC03) 
BICARBONATE (CAC03) 
HYDROXIDE (CAC03) 
TOTAL ALKALINITY (AS CAC03) 
CHLORIDE (EPA 325.2) 
CONDUCTIVITY, (UMKOS/CM) 
PH (EPA 150.1) 
SULFATE (EPA 375.2) 
T. DISSOLVED SOLIDS (160.1) 



J h AnalyticalTechnok>gies,lnc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT : EL PASO NATURAL GAS CO. 
PROJECT # : (NONE) 
PROJECT NAME : CONOCO/EPNG PIT ATI I.D. : 303372 

SAMPLE DUP. SPIKED SPIKE % 
PARAMETER UNITS ATI I.D. RESULT RESULT; RPD SAMPLE CONC REC 

CARBONATE MG/L 30336401 <1 <1 NA NA NA NA 
BICARBONATE MG/L 229 ' 229 0 NA NA NA 
HYDROXIDE MG/L <1 <1 NA NA NA NA 
TOTAL ALKALINITY MG/L 229 229 0 NA NA NA 
CHLORIDE MG/L 30336201 16 16 0 36 20 100 
CONDUCTIVITY(UMHOS/CM) 30337211 3800 3870 2 NA NA NA 
PH UNITS 30336401 8.0 7.8 3 NA NA NA 
SULFATE MG/L • 30336203 65 65 0 130 65 100 
TOTAL DISSOLVED SOLIDS MG/L 30336401 970 970 0 NA NA NA 

% Recovery = (Spike Sample Result - Sample Result) 
x xoo 

Spike Concentration 
RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 

x 1 0o 
Average Result 



A Analytical Technologies, Inc. 

METALS RESULTS 

CLIENT s EL PASO NATURAL GAS CO. 
PROJECT # : (NONE) 
PROJECT NAME : CONOCO/EPNG PIT 

ATI I.D. : 303372 

DATE RECEIVED : 03/17/93 

REPORT DATE : 04/07/93 

UNITS 11 

MG/L <0.010 
MG/L <0.005 
MG/L 0.053 
MG/L 564 
MG/L <0.0005 
MG/L <0.010 
MG/L <0.0002 
MG/L <1.0 
MG/L 54.0 
MG/L 439 . 
MG/L <0.002 
MG/L <0.005 

PARAMETER 

SILVER (EPA 200.7/6010) 
ARSENIC (EPA 206.2/7060) 
BARIUM (EPA 200.7/6010) 
CALCIUM (EPA 200.7/6010) 
CADMIUM (EPA 213.2/7131) 
CHROMIUM (EPA 200.7/6010) 
MERCURY (EPA 245.1/7470) . 
POTASSIUM (EPA 200.7/6010) 
MAGNESIUM (EPA 200.7/6010) 
SODIUM (EPA 200.7/6010) 
LEAD (EPA 239.2/7421) 
SELENIUM (EPA 270.2/7740) 

t 



A AnalyticolTechnologies,tnc. 

CLIENT 
PROJECT 
PROJECT 

# 
NAME 

METALS RESULTS 

EL PASO NATURAL GAS CO. 
(NONE) 
CONOCO/EPNG PIT 

ATI I.D. : 303372 

DATE RECEIVED : 03/17/93 

REPORT DATE : 04/07/93 

UNITS 10 

MG/L <0.010 
MG/L <0.1 
MG/L 0.229 
MG/L <0.005 
MG/L <0.010 
MG/L <0.0002 
MG/L <0.10 
MG/L <0.1 

PARAMETER 

SILVER (TCLP 1311/6010) 
ARSENIC (TCLP 1311/6010) 
BARIUM (TCLP 1311/6010) 
CADMIUM (TCLP 1311/6010) 
CHROMIUM (TCLP 1311/6010) 
MERCURY (TCLP 1311/7470) 
LEAD (TCLP 1311/6010) 
SELENIUM (TCLP 1311/6010) 



AnalyticalTedir»o4ogie$,lnc. 

METALS - QUALITY CONTROL 

CLIENT : EL PASO NATURAL GAS CO. 
PROJECT # : (NONE) 
PROJECT NAME : CONOCO/EPNG PIT ATI I.D. • 303372 

PARAMETER UNITS ATI I.D. 
SAMPLE 
RESULT 

DUP. 
RESULT RPD 

SPIKED 
SAMPLE 

SPIKE 
CONC 

% 
REC 

SILVER MG/L 30337501 <0 .010 <0 .010 NA 0. 087 0.100 87 
SILVER (IN TCLP) MG/L 30337903 <0 .010 <0 .010 NA 0. 910 1.00 91 
ARSENIC MG/L 30378301 <0 .005 <0 .005 NA 0. 050 0.050 100 
ARSENIC (IN TCLP) MG/L 30337903 <0 . 1 <0 .1 NA 1. 0 1.0 100 
BARIUM MG/L 30337501 0. 026 0. 024 8 0. 112 0.100 86 
BARIUM (IN TCLP) MG/L 30337903 0. 668 0. 686 3 1. 63 1.00 96 
CALCIUM MG/L 30336401 15 9 158 0.6 245 100 86 
CADMIUM MG/L 30337401 <0 .0025 <0 .0025 NA MSA CC= .99 
CADMIUM (IN TCLP) MG/L 30337903 <0 .005 <0 .005 NA 0. 922 1.00 92 
CHROMIUM MG/L 30379205 <0 .010 <0 .010 NA 0. 900 1.00 90 
CHROMIUM (IN TCLP) MG/L 30337903 <0 .010 <0 .010 NA 0. 879 1.00 88 
MERCURY MG/L 30374502 <0 .0002 <0 .0002 NA 0. 0051 0.0050 102 
MERCURY (IN TCLP) MG/L 30336004 0. 0002 <0 .0002 NA 0. 0050 0.0050 96 
POTASSIUM MG/L 30336401 4. 4 4. 4 0 52 .5 50.0 96 
MAGNESIUM MG/L 30336401 47 .0 46 .5 1 90 .4 50.0 87 
SODIUM MG/L 30336401 90 .3 91 .3 1 136 50.0 91 

Jp^EAD 
V,EAD (IN TCLP) 

MG/L 30374512 <0 .002 <0 .002 NA 0. 030 0.050 60 Jp^EAD 
V,EAD (IN TCLP) MG/L 30337903 <0 .10 <0 .10 NA 0. 90 1.00 90 

SELENIUM MG/L 30337401 <0 .005 <0 .005 NA 0. 047 0.050 94 
SELENIUM (IN TCLP) MG/L 30337903 <0 .1 <0 .1 NA 1. 1 1.0 110 

% Recovery = (Spike Sample Result - Sample Result) 
X 100 

Spike Concentration 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 
X 100 

Average Result 

i 



J h Analytical Technologies, Inc. 

GAS CHROMATOGRAPHY - RESULTS 

TEST 
CLIENT 
PROJECT # 
PROJECT NAME 

AROMATIC HYDROCARBONS (EPA 602) 
EL PASO NATURAL GAS COMPANY 
(NONE) 
CONOCO/EPNG PIT 

ATI I.D. 303372 

SAMPLE 
I.D. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

11 N30324 AQUEOUS 03/15/93 NA 03/19/93 10 

PARAMETER UNITS 11 

BENZENE 
TOLUENE 
CHLOROBENZENE 
1, 2-DICHLOROBENZENE 
1, 3-DICHLOROBENZENE 
1 , ^ D I CHLOROBENZENE 
E'^MtBENZENE 
TOTAL XYLENES 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

35 
68 
<5 
<5 
<5 
<5 
15 
89 

BROMOFLUOROBENZENE (%) 102 



/ j j ^ AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - REAGENT BLANK 

TEST 
3LANK I.D. 
CLIENT 
PROJECT # 
PROJECT NAME 

AROMATIC HYDROCARBONS (EPA 602) 
031893 
EL PASO NATURAL GAS COMPANY 
(NONE) 
CONOCO/EPNG PIT 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
DILUTION FACTOR 

303372 
NA 
03/18/93 
1 

PARAMETER UNITS 

BENZENE 
TOLUENE 
CHLOROBENZENE 
1.2- DICHLOROBENZENE 
1.3- DICHLOROBENZENE 
1.4- DICHLOROBENZENE 
ETHYLBENZENE 
TOTAL XYLENES 

3RQMOFLUOROBENZENE (%) R^C 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 

105 



J h AnalyticalTechnologies,lnc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

TEST : AROMATIC HYDROCARBONS (EPA 602) ATI I . D. : 303372 
1SMSD # : 031893 DATE EXTRACTED: NA 
CLIENT : EL PASO NATURAL GAS COMPANY DATE ANALYZED : 03/18/93 

SAMPLE MATRIX : AQUEOUS 
PROJECT # (NONE) REF. I .D. : 031893 
PROJECT NAME: CONOCO/EPNG PIT UNITS MG/KG 

SAMPLE CONC SPIKED % DUP DUP 
PARAMETERS RESULT SPIKE SAMPLE REC SPIKE % REC RPD 

3ENZENE <0,5 10 11 110 11 110 0 
TOLUENE <0.5 10 11 110 11 110 0 
ETHYL BENZENE <0,5 10 11 110 11 110 0 
TOTAL XYLENES <0,5 30 32 107 33 110 3 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference = X 100 

Average Result 



J h Analyticol Technologies, Inc. 

GAS IHROMATOGRAPHY - RESULTS 

A T I I . D . 30337211 

T E S T : POLYNUCLEAR AROMATICS (EPA METHOD 8310) 

C L I E N T 
PROJECT # 
PROJECT NAME 
C L I E N T I . D . 
SAMPLE MATRIX 

E L PASO NATURAL GAS CO. 
(NONE) 
CONOCO/EPNG P I T 
N30324 
AQUEOUS 

DATE SAMPLED 
DATE R E C E I V E D 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

0 3 / 1 5 / 9 3 
0 3 / 1 7 / 9 3 
0 3 / 1 8 / 9 3 
0 3 / 2 5 / 9 3 
U G / L 

1 

COMPOUNDS RESULTS 

NAPHTHALENE 
ACENAPHTHYLENE 
AC ENAP HTHEN E 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 
PYRENE 
BEN ZO (A) ANTHRACENE 

HRYSENE 
feNZO(B)FLUORANTHENE 
ENZO(K)FLUORANTHENE 

BENZO (A) PYRENE 
DIBENZO(a,h)ANTHRACENE 
B E N Z O ( g , h , i ) P E R Y L E N E 
I N D E N O ( 1 , 2 , 3 - C D ) P Y R E N E 
1- METHYLNAPHTHALENE 
2 -METHYLNAPHTHALENE 

SURROGATE PERCENT RECOVERIES 

2 - CHLOROANTHRACENE (%) 

<5 D 
<10 D 
<5 D 

0 . 4 2 
1 .0 D 

< 0 . 0 5 
1 .2 

< 0 . 1 0 
< 0 . 1 0 

0 . 1 5 • 
< 0 . 1 0 
< 0 . 1 0 
< 0 . 1 0 
< 0 . 2 0 
< 0 . 1 0 
< 0 . 1 0 
<3 .0 D 
<3 .0 D 

69 

D indi c a t e s the compound was analyzed at a greater d i l u t i o n . 



Analytical Technologies, Inc. 

GAS CHROMATOGRAPHY - RESULTS 

REAGENT BLANK 

TEST : POLYNUCLEAR AROMATICS (EPA METHOD 8310) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I . D . 

EL PASO NATURAL GAS CO. 
(NONE) 
CONOCO/EPNG P I T 
REAGENT BLANK 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

303372 
03/18/93 
03/24/93 
UG/L 
N/A 

COMPOUNDS RESULTS 

WE 

NAPHTHALENE 
ACENAPHTHYLENE 
ACENAPHTHENE 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 
PYRENE 
BENZ0(A)ANTHRACENE 
CHRYSENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
BENZO(a,h)ANTHRACENE 
ENZO(g,h,i)PERYLENE 
INDENO(1,2,3-CD)PYRENE 
1- METHYLNAPHTHALENE 
2- METHYLNAPHTHALENE 

<0.50 
<1.0 
<0.50 
<0.10 
<0.05 
<0.05 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.20 
<0.10 
<0.10 
<0.30 
<0.30 

SURROGATE PERCENT RECOVERIES 

2-CHLOROANTHRACENE (%) 84 

tf 



CoTisultrnO/Engiheers and Scientists 
STEFFEN ROBERTSON.AND KIRSTEN 
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RECEIVED 
December 22, 1993 
SRK Project No. 58201 DEC 2 7 1993 

State of New Mexico 
Oil Conservation Division 
P.O. Box 2088 
Land Office Building 
Santa Fe, New Mexico 87504-2088 

OIL CONSERVATION DIV. 
SANTA FE 

Attention: Mr. Roger Anderson 
j 

RE: CONOCO SAN JUAN PLANT, EVAPORATION POND CONSTRUCTION -
FINAL DOCUMENTATION 

Dear Mr. Anderson: 

This transmittal accompanies one copy of the final report entitled, "Conoco San Juan Gas Plant, 
Evaporation Ponds 1 and 2 Design and Construction." Included in the document are the as-built 
construction drawings. Please do not hesitate to call if you have any questions. 

Sincerely, 

STEFFEN ROBERTSON AND KIRSTEN (U.S.), INC. 

Rick Frechette 
Department Head, Engineering Services 

/rf 

Steffen Robertson and Kirsten (U.S.), Inc. 
3232 South Vance Street, Lakewood, Colorado 80227, U.S.A. 

Tel. (303) 985-1333 Facsimile (303) 985-9947 
Other offices in: U.S.A., Canada, United Kingdom and Africa 



The report "Conoco San Juan Gas Plant, Evaporation Ponds 1 and 2, Design and Construction", 
and associated drawings have been prepared by Steffen Robertson and Kirsten (U.S.), Inc. 
(SRK), under the direct supervision of Richard J. Frechette, New Mexico Registered P.E. No. 
11961. The associated construction work has been reviewed by same and found to be in 
compliance with the design drawings and specifications. 
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CONOCO SAN JUAN GAS PLANT 
EVAPORATION PONDS 1 AND 2 
DESIGN AND CONSTRUCTION 

Prepared For: 

Conoco, Inc. 
San Juan Gas Plant 

61 Road 4900 
P.O. Box 217 

Bloomfield, N.M. 87413 

Prepared by: 

Steffen Robertson and Kirsten (U.S.), Inc. 
3232 South Vance Street 

Lakewood, Colorado 80227 

December 1993 

SRK Project No. 58201 



Design and Conitniction Report Conoco San Juan Gas Plant 

1.0 INTRODUCTION 

This report summarizes the design and construction activities performed related to the earthwork 
construction and liner installation for two evaporation ponds for Conoco Inc. The installation site 
is located in San Juan County, approximately one mile north of Bloomfield, New Mexico. 

The design work was completed in January, 1993 and involved the development of construction 
specifications for the pond embankments, liner and leak detection system, and spray circulation 
system. The earthwork was. planned to limit the maximum embankment height to less than 10 ft 
while maintaining a site material balance, i.e., no import of fill materials. The liner and leak 
detection system was designed to satisfy State criteria for containment, leak detection response, and 
collection and removal capabilities. Beneath the secondary liner, a venting medium was provided 
to allow an outlet for potential subsurface vapors that could otherwise pressurize the liner system. 

Construction commenced on February 4, 1993 and was completed on May 14, 1993. The 
construction activities consisted of: 

• stripping the topsoil and vegetation; 

• excavation of two adjacent pond areas; 

• fill placement in the construction of pond berms where specified; 

• placement and seaming of 12-oz./yd2 non-woven geotextile material within each pond for 
vapor transmission; 

• deployment and seaming of a 30-mil Polyvinyl Chloride (PVC) secondary liner; 

• placement of a leak detection system consisting of geosynthetic drain net between the 
primary and secondary liners to route potential leakage to a collection sump in the bottom 
of each pond; 

• placement and seaming of a 36-mil Chlorosulfonated Polyethylene (CSPE) primary liner 
(Hypalon); and 

December, 1993 1 SRK Project No. 58201 



Design and Construction Report Conoco San Juan Gas Plant 

completed subsequently in order to quantify the anticipated solution losses over time and under and 
various seasonal extreme climate conditions. 

Prior to completion of pond construction, Conoco disposed of its wastewater off-site via an 
independent party. Through the use of the new ponds, the quantities required for off-site disposal 
will be reduced. Therefore, the apparent inability of the new ponds to maintain a site solution 
balance is not only an anticipated scenario, but it is not critical in terms of the containment 
requirement. Excess solution disposal will continue to be carried out at an off-site facility as 
necessary. Operation of the ponds will be maintained with sufficient freeboard to achieve complete 
containment during adverse weather conditions. In this manner, a minimum of 1.5 ft of operational 
freeboard is anticipated throughout the life of the ponds. 

For the purposes of internal projections, a series of solution balance calculations has been completed 
to assess the rate of solution loss and possible time frame for filling the ponds to the freeboard 
limits. Based on various operating and climatic assumptions, the ponds will accumulate solution at 
a rate somewhere between one and three million gallons per year. At an allowable combined 
storage capacity of approximately 3.5 million gallons, the ponds will require supplemental disposal 
measures within approximately 14 months to 3.5 years. Some of the calculations and climatology 
data are included in Appendix A. 

2.3 System Component Design 

2.3.1 General 

The design of the specific components involved in the pond construction is illustrated in the as-built 
construction drawings and described in the technical specifications, each of which is attached to this 
report. However, a brief summary of the system components is provided in this Section to give a 
concise overview of the project. 

2.3.2 Pond Subgrade and Venting Medium 

After excavation of the ponds and construction of the berms, the design specifications require the 
finished subgrade to be compact, smooth and free from particles in excess of # inch. The venting 
medium installed thereupon is specified as a non-woven, 12 oz/sq yd needle-punched polypropylene 
geotextile. This fabric has the capability to transmit vapors which might originate beneath the pond 
to the ground surface and through the liners at the pond crest. A series of liner penetrations, spaced 
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Design and Construction Report Conoco San Juan Gas Plant 

at approximately 25 ft intervals, is provided near the inside crest of the ponds above the freeboard 
level to allow transmission of vapors to the atmosphere. 

2.3.3 Liner and Leak Detection Systems 

The liner design includes a 40 mil PVC secondary liner and a 36 mil Hypalon liner. The PVC liner 
is installed directly over the venting geotextile in factory seamed panels. A minimal amount of field 
seaming is required. The Hypalon liner is installed after the leak detection system is deployed over 
the PVC liner. Similar to the PVC liner, the Hypalon liner requires minimal field seaming. 

The leak detection system consists of a polyethylene strand geonet which covers the entire pond 
surface between the liners. The geonet follows the pond floor gradient to the sump area in the 
lowest pond corner. At the sump, several layers of geonet are placed to fill the sump area, a one 
ft deep basin between the pond liners. A monitor pipe is installed into the sump and runs along the 
pond slope to the crest where it protrudes from the liners. The monitor pipe provides the means 
to detect primary liner leakage and facilitates the removal of accumulated leakage via a submersible 
pump which can be lowered into the monitor pipe to the bottom of the sump. 

2.3.4 Solution Circulating; System 

Within the ponds, a circulation system is installed to allow the solution to be sprayed within the 
lined area to facilitate enhanced evaporation losses. The system consists of a grid of HDPE pipes 
fitted with spray nozzles and supported by floats to allow the system flexibility and mobility. The 
system is driven by a stainless steel submersible pump located in a pump well above the leak 
detection sump. The pumps, one in each pond, are sized to circulate over 100 gpm on a continuous 
basis through the spray system in each pond. They may also be used to transfer solution from one 
pond to the other. The floating spray systems are mobile, thus allowing the flexibility to move 
within the pond to avoid solution drift due to unfavorable winds. By adjusting the locations of the 
spray grid and the speed of the pump, Conoco can maximize the usefulness of the system during 
changing wind and pond storage level conditions. 

A control panel allows the pre-setting of desired pumping rates at either pond or the interfacing of 
anemometer controlled pumping rates based on wind speeds and drifting potential. Use of the spray 
system will be governed largely by experimental data obtained during ongoing facility operation. 
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Design and Conitniction Report Conoco San Juan Gas Plant 

3.0 CONSTRUCTION ACTIVITIES 

3.1 General 

In addition to completing the design, SRK was contracted to provide construction quality assurance 
services. The pond construction was completed under Discharge Plan GW-35 submitted to the State 
Oil Conservation Division by Conoco. Pond construction details are shown on the Drawings found 
within Appendix B of this report. 

Periodic site inspections were performed by the Design Engineer. Site inspections were normally 
one day in duration, with site inspection observations and recommendations noted in the field 
inspection reports submitted to Conoco's project representative. 

In addition to the periodic site inspections, SRK's onsite representative prepared Daily Construction 
Activity Reports. A total of 73 daily and 14 weekly reports were submitted directly to Conoco with 
copies of the weekly reports sent to the Design Engineer. These reports documented construction 
activities by the contractors. 

3.1.1 Site Preparation 

On February 4,1993, the earthwork contractor began site preparation work. After clearing and 
grubbing were completed, excavation of contaminated foundation soils was performed using a John 
Deere Motor Grader 770 B-H, a Caterpillar (Cat) D-8 Dozer, a Cat 225 Trackhoe, an LH. Front 
End Loader and a John Deere Backhoe. Prior to construction of the ponds, the pre-excavation site 
contours were re-established by placing imported backfill material. The pond area excavation and 
remediation are documented in a separate report contained in Appendix C. 

