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eSpaso Field 
Services 

Certified Mail: #7002 0510 0000 0307 7411 

March 23, 2004 

Mr. William C. Olson 
New Mexico Oil Conservation Division 
1220 St. Francis Dr. 
Santa Fe, NM 87504 

RE: 2003 ANNUAL REPORT FOR THE JAQUEZ COM E #1 AND C #1 AND TiiETSAgJjJA^_ 

Dear Mr^Qlson; 

El Paso Field Services (EPFS) hereby submits the 2003 Annual Report for the Jaquez 
Com E #1 and C #1 located near Blanco, New Mexico and the San Juan River Plant 
located near Kirtland, New Mexico. The enclosed reports detail the remediation and 
sampling activities for the year 2003. 

If you have any questions concerning the enclosed reports, please call me at (505) 599-

Senior Environmental Scientist 

Enclosures: as stated 

xc: Mr. Denny Foust, NMOCD, Aztec - w / enclosures; Certified Mail # 7002 0510 0000 0307 7435 
Mr. John Jaquez, Landowner, Jaquez Report Only - w / enclosures; Certified Mail # 7002 0510 0000 0307 7428 

2124. 

Sincerely, 

Scott T. Pope P.G. 

El Paso Field Services 
614 Reilly Ave. Farmington, NM 87401 
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Certified Mail: #7001 1940 0002 1371 7690 

March 31, 2003 RECEIVED 
Mr. William C. Olson APR 0 2 2003 
New Mexico Oil Conservation Division cM\/iDnm,<n/w., „ 
n o n e , c • r» ENVIRONMENTALBUREAU 
1220 St. Francis Dr. OIL CONSERVATION DIVISION 
Santa Fe, NM 87504 

RE: 2002 ANNUAL REPORT FOR THE JAQUEZ COM E #1 AND C #1 AND THEiSf^JuAN 
'fRlVER'PLANT 

Dear Mr. Olson: 

El Paso Field Services (EPFS) hereby submits the 2002 Annual Report for the Jaquez 
Com E #1 and C #1 located near Blanco, New Mexico and the San Juan River Plant 
located near Kirtland, New Mexico. The enclosed reports detail the remediation and 
sampling activities for the year 2002. 

If you have any questions concerning the enclosed reports, please call me at (505) 599-

Scott T. Pope P.G. 
Senior Environmental Scientist 

Enclosures: as stated 

xc: Mr. Denny Foust, NMOCD, Aztec - w / enclosures; Certified Mail # 7001 1940 0002 1371 7683 
Mr. John Jaquez, Landowner, Jaquez Report Only - w / enclosures; Certified Mail # 7001 1940 0002 1371 7706 

2124. 

Sincerely, 

El Paso Field Services 

614 Reilly Farmington, New Mexico 87401 

i l 



NEW MftaCO ENERGY, MINIRALS and 
NATURAL RESOURCES DEPARTMENT 

BILL RICHARDSON Lori Wrotenbery 
Governor Director 

Joanna Prukop January 15, 2003 Oil Conservation Division 
Cabinet Secretary 

CERTIFIED MAIL 
RETURN RECEIPT NO. 7001-1940-0004-3929-7129 

Mr. Scott Pope 
El Paso Field Services 
614 Reilly Avenue 
Farmington, New Mexico 87401 

RE: CASE#GW039R 
GROUND WATER REMEDIATION AND MONITORING 
SAN JUAN RIVER PLANT 
KIRTLAND, NEW MEXICO 

Dear Mr. Pope: 

The New Mexico Oil Conservation Division (OCD) has reviewed El Paso Field Services' (EPFS) 
March 27,2001 correspondence titled "2001 ANNUAL REPORT FOR THE JAQUEZ COM E#l 
AND C#l AND THE SAN JUAN RIVER PLANT" and accompanying April 2002 "ANNUAL 
REPORT SAN JUAN RIVER PLANT SITE-WIDE SAMPLING AND HYDROCARBON 
REMEDIATION". These documents contain the results of EPFS's ground water remediation and 
monitoring at the San Juan River Plant in Kirtland, New Mexico. The documents also request a 
change in the sampling frequency of monitor well MW-5 from quarterly to annual sampling. 

The above-referenced request is approved. Please be advised that OCD approval does not relieve 
EPFS of responsibility i f the monitoring program fails to adequately monitor contamination related 
to EPFS's activities. In addition, OCD approval does not relieve EPFS of responsibility for 
compliance with any other federal, state or local laws and regulations. 

I f you have any questions, please call me at (505) 476-3491. 

William C. Olson 
Hydrologist 
Environmental Bureau 

cc: Denny Foust, OCD Aztec District Office 

Oil Conservation Division * 1220 South St. Francis Drive * Santa Fe, New Mexico 87505 
Phone: (505) 476-3440 * Fax (505) 476-3462 * http://www.emnrd.state.nm.us 



e l p a S O services 

Certified Mail: #7001 1940 0003 8582 

March 27, 2001 RECEIVED 
Mr. William C. Olson 
New Mexico Oil Conservation Division 

APR 0 1 2002 

1220 St. Francis Dr. 
Santa Fe, NM 87504 

ENVIRONMENTAL BUREAU 
OIL CONSERVATION DIVISION 

RE: 2001 ANNUAL REPORT FOR THE JAQUEZ C O M E #1 AND C #1 AND T H E SAN JUAN * 
DRIVER PLANT 

Dear Mr. Olson: 

El Paso Field Services (EPFS) hereby submits the 2001 Annual Report for the Jaquez 
Com E #1 and C #1 located near Blanco, New Mexico and the San Juan River Plant 
located near Kirtland, New Mexico. The enclosed reports detail the remediation and 
sampling activities for the year 2001. 

I f you have any questions concerning the enclosed reports, please call me at (505) 599-

Scott T. Pope P.G. 
Senior Environmental Scientist 

Enclosures: as stated 

xc: Mr. Denny Foust, NMOCD, Aztec - w / enclosures; Certified Mail # 7001 1940 0003 1553 8599 
Mr. John Jaquez, Landowner, Jaquez Report Only - w / enclosures; Certified Mail # 7001 1940 0003 1553 8575 

2124. 

Sincerely, 

El Paso Field Services 
614 Reilly Farmington, New Mexico 87401 



Olson, William 

Sent: 
To: 
Cc: 
Subject: 

From: Pope, Scott [Scott.Pope@EIPaso.com] 
Tuesday, November 27, 2001 9:02 AM 
'Bill Olson' 
'Lynn Benally'; 'Neil Wrubel'; Valda I.Terauds' 
Remediation at the San Juan River Plant 

B i l l , 

As we discussed i n our November 26, 2001, phone conversation, a f t e r several 
attempts t o i n s t a l l a sparge w e l l up gradient of MW-8 at the San Juan River 
Plant were unsuccessful due t o auger r e f u s a l , a sparge w e l l was e v e n t u a l l y 
i n s t a l l e d . The sparge w e l l could only be advanced t o a depth of 15 f e e t 
which was 6 f e e t above the t a r g e t depth of 21 f e e t . A f t e r attempting t o 
develop the w e l l by surging w i t h potable water, only .4 f e e t of water would 
accumulate i n the w e l l . A p r e l i m i n a r y sparge t e s t was conducted using a 
compressor while pressure and dissolved oxygen (DO) readings were observed 
i n MW-8. No changes were noted i n pressure or DO i n MW-8, i n d i c a t i n g no 
communication between the sparge w e l l and the monitoring w e l l . As discussed 
w i t h Valda Terauds of Montgomery Watson Harza, the most appropriate remedy 
f o r MW-8 at t h i s p o i n t would be the i n s t a l l a t i o n of an Oxygen Release 
Compound (ORC) sock. Based on our phone c a l l we understand t h i s remedy has 
been approved and the ORC sock w i l l be i n s t a l l e d . 

I n s t a l l a t i o n of the sparge w e l l up gradient of MW-9 was very d i f f i c u l t as 
w e l l and p r e l i m i n a r y t e s t s d i d i n d i c a t e communication i s oc c u r r i n g between 
the sparge and monitoring w e l l s . The sparge system at MW-9 w i l l be i n s t a l l e d 
and p i l o t t e s t e d as approved. A f i n a l r e p o r t w i l l be submitted f o l l o w i n g 
the conclusion of the 8 week sparge t e s t . The re p o r t w i l l d e t a i l the 
d r i l l i n g attempts, r e s u l t s from the p r e l i m i n a r y sparge t e s t s , i n s t a l l a t i o n 
of the sparge system and 8 week p i l o t t e s t . 

I f you have any a d d i t i o n a l questions or concerns please contact me at (505) 
599-2124 or Valda Terauds at (505) 878-1430. 

Sincerely, 

«... OLE_Ob j ...» 
Scott T. Pope P.G. 
Senior Environmental S c i e n t i s t 
Environmental Remediation Department 
(505) 599-2124 
(505) 599-2119 Fax 

**************************************************** 
This email and any f i l e s t r a n s m i t t e d w i t h i t from the ElPaso 
Corporation are c o n f i d e n t i a l and intended s o l e l y f o r the 
use of the i n d i v i d u a l or e n t i t y t o whom they are addressed. 
I f you have received t h i s email i n e r r o r please n o t i f y the 
sender. 
****************************************************************** 
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El Paso Corporation Uj:\;;uf;7M!!jN h-i 

614 Rielly Avenue 
i- • n r n « , Farmington, NM 87401 

SEP 2k PH«W#-2124 

Certified Mail # 7000 1670 0012 7260 9150 
September 19, 2001 
Mr. William C. Olson 
New Mexico Oil Conservation Division 
1220 St. Francis Dr. 
Santa Fe, NM 87504 

RE: Revised Work Plan for Groundwater Remediation for the San Juan River Plant 

Mr. Olson; 

El Paso Corporation (EPC), hereby submits the attached "Revised Work Plan for Groundwater 
Remediation for the San Juan River Plant (SJRP)", prepared by Montgomery Watson Harza. 
The initial work plan for the SJRP was submitted January 24, 2001 and approved June 4, 2001. 
After review of the initial plan and site visit, modifications to the initial work plan were 
discussed and the following changes were made to the initial work plan. 

1. Revise sparging pilot test to 8 weeks from 4 weeks identified in initial work plan. There 
is a better chance of seeing measurable results in a subsurface system that has to change 
from oxygen-poor to an oxygen-rich environment with the attendant changes in microbial 
populations. 

2. Revise groundwater sampling periods as follows: prior to installation, four weeks and at 
conclusion of 8 week sparge period. The sparge system will be shut down 48 hours prior 
to sample collection. 

3. The overall operating period will be changed from a twelve hour pulsing versus eight 
hour pulsing. This is better suited to distributing oxygen and will employ the use of a 
timer to eliminate visits by subcontractor. 

I f you have any comments or questions regarding the modifications to the original work plan 
please call me at (505) 599-2124 or Lynn H. Benally at (505) 599-2178. The project is estimated 
to begin on October 19, 2001. 

Sincerely, 

T —-
Scott T. Pope P.G. 
Senior Environmental Scientist 
Environmental Remediation Department 

Attachments: as stated 

xc: Denny Foust, NMOCD Aztec District, Certified Mail # 7000 1670 0012 7260 9143 



NEW IvfexiCO ENERGY, Mlf^ERALS and 
NATURAL RESOURCES DEPARTMENT 

GARY E. JOHNSON 
Governor 

Jennifer A. Salisbury 
Cabinet Secretary 

Lori Wrotenbery 
Director 

Oil Conservation Division 

June 4,2001 

CERTIFIED MAIL 
RETURN RECEIPT NO. 3771-7323 

Mr. Scott Pope 
El Paso Energy Corporation 
614 Reilly Avenue 
Farmington, New Mexico 87401 

RE: CASE # GW039R 
GROUND WATER MONITORING RESULTS AND REMEDIATION WORK PLAN 
SAN JUAN RIVER PLANT 
KIRTLAND, NEW MEXICO 

Dear Mr. Pope: 

The New Mexico Oil Conservation Division (OCD) has reviewed El Paso Energy Corporation's 
(EPEC) January 24, 2001 "WORK PLAN FOR GROUNDWATER REMEDIATION AND 2000 
GROUNDWATER SAMPLE RESULTS FOR THE SAN JUAN RIVER PLANT" and 
accompanying December 2000 "SAN JUAN RIVER PLANT, GROUNDWATER REMEDIATION 
WORK PLAN". These documents contain the results of EPEC's ground water monitoring and a 
proposed work plan for additional remediation of contaminated ground water at the San Juan River 
Plant in Kirtland, New Mexico. 

The above referenced work plan is approved with the following conditions: 

1. On an annual basis EPEC shall sample and analyze ground water from all existing site 
monitor wells for concentrations of benzene, toluene, ethylbenzene and xylene (BTEX), 
nitrates, total dissolved solids and New Mexico Water Quality Control Commission 
(WQCC) metals and cations and anions using EPA approved methods and quality 
assurance/quality control procedures. 

Note: This sampling was required in the OCD's October 13,1999 approval of EPEC's 
ground water remediation plan due to exceedances of WQCC standards in ground 
water at various points throughout the plant. 

Oil Conservation Division * 1220 South St. Francis Drive * Santa Fe, New Mexico 87505 
Phone: (505) 476-3440 * Fax (505) 476-3462 * http://www.emnrd.state.nm.us 



* 

2. EPEC shall submit the as built construction information on the air sparge system to the OCD 
in the subsequent annual report. 

4. EPEC shall notify the OCD at least 1 week in advance of all scheduled activities such 
that the OCD has the opportunity to witness the events and split samples. 

Please be advised that OCD approval does not relieve EPEC of liability if contamination exists 
which is beyond the scope of the work plan, or if the activities fail to adequately remediate and 
monitor contamination related to EPEC's activities. In addition, OCD approval does not relieve 
EPEC of responsibility for compliance with any other federal, state or local laws and regulations. 

If you have any questions, please call me at (505) 827-7154. 

3. All wastes generated shall be disposed of at an OCD approved facility. 

Sincerely, 

William C. Olson 
Hydrologist 
Environmental Bureau 

xc: Denny Foust, OCD Aztec District Office 



EL PASO 
ENERGY 

Certified Mail: # Z 213 707 479 
3 * 

Mr. William C. Olson 
New Mexico Oil Conservation Division 
2040 S. Pacheco 
Santa Fe, NM 87504 

January 24, 2001 

f ... JAN 29? .: j-J. 

RE: Work Plan for Groundwater Remediation and 2000 Groundwater Sample 
Results for the San Juan River Plant 

Dear Mr. Olson: 

El Paso Energy Corporation (EPEC) hereby submits the attached "Groundwater 
Remediation Work Plan" prepared by PSC and 2000 groundwater sample results for the 
San Juan River Plant near Kirtland, New Mexico. A Work Plan was approved on 
October 13, 1999 for the injection of an oxygen release compound to aid in the 
biodegradation of the BTEX compounds above New Mexico Water Quality Control 
Commission standards. After closer review of the proposed remediation method and 
associated costs, EPEC has concluded air sparging is a better option for roughly the 
same costs. In telephone conversations you have indicated you would be willing to 
review the Work Plan for the implementation of a sparge system for groundwater 
remediation in place of the approved oxygen release proposal at the site. 

In the interim period of reviewing remediation technologies, new project management 
and preparing the enclosed Work Plan, quarterly groundwater monitoring has continued 
at the site. Groundwater sample results for the year 2000 are presented in the attached 
Table 1. Original laboratory reports are also included as an attachment to this letter. 

Most of the parameters sampled for during the year 2000 were related to natural 
attenuation, with the exception of BTEX. Since we have a years worth of data showing 
which natural attenuation parameters we are deficient in at the site, EPEC requests that 
sampling be limited to BTEX only, until remediation activities indicate the need for 
additional tests. 

If you have any questions or require any additional information, please contact me at 
(505) 599-2124. 

Scott T. Pope P.G. 
Senior Environmental Scientist 

Enclosures: as stated 

xc: Mr. Denny Foust, NMOCD - Aztec - Certified Mail # Z 213 707 480 

El Paso Energy Corporation 614 Reilly Avenue Farmington, New Mexico 87401 Phone (505) 325-2841 Fax (505) 599-2119 
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STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 
OIL CONSERVATION DIVISION 

2040 S. PACHECO 
SANTA FE, NEW MEXICO 87505 

(505)827-7131 

October 13, 1999 

CERTIFIED MAIL 
RETURN RECEIPT NO. Z-274-520-716 

Mr. Bryan Gay 
El Paso Energy Corporation 
P.O. Box 2511 
Houston, Texas 77252-2511 

RE: GROUND WATER REMEDIATION WORK PLAN 
SAN JUAN RIVER PLANT 
KIRTLAND, NEW MEXICO 

Dear Mr. Gay: 

The New Mexico Oil Conservation Division (OCD) has reviewed El Paso Energy Corporation's 
(EPEC) August 31, 1999 "AMENDED SCOPE OF WORK ASSOCIATED WITH BTEX 
CONTAMINATION IN GROUND WATER, SAN JUAN RIVER PLANT, KIRTLAND, NEW 
MEXICO" and June 2, 1999 "PROPOSED SCOPE OF WORK ASSOCIATED WITH BTEX 
CONTAMINATION IN GROUND WATER, SAN JUAN RIVER PLANT, KIRTLAND, NEW 
MEXICO". These documents contain EPEC's proposed work plan for remediation and monitoring 
of contaminated ground water at the San Juan River Plant in Kirtland, New Mexico. 

The above referenced work plans are approved with the following conditions: 

1. On an annual basis EPEC shall sample and analyze ground water from all site monitor 
wells for concentrations of benzene, toluene, ethylbenzene and xylene (BTEX), nitrates, 
total dissolved solids and New Mexico Water Quality Control Commission (WQCC) 
metals and cations and anions using EPA approved methods and quality assurance/quality 
control procedures. 

2. EPEC shall submit an annual report on the results of the remediation and monitoring 
activities to the OCD by April 1 of each year. The report shall be submitted to the OCD 
Santa Fe Office with a copy provided to the OCD Aztec District Office and shall contain: 

a. A description of all remediation and monitoring activities conducted during the past 
calendar year. 



# 

b. A map for each sampling event; showing all former source areas, pit locations, 
excavated areas, monitor well locations, injection wells and the direction and 
magnitude of the hydraulic gradient. 

c. Isopleth maps of contaminants of concern for each sampling event. 

d. Summary tables of all water quality sampling results and copies of all recent 
laboratory analytical data sheets and associated quality assurance/quality control 
data. 

e. The disposition of all wastes generated. 

f. The composition of any material used for insitu bioremediation of contaminants. 

3. All wastes generated shall be disposed of at an OCD approved facility. 

4. EPEC shall notify the OCD at least 1 week in advance of all scheduled activities such 
that the OCD has the opportunity to witness the events and split samples. 

5. Ground water quality monitoring shall continue until sampling analyses show that the 
contaminants in ground water which are related to EPEC's activities are below WQCC 
standards for 8 consecutive quarters. ,< 

Please be advised that OCD approval does not relieve EPEC of liability if contamination exists 
which is beyond the scope of the work plan, or if the activities fail to adequately remediate and 
monitor contamination related to EPEC's activities. In addition, OCD approval does not relieve 
EPEC of responsibility for compliance with any other federal, state or local laws and regulations. 

If you have any questions, please call me at (505) 827-7154. 

William C. Olson 
Hydrologist 
Environmental Bureau 

xc: Denny Foust, OCD Aztec District Office 



LEP 101A 1/97 
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EL PASO 
ENERGY 

SEP am 

August 31, 1999 

Mr. Wayne Price 
Environmental Bureau 
New Mexico Oil Conservation Division 
2040 S. Pacheco St. 
Santa Fe, NM 87505 

Re: Amended Scope of Work Associated with BTEX Contamination in 
Groundwater. 
San Juan River Plant 
Kirtland, New Mexico 

Dear Mr. Price: 

In a previous letter dated June 2, 1999 El Paso Energy proposed to treat BTEX 
contaminated groundwater using ORC socks placed in impacted groundwater 
monitoring wells MW-8 and MW-9, located on the northern portion ofthe San Juan 
River Plant property. After reconciliation of alternative application processes of the 
ORC technology El Paso Energy would like to amend the original scope of work 
accordingly. 

As an alternative to placing ORC socks into the monitoring wells El Paso Energy 
would rather use a drill rig to install a total of 18 soil borings to an approximate 
depth of 21 feet below ground surface (bgs). Each set of soil borings will be placed 
around each ofthe impacted groundwater monitoring wells MW-8 and MW-9, 
approximately 10 feet apart in a column and row grid arrangement. An ORC slurry 
(magnesium peroxide and water) is proposed to be injected into each ofthe 
boreholes in order to come in contact with the shallow groundwater. Each ofthe 
boreholes will be completed from five feet bgs to the surface with a 
cement/bentonite slurry. 

We believe this is a more appropriate strategy than the formally proposed ORC 
sock installation. With this approach we will avoid disturbing the quality ofthe 
samples collected from the currently impacted monitoring wells. In addition, more 
of the impacted area will be exposed to the ORC, resulting in a greater decrease in 
the contaminant mass. Sampling of the wells will occur within 72 hours of injecting 
the ORC slurry and then again every quarter as previously proposed. 

El Paso Energy Corporation P.O. Box 2511 Houston, Texas 77252-2511 1001 Louisiana Street Houston, Texas 77002 
Phone (713) 757-2131 



As an added note this process has been previously approved by the New Mexico 
Oil Conservation Division for other sites in the area. According to our field services 
office located in Farmington, New Mexico these sites approved for ORC injection 
have been a success. 

If you have any questions or comments after reviewing this amendment to the 
original work plan dated June 2, 1999 please feel free to call me at (713) 420-5947. 
I have attached the original work plan for your reference. 

Sincerely, 

Bryan Gay, CAPM 
Project Environmental Scientist 
Environmental Remediation Department 

Attachments 



June 2, 1999 

Mr. William C. Olson 
Environmental Bureau 
New Mexico Oil Conservation Division 
2040 S. Pacheco St. 
Santa Fe, NM 87505 

Re: Proposed Scope of Work Associated with BTEX Contamination in 
Groundwater. 
San Juan River Plant 
Kirtland, New Mexico 

Dear Mr. Olson: 

As per your discussion with Bryan Gay on Thursday, May 26, 1999 I have enclosed 
this proposed scope of work associated with the benzene, toluene, ethylbenzene, 
and xylene (BTEX) contamination in groundwater surrounding monitoring wells 
MW-8 and MW-9 at the subject site. These wells have been impacted through a 
historical release at the site. BTEX concentrations above New Mexico Water 
Quality Control Commission (NMWQCC) standards have been observed in these 
wells since July 1995. However, BTEX has never been observed in monitoring well 
(MW-5) located down gradient near the property boundary, therefore; the plume 
mass appears to be isolated and stable. In addition, benzene concentrations 
appear to be decreasing through natural processes. A table summarizing 
groundwater analytical results for MW-5, MW-8, and MW-9 have been attached as 
Table 1. 

The forth-coming proposed activities include the evaluation of parameters 
associated with the natural attenuation of BTEX in groundwater, the addition of 
nutrients to impacted wells if necessary, the installation of magnesium peroxide 
socks to provide an increased source of oxygen to the impacted wells, and 
continued groundwater monitoring. 

El Paso Energy proposes that monitoring wells MW-5, MW-8, and MW-9 be 
sampled for the following natural attenuation parameters; dissolved oxygen (DO), 
oxygen reduction potential (ORP), pH, temperature, nitrates, sulfates, and ferrous 
iron (Fell). DO, ORP, temp, and pH will be measured in the field using New 
Mexico Oil Conservation Division (NMOCD) approved methods. Nitrates, sulfates, 



9 
and Fell will be analyzed in the laboratory. A comparison of results from impacted 
monitoring wells MW-8 and MW-9 and historically documented non-detect 
monitoring well MW-5 will be used to determine if present conditions are suitable 
for natural attenuation. If results indicate any nutrient deficiencies, nutrients will be 
added to wells MW-8 and MW-9 in order to support natural attenuation processes. 
The addition of nutrients would include the mixing of urea nitrate with potable water 
at a 1:5 ratio. Hydrogen peroxide should also be added in order to bring the 
dissolved oxygen concentration of the water to 20 mg/l. The nutrient mixture will be 
added to the monitoring wells as a supplement to existing nutrients. Prior to the 
addition of any nutrients (if necessary), monitoring wells MW-5, MW-8, and MW-9 
will be sampled and analyzed for BTEX using EPA method 8020. This initial 
sampling will be used to establish a baseline of BTEX concentrations prior to any 
assisted natural attenuation. Monitoring well MW-5 will be sampled due to its down 
gradient location and its history of non-detectable concentrations of BTEX. Hence, 
monitoring well MW-5 will be sampled to determine if plume migration is occurring. 

After the appropriate nutrients have been added to monitoring wells MW-8 and 
MW-9 (if necessary), each well will be fitted with a magnesium peroxide sock in 
order to provide a continued source of oxygen to the groundwater. The addition of 
oxygen to groundwater should increase the rate of aerobic degradation of BTEX 
constituents in the vicinity of monitoring wells MW-8 and MW-9. Following a 
minimum of three months (I quarter) the magnesium peroxide socks will be 
removed from each well. After the well has stabilized for two weeks groundwater 
samples will be collected from MW-5, MW-8 and MW-9 and analyzed for BTEX 
using EPA method 8020 and the fore-mentioned natural attenuation parameters. 
Based on the results ofthe groundwater monitoring event, additional nutrients and 
the magnesium socks may be placed into the well for an additional quarter. This 
process will be continued on a quarterly basis until BTEX concentrations in 
groundwater are below NMWQCC standards. El Paso Energy proposes to 
continue groundwater monitoring activities for monitoring wells MW-5, MW-8, and 
MW-9 for two additional quarters in order to document plume stability and insure 
BTEX concentrations have been reduced to levels below NMWQCC standards. 

Please contact me at (713) 420-3306 with any questions or comments. 

Sincerely, 

Nancy K Prince, CGWP 
Principal Environmental Scientist 
Environmental Remediation Department 

Attachments 



LEP 101A 1/97 

EL PASO 
ENERGY 

June 2, 1998 

RECEIVED 
Mr. William C. Olson 
Environmental Bureau JUN 0 3 1999 
New Mexico Oil Conservation Division 
2040 S. Pacheco St. 
Santa Fe, NM 87505 

ENVIRONMENTAL BUREAU 
OIL CONSERVATION DIVISION 

Re: Proposed Scope of Work Associated with BTEX Contamination in 
Groundwater. 
San Juan River Plant 
Kirtland, New Mexico 

Dear Mr. Olson: 

As per your discussion with Bryan Gay on Thursday, May 26, 1999 I have enclosed 
this proposed scope of work associated with the benzene, toluene, ethylbenzene, 
and xylene (BTEX) contamination in groundwater surrounding monitoring wells 
MW-8 and MW-9 at the subject site. These wells have been impacted through a 
historical release at the site. BTEX concentrations above New Mexico Water 
Quality Control Commission (NMWQCC) standards have been observed in these 
wells since July 1995. However, BTEX has never been observed in monitoring well 
(MW-5) located down gradient near the property boundary, therefore; the plume 
mass appears to be isolated and stable. In addition, benzene concentrations 
appear to be decreasing through natural processes. A table summarizing 
groundwater analytical results for MW-5, MW-8, and MW-9 have been attached as 
Table 1. 

The forth-coming proposed activities include the evaluation of parameters 
associated with the natural attenuation of BTEX in groundwater, the addition of 
nutrients to impacted wells if necessary, the installation of magnesium peroxide 
socks to provide an increased source of oxygen to the impacted wells, and 
continued groundwater monitoring. 

El Paso Energy proposes that monitoring wells MW-5, MW-8, and MW-9 be 
sampled for the following natural attenuation parameters; dissolved oxygen (DO), 
oxygen reduction potential (ORP), pH, temperature, nitrates, sulfates, and ferrous 
iron (Fell). DO, ORP, temp, and pH will be measured in the field using New 
Mexico Oil Conservation Division (NMOCD) approved methods. Nitrates, sulfates, 

El Paso Energy Corporation P.O. Box 2511 Houston, Texas 77252-2511 1001 Louisiana Street Houston, Texas 77002 
Phone (713) 757-2131 



and Fell will be analyzed in the laboratory. A comparison of results from impacted 
monitoring wells MW-8 and MW-9 and historically documented non-detect 
monitoring well MW-5 will be used to determine if present conditions are suitable 
for natural attenuation. If results indicate any nutrient deficiencies, nutrients will be 
added to wells MW-8 and MW-9 in order to support natural attenuation processes. 
The addition of nutrients would include the mixing of urea nitrate with potable water 
at a 1:5 ratio. Hydrogen peroxide should also be added in order to bring the 
dissolved oxygen concentration of the water to 20 mg/l. The nutrient mixture will be 
added to the monitoring wells as a supplement to existing nutrients. Prior to the 
addition of any nutrients (if necessary), monitoring wells MW-5, MW-8, and MW-9 
will be sampled and analyzed for BTEX using EPA method 8020. This initial 
sampling will be used to establish a baseline of BTEX concentrations prior to any 
assisted natural attenuation. Monitoring well MW-5 will be sampled due to its down 
gradient location and its history of non-detectable concentrations of BTEX. Hence, 
monitoring well MW-5 will be sampled to determine if plume migration is occurring. 

After the appropriate nutrients have been added to monitoring wells MW-8 and 
MW-9 (if necessary), each well will be fitted with a magnesium peroxide sock in 
order to provide a continued source of oxygen to the groundwater. The addition of 
oxygen to groundwater should increase the rate of aerobic degradation of BTEX 
constituents in the vicinity of monitoring wells MW-8 and MW-9. Following a 
minimum of three months (I quarter) the magnesium peroxide socks will be 
removed from each well. After the well has stabilized for two weeks groundwater 
samples will be collected from MW-5, MW-8 and MW-9 and analyzed for BTEX 
using EPA method 8020 and the fore-mentioned natural attenuation parameters. 
Based on the results of the groundwater monitoring event, additional nutrients and 
the magnesium socks may be placed into the well for an additional quarter. This 
process will be continued on a quarterly basis until BTEX concentrations in 
groundwater are below NMWQCC standards. El Paso Energy proposes to 
continue groundwater monitoring activities for monitoring wells MW-5, MW-8, and 
MW-9 for two additional quarters in order to document plume stability and insure 
BTEX concentrations have been reduced to levels below NMWQCC standards. 

Please contact me at (713) 420-3306 with any questions or comments. 

Sincerely, 

/ 

Nancy K Prince, CGWP 
Principal Environmental Scientist 
Environmental Remediation Department 

Attachments 



Table 1 
San Juan River Plant 

Summary of VOC Groundwater Analytical Results for MW-5, MW-8, and MW-9 
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Date Sample ID ug/l ug/l ug/l ug/l ug/l 
Jul-95 MW-5 ND(0.1) ND(0.5) ND(0.5) ND(0.5) ND(1.6) 

MW-8 510 0.8 46 130 686.8 
MW-9 140 0.6 25 84 249.6 

Oct-95 MW-5 ND(0.1) ND(1.0) ND(0.5) ND(0.5) ND(1.6) 
MW-8 488 3.3 33.7 95.8 620.8 
MW-9 124 ND(2.5) 26 128 278 

May-96 MW-5 ND(1.0) ND(1.0) ND(1.0) ND(3.0) ND(6.0) 
MW-8 79.1 ND(5.0) ND(5.0) 35.4 114.5 
MW-9 103 ND(1.0) 16.7 31.9 151.6 

Aug-96 MW-5 ND(1.0) ND(1.0) ND(1.0) ND(3.0) ND(6.0) 
MW-8 427 1.03 17.3 71.3 516.63 
MW-9 75.2 ND(1.0) 26.8 132 234 

May-97 MW-5 ND(1.0) ND(1.0) ND(1.0) ND(3.0) ND(6.0) 
MW-8 141 ND(1.0) 3.78 35.1 38.88 
MW-9 84.9 1.03 8.2 7.95 102.08 

Aug-97 MW-5 ND(1.0) ND(1.0) ND(1.0) ND(3.0) ND(6.0) 
MW-8 307 2.92 6.93 20.7 337.55 
MW-9 106 ND(1.0) 12 21.8 139.8 

May-98 MW-5 ND(1.0) ND(1.0) ND(1.0) NA ND(3.0) 
MW-8 449 ND(1.0) 13.9 62.9 525.8 
MW-9 89.5 ND(1.0) 8.51 5.61 103.62 

08/07/98 MW-5 ND(1.0) ND(1.0) ND(1.0) ND(3.0) ND(6.0) 
MW-8 509 ND(1.0) 7.05 42.9 558.95 
MW-8 DUP 520 ND(1.0) 7.27 44.4 572 
MW-9 77 ND(1.0) 7.08 5 89 

11/04/98 MW-5 ND(1.0) ND(1.0) ND(1.0) ND(3.0) ND(6.0) 
MW-8 408 ND(1.0) ND(1.0) 14.5 429 
MW-9 89.8 ND(1.0) 9.42 10.9 110 
MW-9 DUP 94.3 ND(1.0) 9.89 11.3 116 

02/10/99 MW-5 ND(1.0) ND(1.0) ND(1.0) ND(3.0) ND(6.0) 
MW-8 261 ND(1.0) ND(1.0) 6.1 267 
MW-9 77 ND(1.0) 8.1 6 92 
MW-9 DUP 76.8 ND(1.0) 8 5.7 91 

5/17/99 MW-5 ND(1.0) ND(1.0) ND(1.0) ND(3.0) ND(6.0) 
MW-8 205 1.02 ND(1.0) 7.25 213 
MW-9 78.3 ND(1.0) 7.54 3.63 89 
MW-9 DUP 75.5 ND(1.0) 7.21 3.46 86 

NMWQCC Standards 10 75 75 62 

NMWQCC = New Mexico Water Quality Control Commission 
ug/l = micrograms per liter 



STATE QF NEW MEXICO 

ENERGY, MINERALS AND.NATURAL RESOURCES DEPARTMENT 
OIL CONSERVATION DIVISION 

2040 S. PACHECO 
SANTA FE, NEW MEXICO 87505 j 

(505)827-7131 | 

June 17, 1997 

CERTIFIED MAIL 
RETURN RECEIPT NO. P-410-431-182 

Mr. David Bays 
El Paso Field Services Company 
P.O. Box 4990 
Farmington, New Mexico 87499 

RE: SOIL LANDFARM CLOSURE 
SAN JUAN RIVER PLANT 

Dear Mr. Bays: 
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US Postal Service 

Receipt for Certified Mail 
No Insurance Coverage Provided. 
Do not use for International Mail (See reverse) 
Sent to 

Street & Number 

Post Office, State, & ZIP Code 

Postage 

Certified Fee 

Special Delivery Fee 

Restricted Delivery Fee 

Return Receipt Showing to 
Whom & Date Delivered 
Return Receipt Showing to Whom, 
Date, & Addressee's Address 

TOTAL Postage & Fees 

Postmark or Date 

The New Mexico O i l Conservation Division (OCI7/~"fIas completed~ a~~review--
of El Paso Field Services (EPFS) A p r i l 4, 1997 "SAN JUAN RIVER PLANT 
LANDFARM" and November 13, 1996 "SAN JUAN RIVER PLANT LANDFARM" These 
documents contain the re s u l t s of EPFS's sampling of the s o i l s landfarm 
at the San Juan River Gas Plant and requests closure of the landfarm 
based upon the a n a l y t i c a l r e s u l t s t o date. 

The above referenced closure request i s approved. 

Please be advised th a t OCD approval does not r e l i e v e EPFS of l i a b i l i t y 
i f remaining contaminants are found t o pose a future threat t o surface 
water, ground water, human health or the environment. I n addition, OCD 
approval does not r e l i e v e EPFS of r e s p o n s i b i l i t y f o r compliance with 
any other federal, state or lo c a l laws and/or regulations. 

If-you have any questions, please c a l l me at (505) 827-7154. 

Sincerely, 

William C. Olson 
Hydrogeologist 
Environmental Bureau fi

xe. Denny Foust, "OCD Aztec D i s t r i c t Office 



STATE OF NEW MEXICO 

ENERGY, MINERALS ANO NATURAL RESOURCES DEPARTMENT 
OILCONSERVATION DIVISION 

2040 S. PACHECO 
SANTA FE, NEW MEXICO 87505 

1505) 827-7131 

February 20, 1997 

Mr. Davis Bays 
El Paso Fi e l d Services Company 
P.O. Box 4990 
Farmington, New Mexico 87499 

RE: SOIL LANDFARM 
SAN JUAN RIVER PLANT 

Dear Mr. Bays: 

The New Mexico O i l Conservation Division (OCD) has reviewed El Paso 
Field Services (EPFS) November 13, 1996 "SAN JUAN RIVER PLANT LANDFARM" 
This document contains the re s u l t s of EPFS's sampling of the s o i l s 
landfarm at the San Juan River Gas Plant and requests closure of the 
landfarm based upon the a n a l y t i c a l r e s u l t s t o date. 

The s o i l a n a l y t i c a l r e s u l t s show tha t the t o t a l petroleum hydrocarbon 
(TPH) concentrations i n the s o i l s are less than the OCD's recommended 
remediation le v e l s . However, the document does not contain either the 
benzene, toluene, ethylbenzene and xylene (BTEX) or v o l a t i l e headspace 
measurements f o r the s o i l s from each c e l l . I n order f o r the OCD t o 
complete a review of EPFS's closure request, please provide the OCD 
with t h i s information. 

I f you have any questions, please c a l l me at (505) 827-7154. 

Sincerely, 

William C. Olson 
Hydrogeologist 
Environmental Bureau 

xc: Denny Foust, OCD Aztec D i s t r i c t Office 



El Paso 
Natural Eras Company P.O. Box 1492 

El Paso, TX 79978 
Phone: 915-541-2600 

January 10, 1997 

Mr. William C. Olson 
Environmental Bureau 
New Mexico Oil Conservation Division 
2040 S. Pacheco St. 
Santa Fe, New Mexico 87505 

Subject: Pond Closures 

When the four ponds at San Juan River Plant were closed, the entire disturbed area was re-seeded 
with a BLM approved native grass mix. As we discussed on the telephone yesterday, January 9, 
1997, because 1996 was a relatively dry year, the seed has not yet sprouted. EPNG proposes to 
wait one more growing season before additional seed is applied. The area will be checked 
periodically to make sure that present erosion control measures continue to be effective. 

We are also completing a report to be sumitted soon summarizing the activities taken to investigate 
the groundwater over the past 10 years at the plant. This report will include the results of the 
investigations and recommendations for further action. 

Please call me at 915-496-2839 if you have any questions. (Note that the downtown El Paso prefix 
has changed from 541 to 496.) 

EPNG San Juan River Plant 

Dear Bill, 

Sincerely, 

Nancy K. Prince, CGWP 
Principal Environmental Scientist 
Environmental Affairs Department 

cc: D. Foutz 
WesGas Processors 

R. A. Sumner 
S. Miller 

J. McNeely 
M. Heimer 



^NEW MEXICO E N E R C ^ M N E R A L S AND NATURAfPTE5OURCES DEPARTMENT, 

OIL CONSERVATION DIVISION 
2040 S. Pacheco 

Santa Fe, New Mexico 87505 

November 1, 1995 

CERTIFIED MAIL 
RETURN RECEIPT NO. Z-765-962-502 

Ms. Nancy K. Prince 
Environmental A f f a i r s Department 
El Paso N a t u r a l Gas Company 
P.O. Box 1492 
El Paso, Texas 79978 

RE: POND CLOSURE PLAN 
SAN JUAN RIVER PLANT 

Dear Ms. Prince: 

The New Mexico O i l Conservation D i v i s i o n (OCD) has completed a review 
of E l Paso Natural Gas Company's (EPNG) October 10, 1995 11 POND 
CLOSURES, EPNG SAN JUAN RIVER PLANT" and October 30, 1995 "POND 
CLOSURES EPNG SAN JUAN RIVER PLANT". These documents c o n t a i n EPNG's 
work p l a n f o r closure of the t h r e e former non-contact waste water ponds 
and t h e former raw water pond located a t the San Juan River Plant. 

The above referenced c l o s u r e plan i s approved w i t h the f o l l o w i n g 
c o n d i t i o n s : 

1. EPNG w i l l submit a f i n a l r e p o r t t o the OCD upon completion of 
clo s u r e a c t i v i t i e s . The r e p o r t w i l l be submitted t o the OCD Santa 
Fe O f f i c e w i t h a copy provided t o the OCD Aztec O f f i c e . 

2. EPNG w i l l n o t i f y the OCD a t l e a s t one (1) week p r i o r t o a l l 
scheduled a c t i v i t i e s such t h a t the OCD has the o p p o r t u n i t y t o 
witness the events. 

3. EPNG w i l l supply copies of the above referenced closure plans t o 
the OCD Aztec O f f i c e . 

OFFICE OFTHE SECRETARY - P. O. BOX 6429 • SANTA f t , N M 87505-6429 - (505) 827-5950 
ADMINISTRATIVE SERVICES PlVISION - P. O. BOX 6429 - SANTA f t . NM 87505-6429 - <505) 827-5925 

ENERCY CONSERVATION AND MAN AC EMENT DIVISION - P. O. BOX 6429 - SANTA Ft. NM 87505-6429 - (505) 827-5900 
FORESTRY AND RESOURCES CONSERVATION DIVISION - P, O. BOX 1948 - SANTA Ft, NM 87504-1948 - (505) 827-5830 

MIN INC AND MINERALS DIVISION - P. O. BOX 6429 - SANTA Ft, NM 87505-6429 - (505) 827-5970 
OILCONSERVATION DIVISION - P. O. BOX 6429 - SANTA Ft, NM 87505-6429 - (505) 827-7131 

PARK AND RECREATION DIVISION - P. O. BOX 1147 - SANTA Ft, NM 87504-1147 - (505) 827-7465 



Ms. Nancy K. Prince 
November 1, 1995 
Page 2 

Please be advised that OCD approval does not r e l i e v e EPNG of l i a b i l i t y 
should contamination e x i s t which i s outside the scope of work plan, or 
i f the proposed closure plan f a i l s to the adequately contain 
contamination at the s i t e . I n addition, OCD approval does not re l i e v e 
EPNG of r e s p o n s i b i l i t y f o r compliance with any other federal, state or 
lo c a l laws and/or regulations. 

I f you have any questions, please c a l l me at (505) 827-7154. 

Sincerely, 

William C. Olson 
Hydrogeologist 
Environmental Bureau 

xc: Denny Foust, OCD Aztec D i s t r i c t Office 
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El Paso 
Natural Bas Companu, P.O. Box 1492 

El Paso, TX 79978 
Phone: 915-541-2600 

Mr. William C. Olson 
Environmental Bureau 
New Mexico Oil Conservation Division 
2040 S. Pacheco St. 
Santa Fe, New Mexico 87505 

October 30, 1995 
n 

Subject: Pond Closures EPNG San Juan River Plant 

Dear Bill, 

This letter is in response to your request of October 23, 1995 for more information on the proposed 
closure of the former evaporation ponds at San Juan River Plant as described in my October 10, 

Three of the ponds were used for evaporating non-contact waste water at the plant. One pond was 
raw water storage for the plant. Previous soil and water samples indicated that the only 
consitutents of concern associated with these ponds were elevated chloride concentrations in the 
near surface soils. No petroleum hydrocarbons have been detected in soils within the ponds. This 
was confirmed by soil samples collected on June 26, 1995 (see attached table). 

The proposed closure consists of grading the three waste water ponds to a single drainage in the 
approximate location of pit 3 and capping the area with six inches of locally available, low 
permeability clay soil. The cap will be mounded, machine compacted and re-seeded with native 
vegetation. 

This cap should prevent infiltration of surface water and subsequent migration of salts in the 
groundwater. Monitoring wells installed at the downgradient edge of the facility boundary will be 
sampled annually to verify that no migration has occurred. 

A report is being prepared which summarizes monitoring wells installation and sampling activities 
in June and July 1995. A copy will be forwarded to you as soon as it is available. Please call me 
at 915-541-2839 if you have any further questions. 

1995 letter. 

Sincerely, 

Nancy K. Prince, CGWP 
Principal Environmental Scientist 
Environmental Affairs Department 
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El Paso 
P.O. Box 1492 
El Paso, TX 79978 
Phone: 915-541-2600 

Natural Bas Company 

October 10, 1995 

Mr. William C. Olson 
Environmental Bureau 
New Mexico Oil Conservation Division 
2040 S. Pacheco St. 
Santa Fe, New Mexico 87505 

Subject: Pond Closures 

As we discussed on October 4, 1995, attached is a copy of the project description for closing four 
ponds at San Juan River Plant. This is a preliminary description written to be included in a bid 
package. The drawing referenced in the document has not been completed yet, but will be 
submitted under separate cover as soon as possible. 

A location drawing has been enclosed to help you evaluate the plan for closing the ponds. The 
highest area of the site is to the east, and lowest to the west. The plan for closing the three former 
wastewater ponds calls for moving dirt from the dikes into the low areas, grading everything to a 
single drainage in the approximate location of pit 3. The entire site will be capped with locally 
available low permeability clay soil, and machine compacted. 

The fourth pond was used only for raw water storage, and will be closed by simply breaching the 
dike to allow for drainage. Any additional material from grading ponds 1-3 will be placed into 
the lowest portion of the raw water pond. 

Please call me at 915-541-2839 if you have any questions or need further information to evaluate 
our proposal. In order to expedite the completion of this project this fall we will present this bid 
package to our contractors as soon as it is ready. The contractor will be informed of any changes 
that you suggest prior to initiation of the construction. 

EPNG San Juan River Plant 

Dear Bill, 

Sincerely, 

Nancy K. Prince, CGWP 
Principal Environmental Scientist 
Environmental Affairs Department 

cc: T. D. Hutchins J. McNeely 



PROJECT DESCRIPTION 
CLOSE FOUR PITS AT SAN JUAN RIVER PLANT 

Pits 1,2 and 3 are contiguous and will be closed as one project. The contractor will grade 
these three pits to conform to the cross sections shown on the drawings in the bid 
package. The contractor will compact the sub grade to 90 percent of the maximum 
density obtained in the modified proctor test for the soil in the pits. The contractor will 
place a one foot thick cap of soil as designated by the engineer. The cap for pits 1, 2 and 3 
will require approximately 90,000 cubic yards and will be provided by the contractor on a 
per cubic yard basis. The cap will be compacted to 95 percent of the maximum density 
obtained in the modified proctor test for the soil in the cap. The compaction tests for the 
sub soil and the cap will be taken at the discretion of the project engineer or the project 
inspector. All soils test required will be the responsibility of El Paso Natural Gas. If there 
is any excess sub soil material from pits 1, 2 and 3 it will be disposed of in pit 4. The 
modified proctor test procedure is specified in ASTM D1557. The inplace compaction 
tests will conform to ASTM D1556, D2167 or D2922 

The dike on the north side of pit 4 will be cut as shown on drawing 5202.1-30 in the bid 
package. The cut will be 100 feet at the bottom and the side slopes will be graded to 1 1/2 
to 1. Any excess material from pits 1, 2 and 3 placed in pit 4 will be spread evenly over 
the bottom of the pit. 
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El Paso 
Natural Gas Company [J».«>. Box 1492 

^fefraso, TX 79978 
Phone: 915-541-2600 

June 20, 1995 

Mr. William C. Olson 
Hydrogeologist, Environmental Bureau 
Energy, Mineral and Natural Resources Department 
New Mexico Oil Conservation Division 
P.O. Box 2088 
Sante Fe, New Mexico 87504 

RE: San Juan River Plant Groundwater and Soil Gas Study. 

Dear Mr. Olson: 

As we discussed last week, El Paso Natural Gas plans to begin the Groundwater and Soil Gas 
Survey at San Juan River Plant on Monday, June 26, 1995. It is anticipated that the soil gas 
survey will take three days, and the monitoring well project will take three weeks. 

Two scope of work documents are enclosed: one for the monitoring well work and the other 
for the soil gas project. Also enclosed is a map depicting the monitoring wells which will be 
abandoned, replaced and/or upgraded and a typical monitoring well construction diagram. 

If you have any questions or comments please feel free to call me at (915) 541-2839. 

Sincerely, 

Nancy K. Prince, CGWP 
Principal Environmental Scientist 
Environmental Affairs Department 

cc: J. Lambdin (w/o attach) T. D. Hutchins (w/o attach) K. Sedlak L.A. Allen 
Shauna Doven (WesGas) Kent McEvers (WesGas) J. B. Ward (w/o attach) 
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SCOPE OF WORK 

MONITORING WELL/PIEZOMETER 
ABANDONMENT AND REPLACEMENT 

SAN JUAN RIVER PLANT 
FARMINGTON, NEW MEXICO 

E L PASO NATURAL GAS COMPANY 

1.0 BACKGROUND 
The San Juan River Plant previously owned by El Paso Natural Gas is located in Section 1, T-29-N, R-15-W, 
San Juan County, New Mexico. Nineteen monitoring wells/piezometers (wells) were installed from 1985 
through 1987. These were installed to aid in characterization of potential contamination migration and to 
support installation of a landfarm. 

2.0 INTRODUCTION 

El Paso Natural Gas Company (EPNG) wishes to abandon selected wells which are no longer required or are 
unusable. Three wells will be replaced with new wells will be installed at selected locations. Remaining wells 
will be upgraded with protective surface casings and concrete pads. 

3.0 ENVIRONMENTAL REGULATIONS/GUIDELINES 

The drilling contractor shall be licensed to work in New Mexico. All personnel working on-site shall have 40 
hour OSHA 1910.120 training and submit certification to EPNG with the bid proposal. The contractor must 
meet all of the general conditions specified on the back of the EPNG company contract form. 

The contractor shall familiarize himself with any such specifications, drawings, and permits as furnished by 
EPNG and shall comply with all requirements and stipulations with that respect. The contractor shall receive 
written approval from EPNG before using subcontractors for any portion of the work. 

The contractor shall adhere to the New Mexico Environment Department (NMED) Groundwater Section, 
Monitoring Well Construction and Abandonment Guidelines. 

4.0 SCOPE OF WORK 

Fifteen wells will be abandoned, three ofthe wells will be replaced. The following wells will be abandoned; 
E1B, El A, E2B, E3, E9, E l l , MW-1, MW-2, MW-3, P-2, P-9, P-5, P-7, P-10, and P-l 1. Wells P-7, P-10, and 
P-l 1 will be replaced with four-inch PVC monitoring wells. The remaining four wells, P-8, W-2, E10 and MW-
4, will be upgraded with steel protective casings and concrete pads. Monitoring well E-10 will also be upgraded 
and utilized as a background well. Two additional four-inch monitoring wells will be installed at selected 
locations (See Map). Changes to this scope of work may be proposed based on the outcome ofthe soil gas survey 
being conducted under a separate contract amendment. At the close of this phase of the project it is anticipated 
that 8 wells will be active at the site. 

4.1 Monitoring Well Installation 

Monitoring wells will be constructed of 4-inch flush threaded schedule 40 PVC. The screen will 
consist of 0.010-inch factory slotted PVC. The screen length will be 15 feet. A fifteen foot screen will 
be placed 10 feet below the water table with five feet of screen above the water table. All wells will be 
completed with a steel protective brightly painted surface riser, a two by two foot square four-inch thick 
concrete pad, and a locking cap on the inner casing. The maximum depth anticipated for the 
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monitoring wells is approximately 65 feet in depth. All monitoring wells will have a permanent I.D. 
marker such as a brass survey plate placed into the cement. 

4.2 Soil Sampling 

During the installation of six monitoring wells, soil samples will be collected at five foot intervals. Soil 
samples will be screened for volatile organics with a PID or equivalent instrument. One sample per 
boring displaying a large salt content will be analyzed for saline parameters. If any of the samples 
collected from a well indicates >50 ppm VOCs, the sample with the highest reading will be collected 
for BTEX analysis. Lithologic descriptions of the soil samples shall be logged at the time of drilling. 

Soil cuttings and/or water generated during the project will be containerized in appropriate 55-gallon 
DOT approved new drums. The decontamination water will be taken to the EPNG Kutz separator for 
disposal. 

4.3 Monitoring Well Development 

The new monitoring wells will be developed by pumping a minimum of three well volumes or until 
conductivity, pH, turbidity and temperature have stabilized within 5% for three consecutive readings, 
on field calibrated equipment. Monitoring wells will not be developed sooner than 24 hours after 
installation and no later than one week after installation. All parameters and volumes of water 
produced during development will be documented. All development waters will be transported to the 
EPNG Kutz separator. 

4.4 Upgrading of Existing Wells 

The three wells which will not be abandoned will have concrete pads and protective risers installed. 
These pads and risers will be similar to the pads and risers for the new monitoring wells. 

4.5 Well Abandonment 

Wells will be abandoned per the New Mexico Environment Department (NMED) Groundwater 
Section, Monitoring Well Construction and Abandonment Guidelines. These guidelines state 
that "monitoring wells no longer in use shall be plugged in such a manner as to preclude 
migration of the surface runoff or groundwater along the length of the well. Where possible, this 
shall be accomplished by removing the well casing and pumping expanding cement from the 
bottom to the top of the well using a tremie pipe. If the casing can not be removed, the casing 
shall be ripped or perforated along it's entire length if possible, and grouted. Filling with 
bentonite pellets from the bottom to the top is an acceptable alternative to pressure grouting" 
(NMED1992). 

4.6 Reports 

The contractor will submit weekly project status reports to the project engineer every Thursday. The 
weekly progress status report will include but not be limited to a) status, b) schedule, c) budget status, d) 
problems encountered. 

A report summarizing field activities including QA/QC and problems encountered shall be prepared. 
Include all lithologic logs, completion diagrams, and abandonment records. 

5.0 RESPONSIBILITIES OF THE CONTRACTOR 
5.1 The contractor will be responsible for providing any required protection and security or all materials 

and equipment at the job site. Note: EPNG will assume no liability for losses of materials and 
equipment, furnished by the contractor, after delivery to the job site. 
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5.2 The contractor shall provide a field geologist/engineer superintendent, supervisor or foreman whom 
shall supervise the work through to completion. The contractor shall provide necessary sanitation 
facilities for their employees. 

5.3 The contractor shall provide a written work schedule showing the starting date, progress, completion 
dates, and an applicable NMED guidelines for the project, prior to the start of work. 

6.0 RESPONSIBILITY OF EPNG 

6.1 EPNG will designate access and egress locations for the contractor's trucks and equipment. EPNG will 
determine those water supply locations for supplying the steam cleaner. EPNG will flag or otherwise 
mark underground utilities in the areas targeted for exploration. EPNG will provide an on-site 
inspector. EPNG will also sample the monitoring wells and survey the well locations and altitude. No 
other materials, equipment, or services for this work will be provided. 

7.0 RELATIONSHIP BETWEEN EPNG AND THE CONTRACTOR 

EPNG will have personnel familiar with the site and location of the existing wells. EPNG and the Contractor 
will agree on all well locations. Any modifications to this scope of work proposed by EPNG or the Contractor 
that will effect the project cost, will be approved in writing by both parties prior to performing the additional 
work. All drawings, records, and reports generated by the contractor for this project will be the property of 
EPNG. 

8.0 SITE INSPECTIONS 

8.1 A final inspection shall be made by a representative of EPNG and a representative of the contractor. If 
the inspection indicates that work has been completed according to the specifications and work 
descriptions, the contract will be accepted. 

8.2 Those items or conditions which are not approved will be corrected at the contractors expense. 

9.0 CONTRACTING ISSUES 

The Contractor shall follow all specifications set out in the current contract. The Contractor shall respond to this 
SOW with an estimate of time and material costs required to complete the tasks outlined in Section 4.0. Any 
proposed changes in the SOW should be forwarded with the cost estimate. 

10.0 SCHEDULE 

Work will be initiated as soon as possible after approval by EPNG. Contractor shall supply EPNG with a work 
and completion schedule prior to beginning work. 

11.0 SAFETY AND HEALTH 

11.1 Any contractor's employee not complying with EPNG's safety requirements shall be removed from the 
job site. 

11.2 The contractor is responsible for supplying a health and safety plan. The contractor will provide 
personnel with adequate safety equipment to include but not limited by hard-hat, safety shoes, eye 
protection, ignition proof outerwear, and other items the contractor deems appropriate to insure safe 
working conditions. The contractor will also be obligated to supply gloves to prevent cross-
contamination during well installation. 

11.3 A safety meeting will be held prior to the start of the project work, and a tailgate safety meeting 
will be held prior to the start of each days activities. 

12.0 CONTACTS 
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EPNG contacts for this project are: Ms. Nancy Prince Project Hydrogeologist (915) 541-2839 and Mr. John 
Lambdin will be the project Quality Assurance/Quality Control Manager. 

13.0 INVOICING 

The contractor will provide EPNG with invoices for this project, at intervals not to exceed 30 days. All invoices 
must include backup documentation for all listed costs. This should include, but not be limited to the following: 

• all labor/hour reports 
• computer work station reports 
• travel: airline tickets, rental car, and lodging 
• overnight mail 
• equipment (e.g., coolers, buckets) and misc. supplies 
• rental equipment 
• BEI equipment and supplies report 
• film developing and video tapes 
• copies of all subcontractor invoices 
• parking 
• long distance telephone calls 
• general office overhead costs 

14.0 SITE LOCATION 

The site is located approximately 10 miles from Farmington, New Mexico on Route 64. (attached map) 

15.0 ATTACHMENTS 

Piezometer and well boring logs, cross-sections and well location maps will be provided under a separate cover, 

cc: 

VIA E-Mail 
T.D. Hutchins 
N.K. Prince 
G. Garibay 
J. Lambdin 
R.E. Molder 
Hard Copy 
File 5202 Groundwater 
Chron 
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VERTICAL AND HORIZONTAL ASSESSMENT 
OF SOIL VAPOR CONTAMINATION 

AT THREE LOCATIONS 
AT THE 

SAN JUAN RIVER PLANT 

1.0 BACKGROUND 

The San Juan River Plant previously owned by El Paso Natural Gas is located in Section 1, T-
29-N, R-15-W, San Juan County, New Mexico. During the course of monitoring well 
sampling three wells consistently contained elevated levels of BTEX. EPNG would like to 
investigate these locations further to determine the source of these hydrocarbons. 

2.0 INTRODUCTION 

EPNG would like to conduct a preliminary investigation to determine the horizontal extent 
of the hydrocarbon contamination in the soil at the above referenced locations. Additional 
groundwater investigations may be conducted during the monitoring well abandonments 
and replacement projects. 

3.0 ENVIRONMENTAL REGULATIONS AND GUIDELINES 

The contractor and all subcontractors shall have proper license to work in New Mexico. 
All boring abandonments shall meet the requirements of the State of New Mexico and 
EPNG policy. All personnel working on the site shall have 40 hour 29CFR 1910.120 
training and submit certification to EPNG with the bid proposal. The contractor must meet 
all of the general conditions specified on the back of the EPNG company contract form. 

The contractor shall familiarize himself with any such specifications, drawings, and permits as 
furnished by EPNG and shall comply with all requirements and stipulations with that respect. 
The contractor shall receive written approval from EPNG before using subcontractors for any 
portion of the work. 

4.0 SCOPE OF WORK 

The specifications of each task to be conducted under this scope of work are defined in 
Section 4.1 through 4.5. 

4.1 The RECONR van will be utilized for horizontal determination of soil vapor 
contamination at the site. Although, the exact number of sample locations will be 
based on field conditions i.e. underground utilities, buildings and accessibility, 
EPNG estimates that at a minimum four sample locations will be required for each 
well location. This exact number will be determined in the field depending on site 
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conditions and analytical results as determined by consensus of EPNG and the 
contractor. 

These locations will be placed on all four sides of existing monitoring wells P-7, P-
10 and P-l 1. The locations will be placed on 25 foot centers. If the horizontal 
contamination is not determined from these sample locations it will be necessary to 
conduct additional sampling locations. Based upon the depth to groundwater 
approximately three soil gas depths will be collected per location. These depths 
are 3 feet below ground surface (bgs), 6 feet bgs, and 9 feet bgs. The maximum 
depth is anticipated to be 9 feet bgs, at P-7 and P-10 but deeper borings may be 
required especially at P-l 1. One water sample will be collected and analyzed per 
sampling location, if groundwater is encountered. 

4.2 The soil gas and water samples will be analyzed for benzene, toluene, 
ethylbenzene, and xylenes (BTEX) per USEPA Method 8020 and USEPA Method 
3810. Groundwater samples collected will be analyzed for BTEX per USEPA 
Method 6220. In addition, all analytical work should be performed in accordance 
with SW 846 criteria. All soil gas locations will be placed on a sketch map for 
each site. The results of the soil gas and groundwater analyses will be used to 
determine future activities. All soil gas borings will be filled with granulated 
bentonite and hydrated immediately after removal of the probe. 

4.3 The contractor will also collect QA samples these samples will include an 
equipment blank, a system blank and a duplicate sample. The equipment blank will 
be collected prior to each days sampling activities. The system blank will be 
collected at the beginning of each survey day and every ten samples, or at least 
once daily. Duplicate samples will be collected and analyzed every ten samples, or 
at least once a day. 

4.4 Provide EPNG with a brief summary report detailing field procedures and QA/QC. 
Include all boring logs, sketch maps of soil gas and water sampling locations and 
summary analytical data, and tables with soil gas and water analytical data. 

4.5 The contractor shall furnish to EPNG a report summarizing the activities 
conducted under this scope of work.. 

5.0 RESPONSIBILITY OF THE CONTRACTOR 

5.1 The contractor will be responsible for providing any required protection and security of 
all materials and equipment at the job site. Note; EPNG will assume no liability for 
losses of materials and equipment, furnished by the contractor, after delivery to the job 
site. 
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5.2 The contractor shall provide a geologist/engineer to supervise the work through to 
completion. EPNG expects the contractor to provide technical expertise/advice with 
regard to sampling points and site evaluations. The contractor shall provide necessary 
sanitation facilities for their employees that they deem necessary. 

5.3 The contractor shall provide a written work schedule showing the starting date, 
progress, completion dates, prior to the start of work. 

5.4 The contractor will notify the appropriate underground utility protection service 
with the proper information and with a minimum of 48 hour advance notice. 

5.5 Decontamination water can be stored on-site for 48 hours from completion of the 
project. The decontamination water will then be transported to EPNG's Kutz 
separator for disposal. The contractor shall supply all necessary equipment and 
manpower to move and empty the drums of decontamination water. The disposal 
of personnel protection equipment will be the contractors responsibility. 

6.0 RESPONSIBILITY OF EPNG 

EPNG will provide an on-site inspector. EPNG will survey the soil gas and well locations and 
altitude. No other materials, equipment, or services for this work will be provided. 

7.0 RELATIONSHIP BETWEEN EPNG AND THE CONTRACTOR 

EPNG will have personnel familiar with the site and location of the existing wells. EPNG and 
the contractor will agree on all soil gas locations. Any modifications to this scope of work 
proposed by EPNG or the Contractor that will effect the project cost, will be approved in 
writing by both parties prior to performing the additional work. All drawings, records, and 
reports generated by the contractor for this project will be the property of EPNG 

8.0 SITE INSPECTIONS 

8.1 A final inspection shall be made by a representative of EPNG and a representative of 
the contractor. If the inspection indicates that work has been completed according to 
the specifications and work descriptions, the contract will be accepted. 

8.2 Those items or conditions which are not approved will be corrected at the contractors 
expense. 

9.0 CONTRACTING ISSUES 

The contractor shall follow all specifications set out in the current contract. The 
contractor shall respond to this SOW with an estimate of the time and material costs 
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required to complete the tasks outlined in Section 4. EPNG would like the contractor to 
base their pricing on a 12 hour day and provide a daily cost and estimated number of days 
to accomplish the tasks. Any proposed changes in the SOW should be forwarded with the 
cost estimate. 

10.0 SCHEDULE 

Work shall be initiated as soon as possible after approval by EPNG. Philip shall supply 
EPNG with a work and completion schedule prior to beginning work. 

11.0 HEALTH AND SAFETY 

The contractor will provide personnel with adequate safety equipment to include hard-hat, 
safety shoes, safety eyewear, ignition-proof outerwear, and other items the contractor 
deems appropriate to insure safe working conditions. The contractor will also be 
obligated to provide gloves to prevent cross-contamination during sampling. 

12.0 CONTACTS 

EPNG contacts for this project are: Ms. Nancy Prince, Project Hydrogeologist, Mr. John 
Lambdin will be the Project Quality Assurance/Quality Control Manager 

13.0 INVOICING 

The contractor will provide EPNG with invoices for this project, at intervals not to exceed 
30 days. All invoices must include backup documentation for all listed costs. This should 
include, but not be limited to the following: 

• all labor/hour reports 
• computer work station reports 
• travel: airline tickets, rental car, lodging 
• overnight mail 
• equipment (e.g., ice checks, buckets) and misc. supplies 
• rental equipment 
• Philip equipment and supplies report 
• film developing, video tapes 
• copies of all subcontractor invoices 
• parking 
• long distance telephone calls 
• general office overhead costs 

14.0 SITE LOCATION 

See attached map. Logs for existing wells and analytical data will be provided under 
separate cover. 
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STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 
OIL CONSERVATION DIVISION llll 

BRUCE KING POST OFFICE BOX 20B8 
STATE LAND OFFICE BUILDING 

SANTA FE. NEW MEXICO B7504 
(505) 827-5800 

GOVERNOR June 29, 1993 
ANITA LOCKWOOD 
CABINET SECRETARY 

CERTIFIED MAIL 
RETURN RECEIPT NO. P-667-242-349 

Ms. Sandra D. M i l l e r 
Sr. Environmental S c i e n t i s t 
El Paso Natural Gas Company 
P.O. Box 4990 
Farmington, New Mexico 87499 

RE: FLARE PIT CLOSURE REPORT 
EPNG SAN JUAN RIVER PLANT 
SAN JUAN COUNTY, NEW MEXICO 

Dear Ms. M i l l e r : 

The New Mexico O i l Conservation D i v i s i o n (OCD) has completed a 
review of the El Paso Natural Gas Company (EPNG) February 8, 1993 
"EL PASO NATURAL GAS CO. SAN JUAN RIVER PLANT FLARE PIT CLOSURE 
REPORT" and A p r i l 6, 199 3 "FLARE PIT CLOSURE REPORT - INQUIRY, SAN 
JUAN RIVER PLANT". These documents describe the recent n o r t h f l a r e 
p i t and south f l a r e p i t remediation a c t i v i t i e s a t the San Juan 
River Plant. 

The closures of the f l a r e p i t s referenced i n the above r e p o r t s have 
been completed t o the standards i n e f f e c t a t the time of closure 
and are hereby approved w i t h the f o l l o w i n g c o n d i t i o n s : 

1. Ground water from monitor w e l l MW-4 located downgradient of 
the south f l a r e p i t and monitor w e l l P-8 downgradient of the 
no r t h f l a r e p i t w i l l be sampled on an annual basis f o r 
benzene, toluene, ethylbenzene, xylene and p o l y c y c l i c aromatic 
hydrocarbons (PAH) using appropriate EPA l a b o r a t o r y methods. 

2. A r e p o r t c o n t a i n i n g the r e s u l t s of the annual sampling w i l l be 
submitted t o OCD by December 31 of each year. 

3. OCD w i l l be n o t i f i e d a t l e a s t two weeks i n advance of sampling 
a c t i v i t i e s such t h a t OCD may have the op p o r t u n i t y t o witness 
the sampling and/or s p l i t samples. 



Ms. Sandra D. M i l l e r 
June 29, 1993 
Page 2 

Please be advised that OCD approval does not relieve EPNG of 
l i a b i l i t y should remaining contaminants be found to be migrating 
from the closed f l a r e p i t units. In addition, OCD approval does 
not relieve EPNG of re s p o n s i b i l i t y for compliance with any other 
state, federal or local laws and/or regulations. 

I f you have any questions please contact me at (505) 827-5885. 

William C. Olson 
Hydrogeologist 
Environmental Bureau 

xc OCD Aztec D i s t r i c t Office 
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El Paso 
Natural Gas Companu, DO Hi .< nn 8 Li8 

P. O. BOX 4990 
FARMINGTON, NEW MEXICO 87499 

April 6, 1993 

Mr. William C. Olson 
New Mexico Oil Conservation Division 
P.O. Box 2088 
State Land Office Building 
Santa Fe, NM 87504 

Re: Flare Pit Closure Report - Inquiry 
San Juan River Plant 

Dear Mr. Olson: 

This letter is in response to your inquiry dated March 17, 1993 regarding the EPNG San Juan 
River Plant Flare Pit Closure Report. The following information is provided for your 
information: 

1. Section le - Exploratory Trenching - The samples taken from the exploratory trenches 
were taken from the layer of soil that had the most discoloration. The sample depths for 
trenches 2-7 are as follows: 

2. We have been unable to determine a logical explanation for the high levels of TPH found 
in sample number N22562. The sample was secured in an area south east of the south 
flare pit, near a well traveled dirt road. Another background sample was taken the same 
day as noted in section lf. This sample (#N22536), showed no measurable TPH 
concentrations. 

3. It appears in the diagram in Section l f that a factor "x" is being subtracted out of results 
for the east and south walls. The "x" does not represent a factor. The "x" represents 
"xylene" concentrations that were measured in those two samples. There were no other 
measurable BTEX concentrations detected in any of the other samples indicated in the 
diagram. This is also shown in the verification summary also located in Section lf. 

4. Sample number N22486 represents a background soil sample taken from the middle of 
the landfarm area, prior to spreading of soil, and approximately 2' below the surface. 

Trench 2-21 ' 
Trench 3-21 ' 
Trench 4 - 14' 

Trench 5-13' 
Trench 6 - 14' 
Trench 7-21 ' 



The results as noted in Section 3b indicate a total chromium content of 29.6 mg/kg and 
a total lead content of 7 mg/kg. EPNG is interested in knowing the criteria that 
NMOCD has used to determine that these levels are "elevated". EPNG's in-house 
hydrogeologist has provided references from published data which indicate that these 
concentrations are within normal ranges for background levels. These references are as 
follows: 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

Source: Linsay, W.L., 1979. Chemical Equilibria in Soils, John Wiley and Sons. From 
Table 6.46 in EPA 1983, Hazardous Waste Land Treatment, SW-874 (28a). 

Source: Shacklette, H.T., and Boeragen, J.G.; Element Concentrations in Soils and 
Other Surficial Materials of the Coterminous United States. U.S. Geol. Surv. 
Professional Paper 1270. 105pp 

"Normal Ranges of Elemental Concentrations in Soils of the Western United States" 

Means and Standard Deviations are geometric to account for log-normal distributions. 

If you have any questions or comments regarding the above information, please feel free to 
contact me at 599-2141. 

Chromium 
Lead 

Common Range 
1-1,000 mg/kg 

2-200 mg/kg 

Average 
100 mg/kg 

10 mg/kg 

Chromium 
Lead 

Mean 
41 mg/kg 
17 mg/kg 

Normal Range 
Mean +/- 1 s.d. 

19-90 mg/kg 
9-31 mg/kg 

Sincerely, 
El Paso Natural Gas Co. 

Sandra D. Miller 
Sr. Environmental Scientist 

cc: Denny Foust, NMOCD 
W.D. Hall, EPNG 



STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION *~M~~llll 

If 

BRUCE KING POST OFFICE BOX aOBS 
STATE LANO OFFICE BUILDING 

SANTA FE, NEW MEXICO 87504 
(5051827-5BOO 

GOVERNOR March 17, 1993 
ANITA LOCKWOOD 
CABINET SECRETARY 

CERTIFIED MAIL 
RETURN RECEIPT NO. P-667-242-328 

Ms. Sandra D. M i l l e r 
Sr. Environmental S c i e n t i s t 
El Paso Natural Gas Company 
P.O. Box 4990 
Farmington, New Mexico 87499 

RE: FLARE PIT CLOSURE REPORT 
EPNG SAN JUAN RIVER PLANT 
SAN JUAN COUNTY, NEW MEXICO 

Dear Ms. M i l l e r : 

The New Mexico O i l Conservation D i v i s i o n (OCD) i s i n the process of 
reviewing the El Paso Natural Gas Company (EPNG) February 8, 1993 
"EL PASO NATURAL GAS CO. SAN JUAN RIVER PLANT FLARE PIT CLOSURE 
REPORT". The r e p o r t documents the recent north f l a r e p i t and south 
f l a r e p i t remediation a c t i v i t i e s a t the San Juan River Plant. 

The OCD has the f o l l o w i n g questions regarding the above referenced 
r e p o r t : 

1. Section l e r e f e r s t o sample r e s u l t s f o r e x p l o r a t o r y t r e n c h i n g 
at the south f l a r e p i t t o determine the extent of 
contamination outside the excavated area. I t i s not clear 
what s o i l sample i n t e r v a l s are represented f o r trenches 2-7. 
Please c l a r i f y what s o i l i n t e r v a l these samples represent. 

2. The sample r e s u l t s t a b l e i n Section I f shows background sample 
N22562 co n t a i n i n g high l e v e l s of TPH. Where were the 
background samples taken and why are the TPH l e v e l s so high? 

3. The diagram i n Section l f showing the l o c a t i o n of the 
v e r i f i c a t i o n samples and t h e i r corresponding TPH a n a l y t i c a l 
r e s u l t has a f a c t o r "x" being subtracted from the TPH r e s u l t s 
of the east w a l l and south w a l l r e s u l t s . What does f a c t o r "x" 
represent? 
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4. The background s o i l sample results for the landfarm i n Section 
3b show the native s o i l s containing elevated levels of 
chromium and lead. What i s the source of these metals? 

The OCD looks forward to your response. I f you have any questions 
please contact me at (505) 827-5885. 

Sincerely, ̂  /") 

William C. Olson 
Hydrogeologist 
Environmental Bureau 

xc Denny Foust, OCD Aztec D i s t r i c t Office 

* 
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El Paso '93 FE41 i RH 9 02 
P. 0. BOX 4990 
FARMINGTON, NEW MEXICO 87499 

Natural Gas Companu, 

February 8, 1993 

Mr. W i l l i a m Olson 
New Mexico O i l Conservation D i v i s i o n 
P.O. Box 2088 
Santa Fe, NM 87504 

Dear Mr. Olson; 

D u r i n g t h e l a s t q u a r t e r o f 1992, E l Paso N a t u r a l Gas Co. 
performed t h e r e m e d i a t i o n and c l o s u r e of t h e n o r t h and south 
f l a r e p i t s located a t San Juan River Plant i n K i r t l a n d , NM. The 
o n s i t e work a c t i v i t i e s were completed i n l a t e November. 

Enclosed f o r your review i s the f i n a l closure r e p o r t f o r the work 
done on these two f l a r e p i t s . As a paper saving measure, a l l 
a n a l y t i c a l i n f o r m a t i o n i s p r o v i d e d i n t h e form o f t a b u l a t e d 
summaries. The a c t u a l l a b o r a t o r y r e p o r t s are a v a i l a b l e upon 
request. 

I f you have questions or comments regarding t h i s p r o j e c t , you may 
reach me a (505)599-2141. 

Yours T r u l y , 

El Paso Natural Gas Co. 

Sandra D. M i l l e r 
Sr. Environmental S c i e n t i s t 

cc: Mr. Denny Foust, NMOCD, Aztec 
Mr. W.D. H a l l , El Paso Natural Gas Co. 
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BRUCE KING POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

SANTA FE. NEW MEXICO 87504 
(505) B27-5800 

GOVERNOR October 19, 1992 
ANITA LOCKWOOD 
CABINET SECRETARY 

CERTIFIED MAIL 
RETURN RECEIPT NO. P-667-242-303 

Ms. Sandra D. M i l l e r 
Sr. Environmental Scientist 
El Paso Natural Gas Company 
P.O. Box 4990 
Farmington, New Mexico 87499 

RE: FLARE PIT CLOSURE PLAN MODIFICATION 
EPNG SAN JUAN RIVER PLANT 
SAN JUAN COUNTY, NEW MEXICO 

Dear Ms. M i l l e r : 

The New Mexico O i l Conservation Division (OCD) has completed a 
review of the El Paso Natural Gas Company (EPNG) October 12, 1992 
correspondence requesting permission to modify EPNG's September 16, 
1992 "FLARE PIT CLOSURES AT SAN JUAN RIVER PLANT" which was 
approved by OCD on September 28, 1992. The modification seeks to 
remediate petroleum contaminated s o i l s onsite using landfarming 
techniques instead of removing the s o i l s for o f f s i t e disposal. 

The above referenced request to modify the previously approved 
f l a r e p i t closure plan i s hereby approved with the following 
conditions: 

1. Only contaminated s o i l s generated during the closure of the 
San Juan River Plant f l a r e p i t s w i l l be landfarmed onsite. 

2. The location of the landfarm, i d e n t i f i e d by you i n our October 
16, 1992 conversation, w i l l be the 15 acre area west and south 
of the south f l a r e p i t . 

3. The landfarm w i l l be operated according to the attached 
operating conditions. 



Ms. Sandra D. M i l l e r 
October 19, 1992 
Page 2 

Please be advised that OCD approval does not relieve EPNG of 
l i a b i l i t y should the landfarm operation r e s u l t i n actual p o l l u t i o n 
of surface waters or the environment actionable under other laws 
and/or regulations. In addition, OCD approval does not relieve you 
of l i a b i l i t y f o r compliance with any other laws and/or regulations. 

I f you have any questions please contact me at (505) 827-5885. 

Sincerely, 

William C. Olson 
Hydrogeologist 
Environmental Bureau 

Attachment 

xc : Denny Foust, OCD Aztec D i s t r i c t Office 
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ATTACHMENT TO OCD PERMIT APPROVAL 
EL PASO NATURAL GAS COMPANY 

SOILS LANDFARM 
SAN JUAN RIVER GAS PROCESSING PLANT 

(October 19, 1992) 

LANDFARM OPERATION 

1. The landfarm area w i l l be bermed to prevent runon or runoff to 
or from the landfarm area. 

2. A l l contaminated s o i l s w i l l be spread and disked w i t h i n 72 
hours of receipt. 

3. Soils w i l l be spread on the surface i n six inch l i f t s or less. 

4. Soils w i l l be disked a minimum of one time every two weeks 
(biweekly) to enhance biodegradation of contaminants. 

5. Successive l i f t s of contaminated s o i l s w i l l not be spread 
u n t i l a laboratory measurement of Total Petroleum Hydrocarbons 
(TPH) i n the previous l i f t i s less than 100 parts per m i l l i o n 
(ppm) , and the sum of a l l aromatic hydrocarbons (BTEX) i s less 
than 50 ppm, and the benzene i s less than 10 ppm. 
Comprehensive records of the laboratory analyses and the 
sampling locations w i l l be maintained by EPNG. Authorization 
from the OCD w i l l be obtained p r i o r to application of 
successive l i f t s . 

6. Moisture w i l i be added as necessary to control blowing dust 
and to enhance bioremediation. There w i l l be no ponding, 
pooling or run-off of water allowed. Any ponding of 
pr e c i p i t a t i o n w i l l be removed within seventy-two (72) hours of 
discovery. 

7. Enhanced bio-remediation through the application of microbes 
(bugs) w i l l only be permitted af t e r p r i o r approval from the 
OCD. Request for application of microbes must include the 
location of the area designated for the bio-remediation 
program, composition of additives, and the method, amount and 
frequency of application. 

8. No free l i q u i d s or s o i l s with free l i q u i d s w i l l be accepted at 
the s i t e . 

9. Comprehensive records of a l l material disposed of at the 
f a c i l i t y w i l l be maintained by EPNG. The records f o r each 
load w i l l include: 1) the o r i g i n ; 2) analysis f o r hazardous 
constituents, i f required; 3) transporter; and 4) exact c e l l 
location. 



TREATMENT ZONE MONITORING 

1. One (1) background s o i l sample w i l l be taken from the center 
portion of the landfarm two (2) feet below the native ground 
surface. The sample w i l l be analyzed for t o t a l petroleum 
hydrocarbons (TPH), general chemistry, and heavy metals using 
approved EPA methods. 

2. A treatment zone not to exceed two (2) feet beneath the land 
farm w i l l be monitored. A minimum of one random s o i l sample 
w i l l be taken from each individual c e l l , with no c e l l being 
larger than f i v e (5) acres, six (6) months a f t e r the f i r s t 
contaminated s o i l s are received i n the c e l l and then quarterly 
thereafter. The sample w i l l be taken at two to three (2-3) 
feet below the native ground surface. 

3. The s o i l samples w i l l be analyzed f o r TPH, v o l a t i l e aromatic 
organics (BTEX) quarterly and general chemistry and heavy 
metals annually using approved EPA methods. 

4. After obtaining the s o i l samples the boreholes w i l l be f i l l e d 
with an impermeable material such as bentonite cement. 

REPORTING 

1. Analytical results from the treatment zone monitoring w i l l be 
submitted to the OCD Santa Fe Office w i t h i n t h i r t y (30) days 
of receipt from the laboratory. 

2. The OCD w i l l be n o t i f i e d of any leak, break, s p i l l , blow out, 
or f i r e or any other circumstance that could constitute a 
hazard or contamination i n accordance with OCD Rule 116. 

CLOSURE 

When the f a c i l i t y i s to be closed no new material w i l l be 
accepted. Existing s o i l s w i l l be remediated u n t i l they meet 
the OCD standards i n e f f e c t at the time of closure. The area 
w i l l then be reseeded with natural grasses and allowed to 
return to i t s natural state. Closure w i l l be pursuant to a l l 
OCD requirements i n e f f e c t at the time of closure. 



El Paso OCT 13 1992 P. 0. BOX 4990 
FARMINGTON, NEW MEXICO 87499 

Natural Gas Company, 
OIL CONSERVATION DIV 

SANTA FE October 12, 1992 

Mr. W i l l i a m Olson 
New Mexico O i l Conservation D i v i s i o n 
P.O. Box 2088 
Santa Fe, NM 87504 

Dear Mr. Olson; 

El Paso N a t u r a l Gas Co. i s c u r r e n t l y remediating and c l o s i n g the 
two f l a r e p i t s l o c a t e d a t our former San Juan R i v e r P l a n t i n 
K i r t l a n d , NM. Our a c t i v i t i e s t o date have been l i m i t e d t o the 
south f l a r e p i t . We have excavated approximately 10,000 cubic 
yards of s o i l since we s t a r t e d the p r o j e c t . We a n t i c i p a t e t h a t 
the f i n a l amount from the south f l a r e p i t w i l l be g r e a t e r than 
12,000 cubic yards. 

We have i d e n t i f i e d a d i s t i n c t c l a y l a y e r a t a depth of a p p r o x i 
mately 12-15 f e e t below the o r i g i n a l p i t bottom. We have al s o 
performed some e x p l o r a t o r y t r e n c h i n g around the perimeter of the 
p i t . I t appears t h a t t he contamination a t t h e p i t berm i s ap
p r o x i m a t e l y 15 f e e t t h i c k . As you f o l l o w t h e t r e n c h o u t , t h e 
thickness of the contaminated l a y e r drops d r a s t i c a l l y and quick
l y . EPNG proposes t o remove the contaminated plume t o the p o i n t 
where the r a t i o of overburden vs. contaminated l a y e r i s approxi
mately 5:1. 

We have performed p r e l i m i n a r y sampling and analyses a t v a r i o u s 
phases of the p r o j e c t . A summary of the a n a l y t i c a l r e s u l t s along 
w i t h d e s c r i p t i o n s o f t h e sample l o c a t i o n s i s e n c l o s e d . The 
r e s u l t s have i n d i c a t e d the f o l l o w i n g : 

1. The TPH r e s u l t s i n the clay l a y e r are w e l l below 100 ppm. 

2. The s o i l t h a t i s being excavated from t h e p i t i s showing 
l e v e l s of approximately 7000ppm TPH. 

3. The excavated s o i l i s very black i n c o l o r . The blackness i s 
due t o the presence of i r o n s u l f i d e . 

4. There i s l i t t l e or no BTEX l e v e l s i n the excavated s o i l s . 

5. The TPH readings i n d i c a t e hydrocarbons i n the range of C10-
C3 6. 
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Mr. W i l l i a m Olson 
10/12/92 
Page 2 

Denny Foust of NMOCD's Aztec o f f i c e has inspected the remediation 
operations on two d i f f e r e n t occasions. He has commented t h a t the 
contaminated s o i l i s not as r i c h as he a n t i c i p a t e d . He a l s o 
s t a t e d t h a t pending your review, t h e o p t i o n of landfarming t h e 
s o i l on s i t e may be f e a s i b l e . As a r e s u l t of the conversations 
t h a t I have had w i t h Mr. Foust, I am s u b m i t t i n g a proposal t h a t 
EPNG landfarm the s o i l on s i t e . I f e e l t h a t the f o l l o w i n g items 
are i n support of my request. 

1. The TPH l e v e l s i n t h e c l a y l a y e r are w e l l below lOOppm. 
This i n d i c a t e s t h a t the c l a y i s a c t i n g as a b a r r i e r t o any 
mi g r a t i o n . (The cl a y l a y e r i s also evident i n the trenches 
t h a t we excavated.) 

2. The mo n i t o r w e l l l o c a t e d 100 f e e t downgradient o f t h e p i t 
has t e s t e d negative f o r BTEX. This supports item #1 above. 

3. The contaminated s o i l has l i t t l e or no BTEX con t e n t . (Well 
below NMOCD g u i d e l i n e l i m i t s . ) 

4. The TPH l e v e l s of the contaminated s o i l are r e l a t i v e l y low. 

5. As r e l a t e d t o i t e m #2 above, t h e groundwater has n o t been 
impacted by the s o i l when i t was i n the p i t . Placing i t on 
the surface would be less of a r i s k . 

| 
6. The TPH analyses show hydrocarbons i n the range of C10-C3 6. 

These are heavy ends and are less l i k e l y t o migrate. 

7. EPNG has adequate p r o p e r t y i n t h e immediate v i c i n i t y t o 
accommodate a landfarming operation. 

As w i t h s i m i l a r landfarming a p p l i c a t i o n s t h a t you have approved 
f o r EPNG, the San Juan River s i t e would be operated according t o 
NMOCD g u i d e l i n e s . T h i s would i n c l u d e berming, d i s k i n g , and 
p e r i o d i c sampling. EPNG would also be w i l l i n g t o explore the use 
of a d d i t i v e s t o speed up t h e d e g r a d a t i o n o f t h e s o i l . EPNG 
acknowledges t h a t t h i s would apply t o the f l a r e p i t p r o j e c t only. 
Contaminated s o i l s from l o c a t i o n s outside of San Juan River Plant 
would not be brought i n . 



Mr. W i l l i a m Olson 
10/12/92 
Page 3 

Landfarming on s i t e would r e s u l t i n s i g n i f i c a n t cost savings t o 
EPNG. I f you have any questions or comments, you can reach me a t 
505/599-2141. I loo k f o r w a r d t o your response r e g a r d i n g t h i s 
matter. 

Sincerely, 

El Paso Na t u r a l Gas 

Sandra D. M i l l e r 
Sr. Env. S c i e n t i s t 

cc: Mr. Denny Foust, NMOCD, Aztec O f f i c e 
Mr. W.D. H a l l , EPNG 



SAN JUAN RIVER PLANT 1 

SOUTH FLARE PIT CLOSURE 
SAMPLE DESCRIPTIONS 

Sample Number N22296 - Th i s s o i l sample was ta k e n on t h e west 
side of the p i t i n the area j u s t below the contaminated l a y e r . 

Sample Number N22297 - Th i s s o i l sample was taken on t h e west 
si d e o f t h e p i t i n t h e b l a c k s o i l l a y e r , j u s t above t h e c l a y 
l a y e r . 

Sample Number N22298 - Th i s s o i l sample was taken on t h e east 
side of the p i t i n the black s o i l l a y e r . The cl a y l a y e r on east 
side of the p i t was deeper than on the west side. 

Sample Numbers N22299 t o N22301 - These samples were taken from a 
t r e n c h t h a t was dug p e r p e n d i c u l a r t o the west si d e of t h e p i t , 
extending outside the p i t perimeter. 

Sample Numbers N22306 t o N22308 - These samples were composited 
from the excavated s o i l s t o c k p i l e . 

Sample Numbers N22310 t o N22315 - These samples were composited 
from the excavated s o i l stock p i l e . 

Sample Number N22316 - This sample was ta k e n a t t h e p o i n t a t 
which the cl a y l a y e r began i n the p i t bottom. 
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STATE OF NEW MEXICO • 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

BRUCE KING POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

SANTA FE, NEW MEXICO 87504 
(505) 827-5800 

GOVERNOR 

September 28, 1992 

CERTIFIED MAIL 
RETURN RECEIPT NO. P-667-242-299 

Ms. Sandra D. M i l l e r 
Sr. Environmental Scientist 
El Paso Natural Gas Company 
P.O. Box 4990 
Farmington, New Mexico 87499 

RE: FLARE PIT CLOSURE 
EPNG SAN JUAN RIVER PLANT 
SAN JUAN COUNTY, NEW MEXICO 

Dear Ms. M i l l e r : 

The New Mexico O i l Conservation Division (OCD) has completed a 
review of the El Paso Natural Gas Company (EPNG) September 16, 1992 
"FLARE PIT CLOSURES AT SAN JUAN RIVER PLANT". This plan proposes 
a method fo r closure of the north and south f l a r e p i t s at the San 
Juan River Plant. 

The OCD approves of the above referenced closure plan with the 
following conditions: 

1. The assessment t o determine the l a t e r a l and v e r t i c a l extent of 
contamination related to the f l a r e p i t s w i l l be performed 
pursuant to the enclosed OCD "GUIDELINES FOR SURFACE 
IMPOUNDMENT CLOSURE". 

2. The excavations w i l l be inspected by OCD p r i o r to b a c k f i l l i n g . 

3. A report containing the results of the closure w i l l be 
submitted to OCD within 60 days of completion of the closure 
a c t i v i t i e s . 

The OCD understands that closure work at the s i t e w i l l begin on 
September 28, 1992. Please contact Denny Foust at the OCD Aztec 
Office p r i o r to commencement of work so that the OCD may have the 
opportunity to have a representative present. 



Ms. Sandra D. M i l l e r 
September 28, 1992 
Page 2 

Please be advised that OCD approval does not l i m i t you to the work 
proposed should the closure a c t i v i t i e s f a i l to remediate petroleum 
contaminated s o i l s with contaminant levels i n excess of OCD 
actionable levels or i f ground water should be impacted by 
contaminants migrating from the f l a r e p i t s . In addition, OCD 
approval does not relieve you of l i a b i l i t y under any other laws 
and/or regulations. I f you have any questions please contact me at 
(505) 827-5885. 

William C. Olson 
Hydrogeologist 
Environmental Bureau 

Enclosure 

xc : Denny Foust, OCD Aztec D i s t r i c t Office 



RECEIVED 

El Paso 
Natural Gas Company 

SEP 17 1992 
OIL CONSERVATION OiV 

SANTA FE 

P. O. BOX 4990 
FARMINGTON, NEW MEXICO 87499 

September 16, 1992 

Mr. W i l l i a m C. Olson 
New Mexico O i l Conservation D i v i s i o n 
P.O. Box 2088 

Santa Fe, NM 87504 

Re: Flare P i t Closures a t San Juan River Plant 

Dear Mr. Olson, 
El Paso N a t u r a l Gas Co. i s developing f i n a l plans t o close the 
no r t h and south f l a r e p i t s a t San Juan River Plant per discharge 
plan requirements. We are seeking NMOCD approval t o close the 
p i t s i n the f o l l o w i n g manner. 

As s t a t e d i n our November 1, 1991 correspondence t o NMOCD, v i s u 
a l l y contaminated s o i l i s t o be removed from each of t h e f l a r e 
p i t s t o a depth of approximately 10 f e e t . An assessment w i l l be 
made a t t h a t time t o determine the need f o r f u r t h e r a c t i o n . 

For the south f l a r e p i t , rocks s h a l l be separated from the con
t a m i n a t e d s o i l . T h i s w i l l be performed by r u n n i n g t h e s o i l 
through a "shaker" type apparatus on s i t e . Removal of the rocks 
w i l l h e l p us reduce c o s t s by r e d u c i n g t h e volume g o i n g t o t h e 
landfarm. A l l rocks t h a t are separated out w i l l be allowed t o 
weather, w i l l be placed back i n t o t h e e x c a v a t i o n , and covered 
w i t h b a c k f i l l . T h i s procedure w i l l a l s o be performed f o r t h e 
nor t h f l a r e p i t , should the s i t u a t i o n warrant. 

Monitor w e l l #MW-4, W-2, and piezometer P-8 were sampled on Jul y 
8, 1992 and analyzed f o r BTEX. A l l r e s u l t s were below detectable 
l i m i t s f o r those c o n s t i t u e n t s . For your convenience, I have 
enclosed a copy of a drawing which i n d i c a t e s the p o s i t i o n of the 
sampling p o i n t s w i t h r e g a r d t o t h e f l a r e p i t s . I have a l s o 
enclosed copies of the a n a l y t i c a l data. 

The south f l a r e p i t w i l l be b a c k f i l l e d w i t h n a t i v e s o i l taken 
from EPNG property near our Angel Peak f a c i l i t y . The n o r t h f l a r e 
p i t w i l l be b a c k f i l l e d w i t h dike m a t e r i a l taken from the nearby 
evaporation pond. I n order t o prevent surface ponding, both p i t s 
w i l l be contoured a p p r o p r i a t e l y t o d i v e r t r u n o f f . 



September 16, 1992 
Page 2 

A l l contaminated s o i l w i l l be t r a n s p o r t e d t o Envirotech's l a n d -
farm f a c i l i t y l ocated on highway 44. Remediation and t r a n s p o r t a 
t i o n services w i l l be provided by B u r l i n g t o n Environmental, I n c.. 

EPNG wishes t o begin remediation a c t i v i t i e s as soon as po s s i b l e . 
El Paso would l i k e t o schedule work t o begin the week of 9/21/92, 
pending your approval. 

I f you have any questions or comments regarding t h i s matter, you 
can reach me a t (505)599-2141. Your prompt a t t e n t i o n would be 
g r e a t l y appreciated. 

Sincerely, 

El Paso Natural Gas Co. 

S&ndra D. M i l l e r 
Sr. Environmental S c i e n t i s t 

cc: W.D. H a l l , El Paso Natural Gas Co. 
Denny Foust, NMOCD 



El P a s o r ^ * * 5 
COMPANY 

GROUNDWATER CONTOURS AND PIEZOME
TER LOCATIONS AT THE WASTEWATER POND: 

K. W.BROWN 
a 

ASSOCIATES, INC 

FIGURE: 3 

SCALE: AS SHOWN 



SOUND ^ A L Y T I C A L SERVICES, INC. 
SPECIAUZING IN INDUSTRIAL & TOXIC WASTE ANALYSIS 

4813 PACIFIC HIGHWAY EAST. TACOMA. WASHINGTON 98424 - TELEPHONE (206)922-2310 - FAX (206)922-5047 

Report To: Burlington Environmental 
Seattle F a c i l i t y 

Report On: Analysis of Water 

IDENTIFICATION: 
Samples received on 07-13-92 
Project: EPNG 

Date: July 17, 1992 

Lab No.: 25610 
Page 1 of 4 

ANALYSIS: 

Lab No. 25610-1 Client ID: rN2T6T3l 40285-1 

BTEX by Method 8020 
Date Extracted: 7-15-92 
Date Analyzed: 7-15-92 

Benzene, mg/l 
Toluene, mg/l 
Ethyl Benzene, mg/l 
Xylenes, mg/l 

SURROGATE RECOVERY. % 
Trifluorotoluene 

< 0.001 
< 0.001 
< 0.001 
< 0.001 

134 

Lab No. 25610-2 

Benzene, mg/l 
Toluene, mg/l 
Ethyl Benzene, mg/l 
Xylenes, mg/l 

Client ID; 

BTEX by Method 8020 
Date Extracted: 7-15-92 
Date Analyzed: 7-15-92 

< 0.001 
< 0.001 
< 0.001 
< 0.001 

N21614 40285-2 

SURROGATE RECOVERY. % 
Tr i fluorotoluene 79 

Continued . 

a report it naed toldy tor the uu of tbe pence or company to whoa * k addraaed. Thit laboratory accept! respontftriUty only for tbe due performance of anaJya» in accordance wilh 



SOUND ^SALYTICAL SERVICE, INC. 

Burlington Environmental 
Project: EPNG 
Page 2 of 4 
Lab No. 25610 
July 17, 1992 

Lab No. 25610-3 Client ID; ENglgXS 40285-3 

BTEX by Method 8020 
Date Extracted: 7-15-92 
Date Analyzed: 7-15-92 

Benzene, mg/l 
Toluene, mg/l 
Ethyl Benzene, mg/l 
Xylenes, mg/l 

SURROGATE RECOVERY. % 
Trifluorotoluene 

< 0.001 
< 0.001 
< 0.001 
< 0.001 

150 

Lab No. 25610-4 

Benzene, mg/l 
Toluene, mg/l 
Ethyl Benzene, mg/l 
Xylenes, mg/l 

Client ID: 

BTEX by Method 8020 
Date Extracted: 7-15-92 
Date Analyzed: 7-15-92 

< 0.001 
< 0.001 
< 0.001 
< 0.001 

SURROGATE RECOVERY. % 
Trifluorotoluene 

W2T&1I6] 40285-4 

92 

Continued . . 

is report s anted lotely for the me of tbe person or company to whom it it addraaed. This laboratory accepti responsibility only for tbe due performance of analysis in accordance wstb 
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SOUND ^ A L Y T I C A L SERVICES, INC. 
SPECIALIZING IN INDUSTRIAL & TOXIC WASTE ANALYSIS 

•813 PACIFIC HIGHWAY EAST, TACOMA. WASHINGTON 98424. TELEPHONE (206)922-2310 - FAX (206)922-5047 

QUALITY CONTROL REPORT 

BTEX by EPA SW-846 Method 8020 

Cli e n t : Burlington Environmental Seattle Office 
Lab No: 25610qc 
Matrix: Water 
Units: mg/l 
Date: July 17, 1992 

DUPLICATES 
Pup No. 25610-5 

Sample Duplicate 
Parameter (S) (D) RPD FLAGS 

Benzene 5.6 5.5 1.8 
Toluene 0.25 0.23 8.3 
E t h y l Benzene 0.24 0.24 0.0 
Xylenes 1.2 1.2 0.0 

SURROGATE RECOVERY,% 
Tr i f luoroto luene 142 141 

RPD = Relative Percent Difference 
= [(S - D) / ((S + D) / 2] x 100 

METHOD BLANK 

Parameter Blank Value 

Benzene 
Toluene 
Ethy l Benzene 
Xylenes 

< 0.001 
< 0.001 
< 0.001 
< 0.001 

SURROGATE RECOVERY.% 
86 Tri f luorotoluene 86 

lis report is issued solely for the ose of tbe person or company to whom it is addressed. This laboratory sccepu responsibility only for the due performance of saalyn in accordance with 

JustlY acceotabtr practice. In no event lhal] Sound Analytical Services. Im- oc rl« mminm* hr mnnntMr lor rrmmvmii*! nr «p>w.l ri.m.f*« m »nv kind nr m any nmramt 
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SAMPLE KEY 

SAMPLE NUMBER: F00-0350 LOCATION: SAN JUAN RIVER PLANT 
MATRIX: WATER 
SAMPLE DESCRIPTION: MONITOR WELL #5 
S D CONTINUED: 
S D CONTINUED: 
SAMPLE TIME: 12:40 SAMPLE DATE: 12/21/2000 
BY: Chuck P a d i l l a 

SAMPLE KEY 

SAMPLE NUMBER: FO0-0351 LOCATION: SAN JUAN RIVER PLANT 
MATRIX: WATER 
SAMPLE DESCRIPTION: MONITOR WELL #8 
S D CONTINUED: 
S D CONTINUED: 
SAMPLE TIME: 14:10 SAMPLE DATE: 12/21/2000 
BY: Chuck P a d i l l a 

SAMPLE KEY 

SAMPLE NUMBER: F00-0352 LOCATION: SAN JUAN RIVER PLANT 
MATRIX: WATER 
SAMPLE DESCRIPTION: MONITOR WELL #9 
S D CONTINUED: 
S D CONTINUED: 
SAMPLE TIME: 12:00 SAMPLE DATE: 12/21/2000 
BY: Chuck P a d i l l a 

SURE/ 
DIVISION 



NEL LABORATORIES 
Reno • Las Vegas • Boise 

phoenix • Sacramento 

Las Vegas Division 
4208 Areata Way, Suite A • Las Vegas, NV 89030 

(702) 657-1010 • Fax: (702) 657-1577 
1-888-368-3282 

CLIENT El Paso Natural Gas Company 
8645 Railroad Drive 
El Paso, TX 79904 
Darrell Campbell ATTN: 

PROJECT NAME: San Juan River Plant NEL ORDER ID: POO 12070 
PROJECT NUMBER: NA 

Attached are the analytical results for samples in support of the above referenced project. 

Samples submitted for this project were not sampled by NEL Laboratories. Samples were received by NEL in 
good condition, under chain of custody on 12/22/00. 

Should you have any questions or comments, please feel free to contact our Client Services department at (602) 
437-0099. 

Laboratory Manager 
Date 

CERTIFICATIONS: 

Arizona 
California 
US Army Corps 
of Engineers 

Reno Las Vegas S. California 
AZ0520 A/.0518 AZ0605 
1707 2002 2264 
Certified Certified 

Idaho 
Montana 
Nevada 
L.A.C.S.D. 

Reno Las Vegas S. California 
Certified Certified 
Certified Certified 
NV033 NV052 CA084 

10228 



NEL LABORATORIES 
CLIENT: 
PROJECT ID: 
PROJECT #: 

TEST: 
MATRIX: 

El Paso Natural Gas Company 
San Juan River Plant 
NA 

Metals 
Aqueous 

CLIENT ID: F00-0350 
DATE SAMPLED: 12/21/00 
NEL SAMPLE ID: P0012070-01 

ANALYST: FRM - Reno Division 

RESULT REPORTING 
PARAMETER mg/L LIMIT D. F. METHOD DIGESTED ANALYZED 

Iron 0.59 0.1 mg/L 1 EPA 6010 12/28/00 12/29/00 
Manganese 0.026 0.005 mg/L 1 EPA 6010 12/28/00 12/29/00 

D.F. - Dilution Factor 

ND - Not Detected 

77; ;.v report shall not be reproduced except in full, without the written approval of the lahoratoiy. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company 
PROJECT ID: San Juan River Plant 
PROJECT H: NA 

CLIENT ID: F00-0351 
DATE SAMPLED: 12/21/00 
NEL SAMPLE ID: P0012070-02 

TEST: 
MATRIX: 

Metals 
Aqueous ANALYST: FRM - Reno Division 

RESULT REPORTING 
PARAMETER mg/L LIMIT D. F. METHOD DIGESTED ANALYZED 
Iron 0.16 0.1 mg/L 1 EPA 6010 12/28/00 12/29/00 
Manganese 0.011 0.005 mg/L 1 EPA 6010 12/28/00 12/29/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not he reproduced except in full, without the written approval ofthe laboratory 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company 
PROJECT ID: San Juan River Plant 
PROJECT #: NA 

TEST: Metals 
MATRIX: Aqueous 

CLIENT ID: F00-0352 
DATE SAMPLED: 12/21/00 
NEL SAMPLE ID: P0012070-03 

ANALYST: FRM - Reno Division 

RESULT REPORTING 
PARAMETER mg/L LIMIT D.F. METHOD DIGESTED ANALYZED 

Iron 0.34 0.1 mg/L 1 EPA 6010 12/28/00 12/29/00 
Manganese 0.11 0.005 mg/L 1 EPA 6010 12/28/00 12/29/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not he reproduced except in full, without the written approval ofthe laboratory. 
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NEL LABORATORIES 
CLIENT: EI Paso Natural Gas Company 
PROJECT ID: San Juan River Plant 
PROJECTS NA 

CLIENT ID: 
DATE SAMPLED: 
NEL SAMPLE ID: 

Method Blank 
NA 
P1207012-BLK 

TEST: Metals 

RESULT REPORTING 
PARAMETER mg/L LIMIT D. F. METHOD DIGESTED ANALYZED 

Iron ND 0.1 mg/L 1 EPA 6010 12/28/00 12/29/00 
Manganese ND 0.005 mg/L 1 EPA 6010 12/28/00 12/29/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: 
PROJECT ID: 
PROJECT #: 

TEST: 
MATRIX: 

El Paso Natural Gas Company 
San Juan River Plant 
NA 

Inorganic Non-Metals 
Aqueous 

CLIENT ID: F00-0350 
DATE SAMPLED: 12/21/00 
NEL SAMPLE ID: P0012070-01 

PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED 

Ammonia, as N 1.1 0.3 1 SM 4500-NH3 B/E mg/L-N 12/31/00 
Nitrate, as N ND 1. 10 EPA 300.0 mg/L-N 12/23/00 
Nitrite, as N ND 1. 10 EPA 300.0 mg/L-N 12/23/00 
Orthophosphate, as P ND 0.01 1 SM 4500-P E mg/L-P 12/22/00 
Sulfate 14000 500. 5000 EPA 300.0 mg/L 1/2/01 
TKN (Total Kjeldahl Nitrogen) 0.98 0.3 1 . SM 4500-N C/NH3 E mg/L-N 1/4/01 

R L. - Reporting Limi 
D.F. - Dilution Factor 
ND - Not Detected 
This report shall not be reproduced except in full, without the written approval ofthe laboratory. 
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NEL LABORATORIES 

CLIENT: El Paso Natural Gas Company 
PROJECT ID: San Juan River Plant 
PROJECT #: NA 

TEST: Inorganic Non-Metals 
MATRIX: Aqueous 

CLIENT ID: F00-0351 
DATE SAMPLED: 12/21/00 
NEL SAMPLE ID: P0012070-02 

PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED 

Ammonia, as N 1.8 0.3 1 SM 4500-NH3 B/E mg/L-N 12/31/00 
Nitrate, as N ND 1. 10 EPA 300.0 mg/L-N 12/23/00 
Nitrite, as N ND 1. 10 EPA 300.0 mg/L-N 12/23/00 
Orthophosphate, as P ND 0.01 1 SM 4500-P E mg/L-P 12/22/00 
Sulfate 12000 1000. 10000 EPA 300.0 mg/L 1/2/01 
TK.N (Total Kjeldahl Nitrogen) 2.0 0.3 1 SM 4500-N C/NH3 E mg/L-N 1/4/01 

R.L. - Reporting Limi 
D.F. - Dilution Factor 
ND - Not Detected 
This report shall not he reproduced except in full, without the written approval ofthe laboratory. 
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NEL LABORATORIES 

CLIENT: El Paso Natural Gas Company 
PROJECT ID: San Juan River Plant 
PROJECT #: NA 

TEST: Inorganic Non-Metals 
MATRIX: Aqueous 

CLIENT ID: F00-0352 
DATE SAMPLED: 12/21/00 
NEL SAMPLE ID: P0012070-03 

PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED 

Ammonia, as N 0.34 0.3 1 SM 4500-NH3 B/E mg/L-N 12/31/00 
Nitrate, as N ND 1. 10 EPA 300.0 mg/L-N 12/23/00 
Nitrite, as N ND 1. 10 EPA 300.0 mg/L-N 12/23/00 
Orthophosphate, as P 0.029 0.01 1 SM 4500-P E mg/L-P 12/22/00 
Sulfate 3800 1000. 10000 EPA 300.0 mg/L 1/2/01 
TKN (Total Kjeldahl Nitrogen) 0.42 0.3 1 SM 4500-N C/NH3 E mg/L-N 1/4/01 

R.L. - Reporting Limi 
D.F. - Dilution Factor 
ND - Not Detected 
This report shall not he reproduced except in full, without the written approval ofthe laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company 
PROJECT ID: San Juan River Plant 
PROJECTS NA 

CLIENT ID: 
DATE SAMPLED: 
NEL SAMPLE ID: 

Method Blank 
NA 
001222OP-BLK 

TEST: Non-Metals 

REPORTING 
PARAMETER RESULT LIMIT D. F. METHOD UNITS ANALYZED 

Orthophosphate, as P ND 0.01 1 SM 4500-P E mg/L-P 12/22/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: 
PROJECT ID: 
PROJECT #: 

El Paso Natural Gas Company 
San Juan River Plant 
NA 

CLIENT ID: 
DATE SAMPLED: 
NEL SAMPLE ID: 

Method Blank 
NA 
0012231C-BLK 

TEST: Non-Metals 

REPORTING 
PARAMETER RESULT LIMIT D. F. METHOD UNITS ANALYZED 

Nitrate, as N ND 0.1 1 EPA 300.0 mg/L-N 12/23/00 
Ni(rite,asN ND 0.1 1 EPA 300.0 mg/L-N 12/23/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company 
PROJECT ID: San Juan River Plant 
PROJECT i): NA 

CLIENT ID: 
DATE SAMPLED: 
NEL SAMPLE ID: 

Method Blank 
NA 
00123INM3-BLK 

TEST: Non-Metals 

REPORTING 
PARAMETER RESULT LIMIT D.F. METHOD UNITS ANALYZED 
Ammonia, as N ND 0.3 1 SM 4500-NH3 B/E mg/L 12/31/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: 
PROJECT ID: 
PROJECT #: 

El Paso Natural Gas Company 
San Juan River Plant 
NA 

CLIENT ID: 
DATE SAMPLED: 
NEL SAMPLE ID: 

Method Blank 
NA 
010102IC-BLK 

TEST: Non-Metals 

REPORTING 
PARAMETER RESULT LIMIT D. F. METHOD UNITS ANALYZED 
Sulfate ND 0.1 1 EPA 300.0 mg/L 1/2/01 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not he reproduced except in full, without the written approval ofthe laboratory. 
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NEL LABORATORIES 
CLIENT: 
PROJEC T ID: 
PROJECT #: 

El Paso Natural Gas Company 
San Juan River Plant 
NA 

CLIENT ID: 
DATE SAMPLED: 
NEL SAMPLE ID: 

Method Blank 
NA 
010104TKN-BLK 

TEST: Non-Mctals 

REPORTING 
PARAMETER RESULT LIMIT D. F. METHOD UNITS ANALYZED 
TKN (Total Kjeldahl Nitrogen) ND 0.3 1 SM 4500-N C/NH3 E mg/L 1/4/01 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company CLIENT ID: F00-0350 
PROJECT ID: San Juan River Plant DATE SAMPLED: 12/21/00 
PROJECT tt: NA NEL SAMPLE ID: POO12070-01 

TEST: BTEX by EPA SW846 Method 8021B, Dec. 1996 
METHOD: EPA 802IB ANALYST: JQT - Las Vegas Division 
MATRIX: Aqueous EXTRACTED: NA 
DILUTION: 1 ANALYZED: 1/3/01 

Reporting 
PARAMETER Result Limit 
Benzene 2.2 ug/L 2. Mg/L 
Toluene ND 2. ug/L 
Ethylbenzene ND 2. ug/L 
Total Xylenes 9.1 ug/L 2. ug/L 

QUALITY CONTROL DA TA: 

Surrogate % Recovery Acceptable Range 

a,a,a-Trifluorotoluene 96 69- 120 

ND - Not Detected 
This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company CLIENT ID: K00-0351 
PROJECT ID: San Juan River Plant DATE SAMPLED: 12/21/00 

PROJECT ii: NA NEL SAMPLE ID: POO 12070-02 

TEST: BTEX by EPA SW846 Method 8021B, Dec. 1996 
METHOD: EPA 802IB ANALYST: JQT - Las Vegas Division 
MATRIX: Aqueous EXTRACTED: NA 
DILUTION: 1 ANALYZED: 1/3/01 

Reporting 
P A R A M E T E R Result Limit 
Benzene ND 2. ug/L 

Toluene ND 2. ug/L 

Ethylbenzene ND 2. ug/L 

Total Xylenes 6.7 ug/L 2. ug/L 

QUALITY CONTROL DATA: 

Surrogate % Recovery Acceptable Range 

a,a,a-Trifluorotoluene 92 69- 120 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval ofthe laboratory'. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company CLIEN T ID: F00-0352 
PROJECT ID: San Juan River Plant DA TE SAMPLED: 12/21/00 
PROJECT//: NA NET. SAMPLE ID: POO 12070-03 

TEST: B T E X by EPA SW846 Method 802IB, Dec. 1996 
METHOD: EPA 802IB ANALYST: JQT - Las Vegas Division 
MATRIX: Aqueous EXTRACTED: NA 
DILUTION: 1 ANALYZED: 1/3/01 

Reporting 
P A R A M E T E R Result Limit 
Benzene 86 Mg/L 2. Mg/L 
Toluene ND 2. Mg/L 
Ethylbenzene 7.1 Mg/L 2. Mg/L 
Total Xylenes 12 Mg/L 2. Mg/L 

QUALITY CONTROL DA TA: 

Surrogate % Recovery Acceptable Range 

a,a,a-Trifluorotoluene 94 69- 120 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 

16 



NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company CLIENT ID: Trip Blank 

PROJECT ID: San Juan River Plant DATE SAMPLED: 12/21/00 

PROJECT ii: NA NEL SAMPLE ID: POO 12070-04 

TEST: BTEX by EPA SW846 Method 802IB, Dec. 1996 
METHOD: EPA 802IB ANALYST: JQT - Las Vegas Division 

MATRIX: Aqueous EXTRACTED: NA 

DILUTION: 1 ANALYZED: 1/3/01 

Reporting 
P A R A M E T E R Result Limit 
Benzene ND 2. Ug/L 

Toluene ND 2. ug/L 

Ethylbenzene ND 2. ug/L 

Total Xylenes 7.00 ug/L 2. ug/L 

QUALITY CONTROL DATA: 

Surrogate % Recovery Acceptable Range 

a,a,a-Trifluorotoluene 96 69- 120 

ND - Not Detected 
This report shall not he reproduced except in full, without the written approval ofthe laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company CLIENT ID: Method Blank 
PROJECT ID: San Juan River Plant DATE SAMPLED: NA 
PROJECT //: NA NEL SAMPLE ID: 010103BX_A-BLK 

TEST: BTEX by EPA SW846 Method 8021B, Dec. 1996 
METHOD: EPA 802IB ANALYST: JQT - Las Vegas Division 
MATRIX: Aqueous EXTRACTED: NA 

ANALYZED: 1/3/01 

Reporting 
PARAMETER Result Limit 
Benzene ND 2. ug/L 
Toluene ND 2. ug/L 
Ethylbenzene ND 2. ug/L 
Total Xylenes ND 2. ug/L 

QUALITY CONTROL DATA: 

Surrogate % Recovery Acceptable Range 
a,a,a-Trifluorotoluene 105 69- 120 

ND - Not Detected 
This report shall not be reproduced except in full, without the written approval ofthe laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company 
PROJECT ID: San Juan River Plant 
PROJECT #: NA 

TEST: Inorganic Non-Metals 
MATRIX: Aqueous 

Spike Spike Percent Acceptable 
PARAMETER NEL Sample ID Amount Result Recovery Range RPD 

Orthophosphate, as P 001222OP-LCS 0.25 0.251 100 94- 100 

Orthophosphate, as P P0012070-01-MS 0.25 0.241 96 90- 104 

Orthophosphate, as P P0012070-01-MSD 0.25 0.246 98 90- 104 2.1 

ND - Not Detected 

This report shall noi he reproduced except in full, without the written approval ofthe laboratory. 
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NEL LABORATORIES 
CLIENT; El Paso Natural Gas Company 
PROJECT ID: San Juan River Plant 
PROJECT #: NA 

TEST: Inorganic Non-Metals 
MATRIX: Aqueous 

Spike Spike Percent Acceptable 
PARAMETER NEL Sample ID Amount Result Recovery Range RPD 

Nitrite, as N 00T223IC-LCS 100 109 109 90- 110 

Nitrite, as N 001223IC-LCSD 100 108 108 90-110 0.9 

Nitrite, as N POO 12070-01-MS 100 101 101 80- 120 

Nitrate, as N 001223IC-LCS 100 104 104 90- 110 

Nitrate, as N 001223IC-LCSD 100 103 103 90- 110 1. 

Nitrate, as N POO 12070-01-MS 100 106 106 80- 120 

ND - Not Detected 

77//.v report shall not he reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CI .11:NT: El Paso Natural Gas Company 
PROJECT ID: San Juan River Plant 
PROJECT #: NA 

TEST: Inorganic Non-Metals 
MATRIX: Aqueous 

PARAMETER 

Ammonia, as N 

Ammonia, as N 

NEL Sample ID 

001231NH3-LCS 

P0012070-02-MS 

Spike 
Amount 

Spike 
Result 

1.008 

2.8 

Percent 
Recovery 

101 

100 

Acceptable 

Range RPD 

84- 117 

76- 124 

ND - Not Delected 

77JI.V report shall riot he reproduced except in full, without the written approval ofthe laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company 
PROJECT ID: San Juan River Plant 
PROJECT #: NA 

TEST: Inorganic Non-Metals 
MATRIX: Aqueous 

Spike Spike Percent Acceptable 

PARAMETER NEL Sample ID Amount Result Recovery Range RPD 

Sulfate 010102IC-LCS 100 106 106 90- 110 

Sulfate 010102IC-LCSD 100 106 106 90- 110 0. 

Sulfate L0012166-12-MS 100 270 80 80 - 120 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval ofthe laboratory. 
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NEL LABORATORIES 
CLIENT: 
PROJECT ID: 
PROJECT ft: 

TEST: 
MATRIX: 

El Paso Natural Gas Company 
San Juan River Plant 
NA 

BTEX by EPA SW846 Method 8021 B. Dec. 
Aqueous 

1996 

Spike Spike Percent Acceptable 

PARAMETER NEL Sample ID Amount Result Recovery Range RPD 

Benzene 010103BXA-LCS 20 21.002 105 85 - 115 

Benzene 010103BXA-LCSD 20 20.922 105 80- 120 0.4 

Benzene P0012070-04-MS 20 20.656 103 70- 130 

Benzene P0012070-04-MSD 20 20.528 103 70- 130 0.6 

Toluene 010103BXA-LCS 20 20.867 104 85- 115 

Toluene 010103BXA-LCSD 20 20.396 102 80- 120 2.3 

Toluene P0012070-04-MS 20 19.796 99 70- 130 

Toluene P0012070-04-MSD 20 19.712 99 70- 130 0.4 

Ethylbenzene 010103BXA-LCS 20 20.801 104 85- 115 

Ethylbenzene 010103BXA-LCSD 20 20.692 103 80- 120 0.5 

Ethylbenzene P0012070-04-MS 20 20.63 103 70- 130 

Ethylbenzene P0012070-04-MSD 20 20.098 100 70- 130 2.6 

Total Xylenes 010103BX_A-LCS 60 62.569 104 85- 115 

Total Xylenes 010103BX_A-LCSD 60 61.891 103 80- 120 1.1 

Total Xylenes P0012070-04-MS 60 76.449 116 70- 130 

Total Xylenes P0012070-04-MSD 60 65.47 97 70- 130 5.8 

ND - Not Detected 

This report shail not he reproduced except in full, without the written approval ofthe laboratory. 