3.1.2 Embankment Construction 

During the excavation and backfill process, CDK placed, moisture conditioned and compacted 
imported fill material in one foot lifts to replace the contaminated soils removed from the site. The 
following procedure was employed to construct the pond embankments above the reconstructed 
ground surface: 

• Rock and oversized materials were removed prior to the placement of one foot lifts. 
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• Fill material was spread uniformly in 12 inch layers over the lift section and moisture 
conditioned to within plus or minus 2% of optimum moisture by either the use of a water 
truck, or mixing with the motor grader to allow natural air dry-back. 

• A Sakai Vibrating Sheepsfoot Compactor was used to compact the fill material by making 
4 to 6 passes over the entire lift, prior to testing by nuclear density method, to meet a 
minimum of 95 percent of the standard proctor maximum dry density (ASTM D-698) value 
specified (Appendix D). 

3.1.3 Subgrade Preparation 

Once finish grade elevations were met at the embankment and bottom of the pond, the following 
procedures were employed to facilitated liner installation: 

• After final grading and compaction a smooth drum vibratory compactor was used to produce 
a smooth surface. 

• Final embankment slope grading to 2:1 (H:V) inside and 3:1 outside was performed using 
a motor grader. 

• Laborers hand picked the finished surface, removing small rock and organics, prior to the 
deployment of the geotextile vapor transmission material. 

Laboratory analysis and nuclear density compaction tests were performed by SRK. All test results 
are presented in Appendix E. Prior to the placement of liner, the soil material surface was inspected 
by SRK and Palco, and accepted as documented in Appendix F. Final as-built sketches were made 
from measurements done by SRK's field representative. 

3.2 Synthetic Liner 

On April 29,1993, Palco mobilized to the job site to commence synthetic liner installation 
operations. Quality Control reports were submitted by Palco for each roll and pallet of liner 
material delivered, to document that material met the job specifications. Reports received are 
included as Appendix G. 

A trench, a minimum of 2-ft deep, was excavated at the crest of the pond embankment for anchoring 
the liner system. 
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3.2.1 Synthetic Material Installation Activities 

The installation of the geotextile material consisted of deploying the material north to south across 
the surface of the ponds, from anchor trench to anchor trench, and securing the end of the material 
with sandbags. Adjacent panels were seamed together either by heat seaming with a Lyster heater 
(Pond No. 2) or sewing the panels with thread (Pond No. 1), thus forming one continuous geotextile 
vapor transmission layer. 

The installation of the PVC secondary liner consisted of deploying the material from north to south 
across the surface of the underlying geotextile. Adjacent liner panels were bonded together, thus 
forming one continuous liner layer. The glued seams were tested by the air lance method according 
to specification. After each panel was deployed, sandbags were placed for temporary ballast over 
the liner in the anchor trench, and at each seam until seam closure was completed. 

The installation of the leak detection system geonet consisted of deploying the material, generally 
from north to south, across the surface of the underlying PVC liner. Adjacent geonet panels were 
joined by the use of snap ties on two foot centers after allowing adequate overlap of the preceding 
panel. After each panel was; deployed, sandbags were used for ballast on the geonet at the anchor 
trenches. 

The installation of the Hypalon primary liner consisted of deploying the factory seamed panels from 
north to south across the surface of the underlying geonet. Liner panels were cleaned and glued to 
the adjacent panel, thus forming one continuous liner layer. The glued and cured seams were tested 
for leaks by the use of the air lance method according to specification. Any leaks detected were 
patched and retested until air tight. After each panel was deployed sandbags were placed on the liner 
for temporary ballast at the anchor trench, and at each seam until seam closure was completed. 

Destructive samples of both PVC and Hypalon liner were taken for approximately every 500 linear 
feet of field seam. The laboratory results of the destructive seam testing are included in Appendix 
H. 

The Quantities of primary and secondary liners were calculated after field measurements were taken. 
The calculations for each panel area are included in Appendix I. The cumulative measured surface 
area for both ponds was approximately 94,000 sq. ft. The final as-built panel diagrams are included 
in the construction drawings in Appendix B. 
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3.2.2 Quality Assurance/ Quality Control (QC/QA) 

Quality Control (QC) activities performed during installation by Palco personnel consisted of: 

• inspecting the liner pianel after deployment; 

• identifying and marking each panel with the defect found; 
• the removal and delivery of destructive samples to SRK's field representative; and 
• the air lance testing of each seam and patch. 

Quality Assurance (QA) activities performed during installation by SRK personnel consisted of: 

• inspecting the liner panel after deployment; 
• identifying and marking each panel for defects; 
• marking of destructive sample locations; 
• receipt, shipment and testing of the destructive samples; 
• observation of the seaming procedures; 
• observation of the testing for watertight integrity; 
• observation of repairs and retests; 
• rough field as-built sketches; 
• measurement of the final accepted in-place panels; and 
• all final calculations and as-built drawings. 

A series of photographs which summarize the synthetics installation activities is included as 
Appendix J. 

3.2.3 Final Inspection 

Upon completion of secondary and primary liner installation in each pond including seaming and 
repair work, a final visual inspection of each panel, all seams, and all repair work was performed 
by SRK's field representative. 

Palco's certificates of completion of liner installation are contained in Appendix K. 
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GRAIN S I Z E DISTRIBUTION TEST REPORT 

208 108 10. 0 1.0 0.1 
GRAIN SIZE - mm 

0.01 0.001 

Test v. +3" % GRPVEL V. SAND SILT V. CLAY 
• 7 0.0 9. 3 77. 9 12. a 

LL PI Das D50 D 3 0 Dia 
2.92 0.52 0.41 0.248 0.1012 

MATERIAL DESCRIPTION uses AASHTO 

• SILTY SAND WITH CLAY SC- SM 

Project No.: 58201 
Project: CONOCO - SPIN JUAN 
• Location: TP-1 (3-4 FT.) 

Date: 1-21-93 

GRAIN SIZE DISTRIBUTION TEST REPORT 

Remarks: 

Figure No, 



GRAIN S I Z E DISTRIBUTION TEST REPORT 

? 3 c 

10 

? 3 
" CJ 

230 180 10.0 1.0 0.1 
GROIN SIZE - mm 

0.01 0.001 

Test +3" % GROVEL v. SAND X SILT 1 % CLAY 
• 17 0.0 0.0 71.9 28. 1 

LL PI Das >60 '50 '30 '15 '10 
0.55 0.31 0.24 0.085 

MATERIAL DESCRIPTION uses AASHTO 

• SILTY SAND UITH CLAY SC- SM 

Project No.: 58201 

Proje c t : CONOCO - SAN JUAN 

• Location: TP-1 (5-6 FT.) 

Date: 1-21-93 

GRAIN SIZE DISTRIBUTION TEST REPORT 

Remarks: 

Figure No, 



GRAIN S I Z E DISTRIBUTION TEST REPORT 
S3 fl) 

? 3 
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e c: c 
. (\J . — - — 

c e \ c _ 
— — ~ — T M eo 
f t) C\J — ^ fO <* 01 

200 100 10 .0 1.0 0 . 1 
GRAIN SIZE - mm 

0.001 

T e s t '4 +3' % GRAVEL SAND '/. S I L T y, CLAY 
• i a 0 . 0 0 . 0 9 8 . 7 1 . 3 

LL PI I>85 °60 D 50 D 30 DlS Dl0 cc 

• 1 . 19 0 .72 0 . 6 1 0 .414 0 .2767 0 .2247 1. 06 3 .2 

MATERIAL DESCRIPTION uses AASHTO 

• POORLY GRADED SAND SP 

Project No.: 58201 

Project: CONOCO - SAN JUAN 

• Location: TP-1 (6-7 FT.) 

Remarks; 

Date: 1-21-93 

GRAIN SIZE DISTRIBUTION TEST REPORT 

Figure No. 



GRAIN S I Z E DISTRIBUTION TEST REPORT 

? 3 

200 100 10.0 1.0 0.1 
GROIN SIZE - mm 

0.01 0. 001 

Test v. +3" % GRAVEL V. SAND SILT CLAY 
• 15 0.0 3.6 . 77.2 19. 2 

LL PI D85 ;60 '50 '30 '10 
0.80 0. 44 0.36 0.203 

MATERIAL DESCRIPTION uses AASHTO 

• SILTY SAND UITH CLAY S.C- SM 

Project No.: 58201 

Project: CONOCO - SAN JUAN 

• Location: TP-2 (COMPOSITE) 

Date: 1-21-93 

GRAIN SI2E DISTRIBUTION TEST REPORT 

Remarks: 

Figure No, 
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i " Proctor, ASTM D 698, Method C 

El ew/ 
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TEST RESULTS MATERIAL DESCRIPTION 

Optimum moisture » 11.5 X 
Maximum dry density « 118.5 pcf 

SILTY SAND UITH CLAY 
CSC- SKA) 

Project No.: 58201 

Proje c t : CONOCO - SPIN JUAN 

Locat ion: TP-2 

Date: 1-22-1993 

Remarks: 

Figure No. .. .. _. 

PROCTOR TEST REPORT 

Remarks: 

Figure No. .. .. _. 



GRAIN S I Z E DISTRIBUTION TEST REPORT 
e e s 

c c s e _ — — — » OJ oo i N s s 
m oj x* — m ~ cn 

200 100 10.0 1.0 0.1 
GROIN SIZE - mm 

0.01 0.301 

Test '4 +3* '4 GROVEL '4 SAND SILT '4 CLAY 
• 9 0.0 7.0 74.6 18.4 

LL PI Das D&0 t>50 D30 Dl5 D10 

1.07 0.45 0.37 0.211 

MATERIAL DESCRIPTION uses AASHTO 

• SILTY SAND UITH CLAY SC- SM 

Project No.: 58201 

Project: CONOCO - SAN JUAN 

• Location: TP-3 (0-3.5 FT.) 

Date: 1-21-93 

GRAIN SIZE DISTRIBUTION TEST REPORT 

Remarks: 

Figure No 



GRAIN S I Z E DISTRIBUTION TEST REPORT 

3 

200 100 10.0 1.0 0.1 
GROIN SIZE - mm 

0.01 0.001 

TesV v. +3" GRAVEL * SAND '/. SILT CLAY 
• 11 0.0 3.5 79. 4 17. 1 

LL PI D85 °60 °50 D30 »15 °10 
• 1.38 0. 45 0.36 0.211 

MATERIAL DESCRIPTION uses AASHTO 

• SILTY SAND UITH CLAY SC- SM 

Project No.: 58201 

Proje c t : CONOCO - SAN JUAN 

• Location: TP-3 (3.5-6 FT.) 

Remarks: 

Date: 1-21-93 

GRAIN SIZE DISTRIBUTION TEST REPORT 

Figure No. 



GRAIN S I Z E DISTRIBUTION TEST REPORT 

2 8 ? 3 ? % 
• * * • * * * 

e e c 
. IM . — — — 

c e c x c _ 
— — — — — » N OO 

288 180 10 .0 1.0 0 . 1 
GRAIN SIZE - mm 

0 .01 0.001 

Test '< + 3' % GROVEL X SAND V. SILT V. CLAY 
• 8 0.0 5.7 78. 1 16.2 

LL PI D85 '60 >50 D 3 0 '15 '10 
1 .06 0 . 45 0 . 37 0 . 2 1 7 

MATERIAL DESCRIPTION uses AASHTO 

• SILTY SAND WITH CLAY SC-SM 

Project No.: 58201 

Proje c t : CONOCO - SAN JUAN 

• Location: TP-4,5,6 

Date: 1-21-93 

GRAIN SIZE DISTRIBUTION TEST REPORT 

Remarks: 

Figure No. 



PROCTOR TEST REPORT 
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TEST RESULTS MATERIAL DESCRIPTION 

Optimum moisture • 11.9 X 
Maximum dry density • 116.4 pcf 

Project No.: 58281 

Proje c t : CONOCO - SAN JUAN 

Location: TP-4,5,6 

Remarks: 

Dati 1-15-1993 

PROCTOR TEST REPORT 

Figure No. 
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GROIN SIZE - mm 
0 . 0 1 0 .001 

Test y. +3" GRAVEL y. SAND '4 SILT •/. CLAY 
• 19 0 . 0 0.0 64.0 36.0 

LL PI D85 D&0 D50 D30 »15 D10 cc 

• 0. 53 0.30 0.20 

MATERIAL DESCRIPTION uses AASHTO 

• SILTY SAND UITH CLAY SC- SM 

Project No.: 58201 

Proje c t : CONOCO - SAN JUAN 

• Location: TP-10,11,12 (COMPOSITE) 

Date: 1-21-93 

GRAIN SIZE DISTRIBUTION TEST REPORT 

Remarks: 

Figure No. 
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GRAIN S I Z E DISTRIBUTION TEST REPORT 
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• 0 . 5 5 0 . 3 3 0 .27 0 .093 

MATERIAL DESCRIPTION uses AASHTO 

• SILTY SAND UITH CLAY SC-SM 

Project No.: 58201 
Project: CONOCO - SAN JUAN 
• Location: TP-7,8,9 (COMPOSITE) 

Date: 1-21-93 

GROIN SIZE DISTRIBUTION TEST REPORT 

Remarksi 

Figure No. 



GRAIN S I Z E DISTRIBUTION TEST REPORT 

8 9 3 
C N 

200 100 10.0 1.0 0.1 
GROIN SIZE - mm 

0.01 0.001 

Test y. +3' 'A GRAVEL '4 SAND '4 SILT 1 '4 CLAY 
• 6 0.0 0.0 83.0 17.0 

LL PI D60 DS0 °30 Dl0 cc 

• 0.60 0.39 0. 33 0. 191 

MATERIAL DESCRIPTION uses AASHTO 

• SILTY SAND SC-SM 

Project No.: 58201 

Project: CONOCO - SAN JUAN 

• Location: TP-7 (4-6 FT.) 

Date: 1-22-93 

GRAIN SI2E DISTRIBUTION TEST REPORT 

Remarks: 

Figure No. 



PROCTOR TEST REPORT 
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TEST RESULTS MATERIAL DESCRIPTION 

Optimum moisture • 11.6 V, 
Maximum dry density • 117.3 pcf 

Project No.: 58201 

Project: CONOCO - SAN JUAN 

Location: TP 7-12 COMPOSITE SAMPLE 

Date: 1-20-1993 

PROCTOR TEST REPORT 

Remarks: 

Figure No, 



CONOCO SAN JUAN QAS PLANT 
EVAPORATION POND LEAK DETECTION SYSTEM 
PERFORMANCE COMPARISON 

GEOMETRl 
A) GEONET 
THICKNESS 0.25 in. 
TRANSMISSIVITY 6E-04 sq m/sec 

B) SAND BLANKET 
THICKNES 12 in. 
PERMEABILITY 1E-05 m/soc 

RESPONSE TIME I 
1. LEAK IN CENTER OF POND(BETWEEN PIPES FOR SAND ALT) 
i. LOW WATER LEVEL (1 FT DEEP) 

A) GEONET 
TRAVEL DISTANCE icn n 
GRADIENT 0.01 
TRAVEUTOSUMP Z7 hrs 

B) SAND/PIPE (PIPE ( j> 20' SPACING) 
TRAVEL DISTANCE 
a) SANO 11 tt 
b) PIPE 100 It 
GRADIENT 
a) SANO 0:09 
b) PIPE 0.01 
TRAVEUTOPIPE 1024.S hrs 
TRAVELt TO SUMP 0.0 hrs 
t TOTAL 1024.S hrs 

I. LEAK IN CENTER OF PON0(BETWEEN PIPES FOR SAND ALT) 
ii. HIGH WATER LEVEL (8 FT DEEP) 

A) GEONET 
TRAVEL DISTANCE 100 ft 
GRADIENT 0.08 
TRAVELt TO SUMP 0.3 his 

B) SAND/PIPE (PIPE d J20' SPACING) 
TRAVEL DISTANCE 
a) SAND 11 ft 
b) PIPE 100 ft 
GRADIENT 
a) SAND 0.73 
b) PIPE 0.01 
TRAVELt TO PIPE 128.1 hrs 
TRAVELt TO SUMP 0.0 hrs 
t TOTAL 128.1 hrs 

MOISTURE RETENTION | 

SHORT TERM 
A) GEONET 
POROSITY 80 % 
UNIT STORAGE 0.016667 cuft/sqft 
TOTAL/POND 5.430 gals 

B) SAND 
POROSITY 40 % 
UNIT STORAGE 0.4 cuft/sqft 
TOTAL/POND 130.332 gals 

LONG TERM 
A) GEONET NIL 

B) SAND 
POROSITY 40 % 
HOLDING CAPACITY 5 % BY WEIGHT 
TOTAL/POND 23,497 gate 
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REGIONAL PAN EVAPORATION & LAKE EVAPORATION ESTIMATE 

Record Mntly. Pan 

Evap Santa Fe 

Calc. Santa Fe 

% Annual 
Pan Evap 

Farmington 
Calc Lake Evap -

Site 

Jan 1.49 2.2 1.53* 1.12 

Feb 2.13 3.2 2.22* 1.62 

Mar 3.91 5.8 4.03* 2.94 

Apr 6.39 9.5 7.33 5.35 

May 8.98 13.4 8.37 6.11 

Jun 10.75 16.0 10.42 7.61 

Jul 9.52 14.2 10.01 7.31 

Aug 8.09 12.1 8.89 6.49 

Sept 6.97 10.4 6.62 4.83 

Oct 4.89 7.3 5.07* 3.70 

Nov 2.51 3.7 2.57* 1.88 

Dec 1.39 2.1 1.46* 1.07 

Annual 67.02 100% 68.52 50.03 

* Note 

• For Santa Fe, lake evaporation @ 74% of pan = 49.6" 

• Assuming approx. 50" for annual lake evaporation and a pan coeff. of 72% yields 69.44" pan evap. for 

Santa Fe. Therefore, for the months indicated use the % annual distribution of Santa Fe and 69.44" to 

estimate monthly pan evap. for Farmington. 



CUMATOLOGICAL SUMMARY 
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SURFACE WATER CONTROL—WATER BALANCE 

BELOW, NOMOGRAPH used "i estimating spray losses at known climatic and operating 
conditions. Average daytime conditions for the coerating period should oe jsed. 
Night operation losses can be disregarded unless xind velocities are nigh. Example 
shown oy the dotted line gives the losses for 10" relative humidity and 90°F air 
temperature, resulting in vaDOr pressure d e f i c i . of 0.73 osi. Line drawn from 0.73 
psi to the rozzle size 12/64* determines point A on line 4. Line drawn from the 
wind velocity 5 m.p.h. to the nozzle pressure of 40 psi determines point 8 on line 
8. A line drawn fro»» A to 8 intersects line 6 at the percent spray loss. 
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BAR GRAPH far estimating total losses when conditions are esti-Mted. This graph 
is useful to learn both spray losses and losses occurring after the spray reaches 
the soil surface. Total loss sprinkling on pare soil at high wind velocities, in 
hot weather and using a aediua spray, is shown By the broken line tt about 10%. 
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EVAPORATION L O S S E S FROM SPRAY S Y S T E M S 

K.R. Frost and H.C. Schwalen (1955). Sprinkler evaporation losses. 
Agr icu l tura l Engineering 36 (8) pp. 526-528. 
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APPENDIX B 

As-Built Drawings 
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Conoco San Juan Gas Plan Evaporation Pond Area Remediation - Excavation Summary 

1.0 INTRODUCTION 

Steffen Robertson and Kirsten (U.S.), Inc. (SRK) was contracted by Conoco to design and 
provide quality assurance (QA) services for the construction of two evaporation ponds at its San 
Juan Gas Plant, in Bloomfield, New Mexico. The property is owned by El Paso Natural Gas 
Company and leased to Conoco. CDK Contracting Company (CDK) was contracted by Conoco 
to perform the earthwork associated with the construction of the two ponds. SRK provided a 
Senior Engineering Field Technician, Mr. Glenn Guyer, to monitor the construction. Mr. Guyer 
arrived on site February 4, 1993 for the start of pond construction 

The two ponds are situated adjacent to one another south of the plant, with Pond #1 located to 
the west of Pond #2. The ponds are approximately the same size and roughly square, having 
a bottom dimension of approximately 180 feet and a depth of 8 feet. The ponds each have 
different bottom elevations; Pond #1 was designed with a bottom elevation of 89.35 feet and 
Pond #2 at 101.90 feet. Earthwork for Pond #2 was done first, followed by the earthwork for 
Pond #1. 

The earthwork for Pond #2 v/as completed on February 23, 1993. Very minor levels of soil 
contamination were encountered in the extreme northwest corner of Pond #2 during its 
construction. However, on February 24, during the excavation of the bottom of Pond #1, and 
area of oil- soaked soil was uncovered. Work in this area was temporarily halted, and the owner 
was notified. At this point, under the direction of Conoco's Mr. Mike Luchetti, all work was 
stopped. The following day the contractor arrived on site and, under the direction of the owner, 
excavated materials around the areas of previously discovered contaminated soils, in an attempt 
to locate the extents of contamination. At this point, Mr. Denny Foust with the Oil 
Conservation Division of New Mexico Energy, Minerals, and Natural Resources Department 
(OCD) and Ms. Anu Pundari of El Paso Natural Gas Company (EPNG) were on site to observe 
the investigation work. Remediation procedures to remove the contaminated soils and finish the 
pond construction were discussed with Mr. Foust at this time. 