23 



NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company 
PROJECT ID: San Juan River Plant 
PROJECTS: NA 

TEST. Inorganic Non-Metals 
MATRIX: Wastewater 

PARAMETER 
TKN (Total Kjeldahl Nitrogen) 

TKN (Total Kjeldahl Nitrogen) 

NEL Sample ID 
010104TKN-LCS 

L0012259-03-MS 

Spike 
Amount 

1.25 

1.25 

Spike 
Result 

1.12 

1.68 

Percent 
Recovery 

90 

90 

Acceptable 

Range RPD 

82-119 

58- 131 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory 
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NEL LABORATORIES 
CLIENT: EI Paso Natural Gas Company 
PROJECT ID: San Juan River Plant 
PROJECT #: NA 

TEST: Metals 
MATRIX: Aqueous 

Spike Spike Percent Acceptable 
PARAMETER NEL Sample ID Amount Result Recovery Range RPD 

Iron P1207012-LCS 1 0.999 100 85-115 

Iron POO 12070-01-MS 1 1.64 105 75- 125 

Iron POO 12070-01-MSD 1 1.79 120 75- 125 13.3 

Manganese P12070I2-LCS 0.5 0.51 102 85-115 

Manganese POO 12070-01-MS 0.5 0.532 101 75- 125 

Manganese POO 12070-01-MSD 0.5 0.537 102 75 - 125 1. 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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SAMPLE KEY 

SAMPLE NUMBER: F00-0198 LOCATION: SAN JUAN RIVER PLANT 
MATRIX: WATER 
SAMPLE DESCRIPTION: MONIOTR WELL #5 
S D CONTINUED: 
S D CONTINUED: 
SAMPLE TIME: 15:20 SAMPLE DATE: 09/29/2000 

SAMPLE KEY 

SAMPLE NUMBER: F00-0199 LOCATION: SAN JUAN RIVER PLANT 
MATRIX: WATER 
SAMPLE DESCRIPTION: MONIOTR WELL #6 
S D CONTINUED: 
S D CONTINUED: 
SAMPLE TIME: 13:55 SAMPLE DATE: 09/29/2000 

SAMPLE KEY 

SAMPLE NUMBER: F00-020 0 LOCATION: SAN JUAN RIVER PLANT 
MATRIX: WATER 
SAMPLE DESCRIPTION: MONIOTR WELL #7 
S D CONTINUED: 
S D CONTINUED: 
SAMPLE TIME: 14:45 SAMPLE DATE: 09/29/2000 

ORIGINAL 
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NEL LABORATORIES 
Reno • Las Vegas • Boise 

Phoenix • Sacramento 

Las Vegas Division 
4208 Areata Way, Suite A • Las Vegas, NV 89030 

(702) 657-1010 • Fax: (702) 657-1577 
1-888-368-3282 

CLIENT: El Paso Natural Gas Company 
8645 Railroad Drive 
El Paso, TX 79904 

ATTN: Darrell Campbell 

PROJECT NAME: San Juan River Plant-M.W. NEL ORDER ID: P0009093 
PROJECT NUMBER: NA 

Attached are the analytical results for samples in support of the above referenced project. 

Samples submitted for this project were not sampled by NEL Laboratories. Samples were received by NEL in 
good condition, under chain of custody on 9/30/00. 

Should you have any questions or comments, please feel free to contact our Client Services department at (602) 
437-0099. 

Some QA results have been flagged as follows: 
C - Sample concentration is a least 5 times greater than spike contribution. Spike recovery criteria do not apply. 

CERTIFICATIONS: 
Reno Las Vegas S. California 

Arizona AZ0520 AZ0518 AZ0605 
California 1707 2002 2264 
US Army Corps Certified Certified 
of Engineers 

Reno Las Vegas S. California 
Idaho Certified Certified 
Montana Certified Certified 
Nevada NV033 NV052 CA084 
L.A.C.S.D. 10228 



NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company 
PROJECT ID: San Juan River Plant-M.W. 
PROJECT #: NA 

TEST: Metals 
MATRIX: Aqueous 

CLIENT ED: F00-0198 
DATE SAMPLED: 9/29/00 
NEL SAMPLE ID: P0009093-01 

ANALYST: JY - Reno Division 

RESULT REPORTING 
PARAMETER mg/L LIMIT 
Iron 0.24 0.1 mg/L 
Manganese 1.8 0.005 mg/L 

D. F. METHOD DIGESTED ANALYZED 

1 EPA 6010 10/3/00 10/4/00 
1 EPA 6010 10/3/00 10/4/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval ofthe laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company 
PROJECT ID: San Juan River Plant-M.W. 
PROJECT #: NA 

TEST: Metals 
MATRIX: Aqueous 

CLIENT ID: F00-0199 
DATE SAMPLED: 9/29/00 
NEL SAMPLE ID: P0009093-02 

ANALYST: JY - Reno Division 

RESULT REPORTING 
PARAMETER mg/L LIMIT D. F. METHOD DIGESTED ANALYZED 

Iron 0.32 0.1 mg/L 1 EPA 6010 10/3/00 10/4/00 
Manganese 1.6 0.005 mg/L 1 EPA 6010 10/3/00 10/4/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval ofthe laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company 
PROJECT ID: San Juan River Plant-M.W. 
PROJECT #: NA 

TEST: Metals 
MATRIX: Aqueous 

CLIENT ID: F00-0200 
DATE SAMPLED: 9/29/00 
NEL SAMPLE ID: P0009093-03 

ANALYST: JY - Reno Division 

RESULT REPORTING 
PARAMETER mg/L LIMIT 
Iron 1.2 0.1 mg/L 
Manganese 8.4 0.005 mg/L 

D.F. METHOD DIGESTED ANALYZED 

1 EPA 6010 10/3/00 10/4/00 
1 EPA 6010 10/3/00 10/4/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
. CLIENT: El Paso Natural Gas Company CLIENT ID: Method Blank 
' PROJECT ID: San Juan River Plant-M.W. DATE SAMPLED: NA 

PROJECT #: NA NEL SAMPLE ID: R10005i-BLK 

TEST: Metals 

RESULT REPORTING 
PARAMETER mg/L LIMIT D. F. METHOD DIGESTED ANALYZED 

Iron ND 0.1 mg/L 1 EPA 6010 10/3/00 10/4/00 
Manganese ND 0.005 mg/L 1 EPA 6010 10/3/00 10/4/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
, CLIENT: El Paso Natural Gas Company 
PROJECT ID: San Juan River Plant-M.W. 
PROJECT*: NA 

TEST: Inorganic Non-Metals 
MATRIX: Aqueous 

CLIENT ID: F00-0198 
DATE SAMPLED: 9/29/00 
NEL SAMPLE ID: P0009093-01 

PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED 

Ammonia, as N 0.78 0.3 1 SM 4500-NH3 B/E mg/L-N 10/4/00 
Nitrate, as N ND 1. 10 EPA 300.0 mg/L-N 9/30/00 
Nitrite, as N ND 1. 10 EPA 300.0 mg/L-N 9/30/00 
Sulfate 14000 1000. 10000 EPA 300.0 mg/L 10/4/00 
TKN (Total Kjeldahl Nitrogen) 1.7 0.3 1 SM 4500-N C/NH3 E mg/L-N 10/3/00 
Total Phosphorus ND 0.01 1 SM 4500-P E mg/L-P 10/6/00 

R.L. - Reporting Limi 
D.F. - Dilution Factor 
ND - Not Detected 
This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company 
PROJECT ID: San Juan River Plant-M.W. 
PROJECT #: NA 

TEST: Inorganic Non-Metals 
MATRIX: Aqueous 

CLIENT ID: F00-0199 
DATE SAMPLED: 9/29/00 
NEL SAMPLE ID: P0009093-02 

PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED 

Ammonia, as N ND 0.3 1 SM 4500-NH3 B/E mg/L-N 10/4/00 
Nitrate, as N ND 1. 10 EPA 300.0 mg/L-N 9/30/00 
Nitrite, as N ND 1. 10 EPA 300.0 mg/L-N 9/30/00 
Sulfate 8500 500. 5000 EPA 300.0 mg/L 10/4/00 
TKN (Total Kjeldahl Nitrogen) 2.0 0.3 1 SM 4500-N C/NH3 E mg/L-N 10/5/00 
Total Phosphorus 0.076 0.01 1 SM 4500-P E mg/L-P 10/6/00 

R.L. - Reporting Limi 
D.F. - Dilution Factor 
ND - Not Detected 
This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company 
PROJECT ID: San Juan River Plant-M.W. 
PROJECT #: NA 

TEST: Inorganic Non-Metals 
MATRIX: Aqueous 

CLIENT ID: FOO-0200 
DATE SAMPLED: 9/29/00 
NEL SAMPLE ID: P0009093-03 

PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED 

Ammonia, as N 1.8 0.3 1 SM 4500-NH3 B/E mg/L-N 10/4/00 
Nitrate, as N ND 1. 10 EPA 300.0 mg/L-N 9/30/00 
Nitrite, as N ND 1. 10 EPA 300.0 mg/L-N 9/30/00 
Sulfate 11000 500. 5000 EPA 300.0 mg/L 10/4/00 
TKN (Total Kjeldahl Nitrogen) 3.2 0.3 1 SM 4500-N C/NH3 E mg/L-N 10/5/00 
Total Phosphorus 0.018 0.01 1 SM 4500-P E mg/L-P 10/6/00 

R.L. - Reporting Limi 
D.F. - Dilution Factor 
ND - Not Detected 
This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
. CLIENT: El Paso Natural Gas Company 
• PROJECT ID: San Juan River Plant-M.W. 

PROJECT #: NA 

TEST: Non-Metals 

CLIENT ID: Method Blank 
DATE SAMPLED: NA 
NEL SAMPLE ID: 0001003TKN-BLK 

REPORTING 
PARAMETER RESULT LIMIT D. F. METHOD UNITS ANALYZED 

TKN (Total Kjeldahl Nitrogen) ND 0.3 1 SM 4500-N C/NH3 E mg/L 10/3/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval ofthe laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company 
PROJECT ID: San Juan River Plant-M.W. 
PROJECT #: NA 

TEST: Non-Metals 

CLIENT ID: Method Blank 
DATE SAMPLED: NA 
NEL SAMPLE ID: 0001005TKN-BLK 

REPORTING 
PARAMETER RESULT LIMIT D. F. METHOD UNITS ANALYZED 

TKN (Total Kjeldahl Nitrogen) ND 0.3 1 SM 4500-N C/NH3 E mg/L 10/5/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
. CLIENT: El Paso Natural Gas Company 
" PROJECT ID: San Juan River Plant-M.W. 

PROJECT #: NA 

TEST: Non-Metals 

CLIENT ID: Method Blank 
DATE SAMPLED: NA 
NEL SAMPLE ID: 0001006TP-BLK 

REPORTING 
PARAMETER RESULT LIMIT D. F. METHOD UNITS ANALYZED 
Total Phosphorus ND 0.01 1 SM 4500-P E mg/L-P 10/6/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company CLIENT ID: Method Blank 
PROJECT ID: San Juan River Plant-M.W. DATE SAMPLED: NA 
PROJECT #: NA NEL SAMPLE ID: 000930IC-BLK 

TEST: Non-Metals 

UNITS ANALYZED 

mg/L-N 9/30/00 
mg/L-N 9/30/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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REPORTING 
PARAMETER RESULT LIMIT D. F. METHOD 
Nitrate, as N ND 0.1 1 EPA 300.0 
Nitrite, as N ND 0.1 1 EPA 300.0 



NEL LABORATORIES 
. CLIENT: El Paso Natural Gas Company 
• PROJECT ID: San Juan River Plant-M.W. 

PROJECT*: NA 

TEST: Non-Metals 

CLIENT ID: Method Blank 
DATE SAMPLED: NA 
NEL SAMPLE ID: 001003NH3-BLK 

REPORTING 
PARAMETER RESULT LIMIT D. F. METHOD UNITS ANALYZED 

Ammonia, as N ND 0.3 1 SM 4500-NH3 B/E mg/L 10/4/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company CLIENT ID: Method Blank 
PROJECT ID: San Juan River Plant-M.W. DATE SAMPLED: NA 
PROJECT*: NA NEL SAMPLE ID: 001004IC-BLK 

TEST: Non-Metals 

REPORTING 
PARAMETER RESULT LIMIT D. F. METHOD UNITS ANALYZED 

Sulfate ND 0.1 1 EPA 300.0 mg/L 10/4/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: 
PROJECT ID: 
PROJECT #: 

TEST: 
METHOD: 
MATRIX: 
DILUTION: 

El Paso Natural Gas Company 
San Juan River Plant-M.W. 
NA 

CLIENT ID: F00-0198 
DATE SAMPLED: 9/29/00 
NEL SAMPLE ID: P0009093-01 

BTEX by EPA SW846 Method 8021B, Dec. 1996 
EPA 802IB 
Aqueous 
1 

ANALYST: 
EXTRACTED: 
ANALYZED: 

JQT - Division 
10/9/00 
10/9/00 

PARAMETER 
Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Result 
~NT5 

ND 
ND 
ND 

Reporting 
Limit 
2. ug/L 
2. ug/L 
2. ug/L 
2- Ug/L 

QUALITY CONTROL DATA: 

Surrogate 

a.a.a-Trifluorotoluene 
% Recovery 

106 

Acceptable Range 

69- 120 

ND - Not Detected 
This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: 
PROJECT ID: 
PROJECT #: 

TEST: 
METHOD: 
MATRIX: 
DILUTION: 

El Paso Natural Gas Company 
San Juan River Plant-M.W. 
NA 

CLIENT ID: F00-0199 
DATE SAMPLED: 9/29/00 
NEL SAMPLE ID: P0009093-02 

BTEX by EPA SW846 Method 8021B, Dec. 1996 
EPA 8021B ANALYST: JQT - Division 
Aqueous EXTRACTED: 10/9/00 
1 ANALYZED: 10/9/00 

Reporting 
PARAMETER Result Limit 
Benzene 284 ug/L 2. ug/L 
Toluene ND 2. ug/L 
Ethylbenzene 6.6 Mg/L 2. ug/L 
Total Xylenes ND 2. Mg/L 

QUALITY CONTROL DATA: 

Surrogate % Recovery Acceptable Range 
a,a,a-Trifluorotoluene 99 69- 120 

ND - Not Detected 
This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: 
PROJECT ID: 
PROJECT #: 

TEST: 
METHOD: 
MATRIX: 
DILUTION: 

El Paso Natural Gas Company 
San Juan River Plant-M.W. 
NA 

CLIENT ID: F00-0200 
DATE SAMPLED: 9/29/00 
NEL SAMPLE ID: P0009093-03 

BTEX by EPA SW846 Method 8021B, Dec. 1996 
EPA 802IB ANALYST: JQT- Division 
Aqueous EXTRACTED: 10/9/00 
1 ANALYZED: 10/9/00 

PARAMETER Result 
Reporting 

Limit 
Benzene 95 Ug/L 2. Mg/L 
Toluene ND 2. ug/L 
Ethylbenzene 11.0 Mg/L 2. ug/L 
Total Xylenes 9.0 ug/L 2. ug/L 

QUALITY CONTROL DATA: 

Surrogate % Recovery Acceptable Range 

a,a,a-Trifluorotoluene 106 69- 120 

ND - Not Detected 
This report shall not be reproduced except in full, without the written approval ofthe laboratory. 
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NEL LABORATORIES 
CLIENT: 
PROJECT ID: 
PROJECT #: 

TEST: 
METHOD: 
MATRIX: 
DILUTION: 

El Paso Natural Gas Company 
San Juan River Plant-M.W. 
NA 

CLIENT ID: Trip Blank 
DATE SAMPLED: 9/29/00 
NEL SAMPLE ID: P0009093-04 

BTEX by EPA SW846 Method 8021B, Dec. 1996 
EPA 8021B ANALYST: JQT - Division 
Aqueous EXTRACTED: 10/9/00 
1 ANALYZED: 10/9/00 

PARAMETER 
Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Result 
5.3 
ND 
ND 
ND 

Ug/L 

Reporting 
Limit 
2. ug/L 
2. ug/L 
2. ug/L 
2. Mg/L 

QUALITY CONTROL DATA: 

Surrogate 

a,a,a-Trifluorotoluene 

% Recovery 

102 

Acceptable Range 

69- 120 

ND - Not Detected 
This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: 
PROJECT ID: 
PROJECT #: 

TEST: 
METHOD: 
MATRIX: 

El Paso Natural Gas Company 
San Juan River Plant-M.W. 
NA 

CLIENT ID: 
DATE SAMPLED: 
NEL SAMPLE ID: 

BTEX by EPA SW846 Method 8021B, Dec. 1996 
EPA 802IB ANALYST: 
Aqueous EXTRACTED: 

ANALYZED: 

Method Blank 
NA 
001009BTEX A-BLK 

JQT - Division 
10/9/00 
10/9/00 

PARAMETER 
Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Result 
ND 
ND 
ND 
ND 

Reporting 
Limit 

2. ug/L 
2. ug/L 
2. ug/L 
2- ug/L 

QUALITY CONTROL DATA: 

Surrogate 
a,a,a-Trifluorotoluene 

% Recovery 
104 

Acceptable Range 
69- 120 

ND - Not Detected 
77jis report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company 
PROJECT ID: San Juan River Plant-M.W. 
PROJECT #: NA 

TEST: Inorganic Non-Metals 
MATRIX: Aqueous 

PARAMETER 

TKN (Total Kjeldahl Nitrogen) 

TKN (Total Kjeldahl Nitrogen) 

NEL Sample ID 
0001003TKN-LCS 

P0009093-01-MS 

Spike 
Amount 

1.25 
1.25 

Spike 
Result 

1.19 

3.15 

Percent 
Recovery 

95 

116 

Acceptable 

Range RPD 

82-119 

58- 131 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval ofthe laboratory. 
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NEL LABORATORIES 
. CLIENT: El Paso Natural Gas Company 
* PROJECT ID: San Juan River Plant-M.W. 
PROJECT #: NA 

TEST: Inorganic Non-Metals 
MATRIX: Aqueous 

PARAMETER NEL Sample ID 
TKN (Total Kjeldahl Nitrogen) 0001005TKN-LCS 

Spike Spike Percent Acceptable 

Amount Result Recovery Range RPD 

1.25 1.26 101 82- 119 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: EI Paso Natural Gas Company 
"PROJECT ID: San Juan River Plant-M.W. 
PROJECT #: NA 
TEST: Inorganic Non-Metals 
MATRIX: Aqueous 

Spike Spike Percent Acceptable 

PARAMETER NEL Sample ID Amount Result Recovery Range RPD 

Total Phosphorus 0001006TP-LCS 0.25 0.24 96 80- 120 

Total Phosphorus P0009089-01-MS 0.25 0.707 95 9 1 - 105 

Total Phosphorus P0009089-01-MSD 0.25 0.709 96 91-105 1. 

ND - Not Detected 
This report shall not be reproduced except in full, without the written approval ofthe laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company 
PROJECT ID: San Juan River Plant-M.W. 
PROJECT #: NA 

TEST: Inorganic Non-Metals 
MATRIX: Aqueous 

Spike Spike Percent Acceptable 

PARAMETER NEL Sample ID Amount Result Recovery Range RPD 

Nitrite, as N 000930IC-LCS 100 105 105 90-110 

Nitrite, as N 000930IC-LCSD 100 104 104 90-110 1. 

Nitrate, as N 000930IC-LCS 100 96 96 90- 110 

Nitrate, as N 000930IC-LCSD 100 98 98 90- 110 2.1 

Nitrate, as N P0009078-01-MS 100 109 98 80- 120 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company 
PROJECT ID: San Juan River Plant-M.W. 
PROJECT*: NA 

TEST: Inorganic Non-Metals 
MATRIX: Aqueous 

PARAMETER 

Ammonia, as N 

Ammonia, as N 

NEL Sample ID 
001003NH3-LCS 

L0009303-05-MS 

Spike 
Amount 

1 
1 

Spike 
Result 

1 

1.46 

Percent 
Recovery 

100 

101 

Acceptable 

Range RPD 

84- 117 

76- 124 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval ofthe laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company 

' PROJECT ID: San Juan River Plant-M.W. 
PROJECT #: NA 

TEST: Inorganic Non-Metals 
MATRIX: Drinking Water 

Spike Spike Percent Acceptable 
PARAMETER NEL Sample ID Amount Result Recovery Range RPD 

Sulfate 001004IC-LCS 100 101 101 90-110 

Sulfate 001004IC-LCSD 100 99 99 90- 110 2. 
Sulfate P0009081-01-MS 10 53.2 102 36- 136 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: 

1 PROJECT ID: 
PROJECT #: 

TEST: 
MATRIX: 

El Paso Natural Gas Company 
San Juan River Plant-M.W. 
NA 

Metals 
Aqueous 

Spike Spike Percent Acceptable 

PARAMETER NEL Sample ID Amount Result Recovery Range RPD 

Iron R10005i-LCS 1 1.04 104 85- 115 

Iron R0010005-08-MS 1 1.07 107 75- 125 

Iron R0010005-08-MSD 1 0.977 98 75- 125 9.1 

Manganese R10005i-LCS 0.5 0.5 100 85-115 

Manganese R0010005-08-MS 0.5 9.91 -18 C 75- 125 

Manganese R0010005-08-MSD 0.5 9.18 -164 C 75- 125 -160.4 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval ofthe laboratory. 
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SAMPLE KEY 

SAMPLE NUMBER: F00-0155 LOCATION: SAN JUAN RIVER PLANT 
MATRIX: WATER 
SAMPLE DESCRIPTION: MONITOR WELL #5 
S D CONTINUED: 
S D CONTINUED: 
SAMPLE TIME: 12:48 SAMPLE DATE: 06/29/2000 

SAMPLE KEY 

SAMPLE NUMBER: F00-0156 LOCATION: SAN JUAN RIVER PLANT 
MATRIX: WATER 
SAMPLE DESCRIPTION: MONITOR WELL #8 
S D CONTINUED: 
S D CONTINUED: 
SAMPLE TIME: 14:35 SAMPLE DATE: 06/29/2000 

SAMPLE KEY 

SAMPLE NUMBER: F00-0157 LOCATION: SAN JUAN RIVER PLANT 
MATRIX: WATER 
SAMPLE DESCRIPTION: MONITOR WELL #9 
S D CONTINUED: 
S D CONTINUED: 
SAMPLE TIME: 13:37 SAMPLE DATE: 06/29/2000 

ORIGINAL 



CD 

O 

cu 

CM 

co 



NEL LABORATORIES 

&Xt&~<' 

Reno 
Phoenix 

Las Vegas 
So. California 

Las Vegas Division 
4208 Areata Way, Suite A • Las Vegas, NV 89030 

(702) 657-1010 • Fax: (702) 657-1577 
1-888-368-3282 

CLIENT: El Paso Natural Gas Company 
8645 Railroad Drive 
El Paso, TX 79904 

ATTN: Darrell Campbell 

PROJECT NAME: S.J.R.P. NEL ORDER ID: P0006089 
PROJECT NUMBER: NA 

Attached are the analytical results for samples in support ofthe above referenced project. 

Samples submitted for this project were not sampled by NEL Laboratories. Samples were received by NEL in 
good condition, under chain of custody on 6/30/00. 

Should you have any questions or comments, please feel free to contact our Client Services department at (602) 
437-0099. 

Some QA results have been flagged as follows: 
Jl - The batch MS and/or MSD were outside acceptance limits. The batch LCS was acceptable. 

CERTIFICATIONS: 
Reno Las Vegas S. California 

Arizona AZ0520 AZ0518 AZ0605 
California 1707 2002 2264 
US Army Corps Certified Certified 
of Engineers 

Reno Las Vegas S. California 
Idaho Certified Certified 
Montana Certified Certified 
Nevada NV033 NV052 CA084 
L.A.C.S.D. 10228 

Corporate Office & Reno Division • 1030 Matley Lane • Reno, NV 89502 • (702) 348-2522 



NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company 
PROJECT ID: S.J.R.P. 
PROJECT*: NA 

TEST: Inorganic Non-Metals 
MATRIX: Aqueous 

CLIENT ID: F00-0155 
DATE SAMPLED: 6/29/00 
NEL SAMPLE ID: P0006089-01 

PARAMETER RESULT 
REPORTING 

LIMIT 
Ammonia, as N 0.90 0.3 
Nitrate, as N ND 10. 
Nitrite, as N ND 10. 
Sulfate 16000 1000. 
TKN (Total Kjeldahl Nitrogen) 2.7 0.3 
Total Phosphorus ND 0.01 

D. F. METHOD UNITS ANALYZED 

1 SM 4500-NH3 B/E mg/L-N 7/8/00 
100 EPA 300.0 mg/L-N 7/1/00 
100 EPA 300.0 mg/L-N 7/1/00 

10000 EPA 300.0 mg/L 7/7/00 
1 SM 4500-N C/NH3 E mg/L-N 7/11/00 
1 SM 4500-P E mg/L-P 7/5/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: 
PROJECT ID: 
PROJECT #: 

TEST: 
MATRIX: 

El Paso Natural Gas Company 
S.J.R.P. 
NA 

Inorganic Non-Metals 
Aqueous 

CLIENT ID: F00-0156 
DATE SAMPLED: 6/29/00 
NEL SAMPLE ID: P0006089-02 

PARAMETER RESULT 
REPORTING 

LIMIT 
Ammonia, as N ND 0.3 
Nitrate, as N ND 5. 
Nitrite, as N ND 5. 
Sulfate 7500 1000. 
TKN (Total Kjeldahl Nitrogen) 1.8 0.3 
Total Phosphorus 0.040 0.01 

D. F. METHOD UNITS ANALYZED 

1 SM 4500-NH3 B/E mg/L-N 7/8/00 
50 EPA 300.0 mg/L-N 7/1/00 
50 EPA 300.0 mg/L-N 7/1/00 

10000 EPA 300.0 mg/L 7/7/00 
1 SM 4500-N C/NH3 E mg/L-N 7/11/00 
1 SM 4500-P E mg/L-P 7/5/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: 
PROJECT ID: 
PROJECT #: 

TEST: 
MATRIX: 

El Paso Natural Gas Company 
S.J.R.P. 
NA 

Inorganic Non-Metals 
Aqueous 

CLIENT ED: F00-0157 
DATE SAMPLED: 6/29/00 
NEL SAMPLE ID: P0006089-03 

PARAMETER RESULT 
REPORTING 

LIMIT 

Ammonia, as N 2.7 0.3 
Nitrate, as N ND 5. 
Nitrite, as N ND 5. 
Sulfate 11000 250. 
TKN (Total Kjeldahl Nitrogen) 4.6 0.3 
Total Phosphorus 0.020 0.01 

D. F. METHOD UNITS ANALYZED 

1 SM 4500-NH3 B/E mg/L-N 7/8/00 
50 EPA 300.0 mg/L-N 7/1/00 
50 EPA 300.0 mg/L-N 7/1/00 

2500 EPA 300.0 mg/L 7/7/00 
1 SM 4500-N C/NH3 E mg/L-N 7/10/00 
1 SM 4500-P E mg/L-P 7/5/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company CLIENT ID: Method Blank 
PROJECT ID: S.J.R.P. DATE SAMPLED: NA 
PROJECT #: NA NEL SAMPLE ID: 000701IC-BLK 

TEST: Non-Metals 

REPORTING 
PARAMETER RESULT LIMIT D. F. METHOD UNITS ANALYZED 
Nitrate, as N ND 0.1 1 EPA 300.0 mg/L-N 7/1/00 
Nitrite, as N ND 0.1 1 EPA 300.0 mg/L-N 7/1/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: 
PROJECT ID: 
PROJECT #: 

TEST: 

El Paso Natural Gas Company 
S.J.R.P. 
NA 

Non-Metals 

CLIENT ID: 
DATE SAMPLED: 
NEL SAMPLE ID: 

Method Blank 
NA 
000705TP-BLK 

PARAMETER 
Total Phosphorus 

RESULT 
ND 

REPORTING 
LIMIT 

0.01 
D.F. METHOD 

SM 4500-P E 

UNITS ANALYZED 

mg/L-P 7/5/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company CLIENT ID: Method Blank 
PROJECT ID: S.J.R.P. DATE SAMPLED: NA 
PROJECT*: NA NEL SAMPLE ID: 000707IC-BLK 

TEST: Non-Metals 

REPORTING 
PARAMETER RESULT LIMIT D. F. METHOD UNITS ANALYZED 
Chloride ND 0.1 1 EPA 300.0 mg/L 7/7/00 
Sulfate ND 0.1 1 EPA 300.0 mg/L 7/7/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company 
PROJECT ID: S.J.R.P. 
PROJECT*: NA 

TEST: Non-Metals 

CLIENT ID: Method Blank 
DATE SAMPLED: NA 
NEL SAMPLE ID: 000708nh3-BLK 

REPORTING 
PARAMETER RESULT LIMIT D. F. METHOD UNITS ANALYZED 
Ammonia, as N ND 0.2 1 SM 4500-NH3 B/E mg/L 7/8/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company 
PROJECT ID: S.J.R.P. 
PROJECT #: NA 

TEST: Non-Metals 

CLIENT ID: Method Blank 
DATE SAMPLED: NA 
NEL SAMPLE ID: 000710TKN-BLK 

REPORTING 
PARAMETER RESULT LIMIT D. F. METHOD UNITS ANALYZED 

TKN (Total Kjeldahl Nitrogen) ND 0.3 1 SM 4500-N C/NH3 E mg/L 7/10/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company 
PROJECT ID: S.J.R.P. 
PROJECT #: NA 

TEST: Non-Metals 

CLIENT ID: Method Blank 
DATE SAMPLED: NA 
NEL SAMPLE ID: 000711TKN-BLK 

REPORTING 
PARAMETER RESULT LIMIT D. F. METHOD UNITS ANALYZED 
TKN (Total Kjeldahl Nitrogen) ND 0.3 1 SM 4500-N C/NH3 E mg/L 7/11/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: 
PROJECT ID: 
PROJECT #: 

TEST: 
METHOD: 
MATRIX: 
DILUTION: 

El Paso Natural Gas Company 
S.J.R.P. 
NA 

CLIENT ID: F00-0155 
DATE SAMPLED: 6/29/00 
NEL SAMPLE ID: P0006089-01 

BTEX by EPA SW846 Method 8021B, Dec. 1996 
EPA 802IB ANALYST: 
Aqueous EXTRACTED: 
1 ANALYZED: 

JJM - Las Vegas Division 
7/10/00 
7/10/00 

PARAMETER 
Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Result 
ND 
ND 
ND 
ND 

Reporting 
Limit 
2. ug/L 
2. ug/L 
2. ug/L 
2- Ug/L 

QUALITY CONTROL DATA: 

Surrogate 

a,a,a-Trifluorotoluene 
% Recovery 

95 

Acceptable Range 

75- 125 

ND - Not Detected 
This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: 
PROJECT ID: 
PROJECT*: 

TEST: 
METHOD: 
MATRIX: 
DILUTION: 

El Paso Natural Gas Company 
S.J.R.P. 
NA 

CLIENT ID: F00-0156 
DATE SAMPLED: 6/29/00 
NEL SAMPLE ID: P0006089-02 

BTEX by EPA SW846 Method 8021B, Dec. 1996 
EPA 802IB ANALYST: 
Aqueous EXTRACTED: 
1 ANALYZED: 

JJM - Las Vegas Division 
7/10/00 
7/10/00 

PARAMETER 
Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Result 

24 
ND 
ND 
ND 

Mg/L 

Reporting 
Limit 
2. ug/L 
2. ug/L 
2. Ug/L 
2. ug/L 

QUALITY CONTROL DATA: 

Surrogate 

a,a,a-Trifluorotoluene 

% Recovery 

82 

Acceptable Range 
75- 125 

ND - Not Detected 
This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: EI Paso Natural Gas Company CLIENT ID: F00-0157 
PROJECT ID: S.J.R.P. DATE SAMPLED: 6/29/00 
PROJECT #: NA NEL SAMPLE ID: P0006089-03 

TEST: BTEX by EPA SW846 Method 8021B, Dec. 1996 
METHOD: EPA 802IB ANALYST: JJM - Las Vegas Division 
MATRIX: Aqueous EXTRACTED: 7/10/00 
DILUTION: 1 ANALYZED: 7/10/00 

Reporting 
PARAMETER Result Limit 
Benzene 100 ug/L 2. Mg/L 
Toluene ND 2. Mg/L 
Ethylbenzene 9.2 ug/L 2. Mg/L 
Total Xylenes ND 2. Mg/L 

QUALITY CONTROL DATA: 

Surrogate % Recovery Acceptable Range 
a,a,a-Trifluoroto]uene 98 75- 125 

ND - Not Detected 
This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: 
PROJECT TD: 
PROJECT #: 

TEST: 
METHOD: 
MATRIX: 
DILUTION: 

El Paso Natural Gas Company 
S.J.R.P. 
NA 

CLIENT TD: Trip Blank 
DATE SAMPLED: 6/29/00 
NEL SAMPLE ID: P0006089-04 

BTEX by EPA SW846 Method 8021B, Dec. 1996 
EPA 802IB ANALYST: 
Aqueous EXTRACTED: 
1 ANALYZED: 

JJM - Las Vegas Division 
7/10/00 
7/10/00 

PARAMETER 
Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Result 
2.2 
ND 
ND 
ND 

Mg/L 

Reporting 
Limit 
2. ug/L 
2. Mg/L 
2. Mg/L 
2. Mg/L 

QUALITY CONTROL DA TA: 

Surrogate 

a .̂a-Trifluorotoluene 

% Recovery 

94 

Acceptable Range 

75- 125 

ND - Not Detected 
This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company CLIENT ID: Method Blank 
PROJECT ID: S.JR.P. DATE SAMPLED: NA 
PROJECT #: NA NEL SAMPLE ID: 000710BX20_A-BLK 

TEST: BTEX by EPA SW846 Method 8021B, Dec. 1996 
METHOD: EPA 802IB ANALYST: JJM - Las Vegas Division 
MATRIX: Aqueous EXTRACTED: 7/10/00 

ANALYZED: 7/10/00 

Reporting 
PARAMETER Result Limit 
MTBE ND Mt 5. ug/L 
Benzene ND 2. ug/L 
Toluene ND 2. ug/L 
Ethylbenzene ND 2. ug/L 
Total Xylenes ND 2. ug/L 

QUALITY CONTROL DATA: 

Surrogate % Recovery Acceptable Range 
a,a,a-Trifluorotoluene 106 75 - 125 

ND - Not Detected 
This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company 
PROJECT ID: S.J.R.P. 
PROJECT #: NA 

TEST: Metals 
MATRIX: Aqueous 

CLIENT JD: F00-0155 
DATE SAMPLED: 6/29/00 
NEL SAMPLE ID: P0006089-01 

ANALYST: JY - Reno Division 

RESULT REPORTING 
PARAMETER mg/L LIMIT 
Iron 0.38 0.3 mg/L 
Manganese 3.3 0.015 mg/L 

D. F. METHOD DIGESTED ANALYZED 

3 EPA 6010 7/3/00 7/10/00 
3 EPA 6010 7/3/00 7/10/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: 
PROJECT ID: 
PROJECT #: 

TEST: 
MATRIX: 

El Paso Natural Gas Company 
S.J.R.P. 
NA 

Metals 
Aqueous 

CLIENT ID: F00-0156 
DATE SAMPLED: 6/29/00 
NEL SAMPLE ID: P0006089-02 

ANALYST: JY - Reno Division 

RESULT REPORTING 
PARAMETER mg/L LIMIT 
Iron 0.32 0.3 mg/L 
Manganese 3.6 0.015 mg/L 

D.F. METHOD DIGESTED ANALYZED 

3 EPA 6010 7/3/00 7/10/00 
3 EPA 6010 7/3/00 7/10/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company 
PROJECT ID: S.J.R.P. 
PROJECT #: NA 

TEST: Metals 
MATRIX: Aqueous 

CLIENT ID: F00-0157 
DATE SAMPLED: 6/29/00 
NEL SAMPLE ID: P0006089-03 

ANALYST: JY - Reno Division 

RESULT REPORTING 
PARAMETER mg/L LIMIT 
ITOII 0.85 0.3 mg/L 

Manganese 8.5 0.015 mg/L 

D. F. METHOD DIGESTED ANALYZED 

3 EPA 6010 7/3/00 7/10/00 
3 EPA 6010 7/3/00 7/10/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company 
PROJECT ID: S.J.R.P. 
PROJECT #: NA 

TEST: Metals 

CLIENT ID: Method Blank 
DATE SAMPLED: NA 
NEL SAMPLE ID: P06089-FeMn-BLK 

RESULT REPORTING 
PARAMETER mg/L LIMIT 
Iron ND 0.1 mg/L 
Manganese ND 0.005 mg/L 

D. F. METHOD DIGESTED ANALYZED 

1 EPA 6010 7/3/00 7/10/00 
1 EPA 6010 7/3/00 7/10/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company 
PROJECT ID: S.J.R.P. 
PROJECT #: NA 

TEST: Inorganic Non-Metals 
MATRIX: Aqueous 

Spike Spike Percent Acceptable 
PARAMETER NEL Sample ID Amount Result Recovery Range RPD 
Nitrite, as N 000701IC-LCS 100 98 98 90-110 
Nitrite, as N 000701IC-LCSD 100 97 97 90-110 1. 
Nitrite, as N L0006360-02-MS 100 98 98 80- 120 
Nitrate, as N 000701IC-LCS 100 92 92 90-110 
Nitrate, as N 000701IC-LCSD 100 91 91 90-110 1.1 
Nitrate, as N L0006360-02-MS 100 91 91 80- 120 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: 
PROJECT ID: 
PROJECT #: 
TEST: 
MATRIX: 

El Paso Natural Gas Company 
S.J.R.P. 
NA 

Inorganic Non-Metals 
Waste Water 

Spike Spike Percent Acceptable 
PARAMETER NEL Sample ID Amount Result Recovery Range RPD 
Total Phosphorus 000705TP-LCS 0.25 0.239 96 80- 120 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company 
PROJECT ID: S.J.R.P. 
PROJECT #: NA 

TEST: Inorganic Non-Metals 
MATRIX: Aqueous 

Spike Spike Percent Acceptable 
PARAMETER NEL Sample ID Amount Result Recovery Range RPD 

Chloride 000707IC-LCS 100 96 96 90 r 110 

Chloride 000707IC-LCSD 100 98 98 90- 110 2.1 

Sulfate 000707IC-LCS 100 98 98 90-110 

Sulfate 000707IC-LCSD 100 98 98 90-110 0. 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company 
PROJECT ID: S.J.R.P. 
PROJECT #: NA 

TEST: Inorganic Non-Metals 
MATRIX: Drinking Water 

PARAMETER 

Ammonia, as N 

Ammonia, as N 

NEL Sample ID 

000708nh3-LCS 

L0007006-01-MS 

Spike 
Amount 

1 
1 

Spike 
Result 

1.008 

1.064 

Percent 
Recovery 

101 

106 

Acceptable 

Range RPD 

85-115 

80- 120 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: 
PROJECT ID: 
PROJECT #: 
TEST: 
MATRIX: 

El Paso Natural Gas Company 
S.J.R.P. 
NA 

Inorganic Non-Metals 
Aqueous 

PARAMETER 

TKN (Total Kjeldahl Nitrogen) 

TKN (Total Kjeldahl Nitrogen) 

NEL Sample ID 
000710TKN-LCS 
L0007010-13-MS 

Spike 
Amount 

1.25 

1.25 

Spike 
Result 

1.33 

1.89 

Percent 
Recovery 

106 
101 

Acceptable 

Range RPD 

82-119 

58- 131 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company 
PROJECT ID: S.J.R.P. 
PROJECT #: NA 

TEST: Inorganic Non-Metals 
MATRIX: Drinking Water 

PARAMETER 

TKN (Total Kjeldahl Nitrogen) 

TKN (Total Kjeldahl Nitrogen) 

NEL Sample ID 

000711TKN-LCS 

L0007049-01-MS 

Spike 

Amount 

1.25 

1.25 

Spike 

Result 

1.26 

2.24 

Percent 
Recovery 

101 

91 

Acceptable 

Range RPD 

80- 120 

80- 120 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company 
PROJECT ID: S.J.R.P. 
PROJECT #: NA 

TEST: Metals 

CLIENT ID: Method Blank 
DATE SAMPLED: NA 
NEL SAMPLE ID: P06089-FeMn-BLK 

RESULT REPORTING 
PARAMETER mg/L LIMIT D. F. METHOD DIGESTED ANALYZED 

Iron ND 0.1 mg/L 1 EPA 6010 7/3/00 7/10/00 
Manganese ND 0.005 mg/L 1 EPA 6010 7/3/00 7/10/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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SAMPLE KEY 

SAMPLE NUMBER: FO0-0043 LOCATION: SAN JUAN RIVER PLANT 
MATRIX: WATER 
SAMPLE DESCRIPTION: MONITOR WELL #5 
S D CONTINUED: 
S D CONTINUED: 
SAMPLE TIME: 13:30 SAMPLE DATE: 04/10/2000 

SAMPLE KEY 

SAMPLE NUMBER: F00-0044 LOCATION: SAN JUAN RIVER PLANT 
MATRIX: WATER 
SAMPLE DESCRIPTION: MONITOR WELL #9 
S D CONTINUED: 
S D CONTINUED: 
SAMPLE TIME: 15:30 SAMPLE DATE: 04/10/2000 

SAMPLE KEY 

SAMPLE NUMBER: F00-004 5 LOCATION: SAN JUAN RIVER PLANT 
MATRIX: WATER 
SAMPLE DESCRIPTION: MONITOR WELL #8 
S D CONTINUED: 
S D CONTINUED: 
SAMPLE TIME: 16:45 SAMPLE DATE: 04/10/2000 



NEL LABORATORIES 
Reno • Las Vegas 

Phoenix • So. California 

Las Vegas Division 
4208 Areata Way, Suite A • Las Vegas, NV 89030 

(702) 657-1010 • Fax: (702) 657-1577 
1-888-368-3282 

CLIENT. El Paso Natural Gas Company 
8645 Railroad Drive 
El Paso, TX 79904 

ATTN: Darrell Campbell 

PROJECT NAME: S.J.R.P. NEL ORDER ID: P0004027 
PROJECT NUMBER: NA 

Attached are the analytical results for samples in support ofthe above referenced project. 

Samples submitted for this project were not sampled by NEL Laboratories. Samples were received by NEL in 
good condition, under chain of custody on 4/12/00. 

Should you have any questions or comments, please feel free to contact our Client Services department at (602) 
437-0099. 

Some results have been flagged as follows: 
Jl - The batch MS and/or MSD were outside acceptance limits. The batch LCS was acceptable. 
Rl - Reporting limit raised due to sample matrix interference. 
Some QA results have been flagged as follows: 
Jl - The batch MS and/or MSD were outside acceptance limits. The batch LCS was acceptable. 

CERTIFICATIONS. 
Reno Las Vegas S. California 

Arizona AZ0520 AZ0518 AZ0605 
California 1707 2002 2264 
US Army Corps Certified Certified 
of Engineers 

Date 

Reno Las Vegas ^California 
Idaho Certified Certified 
Montana Certified Certified 
Nevada NV033 NV052 CA084 
L.A.C.S.D. • 10228 

Corporate Office & Reno Division • 1030 Matley Lane - Reno. NV 89502 • (7021 34R-?f>r>? 



NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company 
PROJECT ID: S.J.R.P. 
PROJECT #: NA 

TEST: Metals 
MATRIX: Aqueous 

CLIENT ID: F00-0043 
DATE SAMPLED: 4/10/00 
NEL SAMPLE ID: P0004027-01 

ANALYST: JF - Reno Division 

RESULT REPORTING 
PARAMETER mg/L LIMIT D. F. METHOD DIGESTED ANALYZED 

Iron 0.12 0.02 mg/L \ EPA 6010 4/13/00 4/17/00 
Manganese 3.3 0.005 mg/L 1 EPA 6010 4/13/00 4/17/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not he reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company 
PROJECT ID: S.J.R.P. 
PROJECT #: NA 

TEST: Metals 
MATRIX: Aqueous 

CLIENT ID: FOO-0044 
DATE SAMPLED: 4/10/00 
NEL SAMPLE ID: P0004027-02 

ANALYST: JF - Reno Division 

RESULT REPORTING 
PARAMETER mg/L LIMIT 
Iron 2.7 0.02 mg/L 
Manganese 9.2 0.005 mg/L 

D. F. METHOD DIGESTED ANALYZED 

1 EPA 6010 4/13/00 4/17/00 
1 EPA 6010 4/13/00 4/17/00 

D.F. - Dilution Factor 

ND - Not Detected 

'litis report shall not be reproduced except in full, without the written approval ofthe laboratory. 
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NEL LABORATORIES 
CU ENT: El Paso Natural Gas Company 
PROJECT ID: S.J.R.P. 
PROJECT #: NA 

TEST: Metals 
MATRIX: Aqueous 

CLIENT ID: F00-0045 
DATE SAMPLED: 4/10/00 
NEL SAMPLE ID: P0004027-03 

ANALYST: JF - Reno Division 

RESULT REPORTING 
PARAMETER mg/L LIMIT 

Iron 1.8 0.02 mg/L 
Manganese 2.4 0.005 mg/L 

D. F. METHOD DIGESTED ANALYZED 

1 EPA 6010 4/13/00 4/17/00 
1 EPA 6010 4/13/00 4/17/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory'. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company CLIENT ID: Method Blank 
PROJECT ID. S.J.R.P. DATE SAMPLED: NA 
PROJECT #. NA NEL SAMPLE ID: R04036i-BLK 

TEST: Metals 

RESULT REPORTING 
PARAMETER mg/L LIMIT D. F. METHOD DIGESTED ANALYZED 
Iron ND 0.02mg/L 1 EPA 6010 4/13/00 4/17/00 
Manganese ND 0.005 mg/L 1 EPA 6010 4/13/00 4/17/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 

CLIENT: El Paso Natural Gas Company 
PROJECT ID: S.J.R.P. 
PROJECT #: NA 

TEST: Inorganic Non-Metals 
MATRIX: Aqueous 

CLIENT ID. F00-0043 
DATE SAMPLED: 4/10/00 
NEL SAMPLE ID: P0004027-01 

PARAMETER RESULT 
REPORTING 

LIMIT D. F. METHOD UNITS ANALYZED 

Ammonia, as N 1.8 0.3 1 SM 4500-NH3 B/E mg/L-N 4/14/00 
Nitrate, as N ND Rl 5. 50 EPA 300.0 mg/L-N 4/12/00 
Nitrite, as N ND RI 5. 50 EPA 300.0 mg/L-N 4/12/00 
Orthophosphate, as P ND 0.01 1 SM 4500-P E mg/L-P 4/12/00 
Sulfate 16000 500. 5000 EPA 300.0 mg/L 4/17/00 
TKN (Total Kjeldahl Nitrogen) 4.8 0.3 1 SM 4500-N C/NH3 E mg/L-N 4/17/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval ofthe laboratory. 
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NEL LABORATORIES 

CLIENT: El Paso Natural Gas Company 
PROJECT ID: S.J.R.P. 
PROJECT #: NA 

TEST: Inorganic Non-Metals 
MATRIX: Aqueous 

CLIENT ID: FOO-0044 
DATE SAMPLED: 4/10/00 
NEL SAMPLE ID: P0004027-02 

PARAMETER RESULT 
REPORTING 

LIMIT 

Ammonia, as N 1.3 0.3 
Nitrate, as N ND Rl 5. 
Nitrite, as N ND RI 5. 
Orthophosphate, as P ND 0.01 
Sulfate 12000 500. 
TKN (Total Kjeldahl Nitrogen) 5.9 0.3 

D. F. METHOD UNITS ANALYZED 

1 SM 4500-NH3 B/E mg/L-N 4/14/00 
50 EPA 300.0 mg/L-N 4/12/00 
50 EPA 300.0 mg/L-N 4/12/00 
1 SM 4500-P E mg/L-P 4/12/00 

5000 EPA 300.0 mg/L 4/17/00 
1 SM 4500-N C/NH3 E mg/L-N 4/17/00 

D.F. - Dilution Factor 

ND - Not Detected 

litis report shall nut be reproduced except in full, without the written approval ofthe laboratory. 
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NEL LABORATORIES 

CLI ENT: El Paso Natural Gas Company 
PROJECT ID: S.J.R.P. 
PROJECT tt: NA 

TEST: Inorganic Non-Metals 
MATRIX: Aqueous 

CLIENT ID: F00-0045 
DATE SAMPLED: 4/10/00 
NEL SAMPLE ID: P0004027-03 

PARAMETER RESULT 
REPORTING 

LIMIT D. F. METHOD UNITS ANALYZED 

Ammonia, as N ND 0.3 1 SM 4500-NH3 B/E mg/L-N 4/14/00 
Nitrate, as N ND Rl 5. 50 EPA 300.0 mg/L-N 4/12/00 
Nitrite, as N ND Rl 5. 50 EPA 300.0 mg/L-N 4/12/00 
Orthophosphate, as P 0.040 0.01 1 SM 4500-P E mg/L-P 4/12/00 
Sulfate 5000 500. 5000 EPA 300.0 mg/L 4/17/00 
TKN (Total Kjeldahl Nitrogen) 3.4 0.3 1 SM 4500-N C/NH3 E mg/L-N 4/17/00 

D.F. - Dilution Factor 

ND-Not Detected 

This report shall not be reproduced except in full, without the written approval ofthe laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company CLIENT ID: Method Blank 
PROJECT ID: S.J.R.P. DATE SAMPLED: NA 
PROJECT #: NA NEL SAMPLE ID: 000412IC-BLK 

TEST: Non-Metals 

UNITS ANALYZED 

mg/L-N 4/12/00 
mg/L-N 4/12/00 

D.F. - Dilution Factor 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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REPORTING 
PARAMETER RESULT LIMIT D. F. METHOD 

Nitrate, as N ND 0.1 1 EPA 300.0 
Nitrite, asN ND 0.1 1 EPA 300.0 



NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company CLIENT ID: Method Blank 
PROJECT ID: S.J.R.P. DATE SAMPLED: NA 
PROJECT #: NA NEL SAMPLE ID: 000412OP-BLK 

TEST: Non-Metals 

REPORTING 
PARAMETER RESULT LIMIT D. F. METHOD UNITS ANALYZED 
Orthophosphate, as P ND 0.01 1 SM 4500-P E mg/L-P 4/12/00 

D.F. - Dilution Factor 

ND - Not Delected 

This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLI ENT: El Paso Natural Gas Company 
PROJECT ID: S.J.R.P. 
PROJECT #: NA 

TEST: Non-Metals 

CLIENT ID: Method Blank 
DATE SAMPLED: NA 
NEL SAMPLE ID: 000414NH3-BLK 

REPORTING 
PARAMETER RESULT LIMIT D. F. METHOD UNITS ANALYZED 
Ammonia, as N ND 0.3 1 SM 4500-NH3 B/E mg/L 4/14/00 

D.F. - Dilution Factor 

ND - Not Detected 

Jliis report shall not be reproduced except in full, without the written approval of the laboratory. 
11 



NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company CLIENT ID: Method Blank 
PROJECT ID: S.J.R.P. DATE SAMPLED: NA 
PROJECTS: NA NEL SAMPLE ID: 0004171C-BLK 

TEST: Non-Metals 

REPORTING 
PARAMETER RESULT LIMIT D. F. METHOD UNITS ANALYZED 
Sulfate ND 0.1 1 EPA 300.0 mg/L 4/17/00 

D.F. - Dilution Factor 

ND - Not Detected 

TJiis report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: 
PROJECT ID: 
PROJECT #: 

TEST: 
METHOD: 
MATRIX: 
DILUTION: 

El Paso Natural Gas Company 
S.J.R.P. 
NA 

CLIENT ID: FOO-0043 
DATE SAMPLED: 4/10/00 
NEL SAMPLE ID: P0004027-01 

BTEX by EPA SW846 Method 8021B, Dec. 1996 
EPA 802IB ANALYST: 
Aqueous EXTRACTED: 
1 ANALYZED: 

BBC- Division 
4/13/00 
4/13/00 

PARAMETER 
Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Result 
ND 
ND 
ND 
ND 

Reporting 
Limit 
2. ug/L 
2. ug/L 
2. ug/L 
2. ug/L 

QUALITY CONTROL DA TA: 

Surrogate 

a,a,a-Trifluorotoluene 

% Recovery 

88 

Acceptable Range 
75- 125 

ND - Not Detected 
This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: 
PROJECT ID: 
PROJECT #: 

TEST: 
METHOD. 
MATRIX: 
DILUTION: 

El Paso Natural Gas Company 
S.J.R.P. 
NA 

CLIENT ID. F00-0044 
DATE SAMPLED: 4/10/00 
NEL SAMPLE ID: P0004027-02 

BTEX by EPA SW846 Method 8021B, Dec. 1996 
EPA 802IB ANALYST: 
Aqueous EXTRACTED: 
1 ANALYZED: 

BBC - Division 
4/13/00 
4/13/00 

PARAMETER Result 
Reporting 

Limit 
Benzene 48 Ug/L 2. ug/L 
Toluene 2.1 ug/L 2. ug/L 
Ethylbenzene 4.7 ug/L 2. ug/L 
Total Xylenes 5.9 Mg/L 2. Mg/L 

QUALITY CONTROL DA TA: 

Surrogate % Recovery Acceptable Range 
a,a,a-Trifluorotoluene 89 75- 125 

ND - Not Detected 
This report shall not be reproduced except in full, without the written approval of the laboratoiy. 
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NEL LABORATORIES 
CLIENT: 
PROJECT ID: 
PROJECT #: 

TEST: 
METHOD: 
MATRIX: 
DILUTION: 

El Paso Natural Gas Company 
S.J.R.P. 
NA 

CLIENT ID. F00-0045 
DATE SAMPLED: 4/10/00 
NEL SAMPLE ID: P0004027-03 

BTEX by EPA SW846 Method 802IB, Dec. 1996 
EPA 802 IB ANALYST: 
Aqueous EXTRACTED: 
1 ANALYZED: 

BBC - Division 
4/13/00 
4/13/00 

Reporting 
PARAMETER Result Limit 
Benzene 200 Jl ug/L 2. Ug/L 
Toluene 4.4 ug/L 2. ug/L 

Ethylbenzene ND 2. ug/L 
Total Xylenes 9.5 ug/L 2. ug/L 

QUALITY CONTROL DA TA: 

Surrogate % Recovery Acceptable Range 

a,a,a-Trifluorotoluene 87 75- 125 

ND - Not Detected 
TJiis report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: 
PROJECT ID: 
PROJECT #: 

TEST: 
METHOD: 
MATRIX: 
DILUTION: 

El Paso Natural Gas Company 
S.J.R.P. 
NA 

CLIENT ID: Trip Blank 
DATE SAMPLED: 4/10/00 
NEL SAMPLE ID: P0004027-04 

BTEX by EPA SW846 Method 8021B, Dec. 1996 
EPA 802IB » ANALYST: 
Aqueous EXTRACTED: 
1 ANALYZED: 

BBC - Division 
4/13/00 
4/13/00 

PARAMETER 
Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Result 
~ND 

ND 
ND 
ND 

QUALITY CONTROL DA TA: 

Surrogate 

a,a,a-Trifluorotoluene 

% Recovery 
85 

Reporting 
Limit 
2. ug/L 
2. ug/L 
2. Ug/L 
2. ug/L 

Acceptable Range 
75- 125 

ND - Not Detected 
This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: 
PROJECT ID: 
PROJECT #: 

TEST: 
METHOD: 
MATRIX: 

EI Paso Natural Gas Company 
S.J.R.P. 
NA 

CLIENT ID: 
DATE SAMPLED: 
NEL SAMPLE ID: 

BTEX by EPA SW846 Method 8021B, Dec. 1996 
EPA 802IB ANALYST: 
Aqueous EXTRACTED: 

ANALYZED: 

Method Blank 
NA 
000413AQ21-BLK 

BJV - Las Vegas Division 
4/13/00 
4/13/00 

PARAMETER 
MTBE 
Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Result 
" N D 

ND 
ND 
ND 
ND 

Reporting 
Limit 

Mg/L 

Mg/L 
Mg/L 
Mg/L 

QUALITY CONTROL DATA: 

Surrogate 
a,a,a-Trifluorotoluene 

% Recovery 
100 

Acceptable Range 
75 - 125 

ND - Not Detected 
This report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLI ENT: El Paso Natural Gas Company 
PROJECT ID: S.J.R.P. 
PROJECT #: NA 

TEST: Inorganic Non-Metals 
MATRIX: Aqueous 

Spike Spike Percent Acceptable 
PARAMETER NEL Sample ED Amount Result Recovery Range 

Nitrite, as N 000412IC-LCS 100 105 105 90- 110 

Nitrite, as N L0004017-03-MS 5 4.23 85 67- 116 

Nitrate, as N 000412IC-LCS 100 103 103 90- 110 

Nitrate, as N L0004017-03-MS 5 6.38 106 80- 120 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval ofthe laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company 
PROJECT ID: S.J.R.P. 
PROJECT #: NA 

TEST: Inorganic Non-Metals 
MATRIX: Aqueous 

PARAMETER NEL Sample ED 

Orthophosphate, as P 0004120P-LCS 

Orthophosphate, as P P0004027-01 -MS 

Orthophosphate, as P P0004027-01 -MSD 

Spike Spike Percent Acceptable 

Amount Result Recovery Range RPD 

0.25 0.241 96 85- 115 

0.25 0.239 96 80- 120 

0.25 0.24 96 80- 120 0.4 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval ofthe laboratory. 
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NEL LABORATORIES 
CLI ENT: El Paso Natural Gas Companv 
PROJECT ID: S.J.R.P. 
PROJECTS: NA 

TEST. BTEX by EPA SW846 Method 8021B, Dec. 1996 
MATRIX: Aqueous 

Spike Spike Percent Acceptable 
PARAMETER NEL Sample ED Amount Result Recovery Range RPD 

Benzene 000413AQ21-LCS 20 21 105 85-115 

Benzene P0004027-03-MS 20 212 60 Jl 70- 130 

Benzene P0004027-03-MSD 20 214 70 70- 130 

Toluene 000413AQ21-LCS 20 21 105 85- 115 

Toluene P0004027-03-MS 20 23 93 70- 130 

Toluene P0004027-03-MSD 20 23 93 70- 130 0. 

Ethylbenzene 000413AQ21-LCS 20 20 100 85 - 115 

Ethylbenzene P0004027-03-MS 20 19 95 70- 130 

Ethylbenzene P0004027-03-MSD 20 19 95 70- 130 0. 

Total Xylenes 000413AQ21-LCS 60 62 103 85- 115 

Total Xylenes P0004027-03-MS 60 64 91 70- 130 

Total Xylenes P0004027-03-MSD 60 63 89 70 - 130 1.9 

ND - Not Detected 

77;/.v report shall not be reproduced except in full, without the written approval of the laboratory. 
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NEL LABORATORIES 
CLIENT: El Paso Natural Gas Company 
PROJECT ID: S.J.R.P. 
PROJECT #: NA 

TEST: Inorganic Non-Metals 
MATRIX: Waste Water 

Spike Spike Percent Acceptable 
PARAMETER NEL Sample ID Amount Result Recovery Range RPD 
Ammonia, asN 000414NH3-LCS 1 1.008 101 80- 120 

Ammonia, asN 000414NH3-LCSD 1 1.008 101 80- 120 0. 

Ammonia, as N L0004102-01-MS 1 1.008 101 80- 120 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval ofthe laboratory. 
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NEL LABORATORIES 
CLIENT. 
PROJECT ID: 
PROJECT #. 

TEST: 
MATRIX: 

El Paso Natural Gas Company 
S.J.R.P. 
NA 

Inorganic Non-Metals 
Drinking Water 

PARAMETER 
Spike Spike Percent Acceptable 

PARAMETER NEL Sample EO Amount Result Recovery Range RPD 
Sulfate 000417IC-LCS 100 102 102 90- 110 
Sulfate 000417IC-LCSD 100 100 100 90- 110 2. 
Sulfate P0004024-09-MS 100 139 92 80- 120 
Sulfate P0004024-09-MSD 100 150 103 80- 120 11.3 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval ofthe laboratory. 
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NEL LABORATORIES 
CLI ENT: El Paso Natural Gas Company 
PROJECT ID. S.J.R.P. 
PROJECT ff: NA 

TEST: Inorganic Non-Metals 
MATRIX: Wastewater 

PARAMETER 

TKN (Total Kjeldahl Nitrogen) 
NEL Sample ID 

L0004107-02-MS 

Spike 
Amount 

1.25 

Spike 
Result 

61.88 

Percent 
Recovery 

70 

Acceptable 
Range RPD 

70- 130 

ND - Not Detected 

This report shall not be reproduced except in full, without the written approval of the laboratoiy. 