2.0 REMEDIATION PROCESS 

The site remediation action plan is documented in a letter from Conoco's Jon Bowerbank, to Mr. 
Denny Foust, dated March 5, 1993. The plan was cooperatively developed by representatives 
from the State OCD, Conoco, EPNG, SRK, and CDK. The plan states that "REMEDIATION 
will consist of excavation of contaminated materials to the appropriate OCD determined depth 
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Conoco San Juan Gas Plan Evaporation Pond Area Remediation - Excavation Summary 

below the initial water interface. However, on-site inspection by OCD personnel will make the 
final determination as to the depth of the require excavation." "The contaminated soils will be 
transported by CDK from the Conoco leases site to Envirotech for El Paso's account." "Fill dirt 
will be hauled back from Envirotech to replace the excavated material." Actual remediation 
work began on March 8, 1993. 

2.1 Contractor's Equipment 

The contractor, CDK, used the following equipment during the remediation process: a Cat 225 
Trackhoe, John Deere Front End Loader (JD 644-B), and six (6) bottom dump semi-tractor 
trailer rigs with lined beds. 

2.2 Excavation/Backfill Chronology 

On March 8, 1993, upon acceptance of the site remediation plan, the remediation process began. 
At this time, contaminated soils were excavated from the pond and hauled to Envirotech, with 
some intermittent stockpiling on site. Trailers then returned from Envirotech with a load of 
uncontaminated soil which was stockpiled in a separate area on site. 

The approximate weekly material balance for the excavation and backfill process, based on truck 
count, is shown below: 

Week Ending Excavation Backfill Material Balance 

March 12 2,820 cu. yds 2,610 cu. yds -210 cu. yds 
March 19 525 cu. yds 465 cu. yds -270 cu. yds 
March 26 975 cu. yds 930 cu. yds -315 cu. yds 
April 2 330 cu. yds 210 cu. yds -435 cu. yds 
April 9 950 cu. yds 2183 cu. yds +798 cu. yds 
April 16 Ocu. yds 1092 cu. yds +1890 cu. yds 

Excavation of contaminated soil and importing of clean backfill ceased on April 14, 1993. A 
total of 5,600 cubic yards of contaminated soil was removed for the site, while 7, 490 cubic 
yards of clean soil were returned to the site to restore the original ground surface. 
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2.3 Ultimate Configuration of Excavation/Backfill Area 

Because the extents of the contamination were not known beforehand, the contaminated soil was 
removed as it was encountered. Excavation continued until all of the soil considered to be 
"contaminated" by the State inspector was removed. The final configuration of the excavated 
are is shown in Figure 1. The figure shows the excavation within the framework of the ultimate 
pond construction, in both plan and cross section. Figures 2 and 3 show three dimensional 
perspective views of the excavation within the ultimate pond configuration. 

The overall extent of contamination covered most of the pond bottom area and extended from 
the northeast corner of Pond #1 to the west and southwest. The deepest area of excavation was 
located on the western side of the pond continued down to an elevation of approximately 74 feet 
(17 feet below ground surface). The contaminated area in the northern part of the pond 
extended down to a sandstone shelf located at an elevation of approximately 86 feet (5 feet below 
the ground surface). The contamination extended below a perched ground water surface, which 
required seepage control measures during much of the excavation process. 

3.0 SAMPLING AND ANALYTICAL TESTING (BY OTHERS) 

On March 15, 1993, a representative from EPNG was present during the excavation of 
contaminated materials, set up a grid, and took water and soil samples for water quality testing. 
The results of the water quality testing were compiled by EPNG and later forwarded to Conoco. 

A total of 52 samples of seepage or contaminated soil was retrieved by EPNG for laboratory 
testing. Samples were analyzed for fuel hydrocarbons (TPH) using either modified EPA Method 
418.1 or 8015. Selected samples were also analyzed for benzene, toluene, ethyl benzene and 
total xylenes (BTEX) using EPA Method 8020. Recorded sampling depths went as deep as 
approximately 20 ft below ground surface. 

4.0 STATE APPROVAL OF REMEDIATION 

Upon the discovery of the oil-soaked soils in the bottom of Pond #1, the State OCD was 
notified. Mr. Denny G. Foust, Deputy Oil and Gas Inspector, visited the site during the 
exploration for the extents of the contamination, and was a part of the group that formulated the 
site remediation action plan. Mr. Foust then visited the site during the remediation to inspect 
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1.0 INTRODUCTION 

1.1 General 

The Specifications presented, in these Technical Specifications are for the construction of two 
new evaporation ponds at Conoco's San Juan Gas Plant in Bloomfield, New Mexico. 

1.2 Scope of Work 

The scope of work for these Technical Specifications shall include all earthwork required for the 
construction of the two evaporation ponds for Conoco. Specific work items include, but are not 
limited to the following: 

• Mobilization of all equipment and material required for the work; 

• Installation of temporary and permanent surface water control; 

• Stripping in required areas; 

• Excavation in required areas; 

• Development of borrow areas within the pond areas; 

• Foundation preparation for fill placement; 

• Pond embankment fill placement and compaction; 

• Furnish and installing all material and constructing all items appurtenant and incidental 
to the above; 

• Demobilizing, which includes removal of temporary structures and shaping, 
contouring, and grading final surfaces. 

The Contractor shall familiarize himself with the relevant regional and site specific conditions 
which may have an impact upon the work. Data relevant to the overall project are contained 
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in reports in the possession of the Owner, which are available for Contractor review. Of 
particular relevance to the work is the field investigation data collected by SRK to evaluate 
foundation conditions and construction materials. Drawings to be read in conjunction with these 
Specifications are included with this document as Attachment A and are in a series numbered 
58201/01 through 58201/03. 

In the case of discrepancy or ambiguity in the Specifications, Drawings, codes, standards, or 
regulations, it is the intent of these Specifications that the most restrictive interpretation shall 
apply unless interpreted otherwise by the Design Engineer. 

1.3 Definitions 

The following definitions apply to these Specifications. 

a. "Owner" is defined as an authorized representative of Conoco Inc.; 

b. "Construction Manager" is defined as an authorized representative of the Owner 
responsible for coordinating the activities of the Contractor; 

c. "Quality Assurance Engineer" is defined as a qualified representative appointed and 
authorized by the Owner to monitor the quality of the completed construction product; 

d. "Design Engineer" is defined as an authorized representative of the Owner who has 
designed the facilities to be constructed and prepared the plans and specifications; 

e. "Contractor" is defined as the party or parties which have a contract agreement with 
the Owner or Construction Manager and perform the actual construction activities; 

f. "Specifications" is defined as this document of technical specifications prepared by 
Steffen Robertson and Kirsten (U.S.), Inc. for Conoco's San Juan Gas Plant dated 
February 1993; 

g. "Drawings" is defined as the drawings in conjunction with these Specifications and 
are in a series numbered 58201/01 through 58201/03; 
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h. "In-place material" is defined as soil or rock material obtained from within the 
construction area of a particular facility; 

i . "Over-size Rock" is defined as rock obtained from the borrow area that is not suitable 
for placement within the earthen fills and applies to rock larger than 6 inches nominal 
size; 

j . "Off-site material" is defined as material obtained from sources other than on-site; 

k. All slopes are described in terms of horizontal distance: vertical distance; and 

1. All sieve sizes refer to U.S. Standard sieve sizes. 

1.4 Applicable Codes and Regulations 

The work shall conform to applicable Federal, State, County, and local regulations. Test 
procedures shall conform to applicable ASTM standards, as documented in the edition of the 
standards in force at the start of work. 

2.0 CONTRACTOR'S RESPONSIBILITY 

The Contractor shall carefully examine all of the Technical Specifications and Drawings, and 
the site of the work. He shall fully inform himself as to the character of all conditions at the 
site, local and otherwise, affecting the execution of the work, including those conditions to 
which Federal, State, and local safety and/or health laws and regulations may be applicable. 
Failure to comply with the requirements of this section shall not relieve the Contractor of 
responsibility for complete performance of the work. 

It shall be the sole responsibility of the Contractor to familiarize himself, by such means as he 
considers appropriate, with all matters pertaining to this work including, but not limited to: 

• The location and nature of work; 

• Climatic conditions; 
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• The nature and conditions of the terrain; 

• Geologic conditions at the site; 

• Transportation and communication facilities; 

• Location and nature of construction materials available for use in the work; 

• Other construction at the project site that may be underway simultaneously with the 
construction work for the two new evaporation ponds; and 

• All other factors that may affect the cost, duration, and execution of the work. 

Before accepting the work, the Contractor shall acknowledge in writing that he has inspected the 
site and determined the characteristics of the work and the conditions indicated above. 

3.0 INSPECTION OF WORK 

3.1 General 

Unless otherwise specified, full-time inspection of all construction activities defined by the 
Specification will be provided by the Owner. Owner's inspection of all work shall be performed 
under the supervision and control of the Quality Assurance Engineer or his designated 
representative while such work is in progress. Said inspections are for the convenience, 
satisfaction, and benefit of the Owner in determining that the work is performed in strict 
accordance with the Specifications. It shall be the Contractor's sole responsibility to provide all 
required materials (both natural and manufactured) and to perform all work in conformance with 
the Specifications. The Quality Assurance Engineer will inspect, test and report all findings to 
the Construction Manager. The Construction Manager shall be responsible for enforcing the 
specifications or initiating variances or design changes through the Design Engineer. Owner's 
inspections shall not relieve the Contractor of responsibility for the acceptability of the finished 
work or portions thereof. 
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3.2 Access 

The Quality Assurance Engineer and his representatives shall at all times have access to the 
work whenever it is in preparation or progress provided that they report their presence to the 
Construction Manager who is responsible for all activities onsite. The Contractor shall fully 
cooperate with the Quality Assurance Engineer, shall provide proper facilities for access, and 
shall furnish labor and equipment reasonably needed for safe and convenient inspection, 
including the excavation of test pits. The Contractor shall give the Quality Assurance Engineer 
ample notice of readiness of the work for inspection, and the Quality Assurance Engineer shall 
perform said inspection in such a manner as not to unnecessarily delay the work. 

3.3 Examination 

If any work should be covered up without prior approval or consent of the Quality Assurance 
Engineer, it must, if required by the Quality Assurance Engineer, be uncovered for examination 
at the Contractor's cost. 

3.4 Samples and Tests 

It is the intent of these Specifications that materials shall be inspected and tested by the Quality 
Assurance Engineer before final acceptance of the work. Any item of the work which is found 
not to meet or exceed the Specifications or which is improperly located or constructed shall be 
removed and replaced. The Quality Assurance Engineer's inspections and tests shall not relieve 
the Contractor from full responsibility to furnish and install materials in conformance with these 
Specifications. 

3.5 Alteration to Drawings and Specifications 

All alterations made to either the Specifications or Drawings shall be subject to the Design 
Engineer's approval and, where applicable, to the approval of regulatory government agencies. 
All alterations shall be issued under a covering work order signed by the Design Engineer. 
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4.0 ENVIRONMENTAL REQUIREMENTS 

4.1 Control of Sediment 

The Contractor shall design, furnish, install, maintain and operate such equipment and structures 
as are necessary to contain and precipitate suspended solids (sediment) appearing in surface 
water immediately downstream of each work area, irrespective of the source of said suspended 
solids. Surface water released form the Contractor's sediment control facilities shall have 
turbidities which are less than or equal to the maximum values permitted by State or Federal 
law. 

The Contractor shall be fully responsible for sediment control and the attainment of effluent 
quality conforming to State and Federal laws. 

4.2 Control of Fugitive Dust 

During the performance of the work defined by these Specifications or any operations 
appurtenant thereto, whether on right-of-way privided by the Owner or elsewhere, the Contractor 
shall furnish all labor, equipment, materials, and means required, and shall perform proper and 
efficient measures wherever and as required to reduce the dust nuisance, and to prevent dust 
which has originated from the Contractor's operations from damaging land, vegetation, and 
dwellings, or causing a nuisance to persons. Dust shall be controlled to a degree acceptable to 
the appropriate State and Federal agencies, and acceptable to the Construction Manager. 

4.3 Limits of Work 

The Contractor shall confine his apparatus, the storage of materials, and the operation of 
workmen to limits indicated by law, ordinances, permits or selected by the Construction 
Manager, and shall not unreasonably encumber the premises with his materials. Extreme caution 
shall be exercised at all times to avoid blocking plant or other roads or in any other way 
interfering with the Owner's operations or presenting a hazard to the Owner's personnel and 
equipment, or to the public. 
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4.4 Surface Water Control 

Prior to beginning construction, the Contractor shall submit for approval a plan showing his 
proposed methods for collection and disposition of surface waters that may affect the execution 
and completion of work. The plan may be placed in operation upon review and comment by 
the Construction Manager and Quality Assurance Engineer, but nothing in this section shall 
relieve the Contractor from full responsibility for the adequacy of the system. 

Surface water control shall be accomplished in a manner that will result in all construction 
operations being performed free of excess moisture. 

5.0 EXCAVATION 

5.1 General 

The excavations to be performed include, but are not limited to site preparation, removal of 
unsuitable materials located within the proposed construction limits, shaping, and excavation in 
pond areas, foundation areas and project borrow areas. 

There shall be no classification of soil and rock excavations for these Specifications as to type, 
hardness, moisture condition or other characteristics for classification and payment purposes. 

The Contractor shall be solely responsible for determing the excavatability of soil and rock 
materials, water table conditions and other pertinent subsurface information. The Contractor 
shall satisfy himself with additional subsurface information, if he so desires and at his own 
expense, for bidding purposes. 

5.2 Handling of Material 

Insofar as is practicable in the permanent construction, the Contractor shall use materials 
obtained from required excavations which meet applicable specifications. Such materials may 
be placed in the designated final locations direct from the excavation, or may be placed in 
temporary stockpiles and later placed in the final location as approved by the Construction 
Manager. The Contractor shall schedule excavation operations so as to avoid or minimize 
stockpiling and rehandling of excavated material. 
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5.3 Lines and Grades 

All open-cut excavations shall be performed in accordance with the Specifications to the lines, 
grades, and dimensions shown on the Drawings or as established by the Design Engineer. 
Assumed excavation lines for the work are shown on the Drawings, but the final excavation may 
vary from the lines shown as approved by the Quality Assurance Engineer. The assumed final 
lines for excavation, shown on the Drawings, shall not be strictly interpreted as accurately 
indicating the final or actual lines of excavation. When unfavorable conditions are discovered, 
they shall be corrected by excavation to lines, depths, and dimensions prescribed by the Design 
Engineer. 

Unless noted otherwise or specifically prescribed by the Design Engineer, the maximum 
permissible deviation from specified lines and grades shall be plus or minus 0.1 feet. 

5.4 Cuts and Slopes 

The Contractor shall inspect all temporary and permanent open-cut excavations on a regular 
basis for signs of instability. Should signs of instability be noted, the Contractor shall undertake 
remedial measures immediately and shall notify the Construction Manager as soon as possible. 
It will be the Contractor's responsibility to remove all loose material from the excavation slopes 
and to maintain the slopes in a safe and stable condition at all times during the progress of the 
work. 

5.5 Excess Excavation 

All necessary precautions shall be taken to preserve the material below and beyond the lines of 
excavation in the soundest possible condition. Where excess excavation has been performed to 
complete the work, such areas shall be refilled with materials furnished and placed to the 
satisfaction of the Quality Assurance Engineer at the Contractor's expense. Over-excavation 
required by the Quality Assurance Engineer due to unsuitable materials and subsequent 
backfilling shall be payable by the Owner on the basis of the Contractor's unit rates which will 
form a part of the contract. 
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5.6 Disposal of Excavated Materials 

The design has been refined to a cut to fill balance. Excess material is not anticipated, however 
materials that are unsuitable for, or are in excess of, permanent construction requirements shall 
be wasted. Waste piles shall be located outside the limits of construction or as approved by the 
Construction Manager, where they will not interfere with the natural flow of streams, with the 
operation of the Owner's facilities and other structures, and where they will neither detract from 
the appearance of the completed project nor interfere with the accessibility of the various parts 
of the work. Waste piles shall be graded and trimmed to reasonably regular lines and stable 
slopes. 

6.0 SITE PREPARATION 

6.1 General 

The Contractor shall strip from the foundation areas of the ponds or pond embankments, waste 
stockpile areas, borrow areas, and related structures, all material unsuitable for use as a 
foundation, as determined by the Quality Assurance Engineer. 

6.2 Stripping 

Stripping of the site has for the most part been performed and is not anticipated. If however 
some areas require stripping, the work shall follow this specification. 

Stripping of the upper 6 inches (maximum) of soil shall be done within the stripping limits where 
required. Stripping shall not be done below 6 inches from the original ground surface unless 
otherwise directed by the Quality Assurance Engineer. 

The stripped materials shall be removed from the stripped area and placed in a designated 
stockpile area. Placement of stripped soils outside of designated areas shall not be done unless 
otherwise directed by the Construction Manager. 

Unsuitable materials to be removed by stripping shall include debris, topsoil, excessively wet 
or soft soil, and vegetation including roots. Other perishable and objectionable materials that 
are unsuitable for use in permanent construction and which might interfere with the proper 
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bonding of fill with the foundations, or the proper compaction of the materials in embankments 
and other fill areas, or which are otherwise unsuitable as determined by the Quality Assurance 
Engineer, shall be removed. 

6.3 Access Roads 

Contractor's access roads shall be planned such that construction of said roads shall coincide as 
much as practicable with the construction of the permanent roads associated with the project and 
other required excavation. Prior to development of access roads, the Contractor shall submit 
a plan showing their location and size for the Construction Manager to issue for the Owner's and 
Design Engineer's approval. 

6.4 Borrow Areas 

The specified design provides for a material balance with regard to excavation and fill quantities. 
However, earthen materials required for the work defined by these Specifications which are not 
obtainable from required excavations shall be obtained from approved borrow areas designated 
by the Construction Manager. Materials not available from said borrow areas shall be furnished 
by the Contractor from a source proposed by the Contractor and approved by the Design 
Engineer. 

The Contractor may select and use any borrow area approved by the Design Engineer for 
construction materials, provided the materials meet the specification requirements for the 
intended use. 

7.0 FILL PLACEMENT 

7.1 General 

The work covered by this section of the Specifications shall include, but is not limited to, fill 
placement for the pond embankments and access roads, reworking in-place foundation materials 
in the pond areas and earthwork incident thereto. The embankments, pond areas, and other 
pertinent structures shall have fill materials categorized as follows: 

• Type 1: Interior embankment fill; 
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• Type 2: Exterior embankment fill; 

7.2 Lines and Grades 

Earthwork shall be constructed to the lines, grades, and cross sections shown on the Drawings 
or as specified herein. 

7.3 Foundation Preparation 

Upon completion of the required foundation stripping/excavation operations and removal of 
unsuitable foundation material, the entire excavated surface which is to be constructed upon, and 
the proposed pond area shall be scarified to a minimum depth of six inches, moisture conditioned 
to near optimum moisture content, and recompacted to at least 95 percent of maximum density 
(ASTM D-698). No new fill shall be placed in the foundation areas until the foundation has 
been inspected and approved by the Quality Assurance Engineer. 

7.4 Placement 

The procedures for the construction of required fills shall be described to and approved by the 
Quality Assurance Engineer prior to fill placement. 

No brush, roots, sod, frozen soil, ice or other deleterious or unsuitable materials shall be placed 
in the engineered fills. The suitability of all fill materials intended for use in the construction 
work shall be subject to approval by the Quality Assurance Engineer. Fill placement shall be 
temporarily stopped, due to unsuitable weather conditions, at the discretion of the Quality 
Assurance Engineer. Under marginal weather conditions, the Contractor may place fill provided 
the fill, when tested, meets Specifications. 

The distribution of materials shall be such that the fill is free from lenses, pockets, streaks, or 
layers of material differing substantially in texture or gradation from the surrounding material. 
The combined borrow excavation and fill placement operation shall be such that the materials, 
when compacted in the fill, shall be blended sufficiently to secure the best practicable 
distribution of the material, subject to the approval of the Quality Assurance Engineer. Fill 
placement shall be in approximately horizontal lifts of the maximum thickness specified for that 
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material type, leveled as needed in preparation for compaction. 

If, in the opinion of the Quality Assurance Engineer, the surface of the prepared foundation or 
the surface of any layer of the fill is too dry or too smooth to bond properly with the layer of 
material to be placed thereon, it shall be moistened and/or worked with harrow, scarifier, or 
other equipment to provide a satisfactory bonding surface before the next layer of fill material 
is placed. If, in the opinion of the Quality Assurance Engineer, the surface of the prepared 
foundation or the rolled surface of any layer of the fill in place is too wet for proper compaction 
of the layer of fill material to be placed thereon, it shall be removed and allowed to dry or shall 
be worked with harrow, scarifier, or other equipment to reduce the moisture content to the 
required amount, and then compacted before the next layer of fill material is placed. 

7.5 Moisture Control 

During compaction operations, the borrow, prepared foundation, and in-place fill materials shall 
be maintained or conditioned within the moisture content range required to permit proper 
compaction to the specified density. The moisture content ofthe fill material prior to and during 
compaction shall be uniform throughout the material. 

When material is too dry for proper compaction, the Contractor shall spray water on the fill and 
work the moisture into the fill by harrowing or other approved means until a uniform 
distribution of moisture is obtained. Material that is too wet for proper compaction shall be 
removed from the fill or the material may be spread and permitted to dry, assisted by disking 
and harrowing, if necessary, until the moisture content is reduced to an amount suitable for 
obtaining the specified degree of compaction. 

7.6 Compaction 

Wherever necessary, after fill material has been placed and spread, or reworked in-place and 
moisture conditioned as specified, the layer shall be compacted by passing compaction equipment 
over the entire surface of the layer a sufficient number of times to obtain the required density, 
as determined by the Quality Assurance Engineer on the basis of field density tests and his 
observations of the fill operations. 

The frequency of field density tests performed on each type of material shall be as determined 
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in the field by the Quality Assurance Engineer. 

The Quality Assurance Engineer will continuousy evaluate the Contractor's equipment and 
methods. If such equipment or methods are found unsatisfactory for the intended use, the 
Contractor shall be required to replace the unsatisfactory equipment with other types or adjust 
methods until proper compaction is achieved. 

Compaction shall be based on ASTM D-698 or compactive effort as approved by the Quality 
Assurance Engineer. In-place fill densities may be determined by the Sand Cone or Nuclear 
Gauge Methods. The Contractor shall construct test fills, as determined by the Quality 
Assurance Engineer, for fills outside the testing limits of ASTM D-698, for establishing 
compactive effort procedures. 

7.7 Special Compaction Equipment 

Only hand-guided mechanical tampers or hand-guided vibratory rollers shall be used for 
compaction of the backfill material adjacent to concrete or other appurtenant structures, or in 
areas where access restrictions require. In such areas, care shall be exercised to prevent damage 
to existing facilities. 

7.8 Sequence of Fill Operations 

The Contractor shall construct the fill areas such that the fill is approximately level at all times 
during construction. The fill surfaces shall be graded to prevent ponding of rainwater. 

The Contractor shall leave the surface of compacted fill, at the end of each shift or day, in such 
a manner as to prevent an excessive increase in moisture content arising from precipitation. The 
Quality Assurance Engineer may require that the top layer be removed at the recommencement 
of fill placement if it has become too wet or is softened as a result of precipitation. 

In areas of geotextile or geosynthetic liner placement, following such placement, no vehicular 
traffic and minimal installation labor traffic shall be permitted on the surface. Special access 
across installed liner, if required, shall be approved by the Quality Assurance Engineer and may 
require protective measures to be taken at the Contractor's expense. 
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7.9 Contamination 

The Contractor shall route equipment and take all actions necessary to prevent material of one 
type from being deposited inadvertently, either by dumping or through travel of equipment, in 
or on material of another type. Such improperly deposited material shall be removed from the 
fill areas as required by the Quality Assurance Engineer. Said removed material shall be wasted 
in locations designated by the Construction Manager. 

All stones of such dimensions that interfere with compaction in the layer thicknesses specified, 
as determined by the Quality Assurance Engineer, shall be removed prior to compaction. 

7.10 Conduct of Work 

The Contractor shall maintain and protect fills in a condition satisfactory to the Quality 
Assurance Engineer at all times until the final completion and acceptance of the work. Any 
approved fill material which becomes unsuitable for any reason whatsoever, after being placed 
in the fill and before final acceptance of the work, shall be removed and replaced by the 
Contractor in a manner satisfactory to the Quality Assurance Engineer. 

7.11 Access Roads 

Permanent access roads shall be constructed as approved by the Owner. Foundation preparation 
and fill placement for access roads within required fill areas shall be as specified for the fill 
areas. Fill placement for access roads outside of the required fill areas shall be as approved by 
the Owner. 

Temporary access roads may be required by the Contractor to complete the specified work. The 
Contractor shall submit a plan showing the location and size of temporary access road fills for 
the Construction Manager to submit to the Owner for approval. 

7.12 Type 1 - Interior Embankment Fill 

Interior embankment fill shall, be used in the construction of the evaporation ponds, as shown 
on the Drawings. Type 1 material shall consist of fine grained material, with a maximum 
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particle size of 3/4 inch. It is intended that Type 1 material shall be entirely obtained from the 
required excavations within the pond area. The fill shall be moisture conditioned to near 
optimum moisture content (within plus or minus two percent of optimum), placed in 8-inch 
maximum loose lifts and compacted to a minimum of 95 percent of maximum density as 
determined by ASTM D-698. The final as-built, in-place thickness of Type 1 material, whether 
borrowed as fill or prepared in-place, shall be not less than 12 inches. 

In areas where native materials exist at grade meeting this Specification, these in-place materials 
shall be ripped to a depth of 12 inches and reworked with harrow or scarifier to produce a 
uniform material free of blocks or clumps in excess of six inches in size. The material shall be 
moisture conditioned to within plus or minus two percent of optimum moisture content and 
compacted to a minimum of 95 percent of maximum density as determined by ASTM D-698. 

Embankment fill on the interior face of the evaporation ponds shall be placed in horizontal lifts 
wide enough to accommodate placement and compaction with conventional construction 
equipment to meet Specifications. 

Interior embankment fill shall conform to the following material specifications: 

U.S. Standard Sieve Percentage Passing 
or Screen Opening by Weight 

3/4 inch 
No. 4 
No. 40 
No. 200 

100 
75-100 
20-100 
0-40 

7.13 Type 2 - Exterior Embankment Fill 

Exterior embankment fill shall be placed on the outer slopes of the pond embankments. The 
material shall consist of well-graded soil and rock mixtures with a maximum 6-inch rock size, 
and shall be moisture conditioned as necessary to facilitate proper placement and compaction. 
Exterior embankment fill shall be placed in 12-inch maximum loose lifts and compacted to a 
minimum of 95 percent of maximum proctor density as determined by ASTM D-698 where 
materials are suitable for this test method. For materials meeting the requirements for this test, 
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a plus or minus two percent of optimum moisture content requirement shall be observed. 

For coarse fill which does not meet the criteria for ASTM D-698 testing, a method specification 
will be employed. The method specification will be based upon a specified number of coverages 
with a particular piece of equipment as approved by the Engineer. Definition of the method 
specification may be developed based upon the construction of test fills by the Contractor at the 
Contractor's own expense. 

Exterior embankment fill shall conform to the following material specifications: 

U.S. Standard Sieve 
or Screen Opening 

Percentage Passing 
by Weight 

6 inch 
3 inch 

3/4 inch 
70-100 

40-100 
50-100 
10-80 
0-30 

100 

No. 4 
No. 40 
No. 200 
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1.0 INTRODUCTION 

1.1 General 

The Specifications presented in these Technical Specifications are for the installation of 

geosynthetic materials within two new evaporation ponds at Conoco's San Juan Gas Plant in 

Bloomfield, New Mexico. 

1.2 Scope of Work 

The scope of work for these Technical Specifications shall include the installation of a geotextile 

vapor transmission layer and double synthetic liner with intervening leak detection system for 

the two new evaporation ponds located at Conoco's San Juan Gas Plant. Specific work items 

include, but are not limited to the following: 

• Mobilization of all equipment and material required for the work; 

• Placement of synthetic materials for vapor transmission, liner and leak detection 

systems on prepared surfaces; 

• Furnishing and installing all material and constructing all items appurtenant and 

incidental to the above; 

• Testing of completed facilities; and 

• Demobilizing, which includes removal of temporary structures. 

The Contractor shall familiarize himself with the relevant regional and site specific conditions 

which may have an impact upon the work. Data relevant to the overall project are contained 

in reports in the possession of the Owner, which are available for Contractor review. Of 

particular relevance to the work is the field investigation data collected by SRK to evaluate 

foundation conditions and construction materials. Drawings to be read in conjunction with these 

Specifications are included with this document as Attachment A and are in a series numbered 

58201/01 through 58201/03. 
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In case of discrepancy or ambiguity in the Specifications, Drawings, codes, standards, or 
regulations, it is the intent of these Specifications that the most restrictive interpretation shall 
apply unless interpreted otherwise by the Design Engineer. 

1.3 Definitions 

The following definitions apply to these Specifications. 

a. "Owner" is defined as an authorized representative of Conoco Inc.; 

b. "Construction Manager" is defined as an authorized representative of the Owner 
responsible for coordinating the activities of the Contractor; 

c. "Quality Assurance Engineer" is defined as a qualified representative appointed and 
authorized by the Owner to monitor the quality of the completed construction product; 

d. "Design Engineer" is defined as an authorized representative of the Owner who has 
designed the facilities to be constructed and prepared the plans and specifications; 

e. "Contractor" is defined as the party or parties which have a contract agreement with 
the Owner or Construction Manager and perform the actual construction activities; 

f. "Specifications" is defined as this document of technical specifications prepared by 
Steffen Robertson and Kirsten (U.S.), Inc. for Conoco's San Juan Gas Plant Project 
dated February 1993; 

g. "Drawings" is defined as the drawings in conjunction with these Specifications and 
are in a series numbered 58201/01 through 58201/03. 

1.4 Applicable Codes and Regulations 

The work shall conform to applicable Federal, State, County, and local regulations. Test 
procedures shall conform to applicable ASTM standards, as documented in the edition of the 
standards in force at the start of work. Liner material and installation shall, where not 
specifically covered in these Specifications, be to a minimum of that specified in National 
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specifically covered in these Specifications, be to a minimum of that specified in National 
Sanitation Foundation Publication No. 54 (NSF54). 

2.0 CONTRACTOR'S RESPONSIBILITY 

The Contractor shall carefully examine all of the Technical Specifications and Drawings, and 
the site of the work. He shall fully inform himself as to the character of all conditions at the 
site, local and otherwise, affecting the execution of the work, including those conditions to 
which Federal, State, and local safety and/or health laws and regulations may be applicable. 
Failure to comply with the requirements of this section shall not relieve the Contractor of 
responsibility for complete performance of the work. 

It shall be the sole responsibility of the Contractor to familiarize himself, by such means as he 
considers appropriate, with all matters pertaining to this work including, but not limited to: 

• The location and nature of work; 

• Climatic conditions; 

• The nature and conditions of the terrain; 

• Geologic conditions at the site; 

• Transportation and communication facilities; 

• Other construction at the project site that may be underway simultaneously with the 
construction work for the two new evaporation ponds; and 

• All other factors that may affect the cost, duration, and execution of the work. 

Before accepting the work, the Contractor shall acknowledge in writing that he has inspected the 
site and determined the characteristics of the work and the conditions indicated above. 
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3.0 INSPECTION OF WORK 

3.1 General 

Unless otherwise specified, full-time inspection of all construction activities defined by the 
Specification will be provided by the Owner. Owner's inspection of all work shall be performed 
under the supervision and control of the Quality Assurance Engineer or his designated 
representative while such work is in progress. Said inspections are for the convenience, 
satisfaction, and benefit of the Owner in determining that the work is performed in strict 
accordance with the Specifications. It shall be the Contractor's sole responsibility to provide all 
required materials (both natural and manufactured) and to perform all work in conformance with 
the Specifications. The Quality Assurance Engineer will inspect, test and report all findings to 
the Construction Manager. The Construction Manager shall be responsible for enforcing the 
specifications or initiating variances or design changes through the Design Engineer. Owner's 
inspections shall not relieve the Contractor of responsibility for the acceptability of the finished 
work or portions thereof. 

3.2 Access 

The Quality Assurance Engineer and his representatives shall at all times have access to the 
work whenever it is in preparation or progress provided that they report their presence to the 
Construction Manager who is responsible for all activities onsite. The Contractor shall fully 
cooperate with the Quality Assurance Engineer, shall provide proper facilities for access, and 
shall furnish labor and equipment reasonably needed for safe and convenient inspection, 
including the excavation of test pits. The Contractor shall give the Quality Assurance Engineer 
ample notice of readiness of the work for inspection, and the Quality Assurance Engineer shall 
perform said inspection in such a manner as not to unnecessarily delay the work. 

3.3 Examination 

If any work should be covered up without prior approval or consent of the Quality Assurance 
Engineer, it must, if required by the Quality Assurance Engineer, be uncovered for examination 
at the Contractor's cost. 
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3.4 Samples and Tests 

It is the intent of these Specifications that materials shall be inspected and tested by the Quality 

Assurance Engineer before final acceptance of the work. Any item of the work which is found 

not to meet or exceed the Specifications or which is improperly located or constructed shall be 

removed and replaced at the Contractor's cost. The Quality Assurance Engineer's inspections 

and tests shall not relieve the Contractor from full responsibility to furnish and install materials 

in conformance with these Specifications. 

3.5 Alteration to Drawings and Specifications 

All alterations made to either the Specifications or Drawings shall be subject to the Design 

Engineer's approval and, where applicable, to the approval of regulatory government agencies. 

All alterations shall be issued under a covering work order signed by the Design Engineer. 

4.0 ENVIRONMENTAL REQUIREMENTS 

4.1 Control of Fugitive Dust 

During the performance of the work defined by these Specifications or any operations 

appurtenant thereto, whether on right-of-way provided by the Owner or elsewhere, the 

Contractor shall furnish all labor, equipment, materials, and means required, and shall perform 

proper and efficient measures wherever and as required to reduce the dust nuisance, and to 

prevent dust which has originated from the Contractor's operations from damaging land, 

vegetation, and dwellings, or causing a nuisance to persons. Dust shall be controlled to a degree 

acceptable to the appropriate State and Federal agencies, and acceptable to the Construction 

Manager. 

4.2 Limits of Work 

The Contractor shall confine his apparatus, the storage of materials, and the operation of 

workmen to limits indicated by law, ordinances, permits or selected by the Construction 

Manager, and shall not unreasonably encumber the premises with his materials. Extreme caution 

shall be exercised at all times to avoid blocking plant or other roads or in any other way 
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interfering with the Owner's operations or presenting a hazard to the Owner's personnel and 

equipment, or to the public. 

5.0 GEOSYNTHETIC MATERIAL 

5.1 General 

The Contractor shall furnish and install geosynthetic materials including geotextile for vapor 

transmission, PVC, Hypalon, leak detection system materials and miscellaneous materials 

incidental thereto in accordance with the manufacturer's recommendations. Installation also 

includes backfilling of liner anchor trenches, as shown on the Drawings. Alignments, lengths, 

and areas are shown on or derived from the Drawings. Exact locations and lengths may be 

varied to suit conditions encountered in the field, as approved by the Quality Assurance 

Engineer. 

Geosynthetic materials to be installed at the two new Evaporation Ponds shall consist of a 36-mil 

Chlorosulfonated Polyethylene (CSPE) primary liner (Hypalon) and a 30-mil Polyvinyl Chloride 

(PVC) secondary liner, separated by an intervening leak detection system and all overlying a 

single layer of 12-oz/yd2 nonwoven geotextile. The leak detection system shall consist of 

geosynthetic drain media placed throughout the area between the primary and secondary liners 

to create drainage to a fugitive solution collection sump on the pond bottom. The solution 

collection sump shall be filled with layers of synthetic drain net and fitted with a riser pipe for 

monitoring and solution removal. 

Prior to commencing installation of the flexible membrane linings the Contractor shall submit 

shop drawings to the Design Engineer for approval. The shop drawings shall show the proposed 

panel layout, direction of factory seams and panel sizes consistent with the material quantity 

requirements to cover the lined area as shown on the Drawings. Details shall be included to 

show the termination of the panels at the perimeter of lined areas and the methods of sealing 

around penetrations. 
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5.2 Geotextile 

5.2.1 General 

The Contractor shall furnish and install 12-oz/yd2 geotextile to protect the PVC liner and to act 
as a natural gas vapor transmission system. The geotextile shall be placed directly upon the 
prepared earthen interior surface of the ponds and extend into the anchor trenches as shown on 
the Drawings. Protecting the secondary liner against damage by pieces of drain net or by the 
coarse drain material in the leak detection sump shall also be done using the 12-oz/yd2 

geotextile. Geotextile shall be suitable and durable for the intended application and shall be 100 
percent polyester, nonwoven, needle-punched materials. 

5.2.2 Physical Properties 

Geotextile shall meet or exceed the following minimum roll values: 

TABLE 1 

Physical Property Test Method Unit Value 

Mass Per Unit Area (nominal) ASTM D-5199 oz/yd2 12 

Wide Strip Tensile ASTM D-4595 lb/in 120 

Trapezoidal Tear ASTM D-4533 lbs 95 

Puncture Resistance ASTM D-4833 lbs 130 

Permittivity ASTM D-4491 sec"1 1.0 

Mullen Burst Strength ASTM D-3786 psi 425 

Grab Tensile ASTM D-4632 lbs 250 

ASTM - American Society for Testing and Materials 
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5.2.3 Shipping, Handling and Storage 

The Contractor shall be completely responsible for shipping, handling and storage of all 
geotextile. Geotextile shall be shipped and stored in opaque and water resistant protective 
coverings. The Contractor shall notify the Quality Assurance Engineer at least 24 hours prior 
to scheduled delivery and no material shall be unloaded without the presence of the Quality 
Assurance Engineer. Geotextile delivered to the site shall be inspected for damage and unloaded 
and stored with minimal handling. Contractor shall assist the Quality Assurance Engineer in 
conducting inventory, handling and sampling (if required) of geotextile upon delivery to the site. 

No hooks, tongs or other sharp tools or instruments shall be used for handling geotextile. The 
Contractor shall use slings or a pole which extends 1 foot minimum beyond each end to unload 
or handle geotextile unless otherwise approved by the Quality Assurance Engineer. 

Geotextiles shall be protected from ultraviolet light exposure, precipitation or other inundation, 
soil, mud, dirt, debris, puncture, cutting or other damaging or deleterious conditions. 
Geotextiles shall not be stored directly on the ground. 

5.2.4 Acceptance of Foundation 

The Quality Assurance Engineer will conduct a walkthrough of the prepared interior earthen 
surface of the ponds at which time the Contractor shall verify in writing that the earthen surface 
is acceptable for installation of geotextiles. Also at that time the Contractor shall be responsible 
for maintenance of the earthen surface to the accepted condition until completion of the project. 

5.2.5 Pre-Installation Inspection 

No geotextile shall be installed until the supporting earthen surface has been inspected and 
approved for geotextile installation by the Quality Assurance Engineer. The Contractor shall 
correct all deficiencies in the earthen surface that have appeared since acceptance of the earthen 
surface at no additional cost. 
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5.2.6 Installation 

Geotextiles shall be installed as shown on the Drawings and in accordance with these 

Specifications. No geotextile roll shall be installed without the approval of the Quality 

Assurance Engineer. All geotextile panels shall be of such lengths and widths and shall be 

placed in such a manner as to minimize field sewing. 

The Contractor shall exercise extreme care during geotextile installation to prevent damage to 

the prepared earthen surface. The Contractor shall exercise care to prevent the entrapment of 

rocks, clods of earth or other matter which could damage the geotextile or the subsequent 

geosynthetic liner, clog the geotextile or hamper sewing. Any geotextile surface showing injury 

due to penetration by foreign objects or distress shall be replaced or repaired. All geotextile 

panels shall be adequately ballasted to prevent damage or loss of the geotextile due to wind. 

No foot traffic shall be allowed on the geotextile except with approved footwear. No vehicular 

traffic shall be allowed on the geotextile nor shall the Contractor use the geotextile as a work 

area or storage area for tools and supplies. 

5.2.7 Seaming 

All geotextile seams shall be formed by mating the edges of the geotextile panels and sewing 

together with continuous stitches (locked-stitch) located a minimum of 3 inches from the mated 

edges. All seaming shall be accomplished by the use of hand operated sewing machines capable 

of producing a continuous locked-stitch. Sewing procedures shall conform to the latest 

procedures recommended by the geotextile manufacturer. Spot sewing shall not be allowed. 

The Contractor shall avoid, wherever possible, placement of horizontal seams on all slopes. 

5.2.8 Repairs 

Geotextile repairs shall be made with patches (unless otherwise approved by the Quality 

Assurance Engineer) ofthe same geotextile material, using approved sewing systems, equipment 

and techniques. The patch size shall be 24 inches larger in all directions than the area to be 

repaired. All corners shall be rounded. All stitches shall be located no closer than one inch 

from the edge of the patch. 
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5.2.9 Contractor's Quality Control 

The Contractor shall institute and follow a quality control plan as recommended by the geotextile 

manufacturer throughout the duration ofthe project to ensure compliance with the Drawings and 

these Specifications. As geotextile panels are installed the Contractor shall identify each panel 

with the manufacturer's roll identification number and date panel was installed. Markings should 

be made with a waterproof marker which can be easily located and done legibly. All unused 

portions of geotextile rolls shall also be immediately marked with the roll identification number. 

The Contractor shall also maintain as-built drawings which show geotextile panel layout with 

the identification numbers and date installed. The as-built drawings shall be submitted to the 

Quality Assurance Engineer on a regular basis throughout the installation process. 