23 



NEL LABORATORIES 
CU ENT: El Paso Natural Gas Company 

* PROJECT ID: S.J.R.P. 
PROJECT #: NA 

TEST: Metals 
MATRIX: Aqueous 

Spike Spike Percent Acceptable 
PARAMETER NEL Sample ED Amount Result Recovery Range RPD 

Iron R04036i-LCS 1 0.909 91 85- 115 
Iron R0004036-01-MS 1 1.11 89 75 - 125 
Iron R0004036-01-MSD 1 1.1 88 75 - 125 1.1 
Manganese R04036i-LCS 0.5 0.52 104 85- 115 
Manganese R0004036-01-MS 0.5 0.517 100 75 - 125 
Manganese R0004036-01-MSD 0.5 0.52 101 75 - 125 0.6 

ND - Not Detected 
77//.S- report shall not be reproduced except in full, without the written approval of the laboratoiy. 
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San Juan River Plant Work Plan 

1 INTRODUCTION 
At the request of El Paso Natural Gas Company (EPNG), PSC has prepared the following 
Work Plan for a groundwater remediation pilot test at the San Juan River Plant (Plant). 

The Plant is located in Section 1, Township 29 North, Range 15 West, in San Juan 
County, New Mexico, approximately one mile north of Kirtland, New Mexico on San 
Juan County Rd. 6500. The Plant is situated on approximately 630 acres. 

The Plant was previously owned by El Paso Natural Gas Company (EPNG), and is 
currently owned and operated by Western Gas Processors, Ltd. EPNG has pursued 
environmental issues at the Plant since 1985. EPNG installed 21 monitoring wells (MW) 
between 1985 and 1995 to evaluate groundwater quality and characteristics and determine 
if impacts to the environment may have been the result of plant activities. 

2 OBJECTIVE 
The objective of the workplan is to describe a Pilot Study that will determine the feasibility 
of using air-sparging technologies to reduce levels of hydrocarbons in groundwater to 
below regulatory standards. Regulatory drivers for soil and groundwater at this site 
include the New Mexico Oil Conservation Division's (NMOCD) Remediation of Leaks, 
Spills, and Releases Guidelines and the New Mexico Water Quality Control Corrunission's 
(NMWQCC) Regulations 3-103. Concentrations of benzene in groundwater from 
monitoring wells MW-08 and MW-09 have historically been above NMWQCC standards. 
EPFS will operate this pilot test to determine if air sparging is a suitable method for 
remediating the groundwater at monitoring wells MW-08 and MW-09. The locations of 
the monitoring wells are shown on Figure 1. 

3 SITE BACKGROUND 
A number of studies were conducted at the Plant from 1985 to 1995. Relevant studies are 
summarized below. 

In 1985, Geoscience Consultants, Ltd. (GCL) conducted an investigation prior to 
submittal of a discharge plan. GCL identified petroleum hydrocarbon-impacted 
groundwater in two of nine piezometers installed during the investigation. In two other 
wells installed during the investigation a "petroliferous odor" was described, but sample 
results were not reported. 

K.W. Brown and Associates (KWB&A) conducted a study in 1987 to support the land 
treatment and disposal of approximately 9.67 million gallons of non-contact wastewater 
produced annually at the Plant. This report focused primarily on the potential effect of 
land treatment and disposal of wastewater on the soil and groundwater at the Plant. An 
extensive evaluation of local soil and groundwater was completed which described site 
specific geology, hydrology, and groundwater quality. 
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San Juan River Plant Work Plan 

KWB&A also installed three monitoring wells and piezometers in 1987 to further evaluate 
groundwater quality and groundwater flow in the land application areas, as well as the 
feasibility of land application of discharge water from the Plant. Piezometers installed 
during a Phase II investigation indicated the wastewater ponds appeared to be leaking and 
were considered the source of groundwater for the east portion of the Plant and may have 
influenced local groundwater flow characteristics. 

In 1992, the South Flare Pit and North Flare Pits were closed with Closure Summaries 
submitted to the NMOCD on February 8, 1993. These reports detailed remediation 
efforts when removing hydrocarbon-contaminated soil from the old flare pit locations. 
Remediation of the South Flare Pit began on September 28, 1992, and a total of 18,200 
cubic yards of contaminated material was removed. MW-04, 200 feet south of the South 
Flare Pit, did not show hydrocarbon contamination in groundwater samples collected in 
December of 1992. 

Remediation activities at the North Flare Pit began on October 29, 1992. Approximately 
3,520 cubic yards of contaminated soil was removed from the pit. Sampling of monitor 
well P-08, located 100 feet down gradient of the North Flare Pit, showed no benzene, 
toluene, ethylbenzene, and xylenes (BTEX) concentrations. The soil excavated from the 
pits has been landfarmed at the site. Details of the flare pit closures are outlined in 
EPNG's September 16, 1992 report. 

EPNG produced soil sampling and analysis reports, dated August 3, 1995, and August 22, 
1995, documenting the soil sampling and analysis from the former ponds at the Plant. Soil 
samples collected during this sampling event were analyzed for common cations and 
anions, total petroleum hydrocarbons (TPH), and BTEX. 

The former wastewater evaporation ponds were closed by EPNG in late 1995 and early 
1996. Pit and pond closure activities resulted in capping the ponds with low permeability, 
compacted soil. The activities were summarized in a letter report to the NMOCD dated 
November 26, 1996. 

The most recent investigation at the Plant was completed in the summer of 1995. During 
this phase of work Philip abandoned 17 wells, upgraded two wells, and installed five new 
monitoring wells. The abandoned wells had been installed between 1985 and 1987 to aid 
in the characterization of potential contaminant migration and to support the installation of 
the landfarm. EPNG chose to abandon these wells because they were no longer required 
or were found to be unusable. Three of the five new wells were installed to replace three 
of the abandoned wells in areas where EPNG wished to continue monitoring groundwater. 
These wells were replaced because they did not have accurate well construction data to 
allow them to be useful. Philip's 1995 report titled "Monitoring Well Installation, 
Upgrade and Abandonment" details this work. A soil and soil-gas investigation was also 
conducted in 1995 using Philip's RECON® van. Soil and soil-gas samples were collected 
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from areas adjacent to three wells that EPNG had identified as areas of concern. Philip's 
August 1995 report titled "Soil Gas and Soil Survey" presents the results of this work. 

Based on these past studies, it appears hydrocarbons remain concentrated in these isolated 
areas. 

4 PROPOSED REMEDIAL ACTION 
EPNG currently conducts quarterly groundwater sampling at the Plant. Historical data 
from groundwater samples at two of the wells indicate that benzene concentrations in 
groundwater are above NMWQCC standards. Based upon past success EPNG believes 
that air sparging in the impacted groundwater around monitoring wells MW-08 and MW-
09 will supply oxygen to indigenous microorganisms that will reduce benzene 
concentrations in the groundwater to below NMWQCC standards. 

4.1 Proposed Technology 

EPNG proposes injecting a low flow of air beneath impacted groundwater and pulsing that 
flow by turning the system off for a period of 12 hours every day to help reduce 
channeling and induce bioremediation. A low flow of air into the groundwater will also 
help volatilize the contaminants as well as encourage bioremediation of these components 
by supplying oxygen to microorganisms in both groundwater and the vadose zone. No 
vent testing will be conducted during this pilot test. 

One advantage of using low flow air sparging is that volatile organic hydrocarbons are not 
directly discharged to the atmosphere. Low flow air injection systems produce no 
condensate, no liquid wastes, and no contaminated air stream, and since there is no 
discharge to the atmosphere, do not require air permitting. A process and instrumentation 
diagram is shown on Figure 2. 

Examples of the equipment or similar equipment to be used are included in Appendix A. 

5 TECHNICAL APPROACH 
EPNG proposes to install two sparge wells approximately 10 feet up-gradient from MW-
08 and MW-09. Historical groundwater data indicates that the sparge wells should be 
installed just south of MW-08 and MW-09. The sparge wells will be constructed in 
unconsolidated sediment to a total depth of approximately 20 feet below the water table 
providing bedrock is not encountered. I f bedrock is encountered, the wells will be 
installed below the water table and just above the bedrock if possible. The wells will be 
constructed with two-inch PVC casing and 0.01 inch slotted well screen. The entire 
length of the well screen will be submerged beneath the water table and will be two feet in 
length. 
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A 10-20 grade silica sand filter pack will be placed from the bottom of the boring to 
approximately one to two feet above the well screen. A bentonite seal will be placed 
above the filter pack to two feet above the water table. The remainder of the annular 
space will be grouted with a neat cement/bentonite slurry seal to the surface. The 
proposed sparge well construction is shown on Figure 3. 

6 PILOT TEST METHODOLOGY 
EPNG anticipates initiating the pilot test by sparging on 12-hour cycles. Extensive testing 
conducted by the United States Air Force Center for Environmental Excellence (AFCEE), 
and EPNG's experience in the local area, has shown that sparge systems are more 
effective when the air injected into a formation is pulsed. The pulsing helps to prevent and 
close preferential pathways that may be generated by overpressuring the formation. These 
pathways essentially short-circuit the treatment process and reduce the effectiveness of the 
sparge system. EPNG anticipates injecting 10 cubic feet per minute (cfrn) of air into each 
well at 50 pounds per square inch (psi). 

7 SYSTEM MONITORING 
Groundwater samples will be collected from MW-08 and MW-09 before, two weeks after 
startup, and after the pilot test, following standard purging and sampling methods. 
Dissolved oxygen readings will be recorded immediately before the pilot test and weekly 
thereafter for the duration of the pilot test to evaluate radius of influence and biologic 
activity. Groundwater samples will be analyzed for BTEX using US Environmental 
Protection Agency (USEPA) Method 8021. Forty-eight hours prior to sample collection, 
the sparge system will be shut-off to ensure natural groundwater conditions are 
encountered and the samples are not biased by the system. EPNG will operate the pilot 
test system for a period of one month, unless a decision is made to operate the system 
longer. 

After the sampling event at the end of the one-month testing period, sampling will 
continue at the regularly scheduled quarterly time frame until four consecutive clean 
quarters have been achieved. 

In the event sample analysis indicates groundwater above standards, a decision will be 
made by EPNG to operate the air sparge system or use an alternative method for treating 
the groundwater. 

8 REPORTING 
At the completion of the air sparge pilot test, EPNG will submit a report summarizing the 
results. Included in the report will be a diagram showing locations of the existing MW's 
and sparge wells, pressure readings recorded during the pilot test activities and 
groundwater analytical results for all sample events conducted during the pilot test. 
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9 REGULATORY REQUIREMENTS 
The San Juan River Plant is subject to quarterly groundwater sampling requirements that 
are submitted to the NMOCD in an annual report. 

The system will be turned off 48 hours prior to any scheduled groundwater-sampling 
event to allow the groundwater conditions to stabilize prior to groundwater-sampling 
activities. 

10 SUMMARY 
EPNG proposes to perform a Pilot Test to determine the feasibility of remediating 
groundwater at the San Juan River Plant using air sparging technologies. Air sparging is 
proposed to supply air/oxygen to promote bioremediation of hydrocarbons in the 
groundwater. 
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Figure 1 - Location of Existing and Proposed Wells 
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Figure 2 - Proposed Pilot System Process and Instrumentation 
Diagram 
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Figure 3 - Proposed Sparge Well Detail 
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Appendix A - Proposed Air Sparging Equipment 



FORM AJ 403 

OPERATING INSTRUCTIONS & PARTS MANUAL 

OIL-LESS AIR COMPRESSOR 
MODEL 4Z707 

HEAD CAREFULLY BEFORE ATTEMPTING TO ASSEMBLE I r ^ T ^ 
nFctraiBED PROTFCT YOURSELF AND OTHERS BY OBSERVING ALL SAFETY INFORMATION. FAlLUHt IU 
& S £ 8 ^ PERSONAL INJURY AND/OR PROPERTY DAMAGE! 

RETAIN INSTRUCTIONS FOR FUTURE REFERENCE. 

Figure 1 

Description 
The Gast oil-less air compressor is specifically designed 
to give long life under demanding conditions. Specially 
suited for providing compressed air for aeration, dental, 
food processing, pneumatic controls, computer 
electronics, OEM equipment, etc. 

Specifications 

VOLTS @ 
60 HZ. 

MAX. 
PRESS. 

DISPL 
CFM 

DIMENSIONS 

MODEL HP 
VOLTS @ 
60 HZ. 

MAX. 
PRESS. 

DISPL 
CFM W fl L Wt 

4Z7TJ7 2 230 100 PSI 109 12.25 8.75 22-50 60 



Replace Copies 5/22/98" 

Product Specifications 

CAST RANUPACTURm HC_ 
A I W e> OEX Corporation 
Pasl Office Box 97 
Beftlen Horear. ttCNgon 
Prt 614/926-6171 
Fax; 6W9Z5-B28B 

Model Number Motor 
Rf 

60 cycle 

>M 

50 cycle 
HP kW 

Ne 

lbs. 

Wl. 

kg 

BHDM-19-Ma50X 115/230-1 
110/220-1 

1725 1425 2 1.1 ao.s 36J50 115/230-1 
110/220-1 

PART NUMBER: 
REVISION: 

RTD333 

SOUNO LEVEL _ 

NORMAL AMBIENT _ 

RELATIVE HUMIDITY 

ENVIRONMENT 

84 dQ(A) 

•5 OegC - *40 degC 

20% - 80% 

Cleon Dust Free 

TECHNICAL DATA SUBJECT TQ CHANGE 
WITHOUT NOTICE. 

0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 0 20 40 60 BO 100 

Metric-Pressure Cbor) US./lmperial-Pressure Cpsig) 

PRODUCT DIMENSIONS 
« METRIC (mm) 
« ALL DWEN5IQNS ARE REFERENCE ONLY 

Model Number A AS AC AD AE AF B H HC HO HE K K1 LE LG 
I 

"I 
LM 

6HDM-19-M850X 124 165 290 155 261 — 127 89 — 213 133 9 32 — 5<a 195 97 



FORM AJ 403 MODEL 4Z707 

General Safety Information 
CAUTION: Never lubricate th is dry oil-less piston 
pump. The teflon filled rings are selMubricating and 
require no o i l . The motor bear ings are grease 
packed for the life of the bear ing. 

WARNING: TO AVOID EXPLOSIVE HAZARD, DO NOT 
PUMP COMBUSTIBLE LIQUIDS OR VAPORS WITH 
THESE UNITS OR USE IN AN AMBIENT THAT CON
TAINS COMBUSTIBLE VAPORS OR LIQUIDS. 

IMPORTANT: UNIT COMES WITH PRE-SET SAFETY 
VALVE. DO NOT MAKE ANY ADJUSTMENTS TO THIS 
VALVE. IF VALVE MALFUNCTIONS, REPLACE IT. ALL 
ELECTRIC WIRING TO THIS UNIT SHOULD BE 
DONE IN ACCORDANCE WITH LOCAL AND STATE 
CODES. UNIT SHOULD BE ELECTRICALLY 
GROUNDED FOR SAFETY. 

Operation 
CAUTION: DO NOT exceed maximum pressure on 
compressor. When operating compressor under 
start-stop condit ions, use properly rated pressure 
switch. 

installation 
Select a cool, clean area for location of compressor. 

ELECTRICAL 

1. Wiring instructions are located on plate covering 
electrical terminals. 

2. When wiring is completed, secure plate to original 
position. 

NOTE: Do not discard this plate. 

PIPING 
Use only discharge pipe or tubing ID equal to or greater 
than pump discharge port. 

Maintenance 
CLEANING 

NOTE: Unit requires NO flushing. 
To remove filter, proceed as follows using Figure 2 as ref
erence: 
1. Twist and remove plastic jar of inlet filter (Ref. No. 1) 

to expose fell element, 
2. Remove felt from holder and check condition. 
3. Clean or replace felt element as required. 
NOTE: Oust off felt element if it becomes dirty. 
4. Replace plastic jar. 
INSPECTION 
Regular inspection may prevent expensive repairs. 
CAUTION: If pump or motor shows evidence of over-, 
nesting or excessive noise, stop immediately for 
repairs. 

DISASSEMBLY 

It is not necessary to remove the filter (Ref. No. 1) from 
the cylinder head (Ref. No. 4) as metal chips could be 
dislodged and enter the unit. 

1. Remove the shroud (Ref. No. 19), cylinder head, and 
valve components. 

2. DO NOT re-arrange the valve components. 
3. Remove the cylinder (Ref. No. 10) and rings. 
4. Make sure all parts are clean before reassembling. 
5. DO NOT use any chlorinated solvents to clean 

valves, or any liquids to flush units. 

IMPORTANT: THE STAINLESS STEEL VALVES MAY 
BE CLEANED WITH WATER. ALL PARTS, EXCEPT 
THE VALVES, CAN BE CLEANED WITH ANY INDUS
TRIAL, NON-FLAMMABLE, NON-TOXIC, CLEANING 
SOLVENT. 

RE-ASSEMBLY 

1. Install piston seals (Ref. No. 12), piston rings (Ref. 
No. 11), and the rider ring (Ref. No. 14) on the pis
ton (Ref. No. 13). 

2. Locate ring joints approximately opposite each 
other. 

3. Attach cylinder to shaft end motor bracket with the 
cylinder screws (Ref. No. 31} and 1IA' washers. 

4. Tighten screws finger tight. 
5. Move piston to top, dead center position. 
6. Adjust the cylinder flush with the top of the piston 

and Orque cylinder screws to 150 Ib. in. 
7- Re*torque a second time. 
8. Stack the valve components in order as shown in 

the detail. The valve leaf is pre-bent and should not 
be adjusted in any way. 

9. Install the cylinder head, lockwashers and head 
screws. The exhaust ports in the cylinder head 
have been marked by omitting the ends of the fins. 

10. Torque the head screws to 95-105 Ib. in. and re-
torque a second time. 

ORDER REPLACEMENT PARTS 
BY CALLING TOLL FREE 

1-800-323-0620 

Please provide following information: 

* Model Number 

* Serial Number (if any) 

* Part Description and Number 
as shown in Parts List. 

Address p«drts correspondence to: 

Par ts C o m p a n y of Amer ica 

1250 Busch Parkway 
Buffalo Grove, IL 60089 

_ 2 — 
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Figure 2 — Replacement Parts Illustration 

REF. PART REF. PART 
NO. DESCRIPTION NO. QTY. NO- DESCRIPTION NO. QTY. 

1 Filter assembly B300F 4 20 Elbow fitting w/nut & sleeve AF537A 4 
2 • Filter felt B344A 4 21 Manifold AF550A 2 

• 3 tSafety valve AF720A 1 22 Manifold AF659 1 
4 Cylinder head AF507 4 23 Flareless elbow AF665 1 
5 •Head gasket AF520A 4 24 Fan & adapter assem.. CCW AF748 1 
6 •Outlet valve AF545 4 25 Nipple BA707 1 
7 Valve plate AF543 4 26 Reducing tee BA409 1 
8 • Inlet valve AF544 4 27 Close nipple BA706C 1 
9 • Cylinder gasket AF521 4 28 Fan screw, 1/4-20 x 2VA B8663 2 

10 Cylinder AF509 4 29 Retaining ring AF663 2 
11 •Piston ring AF541 8 30 Fan adaptor AF743 2 
12 •Piston seal AF540 8 31 Socket head cap screw, 
13 Piston rod assembly AH356M 4 1/4-20 x 1" BB619 24 
14 • Rider ring AF595 4 32 Cylinder head plug BA503 5 
15 Eccentric AFS15M 4 33 ...Fan & adapter assem., CW AF747 1 
16 Square key A8136F 2 34* Shcpud screw, 8-32 x 5/8" BB417 8 
17 CCW fan AF662 1 35 Elbow fitting w/nut & -
18 CWfan AF661 1 -• slee*e , AF664 1 
19 Shroud AF656 2 36 1/4J Lockwasher AF744 2 

(• ) Included in Service kit K303. 
(t) Adjustable safety valve. 



KSM 

KOBOLO KSM FL0WM6TER 

User Instructions 

CAUTION: For tafety I S U M I . picjtta read tha cautionary Irtformation located at the 
end oi tf*» manual, before tempting Irtstattstion. 

The KOBOLO KSM flowmeter is m high, volume measuring device. intended tor applications ir. 
which the corrosion resistance o-f synthetic materials (plasticl is reo^irod-

The KSM operates oo the principle of the variable area flowmeter (float in a conical tube). 

Tho KSM may be outfitted with setpoint relays (reed true - as many as fii on rhe rear raid to 
allow control of external e(e«ron«C3 by triggering on How rate information. 

A reed contact chain may be mounted on the measuring tube which, in conjunction with a 
magnet in tha (last, cart gfve a neariy continuous electrical outout signal indicating (low rate. 
Thts signal may be coupled to a bar graph or digrtal type display to allow remote reading, ol 
the flow rate as a percentage of fuB scale. 

The display electronics used hy rtva reed contact chain also contains two setpoint relays 
Capable of switching motor type loads and an analog output signal proportional to Host 
movement (user selected to ba 0-20 mA or 4-20 mAl. 

27Q - Scscifjcations 

Operacing Principle: Variable area orifice 

Dimensions: Sea Diagram 2.3 

Display: Directly read. caCbraied for Air or H 3 0 

Gectronic display available 

Range: See Tabic 2.2 & Diagram 2.3 

Operating Temperature: 32" F to 140" F 

Maximum Internal Pressure: 145 PSIG 



KOBOLD KSM FLOWMETER 

User Instructions 



KSM 2 

Tabla 2.1: MiitmiBl Comoosmoo 

Codyi Tforja<nid-T* or PolysuUofUj 

Hoac KSM X001 to 

KSM-X3CO PVOF 

KSM X60O PVC 

float Stoo: PVDF 

0 Rings: EPOM 

fittings: PVC 

TatKa AiC alas/Men* Tvnfl* *r Various Ptcssjyeii 

Model O p t i cmai Air Sc , 
MrnVta Nm'/h NWVh Nm'fci 

(OPSKS1 <J4J P3K51 (28-4 PSXJl <42_7 P3G1 (S«*_3 PSKJ1 (11.1 PSK51 (8S J PSX3J t39.«PSWl 

5MX001 0.9-5 1.2-7 1.4-3 1.S-10 2-13 5-13 2 - 1 * 2.5-14 i i - l S 

iM X005 2-i a f WS 4-30 5-3 S 5-*Q 6- t3 6-tS 7-SO S-S2 

; « XOTO fi.50 B-70 10-74 10-84 10-9Q 12-36 iz-ioa 

M xozo 10-70 12 30 14-120 15-130 20-150 20-150 20-170 20-1SO 20-200 

:M X030 JO-SO 15-130 20-150 50-190 2S-210 2S-230 M ISO 30-260 30-3 SC -

MXOfiO Z2-190 30-250 +0-3 BO 40-XOO SO-* SO 5O-*90 7S-SO0 70-550 7S-SS0) 

M X12Q 4S-370 60-520 •SO-GfsO 1O0-7S0 ioo-a4o 100-900 100-1000 120-1000 140-1100 

M X200 CO-SSO 9O-8O0 IOO-IOCO 120-1200 iso-t 3oo 1SO-15O0 1S0-15O0 200-1700 20O-180O 

MX300 100-860 140-1200 200-1SOO 200.1700 2S0-1300 2S0-2100 3OO-2200 300-2400 3OO.3S00 

MXSOO 



erielie* Pressure Gage has a large, , easy-to-read 4 dial.. (SHeWytfifferenfon medium and rtiEft pressures 

*>* Dwyer Majrnehelic* gif t* lor h'iph accuracy — guaranteed 
of full scale - and for the wide choice of Al ranges avail-

•'•-ti your needs precisely. Using- lawyer's simple frictionless 
-«fccl movement, i t quickly indicates low air or non-corro-

;'-ensures — either positi-5, negative (vacuum) o rd i f fe ren-
--esigrn resists shock, vsoration and over-pressures. No 

* :r Riitd to evaporate, freest or cause toxic or leveling prot> 
inexpensive too. 

used to measure fan and blower pressures, fitter resistance. 
"ity_ furnace draft, pressure drop across orifice -plates, liquid 
•••it.li bubbler systems and pressures in fluid amplifier or fluidic 
:. l l also checks gas-air ratio controls and automatic valves, 
* raters blood and respiratory pressures in medical care 

Hush.. . Surface .or Ploc Mounted 

a M o t u m a g . A single case 
ts is used for most ranges 
< Magnehelic gages. They 

5*n ba f. 'usti or s u r f a c e 
gWun lcd w i l h s t a n d a r d 
iprdwarft supplied. With the 

>tional A-GlO Pipe Mounting Kit they may be conveniently installed on hori-
w a l or vertical 1/.T-2" pipe. Although calibrated for vertical position, many ranges 

Jtave 1 inch may be used at any angle by simply re-zeroing. However, for ma«mum 
|*j*«recy. they must be calibrated in the Same position in which they are used. These 
P»saeri5lics ma«e Mjgneiiclic gages ideal (or noth stationary and portable applications. 

^Vi* hole is required lor (lush panel mounting. Complete mauntinR ana connection 
(togs iWus instructions are furnished with each instrument. 

Vent valves 
In apoiicatrons where pressure n commoQus and tne Magnenelic 
gage is connected By metal or piaslic tubing winch cannot be 
easily removed, we sugf.esr usmp, Owyc A-310A veni values lo 
Connect gage, Pressure can ilicii Or- removed to checH or re-zero 
the gage. 

HIGH AND MEDIUM PRESSURE MODELS 
Installation is similar to standard gages excepl Hut a hole is 
needed lor flush mounling. The medium pressure construction >s 
rated lor internal pressures "0 lo J'D psifl and the high pressure up 
ta AO psig. Auatiabli! in ,tll i.mrjcs. Because ol larger case, -will noi 
in in portable case, WCIRM 1 if i.. iOo i (InsuiLnion otti>e A-321 
safely felu*l v<iivc on siandarrj M.ipnciiem. gdC" Ollen provides 
adequate motccnon .IIMIH',7 in/rcrjuent overpressure; sw Q</!!elm 
S 1011 

PHYSICAL DATA 
Ambient temperature range: 20° to l f lO°!V 

Rated total pressure-. —JCT Hg. to 15 psig. 1 

Connections: Va" NPT high and low pressure taps 
duplicated — one pair side and one pair on back. 

Housing: Die cast a luminum. Case and aluminum 
parts Ir idite-dipped to withstand 165 hour salt spray 
test. Exterior f in is l i is baked dark, gray hammerloid. 

Standard ranees: See facing page. 

Accuracy: Plus or minus 2% of fu l l scale (3% on -0 
snd 4% on -00 ranRes), throughout range at 7Q't. 

Standard accessaries; Two Wj" NHT plugs for duplicate pres
sure taps, two Va" pipe thread la rubber tubing adapters, and 
ifrrcc flush mounting aoapters with screws. [Mounting ring 
jnd snap ring retainer substituted for 3 adapters in MP £ HP 
gjge accessories) 

weietU: 1 io. 2 oi. 

-l.Ow Ifr"Oe<-jlu,-c mO<JclS avadaule a* sorcial opl.on. 
•far at>oi>Ol'0«*s wilh r»*cn cyct* rate wid^n gage tola* orei-
\ufe l i l - n * . h-5lie« n U n j >-s ree«mmtnil»d See 
iV-^d'uni and pressure oolion-s at low«r'eU. 

0 ACCESSORIES 
Transparent overlays 
Furnished in red and green lo hien-
ligm and emphasize eriucal p<r5sures 

Adjustable signal f lag 
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EL PASO 
FIELD SERVICES 

April 4, 1997 

Mr. William Olson 
New Mexico Oil Conservation Division 
2040 S. Pacheco 
Santa Fe,NM 87505 

RE: San Juan River Plant Landfarm 

Dear Mr. Olson: 

In response to your letter of February 29, 1997 regarding closure of the San Juan River Plant 
Landfarm, please find attached the benzene, ethylbenzene, toluene, and xylene sample results from 
the four landfarm cells. Also attached is the laboratory Quality Assurance / Quality Control data. 
These samples were collected in November of 1996. All measured levels were within specified 
clean up levels. If you need any additional information to support final closure of the landfarm, 
please call me at (505) 599-2256. 

Sincerely yours, 

David Bays 
Sr. Environmental Scientist 

cc: Denny Foust - NMOCD - Aztec 
S. D. Miller/R. D. Cosby/SJRP Landfarm Project file 

El Paso Field Services Company P.O. Box 4990 Farmington, New Mexico 87499 Phone (505) 325-2841 Fax (505) 599-2119 



ft. PASO 
FIELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960963 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1118 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. | ANAL.: 11/27/96 11/27/96 

TYPE | DESCRIPTION: Soil Cell #1-1 

Field Remarks: 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

BENZENE <1 MG/KG 

TOLUENE <1 MG/KG 

ETHYLBENZENE <1 MG/KG 

TOTAL XYLENES <3 MG/KG 

TOTAL BTEX <6 MG/KG 

The Surrogate Recovery was at 115 

—BTEX is by EPA Method 8020 -

% for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

95.4% Solid 
Narrative: 

Approved By: 

960963.XLS, 12/4/96 



£LPASO 
F I E L D S E R V I C E S 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960964 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1120 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. | ANAL.: 11/27/96 11/27/96 

TYPE | DESCRIPTION: Soil Cell #1 -2 

Field Remarks: 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF i Q 

BENZENE <1 MG/KG 

TOLUENE < 1 MG/KG 

ETHYLBENZENE < 1 MG/KG 

TOTAL XYLENES <3 MG/KG 

TOTAL BTEX < 6 MG/KG 

The Surrogate Recovery was at 114 

—BTEX is by EPA Method 8020 -

% for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

94.2% Solid 
Narrative: 

d ^ j ^ j ^ L Date: 'V?Afr Approved By: 

960964.XLS.12/4/96 



EL PASO 
F I E L D S E R V I C E S 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960965 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1123 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. | ANAL.: 11/27/96 11/27/96 

TYPE | DESCRIPTION: Soil Cell #1-3 

Field Remarks: 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

BENZENE < 1 MG/KG 

TOLUENE < 1 MG/KG 

ETHYL BENZENE < 1 MG/KG 

TOTAL XYLENES < 3 MG/KG 

TOTAL BTEX < 6 MG/KG 

The Surrogate Recovery was at 112 
—BTEX is by EPA Method 8020 -

% for this sample All QA/QC was acceptable. 
•F = Dilution Factor Used 

91.3% Solid 
Narrative: 

Approved By: 



ft_PASO 
FIELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960966 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1126 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. | ANAL.: 11/27/96 11/27/96 

TYPE | DESCRIPTION: Soil Cell #1-4 

Field Remarks: 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

BENZENE < 1 MG/KG 

TOLUENE < 1 MG/KG 

ETHYLBENZENE < 1 MG/KG 

TOTAL XYLENES < 3 MG/KG 

TOTAL BTEX < 6 MG/KG 

The Surrogate Recovery was at 113 
—BTEX is by EPA Method 8020 -

% for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

91.7% Solid 
Narrative: 



A. PASO 
FIELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960967 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1130 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. | ANAL.: 11/27/96 11/27/96 

TYPE | DESCRIPTION: Soil Cell #1-5 

Field Remarks: 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

BENZENE <1 MG/KG 

TOLUENE < 1 MG/KG 

ETHYLBENZENE < 1 MG/KG 

TOTAL XYLENES <3 MG/KG 

TOTAL BTEX <6 MG/KG 

The Surrogate Recovery was at 113 
—BTEX is by EPA Method 8020 -

% for this sample All QA/QC was acceptable. 
•F = Dilution Factor Used 

92.0% Solid 
Narrative: 

Approved By: 



EL PASO 
FIELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960968 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1138 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. | ANAL.: 11/27/96 11/27/96 

TYPE | DESCRIPTION: Soil Cell #2-1 

Field Remarks: 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

BENZENE <1 MG/KG 

TOLUENE < 1 MG/KG 

ETHYL BENZENE < 1 MG/KG 

TOTAL XYLENES < 3 MG/KG 

TOTAL BTEX < 6 MG/KG 

The Surrogate Recovery was at 111 
—BTEX is by EPA Method 8020 — 

% for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

91.6% Solid 
Narrative: 

Approved By: 



EL PASO 
FIELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960969 

MTR CCZE ! SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1142 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. | ANAL.: 11/27/96 11/27/96 

TYPE | DESCRIPTION: Soil Cell #2-2 

Field Remarks: 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

BENZENE <1 MG/KG 

TOLUENE <1 MG/KG 

ETHYL BENZENE <1 MG/KG 

TOTAL XYLENES <3 MG/KG 

TOTAL BTEX <6 MG/KG 

The Surrogate Recovery was at 108 
—BTEX is by EPA Method 8020 -

% for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

92.4% Solid 
Narrative: 

Approved By: 



EL PASO 
FIELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field 10 Lab ID 

SAMPLE NUMBER: N/A 960970 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1145 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EX-.". | ANAL.: 11/27/96 11/27/96 

TYPE | DESCRIPTION: Soil Cell #2-3 

Field Remarks: 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

BENZENE <1 MG/KG 

TOLUENE <1 MG/KG 

ETHYL BENZENE <1 MG/KG 

TOTAL XYLENES <3 MG/KG 

TOTAL BTEX <6 MG/KG 

The Surrogate Recovery was at 110 
-BTEX is by EPA Method 8020 -

% for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

91.0% Solid 
Narrative: 

Approved By: 



EL PASO 
FIELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960971 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1148 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. | ANAL.: 11/27/96 11/28/96 

TYPE | DESCRIPTION: Soil Cell #2-4 

Field Remarks: 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

B E N Z E N E <1 MG/KG 

T O L U E N E <1 MG/KG 

E T H Y L B E N Z E N E <1 MG/KG 

T O T A L X Y L E N E S <3 MG/KG 

T O T A L B T E X <6 .G/KG 

The Surrogate Recovery was at 107 
—BTEX is by EPA Method 8020 -

% for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

91.9% Solid 
Narrative: 

Approved By: 



EL PASO 
HELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960972 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1152 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. | ANAL.: 11/28/96 11/28/96 

TYPE | DESCRIPTION: Soil Cell #2-5 

Field Remarks: 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

BENZENE <1 MG/KG 

TOLUENE <1 MG/KG 

ETHYL BENZENE < 1 MG/KG 

TOTAL XYLENES <3 MG/KG 

TOTAL BTEX <6 MG/KG 

The Surrogate Recovery was at 108 
—BTEX is by EPA Method 8020 -

% for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

91.9% Solid 
Narrative: 

Approved By: 



LPASO 
HELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960973 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1152 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. | ANAL.: 11/28/96 11/28/96 

TYPE | DESCRIPTION: Soil Cell #2-5 

Field Remarks: Field Duplicate 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

BENZENE <1 MG/KG 

TOLUENE <1 MG/KG 

ETHYL BENZENE <1 MG/KG 

TOTAL XYLENES <3 MG/KG 

TOTAL BTEX <6 MG/KG 

The Surrogate Recovery was at 104 
—BTEX is by EPA Method 8020 -

% for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

91.9% Solid 
Narrative: 

Approved By: 



LPASO 
FIELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960974 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1232 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. | ANAL.: 11/28/96 11/28/96 

TYPE | DESCRIPTION: Soil Cell #3-1 

Field Remarks: 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

BENZENE <1 MG/KG 

TOLUENE <1 MG/KG 

ETHYL BENZENE <1 MG/KG 

TOTAL XYLENES <3 MG/KG 

TOTAL BTEX <6 MG/KG 

The Surrogate Recovery was at 102 

—BTEX is by EPA Method 8020 -

% for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

91.7% Solid 
Narrative: 

Approved By: 



LPASO 
FIELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960975 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1234 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. | ANAL.: 11/28/96 11/28/96 

TYPE | DESCRIPTION: Soil Cell #3-2 

Field Remarks: 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

BENZENE <1 MG/KG 

TOLUENE <1 MG/KG 

ETHYL BENZENE <1 MG/KG 

TOTAL XYLENES <3 MG/KG 

TOTAL BTEX <6 MG/KG 

The Surrogate Recovery was at 100 

—BTEX is by EPA Method 8020 -

% for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

85.3% Solid 
Narrative: 



LPASO 
FIELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960976 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1243 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. | ANAL.: 11/26/96 11/26/96 

TYPE | DESCRIPTION: Soil Cell #3-3 

Field Remarks: 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

BENZENE <1 MG/KG 

TOLUENE < 1 MG/KG 

ETHYL BENZENE < 1 MG/KG 

TOTAL XYLENES <3 MG/KG 

TOTAL BTEX < 6 MG/KG 

The Surrogate Recovery was at 101 

-BTEX is by EPA Method 8020 -

% for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

88.5% Solid 
Narrative: 

Approved By: 



EL PASO 
FIELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960977 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1246 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. | ANAL.: 11/26/96 11/26/96 

TYPE | DESCRIPTION: Soil Cell #3-4 

Field Remarks: 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

B E N Z E N E <1 MG/KG 

T O L U E N E <1 MG/KG 

E T H Y L B E N Z E N E <1 MG/KG 

T O T A L X Y L E N E S <3 MG/KG 

T O T A L B T E X <6 MG/KG 

The Surrogate Recovery was at 101 
—BTEX is by EPA Method 8020 -

% for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

89.3% Solid 
Narrative: 

Approved By: 



LPASO 
FIELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960978 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1251 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. | ANAL.: 11/26/96 11/26/96 

TYPE ! DESCRIPTION: Soil Cell #3-5 

Field Remarks: 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

BENZENE <1 MG/KG 

TOLUENE <1 MG/KG 

ETHYL BENZENE < 1 MG/KG 

TOTAL XYLENES <3 MG/KG 

TOTAL BTEX < 6 MG/KG 

The Surrogate Recovery was at 101 
—BTEX is by EPA Method 6020 -

% for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

89.6% Solid 
Narrative: 

Approved By: 



LPASO 
FIELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960979 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1253 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. ] ANAL.: 11/26/96 11/26/96 

TYPE ! DESCRIPTION: Soil Cell #3-6 

Field Remarks: 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

BENZENE <1 MG/KG 

TOLUENE <1 MG/KG 

ETHYL BENZENE <1 MG/KG 

TOTAL XYLENES <3 MG/KG 

TOTAL BTEX <6 MG/KG 

The Surrogate Recovery was at 102 
-BTEX is by EPA Method 8020 -

% for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

89.5% Solid 
Narrative: 

Approved By: 



^EL PASO 
HELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960980 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1259 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. | ANAL.: 11/26/96 11/26/96 

TYPE ! DESCRIPTION: Soil Cell #3-7 

Field Remarks: 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

B E N Z E N E <1 MG/KG 

T O L U E N E <1 MG/KG 

E T H Y L B E N Z E N E < 1 MG/KG 

T O T A L X Y L E N E S <3 MG/KG 

T O T A L B T E X <6 MG/KG 

The Surrogate Recovery was at 102 
—BTEX is by EPA Method 8020 -

% for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

92.8% Solid 
Narrative: 

Approved By: 



S ' t L PASO • 
FIELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960981 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1301 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. | ANAL.: 11/26/96 11/26/96 

TYPE | DESCRIPTION: Soil Cell #3-8 

Field Remarks: 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

BENZENE <1 MG/KG 

TOLUENE <1 MG/KG 

ETHYL BENZENE <1 MG/KG 

TOTAL XYLENES <3 MG/KG 

TOTAL BTEX <6 MG/KG 

The Surrogate Recovery was at 103 
—BTEX is by EPA Method 8020 -

% for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

87.8% Solid 
Narrative: 

Approved By: 



f b L PASO • 
jkWM FIELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960982 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1307 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. 1 ANAL.: 11/26/96 11/26/96 

TYPE | DESCRIPTION: Soil Cell #3-9 

Field Remarks: 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

BENZENE <1 MG/KG 

TOLUENE <1 MG/KG 

ETHYL BENZENE <1 MG/KG 

TOTAL XYLENES <3 MG/KG 

TOTAL BTEX <6 MG/KG 

The Surrogate Recovery was at 102 
—BTEX is by EPA Method 8020 -

% for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

84.3% Solid 
Narrative: 



LPASO 
FIELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960983 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrsl: 11/18/96 1309 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. | ANAL.: 11/26/96 11/26/96 

TYPE | DESCRIPTION: Soil Cell #3-10 

Field Remarks: 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

BENZENE <1 MG/KG 

TOLUENE <1 MG/KG 

ETHYL BENZENE <1 MG/KG 

TOTAL XYLENES <3 MG/KG 

TOTAL BTEX <6 MG/KG 

The Surrogate Recovery was at 105 
-BTEX is by EPA Method 8020 -

% for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

8 9 . 1 % Solid 
Narrative: 

Approved By: 



EL PASO 
FIELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960984 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1316 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. | ANAL.: 11/27/96 11/27/96 

TYPE | DESCRIPTION: Soil Cell #3-11 

Field Remarks: 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

BENZENE <1 MG/KG 

TOLUENE < 1 MG/KG 

ETHYL BENZENE < 1 MG/KG 

TOTAL XYLENES <3 MG/KG 

TOTAL BTEX <6 MG/KG 

The Surrogate Recovery was at 109 
—BTEX is by EPA Method 8020 -

% for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

84.2% Solid 
Narrative: 

Approved By: 



*feLPASO 
FIELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960985 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1318 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. | ANAL.: 11/27/96 11/27/96 

TYPE | DESCRIPTION: Soil Cell #3-12 

Field Remarks: 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

BENZENE <1 MG/KG 

TOLUENE <1 MG/KG 

ETHYL BENZENE <1 MG/KG 

TOTAL XYLENES <3 MG/KG 

TOTAL BTEX <6 MG/KG 

The Surrogate Recovery was at 109 
—BTEX is by EPA Method 8020 -

% for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

85.8% Solid 
Narrative: 

Approved By: 



•HJ|tbL p A S Q • 
^ FIELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960986 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1321 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. | ANAL.: 11/27/96 11/27/96 

TYPE | DESCRIPTION: Soil Cell #3-13 

Field Remarks: 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

BENZENE <1 MG/KG 

TOLUENE <1 MG/KG 

ETHYL BENZENE < 1 MG/KG 

TOTAL XYLENES <3 MG/KG 

TOTAL BTEX <6 MG/KG 

The Surrogate Recovery was at 108 
—BTEX is by EPA Method 8020 -

% for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

90 .1% Solid 
Narrative: 

Approved By: 



LPASO 
FIELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field 10 Lab ID 

SAMPLE NUMBER: N/A 960987 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1328 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. | ANAL.: 11/27/96 11/27/96 

TYPE | DESCRIPTION: Soil Cell #3-14 

Field Remarks: 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

B E N Z E N E <1 MG/KG 

T O L U E N E <1 MG/KG 

E T H Y L B E N Z E N E <1 MG/KG 

T O T A L X Y L E N E S <3 MG/KG 

T O T A L B T E X <6 MG/KG 

The Surrogate Recovery was at 111 
—BTEX is by EPA Method 8020 -

% for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

85.7% Solid 
Narrative: 

Approved By: Date: 

960987.XLS,12/4/96 



%LPASO 
FIELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960988 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1328 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. | ANAL.: 11/27/96 11/27/96 

TYPE | DESCRIPTION: Soil Cell #3-14 

Field Remarks: Field Duplicate 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

BENZENE <1 MG/KG 

TOLUENE <1 MG/KG 

ETHYL BENZENE < 1 MG/KG 

TOTAL XYLENES <3 MG/KG 

TOTAL BTEX <6 MG/KG 

The Surrogate Recovery was at 111 
-BTEX is by EPA Method 8020 -

% for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

86.8% Solid 
Narrative: 

Approved By: 



EL PASO 
FIELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960989 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1338 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. | ANAL.: 11/27/96 11/27/96 

TYPE | DESCRIPTION: Soil Cell #4-1 

Field Remarks: 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

B E N Z E N E <1 MG/KG 

T O L U E N E <1 MG/KG 

E T H Y L B E N Z E N E <1 MG/KG 

T O T A L X Y L E N E S <3 MG/KG 

T O T A L B T E X <6 MG/KG 

The Surrogate Recovery was at 105 
-BTEX is by EPA Method 8020 -

% for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

86.0% Solid 
Narrative: 

Approved By: 



LPASO 
FIELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960990 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1340 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. | ANAL.: 11/27/96 11/27/96 

TYPE j DESCRIPTION: Soil Cell #4-2 

Field Remarks: 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

BENZENE <1 MG/KG 

TOLUENE <1 MG/KG 

ETHYL BENZENE <1 MG/KG 

TOTAL XYLENES <3 MG/KG 

TOTAL BTEX <6 MG/KG 

The Surrogate Recovery was at 106 
—BTEX is by EPA Method 8020 -

% for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

74.9% Solid 
Narrative: 

Approved By: 



LPASO 
FIELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960991 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1344 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. | ANAL.: 11/27/96 11/27/96 

TYPE | DESCRIPTION: Soil Cell #4-3 

Field Remarks: 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

BENZENE <1 MG/KG 

TOLUENE <1 MG/KG 

ETHYL BENZENE < 1 MG/KG 

TOTAL XYLENES <3 MG/KG 

TOTAL BTEX < 6 MG/KG 

The Surrogate Recovery was at 108 
—BTEX is by EPA Method 8020 -

% for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

83.5% Solid 
Narrative: 

Approved By: 



LPASO 
FIELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960992 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1349 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. | ANAL.: 11/27/96 11/27/96 

TYPE | DESCRIPTION: Soil Cell #4-4 

Field Remarks: 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

BENZENE <1 MG/KG 

TOLUENE < 1 MG/KG 

ETHYLBENZENE <1 MG/KG 

TOTAL XYLENES <3 MG/KG 

TOTAL BTEX <6 MG/KG 

The Surrogate Recovery was at 108 
-BTEX is by EPA Method 8020 -

% for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

84.9% Solid 
Narrative: 

Approved By: 



LPASO 
HELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960993 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1352 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. | ANAL.: 11/28/96 11/28/96 

TYPE | DESCRIPTION: Soil Cell #4-5 

Field Remarks: 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

BENZENE <1 MG/KG 

TOLUENE <1 MG/KG 

ETHYL BENZENE <1 MG/KG 

TOTAL XYLENES <3 MG/KG 

TOTAL BTEX <6 MG/KG 

The Surrogate Recovery was at 99.3 
—BTEX is by EPA Method 8020 -

% for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

84.3% Solid 
Narrative: 

Approved By: 



S 8 h L PASO • 
^ FIELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960994 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1354 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. | ANAL.: 11/27/96 11/27/96 

TYPE | DESCRIPTION: Soil Cell #4-6 

Field Remarks: 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS PARAMETER RESULT UNITS 
DF Q 

BENZENE <1 MG/KG 

TOLUENE <1 MG/KG 

ETHYL BENZENE <1 MG/KG 

TOTAL XYLENES <3 MG/KG 

TOTAL BTEX <6 MG/KG 

-BTEX is by EPA Method 8020 -

The Surrogate Recovery was at 108 % for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

8 7 . 1 % Solid 
Narrative: 

Approved By: 



EL PASO 
FIELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960995 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1402 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. | ANAL.: 11/27/96 11/27/96 

TYPE | DESCRIPTION: Soil Cell #4-7 

Field Remarks: 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

BENZENE < 1 MG/KG 

TOLUENE <1 MG/KG 

ETHYL BENZENE <1 MG/KG 

TOTAL XYLENES <3 MG/KG 

TOTAL BTEX <6 MG/KG 

The Surrogate Recovery was at 111 
-BTEX is by EPA Method 8020 -

% for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

82.8% Solid 
Narrative: 

Approved By: Date: 

960995.XLS, 12/4/96 



IELPASO • 
F I E L D S E R V I C E S 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960996 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1404 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. | ANAL.: 11/27/96 11/27/96 

TYPE | DESCRIPTION: Soil Cell #4-8 

Field Remarks: 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

B E N Z E N E <1 MG/KG 

T O L U E N E <1 MG/KG 

E T H Y L B E N Z E N E <1 MG/KG 

T O T A L X Y L E N E S <3 MG/KG 

T O T A L B T E X <6 MG/KG 

The Surrogate Recovery was at 111 
—BTEX is by EPA Method 8020 -

% for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

84.5% Solid 
Narrative: 

Approved By: Date: 

960996.XLS, 12/4/96 



^ Z * E L PASO # 

^ FIELD SERVICES 
FIELD SERVICES LABORATORY 

ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960997 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1407 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. | ANAL.: 11/27/96 11/27/96 

TYPE | DESCRIPTION: Soil Cell #4-9 

Field Remarks: 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

BENZENE <1 MG/KG 

TOLUENE <1 MG/KG 

ETHYLBENZENE <1 MG/KG 

TOTAL XYLENES <3 MG/KG 

TOTAL BTEX <6 MG/KG 

The Surrogate Recovery was at 111 
—BTEX is by EPA Method 8020 -

% for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

85.4% Solid 
Narrative: 

Approved By: 



5 * t L P A S O # 

^ FIELD SERVICES 
FIELD SERVICES LABORATORY 

ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

Field ID Lab ID 

SAMPLE NUMBER: N/A 960998 

MTR CODE | SITE NAME: N/A San Juan River Plant 

SAMPLE DATE | TIME (Hrs): 11/18/96 1407 

PROJECT: San Juan Landfarm Closure 

DATE OF BTEX EXT. | ANAL.: 11/28/96 11/28/96 

TYPE | DESCRIPTION: Soil Cell #4-9 

Field Remarks: Field Duplicate 

RESULTS 

PARAMETER RESULT UNITS QUALIFIERS 
DF Q 

BENZENE <1 MG/KG 

TOLUENE <1 MG/KG 

ETHYL BENZENE <1 MG/KG 

TOTAL XYLENES <3 MG/KG 

TOTAL BTEX <6 MG/KG 

The Surrogate Recovery was at 94.2 
—BTEX is by EPA Method 8020 -

% for this sample All QA/QC was acceptable. 
DF = Dilution Factor Used 

85.5% Solid 
Narrative: 

Approved By: 



EPFS 
EL PASO FIELD SERVICES 

QUALITY CONTROL REPORT 
EPA METHOD 8020 • BTEX 

Samples: 960963-960973; 960993 and 960898 

QA/QC for 11/27/96 Sampie Set 

LABORATORY CALIBRATION CHECKS, LABORATORY CONTROL SAMPLES: 

SAMPLE EXPECTED ANALYTICAL ACCEPTABLE 

NUMBER TYPE RESULT RESULT %R 

ICVLA-62589 PPB PPB Y E S NO 

50 PPB RANGE 

Benzene Standard 50.0 54.3 109 75-125% X 

Toluene Standard 50.0 54.8 110 75-125% X 

Ethyl benzene Standard 50.0 54.4 109 75-125% X 

m & p - Xylene Standard 100 112 112 75-125% X 

o - Xylene Standard 50.0 54.2 108 75 - 125 % X 

SAMPLE EXPECTED ANALYTICAL 

NUMBER TYPE RESULT RESULT %R ACCEPTABLE 

LCS LA-45476 PPB PPB YES NO 

25 PPB RANGE 

Benzene Standard 25.0 24.9 99.6 39-150 X 

Toluene Standard 25.0 25.8 103 46- 143 X 

Ethyl benzene Standard 25.0 25.7 103 32-160 X 

m & p - Xylene Standard 50.0 55.6 111 Not Given X 

o - Xylene Standard 25.0 25.6 102 Not Given X 

SAMPLE EXPECTED ANALYTICAL ACCEPTABLE 

NUMBER TYPE RESULT RESULT %R 

CCV1 LA-52589 PPB PPB YES NO 

SO PPB RANGE 

Benzene Standard 50.0 55.3 111 75-125% X 

Toluene Standard 50.0 55.6 111 75-125% X 

Ethyl benzene Standard 50.0 55.4 111 75-125% X 

m & p - Xylene Standard 100 115 115 75-125% X 

o - Xylene Standard 50.0 55.0 110 75- 125% X 

SAMPLE EXPECTED ANALYTICAL ACCEPTABLE 

NUMBER TYPE RESULT RESULT %R 

CCV2 LA-52589 PPB PPB YES NO 

50 PPB RANGE 

Benzene Standard 50.0 51.4 103 75- 125% X 

Toluene Standard 50.0 52.6 105 75-125% X 

Ethyl benzene Standard 50.0 51.6 103 75-125% X 

m & p - Xylene Standard 100 109 109 75-125% X 

o - Xylene Standard 50.0 51.4 103 75-125% X 

SAMPLE EXPECTED ANALYTICAL ACCEPTABLE 

NUMBER TYPE RESULT RESULT %R 

CCV3 LA-62589 PPB PPB YES NO 

50 PPB RANGE 

Benzene Standard 50.0 49.0 98.0 75-125% X 

Toluene Standard 50.0 49.3 986 75-125% X 

Ethyl benzene Standard 50.0 48.6 97 2 75-125% X 

m & p - Xylene Standard 100 103 103 75-125% X 

o-Xylene Standard 50.0 48.2 96.4 75-125% X 

Narrative: Acceptable. 
S0QC1127OLS 



, LABORATORY DUPLICATES! 

Benzene 

Toluene 

Ethyl benzene 

m & p - Xylene 

o - Xylene 

Extraction Dup 

Extraction Dup 

Extraction Dup 

Extraction Dup 

Extraction Dup 

<1.0 

<1.0 

<1.0 

<2.0 

<1.0 

<1.0 

<1.0 

<1.0 

<2.0 

<1.0 

RAHGE 

u.ou +/-as% X 

0.00 +/-35% X 

0.00 +/-35% X 

0.00 +/- 35 % X 

0.00 +/- 35 % X 

Narrative: Acceptable. 

SAMPLE SAMPLE DUPLICATE ACCEPTABLE 

NUMBER TYPE' RESULT RESULT RPD 
Y E S NO 

NA ug/L ug/L RANGE 

Benzene Extraction Dup 0 +/- 35 % NA 

Toluene Extraction Dup 0 +/- 35 % NA 

Ethyl benzene Extraction Dup 0 +/- 35 % NA 

m & p - Xylene Extraction Dup 0 +/- 35 % MA 

o - Xylene | Extraction DUD 0 +/- 35 % NA 

Narrative: 

LABORATORY DUPLICATES: 

SAMPLE SAMPLE DUPLICATE ACCEPTABLE 

NUMBER TYPE RESULT RESULT RPD 
YES NO 

NUMBER 
PPM PPM YES NO 

960963 ug/L ug/L RANGE 

Benzene Matrix Duplicate <1.0 <1.0 0.00 +/- 35 % X 

Toluene Matrix Duplicate <1.0 <1.0 0.00 +/- 35 % X 

Ethyl benzene Matrix Duplicate <1.0 <1.0 0.00 +/- 35 % X 

m & p - Xylene Matrix Duplicate <2.0 <2.0 0.00 +/- 35 % X 

o - Xylene Matrix Duplicate <1 0 <1.0 0.00 +/- 35 % X 

Narrative: Acceptable. 

LABORATORY DUPLICATES: 

SAMPLE SAMPLE DUPLICATE ACCEPTABLE 

NUMBER TYPE RESULT RESULT RPD 

{Analyst* Portion, PPM PPM Y E S NO 

ar Sample) ug/L ug/L RANGE 

Benzene Matrix Duplicate 0 W- 35 % NA 

Toluene Matrix Duplicate 0 +/- 35 % NA 

Ethyl benzene Matrix Duplicate 0 +/- 35 % NA 

m & p - Xylene Matrix Duplicate 0 +/- 35 % NA 

o - Xylene Matrix Dudicate 0 +/- 35 % NA 

Narrative: 

LABORATORY SPIKES: 

SAMPLE SPIKE SAMPLE SPIKE 

NUMBER ADDED RESULT SAMPLE %R ACCEPTABLE 

PPB PPB RESULT Y E S NO 

960983 PPB RANGE 

Benzene 50.0 <1.0 54.8 110 75-125% X 

Toluene 50.0 <1.0 55.8 112 75-125% X 

Ethyl benzene 50.0 <1.0 55.4 111 75-125% X 

m & p - Xylene 100.0 <2.0 114 114 75-125% X 

o - Xylene 50.0 <1 .c 55.0 110 75-125% X 

Narrative: Acceptable. 
SOQC1127.XLS 



4., 
? LABORATORY SPIKES: • • 

6MKB SPIKE 
NUMBER; 

6MKB 
RESULT S A I I f t E , ACCEPTABLE 

PP« PPS REStltT YfiS NO 
HA S W » PPB RAHGE 

Benzene 50.0 0 75-125% NA 

Toluene 50.0 0 75-125% NA 

Ethyl benzene 50.0 0 75-125% NA 

m & p - Xylene 100.0 0 75-125% NA 

o - Xylene 50.0 0 75-125% NA 

Narrative: 

ADDITIONAL ANALYTICAL BLANKS: 

SAMPLE ID SOURCE PPB STATUS 

AUTO BLANK/BOILED WATER 

Benzene Boiled Water <1.0 ACCEPTABLE 

Toluene Boiled Water <1.0 CCEPTABLE 

Ethyl benzene Boiled Water <1.0 ACCEPTABLE 

Total Xylenes Boiled Water O.O ACCEPTABLE 

Narrative. Acceptable. 

SAMPLE ID SOURCE PPB STATUS 

SOIL VIAL BLANK 

Benzene Vial + Boiled Water <1 0 ACCEPTABLE 

Toluene Vial + Boiled Water <1.0 ACCEPTABLE 

Ethyl benzene Vial + Boiled Water <1.0 ACCEPTABLE 

Total Xylenes Vial + Boiled Water o.o AC STABLE 

Narrative: Acceptable. 

SAMPLE ID SOURCE STATUS 

EXTRACTION BLANK 1016. ext bik (One analyzed with this sett 

Benzene Methanol <1.0 ACCEPTABLE 

Toluene Methanol <1.0 ACCEPTABLE 

Ethyl benzene Methanol <1.0 ACCEPTABLE 

Total Xylenes Methanol o.o ACCEPTABLE 

Narrative: Acceptable. 

SOURCE NARRATIVE STATUS 

Carryover contammation checks (None analyzed with this set) 

Benzene Vial + Boiled Water <1.0 NA 

Toluene Vial + Boiled Water <1.0 NA 

Ethyl benzene Vial + Boiled Water <1.0 NA 

Total Xylenes Vial + Boiled Water o.o NA 

Narrative: 

SAMPLE ID SOURCE PPB STATUS 

METHANOL CHECK Lot#H1S318 (Not analyzed; with this set} 

Benzene MeOH/Boiled Water <2.5 ACCEPTABLE 

Toluene MeOH/Boiled Water <2.5 ACCEPTABLE 

Ethyl benzene MeOH/Boiled Water <2.5 ACCEPTABLE 

Total Xylenes MeOH/Boiled Water <7.5 ACCEPTABLE 

Narrative: Acceptable. 

Date: , t / l / f r / 
SOQC1127.XLS 
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EL PASO 
FIELD SERVICES 

November 13, 1996 

Mr. Bill Olson 
New Mexico Oil Conservation Division DC' />fTls i fp - . ^ 
2040 S. Pacheco * * * ^ ? 
SantaFe,NM 87505 N0V1 5 199$ 

Environmantaf Bureai j 
Oi! Conservation Division 

RE: San Juan River Plant Landfarm 

Dear Mr. Olson: 

As you are aware, during 1992, El Paso Field Services (EPFS) constructed a landfarm to 
remediate hydrocarbon contaminated soils excavated from the flare pits at the San Juan River 
Plant. The hydrocarbon concentrations in soils excavated from these pits ranged from 6,500 to 
8,000 Mg/Kg. 

The landfarm was constructed with four cells. Cells 3 and 4 reached the desired clean up levels in 
1995, and are no longer active. The results from the most recent sampling on cells 1 and 2 are: 

Sample Location TPH Results -

Cell 1-1 42 
Cell 1-2 ND 
Cell 1-3 76 

Cell 1-3* 14 
Cell 1-4 33 
Cell 1-5 42 
Cell 2-1 48 
Cell 2-2 87 

Cell 2-2* 17 
Cell 2-3 33 
Cell 2-4 50 
Cell 2-5 51 

Mg/Kg 

TPH results at 2 feet below ground surface. Also a field duplicate sample from Cell 
2-3 tested to contain 29 Mg/Kg. 