5.2.10 Acceptance 

The Contractor shall retain ownership and responsibility for the geotextile until acceptance by 

the Owner. The Owner shall accept the geotextile installation when the installation is finished 

and the adequacy of field seams and repairs have been verified, and testing is complete. Also 

required are certifications, as-built drawings, and a final inspection carried out by the Quality 

Assurance Engineer. Any and all work required to facilitate the final inspection, such as 

cleaning of the geotextile shall be the responsibility of the Contractor. All findings and 

corrective actions, if required, shall be documented. In certain cases and with the Quality 

Assurance Engineer's approval, a section of installation may be released for inspection. No 

geosynthetic liner or other materials shall be installed over the geotextile prior to final 

acceptance by the Quality Assurance Engineer. 

5.3 Secondary Liner 

5.3.1 General 

The Contractor shall furnish and install 30-mil Polyvinyl Chloride (PVC) flexible membrane 

liner over the 12-oz/yd2 geotextile layer within the pond area as shown on the Drawings. The 

liner shall be installed in a. relaxed condition and shall be free of tension or stress upon 

completion of the installation. Stretching of the liner to fit will not be allowed. The PVC liner 

shall be compounded from first quality virgin materials with no regrind or reprocessed materials 
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added. The liner compound shall be specifically designed for hydraulic structure application and 

shall have been satisfactorily demonstrated by prior use to be suitable and durable for such 

purposes. The liner material shall be uniform in color, thickness and surface texture. 

5.3.2 Physical Properties 

Flexible Polyvinyl Chloride (PVC) membrane liner shall meet or exceed the following minimum 

average values: 

TABLE 2 

Physical Property Test Method Unit Value 

Thickness ASTM D-1593 

Para 8.1.3 

mils 28.5 

Specific Gravity ASTM D-792 

Method A 
1.20 

Tensile Properties 

1. Breaking Factor 

ASTM D-882 

Method A or B 

(1 inch wide) 

lbs/inch width 69 

2. Elongation at Break ASTM D-882 

Method A or B 

% 300 

3. Modulus at 100% 

Elongation 

ASTM D-882 

Method A or B 

lbs/inch width 27 

Tear Resistance ASTM D-1004 

Die C 

lbs 8 

Dimensional Stability 

(each direction) 

ASTM D-1204 

212 o F. 15 min. 

max. % change 5 

Water Extraction ASTM D-3083 * max. % loss - 0.35 

Volatile Loss ASTM D-1203 

Method A 

max. % loss 0.7 
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Hydrostatic Resistance ASTM D-751 

Method A 

lbs/in2 82 

Resistance to Soil Burial 
1. Breaking Factor 

ASTM D-3083 * max. % change 

in original value 

5 

2. Elongation at Break ASTM D-3083 * max. % change 

in original value 

20 

3. Modulus at 100% 

Elongation 

ASTM D-3083 * max. % change 

in original value 

20 

ASTM - American Society for Testing and Materials 

* As modified by NSF - National Sanitation Foundation - Standard No. 54 

5.3.3 Fabrication 

The individual widths of calendared PVC shall be factory fabricated into large sheets custom 

designed for this project so as to minimize field seaming. All factory seams shall provide a 

bond between the sheets sufficiently strong to meet the test requirements of these specifications. 

The seaming shall be accomplished by the use of dielectric fusion welding. The dielectric weld 

shall be a nominal one-inch wide (1/2 inch minimum) continuous bond. 

The fabricator shall perform 100% continuous visual inspection of each lineal foot of seam as 

it is produced. Should defects be discovered, the Fabricator shall stop production of panels to 

be used on this project and rectify the situation prior to continuing production. As evidence that 

the Fabricator has complied with the inspection requirement, a mark which identifies the 

Inspector by name or number shall be hand stamped with indelible ink no less frequently than 

five feet on center along each factory seam. A 48 inch sample shall be taken from each factory 

seam welding unit used in this work at the beginning of every work shift and every four hours 

of production thereafter. Samples shall be nondestructive, i.e., will not require patching of 

fabricated panels. Test speci mens shall be cut at quarter points from each 48 inch seam sample 

(a total of three places) and tested for factory seam strength and peel adhesion as specified in 

the Table below. A log shall be maintained showing the date, time, panel number and test 

results. This log shall be submitted to the Design Engineer for review prior to the installation 

of the PVC panels on the project. In addition to the log, the Fabricator shall submit written 



certification reports that indicate the material meets all of the requirements for the project as 

specified in these Specifications to the Design Engineer. 

The Fabricator's dielectric fusion welded seams shall meet or exceed the following minimum 

average values: 

TABLE 3 

Physical Property Test Method Unit Value 

1. Bonded Seam Strength (Shear) ASTM D-3083 * lbs/in width 55.2 

2. Peel Adhesion ASTM D-413 * lbs/in 10 

Resistance to Soil Burial 

1. Bonded Seam Strength (Shear) 

ASTM D-3083 * max. % change 

in original value 

- 20 

2. Peel Adhesion max. % change 

in original value 

- 20 

ASTM - American Society for Testing and Materials 

* As modified by NSF - National Sanitation Foundation - Standard No. 54 

5.3.4 Shipping, Handling and Storage 

Factory fabricated PVC panels shall be accordion-folded onto a sturdy wooden pallet designed 

to be moved by a forklift or similar equipment. Each factory fabricated panel shall be 

prominently and indelibly marked with the panel size. Panels shall be fully enclosed in heavy, 

water resistant cardboard and protected to prevent damage to the panel during shipment and 

storage on site. The outside of each container shall also be prominently marked with the panel 

size. 

Panels which have been delivered to the project site shall be stored in their original, unopened 

containers in a dry area and protected from the direct heat of the sun where possible, especially 

when stored for a long period of time. Pallets shall not be stacked. 
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The Contractor shall be completely responsible for shipping, handling and storage of all PVC 

liner material. The Contractor shall notify the Quality Assurance Engineer at least 24 hours 

prior to scheduled delivery and no material shall be unloaded without the presence of the Quality 

Assurance Engineer. Upon delivery to the project the PVC liner material shall be inspected for 

possible damage, unloaded and stored with minimal handling. 

5.3.5 Installation 

The PVC liner panels shall be installed as shown on the Drawings and in accordance with these 

Specifications. No PVC panels shall be installed without the approval of the Quality Assurance 

Engineer. The PVC panels shall be placed over the previously installed 12-oz/yd2 geotextile in 

such a manner as to assure minimum handling of the PVC panels and to prevent damage to the 

geotextile. All panels shall be of such lengths and widths and shall be placed in such a manner 

as to minimize field seaming. Horizontal field seams on the slopes shall be kept to a minimum. 

Only those panels of liner material which can be anchored and sealed together that same day 

shall be unpackaged and placed in position. 

The liner shall be secured at all times with an approved means of ballasting to protect against 

possible loss or damage to the material by winds. The Contractor shall exercise care to prevent 

the entrapment of rocks, clods of earth or other matter which could damage the liner or hamper 

seaming. Foot traffic shall be kept to a minimum and all parties walking or working upon the 

liner material shall have approved footwear. 

The liner shall be installed in a relaxed condition and shall be free of tension or stress upon 

completion of the installation. Stretching of the liner to fit will not be allowed. 

5.3.6 Field Seaming 

All field seams shall be Bodied Solvent Bonded Seams as defined by ASTM D-4437. All 

seaming solvents, caulking and mastics shall be of a type or types recommended by the 

Manufacturer or Fabricator of the PVC panels and shall be delivered to the project in original 

containers each with an indelible label bearing the brand name and complete directions as to 

proper storage and use. 
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Field seaming shall be discontinued when ambient or sheet temperatures exceed the 

manufacturer's recommended range for installation. Field lap joints shall be formed by lapping 

the edges of panels a minimum of six (6) inches. The contact surfaces of panels to be seamed 

shall be wiped clean to remove all dirt, dust, moisture or other foreign materials which would 

impair the quality of the completed seam. Sufficient liner to liner bonding solvent shall be 

applied to the joint area so as to form a continuous solvent weld approximately 2 to 3 inches in 

width. In applying bonding solvent, care must be taken to tie-in to the end of the previously 

completed seamed area so that leak paths or weak points in the seam do not occur. The surfaces 

should be pressed together immediately and a roller or flat wooden paddle used to squeeze the 

adhesive toward the leading edge of the panel. Any wrinkles shall be smoothed out. A small 

amount of adhesive should extrude and appear at the edge of the seam to indicate that sufficient 

bonding solvent has been applied. Excess bonding solvent should be wiped off with a clean rag. 

Seams shall be inspected after the initial seal and any loose edges shall be resealed, using the 

same procedure, to eliminate all free edges. 

Extreme care shall be taken to avoid fishmouths in the field seams. Where fishmouths do occur, 

they shall be slit out far enough from the seam to dissipate them, lapped, seamed together in the 

lapped area and patched. Any portion of the lining damaged during installation, by any cause, 

shall be removed or repaired by using an additional piece of PVC liner material as specified 

hereinafter. 

5.3.7 Non-Destructive Testing 

Upon completion ofthe liner installation, the Contractor shall fully test all solvent bonded seams 

and penetration seals using an air lance tester or other method approved by the Quality 

Assurance Engineer. Any doubtful areas shall be tested with a vacuum box tester or other 

device as directed by the Quality Assurance Engineer. All non-destructive testing shall be in 

accordance with ASTM D-4437 and shall be observed by the Quality Assurance Engineer. Once 

air lance and/or vacuum box testing of the seams and penetration seals is complete the 

Contractor and Quality Assurance Engineer shall together visually inspect the lining surface for 

possible damage due to scuffing, penetration by foreign objects, distress, or other conditions 

which may be detrimental to the intended performance of the lining system. Should any 

detrimental conditions be discovered the Contractor shall remedy such damage as directed by 

the Quality Assurance Engineer. 
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5.3.8 Destructive Testing 

Destructive tests shall be performed in accordance with ASTM D-4437 to evaluate seam strength 

and to estimate long-term performance. Destructive seam testing shall be performed at selected 

intervals, at least one test per 500 lineal feet of field seam. Individual samples may be taken 

at greater or lesser intervals. If the number of failed destructive samples exceeds five percent 

of the tested samples, the testing frequency may be increased at the direction of the Quality 

Assurance Engineer. Test locations shall be determined at the Quality Assurance Engineer's 

discretion and specimens shall be removed by the Contractor while being observed by the 

Quality Assurance Engineer. 

Destructive samples shall measure two feet along and parallel to the seam and shall be wide 

enough to accommodate peel and shear testing. Should results of either the shear or peel tests 

fall below the minimum requirements, additional destructive samples will be obtained and tested. 

The additional destructive samples shall be obtained 10 feet each direction along the field seam 

from the failing sample location. This procedure will be repeated until the limits of the poor 

quality seam has been determined. The Contractor may, however, elect to cap strip the entire 

length of seam at any time during the re-sampling and testing process to avoid further 

construction delays. Should destructive re-sampling be required the Contractor will repair the 

test sample locations by a single cap strip cut sufficient in length to extend a minimum of 12 

inches beyond the outer sampled locations. 

5.3.9 Repairs 

Any repairs to the installed lining system shall be by patching. Patches shall consist of the same 

material type as that requiring repair. The patch shall have rounded corners and shall be of 

sufficient size in order that it extends a minimum of four inches in each direction from the limits 

of the damaged area. All patches shall be mated to the lining in the same manner used to 

construct the field seams. Non-destructive testing ofthe patch shall be accomplished in the same 

manner as that described above. 

5.3.10 Contractor's Quality Control 

The Contractor shall institute and follow a quality control plan as recommended by the PVC 

manufacturer throughout the duration ofthe project to ensure compliance with the Drawings and 
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these Specifications. As PVC lining panels are installed the Contractor shall identify each panel 

with the manufacturer's identification number and date panel was installed. Markings should 

be made with a waterproof marker which can be easily located and done legibly. 

The Contractor shall also maintain as-built drawings which show installed panel layouts with the 

identification numbers and date installed. The as-built drawings shall be submitted to the Quality 

Assurance Engineer on a regular basis throughout the installation process. 

5.3.11 Acceptance 

The Contractor shall retain ownership and responsibility for the PVC lining until acceptance by 

the Owner. The Owner shall accept the PVC installation when the installation is finished and 

the adequacy of field seams and repairs have been verified, and testing is complete. Also 

required are certifications, as-built drawings and a final inspection carried out by the Quality 

Assurance Engineer. Any and all work required to facilitate the final inspection, such as 

cleaning of the installed lining shall be the responsibility of the Contractor. All findings and 

corrective actions, if required, shall be documented. In certain cases and with the Quality 

Assurance Engineer's approval, a section of installation may be released for inspection. 

Installation of drain net or other materials over the PVC lining prior to final acceptance by the 

Quality Assurance Engineer shall be at the sole risk of the Contractor. Removal and 

replacement of such material in the event of a reported failure of a destructive test result on the 

PVC will be at the Contractor's expense. 

5.4 Leak Detection System 

5.4.1 General 

The Contractor shall furnish and install drain net material and a 6-inch diameter PVC schedule 

80 pipe at each of the two evaporation ponds as shown on the Drawings and as specified in these 

Specifications. Drain net material shall be installed within the ponds between the 30-mil 

Polyvinyl Chloride (PVC) secondary liner and the subsequent 36-mil Chlorosulfonated 

Polyethylene (CSPE) primary liner. The drain net shall be installed so as to transport collected 

fugitive solution to the leak detection sump in the bottom of each pond as shown on the 

Drawings. The PVC pipe shall be perforated along the portion within the leak detection sump 

and will penetrate the subsequent 36-mil (CSPE) primary liner as the pipe extends upward to the 
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crest of the pond. Individual layers of the drain net material shall be cut to fit the configuration 

of the sump as they are stacked upon each other for the full depth of the sump as shown in the 

Drawings. 

Drain net shall be made from medium density polyethylene and shall have a rhomboidal mesh 

configuration consisting of two sets of parallel strands. The intersecting strands shall form two 

overlaid sets of continuous deep channels which provide high flow capacity. 

5.4.2 Physical Properties 

Drain net material shall meet or exceed the following values: 

TABLE 4 

Physical Property Test Method Unit Value 

Thickness ASTM D-1777 

(10 kPa loading) 

mm 5.2 

Crush Strength ASTM D-1621 lb/in2 89 

Transmissivity ASTM D-4716 

(10 kPa) 

m2/s .0046 

ASTM - American Society for Testing and Materials 

5.4.3 Shipping, Handling and Storage 

The Contractor shall be completely responsible for shipping, handling and storage of all drain 

net material. The Contractor shall notify the Quality Assurance Engineer at least 24 hours prior 

to scheduled delivery and no material shall be unloaded without the presence of the Quality 

Assurance Engineer. Upon delivery to the project the drain net material shall be inspected for 

possible damage, unloaded and stored with minimal handling. 
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5.4.4 Installation 

During installation of the drain net material the Contractor shall exercise care to prevent the 

entrapment of rocks or other matter which could damage the liner materials or hamper the 

performance of its intended use in the leak detection system. The drain net material shall be 

stretched by hand to minimize wrinkle formation but shall be free of stress or tension upon 

completion of installation. Adequate ballasting to protect against possible wind damage during 

the installation process shall be maintained by the Contractor. Drain nets shall be overlapped 

by at least four inches and connected with approved plastic fasteners. Connections shall be a 

maximum of five feet on center along the sides and a maximum of two feet on center along the 

ends. During all installation steps, care shall be taken to keep the net as clean as possible and 

to minimize foot traffic. 

5.4.5 Acceptance 

A visual inspection of the drain net will be conducted by the Quality Assurance Engineer upon 

completion of the installation of the drain net material. The Quality Assurance Engineer shall 

verify the Contractor's installation of the drain net has been completed as per the Drawings and 

Specifications. 

5.5 Primary Liner 

5.5.1 General 

The Contractor shall furnish and install 36-mil reinforced Chlorosulfonated Polyethylene (CSPE) 

flexible membrane liner over the drain net layer within the pond area as shown on the Drawings 

and as specified in these Specifications. The liner shall be installed in a relaxed condition and 

shall be free of tension or stress upon completion of the installation. Stretching of the liner to 

fit will not be allowed. The CSPE liner shall be compounded from first quality virgin materials 

with no regrind or reprocessed materials added. The lining material shall consist of two 

calendared plies of synthetic membrane laminated over one ply of polyester reinforcing fabric. 

The reinforcing fabric shall be a 10 x 10-1000 denier woven polyester. The liner compound 

shall be specifically designed for hydraulic structure application and shall have been satisfactorily 

demonstrated by prior use to be suitable and durable for such purposes. The finished lining shall 

be a sunlight and weather resistant membrane that is flexible, durable, watertight and free from 
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pinholes, blisters, and contaminants. The membrane shall be manufactured by the calendaring 

process and shall be uniform in color, thickness and surface texture. 

5.5.2 Physical Properties 

Flexible Chlorosulfonated Polyethylene (CSPE) membrane liner shall meet or exceed the 

following minimum values: 

TABLE 5 

Physical Property Test Method Unit Value 

Reinforcing Plies 1 

Thickness 

1. Overall 

ASTM D-751 mils 34 

2. Over Scrim NSF 

Optical Method 

mils 11 

Breaking Strength -Fabric. ASTM D-751 

Method A 

lbs 200 

Tear Strength 

1. Initial 

ASTM D-751 * lbs 80 

2. After Aging ASTM D-751 * 

30 days @ 212°F 

lbs 35 

Low Temperature 

ASTM D-2136 

1/8 in. mandrel, 

4 hrs., Pass 

Op - 40 

Dimensional Stability 

(each direction) 

ASTM D-1204 

212°F, 1 hr. 

max. % change 2 

Hydrostatic Resistance ASTM D-751 

Method A, Proc. 1 

lbs/in2 250 
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Ply Adhesion 
(each direction) 

ASTM D-413 
Machine Method 

Type A 
lbs/in. width 8 

ASTM - American Society for Testing and Materials 
* As modified by NSF - National Sanitation Foundation - Standard 54 

5.5.3 Fabrication 

The individual widths of calendared CSPE shall be factory fabricated into large sheets custom 

designed for this project so as to minimize field seaming. All factory seams shall provide a 

bond between the sheets sufficiently strong to meet the test requirements of these specifications. 

The seaming shall be accomplished by the use of dielectric fusion welding. The dielectric weld 

shall be a nominal one-inch wide (1/2 inch minimum) continuous bond. 

The fabricator shall perform 100% continuous visual inspection of each lineal foot of seam as 

it is produced. Should defects be discovered, the Fabricator shall stop production of panels to 

be used on this project and rectify the situation prior to continuing production. As evidence that 

the Fabricator has complied with the inspection requirement, a mark which identifies the 

Inspector by name or number shall be hand stamped with indelible ink no less frequently than 

five feet on center along each factory seam. A 48 inch sample shall be taken from each factory 

seam welding unit used in this work at the beginning of every work shift and every four hours 

of production thereafter. Samples shall be nondestructive, i.e., they will not require patching 

of fabricated panels. Test specimens shall be cut at quarter points from each 48 inch seam 

sample (a total of three places) and tested for factory seam strength and peel adhesion as 

specified in the Table below. A log shall be maintained showing the date, time, panel number 

and test results. This log shall be submitted to the Design Engineer for review prior to the 

installation ofthe CSPE panels on the project. In addition to the log, the Fabricator shall submit 

written certification reports that indicate the material meets all ofthe requirements for the project 

as specified in these Specifications to the Design Engineer. 

The Fabricator's dielectric fusion welded seams shall meet or exceed the following minimum 

average values: 
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TABLE 6 

Physical Property Test Method Unit Value 

Bonded Seam Strength (Shear) ASTM D-751 * lbs 160 

Peel Adhesion ASTM D-413 * lbs/in Ply separation in plane 

of scrim or 10 lb 

ASTM - American Society for Testing and Materials 

* As modified by NSF - National Sanitation Foundation - Standard 54 

5.5.4 Shipping, Handling and Storage 

Factory fabricated CSPE panels shall be accordion-folded onto a sturdy wooden pallet designed 
to be moved by a forklift or similar equipment. Each factory fabricated panel shall be 
prominently and indelibly marked with the panel size. Panels shall be fully enclosed in heavy, 
water resistant cardboard and protected to prevent damage to the panel during shipment and 
storage on site. The outside of each container shall also be prominently marked with the panel 
size. 

Panels which have been delivered to the project site shall be stored in their original, unopened 
containers in a dry area and protected from the direct heat of the sun where possible, especially 
when stored for a long period of time. Pallets shall not be stacked. 

The Contractor shall be completely responsible for shipping, handling and storage of all CSPE 
liner material. The Contractor shall notify the Quality Assurance Engineer at least 24 hours 
prior to scheduled delivery and no material shall be unloaded without the presence of the Quality 
Assurance Engineer. Upon delivery to the project the CSPE liner material shall be inspected 
for possible damage, unloaded and stored with minimal handling. 

5.5.5 Installation 

The CSPE liner.panels shall be installed as shown on the Drawings and in accordance with these 
Specifications. No CSPE panels shall be installed without the approval of the Quality Assurance 
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Engineer. The CSPE panels shall be placed over the previously installed drain net material in 

such a manner as to assure minimum handling of the CSPE panels and to prevent damage to the 

geosynthetic materials. All panels shall be of such lengths and widths and shall be placed in 

such a manner as to minimize field seaming. Horizontal field seams on the slopes shall be kept 

to a minimum. Only those panels of liner material which can be anchored and sealed together 

that same day shall be unpackaged and placed in position. 

The liner shall be secured at all times with an approved means of ballasting to protect against 

possible loss or damage to the material by winds. The Contractor shall exercise care to prevent 

the entrapment of rocks, clods of earth or other matter which could damage the liner or hamper 

seaming. Foot traffic shall be kept to a minimum and all parties walking or working upon the 

liner material shall have approved footwear. 

Lining sheets shall be closely fit and sealed around inlets, outlets and other projections through 

the lining. All piping, structures and other projections through the lining shall be sealed with 

approved sealing methods. 

The liner shall be installed in a relaxed condition and shall be free of tension or stress upon 

completion of the installation. Stretching of the liner to fit will not be allowed. 

5.5.6 Field Seaming 

All seaming adhesives, mastics and sealants shall be of a type or types recommended by the 

manufacturer or fabricator of the CSPE panels and shall be delivered to the project in original 

containers each with an indelible label bearing the brand name and complete directions as to 

proper storage and use. 

Field seaming shall be discontinued when ambient or sheet temperatures exceed the 

manufacturer's recommended range for installation. Field lap joints shall be formed by lapping 

the edges of panels a minimum of six (6) inches. The contact surfaces of panels to be seamed 

shall be wiped clean to remove all dirt, dust, moisture or other foreign materials which would 

impair the quality of the completed seam. A pre-wipe solution of a type recommended by the 

manufacturer or fabricator shall be used to remove the surface cure on the contact surfaces. 

Scrubbing of the membrane with the pre-wipe solution shall be completed not more than ten 

minutes prior to application of the sealing adhesive. 
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Sufficient liner to liner bonding adhesive shall be applied to the joint area so as to form a 

continuous weld. A minimum 3-inch width of reinforced fabric overlap shall be fully bonded. 

In applying adhesive, care must be taken to tie-in to the end of the previously completed seamed 

area so that leak paths or weak points in the seam do not occur. The surfaces should be pressed 

together immediately and a roller or flat wooden paddle used to squeeze the adhesive toward the 

leading edge of the panel. Any wrinkles shall be smoothed out. A small amount of adhesive 

should extrude and appear at the edge of the seam to indicate that sufficient bonding solvent has 

been applied. Excess adhesive should be wiped off with a clean rag. Seams shall be inspected 

after the initial seal and any loose edges shall be resealed, using the same procedure, to 

eliminate all free edges. Exposed scrim along all edges shall be caulked or flood coated with 

seaming adhesive. 

Extreme care shall be taken to avoid fishmouths in the field seams. Where fishmouths do occur, 

they shall be slit out far enough from the seam to dissipate them, lapped, seamed together in the 

lapped area and patched. Any portion of the lining damaged during installation, by any cause, 

shall be removed or repaired by using an additional piece of CSPE liner material as specified 

hereinafter. 

5.5.7 Non-Destructive Testing 

Upon completion of the liner installation, the Contractor shall fully test all solvent bonded seams 

and penetration seals using an air lance tester or other method approved by the Quality 

Assurance Engineer. Any doubtful areas shall be tested with a vacuum box tester or other 

device as directed by the Quality Assurance Engineer. All non-destructive testing shall be in 

accordance with ASTM D-4437 and shall be observed by the Quality Assurance Engineer. Once 

air lance and/or vacuum box testing of the seams and penetration seals is complete the 

Contractor and Quality Assurance Engineer shall together visually inspect the lining surface for 

possible damage due to scuffing, penetration by foreign objects, distress, or other conditions 

which may be detrimental to the intended performance of the lining system. Should any 

detrimental conditions be discovered the Contractor shall remedy such damage as directed by 

the Quality Assurance Engineer. 

5.5.8 Destructive Testing 

Destructive tests shall be performed in accordance with ASTM D-4437 to evaluate seam strength 
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and to estimate long-term performance. Destructive seam testing shall be performed at selected 
intervals, at least one test per 500 lineal feet of field seam. Individual samples may be taken 
at greater or lesser intervals. If the number of failed destructive samples exceeds five percent 
of the tested samples, the testing frequency may be increased at the direction of the Quality 
Assurance Engineer. Test locations shall be determined at the Quality Assurance Engineer's 

discretion and specimens shall be removed by the Contractor while being observed by the 
Quality Assurance Engineer. 

Destructive samples shall measure two feet along and parallel to the seam and shall be wide 
enough to accommodate peel and shear testing. Should results of either the shear or peel tests 
fall below the minimum requirements, additional destructive samples will be obtained and tested. 
The additional destructive samples shall be obtained 10 feet each direction along the field seam 
from the failing sample location. This procedure will be repeated until the limits of the poor 
quality seam has been determined. The Contractor may, however, elect to cap strip the entire 
length of seam at any time during the re-sampling and testing process to avoid further 
construction delays. Should destructive re-sampling be required the Contractor will repair the 
test sample locations by a single cap strip cut sufficient in length to extend a minimum of 12 
inches beyond the outer sampled locations. 

5.5.9 Repairs 

Any repairs to the installed lining system shall be by patching. Patches shall consist of the same 
material type as that requiring repair. The patch shall have rounded corners and shall be of 
sufficient size in order that it extends a minimum of four inches in each direction from the limits 
of the damaged area. All patches shall be mated to the lining in the same manner used to 
construct the field seams. Exposed scrim at patch edges shall be caulked or flood coated with 
seaming adhesive. Non-destructive testing of the patch shall be accomplished in the same 
manner as that described above. 

5.5.10 Contractor's Quality Control 

The Contractor shall institute and follow a quality control plan as recommended by the CSPE 
manufacturer throughout the duration of the project to ensure compliance with the Drawings and 
these Specifications. As CSPE lining panels are installed the Contractor shall identify each panel 
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with the manufacturer's identification number and date panel was installed. Markings should 
be made with a waterproof marker which can be easily located and done legibly. 

The Contractor shall also maintain as-built drawings which show installed panel layouts with the 
identification numbers and date installed. The as-built drawings shall be submitted to the Quality 
Assurance Engineer on a regular basis throughout the installation process. 

5.5.11 Special Compaction Equipment 

Only hand-guided mechanical tampers, hand-guided vibratory rollers, or a suitable smooth tired 
vehicle shall be used for compaction of the backfill material comprising the initial lift in the 
anchor trenches. Wheel rolling may be done on the final lift of anchor trench backfill material 
provided the rubber-tired equipment used is of sufficient size so as to obtain suitable compaction. 

5.5.12 Acceptance 

The Contractor shall retain ownership and responsibility for the CSPE lining until acceptance 
by the Owner. The Owner shall accept the CSPE installation when the installation is finished 
and the adequacy of field seams and repairs have been verified, and testing is complete. Also 
required are certifications, as-built drawings and a final inspection carried out by the Quality 
Assurance Engineer. Any and all work required to facilitate the final inspection, such as 
cleaning of the installed lining shall be the responsibility of the Contractor. All findings and 
corrective actions, if required, shall be documented. In certain cases and with the Quality 
Assurance Engineer's approval, a section of installation may be released for inspection. No 
other materials shall be installed over the CSPE lining prior to final acceptance by the Quality 
Assurance Engineer. 

5.6 Gas Venting 

5.6.1 Installation 

The Contractor shall install natural gas vents near the crest of each pond as shown on the 
drawings. Installation of the vents shall not commence until backfilling of the anchor trench has 
been completed and approved by the Quality Assurance Engineer. 

26 



6.0 FINAL ACCEPTANCE 

6.1 Walkthrough Inspection 

The Contractor shall retain ownership and responsibility for the installed geosynthetics until 
acceptance by the Owner. The Owner shall accept the geosynthetics installation when the 
installation is finished and the adequacy of field seams and repairs has been verified, and 
physical testing of the liner is complete. Also required are certifications, as-built drawings, and 
a final inspection carried out by the Quality Assurance Engineer. Any and all work required 
to facilitate the final inspection, such as cleaning of the liner shall be the responsibility of the 
Contractor. The construction area shall be cleaned of remnant pieces of liner, debris, and 
garbage before acceptance. The inspection procedures shall be as follows: 

• The Quality Assurance Engineer shall be informed of readiness for final 
inspection when installation is finished; 

• In certain cases and with the Quality Assurance Engineer's approval, a section of 
installation may be released for inspection; 

• Seams, panel surfaces, and repairs shall be visually inspected during the 
inspection; 

• Defects, suspicious looking welds, permanent wrinkles, and bridging shall be 
distinctively marked for repair; 

• Findings and corrective actions shall be documented; 

• Arrangements for subsequent final inspection shall be made after corrective 
actions have been completed; and 

• The results of final inspection shall be documented. 

6.2 Water Test 

Upon completion of the pond installations and final inspection, a full capacity water test will be 
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performed. The water test will be performed during the installer's warranty period covering 
workmanship. The pond will be filled by the Owner and Owner's equipment and the test shall 
be monitored and documented. 

Test Procedure 

The following items will be performed to conduct the water test: 

• Any water which may have entered the sump, or accumulated between the liners 
due to rain or runoff, will be removed with a submersible pump; 

• The volume of the sump will be calculated to indicate volume versus depth of 
water in the sump; 

• A monitoring rod will be calibrated with the slope angle to indicate depth of 
water in the sump; 

• Water level marks at 1 -ft intervals will be painted on the slope of the pond; 

• During the filling of the pond, monitoring of the sump will be performed. Owner 
will document the time of all readings, water level in the pond, and in the sump; 

• The results will be plotted, and a report will be prepared by or for submission to 
the Design Engineer; and 

• If any leak is detected in the system, the pond shall be pumped out by the Owner, 
the leak shall be located and repaired by the Contractor, and another water test 
shall be performed until no leaks are detected. 

In the event that areas of the installation are accepted following the inspection, the Contractor 
shall have no access to or right-of-way through the accepted area. In any and all instances in 
which the Contractor, the Contractor's personnel, or Contractor's Subcontractors enter an 
accepted area, the said area will be subject to cancellation of acceptance and any subsequent 
inspection repair, and acceptance procedures shall be the responsibility of the Contractor. 
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APPENDIX E 

Laboratory and Field Test Summary for Earthwork Construction 



POND EARTHWORK CONSTRUCTION 



POND EARTHWORK CONSTRUCTION (Cont'd) 

Plate 4 - Compaction 



POND EARTHWORK CONSTRUCTION (Cont'd) 
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APPENDIX F 

Subgrade Acceptance 



STEFFEN ROBERTSON & KIRSTEN (U.S.) 
Consulting Engineers 6c Scientists 

PROJECT 

PROJECT NO. ftzzoI 

DATE /3/<?3 £ S/WAa 

ACCEPTANCE OP SUBGRADE FOR SYNTHETIC LINER INSTALLATION 

LOCATION AND SQ. FT.: P A N F T N n V T, w . 
r A M b l i NO. l f i r u N o . A p p r n t i m a t - n l y 

COMMENTS (S.R.K. FIELD REP*)1 

Ml: 
INER INSTALLATION COMPANY: "t̂ A-LCO UU/MS IMC. 

INER INSTALLATION COMPANY REPRESENTATIVE t fr 

COMMENTS (INSTALLER'S REP.]j 

I.R.K. FIELD REPRESENTATIV1S > ( ^ I C J 

SRX FORM L-2 



STIFFEN ROBERTSON * KIRSTEN (U.S.) 
Consulting Engineers ic Scientists 

PROJECT CONOCO SAO JuAn G m CVAn~ 

PROJECT NO. 

DATE Si 

ACCEPTANCE OF SUBGRADE FOR SYNTHETIC LINER INSTALLATION 

LOCATION AND SQ. FT.: PANEL No. i Thru No. A P P r n t ^ ^ n i r s too g^p 

COMMENTS (S.R.K. FIELD REP.) I , - r , _ , , , , , , r r _ +.. 

m 
co 

HER INSTALLATION COMPANY st 

INER INSTALLATION COMPANY REPRESENTATIVE J 0 -kit 
COMMENTS (INSTALLER'S REP.): 

IR.K. FIELD REPRESENTATIVE »- . 

SRK FORM L-2 



APPENDIX G 

Palco Quality Control Documents 



PALCO LiniriGS, inc. 

? X C II 1 K I L B T R A N S M I S S I O N 

PALCO W68T PAZ NUMBER (714) 891-4937 

TO: 

COMPANY: 

FAX NO: 1 - % 0 - * | ^ H *7 

I NO. OF PAGES TO FOLLOW: 

MESSAGE: 

. |Tfe« S f£>K- EVA p, f 

i ) MAT'I £eieT5 

-

7S71 Santa Rita Circle • P.O. Box 919 v Stanton, CA 90680 • (714)898-0867 • FAX #(714) 891-4937 
2624 Hamilton Blvd. • P.O. 8^x526 • South Plainfield, NJ 07080 • (201)753-6262 • FAX #(201) 753-5737 

"d VLW Wd6t>:8 £661 'LZ ddb* 



QUALITY CONTROL UNWIND IT' 

JOB NUMBER CUSTOtwt NAME MATEkxAL DATE 

ROLL 
NUM 

LOT 
NUM WEIGHT 

L I S T E D 
LENGTH 

L I N . FEET 
UNWOUND WASTE 

T H I C K N E S s • 
WIDTH 

ROLL 
NUM 

LOT 
NUM WEIGHT 

L I S T E D 
LENGTH 

L I N . FEET 
UNWOUND WASTE START MIDDLE E N D WIDTH 

1 540 300 m 2 3k- ZS 74 OS 
2 /+0/ / ; 0 • + 37 
3 /^W 2-
4 Jo a 2. i s 32 37 73 ?r 
5 SSI 30 0 ^ 5 
6 2?d? 
7 IS 2 m o /D 35 2? 24 yy^ 
9 /Lb 2,737 3 O /2- 35 37 3^ 
9 ns •id 3 3? 35 3f 7t 

10 n<\ <*?? 16 3f 34 3^ 7 " ^ 

11 8?5 4 33 35 35 7̂  
I2 in 19:)? nzz ? / ? 34 
f 
13 is? 2J1? i.U* JOO fOI 3 £ 
14 Dl 1233 3 m ?ol 34 3C 
15 

^ S.5 
16 172. ZD* 12. 3 U 3 : 
17 i n 

..• ' ' ' ' • J 4 3 4 3C 
i'8 / , i 33 :> 12. 35 24 
19 

20 

21 

22 r i T i ' 

23 

24 

1 

20'd Piftt Wb6f:8 E66T 'i2 ddb £££T SB5 :01 DNINI1 OD~lbd:WOad 



TABLE I 
PALCO WEST QUALITY CONTROL REPORT 

SUPPORTED ROLL GOODS 

Mil(Nom.) 

143*3 
Palco PO 

Ufi.HYPAt.ON 
Material 

N/A 
Shipment 
LD.# 

Scrim Type 
3013540 
RoU# Manufacturer 

JoONo.921106 
Novemtxf 4,1992 

9-24-92 

J i l l 
Lot # or 
Mfg. Date 

Oate Sent 
To Lab 

JUOL 
Name of Person 
Sending Sample 

Dad Rec'd. 
In inventory 

76J0 
Scrim Width 

SPECIMENS MEAN SD STD 

1 2 3 4 5 6 7 8 9 10 

Roll #3015340 Lot #1418 / C #32606 

Thickness (mils) 

36.7 36.8 36.5 37.0 36.9 36.5 36.6 36.5 36.7 36.5 36.7 0.2 34 

Breaking Strength (lbs) 

MD1 255 259 
TD 1 260 265 

255 
256 

274 264 
271 263 

261 
263 

8 
6 

200 
200 

Tear Strength* Tongue Method (lbs) 

MO 89 96 
TD 70 65 

93 
76 

106 93 
72 70 

95 
71 

6 
4 

60 
60 

Dimensional Stability (percent change) 
(100°C, I hour) 

MD -0.9 -0.7 
TD 0.4 0.4 

•0.5 
0.2 

•0,4 
0.2 

-OJS 
03 

0.2 
0.1 

+A2 
+ /.2 

Ply Adhesion (ppi) 

MD 10.0 10.1 ^ 
TD 10.5 9.9 

8.1 J 
"9.1 

9A J 
9.8 

1.1 
0.7 

7 
7 

Low Temperature Brittlencss (percent passed) 
( •40°C, 4 hours) 

60% 50 

Mass Per Unit Area (lbs/ ft2) 

0.239 0.238 0.233 0J37 0.003 

m 
1- MACHINE DIRECTION 
fe- TRANSVERSE DIRECTION 

73 Precision Laboratories 
ENVIRONMENTAL • GfiOSVNTWETJC TESTING 

£0'd VLVn Wb0S:8 £66 T 'LZ XdV £££T S86 £3£ = 01 • N I N I 1 03"lbd:W0ad 



TABLE H. 
PALCO WEST QUALITY CONTROL REPORT 

SUPPORTED ROLL GOODS 

J6_ 
MiI(Nom.) 

14363 
Palco PO 

HYPALON, TC 
Material 

m 
Shipment 
I.D. # 

jam. 
Scrim Type 

1482 
Lot # or 
MI'g. Date 

.3015689 
Roll # 

-IES_ 
Manufacturer 

Sob No.920908 
S«ptemt>«r 19, 1992 

Date Sent 
To Lab 

Juan 
Name of Person 
Sending Sample 

Date Rec'd. 
in inventory 

76.50 
Scrim Width 

SPECIMENS MEAN SP STD 

1 2 3 ! 4 5 6 7 8 9 to 
Roil #3015689 Lot #1482 / C #319001 

Thickness (mils) 

36.7 35.8 37.8 37.5 36.8 36.5 38.0 37.7 35.2 35.3 36.7 1.0 34 

Breaking Strength (lbs) 

MD1 280 301 
TD 3 280 297 

294 , 
286 ; 

285 
313 

300 
296 

292 
294 

9 
13 

200 
200 

Tear Strength* Tongue Method (lbs) 1 

MD 98 101 
TD 90 84 

104 
85 

100 
83 

104 
84 

101 
8S 

3 
3 

60 
60 

Dimensional Stability (percent change) 
(100«C, Uour) i 

MD 0.5 0.0 
TD 0.6 0.6 

0.3 1 
0.7 

•0,1 
05 

0J -
0.6 

0.3 
0.1 

+ /-2 

Fly Adhesion (ppl) j 

MD 10.8 96 
TD U.O 10.6 

10.1 
10.6 

10J " 
.10.7 

0.6 
0.2 

7 
7 

Low Temperature Brittieness (percent passed) 
( -40°C, 4 hours ) 

100% 50 

Mass Per Unit Area (lbs/ ft2) 

0.232 0.233 0.234 0233 0.001 

kl - MACHINE DIRECTION 
"l- TRANSVERSE DIRECTION 

Prectsiori Laboratories 
ENVIRONMENTAL • GfOSVTVTNFnC TESTING 
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TABLE 1. 
PALCO WEST OUA^jTY^ 

JfL 
MH<Nom.) 

hQi ffypalon 
Material 

Pnlco PO 
J16L 

Shipment 
I.D. # 

asm 
10x10 

ScWm Type 

Lot # or 
Mfg. Date 

SPECIMENS 

ROLLrtnnns LMssm 
Job No. 930059 

Fobnuiy 17,1993 

Roll* ire ., . i-n-n. Manufacturer 

Date Sent 
ToUb 

JUAN. 
Name of Person 
Sending Sample 

JL JO 
Roil #4034160 Lot #2909 / C #334.17 

Thickness (milt) 

36.8 36.9 35.9 36,3 36.7 37,1 37.9 37.2 37.3 37.8 

Breaking Strength (Iba) 

|TD a 

273 
285 

316 
304 

300 
293 

312 
233 

Tear Strength* Tongue Method (lbs) 

MD 
TD 

100 
84 

99 
84 

108 
91 

105 
93 

308 
297 

102 
89 

Dimensional Stability (percent change) 
(100°C, lhour) 

MD 
TD 

•0.40 
0.40 

•0.30 
0.30 

Ply Adhesion (lbs/ln-wtdlb) 

MD 
TD 

8.0 
115 

9.0 
9.6 

-0.30 
0.40 

8.0 
9.8 

-0.20 
OJO 

Low Temperature Brittleness (percent passed) 
( -40»C, 4hours) 

Mass Per Unit Area (lbs/ ftJ) 

0.227 0.233 0.237 

F
l- MACHINE DIRECTION 
2. TRANSVIHRSO DIRECTION 

Date Rec'd. 
In inventory 

76J0 
Scrim Width 

mm SSL 

37.0 

302 
292 

103 

4.30 
03« 

8.3 
104 

100% 

0.6 

17 
9 

4 
4 

0.08 
OM 

0.6 
1.6 

0.233 0.005 

JUS 

34 

200 
200 

60 
60 

+/-2 
•/•a 

7 
7 

50 

93'd t"<Lt*8 Wb0S:B £SST 'LZ adb £££l S86 E0E :01 ON INI"! OD"lbd:WCi)n 



TABLE 2, 
PALCO WEST QUALITY CONTROL RKPOPT 

SUPPORTED ROLL fit 

Jfi, 
Mi1(Nom.) 