El Paso Field Services Company P.O. Box 4990 Farmington, New Mexico 87499 Phone (505) 325-2841 Fax (505) 599-2119 

r 



Mr. Bill Olson 
November 13, 1996, 1996 
Page 2 

Analysis results on all samples are below the permitted action level of 100 Mg/Kg, and subsurface 
samples have always indicated no downward migration of the hydrocarbons. Therefore, EPFS is 
proposing to discontinue any further treatment or testing of the landfarm. After you have had 
opportunity to review the attached sample results, please let me know if you agree that the 
landfarm can now be closed without further activity. 

If you need any additional information, please call me at (505) 599-2256. 

Sincerely yours, 

David Bays, REM 
Sr. Environmental Scientist 

cc: Mr. Denny Foust, NMOCD - Aztec 
S. D. Miller/R. D. Cosby/J. S. Sterrett/San Juan Plant file 



AEN I.D. 610383 

October 29,1996 

EL PASO FIELD SERVICE CO. 
P.O. BOX 4990 
FARMINGTON, NM 87499 1 
Project Name 
Project Number 

S.J. LANDFARM 
(none) 

Attention. JOHN LAMBDIN 

On 10/24/96 American Environmental Network (NM), Inc. (ADHS License No. AZ0015), 
received a request to analyze non-aq samples. The samples were analyzed 
with EPA methodology or equivalent methods. The results of these analyses and the quality 
control data, which follow each set of analyses, are enclosed. 

If you have any questions or comments, please do not hesitate to contact us 
at (505)344-3777. 

Kimberly D. McNeill 
Project Manager 

H. Mitchell Rubenstei 
General Manager 

MR: mt 

Enclosure 

2709-D Pan American Freeway, NE • Albuquerque, NM 87107 • (505) 344-3777 • Fax (602) 344-4413 



^American Environmental Network, Inc. 

CLIENT : EL PASO FIELD SERVICE CO. AEN 1 D. : 610383 
PROJECT# : (none) DATE RECEIVED : 10/24/96 
PROJECT NAME : S.J LANDFARM REPORT DATE : 10/29/96 
AEN 
ID. # CLIENT DESCRIPTION MATRIX 

DATE 
COLLECTED 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 

960883 Cell -t»t-t 
960884 J f c | - z 
960885 
960886 Coll* I- 3 Z'S^<**&*z 
960887 f v ) 1 ± j - M 
960888 f ^ n # t -S~ 
960889 PfU^a - ^ j 
960890 f\»il * 7--T-
960891 0*H*-Z-2- Z Subs* 
960892 (\eH ± 2 - 3 
960893 CyM * ~> 
960894 Q ) | •» Z--H 
960895 CVII-H-2. - S " WW 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

10/23/96 
10/23/96 
10/23/96 
10/23/96 
10/23/96 
10/23/96 
10/23/96 
10/23/96 
10/23/96 
10/23/96 
10/23/96 
10/23/96 
10/23/96 

TP/f O A U W > GPU ^ ^ ^ ^ 

•///to 

Pnnlod 10/27/96: 12:22 Confidential File: 610383 XLS. COVEREP 



(^American Environmental Network, Inc. 

GAS CHROMOTOGRAPHY RESULTS 

TEST : EPA 8015 MODIFIED (DIRECT INJECT) 
CLIENT : EL PASO FIELD SERVICE CO. AEN I. D.: 610383 
PROJECT* : (none) 
PROJECT NAME : S.J. LANDFARM 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

01 960883 NON-AQ 10/23/96 10/25/96 10/25/96 1 
02 960884 NON-AQ 10/23/96 10/25/96 10/25/96 1 
03 960885 NON-AQ 10/23/96 10/25/96 10/25/96 1 

PARAMETER DET. LIMIT UNITS 01 02 03 
FUEL HYDROCARBONS, C6-C10 10 MG/KG < 10 < 10 < 10 
FUEL HYDROCARBONS C10-C22 5.0 MG/KG 17 < 5.0 22 
FUEL HYDROCARBONS, C22-C36 5.0 MG/KG 25 < 5.0 54 
CALCULATED SUM: 42 76 

SURROGATE: 
O-TERPHENYL (%) 91 91 90 
SURROGATE LIMITS ( 6 6 - 1 5 1 ) ( 6 6 - 1 5 1 ) 

Cell 
( > | | f t i - 3 

CHEMIST NOTES: 
N/A 

Pilnled: 10/27/96; 12 17 confidential File: 6103S3.XLS; 8015 NA Dl 



# • 

lyfmerican Environmental Network, Inc. 

GAS CHROMOTOGRAPHY RESULTS 

TEST : EPA 8015 MODIFIED (DIRECT INJECT) 
CLIENT : EL PASO FIELD SERVICE CO. AEN I D.: 610383 
PROJECT# : (none) 
PROJECT NAME : S.J. LANDFARM 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

04 960886 NON-AQ 10/23/96 10/25/96 10/25/96 1 
05 960887 NON-AQ 10/23/96 10/25/96 10/25/96 1 
06 960888 NON-AQ 10/23/96 10/25/96 10/25/96 1 

PARAMETER DET. LIMIT UNITS 04 05 06 
FUEL HYDROCARBONS, C6-C10 10 MG/KG < 10 < 10 < 10 
FUEL HYDROCARBONS, C10-C22 5.0 MG/KG < 5.0 14 12 
FUEL HYDROCARBONS, C22-C36 5.0 MG/KG 14 19 30 
CALCULATED SUM: 14 33 42 

SURROGATE: 
O-TERPHENYL (%) 93 91 90 
SURROGATE LIMITS ( 66 -151 ) 

2 \SJbSva.4fltCf> 

CHEMIST NOTES: 
N/A 

P r i n t . * 10/27/96, 12:17 Confidential File: 610383 XLS; 8015 NA Dl 



{^American Environmental Network, Inc. 

GAS CHROMOTOGRAPHY RESULTS 

TEST : EPA 8015 MODIFIED (DIRECT INJECT) 
CLIENT : EL PASO FIELD SERVICE CO. AEN I.D.: 610383 
PROJECT* : (none) 
PROJECT NAME : S.J. LANDFARM 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

07 960889 NON-AQ 10/23/96 10/25/96 10/25/96 1 
08 960890 NON-AQ 10/23/96 10/25/96 10/25/96 1 
09 960891 NON-AQ 10/23/96 10/25/96 10/25/96 1 

PARAMETER DET. LIMIT UNITS 07 08 09 
FUEL HYDROCARBONS, C6-C10 10 MG/KG < 10 < 10 < 10 
F U E L HYDROCARBONS, C10-C22 5.0 MG/KG 13 23 < 5.0 
FUEL HYDROCARBONS, C22-C36 5.0 MG/KG 35 64 17 
CALCULATED SUM: 48 87 17 

SURROGATE: 
O-TERPHENYL (%) 
SURROGATE LIMITS (66-151 ) 

90 

2 - I 

91 92 

2/ S^Soz^ftc^ 

CHEMIST NOTES: 
N/A 

Prlnlod: 10/27/96; 12:17 Confidential File: 610383 XLS; 8015 NA Dl 



(^American Environmental Network, Inc. 

GAS CHROMOTOGRAPHY RESULTS 

TEST : EPA 8015 MODIFIED (DIRECT INJECT) 
CLIENT : EL PASO FIELD SERVICE CO. AEN I D.: 610383 
PROJECT* : (none) 
PROJECT NAME : S.J. LANDFARM 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

10 960892 NON-AQ 10/23/96 10/25/96 10/25/96 1 
11 960893 NON-AQ 10/23/96 10/25/96 10/25/96 1 
12 960894 NON-AQ 10/23/96 10/25/96 10/25/96 1 

PARAMETER DET. LIMIT UNITS 10 11 12 
FUEL HYDROCARBONS, C6-C10 10 MG/KG < 10 < 10 < 10 
FUEL HYDROCARBONS, C10-C22 5.0 MG/KG 12 12 11 
FUEL HYDROCARBONS, C22-C36 5.0 MG/KG 21 17 39 
CALCULATED SUM: 33 29 50 

SURROGATE: 
O-TERPHENYL (%) 90 93 93 
SURROGATE LIMITS ( 6 6 - 1 5 1 ) 

2-3 

P I W 
CHEMIST NOTES: 

Printed: 10/27/96:12:17 Confidential File: 610383 .XLS; 8015 NA Ol 



{^American Environmental Network, Inc. 

GAS CHROMOTOGRAPHY RESULTS 

TEST 
CLIENT 
PROJECT* 
PROJECT NAME 

: EPA 8015 MODIFIED (DIRECT INJECT) 
: EL PASO FIELD SERVICE CO. 
: (none) 
: S.J. LANDFARM 

AEN I.D. 610383 

SAMPLE 
ID.# CLIENT I.D. 

DATE 
MATRIX SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

13 960895 NON-AQ 10/23/96 10/25/96 10/25/96 1 
PARAMETER DET. LIMIT UNITS 13 
FUEL HYDROCARBONS, C6-C10 
FUEL HYDROCARBONS, C10-C22 
FUEL HYDROCARBONS, C22-C36 
CALCULATED SUM: 

10 
5.0 
5.0 

MG/KG < 
MG/KG 
MG/KG 

10 
16 
35 
51 

SURROGATE: 
O-TERPHENYL (%) 
SURROGATE LIMITS (66-151 ) 

90 

Qfl< te 

CHEMIST NOTES: 
N/A 

Printed: 1U/27/96 12:17 Confidential File: 6103S3 XLS; 8015 NADI 



I 

{^American Environmental Network, Inc. 

GAS CHROMOTOGRAPHY RESULTS 

TEST 
BLANK I.D. 
CLIENT 
PROJECT* 
PROJECT NAME 

REAGENT BLANK 
EPA 8015 MODIFIED (DIRECT INJECT) 
102596 
EL PASO FIELD SERVICE CO. 
(none) 
S.J. LANDFARM 

AEN I.D. 
DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 

610383 
10/25/96 
10/25/96 
NON-AQ 

PARAMETER UNITS 
FUEL HYDROCARBONS, C6-C10 
FUEL HYDROCARBONS, C10-C22 
FUEL HYDROCARBONS, C22-C36 

MG/KG 
MG/KG 
MG/KG 

10 
5.0 
5.0 

SURROGATE: 
O-TERPHENYL (%) 
SURROGATE LIMITS (80 -151 ) 

91 

i 

CHEMIST NOTES: 
N/A 

Printed: 10/27/96; 12:19 Confidential File: 610383 XLS; 6015 RB 



{^American Environmental Network, Inc. 

GAS CHROMOTOGRAPHY QUALITY CONTROL 
MSMSD 

TEST 
MSMSD# 
CLIENT 
PROJECT* 
PROJECT NAME 

EPA 8015 MODIFIED (DIRECT INJECT) 
610371-01 
EL PASO FIELD SERVICE CO. 
(none) 
S.J. LANDFARM 

AEN I.D. 
DATE EXRACTED 
DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

610383 
10/22/96 
10/22/96 
NON-AQ 
MG/KG 

PARAMETER 
SAMPLE CONC 
RESULT SPIKE 

SPIKED 
SAMPLE 

% 
REC 

DUP 
SPIKE 

DUP 
% REC RPD 

REC 
LIMITS 

RPD 
LIMITS 

FUEL HYDROCARBONS <5.0 100 94 94 96 96 2 ( 56 - 148 ) 20 

CHEMIST NOTES: 
N/A 

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

Spike Concentration 

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

Average Result 

ft! 

Primed: 10/27/96; 12:19 Confidential File: 610383 XLS; 8015 MS MSD 
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A) 
a 

0 
9 

b 
1_ 

0 0 
0 

0' 

fl 
ffl 
ft 

3 
0 

a 

ft) 
0 

Q 
0" 

Data P i l e Name 
Opera-tor 
Instrument 
Sample Name 
Run Time Bar Code 
Acquired on 
Report Created on 

C:\HPCHEM\1\DATA\25OCT96\005F0301.D 
AEN NH GC #1 FID DI Page Number 
GC#1 5890 V i a l Number 
610383-01 Injection Number 

Sequence Line 
25 Oct 96 01:19 PM Instrument Method 
26 Oct 96 02:06 PM Analysis Method 

1 
5 
1 
3 
SDF0613.MTH 
RTBRKDN2.MTH 



o 
9 o o 0 

9 
i i i 

0" 
Ul 

9 

3 
0 

a 
H 

9 

o 

0' 

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

C:\HPCHEM\1\DATA\25OCT96\006F030i. D 
AEN NH GC #1 FID DI Page Number 
GC*1 5890 V i a l Number 
810383-02 Injection Number 

Sequence Line 
25 Oct 98 02:08 PH Instrument Method 
28 Oct 96 02:12 PM Analysis Method 

1 
6 
1 
3 
SDF0613.MTH 
RTBRKDN2.MTH 
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0 
A 

0 
A 

± 
0 
A 
iL 

0 
A 
iL 

ffl 

0 

a 
K 

A 

o 

Data P i l e Name 
Operator 
I n s t r u m e n t 
Sample Name 
Run Time Bar Code 
A c q u i r e d on 
Report Created on 

C:\HPCHEM\i\DATA\25OCT96\007F0301.D 
AEN NH GC #1 FID DI Page Number 
GC#1 5890 V i a l Number 
810383-03 I n j e c t i o n Number 

Sequence Li n e 
25 Oct 96 02:52 PH Instrument Method 
28 Oct 96 02:20 PM A n a l y s i s Method 

1 
7 
1 
3 
SDF0613.MTH 
RTBRKDN2.MTH 
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A3 
0 
ft 

i_ 

b 0 

A. 

a 

0 

0 

1 

0 

a 
H 

ft 

0 

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

C:\HPCHEMV.l\DATA\25OCT96\008F030i.D 
AEN NH GC #1 FID DI Page Number 
GC#1 5890 V i a l Number 
810383-04 I n j e c t i o n Number 

Sequence Line 
25 Oct 98 03:38 PH Instrument Method 
28 Oct 96 02:22 PH Analysis Method 

1 
8 
1 
3 
SDF0613.MTH 
RTBRKDN2.MTH 
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0 

b 
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ft 
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o 
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0 

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

ft 

3 
0 

a 
H> 

ft 

C:\HPCHEM\i\DATA\25OCT96\009F0301. D 
AEN NH GC #1 FID DI Page Number 
GC#1 5890 V i a l Number 
610383-05 I n j e c t i o n Number i 

Sequence Line 
25 Oct 96 04:25 PH Instrument Method; 
26 Oct 96 02:25 PH Analysis Hethod 

1 
9 
1 
3 
SDF0613.MTH 
RTBRKDN2.MTH 
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A. 
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ft 

G3 
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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:\HPCHEH\1\DATA\25OCT96\010F0301.D 
AEN NH GC #1 FID DI Page Number 
GC#1 5890 V i a l Number 
610383-06 I n j e c t i o n Number i 

Sequence L i n e 
25 Oct 96 05:13 PH Instrument Hethod: 
28 Oct 96 02:29 PH A n a l y s i s Hethod 

1 
10 
1 
3 
SDF0613.HTH 
RTBRKDN2.HTH 
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Data F i l e Name 
Operator 
Instrument 
Sample Name 
Run Time Bar Code 
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Report Created on 
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a 

C:\HPCHEM\i\DATA\25OCT96\011F0301.D 
AEN NH GC #1 FID DI Page Number 
GC#i 5890 V i a l Number 
610383-07 Inj e c t i o n Number : 

Sequence Line 
25 Oct 96 06:00 PH Instrument Hethod: 
28 Oct 96 02:32 PH Analysis Hethod 

1 
11 
1 
3 
SDF0613.MTH 
RTBRKDN2.HTH 
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Data F i l e Name 
Operator 
Instrument 
Sample Name 
Run Time Bar Code: 
Acquired on 
Report Created on: 

C:\HPCHEM\I\DATA\25OCT96\012F0301.D 
AEN NM GC #1 FID DI Page Number 
GC#1 5890 V i a l Number 
610383-08 I n j e c t i o n Number 

Sequence Line 
25 Oct 96 06:46 PM Instrument Method: 
28 Oct 96 02:34 PM A n a l y s i s Hethod 

1 
12 
1 
3 
SDF0613.MTH 
RTBRKDN2.MTH 
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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 
Acq u i r e d on 
Report Created on 

C:\HPCHEH\i\DATA\25OCT96\013F0301. D 
AEN NH GC #1 FID DI Page Number 
GC#1 5890 V i a l Number 
610383-09 I n j e c t i o n Number : 

Sequence L i n e 
25 Oct 96 07:33 PH I n s t r u m e n t Hethod: 
28 Oct 96 02:37 PH A n a l y s i s Hethod 

1 
13 
1 
3 
SDF0613.MTH 
RTBRKDN2.HTH 
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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: 
Acq u i r e d on 
Report Created on: 

C:\HPCHEM\1\DATA\25OCT96\014F0301. D 
AEN NH GC #1 FID DI Page Number 
GC#1 5890 V i a l Number 
610383-10 I n j e c t i o n Number : 

Sequence L i n e 
25 Oct 96 08:19 PM Instrument Hethod: 
28 Oct 96 02:40 PH A n a l y s i s Hethod 

1 
14 
1 
3 
SDF0613.HTH 
RTBRKDN2.MTH 
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10 
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Data F i l e Name 
Operator 
Instrument 
Sample Name 
Run Time Bar Code: 
Acquired on 

C:\HPCHEM\i\DATA\25OCT96\016F0301. D 
AEN NM GC #1 FID DI Page Number 
GC#1 5890 V i a l Number 
810383-11 Inj e c t i o n Number : 

Sequence Line 
25 Oct 96 09:50 PM Instrument Method: 

Report Created on: 28 Oct 96 02:47 PM Analysis Method 

1 
16 
1 
3 
SDF0613.MTH 
RTBRKDN2.MTH 
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Data F i l e Name 
Operator 
Instrument 
Sample Name 
Run Time Bar Code 
Acquired on 
Report Created on 

C:\HPCHEH\1\DATA\25QCT96\017F0301.D 
AEN NH GC #1 FID DI Page Number 
GC#1 5890 V i a l Number 
610383-12 I n j e c t i o n Number : 

Sequence L i n e 
25 Oct 96 10:35 PH Instrument Hethod: 
28 Oct 96 02:51 PH A n a l y s i s Hethod 

1 
17 
1 
3 
SDF0613.MTH 
RTBRKDN2.HTH 



i V i » 

0 ot 
o 0 

0 
0 
0 

0 
ft 

0' 
0 
ft 
n 

3 
0 

a 
H 
M-

ft 
ft (0 

0 

0 

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

C:\HPCHEM\1\DATA\25OCT96\018F0301. D 
AEN NM GC #1 FID DI Page Number 
GC#1 5890 V i a l Number 
610383-13 Injection Number : 

Sequence Line 
25 Oct 96 11:21 PM Instrument Method! 
28 Oct 96 02:54 PM Analysis Method 

1 
18 
1 
3 
SDF0613.MTH 
RTBRKDN2. MTH 
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Sample Name 
Run Time Bar Code 
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Report Created on 
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\HPCHEM\i\DA7A\30SEP9eA0a3F010I.D 
MC i JE 
GC#i 5690 
GC3-S£-06 DSL. 

3C Sep 9o 
Gl j : : 96 

03:13 PM 
09:0S AM 

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

SDF05,12. MTH 
RTSRKZ'KC MT 
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Da*a F i l e Name 
Oper a t o r 
I n s t r u m e n t 
Sample Kame 
Run Time Bar C:ce 

Report Created on 

C: \HPCHEM\i\DA7A\30SEP9o\004F020i. D 
MC i» JE Page Number 
3C#1 5S9G) V i a l Number 
CCC - 25 -12' GAS I n j e c t i o n Number 

Sequence L i n e 
22: Sep 9c 04:06 ?M I n s t r u m e n t Method 
ZL Oct 9c 09:11 AK A n a l y s i s Method Sur Q; 
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Data F i l e Maae t 
Operator » 
I n s t r u a e n t : 
Saaple Naae i 
Run Tiae Bar Code: 
Acquired on t 
Raport Created on: 

C:\HPCHEM\1\DATA\11APR96\004F0101. D 
OJ Page Huaber t 
GC#1 5890 V i a l Nuaber t 
RET TIME STAND Injection Nuaber t 

Sequence Line » 
11 
11 

Apr 96 
Apr 96 

10x17 AM 
01:53 PM 

Instruaent Method: 
Analysis Method t 

1 
4 
1 
1 
SDF0311.MTH 
SDF0311.MTH 



El Paso 
Natural Gas Companu P.O. Box 1492 

El Paso, TX 79978 
Phone: 915-541-2600 

February 13, 1996 

Mr. William C. Olson 
Environmental Bureau 
New Mexico Oil Conservation Division 
2040 S. Pacheco St. 
Santa Fe, New Mexico 87505 

Subject: Pond Closures 
EPNG San Juan River Plant 

Dear Bill, 

Four ponds at San Juan River Plant have been closed according to the plans submitted to you in 
October, 1995 and approved by you on November 1, 1995. All work was completed by January 
19, 1996 and as-built cross sections were surveyed on January 24, 1996. Enclosed are copies of as-
built drawings for the site. 

The three former wastewater ponds were closed by moving dirt from the dikes into the low areas, 
grading everything to a single drainage in the approximate location of pit 3. The entire site was 
capped with low permeability clay soil, and machine compacted. The fourth pond was used only 
for raw water storage, and was closed by breaching the dike and leveling the area. Some material 
from this dike was used in closing the wastewater ponds. The entire disturbed area was re-seeded 
with a BLM approved native grass mix. 

Denny Foutz of the OCD Aztec Office was on site periodically to inspect activities, and met with 
EPNG and RossRae representatives on January 11 to approve the work that had been completed. 

Please call me at 915-541-2839 if you have any questions. 

Sincerely, 

Nancy K. Prince, CGWP 
Principal Environmental Scientist 
Environmental Affairs Department 

Encl. San Juan Plant Pond Closure As Built Topography, January 23, 1996 
cc: D. Foutz (w/encl.) T. D. Hutchins Le) J. McNeelyfe) 



page 1 

Project, rossrea Mori Jan 29 08:26:30 
1996 
Site: rossrea Surface 1: exist Surface 2: azblt Volume tag: azblt 

EARTHWORKS END AREA VOLUME LISTING 
Cut Fill Cut 1.2300 Fill 1.3000 Cut 1.2300 Fill 1.3000 

Station Area (sqft) Area (sqft) Volume (yds) Volume (yds) Tot Vol (yds) Tot 
Vol (yds) Mass Ordinate 

0+0O 81.73 

RECEIVED 
FEB 141996 

Environmental Bureau 
OH Conservation Division 

282.54 
0+25 

615.89 
0+50 

1024.48 
0+75 

1588.51 
1+00 

2220.86 
1+25 

2719.82 
1+50 

2959.63 
1+75 

2816.47 
2+00 

2377.52 
2+25 

1820.94 
2+50 

1263.00 
2+75 

886.12 
3+00 

1543.27 
3+25 

4686.49 
3+50 

9584.75 
3+75 

14330.28 

64.93 

83.12 

132.31 

187.39 

247.25 

321.99 

422.83 

599.19 

930.12 

1284.38 

1547.10 

1675.61 

1544.98 

1493.82 

1461.68 

289.20 
83.52 

319.02 
84.30 

374.92 
122.68 

507.80 
182.05 

731.85 
247.51 

730.07 
324.16 

637.58 
424.13 

465.59 
581.98 

263.54 
870.86 

454.09 
1261.04 

716.40 
1612.37 

1035.56 
1835.15 

1387.41 
1833.95 

2751.66 
1730.43 

5346.08 
1682.99 

5588.94 
1930.38 

366.06 83.52 366.06 

417.65 167.82 783.71 

531.27 290.50 1314.97 

746.08 472.55 2061.06 

879.86 720.06 2940.91 

823.12 1044.21 3764.03 

663.94 1468.35 4427.97 

438.82 2050.33 4866.80 

431.91 2921.18 5298.71 

704.46 4182.22 6003.17 

1054.42 5794.59 7057.59 

1458.27 7629.75 8515.86 

2491.11 9463.69 11006.97 

4873.64 11194.12 15880 60 

6581.26 12877.11 2246186 

6675.91 14807.50 29137 77 



4+00 1928.26 

19110.08 
4+25 

24291.86 
4+50 

29216.59 
4+75 

33286.88 
5+00 

36081.30 
5+25 

37708.17 
5+50 

38803.99 
5+75 

39955.65 
6+00 

41043.88 
6+25 

41394.40 
6+50 

40503.86 
6+75 

1950.54 

2112.40 

2328.20 

2481.53 

2627.95 

2784.42 

2656.98 

2588.32 

3380.60 

4344.38 

5503.34 
2208.76 

6108.43 
2313.62 

6345.47 
2528.67 

6038.65 
2738.87 

5275.04 
2909.56 

4202.34 
3082.04 

3621.72 
3098.57 

3347.43 
2986.91 

3528.96 
3398.97 

3926.70 
4398.95 

3964.72 
5490.13 

6988.57 17016.26 36126.34 

7495.40 19329.88 43621.74 

7453.40 21858.55 51075.14 

6809.16 24597.42 57884.31 

5703.98 27506.99 63588.28 

4708.92 30589.03 68297.20 

4194.39 33687.60 72491.59 

4138.57 36674.51 76630.16 

4487.20 40073.48 81117.36 

4749.47 44472.43 85866.83 

4599.59 49962.56 90466.42 

5296.82 3677.67 
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38173.19 
7+00 6137.02 

34650.53 
7+25 6253.71 

30087.52 
7+50 6590.21 

25536.51 
7+75 5959.94 

21916.53 
8+00 6165.42 

19204.65 
8+25 4886.37 

17404.34 
8+50 4114.02 

15930.55 
8+75 3928.63 

13836.87 
9+00 4333.35 

10081.14 
9+25 5831.82 

6360.54 
9+50 3277.16 

3547.30 
9+75 3348.21 

343.44 
10+00 3823.18 

2854.19 
10+25 3413.47 

5434.38 
10+50 2524.49 

7193.67 
10+75 1492.82 

8169.98 
11+00 816.47 

8211.85 
11+25 452.77 

6510.94 

3268.01 
7055.83 

2602.50 
7313.90 

1968.20 
7146.62 

2344.50 
6904.72 

3113.22 
6293.38 

2837.58 
5125.22 

2686.87 
4579.84 

2473.96 
4704.74 

1864.43 
5788.50 

1513.10 
5187.06 

923.48 
3772.78 

670.84 
4083.71 

791.06 
4120.87 

742.94 
3381.34 

588.20 
2287.63 

289.66 
1315.01 

273.09 
722.76 

858.24 

Mon Jan 29 08:26:34 

4180.27 56473.50 94646.69 -

3533.18 63529.33 98179.86 -

2750.89 70843.23 100930.75 -

2595.61 77989.85 103526.36 -

3284.74 84894.57 106811.10 -

3581.50 91187.95 110392.60 -

3324.90 96313.17 113717.50 -

3106.05 100893.01 116823.55 -

2611.07 105597.75 119434.62 -

2032.77 111386.25 121467.39 -

1466.46 116573.31 122933.85 

959.54 120346.09 123893.39 

879.85 124429.80 124773.24 

923.24 128550.67 125696.49 

801.15 131932.01 126497.64 

528.34 134219.65 127025.98 

338.69 135534.66 127364.67 

680.89 136257.42 128045.57 



7374.51 
11+50 

6432.08 
11+75 

6674.60 
12+00 

7338.36 
12+25 

7395.81 
12+50 

7395.81 
12+75 

7395.81 
13+00 

431.96 

246.01 

1116.27 

102.28 

503.80 

1370.13 
386.07 

837.22 
775.74 

48.75 
693.89 

1.31 
58.24 

0.00 0.00 

0.00 0.00 

1341.15 136761.22 129386.71 

1328.50 137147.29 130715.21 

533.22 137923.03 131248.43 

30.13 138616.92 131278.56 

0.79 138675.16 131279.35 

0.00 0.00 138675.16 131279.35 

0.00 0.00 138675.16 131279.35 

0.00 0.00 



page 1 

Project: rossrea Wed Jan 24 15:40:26 
1996 
Site: rossrea Surface 1: grid Surface 2: azblt Volume tag: over 

EARTHWORKS END AREA VOLUME LISTING 
Cut Fill Cut 1.2300 Fill 1.3000 Cut 1.2300 Fill 1.3000 

Station Area (sqft) Area (sqft) Volume (yds) Volume (yds) Tot Vol (yds) Tot 
Vol (yds) Mass Ordinate 

0+00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

0+25 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

0+50 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

0+75 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

1+00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

1+25 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

1+50 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

1+75 0.00 0.00 
8.54 140.53 8.54 140.53 -131 99 

2+00 15.00 233.50 
98.38 301.74 106.92 442.28 

335.35 
2+25 157.76 267.86 

247.21 353.04 354.13 795.32 
441.19 

2+50 276.36 318.74 
351.17 428.16 705.30 1223.48 

518.18 
2+75 340.33 392.67 

396.90 535.25 1102.20 1758.73 
656.53 

3+00 356.67 496.67 
424.28 616.81 1526.49 2375.54 

849.05 
3+25 388.42 528.18 

475.81 640.61 2002.30 3016.15 
1013.85 

3+50 447.16 536.22 
547.92 625.42 2550.22 3641.57 

1091.35 
3+75 515.04 502.93 

631.22 561.30 3181.44 4202 87 
1021.43 

4+00 593 44 429.69 
692.55 473.21 3873.99 4676.08 

802.09 
4+25 622.74 356.57 

718.79 387.54 4592.78 5063.62 
470.84 

4+50 639.53 287.34 



731.35 307.14 5324.13 5370.77 
46.64 

4+75 644.79 

451.64 
5+00 

905.92 
5+25 

1224.59 
5+50 

1442.31 
5+75 

1594.45 
6+00 

1714.75 
6+25 

1810.03 
6+50 

1860.56 
6+75 

634.66 

535.32 

478.25 

446.92 

435.63 

350.25 

255.71 

222.99 
728.58 

159.66 
666.24 

192.50 
577.17 

237.00 
526.83 

276.61 
502.56 

305.63 
447.52 

238.06 
345.06 

176.96 
258.80 

230.30 6052.71 5601.07 

211.95 6718.94 5813.02 

258.50 7296.11 6071.52 

309.12 7822.95 6380.64 

350.42 8325.51 6731.06 

327.22 8773.03 7058.28 

249.78 9118.09 7308.06 

208.26 9376.89 7516.32 

198.77 169.08 
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1844.06 
7+00 211.71 

1822.70 
7+25 246.26 

1877.84 
7+50 304.37 

2018.04 
7+75 367.27 

2238.01 
8+00 447.12 

2548.94 
8+25 466.48 

2989.47 
8+50 549.69 

3601.83 
8+75 700.41 

4428.58 
9+00 905.82 

5250.73 
9+25 682.83 

5677.28 
9+50 443.34 

5648.52 
9+75 388.26 

5301.44 
10+00 374.45 

4542.80 
10+25 242.05 

3486.94 
10+50 234.77 

2581.93 
10+75 220.88 

1959.24 
11+00 230.53 

1663.78 
11+25 155.95 

233.75 

246.71 
260.79 

222.10 
313.55 

207.26 
382.46 

195.28 
463.75 

209.77 
520.25 

138.02 
578.65 

91.49 
711.86 

73.83 
914.66 

72.23 
904.65 

64.84 
641.29 

291.96 
473.55 

542.64 
434.32 

755.68 
351.06 

1088.13 
271.52 

1117.38 
259.47 

817.43 
257.06 

644.30 
220.08 

212.29 

Wed Jan 24 15:40:28 

250.25 9610.63 7766.57 

282.15 9871.42 8048.73 

258.41 10184.98 8307.13 

242.27 10567.44 8549.40 

243.78 11031.19 8793.18 

209.31 11551.44 9002.49 

138.13 12130.09 9140.62 

99.50 12841.95 9240.12 

87.91 13756.61 9328.03 

82.50 14661.26 9410.53 

214.74 15302.54 9625.27 

502.30 15776.09 10127.57 

781.40 16210.41 10908.97 

1109.70 16561.48 12018.67 

1327.39 16833.00 13346.06 

1164.47 17092.46 14510.53 

879.75 17349.52 15390.28 

515.54 17569.60 15905.82 



129.34 196.87 17698.95 16102.69 
1596.26 

11+50 

1519.28 
11+75 

1427.08 
12+00 

1393.76 
12+25 

1404.21 
12+50 

1404.21 
12+75 

1404.21 
13+00 

71.19 

69.78 

75.05 

30.07 

114.81 
80.27 

146.48 
82.47 

143.73 
59.86 

11.09 
17.12 

0.00 0.00 

0.00 0.00 

157.26 17779.22 16259.94 

174.67 17861.69 16434.61 

93.18 17921.55 16527.79 

6.67 17938.67 16534.46 

0.00 0.00 17938.67 16534.46 

0.00 0.00 17938.67 16534.46 

0.00 0.00 







































































































LEGEND: 

300. EM-38 ISOPLETH LINE 
(300+ TO BE EXCAVATED) 

RECEIVED 
SEP 17 1991 

OIL CONSERVATION DIV. 
SANTA FE 

e El Paso 
Natural Sas Cmnparaj 

EM38 ISOPLETH LINES. 

PROJECT: 63715 (EPNG-SJ) 
LOCATION: SAN JUAN RIVER PLANT 

K.W. BROWN 
& 

ASSOCIATES, INC. 

DATE: 1: 
FIGURE: 
SCALE: SHOWN 



B R U C E KING 
GOVERNOR 

ENERGY 
State of New Mexico «fk 

MINERALS and NATURAL RESOURCHQPEPARTMENT 
Santa Fe, New Mexico87505 •> 

OIL CONSERVATION DIVISION 

November 18, 1991 

==DRUG FREE = 

if 
ANITA LOCKWOOD 
CABINET SECRETARY 

MATTHEW BACA 
DEPUTY SECRETARY 

CERTIFIED MAIL 
RETURN RECEIPT NO. P-690-15S-081 

Mr. Thomas D. Hutchins 
North Region Compliance Manager 
El Paso Natural Gas Company 
P.O. Box 1492 
El Paso, Texas 79978 

Re: Pond and P i t Closure 
San Juan River Gas Processing Plant 
San Juan County, New Mexico 

Dear Mr. Hutchins: 

The O i l Conservation Division (OCD) has received your 
correspondence, dated November 1, 1991, summarizing the October 24, 
1991 meeting concerning the San Juan River Plant Pond and P i t 
Closure Plan. The OCD concurs with EPNG's summary of the meeting. 

The correspondence also includes an addendum t o the pond and p i t 
closure plan. The addendum i s acceptable with the following 
exceptions: 

1. EPNG has proposed t o use the areas of borrow s o i l numbers 1 & 
3 as landfarms f o r the s o i l s excavated from the north and 
south f l a r e p i t respectively. I t i s OCD pol i c y t o r e s t r i c t 
any landfarming i n areas where the depth t o ground water i s 
less than 100 feet , unless p o s i t i v e protection i s i n place t o 
prevent the p o s s i b i l i t y of contaminants reaching the ground 
water. Please supply information on how EPNG proposes t o 
prevent contaminant migration from the landfarm areas. 

VILLA CiRA BUILDING - 408 Gallsteo 

Forestry and Resources Conservation Division 
P.O. Box 1948 87504-1948 

827-5830 

Park and Recreation Oivision 
P.O. Box 1147 87504-1147 

827-7465 

2040 South Pacheco 

Office of the Secretary 
827-5950 

Administrative Services 
827-5925 

Energy Conservation & Management 
827-5900 

LAND OFFICE BUILDING - 310 Old Santa Fe Trail 

OU Conservation Division 
P.O. Box 2088 87504-2088 

827-5800 

Mining and Minerals 
827-5970 



Mr. Thomas D. Hutchins 
November 18, 1991 
Page -2-

2. Borrow area #1 i s in a potential drainage area. What 
preventative measures are proposed to prevent a l l run-on and 
run-off from r a i n f a l l events? '.s,-*-;v "I •• •• 

3. Operating procedures for the landfarm areas were omitted from 
the plan. Please supply these procedures. 

4. A report containing the results of the closure w i l l be 
submitted to the OCD within 60 days of completion of the 
closure a c t i v i t i e s . » t** ' "V'Ŝ v̂ u* r , 

Please contact the OCD at least one week prior to commencement of 
work to afford the OCD the opportunity to have a representative 
present to witness the work and/or s p l i t samples. 

Please be advised that OCD approval of this plan does not limit you 
to the work proposed should the remediation a c t i v i t i e s f a i l to 
effectively mitigate the contamination. 

If you have any questions, please call me at (505) 827-5812 or Bill 
Olson at (505) 827-5885. c 

Sincerely, 

Roge*r C. Anderson 
Acting Bureau Chief 

xc: OCD Aztec Office 



ft 
O'L N DIVISION 

El Paso 
.'ED P. 0. BOX 1492 

EL PASO, TEXAS 79978 
PHONE: 915-541-2600 Natural Gas Company. '91 HP m 9 06 

November 1, 1991 

Mr. Roger Anderson 
Ac t i n g , Environmental Bureau Chief 
New Mexico O i l Conservation D i v i s i o n 
P.O. Box 2088 
Santa Fe, NM 87504 

Dear Mr. Anderson: 

On October 24, 1991 E l Paso N a t u r a l Gas Co. (EPNG) met w i t h you 
and W i l l i a m Olson t o discuss our San Juan River P l a n t Pond and 
P i t C l o s u r e Plan. S e v e r a l q u e s t i o n s t h a t t h e New Mexico O i l 
Conservation D i v i s i o n (NMOCD) had asked i n a September 30, 1991 
l e t t e r w i t h regard t o the plan were addressed a t t h a t time. 

As a f o l l o w up t o the meeting and a documented response t o the 
questions, l i s t e d below are the issues t h a t were discussed. 

1. EPNG plans t o keep the pump-back system i n o p e r a t i o n as an 
a c t i v e u n i t d u r i n g the closure process. Upon completion of 
the p r o j e c t , the pump-back pond would be closed. I f the 
pond should need dewatering, EPNG would t r a n s f e r t h e water 
t o a l i n e d impoundment p r i o r t o c l o s u r e . EPNG f e e l s t h a t 
closure of t h i s pond i s warranted t o prevent the persistence 
of the e x i s t i n g a r t i f i c i a l l y high water t a b l e . 

2. Pond #1 has already been dewatered through enhanced evapora
t i o n techniques. 

3. S i g n i f i c a n t l e v e l s of benzene have been detected i n piezome
t e r P-10. I n a d d i t i o n t o t a l K j e l d a h l n i t r o g e n has been 
detected i n monitor w e l l M-4. EPNG plans t o submit propos
a l s f o r t h e i n v e s t i g a t i o n and r e m e d i a t i o n o f these l o c a 
t i o n s . The plans w i l l be submitted t o NMOCD f o r approval by 
the end of the earthwork phase of the p r o j e c t . 



Mr. Roger Anderso: 
November 1, 1991 
Page 2 

I n a d d i t i o n t o the items l i s t e d above, EPNG proposes the attached 
addendum t o t h e c l o s u r e p l a n . The proposals are w i t h regard t o 
the cover system, the s a l t impacted area, and remediation of the 
s o i l excavated from the f l a r e p i t s . 

EPNG r e q u e s t s a p p r o v a l o f t h e amended c l o s u r e p l a n and i s 
prepared t o commence closure as soon as approval i s received. I 
look forward t o your response. 

Sincerely yours, 



Mr. Roger Anderso: 
November 1, 1991 
Page 3 

ADDENDUM TO THE SAN JUAN RIVER PLANT POND & PIT CLOSURE PLAN 

Section 4.3 Drainage Basin Remediation and Closure 

EPNG proposes t o apply the cover system t o the s a l t impacted area 
(see Figure 6) w i t h o u t removing the top 6" l a y e r as p r e v i o u s l y 
planned. E l e c t r i c a l c o n d u c t i v i t y measurements taken w i t h i n t h e 
s a l t impacted area do not s i g n i f i c a n t l y decrease a t depths of 3-4 
f e e t . The removal of the top 6 inches i s , t h e r e f o r e , not war
rante d i n the e f f o r t t o prevent upward m i g r a t i o n o f s a l t s . The 
key t o success i n t h i s e f f o r t i s i n the removal of the a r t i f i c i a l 
water t a b l e t h a t has r e s u l t e d from the ponds i n the area. Once 
they have been c l o s e d and contoured t o p r e v e n t ponding, EPNG 
f e e l s t h a t t h e water t a b l e w i l l drop t o a depth s u f f i c i e n t t o 
prevent c a p i l l a r y r i s e . Upon completion of c l o s u r e a c t i v i t i e s , 
EPNG w i l l pump water from the water t a b l e , i f needed, t o ensure 
the groundwater t a b l e i s s u f f i c i e n t l y lowered. 

Section 5.0 Cover System Design 

F i g u r e 5 o f t h e c l o s u r e p l a n i d e n t i f i e s t h r e e areas o f borrow 
s o i l . EPNG has r e c e n t l y performed a v i s u a l e v a l u a t i o n o f the 
s o i l t y p e s . I t has been d e t e r m i n e d t h a t t h e r e i s no major 
d i f f e r e n c e i n t e x t u r e between borrow s o i l #1 and borrow s o i l #2. 
EPNG t h e r e f o r e proposes t o combine the areas o f borrow s o i l #1 
and #2, and t o consider i t e n t i r e l y as borrow s o i l #1. The f i r s t 
9" l a y e r of the cover system i s t o be borrow s o i l #1. The top 9" 
lay e r i s t o be borrow s o i l #3 (see f i g u r e 9 ) . 

The sources of borrow s o i l are o f adequate area and topography 
such t h a t EPNG does not a n t i c i p a t e problems w i t h supply or ero
sion c o n t r o l . The borrow areas w i l l be contoured and reseeded t o 
provide erosion c o n t r o l . 

Section 4.5 Flare P i t closure 

V i s u a l l y contaminated s o i l i s t o be removed from the n o r t h and 
south f l a r e p i t s . S o i l w i l l be excavated t o a depth of 10 f e e t . 
An assessment w i l l be made a t t h a t time t o determine the need f o r 
f u r t h e r a c t i o n . EPNG proposes t o con s t r u c t small land treatment 
c e l l s i n the areas of the borrow s o i l s #1 and #3. S o i l excavated 
from t h e n o r t h f l a r e p i t would be taken t o the area from which 
the borrow s o i l #1 has been removed. S i m i l a r l y , s o i l removed 
from t h e s o u t h f l a r e p i t would be la n d f a r m e d i n t h e area of 
borrow s o i l #3. The land treatment c e l l s would be operated i n 
accordance w i t h NMOCD gu i d e l i n e s . 
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BRUCE KING 
GOVEPMOR 

STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

September 30, 1991 POST OFFICE 3GX 5GS8 
STATE '-AND OFFICE BU'LOiNC 

SANTA FE NEW ME>iCO S~5C-
;5Q5! 327-5300 

J 

CERTIFIED MAIL 
RETURN RECEIPT NO. P-327-278-258 

Mr. Thomas D. Hutchins, Manager 
North Region Compliance Engineering 
El Paso Natural Gas Company 
P.O. Box 1492 
El Paso, TX 79978 

RE: EPNG SAN JUAN RIVER PLANT: 
POND AND PIT CLOSURE PLAN 
SAN JUAN COUNTY, NEW MEXICO 

Dear Mr. Hutchins: 

On June 25, 1991, David Boyer and William Olson of the New Mexico Oil Conservation 
Division (OCD) met with you to discuss the April 1991 "FINAL CLOSURE PLAN FOR 
WASTEWATER IMPOUNDMENTS AND FLARE PITS AT EL PASO NATURAL GAS 
COMPANY'S SAN JUAN RIVER PLANT". The discussion focused on the need to update 
ground water and soil/sludge information from selected piezometers and monitor wells so that 
at the completion of work ground water will be protected and EPNG will have minimum future 
liability for past activities. During the meeting OCD stated that before approval could be given 
for the proposed work, the additional updated information needed to be provided for our 
evaluation. The requested analytical analyses and answers to a number of questions asked during 
the June meeting were provided in your letter of August 30, 1991. 

The OCD has reviewed the information provided in your August 30 letter, and meeting notes 
taken by Mr. Olson and Mr. Henry Van of your office, and finds that additional information 
and/or commitments from EPNG are necessary before the Plan can receive OCD approval: 

The pump-baek system is to be kept in operation as an "active" unit during the 
closure process (p.24). What decision has been reached regarding disposal of this 
water? Will the pump-back system be kept operational or in working order for (J' ̂  V 

doit, i 
the duration of the proposed five-year cover system monitoring as a back-up 
measure (p.28)? 

Will pond 1 be dewatered prior to the star^of closure? If so, how? 
"T<v so,'/ 
(-•DM 
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Mr. Thomas D. Hutchins 
September 30, 1991 
Page 2 

3. OCD has concerns regarding the effectiveness of the two-layer cover system 
proposed for the salt impacted area. Additional information must be provided to 
demonstrate that the system can work as designed. Specifically, the following 
questions must be adequately answered: 

a. Are borrow soils #1 and #3 sufficiently coarse to prevent wicking 
from the substrate to these soils? 

b. Are the textural differences between borrow soil #2 (proposed for 
the top layer) and soils #1 and #3 (lower layer) sufficient to 
discourage downward movement of the limited rainfall moisture 
expected at this locality? 

c. What effect will compaction by earthmoving equipment have on 
the ability of the cover system to perform as designed? 

;|( t t r-c^ 

Show specifically on the site map the proposed locations for the borrow soils. 
Is enough soil available in the selected areas to complete the cover system? How 

<" , vvill the borrow soil areas be closed and returned to grade so that additional 
erosion problems are not created? 

A high level of benzene (7,400 ppb) and elevated values of other volatile aromatic 
hydrocarbons were detected in well P-10. Prepare an additional work element to 
provide adequate investigation and remediation of petroleum hydrocarbons at this 
location. 

A high level of total Kjeldahl nitrogen (120 ppm) was detected in well M-4. 
Over time and distance this species can change to nitrate-nitrogen and threaten 
domestic water supplies. Prepare an additional work element to provide adequate 
investigation, delineation and remediation (if necessary) of the various nitrogen 
species in the vicinity of this location. 

Sufficiently high levels of benzene and other aromatics were found at the North 
Flare Pit to require additional vertical and horizonal sampling by EPNG. Provide 
additional specifics on the proposed investigation and remediation procedures 
necessary to properly close both this pit and the South Flare Pit. 

<>9t 

J 
0 



jLfr. Thomas D. Hutchins 
September 30, 1991 
Page 3 

If you have any questions regarding the material or information requested in this letter, please 
call Bill Olson at (505) 827-5885 after October 21. Before providing a specific response to the 
items addressed in this letter, an additional meeting to discuss this matter could be scheduled if 
desired by EPNG to speed up resolution of these issues so that physical closure can begin. 

Sincerely, 

Roger Anderson, Acting Chief 
Environmental Bureau 

cc: OCD Aztec Office 

4% 8ENDER: Complete Kerns 1 and 2 when additional services are desired, and complete items 
^ 3 and 4. 
Put your addraaa In the "RETURN TO" Space on the reverse aide. Failure to do thia will prevent this 
card from beina returned to you. The return recejnt fee will orovide vou the name of the person delivered 
to and the date of delivery. For additional fees tne folfowrno services are available, consult oostmaater 
tor fees ana cnecic Dox(es) for additional servfce(s) requested. 
1. • Show to whom delivered, date, and addressee's address. 2. • Restricted Delivery 

(Extra charge) (Bora charge) 
3i Article Addressed to: . .,. - 4. Article Number 3i Article Addressed to: . .,. -

Type of Service: 
L-l Registered 
pfl Certified 
O . Express Mall 

_J Insured 
• COD 
~| Return Receipt 

for Merchandise 

3i Article Addressed to: . .,. -

.Always otMi signal 
^ s o s r n sne^DATE D 

ire of addressee 
EUVERED. 

5. Signature — Address / * V ^ ^? Addressee's Address (ONLY If 
p \f3fuested and fee paid) 

6. Signature - j ^ r t , ^ ^ P ^ ' 

^? Addressee's Address (ONLY If 
p \f3fuested and fee paid) 

7. Date of Delivery" V . — ' 

^? Addressee's Address (ONLY If 
p \f3fuested and fee paid) 

PS Form 3811, Mar. 1988 * U.8.Q.P.O. 1988-212-865 DOMESTIC RETURN RECEIPT 



/jJH^ Analytical Technologies, Inc. 9830 S. 51st Street Suite B-113 Phoenix, AZ 85044 (602) 496-4400 

ATI I . D . 106920 

October 3, 1991 

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

Project Name/Number: Blanco Plant North Flare Pit 

Attention: John Lambdin 

On 06/27/91, Analytical Technologies, Inc. received a request to 
analyze s o i l sample(s). The sample(s) were analyzed with EPA 
methodology or equivalent methods. The results of these analyses 
and the quality control data, which follow each set of analyses, 
are enclosed. 

TCLP-BTEX analyses were performed by ATI, Fort Collins. 

For EPA Method 8015, modified, client sample N11248 does not 
exhibit a typical gasoline pattern. Sample appears to contain a 
mixture of gasoline and a heavier hydrocarbon. 

The results reported for TCLP analyses are the actual measured 
values, and are not corrected for matrix spike recovery bias. The 
matrix spike recovery results for TCLP analyses are included in 
this report. 

Enclosed i s an amended report for TCLP method 8020 (BTEX). The 
units have been changed from ug/kg to ug/L. We apologize for any 
inconvenience this may have caused. 

I f you have any questions or comments, please do not hesitate to 
contact us at (602) 496-4400. 

Mary Tyer 
Project Manager 

Robert V. Woods 
Laboratory Manager 

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



/ j j ^ Analytical Technoio^fe, 

CLIENT 
PROJECT # 
PROJECT NAME 

,lnc. 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
BLANCO PLNT 

ATI I.D. v- 106920 

DATE RECEIVED : 06/27/5 

REPORT DATE : 07/22/S 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTE 

01 N11248 SOIL 06/26/9 
02 N11249 SOIL 06/26/9 

TOTALS 

MATRIX # SAMPLES 

SOIL 2 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s project w i l l be disposed of i n t h i r t y (30) days from th. 
date of t h i s report. I f an extended storage period i s required, please contac 
our sample control department before the scheduled disposal date. 



A jfrjflk AnalyticalTechnologHIJlnc 1 ^ 1 

GENERAL CHEMISTRY RESULTS 

CLIENT 
PROJECT # 
PROJECT NAME 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
BLANCO PLNT 

ATI I.D. : 106920 

DATE RECEIVED : 06/27/9 

REPORT DATE : 07/22/9 

PARAMETER UNITS 01 02 

PETROLEUM HYDROCARBONS, IR MG/KG 63000 32000 



J t \ ^ AnalyticalTechnolojft, Inc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT 
PROJECT # 
PROJECT NAME 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
BLANCO PLNT - ATI I.D. : 106920 

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

PETROLEUM HYDROCARBONS MG/KG 10690603 <20 23 NA 220 190 H i 

% Recovery = (Spike Sample Result - Sample Result) 
x 1 0 0 

Spike Concentration 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 
x 1 C 

Average Result 



AnalyticalTechnoloJJBUnc. 

METALS RESULTS 

CLIENT 
PROJECT # 
PROJECT NAME 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
BLANCO PLNT 

ATI I.D. : 106920 

DATE RECEIVED : 06/27/ 

REPORT DATE : 07/22/ 

PARAMETER UNITS 01 02 

MG/L <0.010 <0.010 
MG/L <0.1 <0.1 
MG/L 2.35 1.43 
MG/L 0.006 <0.005 
MG/L <0.05 <0.05 
MG/L <0.0002 <0.0002 
MG/L <0.10 <0.10 
MG/L <0.1 <0.1 

SILVER (IN TCLP) 
ARSENIC (IN TCLP) 
BARIUM (IN TCLP) 
CADMIUM (IN TCLP) 
CHROMIUM (IN TCLP) 
MERCURY (IN TCLP) 
LEAD (IN TCLP) 
SELENIUM (IN TCLP) 



^ j k Analytical Technolo^B, AnalyticalTechnolo§PB,lnc. 

METALS - QUALITY CONTROL 

CLIENT : EL PASO NATURAL GAS, NEW MEXICO 
PROJECT # : (NONE) 
PROJECT NAME : BLANCO PLNT _ ATI I.D. : 106920 

SAMPLE DUP. SPIKED SPIKE % 
PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC RE' 

SILVER (IN TCLP) MG/L 10756003 <0.010 <0.010 NA 0.946 1.00 95 
ARSENIC (IN TCLP) MG/L 10756003 <0.1 <0.1 NA 1.1 1.0 11' 
BARIUM (IN TCLP) MG/L 10755003 0.722 0.725 0.4 1.84 1.00 11 
CADMIUM (IN TCLP) MG/L 10756003 <0.005 <0.005 NA 1.02 1.00 io: 
CHROMIUM (IN TCLP) MG/L 10692002 <0.05 <0.05 NA 0.49 0.50 98 
MERCURY (IN TCLP) MG/L 10756003 <0.0002 <0.0002 NA 0.0046 0.0050 92 
LEAD (IN TCLP) MG/L 10755003 <0.10 <0.10 NA 0.94 1.00 94 
SELENIUM (IN TCLP) MG/L 10756003 <0.1 <0.1 NA 10.7 10.0 10' 

% Recovery = (Spike Sample Result - Sample Result) 
x 1 0 0 

Spike Concentration 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 
_ x 1 

Average Result 



J l ^ . AnaiyticalTechnolo^^rlnc. 

GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. 10692001 

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015) 

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

EL PASO NATURAL GAS, 
(NONE) 
BLANCO PLNT 
N11248 
SOIL 

NEW MEXICO DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

06/26/S 
06/27/9 
06/28/S 
06/29/S 
MG/KG 

10 

COMPOUNDS RESULTS 

FUEL HYDROCARBONS 2600 
HYDROCARBON RANGE C5-C32 
HYDROCARBONS QUANTITATED USING GASOLINE 

SURROGATE PERCENT RECOVERIES 

DI-N-OCTYL-PHTHALATE (%) 99 



J j ^ Analytical T e c h n o i o ^ ^ , Inc. 

GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. : 10692002 

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015) 

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

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
BLANCO PLNT 
N11249 
SOIL 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

06/26/9 
06/27/9 
06/28/9 
06/30/9 
MG/KG 

100 

COMPOUNDS RESULTS 

FUEL HYDROCARBONS 
HYDROCARBON RANGE 
HYDROCARBONS QUANTITATED USING 

SURROGATE PERCENT RECOVERIES 

DI-N-OCTYL-PHTHALATE (%) 

15000 
C5-C14 
GASOLINE 

** Due to the necessary d i l u t i o n of the sample, r e s u l t was not attainable 

••rirmBB(<rT 



J ^ . Ana ly t i ca lTechno lo^^ lnc . 

GAS CHROMATOGRAPHY - RESULTS 

REAGENT BLANK 

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
BLANCO PLNT 
REAGENT BLANK 

ATI I.D. : 106920 
DATE EXTRACTED : 06/28/9 
DATE ANALYZED : 06/28/9 
UNITS : MG/KG 
DILUTION FACTOR : N/A 

COMPOUNDS RESULTS 

<5 FUEL HYDROCARBONS 
HYDROCARBON RANGE 
HYDROCARBONS QUANTITATED USING 

SURROGATE PERCENT RECOVERIES 

DI-N-OCTYL-PHTHALATE (%) 98 



J j ^ i Analy t ica lTechnolo^fc , Inc. 
• 

QUALITY CONTROL DATA 
ATI. I.D. 106920 

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015) 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
BLANCO PLNT 
10799815 

DATE ANALYZED : 06/28/91 
SAMPLE MATRIX : NON-AQUEO 
UNITS 5 MG/KG 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC.SAMPLE REC. RP 

FUEL HYDROCARBONS <5 50 40 80 40 80 0 

% Recovery = (Spike Sample Result - Sample Result) 
x 1 0 0 

Spike Concentration 

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

x 100 
Average of Spiked Sample 



Ano ly t i ca lTechno lo^^ , Inc. 

GAS CHROMATOGRAPHY - RESULTS 

ATI I.D, 10692001 

TEST : BTEX (8020) AND MTBE IN TCLP EXTRACT 

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

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
BLANCO PLNT 
N11248 
SOIL 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

06/26/9 
06/27/9 
07/01/9 
07/03/9 
UG/L 

100 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 
METHYL-t-BUTYL ETHER 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 

2000 
8100 
230 
270 
NA 

120 

E-EXCEEDS INSTRUMENT CALIBRATION RANGE 



A AnalyticalTechnoiogWs,lnc. 

GAS CHROMATOGRAPHY - RESULTS 

TEST : BTEX (8020) AND MTBE IN TCLP EXTRACT 

ATI I.D. : 10692002 

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

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
BLANCO PLNT 
N11249 
SOIL 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

06/26/9 
06/27/9 
07/01/9 
07/03/9 
UG/L 

100 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 
METHYL-t-BUTYL ETHER 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 

2300 
7900 
240 
940 
NA 

130 

E-EXCEEDS INSTRUMENT CALIBRATION RANGE 



A /jj^V AnalyticalTechnologifs, Inc. 

TEST 

GAS CHROMATOGRAPHY - RESULTS 

REAGENT BLANK 

BTEX (8020) AND MTBE IN TCLP EXTRACT 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
BLANCO PLNT 
REAGENT BLANK 

ATI I.D. : 106920 
DATE EXTRACTED : 07/01/9 
DATE ANALYZED : 07/03/9 
UNITS : UG/L 
DILUTION FACTOR : N/A 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 
METHYL-t-BUTYL ETHER 

<0.5 
<0.5 
<0.5 
<0.5 
NA 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 95 



AnalyticalTechnolc 

QUALITY CONTROL DATA 

TEST : BTEX (8020) AND MTBE IN TCLP EXTRACT 
ATI I.D, 106920 

CLIENT 
PROJECT # 
PROJECT NAME 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
BLANCO PLNT 

DATE ANALYZED : 07/03/91 
SAMPLE MATRIX : NON-AQUEOI 

REF I.D. : 10799910 UNITS • UG/L 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC .SAMPLE REC. RPC 

BENZENE 7.6 5 13 108 NA NA NA 
TOLUENE <0.5 5 4.4 88 NA NA NA 
ETHYLBENZENE <0.5 5 5.8 116 NA NA NA 
TOTAL XYLENES <0.5 5 5.8 116 NA NA NA 
METHYL-T-BUTYL ETHER NA NA NA NA NA NA NA 

% Recovery = (Spike Sample Result - Sample Result) 
x 1 0 o 

Spike Concentration 

RPD ( R e l a t i v e % Difference) = (Spiked Sample - Dup l i c a t e Spike) 
Result Sample Result 

x 100 
Average of Spiked Sample 





El Paso 
Natural Bas Company, 

October 23, 1991 

Mr. Roger Anderson 
Acting Environmental Bureau Chief 
New Mexico O i l Conservation Division 
P.O. Box 2088 
Land Office Building 
Santa Fe, New Mexico 87504-2088 

RE: Hydrocarbon Recovery Proposal for E l Paso Natural Gas 
Company's Blanco Compressor Station 

Dear Mr. Anderson: 

I t i s my pleasure to provide the attached HYDROCARBON RECOVERY, 
WORK PLAN, dated October 1991, covering the i n s t a l l a t i o n of two 
recovery wells at EPNG's Blanco Compressor Station. The plan has 
been revised as requested i n Mr. David Boyer's l e t t e r dated Sep
tember 16, 1991. The October 1991 plan addresses the issues of 
increased screen length and providing f o r active pumping of the 
recovery wells, as requested i n the September 16 l e t t e r . 

Also attached i s a summary of the John Mathes and Associates s o i l 
gas survey and water samples c o l l e c t e d at Blanco e a r l i e r t h i s 
year. Furthermore, copies of the a n a l y t i c a l results f o r samples 
c o l l e c t e d e a r l i e r t h i s year by EPNG lab personnel i n t h i r t e e n 
monitor w e l l s are attached as requested i n the September 16 
l e t t e r . This i s provided as ad d i t i o n a l information on s o i l and 
groundwater investigations performed at Blanco. 

The attached data should be s a t i s f a c t o r y t o comply w i t h the 
conditions set f o r t h i n Mr. Boyer's l e t t e r . We a n t i c i p a t e the 
i n s t a l l a t i o n of the recovery wells w i l l commence before the end 
of the year. 

I f you have any questions or need additional information please advise. 

Very t r u l y yours, 

Thomas D. Hutchins, Manager 
North Region Compliance Engineering 

P. 0. BOX 1492 
EL PASO, TEXAS 79978 
PHONE: 915-541-2600 



be: G. E. Bauer 
N. Prince 
A. N. Pundari 
H. Van 
F i l e 5200 



SCOPE OF WORK 

CLOSURE OF NORTH FLARE PIT NEAR BLANCO PLANT 

I . GENERAL 

The project involves closure of an inactive f l a r e p i t located 
north of E l Paso Natural Gas Company's Blanco Plant. The flare 
pi t i s located in Section 11,Township 29N,Range 11W, San Juan 
County, approximately 1/4 mile north of Blanco Plant. Blanco 
Plant i s located approximately one mile north of Bloomfield, New-
Mexico. The location of the plant i s shown on the attached map. 

The primary objective i s to remove a l l hydrocarbon contaminated 
s o i l . 

I I . EXCAVATION AND HAULING REQUIREMENTS 

The existing p i t i s approximately 150 foot feet long, 75 feet 
wide and 2 0 feet deep . The contractor must excavate a minimum 
2 0 feet of s o i l from the bottom of the p i t . In addition, hydro
carbon contaminated s o i l from the pit berms should also be exca
vated and removed. Since the existing p i t i s approximately 20 
feet from grade, the contractor w i l l need to slope the existing 
pit sides in order to allow equipment access to the bottom of the 
pit. 

The contractor must transport the contaminated s o i l to E l Paso 
Natural Gas Company's(EPNG) Angel Peak Plant. Angel Peak Plant i s 
located at NE/4, Section 8, T-27-N,R-lO-W,San Juan County. The 
plant i s approximately sixteen miles from Blanco Plant. To get to 
the plant, go south on Highway 44. Then turn l e f t on a dirt road, 
across from the intersection of NAPI Road 3003 and Highway 44. A 
six mile d i r t road leads to the plant. The road does not have a 
county road designation and i s known only as the "Angel Peak 
Plant Road". 

At Angel Peak Plant,the contractor must i n s t a l l a two foot high 
earthen berm and forty seven inch high "hogwire" fence around the 
proposed s o i l remediation area. The location of the s o i l remedia
tion area w i l l be selected by an EPNG representative.In addition, 
a twenty foot wide drive through gate must be installed on one 
side of the remediation area. 

The contractor must spread the s o i l at the disposal site in a six 
inch l i f t . Assuming 8333 cubic yards (150ft*75ft*20ft) of s o i l 
w i l l be excavated, a 300 feet by 750 feet area must be bermed and 
fenced. In addition, the contractor must disc the s o i l two times 
per week for the duration of the remediation project. Assuming a 
backhoe can excavate 550 cubic yards per day, the project length 
w i l l be approximately sixteen days. 



70 New Mexico 

Land Area: 121.336 sq. mi. (51 
Population: 1.494.200 (37) 

Dimensions: N-S 390 miles. E-W 350 miles 
Highest Point: Wheeler Peak 13,161 ft.. C-7 

Capital: Santa Fe. E-6 
Largest City: Albuquerque. F-5 
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Page 2 
Scope of Work - North Flare Pit near Blanco Plant 

The contractor must a s s i s t EPNG by providing the use of the 
backhoe for collection of s o i l samples (after excavation of 20 
feet of p i t bottom). Additional excavation beyond the 20 feet 
depth w i l l be based on f i e l d Total Petroleum Hydrocarbon(TPH) 
so i l tests. 

At EPNG's reguest,the contractor shall dig bellholes at various 
locations(after excavation of 20 feet of pit bottom) at the site. 
EPNG w i l l analyze the s o i l samples from the bellholes. Based on 
the TPH results from the bellholes and NMOCD guidance ,EPNG w i l l 
decide whether to dig further or backfill the pit. 

EPNG estimates a minimum of two weeks w i l l be needed to provide a 
decision on whether further excavation i s reguired. EPNG w i l l 
give the contractor a three day notice before reguiring the 
contractor to either excavate further or backfill the excavation. 

I f further excavation i s reguired, the costs w i l l be based on 
Items #1 and #2 of the Cost Schedule shown in Section IV. 

I I . CLOSURE REQUIREMENTS 

Once the project inspector or project engineer determines that 
further excavation i s impractical or the f i e l d TPH test results 
are acceptable , the pit may be backfilled. 

EPNG w i l l provide a borrow s i t e near Angel Peak Plant for clean 
b a c k f i l l . The b a c k f i l l s o i l i s located approximately 600 feet 
from the s o i l remediation area. The b a c k f i l l must be stored 
onsite, southwest of the flare pit, until EPNG gives approval to 
backfill the pit. 

As a fi n a l step in the closure of the flare p i t , the contractor 
shall contour the ba c k f i l l to avoid ponding, control runoff and 
erosion. 

I I I . OTHER REQUIREMENTS 

The contractor i s reguired to follow New Mexico Motor Transporta
tion Division and Department of Transportation rules regarding 
truck weight limitations and other applicable transportation 
rules. 

All work performed by the contractor shall conform to applicable 
industry codes and standards and the EPNG Manual of Engineering 
Standards. All excavation a c t i v i t i e s must be in accordance with 
applicable OSHA and EPNG standards. The EPNG inspector or 
project engineer w i l l have authorization to make changes in the 
material or specified procedures. No changes shall be made with
out the written approval of the project inspector or engineer. 



Page 3 
Scope of Work - North Flare Pit near Blanco Plant 

The contractor shall be responsible for providing the required 
protection and security for equipment or materials on the job 
site. EPNG w i l l not assume any l i a b i l i t y for losses of materials 
or equipment. 

The contractor must provide a l i s t of any subcontractors with the 
bid. The contractor must receive written approval from EPNG 
before using subcontractors for any portion of the work. Such 
approval w i l l not relieve the contractor of any obligations with 
EPNG. 

The contractor s h a l l be responsible for keeping the job s i t e 
clean and neat and shall provide a general cleanup of the area 
after completion of the project. 

IV. COST SCHEDULE 

1. Contaminated Soil Excavation,Hauling,Spreading 
and Discing at Angel Peak Plant /cubic yard 

2. Clean Sandy Backfill from 
Angel Peak Plant /cubic yard 

3. Construction of two foot high berm 
and forty seven inch high "Hogwire" 
Fence at Angel Peak Plant _ / l i n e a l foot 
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EXECUTIVE SUMMARY 

Hydrocarbon recovery i s proposed at two l o c a t i o n s a t EPNG's Blanco p l a n t . I n the 
nor t h area a new 6-inch diameter w e l l i s proposed near the e x i s t i n g monitoring 
w e l l MW-19 ( r e f e r r e d t o here as RW-19A). This w e l l w i l l be screened so as to 
i n t e r c e p t the hydrocarbon layer a t the top of the unconfined a l l u v i a l a q u i f e r . 
I n the south area the e x i s t i n g 4-inch diameter monitoring w e l l , MW-6 which i s 
screened across the top of the a q u i f e r , i s proposed as a recovery w e l l while 
i n v e s t i g a t i o n s proceed a t t h i s f a c i l i t y . 

I t i s proposed t h a t a dual pump system be i n s t a l l e d i n w e l l RW-19A. This system 
w i l l c o n s i s t of a small diameter hydrocarbon-selective pump and a watertable 
depression pump. The l i q u i d s removed from the a q u i f e r w i l l be pumped separately 
as hydrocarbons and water, and w i l l be disposed of separately. 

I t i s proposed t h a t a s i n g l e pump be i n s t a l l e d i n MW-6 to pump both water and 
f l o a t i n g hydrocarbons. The hydrocarbon phase w i l l be separated from the water 
phase on s i t e and both f l u i d s disposed of separately. 

Pump sizes and pumping rates f o r both w e l l s w i l l be determined a f t e r completion 
of a q u i f e r t e s t s and analysis of the ph y s i c a l p r o p e r t i e s of the f l u i d s to be 
pumped. 
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HYDROCARBON RECOVERY 
at E l Paso Natural Gas Company's 

Blanco Plant 

I . BACKGROUND 

Fl o a t i n g hydrocarbons have been i d e n t i f i e d i n two monitoring w e l l s at the Blanco 
Plant s i t e . The New Mexico O i l Conservation D i v i s i o n has requested t h a t El Paso 
Natural Gas (EPNG) prepare a work plan f o r removal of the hydrocarbons. This 
plan s h a l l c o n s i s t of recovery w e l l i n s t a l l a t i o n , and pumping and disposal of the 
hydrocarbons. Further studies w i l l be conducted t o assess s i t e hydrogeology and 
the source and extent of hydrocarbons. 

The actions recommended are based on hydrogeologic i n f o r m a t i o n obtained during 
the studies by M c B r i d e - R a t c l i f f and Associates, Inc., (1988), Bechtel (1988) and 
K. W. Brown (1990) , on p r e l i m i n a r y r e s u l t s of the s o i l gas and groundwater survey 
performed by John Mathes and Associates ( A p r i l 15-17, 1991), and on groundwater 
q u a l i t y i n f o r m a t i o n obtained by EPNG personnel i n June, 1991. The i n f o r m a t i o n 
p e r t i n e n t to t h i s work plan i s summarized i n Tables 1 and 2. 

I I . NORTH AREA 

Based on data from s o i l borings f o r monitor w e l l s and geotechnical programs, Well 
19 i s located i n a paleochannel (buri e d canyon) i n the bedrock (Figure 1 ) , which 
i s now f i l l e d w i t h a l l u v i a l sediment. The canyon appears t o be r e l a t i v e l y steep-
walled, and probably i s r e f l e c t e d i n the l o c a t i o n of the present arroyo. The 
canyon w a l l s appear to act as a c o n t r o l on the l o c a l groundwater movement. 

This w e l l was i n s t a l l e d on January 11, 1990. At t h a t time, PID vapor readings 
were at 2,000 ppm from i n s i d e the PVC casing and a hydrocarbon odor and o i l y 
sheen were reported on the water l e v e l probe. Water samples c o l l e c t e d i n d i c a t e d 
29 mg/l of t o t a l petroleum hydrocarbons, 4200 u g / l benzene, <50 u g / l toluene, 340 
ug/ l ethylbenzene, and 3740 u g / l t o t a l xylenes. None of these analytes were 
detected i n water samples c o l l e c t e d at t h a t time from Well 2, approximately 500 
fe e t downgradient. 

Water samples were c o l l e c t e d on June 18, 1991. At t h a t time approximately 4 
inches of f r e e hydrocarbons were observed i n the w e l l . No odor or v i s i b l e 
contamination was reported i n Well 2 during t h a t sampling event. Toluene was 
detected a t .7 u g / l and t o t a l xylenes a t .9 u g / l were detected i n the samples 
from Well 2. The analyses d i d not detect t o t a l petroleum hydrocarbons a t a 
de t e c t i o n l i m i t of 1 mg/l. 

The s o i l gas survey performed by John Mathes and Associates (JMA) a t the n o r t h 
f l a r e p i t (samples designated AFP), which i s no longer i n use, i n d i c a t e s t h a t 
t h i s p i t i s p o s s i b l y the source of the hydrocarbons found i n Well 19 (Figure 2 ) . 
Four borings were located a t t h i s p i t , one upgradient and three downgradient. 
A l l four borings i n d i c a t e d the presence of hydrocarbons i n s o i l gas samples 
c o l l e c t e d . The evaporation pond which i s p r e s e n t l y l i n e d , was p r e v i o u s l y u n l i n e d 



(samples designated EP), and may also be a source f o r hydrocarbons i n Well 19. 
JMA c o l l e c t e d three s o i l gas samples at t h i s area. The upgradient sample (EP-1-
20-SG) from l o c a t i o n B-l i n d i c a t e d the presence of hydrocarbons. 

Groundwater was not encountered i n probe holes a t these l o c a t i o n s and th e r e f o r e 
no water samples were c o l l e c t e d by JMA at e i t h e r the f l a r e p i t or the pond. 

A s i n g l e recovery w e l l i s recommended j u s t downgradient of Well 19. This 
l o c a t i o n would recover hydrocarbons from both possible sources (the abandoned 
f l a r e p i t and the o l d u n l i n e d pond) and be near the leading edge of the plume of 
f l o a t i n g hydrocarbons. This proposed w e l l i s r e f e r r e d to as RW-19A i n t h i s work 
plan. 

I I I . SOUTH AREA 

The steep paleochannel i d e n t i f i e d i n the n o r t h area appears to become more broad 
and shallow to the south end of the s i t e (Figure 1) , and f i l l e d w i t h less 
a l l u v i a l m a t e r i a l . The f l a r e p i t and Well 6 appear t o be near the eastern edge 
of t h i s channel. Groundwater flow i s to the southwest near the f l a r e p i t . I t 
appears t h a t although Well 6 i s s l i g h t l y cross - gradient to the f l a r e p i t , no 
other p o t e n t i a l sources e x i s t i n the area. I n a d d i t i o n , the s o i l gas survey 
conducted by JMA (see below) i n d i c a t e s t h a t hydrocarbon contamination attenuates 
r a p i d l y away from t h i s p i t i n the downgradient d i r e c t i o n . 

Well 6 was i n s t a l l e d on September 21, 1988. Stained s o i l w i t h hydrocarbon odor 
was detected between 12 and 23 f e e t below the surface. S o i l s analyzed from these 
i n t e r v a l s d i d not co n t a i n detectable l e v e l s of organic compounds. The w e l l was 
screened between 19 and 29 f e e t below the surface. Water samples c o l l e c t e d at 
th a t time were analyzed f o r benzene, toluene, ethylbenzene and t o t a l xylenes, and 
none of these compounds were detected. No samples were c o l l e c t e d from t h i s w e l l 
i n the January 1990 sampling round. 

Water samples were c o l l e c t e d on June 18, 1991. At t h i s time 2 inches of free 
hydrocarbons were observed i n t h i s w e l l . 

Five s o i l gas samples were c o l l e c t e d by JMA around the south f l a r e p i t (Figure 
3). Sample FP-5-30-SG from the upgradient l o c a t i o n (B-5) and samples FP-1-30-SG 
and FP-2-30-SG from downgradient l o c a t i o n s ( B - l and B-2) i n d i c a t e d t h a t 
hydrocarbons are present i n the unsaturated zone. Only a trace of hydrocarbons 
(1 u g / l ) were detected i n upgradient l o c a t i o n B-6 (sample FP-6-30-SG) and none 
i n downgradient l o c a t i o n B-4 (sample FP-4-30-SG). Water was encountered at the 
downgradient l o c a t i o n B-3. No TPH or BTEX were detected i n sample FP-3-30-WH 
c o l l e c t e d a t t h a t l o c a t i o n . 

A s i n g l e recovery w e l l i s i n d i c a t e d near the f l a r e p i t at t h i s time. E x i s t i n g 
Well 6 i s located i n such a p o s i t i o n as to c o l l e c t hydrocarbons, and i s large 
enough to accommodate a pump. From the sampling h i s t o r y d e t a i l e d above, i t 
appears t h a t hydrocarbons are m i g r a t i n g a t a slow r a t e i n t h i s area. The best 
a l t e r n a t i v e t h e r e f o r e would be to pump t h i s w e l l w i t h known contamination, while 
f u r t h e r studies are underway as to the c o n f i g u r a t i o n of the plume. 



IV. SPECIFICATIONS 

S p e c i f i c a t i o n s w i l l be prepared f o r a co n t r a c t d r i l l e r and f o r in-house support 
from the conceptual o u t l i n e which f o l l o w s . 

Well D r i l l i n g : The p r e f e r r e d d r i l l i n g method i s hollow stem auger, but 
a i r r o t a r y equipment may be considered. S p l i t spoon samples should be 
c o l l e c t e d every 5 f e e t i f hollow stem auger equipment i s used. These 
samples w i l l be f o r chemical analysis and l i t h o l o g i c logging purposes. 

Well Construction: The w e l l RW-19A w i l l be constructed of s i x inch PVC. 
The screen w i l l be e i t h e r m i l d or s t a i n l e s s s t e e l , placed near the w i t h at 
l e a s t two f e e t o f screen above the water l e v e l and at l e a s t 10 f e e t of 
screen below the water surface t o produce s u f f i c i e n t volume of pumping and 
to accommodate seasonal water l e v e l f l u c t u a t i o n s . At l e a s t a 15 f o o t , 
.010 screen w i l l be used as i t i s a n t i c i p a t e d t h a t only the product layer 
w i l l be pumped. A gravel pack c o n s i s t i n g of s i l i c a sand, size #30, a 
bento n i t e seal, cement - bentonite grout to surface, and galvanized 
surface casing w i l l also be i n s t a l l e d . 

Well Development: The w e l l w i l l be developed by surging and pumping w i t h 
a i r or water to remove f i n e m a t e r i a l introduced during d r i l l i n g p r i o r to 
sampling. 

Aqu i f e r Tests: Slug t e s t s ( e i t h e r b a i l down or plug) w i l l be conducted on 
both hydrocarbons and groundwater i n the new recovery w e l l RW-19A and i n 
Well 6 p r i o r t o i n i t i a t i o n of pumping. 

Sampling and Analysis: Physical t e s t s ( g r a i n size a n a l y s i s , p o r o s i t y , 
b u l k d e n s i t y ) w i l l be performed on s o i l s from screened i n t e r v a l s . 
Physical t e s t s ( v i s c o s i t y , s p e c i f i c g r a v i t y ) w i l l be performed on 
hydrocarbons and on water samples. Chemical analysis w i l l be performed on 
s o i l samples from the new w e l l , and on f l o a t i n g hydrocarbons and water 
from both w e l l s . Analytes w i l l include cations/anions, TDS and n i t r o g e n 
(N03, N02 and TKN). BTEX and TPH analyses w i l l not be performed because 
f l o a t i n g product i s present. 

Surveying: Location, surface l e v e l , top of casing w i l l be surveyed. 

Pumping: Pump sizes and pumping rates f o r both w e l l s w i l l be determined 
a f t e r completion of aq u i f e r t e s t s and analysis of the p h y s i c a l p r o p e r t i e s 
of the f l u i d s t o be pumped. 

RW-19A: The dual pump system should be of a small diameter i n order to 
f i t i n s i d e the 6 inch diameter w e l l . One pump should be equipped w i t h a 
sensor which allows c o l l e c t i o n of f l o a t i n g hydrocarbons only. The other 
pump s h a l l be placed lower i n the w e l l i n such a way as to create 
s u f f i c i e n t drawdown to recover the f l o a t i n g product. 

MW-6: The pump should be of a small diameter i n order to f i t i n s i d e the 
4 inch diamter w e l l . The pump w i l l be explosion proof and capable of 
pumping both hydrocarbons and water. 



Disposal: 

RW-19A: Assuming that the pumps collect the hydrocarbon phase and water 
phases separately, the l i m i t e d volume of hydrocarbon l i q u i d could possibly 
be disposed of through a used o i l vendor. The water phase w i l l be 
disposed of appropriately. 

MW- 6: Since both water and hydrocarbons are removed together, the liquids 
w i l l be separated at the surface and disposed of appropriately. 
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FIGURE 1 & 2 

FIGURE 2 

• SOIL GAS SAMPLE WHERE VOLATILE 

ORGANIC COMPOUNDS WERE DETECTED. 

A "CLEAN SOIL" GAS SAMPLE 

Q PROPOSED EXTRACTION WELL LOCATION 

TEST BORING CONSTRUCTED AS MONITORING WEL 

TEST BORING FOR SOIL SAMPLING 

SOIL SAMPLING AREA 

O BG 2 BACKGROUND SOIL SAMPLE 

5550 ELEVATION AT TOP OF BEDROCK Maell 

— ^ — 5 5 6 1 ELEVATION AT TOP OF WATER TABLE (leet) 
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STATE OF NEW MEXICO 
• 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

BRUCE KING 
GOVERNOR September 30, 1991 

POST OFFICE BOX 2088 
STATE LANO OFFICE BUILDING 

SANTA FE NEW MEXICO 87504 
1505) FJ27-580O 

CERTIFIED MAIL 
RETURN RECEIPT NO. P-327-278-258 

Mr. Thomas D. Hutchins, Manager 
North Region Compliance Engineering 
El Paso Natural Gas Company 
P.O. Box 1492 
El Paso, TX 79978 

RE: EPNG SAN JUAN RIVER PLANT: 
POND AND PIT CLOSURE PLAN 
SAN JUAN COUNTY, NEW MEXICO 

Dear Mr. Hutchins: 

On June 25, 1991, David Boyer and William Olson of the New Mexico Oil Conservation 
Division (OCD) met with you to discuss the April 1991 "FINAL CLOSURE PLAN FOR 
WASTEWATER IMPOUNDMENTS AND FLARE PITS AT EL PASO NATURAL GAS 
COMPANY'S SAN JUAN RIVER PLANT". The discussion focused on the need to update 
ground water and soil/sludge information from selected piezometers and monitor wells so that 
at the completion of work ground water will be protected and EPNG will have minimum future 
liability for past activities. During the meeting OCD stated that before approval could be given 
for the proposed work, the additional updated information needed to be provided for our 
evaluation. The requested analytical analyses and answers to a number of questions asked during 
the June meeting were provided in your letter of August 30, 1991. 

The OCD has reviewed the information provided in your August 30 letter, and meeting notes 
taken by Mr. Olson and Mr. Henry Van of your office, and finds that additional information 
and/or commitments from EPNG are necessary before the Plan can receive OCD approval: 

1. The pump-back system is to be kept in operation as an "active" unit during the 
closure process (p.24). What decision has been reached regarding disposal of this 
water? Will the pump-back system be kept operational or in working order for 
the duration of the proposed five-year cover system monitoring as a back-up 
measure (p.28)? 

2. Will pond 1 be dewatered prior to the start of closure? If so, how? 



Mr. Thomas D. Hutchins 
September 30, 1991 
Page 2 

3. OCD has concerns regarding the effectiveness of the two-layer cover system 
proposed for the salt impacted area. Additional information must be provided to 
demonstrate that the system can work as designed. Specifically, the following 
questions must be adequately answered: 

a. Are borrow soils #1 and #3 sufficiently coarse to prevent wicking 
from the substrate to these soils? 

b. Are the textural differences between borrow soil #2 (proposed for 
the top layer) and soils #1 and #3 (lower layer) sufficient to 
discourage downward movement of the limited rainfall moisture 
expected at this locality? 

c. What effect will compaction by earthmoving equipment have on 
the ability of the cover system to perform as designed? 

4. Show specifically on the site map the proposed locations for the borrow soils. 
Is enough soil available in the selected areas to complete the cover system? How 
will the borrow soil areas be closed and returned to grade so that additional 
erosion problems are not created? 

5. A high level of benzene (7,400 ppb) and elevated values of other volatile aromatic 
hydrocarbons were detected in well P-10. Prepare an additional work element to 
provide adequate investigation and remediation of petroleum hydrocarbons at this 
location. 

6. A high level of total Kjeldahl nitrogen (120 ppm) was detected in well M-4. 
Over time and distance this species can change to nitrate-nitrogen and threaten 
domestic water supplies. Prepare an additional work element to provide adequate 
investigation, delineation and remediation (if necessary) of the various nitrogen 
species in the vicinity of this location. 

7. Sufficiently high levels of benzene and other aromatics were found at the North 
Flare Pit to require additional vertical and horizonal sampling by EPNG. Provide 
additional specifics on the proposed investigation and remediation procedures 
necessary to properly close both this pit and the South Flare Pit. 



Mr. Thomas D. Hutchins 
September 30, 1991 
Page 3 

If you have any questions regarding the material or information requested in this letter, please 
call Bill Olson at (505) 827-5885 after October 21. Before providing a specific response to the 
items addressed in this letter, an additional meeting to discuss this matter could be scheduled if 
desired by EPNG to speed up resolution of these issues so that physical closure can begin. 

Sincerely, 

Roger Anderson, Acting Chief 
Environmental Bureau 

cc: OCD Aztec Office 



El Paso 
Natural Gas Company. 

Augus t 30 , 1991 

SEP 1 7 1991 

OIL CONSERVATION DIV 
SANTA FE 

Mr. David Boyer 
Environmental Bureau Chief 
New Mexico O i l Conservation D i v i s i o n 
P.O. Box 2088 
Land O f f i c e B u i l d i n g 
Santa Fe, New Mexico 87504-2088 

• 

P. O, BOX 1492 
EL PASO, TEXAS 79978 
PHONE: 915-541-2600 

RE: Pond and P i t Closure Plan for E l Paso Natural Gas 
Company's San Juan River Plant 

Dear Mr. Boyer 

Thank you f o r t h e o p p o r t u n i t y t o meet w i t h B i l l Olson and your
s e l f on June 25, 1991, concerning the proposed c l o s u r e p l a n f o r 
the ponds and p i t s a t San Juan River P l a n t . I n accordance w i t h 
your request, attached are two copies of the EM38 ISOPLETH LINES 
drawing and t h e r e v i s e d FIGURE 3 from t h e F i n a l Closure Plan. 
Figure 3 was r e v i s e d t o note t h e datum used and t h e date t h e 
contours were determined. 

As we discussed a t the meeting, El Paso i s p l a n n i n g t o c o n t r a c t 
f o r the c l o s u r e o f the ponds and p i t s . Work continues on con
t r a c t p r e p a r a t i o n . However, a j o b showing w i l l not take place, 
and t h e r e f o r e no work, u n t i l the plan i s approved by NMOCD. 

I n order t o answer questions r a i s e d a t our meeting, please con
s i d e r the f o l l o w i n g : 

1. The raw water pond w i l l also be closed; 
2. The n o r t h and south f l a r e p i t s w i l l be both closed; 
3. The pump-back pond w i l l remain open u n t i l the other closure 

a c t i v i t i e s are completed; 
4. K.W. Brown & Associates advised t h a t no a d d i t i o n a l 

compaction, other than t h a t obtained d u r i n g cover placement 
was considered during the bench-scale a n a l y s i s . 

5. The cover system w i l l not be compacted other than t h a t which 
occurs as a p a r t of placement; 

6. An EPNG inspector w i l l be on s i t e t o supervise the work and 
the i nspector w i l l v e r i f y the c o r r e c t borrow sources are 
used. The inspector w i l l also make sure t h a t a t l e a s t nine 
inches (9") of each borrow source w i l l be used on the cover 
system; and, 

7. Gypsum w i l l not be u t i l i z e d as p a r t of the cover system. 



Also attached are copies of the an a l y t i c a l results from s o i l and 
sludge samples c o l l e c t e d i n the ponds/pits and water samples 
collected i n monitor wells. 

El Paso i s ready t o perform the a c t i v i t i e s o u t l i n e d i n the c l o 
sure plan and further c l a r i f i e d above. I look forward t o receiv
ing your approval so El Paso may commence the p r o j e c t . I f you 
have any questions or need additional information please advise. 

Very t r u l y yours, 

Thomas D. Hutchins, Manager 
North Region Compliance Engineering 



be: G. Aragon 
G. E. Bauer 
S.D. M i l l e r 
N. Prince 
H. Van 
F i l e 



El Paso 
Natural Gas Company. 

MEMORANDUM 

TO: John Lambdin 

FROM: Norman Norvelle 

DATE. July 2, 1991 

PLACE: North Engineering 
Laboratory-Farmington 

SUBJECT: SAN JUAN RIVER PLANT MONITOR WELLS 

On June 27, 1991, Richard Benson and Dennis Bird sampled the following 
monitoring wells at San Juan River Plant: W-2, MW-4, P-^^-S, and P-9. The 
sample D-2 was a duplicate sample of W-2 to be used for quality control 
purposes. The following a n a l y t i c a l parameters are to be performed on these 
groundwater samples: EC, pH, n i t r a t e , sulfate, chloride, magnesium, 
potassium, sodium, benzene, toluene, xylene, ethylbenzene, carbonate, 
bicarbonate, t o t a l a l k a l i n i t y , and TKN. A l l b a i l i n g and sampling was done 
with disposable, one-time use equipment and bot t l e s . 

//<y<?/ 

A l l wells were bailed 3 casing volumes. The following informa 
collected on each wel l : 

MONITOR DEPTH TO DEPTH TO CASING 
WELL # BOTTOM WATER I.D. 

W-2 62' 4" 51' 1" 4" 
MW-4 57' 45' 2" 

10 15' 9" 4' 11" 2" 
P-8 24' 3" 8' 2" 2" 
P-9 26' 4" 10' 9" 2" 

was 

Monitor w e l l h a d the smell of hydrogen su l f i d e . 

The sample numbers used were N11258 to N11263. The samples were sent to 
A.T.I. Labs the next day via Federal Express. Samples were stored and shipped 
at 4 degrees Centigrade. Analysis and shipping was charged to 108-48734-34-
001-51-2010. Each tech worked 4 hours overtime each and t h i s w i l l be charged 
to 108-48734-34-001-11-2010. Attached i s the C.O.C., map, sender's copy, and 
the parameters from K. W. Brown. 

Should you have any questions or comments, please l e t me know. 

Norman Norvelle 
Enclosures 

cc: Richard Benson 
Dennis Bird 
Tom Hutchins 
Sandra M i l l e r 
F i l e 

FM-10-0003 





If, W. Brawn & AMoclggtw BPNGdk Juan Final Closure flan 

Table 3. Anah/tfcal parameters to 

BC 
PH 
Arsenic* 
Barium* 
Cadmium* 

Chromium* 
Chloride 
Cyanide 
Fluoride 
Lead* 
Magnesium* 

i f f ft*win1n 

EC Chloride 
pH Magnesium 
Nitrate Fotaaalum 
Sulfate Sodium 
•TttJorUfwciiyanaJytt. 

Mercury* 
Nitrate 
Potaaaium 
Sodium 
Selenium* 
Sliver* 

IX.1W.UC 

Toluene 
Xylene 
Ethylbenzene 

Sulfate 
Ztec 
Bensene 
Toluene 
xylene* 
Oil & Grease 

equipment decontamination with dlstUled-water rinse icr EC and pH measurement*, followed 
by instrument calibration using known standards. QA/QC procedure* for cleaning sampling 
equipment used to collect soil and sludge samples for organic laboratory analysis were as 
follows: 

removing aU excess soils from the tool* 
rinsing with tap water 
rinsing wtth analytical-grade hexane 
rinsing with analytical-grade acetone 
rinsing with ddonised water. 

Dedicated bailers will be used to collect groundwater samples. AD equipment used to collect 
groundwater samples, other than the bailers, will be subjected to the same described decontam
ination rinsing procedurta, aa appropriate. 

In addition to observing field QA/QC procedures, laboratory QA/QC waa required. 
Information concerning laboratory procedures was provided by the contract laboratory for in
clusion wtth laboratory results. The laboratory was required to conduct matrix spikes and an
alyze duplicate samples. Recovery rates reported for the QA/QC samples will be required to 
meet the standard* specified by the EPA for the given procedure. 

Shipment of all samples collected at the site for offsite analyses were tracked using chain-
of-custody procedures. Organic ssmples were preserved at 4'C and shipped to the analyzing 
laboratory via an overnight carrier. 

4.3 DRAINAGE BASIN REMEDIATION AND CLOSURE 

Previous investigations have Indicated tbat the drainage basin downgradient from the 
wastewater finpeundments ia heavily impacted by salts {KWB&A 1980). The extent of the salt-
affected area can be visually distinguished by the presence of amorphous salts at the soil sur-

23 
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Analytical Technologies, Inc. 9830 S. 51st Street Suite B-113 Phoenix, AZ 85044 (602)496-4400 

ATI I.D. 106989 

J u l y 18, 1991 

El Paso N a t u r a l Gas Company 
P.O. Box 4990 
Farmington, NM 87499 

Proje c t Name/Number: San Juan River S t a t i o n 

A t t e n t i o n : John Lambdin 

On 06/29/91, A n a l y t i c a l Technologies, I n c . r e c e i v e d a request t o 
analyze aqueous sample(s). The sample(s) were analyzed w i t h EPA 
methodology or equ i v a l e n t 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. 

I f you have any questions or comments, please do not h e s i t a t e t o 
contact us a t (602) 496-4400. 

Mary Tyer 
Project Manager 

Robert V. Woods 
Laboratory Manager 

RVW:jat 
Enclosure 

Corporate Offices: 555Q Morehouse Drive San Diego, CA 92121 (619) 458-9141 



AnalyticalTechnologies,lnc. 

CLIENT : EL PASO NATURAL GAS, NEW MEXICO DATE RECEIVED : 06/29/91 
PROJECT # : (NONE) 
PROJECT NAME : SAN JUAN REPORT DATE : 07/17/91 

ATI I.D. : 106989 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 N11258- iK)e)\ T>-2- AQUEOUS 06/27/91 
02 N11259- ujpii AQUEOUS 06/27/91 
03 N11260 _yo*,i AQUEOUS 06/27/91 
04 N11261-ujftt Q - w AQUEOUS 06/27/91 
05 N11262- ̂  AQUEOUS 06/27/91 
06 N11263- w (l p ^ AQUEOUS 06/27/91 

TOTALS 

MATRIX # SAMPLES 

AQUEOUS 6 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s p r o j e c t w i l l be disposed of i n t h i r t y (30) days from the 
date of t h i s r e p o r t . I f an extended storage p e r i o d i s r e q u i r e d , please contact 
our sample c o n t r o l department before the scheduled d i s p o s a l date. 



Analytical Technologies, Inc. 

GENERAL CHEMISTRY RESULTS 

ATI I.D. : 106989 

CLIENT : EL PASO NATURAL GAS, NEW MEXICO DATE RECEIVED : 06/29/91 
PROJECT # : (NONE) 
PROJECT NAME : SAN JUAN REPORT DATE : 07/17/91 

PARAMETER UNITS 01 02 03 04 05 

CARBONATE (CAC03) MG/L <1 <1 <1 <1 <1 
BICARBONATE (CAC03) MG/L 113 134 605 1950 505 
HYDROXIDE (CAC03) MG/L <1 <1 <1 <1 <1 
TOTAL ALKALINITY (AS CAC03) MG/L 113 134 605 1950 505 
CHLORIDE MG/L 610 620 190 260 8000 
CONDUCTIVITY, (UMHOS/CM) 7300 - 7460 4520 15800 33900 
NITRATE AS NITROGEN MG/L 8.0 8.1 <0 . 06 <0 . 06 15 . 6 
PH UNITS 8.0 7 . 9 6.9 6.9 7.4 
SULFATE MG/L 3400 3600 1200 7100 1300 
TOTAL KJELDAHL NITROGEN MG/L 2.3 1.9 120 0.6 1.0 



J j ^ AnalyticalTechnologies, 

GENERAL CHEMISTRY RESULTS 

CLIENT 
PROJECT # 
PROJECT NAME 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN 

ATI I.D. : 106989 

DATE RECEIVED : 06/29/91 

REPORT DATE : 07/17/91 

PARAMETER UNITS 06 

MG/L <1 
MG/L 179 
MG/L <1 
MG/L 179 
MG/L 930 

148000 
MG/L 0.60 
UNITS 6.4 
MG/L 8800 
MG/L 0.5 

CARBONATE (CAC03) 
BICARBONATE (CAC03) 
HYDROXIDE (CAC03) 
TOTAL ALKALINITY (AS CAC03) 
CHLORIDE 
CONDUCTIVITY, (UMHOS/CM) 
NITRATE AS NITROGEN 
PH 
SULFATE 
TOTAL KJELDAHL NITROGEN 



AnalyticalTechnologies, Inc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT 
PROJECT # 
PROJECT NAME 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN ATI I.D. : 106989 

PARAMETER UNITS ATI I.D. 
SAMPLE 
RESULT 

DUP. 
RESULT RPD 

SPIKED 
SAMPLE 

SPIKE 
CONC 

% 
REC 

CARBONATE MG/L 10698901 <1 <1 NA NA NA NA 
BICARBONATE MG/L 113 117 3 NA NA NA 
HYDROXIDE MG/L <1 <1 NA NA NA NA 
TOTAL ALKALINITY MG/L 113 117 3 NA NA NA 
CARBONATE MG/L 10698903 <1 <1 NA NA NA NA 
BICARBONATE MG/L 605 594 2 NA NA NA 
HYDROXIDE MG/L <1 <1 NA NA NA NA 
TOTAL ALKALINITY MG/L 605 594 2 NA NA NA 
CHLORIDE MG/L 10750902 240 240 0 500 250 104 
CONDUCTIVITY(UMHOS/CM) 10698902 7460 7510 0.7 NA NA NA 
NITRATE AS NITROGEN MG/L 10698906 0.60 0.59 2 2.56 2.00 98 
PH UNITS 10698901 8.0 8 . 0 0 NA NA NA 
PH UNITS 10698903 6 . 9 6.9 0 NA NA NA 
SULFATE MG/L 10693101 260 270 4 600 340 100 
SULFATE MG/L 10698903 1200 1100 9 2300 1200 92 
TOTAL KJELDAHL NITROGE MG/L 10698906 0 . 5 0 . 6 18 2 . 8 2 . 0 115 

% Recovery = (Spike Sample Result - Sample Result) 
x 1 0 o 

Spike Concentration 

RPD ( R e l a t i v e Percent Difference) = (Sample Result - Duplicate Result) 
x 100 

Average Result 



Jj^V AnalyticalTechnologies, Inc. 
METALS RESULTS 

ATI I.D. : 106989 

CLIENT : EL PASO NATURAL GAS, NEW MEXICO DATE RECEIVED : 06/29/91 
PROJECT # : (NONE) 
PROJECT NAME : SAN JUAN REPORT DATE 07/17/91 

PARAMETER UNITS 01 02 03 04 05 

POTASSIUM MG/L 8.3 6 . 8 5 . 0 12.2 17 . 3 
MAGNESIUM MG/L 134 140 62.6 162 256 
SODIUM MG/L 1400 1410 933 4380 9280 



J } } ^ AnalyticalTechnologies, Inc. 

METALS RESULTS 

CLIENT 
PROJECT # 
PROJECT NAME 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN 

ATI I.D. : 106989 

DATE RECEIVED : 06/29/91 

REPORT DATE : 07/17/91 

PARAMETER UNITS 06 

POTASSIUM 
MAGNESIUM 
SODIUM 

MG/L 
MG/L 
MG/L 

13.4 
181 
3720 



J h AnalyticalTechnologies,lnc. 

METALS - QUALITY CONTROL 

CLIENT EL PASO NATURAL GAS, NEW MEXICO 
PROJECT # . (NONE) 
PROJECT NAME : SAN JUAN ATI I.D. : 106989 

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

POTASSIUM MG/L 10698901 8.3 8.3 0 57.4 50.0 98 
MAGNESIUM MG/L 10698901 134 134 0 379 250 98 
SODIUM MG/L 10698901 1400 1400 0 1860 500 92 

% Recovery = (Spike Sample Result - Sample Result) 

Spike Concentration 

RPD (R e l a t i v e Percent Difference) 

X 100 

(Sample Result - Duplicate Result) 

Average Result 
X 100 



J h AnalyticalTechnologies, 

GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. : 10698901 

TEST : BTEX & MTBE (EPA METHOD 6 02) 

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

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN 
N11258 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

06/27/91 
06/29/91 
N/A 
07/09/91 
UG/L 

1 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 
METHYL-t-BUTYL ETHER 

<0.5 
<0.5 
<0 . 5 
<0.5 
<2.5 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 102 



J h AnalyticalTechnologies , Inc. 

GAS CHROMATOGRAPHY - RESULTS 

ATI I.D, 10698902 

TEST : BTEX & MTBE (EPA METHOD 602) 

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

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN 
N11259 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

06/27/91 
06/29/91 
N/A 
07/09/91 
UG/L 

1 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 
METHYL-t-BUTYL ETHER 

<0.5 
<0 . 5 
<0.5 
<0.5 
<2.5 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 102 



y^v AnalyticalTechnologies,lr 

GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. : 10698903 

TEST : BTEX & MTBE (EPA METHOD 6 02) 

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

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN 
N11260 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

06/27/91 
06/29/91 
N/A 
07/09/91 
UG/L 

1 

COMPOUNDS RESULTS 

BENZENE <0.5 
TOLUENE <0.5 
ETHYLBENZENE <0.5 
TOTAL XYLENES <0.5 
METHYL-t-BUTYL ETHER <2.5 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 99 



j^Vy AnalyticalTechnologies,Inc. 

GAS CHROMATOGRAPHY - RESULTS 

TEST : BTEX & MTBE (EPA METHOD 602) 

ATI I.D. 10698904 

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

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN 
N11261 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

06/27/91 
06/29/91 
N/A 
07/09/91 
UG/L 

250 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 
METHYL-t-BUTYL ETHER 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 

7400 
140 
260 
910 
<625 

103 



J h AnalyticalTechnologies,lr 

GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. : 10698905 

TEST : BTEX & MTBE (EPA METHOD 6 02) 

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

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN 
N11262 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

06/27/91 
06/29/91 
N/A 
07/09/91 
UG/L 

1 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 
METHYL-t-BUTYL ETHER 

<0.5 
<0.5 
<0.5 
<0.5 
<2.5 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 106 



Jk± Anal AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - RESULTS 

TEST : BTEX & MTBE (EPA METHOD 6 02) 

ATI I.D. : 10698906 

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

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN 
N11263 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

06/27/91 
06/29/91 
N/A 
07/09/91 
UG/L 

1 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 
METHYL-t-BUTYL ETHER 

<0 
<0 
<0 
<0 
<2 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 103 



t / J ^ AnalyticalTechnologies,lnc. 

GAS CHROMATOGRAPHY - RESULTS 

REAGENT BLANK 

TEST : BTEX & MTBE (EPA METHOD 60 2) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN 
REAGENT BLANK 

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

106989 
07/09/91 
07/09/91 
UG/L 
N/A 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 
METHYL-t-BUTYL ETHER 

<0.5 
<0.5 
<0.5 
<0.5 
<2.5 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 98 



i^k. Anc 
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^ j j ^ Analy>icalTechnologies,lnc. 

QUALITY CONTROL DATA 

TEST : BTEX & MTBE (EPA METHOD 602) 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN 
10799805 

ATI I.D. 

DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

106989 

07/10/91 
AQUEOUS 
UG/L 

DUP . DUP . 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC SAMPLE REC . RP! 

BENZENE <0.5 10 9 . 0 90 8.8 88 2 
TOLUENE <0.5 10 9.5 95 9 • 2 92 3 
ETHYLBENZENE <0.5 10 9.7 97 9.5 95 2 
TOTAL XYLENES <0.5 30 28 93 28 93 0 
METHYL-t-BUTYL ETHER <2.5 20 16 80 15 75 6 

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

Spike Concentration 

RPD (Re l a t i v e % D i f f e r e n c e ) = (Spiked Sample - Duplicate Spike) 
Result Sample Result 

Average of Spiked Sample 
X 100 



13 & Paso MM<i Natural Gas Companu, MEMORANDUM 

TO: Sandra M i l l e r f ^ DATE: A p r i l 1, 1991 

FROM: John Lambdin PLACE: North Engineering 
Laboratory/Farmington 

RE: San Juan River Plant P i t s & Ponds An a l y t i c a l Results 

Please f i n d enclosed the referenced res u l t s f o r samples collected on 
January 22, 1991. The TCLP metals analyses are now finished which 
completes a l l the requested analyses on these samples You w i l l also 
f i n d my data assessment summary attached. 

Let me know i f you have any questions. 

cc: f i l e 

FM 10 0003A 



NORTH REGION LABORATORY CONTRACT LABORATORY DATA REVIEW 
LABORATORY D i » EVALUATION: OVERALL ASSMMT 

DATE: 04/01/91 LABORATORY: ATI 
SDG No: 103534 # SAMPLES: 10 

BY: J.A. LAMBDIN ANALYTE: TCLP METALS 
FILE: N1002 6.WK2 ANALYSIS DATE: 03-26-91 

Page: 2 

DATA ASSESSMENT SUMMARY COMMENTS 
- 6 

1 HOLDING TIMES & TEMPERATURE 

2 CALIBRATIONS 

3 BLANKS O 

4 LABORATORY CONTROL SAMPLES 0 

5 DUPLICATE ANALYSIS Q fe Picr{*>f 

6 MATRIX SPIKES O 

7 SAMPLE VERIFICATION (C.O.C.) 0_ 

8 FIELD SAMPLES 

9 OTHER QC O 

10 OVERALL ASSMENT Q 

0 = Data had no problems/or q u a l i f i e d due to minor problems 
M = Data q u a l i f i e d due to major problems. 
Z = Data unacceptable. 
X = Problems, but not affected data. 

ACTION ITEMS: Ath VeJvf Mjx Pc\ C<A^ \ )V CWSfLti &Ct<*ZJj), 

AREAS OF CONCERN: 

NOTABLE PERFORMANCE: ^Of//iS^X lAoj>J > 

The signature below indicates that the data for t h i s analyses group 
has been reviewed by a q u a l i f i e d chemist and and evaluated as stated. 

w l MM4> 
/'Laboratory Coordin. 

Approved by: \\ ^ r r ^ O W Date 
tinator/Chemist 



NORTH REGION 
LABORATORY D. # 

BORATORY CONTRACT LABORATORY DATA REVIEW 
EVALUATION: FIELD SAMPL 

TfiftY 
E<9 

DATE: 04 /01/91 
ACCESSION #: 103534 

BY: J . A . LAMBDIN 
FILE: N10026.WK2 

LABORATORY: ATI 
# SAMPLES: 10 
ANALYTE: TCLP METALS 

REPORT DATE: 
Page: 

03-26-91 
1 

FIELD DUPLICATES 

N10035 and Duplicate N10043 -

TEST UNITS 

Pond #2 SOIL Composite 
N10035 N10043 
SAMPLE DUPLICATE 
RESULT RESULT RPD 
(S) (D) (%) 

ACCEPTABLE 
YES NO CONTROL 

EPNG ID # N10035 
ATI ID # 05 
S i l v e r MG/L < 0.010 
Arsenic MG/L < 0.1 
Barium MG/L 0.162 
Cadmium MG/L < 0.005 
Chromium MG/L < 0.010 
Mercury MG/L < 0.0002 
Lead MG/L < 0.05 
Selenium MG/L < 0.1 
Zinc MG/L 0.072 

N10043 
09 

< 0.010 0 X + / - 35% 
< 0.1 0 X + / - 35% 

0.161 1 X + / - 35% 
< 0.005 0 X + / - 35% 

0.013 -26 X +/- 35% 
< 0.0002 0 X + / - 35% 
< 0.05 0 X + / - 35% 
< 0.1 0 X +/- 35% 

0.093 -25 X + / - 35% 

N10037 and Duplicate N10045 - Pond #2 
EPNG ID # N10037 
ATI ID # 06 
S i l v e r MG/L < 0.010 
Arsenic MG/L < 0.1 
Barium MG/L 0.296 
Cadmium MG/L < 0.005 
Chromium MG/L 0.036 
Mercury MG/L < 0.0002 
Lead MG/L < 0.05 
Selenium MG/L < 0.1 
Zinc MG/L 0.180 

Composite 
N10045 

10 
< 0.010 0 X + / - 35% 
< 0.1 0 X + / - 35% 

0. 262 12 X + / - 35% 
0.005 0 X + / - 35% 
0.019 62 X + / - 35% 

< 0.0002 0 X + / - 35% 
< 0.05 0 X + / - 35% 
< 0.1 0 X + / - 35% 

0.115 44 X + / - 35% 

Comments: Data marked w i t h a "No" i n the acceptance column should be 
t r e a t e d as estimates. The v a r i a b i l i t y seen here i n not unreasonable 
considering the nature of the sample m a t r i x . 



# • 

A n a l y t i c a l T e c h n 0 l 0 g i e S , l n C . 2113 S.48th Street Suite 107 Tempe.AZ 85282 (602)438-1530 

ATI I.D. 103534 

March 26, 1991 

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

Project Name/Number: San Juan River 

Attention: John Lambdin 

On 03/04/91, Anal y t i c a l Technologies, Inc. received a request t o 
analyze s o i l sample(s). The sample(s) were analyzed with EPA 
methodology or equivalent methods. The resul t s of these analyses 
and the q u a l i t y control data, which follow each set of analyses, 
are enclosed. 

The resu l t s reported for TCLP analyses are the actual measured 
values, and are not corrected f o r matrix spike recovery bias. The 
matrix spike recovery results f o r TCLP analyses are included i n 
t h i s report. 

I f you have any questions or comments, please do not hesitate t o 
contact us at (602)438-1530. 

Jane Humphress Foote 
Project Manager 

Robert V. Woods 
Laboratory Manager 

RVW:clf 
Enclosure 

Corporate Offices: 5550 Morehouse Drive San Diego. CA 92121 (619) 458-9141 
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J h AnalyticalTechnoiog^finc. 

CLIENT 
PROJECT # 
PROJECT NAME 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN RVR 

ATI I.D. : 103534 

DATE RECEIVED : 01/24/91 

REPORT DATE : 03/26/91 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 N10027 (101792-02) /W* F»**e. <V+- SOIL 01/22/91 
02 N10029 (101792-04) STo^ F M E A*- SOIL 01/22/91 
03 N10031 (101792-06) POA<* * » CC°*p} SOIL 01/22/91 
04 N10033 (101792-08) /W * « ( s ^ ) SOIL 01/22/91 
05 N10035 (101792-10) fW * 2. Ccc-f).̂  SOIL 01/22/91 
06 N10037 (101792-12) (W ^t. (SMp) SOIL 01/22/91 
07 N10039 (101792-14) &*f #3 6*«yw40 SOIL 01/22/91 
08 N10041 (101792-16) /W* 3, N SOIL 01/22/91 
09 N10043 (101792-18)-W#wU- »*2-U*|f) SOIL 01/22/91 
10 N10045 (101792-20 ) 7y*«*; fc^^rj^) SOIL 01/22/91 

TOTALS 

MATRIX # SAMPLES 

SOIL 10 

ATI STANDARD DISPOSAL PRACTICE 

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



J h AnalyticalTechnologi^pp 

METALS RESULTS 

CLIENT 
PROJECT # 
PROJECT NAME 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN RVR 

ATI I.D. : 103534 

DATE RECEIVED : 01/24/91 

REPORT DATE : 03/26/91 

PARAMETER UNITS 01 02 03 04 05 

MG/L <0.010 <0.010 <0.010 <0.010 <0.010 
MG/L <0.1 <0.1 <0.1 <0.1 <0.1 
MG/L 0.064 0.085 0.200 0.180 0.162 
MG/L 0.005 <0.005 0.010 <0.005 <0.005 
MG/L <0.010 0.192 0.013 0.027 <0.010 
MG/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 
MG/L <0.05 <0.05 <0.05 <0.05 <0.05 
MG/L <0.1 <0.1 <0.1 <0.1 <0.1 
MG/L 0.186 0.406 0.062 0.059 0.072 

SILVER (IN TCLP) 
ARSENIC (IN TCLP) 
BARIUM (IN TCLP) 
CADMIUM (IN TCLP) 
CHROMIUM (IN TCLP) 
MERCURY (IN TCLP) 
LEAD (IN TCLP) 
SELENIUM (IN TCLP) 
ZINC (IN TCLP) 



J h AnalyticalTechnologi^^pc 
METALS RESULTS 

CLIENT 
PROJECT # 
PROJECT NAME 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN RVR 

ATI I.D. : 103534 

DATE RECEIVED : 01/24/91 

REPORT DATE : 03/26/91 

PARAMETER UNITS 06 07 08 09 10 

MG/L <0.010 <0.010 <0.010 <0.010 <0.010 
MG/L <0.1 <0.1 <0.1 <0.1 <0.1 
MG/L 0.296 0.103 0.113 0.161 0.262 
MG/L <0.005 <0.005 0.008 <0.005 0.005 
MG/L 0.036 <0.010 0.017 0.013 0.019 
MG/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 
MG/L <0.05 <0.05 <0.05 <0.05 <0.05 
MG/L <0.1 <0.1 <0.1 <0.1 <0.1 
MG/L 0.180 0.209 0.143 0.093 0.115 

SILVER (IN TCLP) 
ARSENIC (IN TCLP) 
BARIUM (IN TCLP) 
CADMIUM (IN TCLP) 
CHROMIUM (IN TCLP) 
MERCURY (IN TCLP) 
LEAD (IN TCLP) 
SELENIUM (IN TCLP) 
ZINC (IN TCLP) 



A Analytical Technologj^^nc 
W METALS - QUALITY CONTROL 

CLIENT : EL PASO NATURAL GAS, NEW MEXICO 
PROJECT # : (NONE) 
PROJECT NAME : SAN JUAN RVR ATI I.D. : 103534 

SAMPLE DUP. SPIKED SPIKE % 
PARAMETER UNITS ATI I.D. RESULT RESULT 1 RPD SAMPLE CONC REC 

SILVER (IN TCLP) MG/L 10353402 <0.010 <0.010 NA 0 .822 1 .00 82 
ARSENIC (IN TCLP) MG/L 10353402 <0.1 <0.1 NA 1 .0 1 .0 10C 
BARIUM (IN TCLP) MG/L 10353402 0.085 0.096 12 1 .00 1 .00 92 
CADMIUM (IN TCLP) MG/L 10353409 <0.005 <0.005 NA 0 .956 1 .00 96 
CADMIUM (IN TCLP) MG/L 10353402 <0.005 <0.005 NA 0 .999 1 .00 10C 
CHROMIUM (IN TCLP) MG/L 10353402 0.192 0.200 4 1 .04 1 .00 85 
MERCURY (IN TCLP) MG/L 10353402 <0.0002 <0.0002 NA 0 .0049 0 .0050 98 
LEAD (IN TCLP) MG/L 10353402 <0.05 <0.05 NA 0 .89 1 .00 89 
SELENIUM (IN TCLP) MG/L 10353402 <0.1 <0.1 NA 1 .0 1 .0 100 
ZINC (IN TCLP) MG/L 10353402 0.406 0.363 11 1 .45 1 .00 104 
ZINC (IN TCLP) MG/L 10353405 0.072 0.075 4 1 .10 1 .00 103 

) 

% Recovery = (Spike Sample Result - Sample Result) 
x 1 0 0 

Spike Concentration 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 
x 1 0 

Average Result 
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/ J ^ . AnalyticalTechnologiCT^ic. 

GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. : 10179201 

TEST : BTEX (8020) 

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

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN RVR 
N10026 
NON-AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

01/22/91 
01/24/91 
01/28/91 
01/29/91 
MG/KG 

5 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 

1.2 
5.6 
1.5 
14 

119 

D 

0 ( /Oloo3(i, -> M><trn 



J j ^ Analy t ica lTechnolog i l^nc. 

GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. : 10179203 

TEST : BTEX (8020) 

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

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN RVR 
N10028 
NON-AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

01/22/91 
01/24/91 
01/28/91 
01/29/91 
MG/KG 

1 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 

<0.025 
0.11 
0.11 
0.68 

124 



J h Analyti I Technologiel^f:. 

GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. : 10179205 

TEST : BTEX (8020) 

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

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN RVR 
N10030 
NON-AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

01/22/91 
01/24/91 
01/28/91 
01/29/91 
MG/KG 

1 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 

<0.025 
<0.025 
<0.025 
<0.025 

105 



JJ^L AnalyticalTechnologiel nc. 

GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. : 10179207 

TEST : BTEX (8020) 

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

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN RVR 
N10032 
NON-AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

01/22/91 
01/24/91 
01/28/91 
01/29/91 
MG/KG 

1 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 

<0.025 
<0.025 
<0.025 
<0.025 

99 



J h AnalyticalTechnologU 

GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. : 10179209 

TEST : BTEX (8020) 

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

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN RVR 
N10034 
NON-AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

01/22/91 
01/24/91 
01/28/91 
01/29/91 
MG/KG 

1 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

<0.025 
<0.025 
<0.025 
<0.025 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 101 

5V' TT> 



A Analytical Techno log i« l ^ i c . 

GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. : 10179211 

TEST : BTEX (8020) 

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

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN RVR 
N10036 
NON-AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

01/22/91 
01/24/91 
01/28/91 
01/29/91 
MG/KG 

1 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 

<0.025 
<0.025 
<0.025 
<0.025 

100 



J h AnalyticalTechnologii 

GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. : 10179213 

TEST : BTEX (8020) 

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

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN RVR 
N10038 
NON-AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

01/22/93 
01/24/92 
01/28/91 
01/28/91 
MG/KG 

1 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 

<0.025 
<0.025 
<0.025 
<0.025 

102 

l7* 
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J h AnalyticalTechnologW ic. 

GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. : 10179215 

TEST : BTEX (8020) 

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

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN RVR 
N10040 
NON-AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

01/22/9] 
01/24/9] 
01/28/91 
01/29/91 
MG/KG 

1 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 

<0.025 
<0.025 
<0.025 
<0.025 

94 



AndyticalTechnologiJ^ic. 

GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. : 10179217 

TEST : BTEX (8020) 

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

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN RVR 
N10042 
NON-AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

01/22/91 
01/24/91 
01/28/91 
01/29/91 
MG/KG 

1 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

<0.025 
<0.025 
<0.025 
<0.025 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 88 
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GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. : 10179219 

TEST : BTEX (8020) 

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

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN RVR 
N10044 
NON-AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

01/22/91 
01/24/91 
01/28/91 
01/29/91 
MG/KG 

1 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 

<0.025 
<0.025 
<0.025 
<0.025 

100 
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GAS CHROMATOGPvAPHY - RESULTS 

REAGENT BLANK 

TEST : BTEX (8020) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN RVR 
REAGENT BLANK 

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

101792 
01/28/91 
01/28/91 
MG/KG 
N/A 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

<0.025 
<0.025 
<0.025 
<0.025 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 102 
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GAS CHROMATOGRAPHY - RESULTS 

REAGENT BLANK 

TEST : BTEX (8020) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN RVR 
REAGENT BLANK 

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

101792 
01/28/91 
01/29/91 
MG/KG 
N/A 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

<0.025 
<0.025 
<0.025 
<0.025 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 97 



AnalyticalTechnologiel TThc. 

QUALITY CONTROL DATA 
ATI I.D. : 101792 

TEST : BTEX (8020) 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN RVR 
10179213 

DATE ANALYZED : 01/28/91 
SAMPLE MATRIX : NON-AQUEOU1 

UNITS : MG/KG 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC. SAMPLE REC. RPD 

BENZENE <0.025 1.0 0.98 98 0.84 84 15 
TOLUENE <0.025 1.0 1.0 100 0.94 94 6 
ETHYL BENZENE <0.025 1.0 0.97 97 0.90 90 7 
XYLENES <0.025 3.0 2.9 97 2.7 90 7 

% Recovery = (Spike Sample Result - Sample Result) 
x 1 0o 

Spike Concentration 

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

x 100 
Average of Spiked Sample 



NORTH REGION LABORATORY CONTRACT LABORATORY DATA REVIEW 
LABORATORY D M EVALUATION: OVERALL ASSMtflpT 

DATE: 02/25/91 LABORATORY: ATI 
SDG No: 101792 # SAMPLES: 23 

BY: J.A. LAMBDIN ANALYTE: VARIOUS ,,tuV 
FILE: N10026.WK1 ANALYSIS DATE: 10-03-9| 

Page: 2 \3 

DATA ASSESSMENT SUMMARY COMMENTS 

1 HOLDING TIMES & TEMPERATURE Q 

2 CALIBRATIONS ////f 

3 BLANKS "Bo-Hk 
— — — — — — — t-/ 

4 LABORATORY CONTROL SAMPLES C> Sofi-t.o&rtr£. &Ccx**l*S A^r^Ai 
5 DUPLICATE ANALYSIS/W*>-£ Q /fs /i/oW 

6 MATRIX SPIKES 6> ? , u n 4 A « . ' - „ i , 

7 SAMPLE VERIFICATION (C.O.C.) O 

8 FIELD SAMPLES Q 

9 OTHER QC O 

10 OVERALL ASSMENT Q 

O = Data had no problems/or qualified due to minor problems 
M = Data qualified due to major problems. 
Z = Data unacceptable. 
X = Problems, but not affected data. 