I.G. Hvnalnn 
Material 

... wii 
Palco PO Shipment 

I.D.# 

Scrim Typo 

_i222— 
Lot # or 
Mfg. Dale 

Roll# Manufacturer 

/ob NO. 9300.W 
I'cbruary 17,1993 

Date Sent 
To Lab 

Jim. 
Name of Person 
Sending Sample 

Data Rec'd. 
in Inventory 

Scrim Width 

SPECIMENS MEAN SD STD 

1 2 3 4 * fi 7 8 9 10 

Boll #4ttHl» Ut #290? / C *»4M 

Thickness (mils) 

38,0 37.3 37.7 37.4 37.3 37.1 36.8 37.2 38.1 37.4 37.4 " 0.4 34 

Breaking Strength (los) 

.MD* 303 292 301 
VD 2 283 275 267 

278 
281 

296 
311 

294 
283 

10 
17 

200 
200 

Tear .Strength* Tongue Method (ihi) 

MD 101 99 108 
TD 91 88 92 

112 
90 

112 
96 

106 
91 

6 
3 

60 
60 

Dimensional Stability (percent change) 
(100°C, 1 hour) 

MD -0.10 -020 -0.20 
TD 0.40 0.30 0.40 

rO.20 
0.60 

i 

4.18 " 
0.42 

0.05 
0.12 

>/-2 
*/•-

Ply Adhesion (Iba/ln-width) 

MD 7.9 8.1 7.0 
TD 8.8 8,2 9.0 

7.7 
'8.7 

0.6 
0.4 

7 
7 

Low Temperature Brittionoss (percent passed) 
( -40"C, 4hours) 

100% 50 

Mass Per Unit Area (lbs/ft2) 

0.239 0.242 0.242 0.241 0.002 

e> MACHINE DIRECTION 
TRANSVBRSB DIRECTION 

90'd <?LVn WUIS:8 £66T 'LZ ddb £Z£l S86 £0£ :01 • N I N I l 0D~!bd:UJ0dd 



Hob. IY '^J lAiAZi 

TABLE 3. 
RALCO WEST QUALITY CONTROL REPORT 

surpQRiiPKQUtrifiniw 
Jfi. 

MU(Nom.) 

,.1437* 
Palco PO 

,'.gi HYMIQW 
Material 

HIA 
Shipment 
I.D, # 

Scrim Type 

2909 
loil#or 
Mfg. Date 

SPECIMENS 

R0ll# 
JES. 

Manufacturer 

Date Sent 
To Lab 

JLVAEL 
Name of Person 
Sending Sample 

JO 

Roll mmifit #2M / C #3343? 
Thickness (milt) 

37.2 37.3 37.2 37.1 37.5 36.5 37.0 36.2 36.6 36.8 

Breaking Strength (lbs) 

272 
301 

288 
267 

296 
275 

Tear Strength* Tongue Method (lbs) 

MD 
TD 

83 
85 

92 
78 

91 
90 

2S1 
270 

108 
81 

253 
263 

87 
83 

Dimensional Stability (percent change) 
(100°C 1 hour) 

MD 
TD 

-0.20 
030 

•0.30 
0J0 

Ply Adhesion (Iba/ln-wldth) 

MD 
TD 

7.8 
10.0 

8.0 
9.8 

-0.10 -0.213 
0,30 0.30 

7.1 
10.0 

Low Temperature Rrttttcncss (percent pasted) 
( -4CPC, 4hours) 

Man Per Unit Area (lbs/ ft2) 

0.232 0.237 0.234 

Job No. 990059 
Pibmsry 17.1995 

Date Rec'd. 
in Inventory 

76.S0 
Scrim Width 

MEAN SD 

36.9 

280 
275 

92 
83 

400 
0.28 

7.6 

100% 

0.4 

18 
15 

10 
5 

OJ 
0.1 

0.234 0,003 

-STD 

34 

200 
200 

60 
60 

0.08 +/-2 
0.05 +A2 

7 
7 

50 

MACHIN8 DIRECTION 
"2- TRANSVERSE DIRECTION 

<L0'd f i f 8 WbTS:8 £661 ' LZ Hdk) £E£T S86 £0£ QNINI1 QOlbdiWCyd 



TABLE 3. 
PALCO WEST QUALITY CONTROL REPORT 

SUPPORTED ROf.ir.oons 

36 
Mil(Nom.) 

14263. 
Palco PO 

1ND.HYP 
Material 

N/A 
Shipment 
f.D. # 

10x10 
Scrim Type mm. 

RoU# 
JSSL 

Manufacturer 

J4SL 
Lot # or 
Mfg. Date 

Date Sent 
To Lab 

Juan. 
Name of Person 
Sending Sample 

SPECIMENS 

JL Jt 10 

Roll #5016070 Lot #1481 / C #31Q(q 

Thickness (mils) 

36.0 35.8 36.0 3*5.0 36.2 35.5 34.0 34.6 34.5 35.4 

Breaking Strength (lbs) 

MD1 

.TD 2 

294 
299 

292 
283 

269 
287 

Tear Strength' Tongue Method (lbs) 

MD 
TD 

120 
102 

116 
112 

135 
104 

278 
271 

116 
114 

273 
273 

118 
108 

Dimensional Stability (percent change) 
(100°C, 1 hour) 

MD 
TD 

-0.1 
0.1 

Ply Adhesion (ppi) 

MD 
TD 

8.8 
9.4 

•0.1 
0.1 

8.8 
10.6 

0.0 
0.1 

7.9 
9.9 

4.1 
0.3 

Low Temperature Brittlcness (percent paused) 
( -40°C, 4 hours) 

Mass Per Unit Area (lbs/ ft2) 

0.233 0.228 0.232 

MACHINE DIRECTION 
*2- TRANSVERSE DIRECTION 

80 "d VLVn WUT£:8 £66 T 'LZ ddb £££T S86 £0£ 
33 

:Q1 

/oo No. 920908 
September 29, 1992 

9-n-n Date Rec'd. 
In Inventory 

76,50, „ 
Scrim Width 

MEAN SD 

35.4 

281 
283 

121 
108 

4.1 
0J 

8J 
.10.0 

0.231 

0.8 

11 
11 

0.5 
0.6 

0.003 

-SIP 

41, 

200 
200 

60 
60 

0.1 +A2 
0.1 +/-2 

7 
7 

50 

Precisicin Laboratories 
ENVIRONMENTAL • G€03YNTH£VC TESTING 

•N I N I - ! CO-|bd:W0yd 



PALCO WEST QUALITY CONTROL REPORT 
$UPPORTED RQLL QQQPg 

J6-
Mil(Nom.) 

14363 
Palco PO 

HYPALON Ifl 
Material 

NM 
Shipment 
I.D. # 

10x10 
Scrim Type 

1482 
Lot # or 
Mfg. Date 

4018483 JES. 
Roll # Manufacturer 

Job No. 920908 
September 29, 1992 

9-21-92 

Date Sent 
ToLab 

Juan 
Name of Person 
Sending Sample 

Date Rec'd. 
in inventory 
.. ...7M0 ,„ 
Scrim Width 

SPECIMENS MEAN 

1 2 3 4 5 6 7 8 9 10 

Roll #40184*5 tot #148? / C #31901 

Thickness (mils) 

35.8 35.6 35.2 35.6 35.1 35.8 35.0 34.8 35.7 35.4 35.4 ' 0.4 34 

Breaking Strength (lbs) 

MD1 292 272 
TD 2 309 300 

292 
294 

271 291 
273 300 

284 -
29S 

U 
14 

200 
200 

Tear Strength- Tongue Method (lbs) 

MD 104 103 
TD 72 76 

96 
94 

95 106 
86 77 

101 -
81 

5 
9 

60 
60 

Dimensional Stability (percent change) 
(100°C, tbour) 

MD -0.1 -0.1 
TD 0.2 0.4 

0.0 
0.7 

•0.2 
0.5 

•0.1 -
0J 

0.1 
0.2 

+ /-2 
+ /-2 

Ply Adhesion (ppi) 

MD 9.0 8.7 
TD 10.9 11.3 

10.0 
10.4 

9J 
•10.9 

0.7 
0.5 

7 
7 

Low Temperature Brittleness (percent passed) 
( -40°C, 4 hours) 

60% 50 

Mass Per Unit Area (lbs/ ft2) 

0.223 0.224 0.225 0.224 0.001 

kl- MACHINE DIRECTION 
K TRANSVERSE DIRECTION 

60 ' d trLPU WbSS:8 £661 'LZ ddb £££ l 986 £0£ 
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IdJLEJ. 

SAMPLE*. 
PALCO LININGS FACTORY SBAftf TEST 

SUPPORTED IVUTKRJA1 

Precision Reference: Job No. $30062 
Material Control No. 33440 

February 16,1993 

Machine: 

Operator:. 

Inspector:. 

Heat Tittie:. 

Cool Time;, 

Amps:,. 

Bar Tomp:, 

-00. 

H / j _ 

Date: 2ilSi22L 

Job No:. 

Job Name: 

Pass #: 

Panel #: 

Material: 

Thickness:, 

Lot»: _ 

Time: 2SSL 

mm. 
CONOCO ffiBP. 

JU. 

jama. 
-36. 

BONDED SEAM STRENGTH 
ASTM D751 

(As modified by NSF»44,1991) 

LOAD BREAK 
<">•) TYPB 

K 308 FTB 

2. 317 FTB 

288 FTB 

4. 2.10 PTB 

5. 273 FTB 

AVO: 289 FTB 

SD: 24 

, 1UO Ibi. 

3c 

4̂_ 

Sc. 

8EAM PEEL ADHESION 
ASTM D4L1 

(Ae modified by NSF-54,1991) 

LOAD 
(Ito/lrMridth) 

J&L 

J7JL 

j&a. 

J U . 

J7J_ 

AVG: 

SO: 

29.4 

16 

H ~ \ . 

BREAK 
TYPE 

PTB. 

,.FT1, 

JHB_ 

ETB 

rTB 

FTB 

t^Vtt WUSS:8 £66 T 'i2 add S86 £0£ 
0NINI1 OD"lbd:WC 



17 - y j ia 

TABLE 1. 

SAMPLE #. 
PALCO LININCM PACTORV SEAM TEST 

StlPPOftTBE 1 MATERIAL 

Precision Reference: Job No, 930064 Pebruary 17,1993 
Material Control No. 33450 

1 Date! 2/16/93 Time: 10:30 

OncTator: Job No; W93042 

liupofilur: na, Job Name: CONOCO fSRltt 

Heat Timet 1.1/4 P i n * 9 

Cool Timet Panel #• rS.7 

Amp: 5 Matariab HYP LO. i 

Bar Temp: Thicknau! tt 

Lot*! 

BONDID 3BAM STRENGTH BEAM PEEL ADHESION 
ASTM D751 ASTM D413 

(Af modified by N8F-S4,1991) (Ae modified by NSF44,1991) 

LOAD BREAK LOAD BREAK 
(Ibt) TYPE (Ibt/in-wtdth) TYPE 

1. 312 FTB 1 *».a PTB 

2. 292 ' FTB T 29.2 FTB 

110 - FTB 3 Mi) FTB 

4. 327 FTB V* PEEL 

5. 316 FTB <. 28.0 PTB 

AVQ; 311 ' FTB AVQ: 28.6 / FTB<4) 

SO'. 13 SD: 3.3 PEE10) 

d *Ltn WdSS:8 £661 'LZ add S86 £0£ :01 9NINI1 ODndd-.WOad 



9b. 16 '93 17:11 

TABLEj 

SAMPLE # l 

PALCO r mnmvt^y-^ ^ 
SUPPORT^ M^TttlllAJj 

Precision Reference: Job No. 930062 
Material Control No. 33441 

Machine. 

Operator:, 

Inspector: _ 

Heat Ume:, 

Cool Time:. 

Amps; 

-00. 

— 

i— 
Bar Temp:. 

BON0IO SEAM STRBNQTH 
ASTM D7S1I 

(Aa modified by NSF-J4, il99i) 

LOAO 
(lot) BREAK 

TYPE 

K 308 

2W .*» -

3* 284 " 

254 " 1 -. ..„, FTR 

5, 290 -

AVQ: 289 FTB 

SD: 22 

Wb£S:8 £66T 'LZ add £££T S86 

Date:—Q2/13/.<£. 

Job No: 

Pebruary 16,1993 

Time: 1:43 

«0<a 

Job Name:. 

Pa*s#:. 

Panel #:. 

Material:. 

-CQNQm 

XL 

Thkknesii. 

Lot #: 
2S 

SEAM PEEL A0HE8I0N 
ASTM D413 

(Ae modified by N8F.54,1991) 

2 w 

LOAD 
(Iba/lrhwWth) 

—m : 
3̂ . 

5̂ _ J2LJL 

AVQ: 29,8 

SD: l t 3 

BREAK 
TYPE 

-EXL 

-Em. 

FTB 

:01 ONI N i l 0D~ldd:W0dd 



SAMPLE # JL 
PALCO LININGS FACTrmv SEAM THOT 

SUPPflRTEP MATERIAL 

Precision References Job No. 93006*4 
Material Control No. 33451 

February 17,1993 

Machine: 

Operator:. 

Inspector:. 

ML 

Heat Time:. 

Cool Time:. 

Amps: ,_. 

1-1/4, 

AO. 

Bar Temp:. 

AVO: 

SD: 

BONDID SEAM 3TREMQTH 
ASTM D7S1 

(As modified by NSP-54,1991) 

LOAD 

m) 
JJ2JL 

J2L 

J1L 

-JUL 

317 

10 

BREAK 
TYPE 

JETS. 

PTB 

FTB 

1. 

5w 

Date:M.02/lfi/n. 
JobNoi W93042 

Job Name: CONOCO «RK1 

PaiM*! 

Panel #:,„ «.9 

Materiel: HYP T O. 

Thkaaaai! 3ft 

Let #! 

SEAM PEEL ADHESION 
ASTM Q413 

(Aa modified by NSF-54,1991) 

LOAD BREAK 
(Iht/ln-width) TYPE 

23.1 PTB 

25.0 FTB 

24.0 - FTB 

24.0 - FTB 

24.0 " PTB 

AVQ: 24.4 

SD: 0.6 

FTB 

frifrS WUES:8 £661 'LZ add £££T S86 £0£ DN INI "I 0D~lUd:W0dd 



QUALITY CONTROL UNWIND L I S * 

JOB SOMBER CUSTOM*... NAME MATERx»i> DATE 

.30 f\jt 
ROLL 
MUM 

LOT 
NUM WEIGHT 

LISTED 
LENGTH 

LIN. FEET 
UNWOUND WASTE j • li M 1 —1 II 1 IM — 

s 
WIDTH 

i m a zr ?5Z5 
2 rt 9 A U 2. ^ > ?5-2s 
3 4 
4 f /JOO 13 zr 
S /J/6 ? M 
6 3 / 94L A H 2- zr 
7 7 9*L 

Z -
8 9i0 Z 

9 9<hL / J /6 32. 
10 ?1L A3 04 111 5 
11 31 9+L. /Z9£ 

# 
9*0 zr zr 

Z%> /Z9b ??? -z%r 95 

l IV 2. ?to -2 zr 
14 <r / J / 4 m 2_ zr z<r ZS00 

S L i C t toe1 
to// roc* ; : 

16 ?4 7*7 Z 

17 

18 

19 

20 
• 

21 

22 

23 

24 

1 

f l ' d t^frtt WtlES:8 £66T ' iS add £££T S86 £3£ :0 i 0NINI1 OD~ldd:UJCdd 



NAN YA PLASTICS CORPORATION, AMERICA 

SPEC: 30 GA 
CUSTOMER: ROCHEUX CA 02 
DESCBIPTIOHi .762M/M X 85" 
ORDER: F2A0063-1 PVC 
P.O. #: W12494L 

TEST REPORT 

SHEET FOR POND LIHER DATE: 10-21-92 

RESULTS 
PROPERTY TEST METHOD REQUIRED ROLL NUMBERS 

Spec. Grav. ASTM D792 1.20 & Up 
h 
1.25 

#10 
1.25 

#20 
1.24 

#30 
1.25 

Thickness ASTM D1J92 28.5 6 Up 28.8 - 29.0 - 30.1 " 29.5 -

100Z MOO 
LB/IN 

ASTM 0882 
(Method 8) 

30 & Up MD 
CD 

40.89 
38.44 

42.36 
39.71 

41.54 
39.12 

42.78 
40.01 -

Tensile 
Strength 
LB/IN 

ASTM D882 
(Method 8) 

, 69 & Up MD 
CD. 

90.61 
83.64 

92.54 
86.72 

92.81 
87.49 

95.33 
85.28 

Elongation 
X 

ASTM 0882 
(Method A) 

325 & Up MD 
CD 

479.2 
500.1 

460.7 
512.5 

449.3 
506.9 

464.5 
498.2 

Graves Tear 
LB 

ASTM D1004 8 S Up MD 
CD 

10.00 
9.753 

10.33 
9.441 

10.21 
10.07 

10.55 
9.882 

Water Extract 
X 

ASTM D3083 -0.25 ir Dawn -0.19 -0.22 -0.21 -0.21 

Volatility 
X 

ASTM D1203 - -0.7 & Down -0.64 -0.69 -0.67 -0.68 

Cold Crack 

•c 
ASTM 01790 -29 4 Dova PASS PASS PASS PASS 

Shrinkage ASTM D1204 -5 oi Dawn -2.8 -2.62 -2.54 -2.60 

Restscanea to 
Soil Burial 

Alkali 
Resistance 

ASTM 03082 

CRD-C872-74 

)Formulation Used 
)Previously 
)Satisfactorily 

APPROVED BT 

"d *<LPU WdfrS:8 £66T 'LZ ddd £££\ S86 E0£ 3NINI1 CDiyd:WOiii 



TABLE 1 
PALCO EAST QUALITY CONTROL REPORT 

UNSUPPORTED ROLL flOOnq 

JUL 
MU (Nominal) 

JffiC 
Material 

Nanya 
Manufacturer 

JL 

J££L 
PalcoPO Shipment 

I.D.# 
Lot # or 
Mfg. Date 

SPECIMENS 

Date Sent 
To Lab 

RoU# 

J " — 
Name of Person 
Sending Sampie 

Job No. 921079 
October 30, \79l 

MW2L. 

X JL JO 

Roll n Lot ifrYttWL / C <WMU 

Thickness (milt) 

28.9 29.0 28.6 28.4 28.7 28.5 283 28.6 28.8 29.1 

Tensile Pronei-fley 

Breaking Strengtb (ppl) 

MD1 

TD 2 

88.7 
85.1 

95.1 
79.4 

83-5 
85.0 

loogation at Break (percent) 

MD 
TD 

497 
526 

554 
535 

500 
565 

Modulus @ 100% Elongation (ppl) 

MD 
TD 

38.1 
35,2 

40.1 
34.6 

Tear Resistance (lbs) 

MO 
TD 

9.3 
9.1 

10.4 
8.4 

37.9 
34.4 

9.0 
9.4 

Dimensional Stability (percent) 

MD 
TD 

-0.6 
0.8 

-0.6 
Oi 

•0.1 
oi 

3S'.2 
84.9 

529 
540 

37,1 
36,2 

9.7 
9.1 

-0.2 
Oi 

81.0 
85.0 

451 
577 

38.7 
35.6 

9.3 
9.3 

9.2 
93 

10.2 
8.8 

9.2 
9.0 

9.6 
8.7 

9.2 
8.4 

Low Temperature Brittlesess (percent passed) 

(10 specimens for 15 min. @ •29°C) 

Mass Per Unit Area (lbs/ ft2) 

0.187 0.187 0.186 

1- MACHINE DIRECTION 
2- TRANSVERSE DIRECTION 

91'd VLVn Wdt>S:B £66 T 'LZ add 

Date Rec'd. 
tn Inventory 

«,<M . 
Roll Width 

MEAN SB SEL? 