ACTION ITEMS: Au^ ualiM UDi*44 umt^/r/ilfU ®A *C>e6*fi*\ 

AREAS OF CONCERN: /Oh/JR 

NOTABLE PERFORMANCE: CQH^?/^ VO&ICCK VW<1HW ~\1A-*>-*- S^y/^y Jtt'jfrtul-
Q 

The signature below indicates that the data for this analyses group 
has been reviewed by a qualified chemist and and evaluated as stated. 

Approved by: 



El Paso 
Natural Gas Campanu MEMORANDUM 

O: John Lambdin DATE: July 2, 1991 

FROM: Norman Norvelle PLACE North Engineering 
Laboratory-Farmington 

SUBJECT: SAN JUAN RIVER PLANT PONDS 

On June 26, 1991, Richard Benson and Dennis Bird sampled the following ponds 
at San Juan River Plant: Pond 1, Raw Water Pond and Seep (Recycle) Pond. The 
following analyses were to be performed on each sample: 8 EP TOX metals, 
aromatic hydrocarbons (8020) and chlorinated hydrocarbons (8010). A one point 
grab sample was taken about 8 feet from the shore. 

The samples were stored and shipped at 4 degrees Centigrade. Samples were 
shipped to A.T.I. Labs the same day they were collected via Federal Express. 
The analytical testing and shipping were charged to 108-48734-34-001-51-2010. 

Attached i s a copy of the C.O.C. and a map. Should you have any questions, 
please l e t me know. 

Enclosures 

cc: Richard Benson 
Dennis Bird 
Tom Hutchins 
Sandra M i l l e r 
File 

Norman Norvelle 

FM-10-0003 
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AnalyticalTechnologies, Inc. 9830 S. 51st Street Suite B-113 Phoenix, AZ 85044 (602) 496-4400 

ATI I.D. 106899 

July 22, 1991 

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

Project Name/Number: San Juan River 

Attention: John Lambdin 

On 06/26/91, An a l y t i c a l Technologies, Inc. received a request t o 
analyze aqueous sample(s). The sample(s) were analyzed with EPA 
methodology or equivalent methods. The results of these analyses 
and the q u a l i t y control data, which follow each set of analyses, 
are enclosed. 

Method 601/602 analyses were performed by ATI, San Diego. 

Sample N11244 Seep Pond, contains approximately 60% s o l i d 
crystals. This s o l i d layer was not broken down during the 
digestion f o r graphite furnace analysis. Per your i n s t r u c t i o n a l l 
metal values reported for t h i s sample are from the l i q u i d layer 
only. 

ATI uses Scandium as an i n t e r n a l standard for ICP analyses. Low 
Scandium recovery was reported f o r samples N11242, Pond 1 and 
N11244, Seep Pond. Redigestion and reanalysis on d i l u t i o n s did not 
improve Scandium recovery. Matrix interference i s suspected. 

Due to matrix interference Selenium by graphite furnace and ICP 
analyses f o r samples N11242, Pond 1 and N11244, Seep Pond were run 
at a d i l u t i o n . Detection l i m i t s were raised accordingly. 

I f you have any questions or comments, please do not hesitate t o 
contact us at (602) 496-4400. 

Project Manager 
Robert V. Woods 
Laboratory Manager 

Lorraine Davis 
QA Coordinator 

RVW:jat 
Enclosure 

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

r 



Jj^v AnalyticalTechnologies, Inc. 

"LIENT 
PROJECT # 
PROJECT NAME 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN RVR 

ATI I.D. : 106899 

DATE RECEIVED : 06/26/91 

REPORT DATE : 07/22/91 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 N11242, POND 1 AQUEOUS 06/25/91 
02 N11243, RAW WATER POND AQUEOUS 06/25/91 
03 N11244, SEEP POND AQUEOUS 06/25/91 

TOTALS 

MATRIX # SAMPLES 

AQUEOUS 3 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s project w i l l be disposed of i n t h i r t y (30) days from the 
date of t h i s report. I f an extended storage period i s required, please contact 
mr sample control department before the scheduled disposal date. 



Jj^v AnalyticalTechnologies, nc. 

METALS RESULTS 

CLIENT 
PROJECT # 
PROJECT NAME 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN RVR 

ATI I.D. : 106899 

DATE RECEIVED : 06/26/91 

REPORT DATE : 07/22/91 

PARAMETER UNITS 01 02 03 

SILVER MG/L <0.10 <0 . 010 <0.040 
ARSENIC MG/L <0.005 0.005 <0.05 
BARIUM MG/L <0. 10 0.114 0 .119 
CADMIUM MG/L <0.05 <0.005 <0.020 
CHROMIUM MG/L <0 .10 <0.010 <0 . 040 
MERCURY MG/L <0.0002 <0.0002 <0.0002 
LEAD MG/L 0.008 <0 . 002 0 . Q07 
SELENIUM MG/L <0 . 05 <0.005 <0 . 05 



AnalyticalTechnologies, Inc. 
METALS - QUALITY CONTROL 

CLIENT : EL PASO NATURAL GAS, NEW MEXICO 
PROJECT # : (NONE) 
PROJECT NAME : SAN JUAN RVR ATI I.D. : 106899 

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

SILVER MG/L 10690807 <0.010 <0.010 NA 0.096 0. 100 96 
SILVER MG/L 10696901 <0.010 <0.010 NA 0.393 0.500 79 
ARSENIC MG/L 10693301 0.032 0.034 6 MSA CC= 1 .00 
BARIUM MG/L 10690807 0.039 0.038 3 0. 139 0 .100 100 
BARIUM MG/L 10697501 0.039 0.038 3 0.139 0 .100 100 
CADMIUM MG/L 10690807 <0.005 <0.005 NA 0 .102 0 .100 102 
CADMIUM MG/L 10696901 <0.005 <0.005 NA 0.454 0 . 500 91 
CHROMIUM MG/L 10690501 1.16 1.16 ,0 2 .10 1 . 00 94 
CHROMIUM MG/L 10696901 0 .025 0.024 4 0 . 840 1 . 00 82 
MERCURY MG/L 10685401 <0.0002 <0.0002 NA 0.0051 0.0050 102 
LEAD MG/L 10767202 <0.002 <0.002 NA 0 . 046 0 . 050 92 
SELENIUM MG/L 10692830 <0.005 <0.005 NA 0.046 0 .050 92 

% Recovery = (Spike Sample Result - Sample Result) 
x 1 Q 0 

Spike Concentration 

RPD (Relative Percent D i f f e r e n c e ) = (Sample Result - Duplicate Result) 
x 1 0 0 

Average Result 
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GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. 10689901 

TEST : VOLATILE HALOCARBONS/AROMATICS (EPA 601/602) 

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

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN RVR 
N i l 242, POND 1 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

06/25/91 
06/26/91 
N/A 
07/07/91 
UG/L 

1 

COMPOUNDS RESULTS 

BENZENE <0. 5 
BROMODICHLOROMETHANE <0 . 2 
BROMOFORM <1 
BROMOMETHANE <0. 2 
CARBON TETRACHLORIDE <0. 2 
CHLOROBENZENE <0. 5 
CHLOROETHANE <0 . 2 
CHLOROFORM <0 . 2 
CHLOROMETHANE <0 . 2 
DIBROMOCHLOROMETHANE <0. 2 
2-CHLOROETHYL VINYL ETHER NA 
, 3-DICHLOROBENZENE <0. 5 
1,2 & 1,4-DICHLOROBENZENE <0. 5 
DICHLORODIFLUOROMETHANE <1 
1,1-DICHLOROETHANE <0. 2 
1, 2-DICHLOROETHANE <0 2 
1, 1-DICHLOROETHENE <0 2 
1, 2-DICHLOROETHENE(TOTAL) <0 2 
1, 2-DICHLOROPROPANE <0 2 
CIS-1,3-DICHLOROPROPENE <0 2 
TRANS-1,3-DICHLOROPROPENE <0. 2 
ETHYLBENZENE <0 5 
METHYLENE CHLORIDE <2 
1,1,2,2-TETRACHLOROETHANE <0 . 2 
TETRACHLOROETHENE . . <0 . 2 
TOLUENE <0 . 5 
1,1,1-TRICHLOROETHANE <0 . 2 
1,1,2-TRICHLOROETHANE <0 . 2 
TRICHLOROETHENE <0 . 2 
TRICHLOROFLUOROMETHANE <0 . 5 
VINYL CHLORIDE <0 . 2 
TOTAL XYLENES <1 
TRICHLOROTRIFLUOROETHANE <2 . 0 

SURROGATE PERCENT RECOVERIES 

'•ROMOCHLOROMETHANE (%) 
BROMOFLUOROBENZENE (%) 

94 
106 
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GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. 10689902 

TEST : VOLATILE HALOCARBONS/AROMATICS (EPA 601/602) 

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

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN RVR 
N11243, RAW WATER POND 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

06/25/91 
06/26/91 
N/A 
07/07/91 
UG/L 

1 

COMPOUNDS RESULTS 

BENZENE <0.5 
BROMODICHLOROMETHANE <0.2 
BROMOFORM <1 
BROMOMETHANE <0 . 2 
CARBON TETRACHLORIDE <0.2 
CHLOROBENZENE <0.5 
CHLOROETHANE <0 . 2 
CHLOROFORM <0. 2 
CHLOROMETHANE <0 . 2 
DIBROMOCHLOROMETHANE <0.2 
2-CHLOROETHYL VINYL ETHER NA 
,3-DICHLOROBENZENE <0.5 
1,2 & 1, 4-DICHLOROBENZENE <0.5 
DICHLORODIFLUOROMETHANE <1 
1,1-DICHLOROETHANE <0.2 
1, 2-DICHLOROETHANE <0.2 
1,1-DICHLOROETHENE <0 . 2 
1,2-DICHLOROETHENE(TOTAL) <0.2 
1,2-DICHLOROPROPANE <0.2 
CIS-1,3-DICHLOROPROPENE <0 . 2 
TRANS-1,3-DICHLOROPROPENE <0.2 
ETHYLBENZENE <0.5 
METHYLENE CHLORIDE <2 
1,1,2,2-TETRACHLOROETHANE <0 . 2 
TETRACHLOROETHENE • • <0 . 2 
TOLUENE <0 . 5 
1,1, 1-TRICHLOROETHANE <0 . 2 
1,1, 2-TRICHLOROETHANE <0 . 2 
TRICHLOROETHENE <0 . 2 
TRICHLOROFLUOROMETHANE <0.5 
VINYL CHLORIDE <0 . 2 
TOTAL XYLENES <1 
TRICHLOROTRIFLUOROETHANE <2.0 

SURROGATE PERCENT RECOVERIES 

BROMOCHLOROMETHANE (%) 
BROMOFLUOROBENZENE (%) 

94 
110 
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GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. 10689903 

TEST : VOLATILE HALOCARBONS/AROMATICS (EPA 601/602) 

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

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN RVR 
N11244, SEEP POND 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

06/25/91 
06/26/91 
N/A 
07/07/91 
UG/L 

1 

COMPOUNDS RESULTS 

BENZENE 
BROMODICHLOROMETHAN E 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
2-CHLOROETHYL VINYL ETHER 
,3-DICHLOROBENZENE 

1,2 & 1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1.1- DICHLOROETHANE 
1.2- DICHLOROETHANE 
1.1- DICHLOROETHENE 
1.2- DICHLOROETHENE(TOTAL) 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1- TRICHLOROETHANE 
1.1.2- TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 
TRICHLOROTRIFLUOROETHANE 

0.67 
<0 . 2 
<1 
<0 . 
<0 , 
<0 , 
<0. 
<0 , 
<0 
<0 

NA 
<0 
<0 
<1 
<0. 
<0 . 
<0. 
<0. 
<0. 
<0. 
<0-. 
<0 . 
<2 
<0 . 
<0 , 
<0 . 
<0 . 
<0 
<0 
<0 
<0 
<1 
<2.0 

2 
2 
5 
2 
2 
2 
. 2 

,5 
,5 

. 2 

. 2 

. 2 

. 2 

. 2 

. 2 

. 2 

. 5 

2 
2 
5 
2 
2 
2 
5 
2 

SURROGATE PERCENT RECOVERIES 

BROMOCHLOROMETHANE (%) 
BROMOFLUOROBENZENE (%) 

104 
119 
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GAS CHROMATOGRAPHY - RESULTS 

REAGENT BLANK 

TEST : VOLATILE HALOCARBONS/AROMATICS (EPA 601/602) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN RVR 
REAGENT BLANK 

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

106899 
07/07/91 
07/07/91 
UG/L 
N/A 

COMPOUNDS RESULTS 

BENZENE <0.5 
BROMODICHLOROMETHANE <0. 2 
BROMOFORM <1 
BROMOMETHANE <0. 2 
CARBON TETRACHLORIDE <0.2 
CHLOROBENZENE <0 . 5 
CHLOROETHANE <0 . 2 
CHLOROFORM <0 . 2 
CHLOROMETHANE <0 . 2 
DIBROMOCHLOROMETHANE <0 . 2 
2-CHLOROETHYL VINYL ETHER NA 
1,3-DICHLOROBENZENE <0.5 
1,2 & 1,4-DICHLOROBENZENE <0.5 
HICHLORODIFLUOROMETHANE <1 
,1-DICHLOROETHANE <0. 2 

1,2-DICHLOROETHANE <0.2 
1 , 1-DICHLOROETHENE <0 . 2 
1,2-DICHLOROETHENE(TOTAL) <0. 2 
1,2-DICHLOROPROPANE <0 . 2 
CIS-1,3-DICHLOROPROPENE <0 . 2 
TRANS-1,3-DICHLOROPROPENE <0 . 2 
ETHYLBENZENE ' <0.5 
METHYLENE CHLORIDE <2 
1,1,2,2-TETRACHLOROETHANE <0 . 2 
TETRACHLOROETHENE <0 . 2 
TOLUENE <0 . 5 
1,1,1-TRICHLOROETHANE <0 . 2 
1,1,2-TRICHLOROETHANE . . <0.2 
TRICHLOROETHENE <0 . 2 
TRICHLOROFLUOROMETHANE <0 . 5 
VINYL CHLORIDE <0 . 2 
TOTAL XYLENES <1 
TRICHLOROTRIFLUOROETHANE <2.0 

i 

SURROGATE PERCENT RECOVERIES 

BROMOCHLOROMETHANE (%) 100 
BROMOFLUOROBENZENE (%) 108 

i 
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QUALITY CONTROL DATA 

TEST : VOLATILE HALOCARBONS/AROMATICS (EPA 601/60 2) 
ATI I.D. 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
SAN JUAN RVR 
10799911 

106899 

DATE ANALYZED : 07/07/91 
SAMPLE MATRIX : AQUEOUS 
UNITS : UG/L 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC SAMPLE REC. RPD 

1,1-DICHLOROETHENE <0.20 4.00 3.4 85 3.4 85 0 
TRICHLOROETHENE <0. 20 4 .00 4 . 2 105 4 . 2 105 0 
TETRACHLOROETHENE <0.20 4 .00 4.0 100 4.0 100 0 
BENZENE <0.50 4.00 3 . 8 95 3.6 90 5 
BROMODICHLOROMETHANE <0.20 4 . 00 4.1 102 4 .1 102 0 
CHLOROFORM <0.20 4 .00 3.6 90 3.6 90 0 
1,1,1-TRICHLOROETHANE <0.20 4 .00 4.0 100 3.9 98 2 
TOLUENE <0.50 4 . 00 3 . 8 95 3 . 6 90 5 
CHLOROBENZENE <0.50 4 .00 3 . 8 95 3.8 95 0 
M-XYLENE NA NA NA NA NA NA NA 

% Recovery = (Spike Sample Result - Sample Result) 
x 1 0 0 

Spike Concentration 

RPD (Relative % D i f f e r e n c e ) = (Spiked Sample - Dupl i c a t e Spike) 
Result Sample Result 

Average of Spiked Sample 
X 100 





FM-05-0336 (Rev. 11-84) 

PROJECT 

SUBJECT 

El Paso Natural Gas Company 

ENGINEERING CALCULATION 
PAGE 

DATE 

/ OF 

BY 

W.O. 

Ll. 

Liquid 

gal/mole MW 

Qa i 

H.'/lb 

6.4 16 C 23.65 
10.13 30 c, 12.62 
10.42 44 c, 8.606 
12.38 58 <c. 6.529 
11 34 58 c, 6529 
1386 72 c, 526 
13.71 72 C i 5 26 
15.59 86 •c. 4 404 
15.59 86 c 1 4.404 
17 2 100 c, 3.767 
17 49 100 0 , 3.767 
19.38 114 o, 3322 
8.50 28 c f " 13.527 

10.02 42 c, " 9.018 
6.456 44 CO t 8.623 
5.193 34 H l S 11.136 
4.151 28 N , 13.547 
3.399 2 H , 188.2 

c3) sI?l'-t>ou-«va. 

I4.7"bai« 

60" F 

Kl 



FM-05-0336 (Rev. 11-84) El Paso Natural Gas Company 

ENGINEERING CALCULATION 

PROJECT 

SUBJECT t f f t f l * * * v^MTH M H Q C Q 

£b. <K*Z~^ »> 4oyu_rSv si<r 

PAGE 

DATE 

BY 

z ' OF 

W.O. 

it -f-r^. s 

Liquid Gaa 

gal/mole MW n.vib 

6.4 16 C , 23.86 
10.12 30 c, 12.82 -10.42 44 c, 8.606 
12.38 58 ' C . 6.529 
11 94 58 c, 652B 
13.86 72 •c, 526 
13.71 72 c, 526 
15.59 86 ,c. 4 404 
15.59 86 c t 4.404 
17.2 100 •c, 3.787 
17.49 100 c, 3.787 
19.38 114 c. 3322 
8.50 28 C , " 13.527 

10.02 42 c," 9018 
6.456 44 C O , 8.623 j 
5.193 34 H , S 11.136 
4.151 26 N , 13.547 
3399 2 H , 166.2 

14.7>ai« 

^~ ZvzA3 



FM-05-0336 (Rev 11-84) El Paso Natural Gas Company 

ENGINEERING CALCULATION 3 
PAGE 

PROJECT 

SUBJECT 

DATE 6/zah/ 
^ £ / r - / U 6 (Qlf4 /MfWrOCj) BY 

Uquid 

gal/mole MW 

Qas 

ft. ' / ib 

6.4 16 C , 23.65 
10.12 30 c, 12.62 
10.42 44 c, 8.606 
12.38 58 •c. 6529 

1194 58 c, 6529 
13.88 72 c, 5.28 
1371 72 c, 526 
15.59 86 o, 4.404 
15.59 86 c. 4.404 
17.2 100 c, 3.787 
17.49 100 0 , 3.767 
19.38 114 c. 3322 
8.50 28 c r 13.527 

10.02 42 c," 9.018 
8.456 44 C O , 8.623 
5.193 34 H , S 11.136 
4.151 28 N , 13.547 
3.399 2 H , 188.2 

14.7"|wia 

t\Dz: tic?, , M to^f&D 

1/ 
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PROJECT 

SUBJECT 

El Paso Natural Gas Company 

ENGINEERING CALCULATION" 
_ _ _ _ _ _ 0 F _ 

^ ___/f__V_V 
PAGE 

DATE 

BY 

W.O 

Liquid 

gai/mole MW 

Gaa 

n.vib 

6.4 16 C , 23.68 
10.12 30 c, 12.62 
10.42 44 c, 8606 
12.38 58 iC , 6 529 
11 84 58 c. 6 529 
1368 72 c, 5.26 
13.71 72 c, 526 
15.59 86 c. 4.404 
15.59 86 

°1 4 404 
17.2 100 c, 3.787 
17 49 100 c, 3.787 
19.38 114 c. 3.322 
8 50 26 C , " 13.527 

10.02 42 C , " 9.018 
6.456 44 C O , 8 623 
5.193 34 H , S 11.136 
4.151 28 N , 13.547 
3.399 2 H , 188.2 

14.7"))ala 
60° P 
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A 11 r*- n JN DIVISION 
£0 El Paso P. 0. BOX 1492 

EL PASO, TEXAS 79978 
PHONE: 915-541-2600 Natural Gas Companu. 

May 2, 1991 AH 9 24 

David G. Boyer, Hydrogeologist 
Environmental Bureau Chief 
O i l Conservation Division 
Energy, Minerals & Natural Resources Dept. 
State of New Mexico 
Post Office Box 2088 
State Land Office Bldg. 
Santa Fe, New Mexico 87504 

Re: San Juan River Plant Pond Closure Plan 

Dear Mr. Boyer: 

Enclosed please f i n d two copies of our plan for closure of the f l a r e p i t s and 
wastewater impoundments at San Juan River Plant i n portions of Section 1, 
T-29-N, R-15-W and Section 36, T-30-N, R-15-W, San Juan County, New Mexico. 

As you know, t h i s i s the culmination of a long series of studies. The objec
t i v e has evolved from discharge of wastewater to the development of a method 
of closure to prevent leached s a l t s from entering the San Juan River water
shed. We believe the extent of these previous investigations have provided us 
with much more information than would o r d i n a r i l y have been the case. We have 
been able to draw upon that knowledge to put together a plan that i s excep
t i o n a l l y well-founded. 

We have endeavored to include as much p e r t i n e n t data as necessary i n the 
closure plan to explain and j u s t i f y the measures proposed. I n order to expe
dite the process, we have been monitoring groundwater levels since l a s t f a l l 
and have conducted sludge and s o i l sampling i n accordance with the guidelines 
presented i n the plan. We have scheduled f u r t h e r geotechnical t e s t i n g and 
other measures aimed at implementing the plan as soon as possible. We hope to 
complete the s o i l work associated with the closure by the end of the summer. 

I f you have any questions or would l i k e to schedule a meeting to discuss t h i s 
plan, please c a l l me any time at (915) 541-3531. Please be assured that we 
have every i n t e n t i o n of continuing our long record of cooperation w i t h the 
Division to achieve our mutual goals. 

Sincerely, 

Thomas D. Hutchins, Manager 
North Region Compliance Engineering 
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SAN JUAN PLANT POND CLOSURE 
TOPOGRAPHY OF ORIGINAL GRADING PLAN 

JANUARY 23, 1996 

2S 

PROJECT 
NORTH 

BENCHMARK 

ORIGINAL BENCHMARK 80d SPIKE. 
FLUSH WITH GROUND MARKED IN 
FIELD AS ELEVATION 5294.35 (BY OTHERS) 

NEW BENCHMARK 60d SPIKE IN POWER 
POLE ELEVATION 5296.58, TRANSFERED 
FROM ORIGNINAL BENCHMARK. AND VERIFIED 

RECEIVED 
FEB 1 4 1996 

Environmental Bureau 
Oii Conservation Division 
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SAN JUAN PLANT POND CLOSURE 
ASBUILT TOPOGRAPHY 

JANUARY 23, 1996 

« 

« 



ORIGINAL TOPOGRAPHY 
JANUARY 23, 1996 

\ 
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• I I 
t ENVIIIONMENT - / 

7^ 
STATE OS1 NEW MEXICO 

REPORT TO: 
PLEASE PHIHT 

DAVID G. BOYER 

SC1ENTIFIWABORATORY DIVISION 
700 Camino de Salud NE 

Albuquerque. NM 87106 841 -2570 

Nrn MFYTrn nri rn^PQMiTmu mv 
P.O. BOX 2088 
SANTA FE, NM 87504-2088; 
827-5812 

S . L . D . N o . : OR-

DATE REC. : Z ^ l J j f l ^ 

SLD PRIORITY #: 

PHONE(S): 

SUBMITTER: £f\^/>b 

SAMPLE TYPE: WATER ̂ , SOIL O/OTHER, 

USER C O D E : I 8 I 2 | 2 | 3 | 5 | 

SUBMITTER C O D E : l l l l l 

SAMPLE TYPE CODE:I I I 

COLLECTED: S / ̂  / $b - /(o : 15 BY 
DATE TIME I N I T I A L S 

SOURCE: P / I -

NEAREST CITY: Kt£TUZ/U-D 

CODE: I %1 (b\Q\ SI ^\Q\ l \ h \ ' \ S \ € ^ \ | 
I V K N O O H H K K I I I 

_ CODE:I I I f I I I + I I I I I 
AQUIFER DEPTH 

LOCATION: €P S^^O UCJAAJ P t - f i s ^ 

pH- "7- £ ; Conductivity-" ^ 2 l o umho/cm a t ° 

C O D E : l l l l l l l 

CODE: /\S\oA A/ 
TOWNSHIP RAHGESECTIC 

mg/ l ; A l k a l i n i t y - , 

OH TRACTS 

C; Chlorine Residual=_ 

; Flow Rate* Dissolved Oxygen-
Sampling Location, Methods and Remarks (i.e. odors, etc.) 

I certify that the statements in this block accurately reflect the results 

of my field analyses, observations and activities, ̂ -^w^o fp£us2, f ' 
Method of shipment to the Laboratory f-&5>**J) c*â vû &<0 
This form accompanies c^Septum Vials, Glass Jugs, 
Containers are marked as follows to indicate preservation: 
• NP: No preservation; sample stored at room temperature. 
Y7\ P-Ice Sample stored in an ice bath (not frozen). 
I f P-Na Ŝ Ô ; Saaple preserved with »a ;S aQ 3 to remove chlorine residual. 

I (we) certify that this sample was transferred; from 

to at (location) on" 
/ J - : and that the statements in this block are correct. 

DATE AHD TIME 

Evidentiary Seals: Not Sealed • Seals Intact: Yes • No I I 
Signatures 

(we) certify that this sample was transferred from 
to at (location) on 

and that the statements in this block are correct. 
, DATE AHD TIHE 

Evidentiary Seals: Not Sealed • Seals Intact: Yes |—[ No 1—| 
Signatures 



RNRLYSES REQUESTE 
PLEASE CHECK THE APPROPRIATE BOXES BELOW TO INDICATE 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUNDS 

LRB. No.: ORG- S&b 
THE TYPE OF ANALYTICAL SCREENS 
SUSP2CTED OR REQUIRED. 

< 
> 
i - l 

S3 PURGEABLE 

SCREENS 

> 

3 
C 

5 

< 

O* 

E X T R R C T R B L E 

SCREENS 
ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 

2± AROMATIC HYDROCARBON SCREEN 
HALOGENATED HYMOCARfiOtf SCREEN 

CHLORINATED HYDROCARBON PESTICIDES 

JL 
GAS CHROMATOGRAPH/MASS SPECTROMETER 

CHLOROPHENOXY ACID HERBICIDES 
HYDROCARBON FUEL SCREEN 
ORGANOPHOSPHATE PESTICIDES 
POLYCHLORINATED BIPHENYLS (PCB's) 
POLYNUCLEAR AROMATIC HYDROCARBONS 

TRIAZINE HERBICIDES 

SPECIFIC COMPOUNDS SPECIFIC COMPOUNDS 

REMARKS; 

RNRLYTICRL RESULTS 

COMPOUND C P P B : COMPOUND CPPB] 

REMRR 
* DETECTION LIMIT 5Z 

CERTIFICATE OF ANALYTICAL PERSONNEL 
NO V . Seal(s) broken byj dace: Seal(s) Intact: Yes 

I c e r t i f y that I followed standard laboratory procedures on handling and analysis of this 
sample unless otherwise noted and that the statements i n this block and the analytical data 
on this page accuratelyrefleet the analytical results for this sfample. 
Date(s) of analysis A^us^^fifc. . Analyst's signature : w ^ s - r f a ^ ^ , 
I c e r t i f y that I have reviewed and concur with the analytijfaj^results SSrJ,.this sample and 
with the statements i n this block. Reviewers signature: 

FOR OCD USE — Date Owner Notified Phone or letter? I n i t i a l s 
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v nNviitiiNMtNr J 
I I ' 

^^ffiSciENTIFIC^ABORATORY DIVISION 
700 Camino de Salud NE 

— Albuquerque, NM 87106 841-2570 j S I AfC OI : NLW MEXICO 

REPORT TO: 
PLEASE PRINT 

PHONE (S) :. 

DAVID G. BOYER 

NFW MFXTrn nn rnNSFRVATTON mv. 
P.O. BOX 2088 
SANTA FE, NM 87504-2088 
827-5812 

S.L.D. No.: 
DATE REC. : 

OR-

~7 
SLD PRIORITY #: 

SUBMITTER: \ ^ j ^ L fo^/^A 

SAMPLE TYPE: WATER̂ J, SOILQ ,OTHER_ 

USER CODE: I 8| 2|2 | 3| 5 

SUBMITTER CODE: |_J I 

SAMPLE TYPE CODE: 

COLLECTED 

SOURCE: 
DATE . n , TIME INITIALS 

CODE: \<-A&\A\S\Q.V±\l 16 1/ 
Y Y M M D D H H H M I I I 

CODE:I I I \ I I I + I I I I I 
AQUIFER DEPTH 

NEAREST CITY: "flsg ty^ti i ACA &° &U/JL>*A) CODE: l l l l l l l 

LOCATION: 7y /tT'C./^AJ^ Q CODE:I 

; Conductivity" 
Dissolved Oxygen=_ 

umho/era at 
_mg/l; Alkalinity=_ 

TOWNSHIP RANGE SECTION TRACTS 
}C; Chlorine Residual= 

; Flow Rate= 

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

I certify that the statements in this block accurate^ refle^tJthe results 

of my field analyses, observations and 

Method of shipment to the Laboratory, 

block accurately reflect the res 

This form accompanies Septum Vials, Glass Jugs, ̂  
Containers are marked as follows to indicate preservation: 
Q NP: No preservation; sample stored at room temperature. 
W P-Ice Sample stored in an ice bath (not frozen). 
PVP-Na^Q.,; Sample preserved with Nâ S.,0̂  to remove chlorine residual. 

A-
I (we) certify that this sample was transferred from 
to at (location) _ ^ J _ _ [ ^ "__/_ onk 

/ / - : and that the statements in this block are correct. 
AND TIME 

f Seals: No 
Signatures 

DATE AND TIME 

Evidentiary Seals: Not Sealed • SealsXIntact: Yes • No | | i^sVUntact: ̂  

(we) certify that this sample was transferred from 
to at (location) on 

/ / - : and that the statements in this block are correct. 
DATE AND TIME 

Evidentiary Seals: Not Sealed • Seals Intact: Yes • No 1 | 
Signatures 



LRB. No.: ORG - 60 I RNRLYSES REQUESTED 
PLEASE CHECK THE APPROPRIATE BOXES BELOW TO INDICATE THE TYPE OF ANALYTICAL SCREENS 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUNDS SUSPECTED OR REQUIRED. 

-tutu 
> 

S3 < PURGERBLE 

SCREENS 

> 
M 

S3 E— 

< 
S3 
O" 

E X T R R C T R B L E 

SCREENS 
ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 
AROMATIC HYDROCARBON SCREEN 
HALOGENATED HYDROCARBON" SCREEN 
GAS CHROMATOGRAPH/MASS SPECTROMETER 

CHLORINATED HYDROCARBON PESTICIDES 
CHLOROPHENOXY ACID HERBICIDES 
HYDROCARBON FUEL SCREEN 
ORGANOPHOSPHATE PESTICIDES 
POLYCHLORINATED BIPHENYLS (PCB's) 
POLYNUCLEAR AROMATIC HYDROCARBONS 

TRIAZINE HERBICIDES 

SPECIFIC COMPOUNDS SPECIFIC COMPOUNDS 

REMARKS: 

RNRLYTICRL RESULTS 
COMPOUND C P P B : COMPOUND CPPB] 

* DETECTION LIMIT 

REMRRKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 
Yes NO . Seal(s) broken byj dace: Seal(s) Intact: 

I c e r t i f y that I followed standard laboratory procedures on handling and analysis of this 
sample unless otherwise noted and that the statements i n this block and the analytical data 
on this page accurately reflect the analytical results for this sample. 
Date(s) of analysis: y / a / f ^ f i . Analyst's signature: QJL tnssJjs 
I certify that I have Reviewed and concur with the analytidiy. results jt.t 
with the statements in this block. Reviewers signature: Jc f^l -^ro^A 

f t ^ ,A 

:ork theis sample and 

FOR OCD USE — Date Owner Notified Phone or letter? I n i t i a l s 
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ment Department 
(VISION 

New Mexico Health ai 
SCIENTIFIC LABORA1 
700 Camino de Salud NE 
Albuquerque. NM 87106 — (505) 841-2555 

ERAL WATER CHEMISTRY 
and NITROGEN ANALYSIS 

USER 
CODE • 59300 • 59600 MOTHER-. 82235 

CoOwaren DATE , 

CoHaetion TU IME 

VJ C - > » 4 » SITE 
INFORM-1 

ATION 

SwnpM location 

P IT-
Collecti lion i n t description 

Collocted by — Pwion/Aganey 
^ / < g < 7 0 C D 

SEND 
FINAL 
REPORT 
TO 

ENVIRONMENTAL BUREAU V - V -
NM OIL CONSERVATION DIVISION 
State Land Off ice Bldg, PO Box 2088 
Santa Fe, NM 87504-2088 

Attn: —David Boyp.c 

Phone: 827-5812 
SAMPLING CONDITIONS 

Station/ 
well cod* 

Owner 

•^Bailed • Pump 
• Dipped • Tap 

Water level O S / . 6 " c ? - . ^ . Discharge Sample type 

pH (00400) ^ Conductivity (Uncorrected) Water Temp. (00010) Conductivity at 25 °C (00094) 
/imho 

Peld comments . / - „ , , 

SAMPLE FIELD TREATMENT — Check proper boxes 
No. of samples . 
submitted ' 

f l NF- W n o l e sample 
(Non-filtered) 

Filtered in field with 
0.45 ^membrane filter 

• A: 2 ml HzSCVL added 

^J2^NA: No acid added • Other-specify: • A : Smi cone. HN03 added Q A : 4 m l f u m i n g HNO^ added 

ANALYTICAL RESULTS from SAMPLES 
NF, NA Units Date analyzed NA Units Date analyzed 

• Conductivity (Corrected) 
25 »C (00095) 

• Total non-filterable 
residue (suspended) 
(00530) 

• Other: 
• Other. 
• Other: 

_jimho . 

mg/l 

NF. A-H,S04 

Calcium (00915) 
agnesium (00925) 

ium (00930) 
ium (00935) 

carbonate (00440) 
loride (00940) 
Kate (00945) 

filterable residue 
(dissolved) (70300) 

JJJLK. 
J&L 

ALL 
2M. 

mg/l 6-J 
mg/l " 
mg/l * 
mg/l 
mg/l 
mg/l 
mg/l 

S-/2C 

-7ZL 
mq/l 5* 

• Nitrate-N + , Nitrate-N 
total (00630) 

G Ammonia-N total (00610) 
• Total Kjeldahl-N 

( ) 
G Chemical oxygen 

demand (00340) 
G Total organic carbon 

( ) 
G Other 
G Other: 

F, A-H, SO, 

mg/l 
mg/l 

mg/l 

mg/l 

mg/l 

G Nitrate-N +, Nitrate-N 
dissolved (00631) 

G Ammonia-N dissolved 
(00608) 

G Total Kjeldahl-N 

( ) 
• Other. 

mg/l 

mg/l 

mg/l 

Analyst Date Reported 

(? i/i) 
Reviewed by 

Laboratory remarks 

SLD 726 02/84) 

FOR OCD USE — Dace Owner Notified Phone or letter? 

<?3 

I n i t i a l s 



nment Department 
IVISION 4* 

NE 
— * J Albuquerque, NM 87106 ̂  (505) 841-2555 

New Mexico Health and 
SCIENTIFIC LABORATI 
700 Camino de Salud NE 

•ERAL WATER CHEMISTRY 
and NITROGEN ANALYSIS 

USER p., , - , 
CODE • 59300 • 59600 OTHER: 82235 

Collection TIME 

11(5 
SITE 

INFORM- i 
ATION 

Sample location 

CoMct ion aita description 
Collected by — Person/Agency 

SEND 
FINAL 
REPORT 
TO 

ENVIRONMENTAL BUREAU 
NM OIL CONSERVATION DIVISI^ 
State Land Office Bldg, PO Boxr21)88 
Santa Fe, NM 87504-2088 ', ~ fc 

Attn: —David Boj/ar.. 4 

Phone: 827-5812 

SAMPLING CONDITIONS 

Slaiion/ 
well code 
Owner 

(Z^ailed • Pump 
O Dipped • Tap 

Water level CSG- /.£ ''Z- C • Discharge Sample type 

pH (00400) 

7 - 5 
Conductivity (Uncorrected) Water Temp. (00010) 

°C 
Conductivity at 25 °C (00094) 

^mho 
Field comments . . . 

SAMPLE FIELD TREATMENT — Check proper boxes 
No. of samples 
submitted / 

n NF- W n o , e s a m P | e 

(Non-filtered) 
fer'p. Filtered in field with 
* \ ' 0.45 fimembrane filter 

fA: 2 ml H 2S0 4/L added 

• NA: No acid added • Other-spec/ry: • A: 5ml cone. HN03 added Q A : 4m l f u m i n g HNO^ added 

ANALYTICAL RESULTS from SAMPLES 
NF, NA Units Date analyzed F, NA Units Date analyzed 

• Conductivity (Corrected) 
25 °C (00095) 

• Total non-filterable 
residue (suspended) 
(00530) 

• Other: 
• Other: 
• Other: 

4imho . 

mg/l 

NF, A-H,SO« 

• Calcium (00915) 
• Magnesium (00925) 
• Sodium (00930) 
• Potassium (00935) 
• Bicarbonate (00440) 
• Chloride (00940) 
• Sulfate (00945) 
• Total filterable residue 

(dissolved) (70300) 
• Other 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

mq/l 

• Nitrate-N+ , Nitrate-N 
total (00630) 

• Ammonia-N total (00610) 
C Total Kjeldahl-N 

( ) 
C Chemical oxygen 

demand (00340) 
• Total organic carbon 

( ) 
• Other. 

• Other 

F, A-H, SO. 

mg/l 
mg/l 

mg/l 

mg/l 

mg/l 

i f Nitrate-N +, Nitrate-N 
\ dissolved (00631) 
i f Ammonia-N dissolved 

(00608) 
& Total Kjeldahl-N 

• Other: 

mo 

e/2-mg/l . 

mg/l . 

mg/l ft'tO 

Analyst Date Reported 

7 l7 l * f l 
Revii by 

Laboratory remarks 

SLD 726 (12/84) 

FOR OCD USE — Dace Owner Notified Phone or le t t e r ? I n i t i a l s 



t ment Department 
VISION 

New Mexico Health and' 
SCIENTIFIC LABORATOi 
700 Camino de Salud NE 
Albuquerque. NM 87106 — (505) 841-2555 ' " " I f ' f f " " ^ Albuquerque. NM 87106 — (505) 84 

3 U < " Y U INFORM
ATION 

/ a i 
y * E R A L WATER CHEMISTRY 
and^lTROGEN ANALYSIS 

CODE • 59300 • 59600 [ffl OTHER: 82235 
olleclion DATE _ , 

g | c 3 3 | % 
Sample location 

Collection TIME 
P/2-

IME 
Collection sue description 

Collected by — Person/ Agency 
6 o Y& <70CD 

SEND 
FINAL 
REPORT 
TO 

ENVIRONMENTAL BUREAU 
NM OIL CONSERVATION DIVISION 
State Land O f f i c e Bldg,,., J?Q -Box»2CS8 
Santa Fe, NM 87504-2088 _ 

Attn: —David Boyjer. 

Phone: 827-5812 

SAMPLING CONDITIONS 

Station/ 
well code 

Owner 

J3f Bailed u Pump 
• Dipped • Tap 

Water level <tSe- -c Discharge Sample type 

pH (00400) 

7-5 
Conductivity (Uncorrected) Water Temp. (00010) 

Q-l °C 
Conductivity at 25 °C (00094) 

^mho 
Field comments . _ 

SAMPLE FIELD TREATMENT — Check proper boxes 
No. of samples 
submitted / • NF: ^ h 0 , ? , f m P ! e $ * : (Non-filtered) ^ 

Filtered in field with 
0.45 membrane filter 

• A : 2 ml H2SO«/L added 

• NA: No acid added • Other-spec/ty: • A : 5ml c o n e . HN0 3 added [ j ^ A : Ami f u m i n g HNO^ added 

ANALYTICAL RESULTS from SAMPLES 

T7T- Units Date analyzed F, NA Units Oate analyzed 

• Conductivity (Corrected) 
25 °C (00095) .ptmho, 

• Total non-filterable 
residue (suspended) 
(00530) i_ 

pother: /CA P SCArJ_ 
^Other: fi$ 
S Other: 

a — 2 j — 

mg/l 

NF, A-H,SO« 

• Calcium (00915) 
C Magnesium (00925) 
• Sodium (00930) 
• Potassium (00935) 
• Bicarbonate (00440) 
• Chloride (00940) 
• Sulfate (00945) 
• Total filterable residue 

(dissolved) (70300) 
• Other: 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

mq/l 

G Nitrate-N + , Nitrate-N 
total (00630) 

• Ammonia-N total (00610) 
C Total Kjeldahl-N 

( ) 
• Chemical oxygen 

demand (00340) 

• Total organic carbon 
( ) 

• Other: 
• Other: 

F, A-H, SO, 
mg/l 
mg/l 

mg/l 

mg/l 

mg/l 

• Nitrate-N + . Nitrate-N 
dissolved (00631) 

• Ammonia-N dissolved 
(00608) 

• Total Kjeldahl-N 

( ) 
• Other: 

mg/l 

mg/l 

mg/l 

Analyst Date Reported 

7 U 3|o^ 
Reviewed by 

Laboratory remarks 

SLD 726 (12/84) 

FOR OCD USE — Dace Owner Notified Phone or lette r ? I n i t i a l s 



Lab Number; ^ ^ i A ^ 9 h 

Date Submitted: 

Sample^de: P l£_ £ p J h ^ Q u ^ Q b < ? 

Date Analyzed; <S/21 U?(? 

Reviewed By: 

Date ReportedY 

Element 

Aluminum 

Barium 

Berylium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Molybdenum 

Nickel 

S i l i c o n 

S i l v e r 

Strontium 

Tin 

Vanadium 

Zinc 

Arsenic 

Selenium 

Mercury 

ICAP VALUE(MG/L) 

«0-

^0 •/ 

<0.l 

Oh 
o4-

.0./ 

<0.| 

AA VALUE(MG/L) 



PIEZOMETER DTW* PVC** WATER** 
6 -17-87 ELEV. ELEV. 

P2 8.40 5294.10 5285.70 
P5 9.43 5294.90 5285.47 
P7 1.15 5261.40 5260.25 
P8 8.20 5278.80 5270.60 
P9 5.25 5278.00 5272.75 
P10 3.70 5260.40 5256.70 
P11 14.18 5292.50 5278.32 
P12 22.65 5286.50 5263.85 

N 

400 400 FEJET 

* 
** 

Depth to water from top of PVC casing in feet. 
Elevations in feet above mean sea level. 

El Paso Groundwater contours at the 
•wastewater ponds. 6 /17 /87 

PROJECT: 637089001 — 125 (EPNG-SJ2) LOCATION: SAN JUAN, NM 
. . K.W. BROWN & ASSOCIATES. INC. DATE: 0 7 - 1 0 - 9 1 

APPR: DRAWN BY: RMM SCALE: r = 4 0 0 * 
DATE: J3UL DATE: 0 7 - 1 0 - 9 1 FIGURE: 3 



C tO 039 

SUMMARY OF INVESTIGATIONS 

AT THE SAN JUAN RIVER PLANT 

KIRTLAND, NEW MEXICO 

JUNE 1998 

JUN o 3 1999 

ENVIRONMENTAL BUREAU 
OIL CONSERVATION DIVISION 

Prepared for: 

E L PASO NATURAL GAS COMPANY 
FARMINGTON, NEW MEXICO 

Project 14323 

4000 Monroe Road 
Farmington, New Mexico 87401 

(505) 326-2262 



T A B L E O F C O N T E N T S 

EXECUTIVE SUMMARY 1 

1.0 INTRODUCTION 2 

2.0 PREVIOUS STUDIES AND REMEDIAL ACTIVITIES 3 

3.0 1995 INVESTIGATION 5 

3.1 MONITORING WELL ABANDONMENT 5 

3.2 MONITORING WELL INSTALLATION 5 

3.3 MONITORING WELL UPGRADE 6 

3.4 RECON© INVESTIGATION 6 

4.0 REGIONAL AND SITE GEOLOGY 7 

4.1 REGIONAL GEOLOGY 7 

4.2 SITE GEOLOGY 8 

5.0 REGIONAL AND SITE HYDROLOGY 9 

5.1 REGIONAL HYDROLOGY 9 

5.2 SITE HYDROLOGY 9 

5.3 REGIONAL WATER QUALITY 10 

5.4 GROUNDWATER USE AND POTENTIAL RECEPTORS 11 

6.0 SITE DATA RESULTS AND CONCLUSIONS 12 

6.1 RESULTS OF VADOSE ZONE INVESTIGATION 12 

General 12 
Evaporation Ponds 13 
RECON® Investigation Results 13 

6.2 VADOSE ZONE CONCLUSIONS 14 

Vadose Zone Cations and Anions 14 
Vadose Zone Hydrocarbons 14 

6.3 RESULTS OF GROUNDWATER INVESTIGATION 15 

Groundwater Flow Direction 15 
Groundwater Flow Direction Conclusion 16 
Groundwater Quality 16 
Groundwater Quality Conclusion 17 
Groundwater Hydrocarbon Impacts 18 
Hydrocarbon Impacts Conclusion 20 
pH 21 
pH Conclusion 21 
Metals 23 
Metals Conclusion 23 
Nitrates 24 

7.0 RECOMMENDATIONS 26 

7.1 VADOSE ZONE 26 

7.2 GROUNDWATER 26 

8.0 REFERENCES 28 



L I S T O F T A B L E S 

TABLE 1 CHRONOLOGY OF WORK DONE AT SAN JUAN RIVER PLANT - EPNG 

TABLE 2 WORK COMPLETION SUMMARY - JULY, 1995 

TABLE 3 GROUNDWATER ELEVATION DATA 

TABLE 4 SOIL SAMPLING RESULTS - JULY, 1995 

TABLE 5 SOIL SAMPLING RESULTS, EVAPORATION PONDS, AUGUST, 1995 

TABLE 6 HISTORICAL RESULTS FOR WELLS ABOVE NMWQCC STANDARDS (BTEX EXCLUDED) 

TABLE 7 HISTORICAL BTEX RESULTS 

L I S T O F F I G U R E S 

FIGURE 1 SITE LOCATION MAP 

FIGURE 2 SITEMAP 

FIGURE 3 RECON® INVESTIGATION RESULTS 

FIGURE 4 RECON® INVESTIGATION RESULTS 

FIGURE 5 RECON® INVESTIGATION RESULTS 

FIGURE 6 POTENTIOMETRIC SURFACE MAP 

FIGURE 7 STIFF DIAGRAMS, LOCAL WELLS, W-2 & MW-4 

FIGURE 8 STIFF DIAGRAMS, MW-5, MW-7, MW-8, AND MW-9 

FIGURE 9 STIFF DIAGRAMS, MW-6 

FIGURE 10 GROUNDWATER CHLORIDE CONCENTRATIONS 

FIGURE 11 GROUNDWATER TOTAL DISSOLVED SOLIDS CONCENTRATIONS 

FIGURE 12 GROUNDWATER SULFATE CONCENTRATIONS 

FIGURE 13 BTEX CONCENTRATIONS IN GROUNDWATER 

L I S T OF APPENDICES 

APPENDIX A RECORD OF SUBSURFACE EXPLORATION FORMS 

PHIUP 



1 

EXECUTIVE SUMMARY 

This report serves to summarize environmental work completed by El Paso Natural Gas 
Company (EPNG) at the San Juan River Gas Plant (the plant) located in San Juan County, 
New Mexico. The San Juan River Plant is a natural gas processing plant that was sold to 
Western Gas Processors, Ltd. by EPNG. Environmental work completed by EPNG has 
focused on the closure of three waste water evaporation ponds, two raw water makeup 
ponds, and the closure of two flare pits. Previous to the pond closure EPNG studied the 
feasibility of land application of waste water to eliminate pond usage. This effort resulted 
in the installation of groundwater monitoring wells where dissolved phase hydrocarbons 
and other inorganic chemicals of concern were identified in groundwater. In pursuing the 
discovery of hydrocarbons and inorganics in groundwater, EPNG installed additional 
monitoring wells, abandoned unnecessary ones, completed soil gas investigations, and 
completed quarterly groundwater sampling and reporting. 

To date, studies do not indicate pervasive impact of the vadose zone at the Plant. 

Based on previous investigations, the concentrations of inorganic chemicals in groundwa

ter appear to be the result of plant activities; though the naturally occurring concentrations 

in the groundwater surrounding the plant are above relevant standards. The hydrocarbon 

impact to groundwater is localized and does not appear to be migrating. Due to natural 

attenuation, nutrient and oxygenate addition to enhance bioremediation and groundwater 

monitoring is recommended. 
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1.0 INTRODUCTION 

The San Juan River Plant (the plant) is located in Section 1, Township 29 North, Range 

15 West, San Juan County New Mexico (Figure 1). The site associated with the plant is 

approximately 630 acres. The plant and surrounding area contain the following items: 

A gas processing plant 

Two raw water ponds (now closed) 

Three wastewater evaporation ponds 
(now closed) 

Two flare pits (now closed) 

A sulfur recovery plant 

Various hydrocarbon and water tanks 

Pigging stations for line cleaning 

Various 16- to 24-inch diameter 
natural gas pipelines entering and 
leaving the plant. 

The plant was previously owned by El Paso Natural Gas Company (EPNG) and is 

currently owned by Western Gas Processors, Ltd. EPNG installed 21 monitoring wells at 

the plant between 1985 and 1995. EPNG's purpose for installation of the wells was to 

identify any impacts to the environment that may have been the result of plant activities, 

and to evaluate groundwater quality and characteristics at the plant. This report includes a 

brief summary of the previous investigations at the facihty, and details of the latest 

investigation by EPNG, including monitoring well installation and abandonment, 

groundwater sampling, and a soil-gas survey. 

This report serves to summarize previous activities at the plant and to draw together all of 

the information collected to interpret current conditions at the plant. Sections 2 and 3 of 

the report summarize previous studies and remedial activities at the plant, then briefly 

discusses the work completed at the plant in 1995. Regional and site geology and 

hydrology are discussed in Sections 4 and 5, using all available information from published 

sources and past investigations. Section 6 details the results of contaminant investigations 

in the plant and conclusions are drawn regarding the source and extent of contaminants at 

the areas of the plant that were investigated. Section 7 gives brief recommendations for 

future action at the plant. 
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2.0 PREVIOUS STUDIES AND REMEDIAL ACTIVITIES 

A number of studies were conducted at the plant from 1985 to 1995. A brief chronology 

of the work completed is presented in Table 1. Relevant studies are summarized below. 

In 1985, Geoscience Consultants, Ltd. (GCL) conducted an investigation prior to a 

discharge plan submittal. GCL identified petroleum hydrocarbon-impacted groundwater 

in two of nine piezometers installed during the investigation. In two other wells installed 

during the investigation a "petroliferous odor" was described, but sample results were not 

reported. 

KWB&A and Associates (KWB&A) conducted a study in 1987 (KWB&A 1987a) to 

support the land treatment and disposal of approximately 9.67 million gallons of non-

contact wastewater produced annually at the plant. This report focused primarily on the 

potential effect of land treatment and disposal of wastewater on the soil and groundwater 

at the plant. Extensive evaluation of local soil and groundwater was completed. Site-

specific geology, hydrology, and groundwater quality were also described. 

KWB&A also installed three monitoring wells and three piezometers in 1987 to further 

evaluate groundwater quality and groundwater flow in the land application areas, as well 

as the feasibility of land application of discharge water from the plant (KWB&A 1987b). 

Piezometers installed during the Phase I I investigation indicated the wastewater ponds 

appeared to be leaking and were considered the source of groundwater for the east 

portion of the plant; this may have influenced local groundwater flow characteristics. 

In 1992, the south and north flare pits were closed and Closure Summaries were submitted 

to the New Mexico Oil Conservation Division (NMOCD) on February 8, 1993. These 

reports detailed remediation efforts removing hydrocarbon-contaminated soil from the old 

flare pit locations. Remediation of the south flare pit began on September 28, 1992, and a 

total of 18,200 cubic yards of contaminated material were removed from the pit. MW-4, 

which was 200 feet south of the south flare pit, did not show hydrocarbon contamination 

in groundwater samples collected in December of 1992. 
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Section 2.0 - Previous Studies and Remedial Activities 4 

Remediation activities at the north flare pit began on October 29, 1992. Approximately 
3,520 cubic yards of contaminated soil were removed from the pit. Sampling of 
monitoring well P-8, located 100 feet down gradient of the north flare pit, indicated no 
benzene, toluene, ethylbenzene, and xylenes (BTEX) concentrations. The soil excavated 
from the flare pits has been landfarmed at the site, as shown on Figure 2. 

Details of the flare pit closures are outlined in EPNG's September 16, 1992, report. 

EPNG produced two soil sampling and analysis reports, dated August 3, 1995, and 
August 22, 1995. These two reports documented the sampling of the soils in the former 
ponds at the plant. Soil samples collected in this sampling event were analyzed for 
common cations and anions, total petroleum hydrocarbons (TPH), and BTEX. 

EPNG closed the former wastewater evaporation ponds in late 1995, and early 1996. Pit 
and pond closure activities resulted in capping the ponds with low permeability, 
compacted soil. The activities were summarized in a letter report to the NMOCD, dated 
November 26, 1996. 
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3.0 1995 INVESTIGATION 

The most recent investigation at the San Juan River Plant, was completed in the summer 

of 1995. Additional sampling of ground water monitor wells MW-5, MW-8, and MW-9 

has; however, occurred since 1995. During the 1995 phase of work, Philip Environmental 

Services Corporation (Philip) abandoned 17 wells, upgraded 2 wells, and installed 5 new 

monitoring wells. The abandoned wells had been installed between 1985 and 1987 to aid 

in the characterization of potential contaminant migration and to support the installation of 

the landfarm. EPNG chose to abandon these wells because they were no longer required, 

or they were found to be unusable. Three of the five new wells were installed to replace 

three of the abandoned wells in areas where EPNG wished to continue monitoring 

groundwater impacts. The abandoned wells were replaced because they did not have 

accurate well construction data to allow them to be useful. Table 2 summarizes the work 

completed in this phase of work. Philip's 1995 report, "Monitoring Well Installation, 

Upgrade and Abandonment" and Philip's August 1995 report, "Soil Gas and Soil Survey" 

presents the results of this work. The soil and soil-gas investigation was also conducted in 

1995 using Philip's RECON® van. Soil and soil-gas samples were collected from areas 

adjacent to three wells that EPNG had identified as areas of concern. 

3.1 MONITORING W E L L ABANDONMENT 

The existing monitoring wells were abandoned by first trying to pull the casing with a 

drilling rig. I f the casing could not be removed, Philip utilized drill rig equipment with a 

case-cutting tool to rip the casing from surface to bottom. The final step was to seal the 

open hole or ripped casing with grout, using a tremie cementing method. Abandoned 

wells are shown on Figure 2. 

3.2 MONITORING W E L L INSTALLATION 

The monitoring well portion of this phase of work included the installation of four wells, 

MW-6, MW-7, MW-8, and MW-9. These wells were installed in the vicinity of existing 

wells which were abandoned as part of this project. A fifth well, MW-5, was installed 

down-gradient of MW-8 and MW-9. The purpose of the well installations was to further 

PHILIP 
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Section 3.0 - Present Investigation 6 

assess the groundwater quality in the area of known impact and to document up-gradient 

and down-gradient water quality. 

3.3 MONITORING WELL UPGRADE 

Two of the existing monitoring wells, W-2 and MW-4, were upgraded by placing a 
locking protective casing cover over the existing polyvinyl chloride (PVC) casing and 
setting a concrete pad to support the protective casing. Upgraded well locations are 
shown in Figure 2. 

3.4 RECON® INVESTIGATION 

On June 28, 1995, EPNG conducted a soil and soil-gas investigation around three wells at 
the plant. The groundwater samples from these wells had historically elevated levels of 
BTEX. The purpose of the investigation was to attempt to gather data with respect to the 
horizontal and vertical extent of BTEX contamination around each well. 

The three wells investigated included P-7, P-10, and P-l 1. Probe holes were initiated 
radially around each well location and soil-gas samples were taken at various depths until 
non-detect samples were obtained. Once the vertical extent of contamination was 
determined in a probe hole, step-out probe holes were initiated at approximately 20-foot 
intervals, until non-detect samples were observed horizontally. Each soil or soil-gas 
sample was analyzed on-site by United States Environmental Protection Agency (USEPA) 
SW-846 Method 3810 Static Headspace Extraction Procedure, and USEPA Method 8020 
Aromatic Volatile Organics Analysis. Figures 3, 4, and 5 show the location of the probe 
holes around the investigated wells. 
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4.0 REGIONAL AND SITE GEOLOGY 

4.1 REGIONAL GEOLOGY 

The plant is located in the northeastern portion of the San Juan Basin. The San Juan Basin 
is a structural basin, formed of a thick sequence of sedimentary rocks, which underlies the 
north-western corner of New Mexico. Formation of the basin began in the late Creta
ceous Period and continued into the Tertiary Period. During the late Cretaceous Period, 
sediments were deposited in a shallow sea which was vacillating between transgressive 
and regressive sequences. This resulted in the deposition of both marine and non-marine 
sediments. Cretaceous and Tertiary sediments in the basin usually dip gently toward the 
center of the basin. (Stone et al 1983). 

The primary geologic formations in the area of the plant are considered to be the Kirtland 
Shale and alluvial sediments. The Kirtland shale and the underlying Fruitland formation 
are often lumped together in mapping and have similar hydrologic properties (Stone et al 
1983). The Kirtland shale is a late Cretaceous marine deposit which was divided into 
three members by Bauer (1916). Bauer recognized three members: the upper and lower 
shale; and a middle member called the Farmington Sandstone. 

The lower member is described as a greenish shale and is stated to be 271 to 1,031 feet 
thick. The middle member sandstone, which is described as tan, fine- to medium-grained 
sandstone, has a thickness of 20 to 480 feet; and the upper member is described as a 
greenish gray shale which is 12 to 475 feet thick (Stone et al., 1983; O'Sullivan and 
Beikman, 1963). According to Stone et al, 1983, the sandstone unit is not restricted to 
the middle member of the Kirtland Shale; the upper member is quite sandy as well. 

In addition to the Kirtland Shale, alluvial and eolian sediments are present at the plant. 
O'Sullivan and Beikman (1963) mapped the unconsolidated sediments at the plant as 
Terrace Gravel and described the unit as a "surficial veneer of unconsolidated gravel and 
on stream-cut terrace surfaces along and near the San Juan River." O'Sullivan and 
Beikman (1963) also described other alluvial sediments found in the area as 
"unconsolidated surficial deposits of valley fill, mainly stream-deposited silt, and gravel, 
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Section 4.0 - Regional and Site Geology 8 

but includes some wind-blown sand and silt, colluvial material, and locally, low-level 
terrace gravels." 

4.2 SITE GEOLOGY 

In general, based on drill logs from past and 1995 activities, the soil samples described in 
the investigations consist of a fine sand to fine sandy clay, with some gravel and cobbles. 
The soil samples from the borings located in the valley or alluvial fans, such as P-10, P-7, 
P-9, MW-5, MW-8, and MW-9, consist of fine sand to clay. The soil samples from the 
borings located on the mesas, plateaus, and terraces, such as E-l0, E-l 1, E-9, MW-6, and 
MW-7, consist of fine sand with some gravel and cobble layers and some consolidated 
sandstone and shales (KWB&A, 1987a; Philip, 1995) 

The uppermost and most prevalent lithology at the plant are alluvial sediments, which 
KWB&A found to cover the entire surface of the site. KWB&A described these sedi
ments as consisting of "fluvial deposits and, to a lesser extent, terrace deposits of gravel 
and cobbles." 