28.7 

87.9 
83.9 

506 
549 

38.4 
3SJ 

9.5 
9.0 

-0.4 
0.6 

80% 

03 28i 

52 
2 i 

39 
21 

1.1 
0.7 

Oi 
0.4 

03 
0.2 

69 
69 

300 
300 

27 
27 

8 
8 

+/-5 
+ /.5 

50 

£££T S86 £0£ :01 

0.187 0.001 

Precision Laboratories 

ONINI1 ODIbd'.WQad 



TABLE a 
PALCO EAST QUALITY CONTttOI, REPORT 

UNSUPPORTED ROM, 

JSL 
Mil (Nominal) 

JB2L 
Material 

Ji&m. 
Manufacturer 

10_ 

14367 
Palco PO 

A/A. 
Shipment 
LD. # 

W12494L 
Lot # or 
Mfg. Date 

SPECIMENS 

Date Sent 
To Lab 

RoU# 

Juaa 
Name of Person 
Sending Sample 

X J0 

Roil m m ifWU494L / C 

Thickness (mils) 

283 28.6 283 283 28.7 284 29.0 28.9 28.8 28.6 

Ttntllt ProMrtiw: 

Breaking Strength (ppi) 

MD1 

TD 3 

893 
82.7 

903 
86.2 

89.4 
91.0 

longadoa at Break (percent) 

MD 
TD 

471 
535 

497 
558 

523 
588 

Modulus @ 100% Elongatloa (ppl) 

MD 
TD 

40.7 
34.2 

40.9 
33.8 

Tear Resistance (lbs) 

MD 
TD 

9.0 
9.8 

8.4 
8.7 

39.2 
353 

8.9 
9.8 

Dimensional Stability (percent) 

MD 
TD 

•0.4 
0.2 

-0.2 
0.2 

-0.5 
0.1 

89.8 
783 

524 
4t53 

36.6 
37,1 

9.0 
9.4 

•0.6 
0.2 

83.7 
77.7 

447 
527 

39.2 
34.7 

9.0 
8.6 

9.2 
9.0 

8.3 
103 

9.2 
8.8 

9.9 
10.2 

8.9 
9.3 

Low Temperature Brittieness (percent passed) 
(10 specimens for 15 min. @ »29°C) 

Mass Per Unit Area (lbs/ft2) 

0.188 0.187 0.186 

t- MACHINE DIRECTION 
2- TRANSVERSE DIRECTION 

Job Na 931079 
October 30,1992 

Date Rec'd. 
In Inventory 
.. tt,M 
Roil Width 

MEAN SD 

284 

883 
833 

492 
534 

393 
35.1 

9.0 
9.4 

-OA 
03 

90% 

0.187 

VJ 
53 

33 
46 

1.7 
13 

0.4 
0.6 

0.2 
0.1 

0.001 

JSXD 

02 283 

69 
69 

300 
300 

27 
27 

+ /-S 

50 

LT'd PLVX WbSS:8 £661 'LZ add £££\ S86 £8£ 

Pf^dGkynLsborstonee 

ONiNn ODibd-.woad 



TABLE 3 
PALCO EAST QUALITY CONTROL Rf PORT 

UNSUPPORTED BOI J, fiOO.pfl 

JHL 
Mil (Nominal) Material 

Nanva 
Manufacturer 

JUL 

14367. 
Palco PO Shipment 

LD. # 
Lot # or 
Ivffg. Date 

_ SPECIMENS 

Date Sent 
To Lab 

Roll# 

Name of Person 
Sending Sample 

Job Na 921079 
OctoNrJO, 1992 

10/19/12 
Date Rec'd. 
In Inventory 

«,M, 
Roll Width 

MEAN SD fiTD 

JL JL 
Roll »20 Lat «W12494L / C *32314 

Thickness (mile) 

29.4 29,1 28.9 29.1 293 29.2 29.0 29.0 29.0 29.2 

Tenalh ProMrtlM. 

Breaking Strength (ppl) 

MD' 
TO* 

86.1 
73.7 

823 
83.0 

84.6 
81.6 

Elongation at Break (percent) 

MD 
TD 

537 
573 

541 
594 

548 
613 

Modulus @ 100% Elongation (ppi) 

MD 
TD 

353 
263 

323 
20* 

Tear Resistance (lbs) 

MD 
TD 

8.6 
8.0 

8.4 
7.6 

33.1 
313 

8.5 
9.2 

Dimensional Stability (percent) 

MD 
TD 

•0.4 
0.2 

-0.1 
0.2 

•02 
0.4 

80.7 
833 

533 
597 

32.7 
31.9 

8.4 
3.6 

-0.6 
0.1 

75.2 
78.0 

471 
516 

333 
33.0 

8.4 
7.7 

83 
7.7 

8.7 
8.1 

8.4 
83 

Low Temperature Blittleness (percent passed) 
(10 specimens for 15 min. @ -29°C) 

Mass Per Unit Area (lbs/ft2) 

0.186 0.190 0.189 

8.7 
8.1 

8.0 
7.9 

29.1 

813 
803 

526 
579 

334 
303 

8.4 
8.1 

-03 
03 

90% 

02 283 

43 
4.6 

31 
38 

1.1 
2.4 

0.2 
0.5 

0.2 
0.1 

69 
69 

300 
300 

27 
27 

+ /-S 
+/-3 

50 

0.188 0.002 

1- MACHINE DIRECTION 
2- TRANSVERSE DIRECTION 

rZâ  Precision Laboratories 

81'd VLVts, WbSS:8 £66T 'LZ ddb £££\ S86 £0£ •NINI1 ODl«d:WOdd 



JJL 
Mil (Nominal) 

jeyiL. 
Material 

TABU, 4 
PALCO EAST QUALITY CONTPQf R I ^ R T 

UNSUPPORTEn ROI ff C.Onnft 

•NBPVB 3JL 
Manufacturer 

1*367 
Palco PO Shipment 

LD.# 

W12494L 
Lot # or 
Mfg. Date 

SPECIMENS 

Date Sent 
To Lab 

Roii# 

Name of Person 
Sending Sample 

Job No. W1079 
October 30, \m 

JL 

Roll #30 Lot #WM4?4L / C #32513 

Thickness (mils) 

29.0 28.8 28.8 28.9 29.0 29.1 29.0 28.9 283 29.0 

Tensile Pronerttoit 

Breaking Strength (ppl) 

MD1 

TD 1 

86.5 
77.2 

82.6 
733 

88.1 
79.9 

.Elongation at Break (percent) 

MD 
TD 

552 
586 

521 
542 

554 
576 

Modulus @ 100% Elongation (ppi) 

MD 
TD 

33.6 
29.1 

34.4 
293 

Tear Resistance (lbs) 

MD 
TD 

8.0 
9.0 

8.1 
8.1 

36.1 
323 

8.9 
9.1 

Dimensional Stability (percent) 

MD 
TD 

-0.4 
0.2 

-03 
03 

-0.2 
0.4 

83.8 
813.6 

499 
5B8 

353 
30.7 

8,1 
8.2 

•0.3 
0.1 

75.0 
793 

456 
568 

333 
313 

83 
8.8 

8.0 
9.0 

8.2 
8.5 

8.6 
8.4 

7.7 
8.4 

8.1 
9.1 

Low Temperature Brittleness (percent pasted) 

(10 specimens for 15 min. @ -29°C) 

Mass Per Unit Area (lbs/ ft2) 

0.187 0.189 0.187 

t- MACHINE DIRECTION 
2- TRANSVERSE DIRECTION 

Date Rec'd. 
In Inventory 

S5JKL_ 
RoU Width 

MEAN, SD STD 

61'd VLVVi Wb9S:8 £661 'LZ £db £££T S86 £0£ :01 

28J 

833 
78.0 

516 
572 

34.6 
303 

83 
8.7 

-03 
03 

90% 

0.1 283 

5.1 
3.0 

41 
19 

L2 
1.4 

03 
0.4 

69 
69 

300 
300 

27 
27 

8 
8 

0.1 +/-5 
0.1 +/-5 

50 

0.188 0.001 

Precision Laboratories 

9NINH OD"lbd:WOad 



TAM.g j 

SAMPLE # i 
PALCO MMIlfflft FACTOR sjftM. TEST 

Precision Reference! Job No. 9311)060 
Material Control No. 33440 

(JNStJPPORTEll MATERIA 

Pebruary 16,1993 

Machine: ̂  

Operator;. MT 

Inspector; 

Heat Ume; _ 

Cool Timer 

Amrw: 

J4L 

ML 

Bar Temp:, 

2u 

3u 

4^ 

5,_ 

AVQ: 

SD: 

8ON0BD 86AM STRENGTH 
ASTM D30S3 

(As modified by NSF*54,1991) 

LOAD 
(IDa/fn-wldth) 

L sa 

JL 

JL 

56 

2 

BREAK 
TYP 6 

-EEEL 

FTQ_ 

FTB 

D*«—QZ/J2J32L 

Job No:. 

Time: 9:00 

Job Name:, 

Pait #? 

CONOCO /ftflffl 

9 

Panel #:_ 

Material: 

J O J . 

J2YJC_ 

ThielmeM:. 

Lot#: 

J0_ 

SEAM PBELAOH88 JON 
ASTM 0413 

(Ae modified by NSF44,1991) 

LOAD 
s0Jbt/livwldth) 

1. 36.5 

2, 310-

^ 33.5 -

4< 36.0 ' 

5- 34.1 -

AVQ: 35.0 -

SD: 1.3 

BREAK 
TYPE 

PTB 

HI 

FTB 

"d VLPK Wb9S:8 £661 'iS ddb £££T SB6 £3£ :Q1 0NINI1 0Dlbd:UJ0dd 



APPENDIX H 

Destructive Sample Test Results 
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05-04-93 10:14AM FROM S. R. J. K. DENVER P02 

Project: Couco? 

S T E F F E N R O B E R T S O N ft K IRSTEN Job No.: S B 2 0 ) 

Consulting Engineers ft Selenllele Material Type: P V C 

DESTRUCTIVE TEST RESULTS 

Data Installed: Destructive Sample No. 

Data Tasted: S - i - ^ 

Tasted By: <,JW 
- P 2 - I / Z 

1 2 3 5 MEAN SO 

Thieknoaa: 

Top iiu} 
^ . <3 .0*28.5 
Bottom Cm) 

0.02*1 O.O 2 3 0 0 2 ^ 

0 . 0 2 1 0 - C 2 8 0 .02q 0-024 

o.02.q o , o z l 

0.02<^ o . o z j 

Bondad Beam Strength: 

i « d (PP>) s s T 
Braak Typa 

3aam Peel Adhasion: _ 

SL.Z d 4 . L 5 S . 0 54.1 -58 S S ? 6 _ i « d (PP>) s s T 
Braak Typa 

3aam Peel Adhasion: _ 

SRK BS.K. BRK. 
FT© 

Load (ppl) to 

Braak Typa 
2.4.B 22.* 25.2. 

AD-gCLK A D it= 
f T E Maw-FTB PT13 

3 o . O 24.4^ 

Ao-a«.< 

Data Inatallad: Destructive Sample No.: 

Data Taated: 
Taatad By: 

1 a 3 4 S 

Thlcknaaa: 

Top 

Bottom 

Bonded Seam Strength: 

Load (ppi) 

Break Type 

Seam Paal Adhesion: 

Load (ppi) 

Break Typa 

7 V < -2-1 

MAY 4 ' 3 3 13:51 303 985 1333 P f i G E . 0 3 



05-06-93 01:58PM FROM S. R. I K. DENVER P02 

STEFFEN ROBERTSON ft KIRSTEN 
Consulting Engineer* ft Scientist* 

Project: C ° O Q C O 

Job No.: S 8 2 - 0 \ 

Materiel Type: . \ V ^ - A - L O t O 

DESTRUCTIVE TEST RESULTS 

Date Installed. 5 ' / a / *? 3 

Dete Tested: S / 5 / ? 3 

Tested By: S T B E ^EftSCr 7 

Deatructlve Sample No.: ^"2- ~ 

S4HrYE u o - 2 

Thlokneae: 
Top 
Bottom 

MEAN 80 

o,o3? 
0O35" 

O.o3,f 0.037- 0.03-r 

0.010 0.O34> 0-05<s 

Bonded Seam Strength: C S A ^ L S . VUIDTU : z " ) 

Load (ppl) ^ . . / f c O l h s . t B l ^ m ^ 2 z 3 g 2 ^ £ 

FT6 Break Type 

Seam Peel Adhesion 
Load (ppi) 
Break Type 

fra 

ie.f 11.1 26.1 21.4 4.C 
Aii-wufTB AC A B A O 

Date Installed: Destructive Sample No.: 
Date Tasted: 
Tested By; 

Thickness: 
Top 
Bottom 

Bonded Seam Strength: 
Load (ppi) 
Break Type 

Geam Peel Adheaion: 

Load (ppi) 

Break Type 

MAY S '93 14:34 303 985 1333 PftGE.00 



STEFFEN ROBERTSON ft KIRSTEN 
Coneulting Engineere ft 8oUmll«l« 

Protect: Go occ O 
Job No.: 5 © 2 J O J 

Material Typa; PVC-

DESTRUCTIVE TEST RE8ULT3 

Date Inatallad: G^fa^ 
DateTeated: gfofiZ 

Thick neae: 
Top 
Bottom 

Bonded Seam Strength: ^w^. 
Load (ppl) s&.n 
Braak Typa 

Seam Paal Adheaion: 
Load (ppi) >° 

reak Type 0 

Daatruotlve Sampla No.: P l -
S A M P L E k ^ c , 3 

MEAN BD 

OAzf 0©Z1 o.©ẑ  0,01*9 

*.oa«f 4J.t»2fl 0 .02^ opa,o c . o ^ 

50.2 

23.2. 

5 1 . I 

Frfi 
51-Z 52 I 55.7- 52.51 2.1 

24.o ^a.S 25.7- T . S . 4 

oo-fcRK AD-8RU Ap-ae< ie-aAK 
1.6 

Date Inatallad. Destructive Sample No.: 
Date Tested: 
Tested By: 

1 2 3 4 5 
Thickness: 
Top 

Bottom 

Bonded Seam Strength: 
Load (ppl) 
Braak Typa 

Seam Paal Adheaion: 
Load (ppl) 

^e^eak Type 



Project: Couoco 1 
STEFFEN ROBERTSON ft KIRSTEN Job No. . 

Consulting Engineers ft Scientists Material Type: LjVP-A-Lx>yO 

DESTRUCTIVE TEST RESULTS 

Det* Installed: Destructive Sample No. HI- iA 
Date Tested: S7/2. /43 uo • ^ 
Tasted By: S J ' U 

1 2 3 A S MEAN SD 

Thiokness: <^l^. 

Top o ow 0.O34 ^ 4 - cots 

Bottom O.C34 0-C34? © , e * 4 

Bonded Seam Strength: SAH»V.C 2.* , *AT% 

Load (ppl) ito (bs. 
Braak Type FT6 P f 6 FVft 

Hit, i* \*£* 

FTB 

I*. 

Seem Peel Adheaion: 

Load {ppi) ,o lbs./,*,. 
_ —' zi,o 
Break Type 24JT 2o-1 

AO'f ja iC AO-IKK A D - K X 
2 4 . 8 

AO-&RJC 
pre F T & 

Date Installed: Destructive Sample No. 
Date Tasted: 

Teated By: 

2 3 4 5 

Thickness; 
Top 

Bottom 

Bonded Seam Strength-

Load (ppl) 
Break Type 

Seam Peel Adheaion: 

Load (ppi) 

Break Type 

MAY 13 '93 9:48 
303 985 1333 PAGE.032 



APPENDIX I 

Geomembrane Quantities 
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APPENDIX J 

Pond Geosynthetics Installation 
(Photographs) 



Sl BGRADE GEOTEXTILE/VENTING MEDIUM 



SECONDARY LINER (PVC) INSTALLATION 

Plate 2 - Opening and Spreading Panel 2 



LEAK DETECTION NETTING 



LEAK DETECTION NETTING (Cont'd) 



PRIMARY LINER (HYPALON) INSTALLATION 





MISCELLANEOUS PHOTOS (Cont'd) 



MISCELLANEOUS PHOTOS (Cont'd) 



MISCELLANEOUS PHOTOS (Cont'd) 



APPENDIX K 

Palco Certificate of Completion 



PALCO LinmGS, inc. 

PVC SEAMING / TESTING LOG 

Score No. uigjo <4z. 

Service Material Used 
Seaming Method: flj /y ysii/y 

•; fe: 

Report Date ^(^^sf^ 

Equipment Used: deg-£^,m<; Q A c j -Wqmirv^ fcdcllr^ 

Seam No. KZ-( / rtz-"2_ 
Length ( f t ) ZJQC 
Date Seameds-i aiJ 5-3 

Seaming Conditions: 

Amb i ant Temp. +&7%' 
Surface Temp. 74* te //</* 
Wind (mph) Q ^ ^ 

Seam No.tf2-l/^2-j 
Length (ft) ̂ 00 
Date Seamed 

Ambiant Temp. gz%o gf* 
Surface Temp. tas 
Wind (mph) o 

Page of Z 

Seam No. UZ-?/H2L-^ 
Length (ft) 
Date Seamed s-^-g^ 

Ambiant Temp, sz"^,^' 
Surface Temp. ̂ 3-̂ /44 
Wind (mph) <Q 

Testing / Observation: 

Lance/Visual/Vacuum Lance/Visual/Vacuum 
Date.^/z Date 3-/z/s-ii 

Patch Location: distance from top of seam (ft) 

Lance/Vi sua1/Vacuum 
Date s-[jJs-j& 

Remarks: PMJ^I ffnnurtj Livr is SomfU-b* 

Date of Einal Walk-Down (Approval): ^-1^-93 

FM92002 
9/30/92 

7571 Santa Rita Circle • P.O. Box 919 • Stanton, CA 90680 • (714)898-0867 • FAX #(714) 891-4937 
2624 Hamilton Blvd. • P.O. Box 526 • South Plainfield, NJ 07080 • (908) 753-6262 • FAX* (908) 753-5737 



PALCO LininGS, inc 

PVC SEAMING / TESTING LOG 

Score No. ££><?5cW2. Report Date S -1 - *? ? Page | of 

Service Material 
Seaming Method:_ 
Equipment Used:_ 

Seam No. fz-( j 
Length (ft) zoe +• 
Date Seamed 

2sed: fc 
3m 

Seam No. fez/ 
Length ( f t )_£^ 
Date Seamed 

Seam No. 
Length (ft) 
Date Seamed" 

Seaming Conditions: 

Ambiant Temp. 13" 
Surface Temp. rz. -K> tfe 
Wind (mph) i o t e z o 

Ambiant Temp. s '̂-ml3 
Surface Temp. 7-2L'«>9(, 
Wind (mph) 10 20 

Ambiant Temp. 
Surface Temp/ 
Wind (mph) " 

Testing / Observation: 

Lance/Visual/Vacuum 
DateV-30 W 5- t 

Lance/Visual/Vacuum 
Date 4-So <Md* 

Lance/Visual/Vacuum 
Date . 

Patch Location: distance from top of seam (ft) 

Remarks: fo^J. * Z ^er^rLre^ jmm /T tot^pLjr-. 

Date of Filial Walk-Down (Approval) : <- |-93 r 

By: Pa((o - fcvJ P> /m^Ut (^Q^Cy-p to*oco ~GJ^j£ !) 

FM92002 
9/30/92 

7571 Santa Rita Circle • RO. Box 919 • Stanton, CA 90680 • (714)898-0867 • FAX #(714) 891-4937 
2624 Hamilton Blvd. • P.O. Box 526 • South Plainfield, NJ 07080 • (908) 753-6262 • FAX# (908) 753-5737 



PALCO LimnGS, inc. 

PVC SEAMING / TESTING LOG 

Score No./jy^oYZ- Report Date g-ia.<?3 

Service Material Used: pq I 
Seaming Method: C H h <p.sn/y 

OCX 

Equipment Used: 

Seam No. M.'-z/m-=? 
Length (ft) 'zcoT 
Date Seamed 

Seam No. U\-\/MI--Z. 
Length (ft)_ 2 e £>_ 
Date Seamed 

Seaming Conditions; 

Ambiant Temp, y/ --7^ 
Surface Temp. <Q -
Wind (mph) o-.?n 

es 

Ambiant Temp. vV-70 
Surface Temp. <&~tc 
Wind (mph) n~z.a 

Page of 

•Midi 
( f t T 

Seam No 
Length 
Date Seamed 4 

Ambiant Temp. 4l-s/i 
Surface Temp.5a - 1̂ 0 
Wind (mph) 

Testing / Observation: 

Lance/Visual/Vacuum 
Date s-7-9? 

Lance/Visual/Vacuum 
Date 

Patch Location: distance from top of seam (ft) 

Remarks: f a ^ \ J ^ / p r i m a r l Ln-rr / r ^ » ^ / " - /U , 

Lance/Visual/Vacuum 
Date 

Date of Final Walk-Down (Approval): 5-\o-^3 
By :PQICQ-SLuA UOJUU^ • v /̂c r-jCL _ C y ^ tolflTo 

FM92002 
9/30/92 

7571 Santa Rita Circle • RO. Box 919 • Stanton, CA 90680 • (714)898-0867 • FAX #(714) 891-4937 
2624 Hamilton Blvd. • P.O. Box 526 • South Plainfield, NJ 07080 • (908) 753-6262 • FAX# (908) 753-5737 



4 
PALCO LininGS, inc. 

PVC SEAMING / TESTING LOG 

Score No.̂ q̂ feW-z, Report Date S-S-q3> Page [_ of 

Service Material Used: P\/C 
Seaming Method: Urjn*>Su/y> 
Equipment Used: S6ommg poAA frS 

Seam No. f t-t /Pt-2. 
Length (ft) -t-
Date Seamed s-s-q^ 

Seam No. P\-zlP\ 
Length (ft) zoo 
Date Seamed 5-s-qa> 

Seam No. 
Length (ft)_ 
Date Seamed" 

Seaming Conditions: 

Ambiant Temp.44-\o 7,? * 
Surface Temp. 40* ^ 0 / ; ; 0 -
Wind (mph) 

Ambiant Temp. *j4'*,lZ' 
Surface Temp.^p%0iz£>' 
Wind (mph) 

Ambiant Temp. 
Surface Temp/ 
Wind (mph) ; 

Testing / Observation: 

Lance/Visual/Vacuum 
Date s-S--q3 

Lance/Visual/Vacuum 
Date s-g-q.V 

Lance/Visual/Vacuum 
Date 

Patch Location: distance from top of seam (ft) 

Remarks: PfnJ^l *eco*cJaftj <Lomf>l^^ 

Date of Fi»al Walk-Down (Approval) : z f - s - f j 
Pa/fo~ f&uJjt, MOM*,* ?£k - ^ c^cc-C 

T 
FM92002 
9/30/92 

7571 Santa Rita Circle • P.O. Box 919 • Stanton, CA 90680 • (714)898-0867 • FAX #(714) 891-4937 
2624 Hamilton Blvd. • RO. Box 526 • South Plainfield, NJ 07080 • (908) 753-6262 • FAX# (908) 753-5737 