Beneath the alluvium at the plant are the consolidated sediments of the Kirtland Shale 
Formation, which include both shale and sandstone members. KWB&A's August, 1987 
report (Figure 4-2) shows that the portion of the site that is north of the plant itself are 
underlain by a shale member of the Kirtland Formation. The plant and the flare hill are 
underlain by a sandstone member of the Kirtland Formation. South of the plant and the 
flare hill are Quaternary alluvium and alluvial terrace deposits. The contacts on this map 
strike east-west, except for where they curve around the flare hill. 

• Flare Pit Geology 
During remediation of the south flare pit on September 28, 1992, a distinct clay layer 
was encountered at a depth of approximately 15 feet below the original bottom of the 
pit, which appeared to limit downward migration of hydrocarbons. Confirmation 
samples were collected to verify clean soil in the clay layer at the bottom of the pit and 
the excavation was closed. 
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5.0 REGIONAL AND SITE HYDROLOGY 

5.1 REGIONAL HYDROLOGY 

Stone et al 1983, stated that in general, regional groundwater flow in the San Juan Basin is 

from the topographically high outcrop areas around the edges of the basin, towards the 

lower outcrop areas. The San Juan River valley is indicated in this report as a main 

discharge area for the San Juan Basin. Stone et al 1983, also states that ephemeral-stream 

channels filled with alluvium are the principle locations of groundwater discharge in some 

areas, and the principle locations of recharge in other areas. 

5.2 SITE HYDROLOGY 

Figure 6 is a potentiometric surface map drawn using water level measurements taken on 

July 18, 1995. These measurements indicate a groundwater flow divide that strikes 

approximately east-west through the plant, approximately paralleling the topographic 

divide in the same location. KWB&A clarified this groundwater flow divide in Section 

3.2.3 of their November, 1987 report. Based on the data collected by EPNG in July of 

1995, Philip could not substantiate a breach in the groundwater flow divide described by 

KWB&A in 1987. 

Table 3 and it's graph depict the change in water levels over time at the wells closest to 

the ponds. Water levels in these wells dropped between June, 1987 and July, 1992, the 

period in which use of the ponds was discontinued. The wells closest to the ponds, P-2 

and P-5, showed the greatest decrease in hydraulic head with drops of approximately 9 

feet. Wells P-8, P-9, P-10, and P-l 1, all down or cross gradient from the ponds, showed 

decreases in hydraulic head ranging from 3.3 to 5.22 feet. 

Figure 6 indicates that, at present, the shallow potentiometric surface approximates the 

topography of the plant. On the north side of the groundwater flow divide, groundwater 

appears to follow the drainage to the north, presumably to the valley formed by Stevens 

Arroyo. On the south side of the groundwater flow divide, groundwater appears to flow 

in a relatively uniform southerly direction. South of the divide, however, the potenti-
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Section 5.0 - Regional and Site Hydrology 10 

ometric surface is based largely on inference, the actual flow direction may have a westerly 
or an easterly component that cannot be detected with the geometry of the current wells. 

In their 1987 investigation, KWB&A used the Hvorslev Method and the Falling Head Test 
to calculate hydraulic conductivities for the alluvial sediments at the plant. Tests on wells 
El A, E1B, E3, and W2 indicated an average hydraulic conductivity of 2.3 x IO"5 centime
ters per second (cm/sec) for these sediments. A Falling Head Test conducted on E2B, a 
well screened in a sandstone member of the Kirtland Shale, indicated a hydraulic conduc
tivity of 3.3 x 10"9 cm/sec. 

Philip's well logs for MW-9 and MW-5 indicate 5 to 10 feet of loose, silty, or clayey sand 
on top of hard sand or clay layers. This suggests that in some locations there is a cover of 
less consolidated material on top of the more consolidated sediments in the northern 
portion of the plant. This weathered layer may be transporting some of the groundwater 
at the plant. 

During the remediation of the south flare pit, water seepage was noted on the north-center 
to northwest corner of the pit. Water appeared to be migrating along the top of the 
impermeable clay layer noted in the excavation. MW-4, which was 200 feet due south of 
the south flare pit, did not show hydrocarbon contamination in groundwater samples 
collected in December of 1992. Groundwater was encountered during excavation 
activities at the north flare pit, but sampling of monitoring well P-8 located 100 feet down 
gradient of the pit showed no BTEX. 

5.3 REGIONAL WATER QUALITY 

Specific conductance is used as a measure of water quality; the total dissolved-solids 
(TDS) concentration in milligrams per liter (mg/L) is about 0.7 times the specific conduc
tance in micromhos (timhos). Stone et al 1983, states that specific conductance of water 
from valley-fill aquifers in the San Juan Basin generally ranges from 1,000 Limhos to 4,000 
(j.mhos (2,800 mg/L TDS). Water with the higher conductance values is believed to be 
contributed by discharge from bedrock sources. Stone et al 1983, found that in the San 
Juan Basin, "Sodium and sulfate are major constituents in water that has a specific 
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Section 5.0 - Regional and Site Hydrology 11 

conductance between 1,000 and 4,000 umhos; chloride commonly is a major ion when 

specific conductance exceeds 4,000 timhos." 

Site water quality is discussed in detail in Section 6.2 of this report. 

5.4 GROUNDWATER USE AND POTENTIAL RECEPTORS 

KWB&A concluded in their August, 1987 report that groundwater use in the area around 

the plant is primarily restricted to shallow groundwater contained in the alluvial sediments. 

KWB&A identified eight wells that were completed in the shallow alluvial sediments in 

the vicinity of the plant. These wells are identified in KWB&A's August, 1987 report as 

being for domestic use. Of these eight, two are located near Stevens Arroyo, the 

anticipated flowpath for shallow groundwater originating from the plant area. These two 

wells are both located approximately 80 to 100 feet above the floor of Stevens Arroyo. 

The depth of these two wells is given as 50 feet. It is unlikely that groundwater traveling 

at or below the level of the bottom of Stevens Arroyo would affect the groundwater 

tapped by these wells. 

In April, 1996, the New Mexico State Engineers office had records of four wells in the 

NW 1/4 of Section 11, Township 29 N, Range 15 W. Stevens Arroyo enters the flood-

plain of the San Juan River in this quarter section. The wells are between 60 and 25 feet 

deep and tap aquifers identified as sand and gravel layers. 
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6.0 SITE DATA RESULTS AND CONCLUSIONS 

6.1 RESULTS OF VADOSE ZONE INVESTIGATION 

• General 

Based on data previously collected at the plant, data from above the saturated zone is 
somewhat limited. GCL identified "petroliferous odors" during the drilling and sam
pling of P-7, P-10, P-12 and a "solvent odor" in P-10. Soil contamination was identi
fied and removed during the 1992 north and south flare pit remediation project. The 
July, 1995 RECON® investigation and monitoring well installment, abandonment and 
replacement project identified soil impacted by BTEX compounds. The evaporation 
ponds and the areas investigated by the RECON® van were identified by EPNG as 
areas of concern for vadose zone contamination; both of these areas are discussed 
under separate headings in this section. 

The areas identified as having vadose zone BTEX impacts are at the north end of the 
plant in and around MW-8 and MW-9. During the RECON® investigation around P-
7 and P-10 (replaced by MW-9 and MW-8, respectively) BTEX compounds were 
detected as stated earlier, but P-l 1 showed no soil or soil-gas contamination for 
BTEX above detection limits. During the installation of MW-6, organic compounds 
were noted while monitoring soil samples with a Photoionization Detector (PID), but 
soil samples collected for laboratory analysis did not indicate the presence of BTEX 
compounds. Results from soil samples collected during the 1995 investigation can be 
found in Table 4 and field screening results can be found on Philip's boring logs found 
in Appendix A. 

In 1992, EPNG conducted a large scale remediation of soils from the north and south 
flare pits by excavation and landfarming. These remediation activities removed much 
of the source hydrocarbons at the plant. Closure samples were collected to verify the 
lack of hydrocarbon contaminants at the bottom of the excavations. These activities 
were documented by EPNG and reported to the NMOCD. 

PHILIP 
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• Evaporation Ponds 

To determine TPH, BTEX, cation, and anion concentrations left in place following 

closure of the evaporation ponds, soil samples were collected and analyzed by EPNG 

on August 3, 1995, and August 22, 1995. Samples were collected from three of the 

ponds at the plant identified as "the old evaporation ponds," Former Pond #1, Former 

Pond #2 and Former Pond #3 in Figure 2. The Storage Pond referenced in EPNG's 

reports corresponds to Raw Water Pond #2 shown in Figure 2 of this report. Samples 

were collected from the lowest part of each pond using a hand auger. At each sam

pling location, one sample was collected from the surface and one sample was col

lected from 3 feet below the surface. Soil samples collected in this sampling event 

were analyzed for common cations and anions, TPH, and BTEX. Cation, anion, and 

TPH results from these two soil sampling events are summarized in Table 5. 

The results of this soil sampling indicated high levels of common cations and anions in 

the soils at the surface in the bottom of the ponds. Samples collected 3 feet below 

ground surface (bgs) generally indicated significantly decreased levels of the common 

cations and anions when compared to the surface soil samples. TPH levels in the six 

samples ranged from 42 parts per million (ppm) in Pond #1,3 feet bgs to 142 ppm at 

the surface in Pond #1. 

BTEX results for soil samples collected from within the evaporation ponds are docu

mented in an EPNG report dated August 22, 1995. Benzene was not detected in any 

of these soil samples using USEPA Method 8020. Toluene was detected in one of the 

samples at 59 parts per billion (ppb). Ethylbenzene was detected in two of the samples 

at 27 ppb and 140 ppb. Total xylenes were detected in two of the samples at 38 ppb 

and 330 ppb. These concentrations are well below NMOCD recommended remedia

tion action levels for BTEX. 

• RECON® Investigation Results 

Based on the soil and soil-gas results from the RECON® investigation, which oc

curred before wells were replaced, it appears that soil has been impacted to the west 

and to the south of P-7 (MW-8). BTEX compounds were observed in soil samples 

collected approximately 20 feet due east of P-7; however soil-gas sample concentra

tions of BTEX were non-detect at the 40 foot step-out probe hole. BTEX concentra-
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tions were not observed at the 20 foot step-out soil-gas probe hole due south of P-7, 

but were observed in the 3- to 5-foot depth soil sample collected at the 40 foot step-

out probe hole. This suggests a south, southeast trend of the localized BTEX con

tamination at a depth of approximately 3 to 5 feet bgs. Soil sample and soil-gas results 

can also be found on Figures 3, 4 and 5. 

Results from the investigation around P-10 (MW-9) show soil-gas concentrations in 

the soil to the east and north of P-10. The BTEX compounds diminish to non-detect 

at the 60 foot step-out probe hole to the east, and concentrations in the 20 and 40 foot 

step-out probe holes were highest at 6 feet bgs. North of PlO, the only sample loca

tion showing BTEX was the 20 foot probe hole at a depth of 7.5 feet. These results 

suggest localized soil contamination to the north, northeast of P-10. 

The soil-gas investigation around P-l 1 showed no appreciable BTEX concentrations 

in any direction or any depth sampled. 

6.2 VADOSE ZONE CONCLUSIONS 

• Vadose Zone Cations and Anions 

High concentrations of chlorides, sulfate, and sodium remain in the near surface va

dose zone in the vicinity of the former Pond #1. Because the ponds are closed and 

capped with low permeability material, to retard infiltration, and the primary transport 

mechanism to move the chloride, sulfate, and sodium is gone, it is anticipated that 

these ions will remain in place with minimal movement caused by infiltration of rain

water. Results of all investigations, including 1995 borehole logs and soil-gas sam

pling, suggest that the vadose zone in the area of the plant is relatively impermeable. 

• Vadose Zone Hydrocarbons 

The analytical results of soil sampling obtained prior to closure of the former evapora

tion ponds indicate that TPH concentrations in the soil range from 42 to 142 milli

grams per kilograms (mg/kg). The results of the soil sampling during the installation 

of monitoring wells MW-5, MW-6, MW-7, and MW-8, down-gradient of the ponds, 

indicate that concentrations of TPH between 18 and 61 mg/kg remain in the vadose 

PHHJP 



Section 6.0 - Site Data Results 15 

zone in the vicinity of these wells. With the exception of two surface samples, with 
results of 142 ppm and 126 ppm TPH, from Ponds #1 and #2, respectively, all of the 
analyses indicate TPH concentrations below the 100 ppm TPH NMOCD guideline 
standards for remediation of spills, leaks, and releases. These soils were covered 
when the ponds were closed. 

Liquids from the ponds and/or a former collection sump are most likely the source of 
hydrocarbons in the soil. Because the ponds and the sump are closed, and the primary 
transport mechanism to move these hydrocarbons is gone, they will remain in place 
and naturally degrade over time. 

The July, 1995 soil-gas survey indicates that soil-gas BTEX concentrations diminish 
away from the P-7 and P-10 well locations. This could indicate highly localized, or 
patchy, BTEX contamination in the soils in the vicinity of these wells. Soil samples 
collected near P-7 confirm BTEX contaminated soils near this well. The BTEX con
tamination indicated by soil-gas sample analyses near P-10 and P-7 may be indicative 
of BTEX contaminated soil in that area, or BTEX contaminated water just below the 
zone from which the soil-gas was collected. 

Soil samples collected during the 1995 well installation, replacement and abandonment 
project indicated that small amounts of BTEX compounds were present in the soil at 
30 to 32 feet bgs in MW-5 and at 18.5 to 20.5 feet bgs in MW-8. MW-5 was a new 
monitoring well installed northwest of areas previously investigated (Figure 2), and 
MW-8 was the replacement well for P-10 which was also investigated during the 
RECON® investigation. The results of BTEX analysis for soil samples from the bor
ings for MW-6, MW-7, and MW-9 were below detection limits for all samples col
lected. Soil sample results from the monitoring well borings are presented in Table 4. 

6.3 RESULTS OF GROUNDWATER INVESTIGATION 

• Groundwater Flow Direction 

KWB&A's August, 1987 report used local water supply wells to estimate the regional 
potentiometric surface and interpreted the data to indicate a regional groundwater 
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flow direction to the south, south-west. The wells at the plant indicate that shallow 
groundwater flow is more strongly influenced by local topography and geology than 
by the regional flow direction. Figure 6 shows the potentiometric surface at the plant 
as interpreted from water levels collected in My, 1995. 

• Groundwater Flow Direction Conclusion 

Review of existing data indicates that, although the regional groundwater flow appears 
to be to the south-west, shallow groundwater flow at this site can be estimated by 
using the plant topography as a guide. A groundwater flow divide is present at the 
site, trending approximately east-west through the plant. Shallow groundwater to the 
north of the groundwater flow divide appears to be flowing along an unnamed drain
age from the plant area, towards Stevens Arroyo. Shallow groundwater to the south 
of the groundwater flow divide appears to be flowing to the south, toward a shallow, 
unnamed, west-trending drainage that eventually merges with Stevens Arroyo. 

Although MW-6 appears to be located south of the groundwater divide the water 
quality at that location is similar to the water quality of wells on the north side of the 
groundwater flow divide. This information can be used as evidence supporting the 
existence of a breach in the groundwater flow divide in the area of E-l 1. 

The data supports the interpretation that the plant area is characterized by A paleo-
stream channel or channels which eroded into the Kirtland Shale Formation. The 
eroded surface of the Kirtland Formation, and therefore the depths of the sandy, allu
vial sediments, appear to be variable across the plant. 

• Groundwater Quality 

Phihp constructed Stiff Diagrams to aid in the interpretation of the groundwater qual
ity data collected from the presently existing wells in July, 1995. Stiff Diagrams pro
vide a quick visual comparison of water quality chemical analyses. Data from two of 
the "local wells" sampled by KWB&A for their August, 1987 report is also illustrated 
in Stiff Diagrams for comparison. These two "local wells" are offsite and up-gradient 
from the plant. Figure 7 shows the Stiff Diagrams for the two local wells outside the 
plant, Lester and Dailey, and the two wells south ofthe groundwater divide, W-2 and 
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MW-4. The KWB&A report indicates that all of these wells are screened in the allu
vial sediments. The Stiff Diagrams for W-2 and the Dailey well are very similar. The 
Dailey well has a high relative concentration of sulfate. The MW-4 Stiff diagram is 
similar to the Lester well Stiff diagram with the exception that MW-4 has a greater 
concentration of HCO3. This difference may be due to locally varying amounts of 
carbonate cement within the alluvial sediments. 

The Stiff Diagrams for wells north of the groundwater divide, MW-5, MW-7, MW-8, 
and MW-9, are shown in Figure 8. These diagrams indicate a similar quality of 
groundwater is present at MW-7, MW-5, and MW-9. Specific conductivity values in 
these wells is generally at least twice that of W-2 and MW-4 on the south side of the 
divide. Sodium and sulfate appear in much higher relative concentrations in the wells 
north of the divide than in the wells south of the divide. The only exception to this 
being MW-8, which is relatively higher in carbonate than in sulfate. 

MW-6 is unique, in that it is located south, though very close to the top of the 
groundwater divide; however, it's Stiff diagram is more similar to the north side well 
diagrams than those of the south. Two Stiff diagrams for MW-6, one illustrating the 
July, 1995 results and the other illustrating the October, 1995 results are shown in 
Figure 9. These diagrams indicate a water quality similar to wells north of the divide; 
with the exception of high relative chloride levels in July, 1995. In October, 1995, the 
chlorides appeared similar to the remaining north side wells. 

Figure 10 is a groundwater chloride concentration map. This map indicates that chlo
ride concentrations are highest in the area of former ponds 2 and 3. A similar pattern 
is indicated by TDS concentrations. Figure 11 shows the most recent TDS results for 
all wells, past and present, at the plant. Figure 12 shows the recent sulfate results for 
all wells, past and present, at the plant. MW-5 located down-gradient from the ponds 
at the edge of the plant boundary does not appear to be affected by chloride. In MW-
5, sodium and sulfates appear similar to MW-7 and MW-9. 

Groundwater Quality Conclusion 

Groundwater quality is poor throughout the area. The two offsite wells sampled by 

KWB&A in 1987, exceeded several New Mexico Water Quality Control Committee 
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(NMWQCC) standards. The Lester well exceeded NMWQCC standards for sulfate 
and TDS. The Dailey well exceeded NMWQCC standards for chloride, sulfate, and 
TDS. Similarly, the wells south of the groundwater divide at the plant, W-2 and MW-
4, do not meet NMWQCC standards for those parameters. Table 6 summarizes these 
results. 

North of the groundwater flow divide, water quality remains poor and is relatively 
elevated in sodium and sulfate. For the October, 1995 sampling event, the average 
TDS for the four wells north of the groundwater divide was 15,275 micrograms per 
liter (mg/L). For the same sampling event the average TDS for the two wells south of 
the groundwater divide was 4,460 mg/L. 

The groundwater north of the groundwater divide, as well as groundwater at MW-6, 
may have been affected by wastewater from the plant that was stored in the former 
ponds. The magnitude of this effect is difficult to quantify, as there is no current data 
from surrounding domestic wells. The former wastewater ponds have not received 
wastewater since their use was discontinued sometime between 1988 and 1989. The 
difference in water quality between wells north and south of the groundwater divide, 
indicate that the wells to the north have been affected by poor quality recharge. This 
source of recharge was removed when use of the ponds ceased in 1988 or 1989. 

Virtually every well sampled at the plant had or has elevated chlorides, sulfates and 
TDS concentrations above NMWQCC standards. This is mostly likely due to a com
bination of poor background water quality and historical wastewater discharge which 
ceased in 1989. 

Groundwater Hydrocarbon Impacts 

Historical data indicates BTEX impacted groundwater at the plant. Groundwater 
samples from wells P-7, MW-9, MW-8, P-10, and P-l 1 have shown BTEX above 
NMWQCC standards as indicated on Table 7. Well P-9 showed only one round of 
sampling in May, 1986, with benzene above standards. All subsequent sampling 
events of P-9 showed concentrations below NMWQCC standards. MW-8 and MW-9 
were installed by Philip during the 1995 well abandonment and replacement project. 
MW-9 was a replacement well for P-7 and MW-8 was a replacement well for P-10. 

PHILIP 
miaii i . iMii )»jf 



Section 6.0 - Site Data Results 19 

After well installation, groundwater samples collected by EPNG on July 18, 1995, 

showed BTEX compounds present in MW-4, MW-8, and MW-9. BTEX concentra

tions found in this sampling of MW-4 were below NMWQCC standards, but were 

above standards in MW-8 and MW-9. October, 1995, sample results showed no 

BTEX compounds in MW-4. Monitor wells MW-5, MW-8, and MW-9 were also 

sampled in May and August 1996, 1997, and May 1998. Benzene concentrations in 

monitor wells MW-8 and MW-9 are above NMWQCC standards. BTEX results for 

all sampling events are presented in Table 7. 

No BTEX was detected in samples collected from P-l 1 in December, 1985 and May, 

1986; however, in July of 1992, 340 ppb were detected. Free product was also de

tected in this well in July, 1992. P-l 1 was abandoned in 1995 and replaced by MW-

7. No BTEX was detected in groundwater samples collected from MW-7 The soil-

gas survey did not detect any BTEX in the vicinity of P-l 1. Analytical results from 

soil samples collected from the MW-7 boring indicated no BTEX compounds pres

ent; however, TPH was detected at 18 mg/kg. This data suggests that BTEX con

centrations and free product detected in P-l 1 are a local anomaly. The possibility 

cannot be ruled out that someone introduced a small amount of free phase hydrocar

bons directly into the monitoring well P-l 1. The additional data collected during the 

installation of MW-7 and the 1995 soil-gas survey indicate that there is not a perva

sive BTEX problem at this location. 

The soil-gas survey conducted in July, 1995 in the vicinity of P-10 detected BTEX in 

soil-gas 20 feet to the north and 40 feet to the east of P-10. No BTEX was detected 

in soil-gas at 3, 6, and 9 feet depths, 60 feet to the east of P-10. BTEX was not de

tected to the south and west of P-10. In July, 1995, groundwater sampling at MW-8, 

the well replacing P-10, indicated 510 ppb benzene and 687 ppb total BTEX. 

The soil-gas survey conducted in July, 1995 in the vicinity of P-7 detected BTEX in 

soil gas 20 feet to the east of P-7. Forty feet to the east, BTEX was detected at 1 

ppb. To the south, west, and north of P-7, BTEX was detected in small concentra

tions. A soil sample collected 40 feet to the south of P-7 did detect BTEX at a depth 

of 3 to 5 feet. In July, 1995, groundwater sampling at MW-9, the well replacing P-7 

indicated 140 ppb benzene and 250 ppb total BTEX. 
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• Hydrocarbon Impacts Conclusion 

Based on data collected in this phase of work, it appears that soil and groundwater 

have been impacted in the areas of MW-8 and MW-9 by BTEX compounds. Al

though soil samples from MW-8 and MW-9 boreholes were either very low or non-

detect for BTEX, soil-gas samples collected during the RECON® investigation sug

gest some soil impact in the area. Possible sources for soil-gas BTEX impact include 

desorption from soil particles and volatilization from the groundwater surface. 

Groundwater results from MW-8 and MW-9 are above NMWQCC standards for 

BTEX, which are consistent with historical data from the wells they replaced (P-10 

and P-7). MW-7 showed no evidence of soil or groundwater impact during drilling, or 

the RECON® investigation. This is not consistent with historical data from P-l 1, the 

well it replaced. Based on data from the 1995 investigation, it would appear that 

impact indicated at P-l 1 is localized and does not appear to be migrating in the direc

tion of MW-7, and maybe due to introduced material. 

Soil-gas survey results indicate that soil-gas BTEX levels drop off in all directions 

away from MW-8 and MW-9. This may indicate that soil and groundwater BTEX 

contamination is of limited areal extent. If this is the case, the source of the contami

nation may be small, isolated points created by past improper waste disposal or by 

unauthorized, illegal dumping. The areas around these wells are not protected from 

unauthorized entry. Another possibility is that the fine grained soils tested during the 

RECON® investigation have a low vapor permeability. If this is the case, then BTEX 

vapors may not have been detected because they could not travel through the soil 

pores from the source, whether it be diffusion from contaminated soil or groundwater, 

to the sampling equipment. If the soil permeability is low enough to limit vapor diffu

sion, it may also be low enough to limit contaminant mobility in both the vapor and 

dissolved phases. 

The monitoring well locations and analytical results where groundwater impacted by 

hydrocarbons were detected are shown in Figure 13. Hydrocarbon impact appears 

confined to the wells located down-gradient of former Pond #1 and the location of a 

former collection sump as shown in Figure 2. The collection basin received waste 
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from a flare drain, the sulfur plant boiler blowdown drain, the sulfur plant sump drain, 

and the boiler blowdown drain. This information was obtained from an October, 1976 

air photo, modified in 1985 to show the location of used oil, pigging liquid, and hy

drocarbon drip liquid tanks (EPNG Drawing Number 520214-1). Pond #1 received 

waste from essentially all of the plant drains not plumbed into the collection sump 

system. Immediately south and west of the collection sump are two natural gas intake 

lines and a products line that runs through the plant. These pipelines and their associ

ated pigging operations may also have been a source of hydrocarbons, or may have 

provided a conduit for hydrocarbon migration from the former collection sump. 

A hydrocarbon source may have been removed when the collection sump was aban

doned and the ponds and flare pit closed. Based on the high benzene concentrations 

present in the groundwater, additional investigation in the collection sump area and the 

areas adjacent to MW-8 and MW-9 may clarify whether or not the collection sump or 

other unidentified areas are a continuing source of impact. If the former collection 

sump and the soils beneath the former ponds are not continuing sources the dissolved 

hydrocarbons present in the groundwater may degrade naturally over time. MW-5, 

the down-gradient well location at the plant boundary, has not shown any hydrocarbon 

impacts. 

• pH 

Two of the new monitoring wells installed by Philip and sampled by EPNG showed pH 

levels outside of the NMWQCC standards range. After installation in July, 1995, 

MW-9 had a pH of 4.83, and a pH of 4.67 in October of 1995. After installation in 

July, 1995, MW-6 also showed a pH value of 4.63, and a pH of 4.79 in October of 

1995. Sample results with pH outside of the NMWQCC range can be found in Table 

6. Based on wastewater analysis from the KWB&A Phase I report, none of the 

wastewater had pH values in this range. 

• pH Conclusion 

MW-9 is located down-gradient of a former collection sump shown on EPNG Draw

ing No. 5292:14-1 (1986) to have received waste from the sulfur recovery area. On 
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this photo, a 2-inch, steel pipe labeled "sulfur plant blowdown", and a 2-inch PVC 

pipe labeled "sulfur plant sump drain" are shown draining to this collection sump. A 

draft report written by GCL in October of 1986 documenting wastewater flow meas

urements, states, "The two drain lines from the sulfur plant produce such small 

amounts of effluent as to be insignificant and no attempt was made to measure these 

effluents or include them in the estimates (of wastewater production)." Another re

port written by GCL in March, 1986 indicated that discharge from the "sulfur sludge 

pit" entered the collection area of pond #1. It further states that the discharge from 

the sulfur sludge pit is a "...very minor discharge compared to overall wastewater 

production." 

One cause of the low pH in MW-9 may be sulfuric acid formed by the oxidation of 

sulfur recovery plant wastes. If the wastes were oxidized, by exposure to air, to sulfur 

trioxide (S03), the S0 3 could combine with atmospheric water or groundwater to form 

sulfuric acid. If the acid was formed in the former collection sump or the former pond 

#1, it could have traveled from these areas as a diluted solution in groundwater to 

MW-9. 

Another cause of low pH in MW-9 may be gaseous H2S associated with the nearby 

pipelines. Both the San Juan-Aneth and Barker Dome Lines carry sour gas. Small 

leaks of natural gas from these pipelines could provide enough H2S to the groundwa

ter to give it an H2S odor. Water with small amounts of H2S will also form a weak 

acid. In sampling events from 1992 to 1995, an H2S odor was noted at monitoring 

well P-10, near both MW-9 and the gas lines. However, MW-8, the well installed in 

1995 to replace P-10, has a pH close to neutral in the July and October, 1995 sampling 

events. 

MW-6 does not appear to have any surficial features or potential subsurface features 

that would explain the low pH values in groundwater. However, as indicated by the 

KWB&A Phase I report, a possible breach in the groundwater divide could exist in 

this area; resulting in seepage from the ponds flowing towards MW-6. Undocumented 

spills or past improper disposal practices may be responsible for the low pH at this 

well, if either of the two processes noted above is responsible. Another possibility for 

the cause of the low pH at both MW-6 and MW-9 could be the oxidation of organic 
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matter in the subsurface. Oxidation of organic matter produces C02 which combines 
with water to produce H2C03, a weak acid. The weak acid formed in this way usually 
has a pH of approximately 5.7 (Fetter, 1988). No historical data for pH is available 
prior to July, 1995; therefore, results cannot be confirmed over time. Resampling and 
continued monitoring of pH in these two wells is warranted. 

• Metals 

Based on laboratory results supplied to Philip by EPNG, the groundwater from two 
wells had metals concentrations that were above the NMWQCC standards. MW-6 
and W-2 had reported values of .3 and .4 mg/L, respectively, for selenium, which is 
above the NMWQCC standard for selenium of .05 mg/L. Additionally the July, 1995 
sampling event showed cadmium in groundwater in W-2 to be 0.018 mg/L, which is 
slightly above the NMWQCC standard of 0.01 mg/L. The results from the July, 1995 
and May, 1996 sampling for metals are presented in Table 6. Between the two sam

pling events, MW-9 indicated a slight increase in cadmium concentrations, barium and 
selenium levels remained at or near non-detectable levels. MW-8 indicated a slight 
drop in cadmium levels from the July, 1995 to the May, 1996 sampling events; barium 
and selenium remained at or near non-detectable levels. Samples collected at MW-7 
indicate that selenium level went from non-detect in July, 1995 to 0.424 mg/L in May, 
1996. This selenium level is above the NMWQCC standard of 0.05 mg/L. Barium 
and cadmium remained at or near non-detectable levels. Samples collected in MW-6 
indicated small concentrations of selenium, barium, and cadmium, all below 
NMWQCC standards. None of the three metals mentioned above were detected in 
samples collected from W-2 in May, 1996. Samples collected from MW-4 indicated 
that levels of selenium, barium, and cadmium are at or near non-detectable levels, and 
are below NMWQCC standards. In May, 1996 none of the three metals mentioned 
above were detected in MW-5. 

• Metals Conclusion 

There is no historical data to confirm metals concentrations over time. Selenium is 
known to be naturally occurring in concentrations of 0.6 mg/kg in shales which are 
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present at the plant. Cadmium also occurs naturally in shale at concentrations of 0.3 

mg/kg (from Turekian, 1971; Martin and Meybeck, 1979 and other sources). 

• Nitrates 

Based on sample results supplied by EPNG, elevated nitrate above NMWQCC stan

dards of 10 mg/L exist in several wells at the plant. The following wells indicated 

elevated nitrate levels: P-5, P-8, P- l l , E-10, E - l l , MW-6, and W-2. Of these wells, 

only P- l l , MW-7, E-10, E - l l , W-2 and MW-6 indicated levels above NMWQCC 

standards in the most recent sampling events. Sample results for nitrates are presented 

in Table 6. 

In the May, 1996 sampling event W-2 was slightly above the NMWQCC standard at 

11.5 mg/L. W-2 has historically indicated nitrate between 8 and 13 mg/L. For the 

four sampling events between December, 1992 and October, 1993 nitrate was not 

detected in this well. MW-7 also indicated nitrate levels above the NMWQCC stan

dard, at 24.9 mg/L, in May, 1996. Since MW-7's construction in July, 1995, nitrate 

has been detected in groundwater samples collected in three separate sampling events 

at approximately the same levels. P- l l , the well that MW-7 replaced, also indicated 

nitrate in previous sampling events with levels varying from 26 to 103 mg/L. Rela

tively high levels of nitrate were detected in MW-6 in May, 1996 at 167 mg/L. In the 

three sampling events since it's construction in July, 1995, groundwater samples col

lected from MW-6 have indicated nitrate levels between 82 and 167 mg/L. E-10 and 

E - l l , both located in the vicinity of MW-6 also indicated similar nitrate levels in 

groundwater samples collected between July, 1992 and their abandonment in July, 

1995. 

In KWB&A's 1987a report, wastewater analyses indicated that only the boiler blow-

down contained nitrate. Nitrate levels in this waste stream were indicated as approxi

mately 9 mg/L. No other possible source for the higher nitrate levels was identified. 

Sewage discharges and agricultural fertilizers are common sources of nitrate and ni

trogen in groundwater, there may be unidentified sources of these types, perhaps asso

ciated with past land uses, in the plant area. The wells closest to the plant boundaries, 
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W-2 south of the groundwater divide and MW-5 north of the groundwater divide, 
show low or non-detectable nitrate. W-2 indicated 11.5 mg/L in May, 1996 and MW-
5 indicated that nitrate was not detected in May, 1996. 
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7.0 RECOMMENDATIONS 

7.1 VADOSE ZONE 

Studies to date do not indicate pervasive contamination of the vadose zone at the plant. 

Additional investigation in the areas adjacent to MW-8 and MW-9 may clarify the source 

of groundwater BTEX impacts at these wells. Investigation in the area of the former 

collection sump could clarify whether or not this is a source of BTEX contamination. The 

hydrocarbons in the vadose zone do not appear an additional threat to human heath, 

welfare or the environment. Left alone the hydrocarbons in the vadose zone will naturally 

degrade. 

7.2 GROUNDWATER 

Philip believes that the BTEX compounds in the groundwater are coming from hydrocar

bons that are absorbed onto clay and naturally occurring organic carbon particles within 

the soil. This natural attenuation has limited the migration of BTEX. Due to a depletion 

of oxygen in the groundwater the natural degradation process of the BTEX has proceeded 

slowly. 

PhiHp proposes that EPNG collect groundwater samples and have them analyzed for 

nutrient content. If the groundwater is deficient in nutrients, urea nitrate should be mixed 

into 500 gallons of potable water, 7 parts water to 1 part urea nitrate. Hydrogen peroxide 

should be added to bring the dissolved oxygen concentration of the water to 20 milligrams 

per liter. EPNG should then inject the water into the monitoring well. This procedure can 

also be used on other monitoring wells in the vicinity of the ones with groundwater over 

NMWQCC standards. 

Following nutrient injection, EPNG should fill the monitoring wells with magnesium 

peroxide socks (socks) to provide a continuing source of oxygen to the groundwater. 

PHILIP 
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Following a minimum of three months of treatment with the socks, and two weeks prior to 

groundwater sampling, the socks should be removed. If the groundwater concentrations 

of BTEX are below NMWQCC standards, EPNG should collect groundwater samples on 

a weekly basis. If the concentrations of BTEX increase to above standards, EPNG 

should re-treat the monitoring wells and reinsert the socks. If the concentrations of BTEX 

remain below standards EPNG should apply for closure. If the use of nutrients and 

oxygenates do not prove beneficial, EPNG should discontinue their use and, provided that 

the concentrations of contaminants decrease for two sampling events, apply for closure. 

Semi-annual groundwater sampling should be continued at MW-8, MW-9, MW-7, MW-4, 

MW-6, and MW-5. Groundwater samples from these wells should be sampled for BTEX, 

common cations and anions, nitrate, TDS and pH. Semi-annual sampling should continue 

at these wells to track levels of these parameters and should be discontinued after two 

consecutive sampling events indicate that they are below NMWQCC standards. 

PHILIP 
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Summary of Investigations 
at the San Juan River Plant 
Kirtland, New Mexico 

Chronology of Work Done 
at the San Juan River Plant 

EPNG 

TABLE 1 

Date Author Event 

December, 1985 Raba Kistner Analytical Report for Hydrogeologic and Geologic Study 

January, 1986 GCL Phase I Drilling Program Preliminary Report 

February, 1987 KWB&A Proposal to Perform a Land Application Feasibility Study 

August, 1987 KWB&A Land Application Feasibility Study Phase I Final Report 

November, 1987 KWB&A Land Application Feasibility Study Phase II Final Report 

January, 1988 KWB&A 
Proposal to Prepare a Closure Plan For the Wastewater Ponds 
and Flare Pits 

April, 1988 KWB&A Soil Sampling Plan for Wastewater Impoundment 

June, 1988 KWB&A 
—, 
Closure Plan for Wastewater Impoundments and Flare Pits 

December, 1989 KWB&A Closure Plan Field Study for the SJRP 

___-_______-______________————__——_—————— 

January 18,1991 
I 

KWB&A Response to comments on the Closure Plan 

January 28, 1991 B. Campbell,EPNG Response to above Response 

May 2, 1991 Hutchlns.EPNG 
• 

Submitted flare pit closure plan, submitted wastewater 
impoundment closure plan 

•• 
_______________ 
August 30, 1991 Hutchins, EPNG 

Plans to close raw water pond, pump back pond, no compaction 
of cover materials 

September 30, 1991 NMOCD 
Questions about borrow soil, wicking; Work element to address 
hydrocarbons at P-10; Work element to address nitrogen at MW-
4; Require closure of north and south flare pits 

November 18, 1991 NMOCD Landfarm areas discussed 

Philip Environmental Services Corporation 
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Summary of Investigations 
at the San Juan River Plant 
Kirtland, New Mexico 

Chronology of Work Done 
at the San Juan River Plant 

EPNG 

TABLE 1 

Date Author Event 

12/1/1991 KWB&A Final Closure Plan for Wastewater Impoundments and Flare Pits 

September 1992 KWB&A 
Water Balance Simulation for the EPNG SJRP Wastewater Pond 
Cover System 

September 16,1992 Miller, EPNG Discussion of flare pit closure details; Monitoring Well analyses 
MW-4, W-2, P-8 

February 1993 Miller, EPNG Informal discussion of simple cap for wastewater ponds 

August 1995 Philip Soil Gas and Soil Survey 

August 1995 Philip Monitoring Well Installation, Upgrade, and Abandonment 

May 1997-May 1998 EPNG 
Additional Groundwater Sampling of Monitor Wells MW-5, MW-8, 
and MW-9 

Philip Environmental Services Corporation 
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Summary of Investigations 
at the San Juan River Plant 
Kirtland, New Mexico 

Work Complet ion Summary 
July 1995 

TABLE 2 

LOCATION ACTION TD SCREENED INTERVAL 

E1B Abandoned 79.8 76-71 

E1A Abandoned 59.0 58.9-53.9 

E2B Abandoned 78.6 78.5-73.5 

E3 Abandoned 78.5 77-72 

E9 Abandoned 30.0 Open, 30-40 

E11 Abandoned 24.8 Open at 30 

MW-1 Abandoned 93.3 92-77 

MW-2 Abandoned 81.5 80-74 

MW-3 Abandoned 83.1 83-63 

P-2 Abandoned 23.4 NA 

P-9 Abandoned 20.0 NA 

P-5 Abandoned 21.5 NA 

P-7 Abandoned and replaced by MW-9 18.5 NA 

P-10 Abandoned and replaced by MW-8 15.0 NA 

P-11 Abandoned and replaced by MW-7 30.1 NA 

MW-4 Upgraded 57.7 54-34 

W-2 Upgraded 36.5 60.5-55.5 

P-8 Abandoned 23.4 NA 

E-10 Abandoned 33.0 Open, 25-40 

MW-5 New well installed 6/95 38.0 30.0-15.0 

MW-6 New well installed 6/95 43.0 40.0-20.0 

MW-7 New well replacing P-11 30.5 30.0-15.0 

MW-8 New well replacing P-10 20.5 20.0-5.0 

MW-9 New well replacing P-7 22.0 20.0-5.0 

TD = Total depth below ground surface in feet. 

Screened Intervals are in feet below ground surface 

NA - Not Available 

Number of decimal places shown in this table are taken directly from well logs 

Philip Environmental Services Corporation 
Farmington, New Mexico TABLES - Page 3 



CO 

LU 
_J 
OQ 
< 

c n CO co 
CO Cvi CO CNJ 

CNJ 
A

pr
-

? 2
0

.3
 

CNJ 

4
.1

5
 

CO 

1
2
.6

 

8
.8

5
 

2
2
.2

5
 

S
e
p
 

CO T - CO CO T —-

O
c
t-

9
3

 ai d 
CNI 

c\i CO CNJ 

CO 

cn 

1
9
.1

 

1
9
.8

5
 

CO 

1
2
.1

5
 

1
1
.0

5
 

7
.6

5
 

2
0

.
9

5
 

3 
— J 

A
p

r-
9
3

 

1
8
.8

5
 

1
9
.7

 

2
.6

5
 

1
1
.8

 

1
0
.5

 CO 

2
1
.1

 

CO —̂ •tf CN 

—• 
T CO 

D
e
c
-9

2
 CO ai CO CNJ CT) d 

CM 

CM 

cn 

1
7
.4

 

1
8
.5

 

1
1
.5

 

1
0
.2

5
 

7
.0

5
 

1
9
.4

 

J
u

l 
J
u

n
-8

7
 

•* 
CO 

9
.4

3
 

1
.1

5
 

8
.2

 

5
.2

5
 r— 

co 

1
4
.1

8
 

Ol 
c 

fl 
o 
S 

P
-0

2
 

P
-0

5
 

P
-0

7
 

P
-0

8
 

6
0
-d

 

P
-1

0
 

P
-1

1
 

0) 

SP 
r_ 

i 

§ fc? § fc? fc? 2 ^ 
a a. a. a. a. oi. oi. 

H HH 
Q . < 

£ 
o 

a 
m 
Q 

tS 
o 

3 § 
c 
CO 

> 

c 
ra _ 

C3 
CO 

a. 

_ 

r--
c 
3 ° £ 8 

J31BM oj mdaa 



a 
9 

e zz 
</> 
9 
CC m 

g>| 

I 

o
n
s
 

c 
ro 

t
ig

a
t
i
 a. 

t -

> ic
o

 

CO 

cu £ X 

cu 
> c 

ro 
>s 3 

- 1 | 
& C 

ro 
Z 

ro CO "O 
£ cu 

c 
ro 

E ._ r 
A ro •2 

T
o
ta

l 
B

T
E

X
 

(m
g
/k

g
) 

0
 

1
9
 o 

d 
V 

o 

d 
V 

o 

d 
V <

0
.1

0
 

0
.1

6
 

<
0
.1

0
 

X
Y

L
E

N
E

S
 

(m
g
/k

g
) 

| 
_f 
o 
d <

0
.0

2
5

 m 
CN 
o 
d 
V 

m 
CN 
q 
d 
V 

<
0

.0
2

5
 

d 

m 

s 
d 
V 

LU 
z 
Ul 

OQ Ol 

m 
CN 
o 
d 
V 

<
0
.0

2
5

 
U l 
CM 
O 
d 
V 

m 
CM 
q 
d 
V 

m 
CM 
q 
d 
V 

CO 
CO 
o 
d <

0
.0

2
5

 

E
T

K
 

T
O

L
U

E
N

E
 

(m
g
/k

g
) 

m 

o 

m 
CM 
o 
d 
V 

m 
CN 
o 
d 
V 

m 
CM 
o 
d 
V 

m 
CM 
q 
d 
V 

r-
CM 
o 
d 

m 
CN 
q 
d 
V 

B
E

N
Z
E

N
E

 

(m
g
/k

g
) m 

CM 
p 
d 
V 

t o 
CM 
o 
d 
V 

U l 
CM 
q 
d 
V 

m 
CM 
o 
d 
V 

i n 
CM 
q 
d 
V 

<
0
.0

2
5

 m 
CM 
q 
d 
V 

_ o 
Z JL 

H t 
m 
m 

o 
m 

CO 
co m 

CO 
CO 

m 
m 

D
E

P
T

H
 

(f
e
e
t)

 

CM 
CO 
• 

o 
CO 

o 
CM 

CO 

1
8
.5

-2
0
.5

 

i n 
iri 

i n 
CO 

1
3
.5

-1
5
.5

 

1
8
.5

-2
0
.5

 

m • 
CO 

S
A

M
P

L
E

 

N
A

M
E

 

co 
CO 
m 

tf 
(0 
co 
$ 

tf 
CO 

i M
W

8
 S

3
 

M
W

8
 S

3
-1

 

tf 
(0 
CO 

co 
CJ) 

i LO 

s 
CO 

si s 2 

CO 

5 

CO CO O) 

i n 
CD 

_? 

o 

U 
_ 
y 
> 
a. 

— 4) 

.2 S 

U 
2 c 
> 5 
c Ol 

c 

= 1 
^ 5 



_ 

9 

9 c 

I I I 
s > 
O LU" 
M 

I I 
s a. 
2. _ 
+- > 
to 

1 s 
•a* >, c — r | _ -« co "g 
t « n 
i l l 
co IS 

_ o 

If 

ll 
O J J 
CO 

E 
QJ 

S i 
~ a w — 

I f o a 

z s 
o S2 — O E o | 

E 
3 _J 
t f l P 

n 
2 

c 
o 
S 
ro 
o 
O 

o 
o 
o 
iri 

m 
co 
a> 
CO 

CNJ 

m 
CO 

O ) 
tf 

o 
co 
CD 

CM 

CO 
m 
-5-

c o 

c o 

0 ) 
o 
CO 

t 
=1 

CT) 

CM 

O ) 
in 
m 

CM 
V 

CM 

i n 
co 

0) 
o 
co 
Tr 
3 </> 
a 
3 

CO 

to 

•o 
c: 
o 

Cl

i o 
CM 

O 
O 

m 
CM" 
CO 

CO 
CD 
tf; 
<o 

j t , 
CM 

CO 

m 

CM 
I t 

" D 
c : 
o 

a. 

o 
o 

CO 

m 

m 
i n 

" O 
tz 
o 

a 

o 
o 
o 
CD 
CM 

CO 

o 
CM 

<* 
CD 
r-
tf 

o 

CO 

0 ) 
o 
CO 
t 
3 

oo 

8 
X3 
t= 
o 

CM 

M 
c o 
i n 

c o 
CM 

CO 
CD 
CO 

0) 
o 
cc 
t 
3 
m 
-Q 
3 

00 

r-
r-

o 
o 
o 
i r i 
CM 

CM 

CM 
CO 

i n 
O ) 
to 

c o 
CT> 
o 

CM 

CO 
O 

CM 
<D 
CD 

CD 
O 
CO 

Tr 
3 

00 
ri c o 
CD 
O ) 

CM 

CO 
h -
tf 

CM 
CO 

CO 
m 

' tz 
3 

J 
3 
00 

T3 
tr 
o 

CL 
CD 
CT) 
CO 

o 
00 

•e •C •c 
a a a £ £ 
tA .52 to 

IE JS jE 
<*-o o o 

CM CM CM su £ a> 
i— £ 

o 3 3 3 

€ 
O l 
II 

O) 
i i cn 

i i 

3 
11 

c 
u— 
C C 

£ o o o 

I I I 
CO 

* 
T3 •a XJ 

E C c c 
o o o 

0) 0. Q- 0-
t _ mm u. 

s CD CD CD 

a> E E E 
o o o 

X 

U_ l l 

l l I I 

T - CM * % 
•o ~o tz c o o 
0. LO

CO 

c 
o 
0-

I 
£ 
.52 

£ 
3 
O ) 
LL 
c 
O 

8 
•a 
c 
o 
D_ 
i _ 
CD 

ro 

5 
co 

n 
t= o 
0-a> 
£ 
o 
CO 

o 
u 

2 B 

> ° 

J= a 



Summary of Investigations Historical Results for T A B L E 6 

at the San Juan River Plant Wells Above 

Kirtland, New Mexico NMWQCC Standards 

(BTEX Excluded) 

Date 

Month/Year Well ID 

Well 

Status 
pH 

(units) 

Chloride 

mg\L 

Sulfate 

mg/L 

TDS 

mg/L 

Nitrate 

mg/L 

Selenium 

mg/L 

Barium 

mg/L 

Cadmium 

mg/L 
NA = not analyzed ND = not detected NF * well not found 

NMWQCC STANDARDS 4-6 250 600 1,000 10 0.05 1.0 0.05 

Dec-85 P-2 NA NA NA NA NA NA NA NA NA 

Jan-86 P-2 NA NA NA NA NA NA NA NA NA 

Mar-86 P-2 NA NA NA NA NA NA NA NA NA 

May-86 P-2 NA NA 6530 5470 NA ? NA NA NA 

Jul-92 P-2 NA NA 7985 4518 19720 3.25 NA NA NA 

Dec-92 P-2 NA NA NA NA NA NA NA NA NA 

Apr-93 P-2 NA NA NA NA 21200 NA NA NA NA 

Jul-93 P-2 NA NA NA NA 21220 NA NA NA NA 

Oct-93 P-2 NA NA NA NA 21260 NA NA NA NA 

Sep-94 P-2 Abandoned 8410 4229 21300 1.1 NA NA NA 

Dec-85 P-4 NA NA NA NA 13600 NA NA NA NA 

Jan-86 P-4 NA NA NA NA NA NA NA NA NA 

Mar-86 P-4 NA NA NA NA NA NA NA NA NA 

May-86 P-4 NA NA MA NA NA NA NA NA NA 

Jul-92 P-4 NA NA NF NF NF NF NA NA NA 

Dec-92 P-4 Abandoned NF NF NF NF NA NA NA 

Dec-85 P-5 NA NA NA NA NA NA NA NA NA 

Jan-86 P-5 NA NA NA NA NA NA NA NA NA 

Mar-86 P-5 NA NA NA NA NA NA NA NA NA 

May-86 P-5 NA NA 3840 3820 NA 35.4 NA NA NA 

Jul-92 P-5 NA NA NA NA NA NA NA NA NA 

Dec-92 P-5 NA NA NA NA NA NA NA NA NA 

Apr-93 P-5 NA NA NA NA 15550 NA NA NA NA 

Jul-93 P-5 NA NA NA NA 15890 NA NA NA NA 

Oct-93 P-5 NA NA NA NA 16460 NA NA NA NA 

Sep-94 NA Abandoned NA NA NA NA NA NA NA 

Dec-85 P-6 NA NA NA 22400 NA NA NA NA 

Jan-86 P-6 NA NA NA NA NA NA NA NA NA 

Mar-86 P-6 NA NA NA NA NA NA NA NA NA 

May-86 P-6 NA NA 621 16500 NA ND NA NA NA 

Jul-92 P-6 NA NA NF NF NF NF NA NA NA 

Dec-92 P-6 Abandoned NF NF NF NF NA NA NA 

Dec-85 P-7 NA NA NA NA NA NA NA NA NA 

Jan-86 P-7 NA NA NA NA NA NA NA NA NA 

Mar-86 P-7 NA NA NA NA NA NA NA NA NA 

Philip Environmental Services Corporation 
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Summary of Investigations Historical Results for T A B L E 6 

at the San Juan River Plant Wells Above 

Kirtland, New Mexico NMWQCC Standards 

(BTEX Excluded) 

Date 

Month/Year Well ID 

Well 

Status 
pH 

(units) 

Chloride 

mg\L 

Sulfate 

mg/L 

TDS 

mg/L 

Nitrate 

mg/L 

Selenium 

mg/L 

Barium 

mg/L 

Cadmium 

mg/L 
NA • not analyzed ND = not detected NF = well not found 

NMWQCC STANDARDS 4-6 250 600 1,000 10 0.05 1.0 0.05 

May-86 P-7 NA NA 101 7140 NA ND NA NA NA 

Jul-92 P-7 NA NA 218 5600 6665 ND NA NA NA 

Dec-92 P-7 NA NA NA NA NA NA NA NA NA 

Apr-93 P-7 NA NA NA NA 14290 NA NA NA NA 

Apr-93 P-7 NA NA NA NA 11020 NA NA NA NA 

Jun-93 P-7 NA NA NA NA 14480 NA NA NA NA 

Oct-93 P-7 NA NA NA NA 14940 NA NA NA NA 

Sep-94 P-7 NA NA 304 8807 14290 <0.1 NA NA NA 

Apr-95 P-7 Abandoned NA NA NA NA NA NA NA 

Jul-95 MW-9 New 4.83 516 9417 16700 <0 1 < 0.1 0.02 0 008 

Oct-95 MW-9 4.67 436 11457 16340 <0 1 NA NA NA 

Oct-95 MW-9 Dup 4.79 412 1 1392 16460 •:0 1 NA NA NA 

May-96 MW-9 5 4 549 10949 16780 • 1 6 <0 005 <0 50 0 013 

May-96 MW-9 Dup 5 4 561 11025 16920 <1 6 <0.005 <0 50 0 0 1 3 

Auq-96 MW-9 5 613 11580 17320 <2.1 <0.010 0.073 0.005 

Dec-85 P-8 NA NA NA 16900 NA NA NA NA 

Jan-86 P-8 NA NA NA NA NA NA NA NA 

Mar-86 P-8 NA NA NA NA NA NA NA NA 

May-86 P-8 NA 7200 14300 NA 4 3 6 NA NA NA 

Jul-92 P-8 NA 2505 12250 144 85 15.5 NA NA NA 

Dec-92 P-8 NA NA NA NA NA NA NA NA 

Apr-93 P-8 NA NA NA 30080 NA NA NA NA 

Jul-93 P-8 NA NA NA 30070 NA NA NA NA 

Jul-93 P-8 NA NA NA 30140 NA NA NA NA 

Oct-93 P-8 NA NA NA 30570 NA NA NA NA 

Sep-94 P-8 Abandoned 9291 10088 3 1 380 1.1 NA NA NA 

Dec-85 P-9 NA NA NA 16900 NA NA NA NA 

Jan-86 P-9 NA NA NA NA NA NA NA NA 

Mar-86 P-9 NA NA NA NA NA NA NA NA 

May-86 P-9 NA 291 10000 NA NN NA NA NA 

Jul-92 P-9 NA 1008 9000 7920 3 47 NA NA NA 

Dec-92 P-9 NA NA NA NA NA NA NA NA 

Apr-93 P-9 NA NA NA 13950 NA NA NA NA 

Jun-93 P-9 NA NA NA 14180 NA NA NA NA 

Oct-93 P-9 NA NA NA 14260 NA NA NA NA 

Sep-94 P-9 Abandoned 1703 8310 13860 o 7 NA NA NA 

Philip Environmental Services Corporation 
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Summary of Investigations Historical Results for T A B L E 6 

at the San Juan River Plant Wells Above 

Kirtland, New Mexico NMWQCC Standards 

(BTEX Excluded) 

Date 

Month/Year Well ID 

Well 

Status 

pH 

(units) 

Chloride 

mg\L 

Sulfate 

mg/L 

TDS 

mg/L 

Nitrate 

mg/L 

Selenium 

mg/L 

Barium 

mg/L 

Cadmium 

mg/L 
NA * not analyzed ND - not detected NF = well not found 

NMWQCC STANDARDS 4-6 250 600 1,000 10 0.05 1.0 0.05 

DBL-85 P^TO —NA— NA — N A — — N A — — N A — NA NA NA" 

Jan-86 P-10 NA NA NA NA NA NA NA NA 

Mar-86 P-10 NA NA NA NA NA NA NA NA 

May-86 P-10 NA NA NA NA NA NA NA NA 

Jul-92 P-10 NA 300 7500 7965 3.1 NA NA NA 

Dec-92 P-10 NA NA NA NA NA NA NA NA 

Apr-93 P-10 NA NA NA 24990 NA NA NA NA 

Jun-93 P-10 NA NA NA 23460 NA NA NA NA 

Oct-93 P-10 NA NA NA 15800 NA NA NA NA 

Sep-94 P-10 NA m 7778 15340 < 0 1 NA NA NA 

Apr-95 P-10 Abandoned NA NA NA NA NA NA NA 

Jul-95 MW-8 New 7 08 159 2912 8540 < 0 1 < 0 1 0 06 0 005 

Oct-95 MW-8 7.21 191 3739 8880 < 0 1 NA NA NA 

May-96 MW-8 7 16 164 2963 7940 < 1 1 <0.005 <0.50 0.002 

Aug-96 MW-8 7 1 NA 3506 9200 • 0 Ci <0.01 0.059 • 0004 

Dec-85 I ' 1 1 NA NA NA 19000 NA NA NA NA 

Jan-86 P-11 NA NA NA NA NA MA NA NA 

Mar-86 P-11 NA NA NA NA NA NA NA NA 

May-86 P-11 NA 93 2 6540 NA 26.7 NA NA NA 

Jul-92 P-11 NA 280 8203 9286 103 NA NA NA 

Dec-92 P-11 NA NA NA NA NA NA NA NA 

Apr-93 P-11 NA NA NA 19470 NA NA NA NA 

Jul-93 P-11 NA NA NA 19130 NA NA NA NA 

Oct-93 P-11 NA NA NA 19220 NA NA NA NA 

Oct-93 P-11 NA NA NA 19210 NA NA NA NA 

Sep-94 P-11 NA 294 11539 19530 50 NA NA NA 

Apr-95 P 11 Abandoned 287 11437 19940 39 NA NA NA 

Jul-95 MW-7 New 6 91 311 10387 18980 29.6 < 0 1 0 02 < 0 005 

Oct-95 MW-7 6 8 3 278 10368 i 6900 25.7 NA NA NA 

May-96 MW-7 6.9 364 9517 1 5520 24 9 0 424 <0.50 0.003 

Aug-96 MW-7 6.9 381 9526 15380 22.1 <0.01 0.002 <0 0004 

Dec-85 P-12 NA NA NA NA NA NA NA NA 

Jan-86 P-12 NA NA NA NA NA NA NA NA 

Mar-86 P-12 NA NA NA NA NA NA NA NA 

Philip Environmental Services Corporation 
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Summary of Investigations Historical Results for T A B L E 6 

at the San Juan River Plant Wells Above 

Kirtland, New Mexico NMWQCC Standards 

(BTEX Excluded) 

Date Well PH Chloride Sulfate TDS Nitrate Selenium Barium Cadmium 

Month/Year Well ID Status (units) mg\L mg/L mg/L mg/L mg/L mg/L mg/L 
NA " not analyzed ND = not detected NF = well not found 

NMWQCC STANDARDS 4-6 250 600 1,000 10 0.05 10 0.05 

May-86 P-12 NA 74 833 NA 1 77 NA NA NA 

Jul-92 P-12 NA NF Nl NF NF NA NA NA 

Dec-92 P-12 Abandoned NF NF NF NF NA NA NA 

Apr-95 E-1B NA 325 3075 5630 8 4 NA NA NA 

Apr-95 E-1B(D) Abandoned 317 3081 5660 8 4 NA NA NA 

Apr-95 E-3 | Abandoned 531 3234 6470 2.2 NA NA NA 

Jul-92 E-10 NA 602 7220 6890 65.3 NA NA NA 

Dec-92 E-10 NA NA NA NA NA NA NA NA 

Apr-93 E-10 NA NA NA 13560 NA NA NA NA 

Jul-93 E-10 NA NA NA 13880 NA NA NA NA 

Oct-93 E-10 NA NA NA 14030 NA NA NA NA 

Sep-94 E-10 NA 923 7417 13930 141 4 NA NA NA 

Apr-95 E-10 Abandoned 910 7304 13840 157 1 NA NA NA 

Jul-92 E-11 NA NA NA NA NA NA NA NA 

Dec-92 E-11 NA NA NA NA NA NA NA NA 

Apr-93 E-11 NA NA NA 10180 NA NA NA NA 

Jul-93 E-11 NA NA NA 10490 NA NA NA NA 

Oct-93 E-11 NA NA NA 10450 NA NA NA NA 

Sep-94 E-11 NA 1155 5703 10850 174.5 NA NA NA 

Apr-95 E-11 Abandoned 1140 5078 10710 1809 NA NA NA 

Jul-95 MW-6 New 4.63 10461 4997 18460 827 0.3 0.02 0.018 

Oct-95 MW-6 4.79 884 11131 17360 126 NA NA NA 

May-96 MW-6 5.01 1108 10301 17360 167 5 <0.005 <0.50 0.018 

Aug-96 MW-6 4.8 1103 10513 17440 159.2 0.246 0 049 0.01 

Jul-92 W-2 NA 679 3944 3234 13.8 NA NA NA 

Dec-92 W-2 NA NA NA NA NA NA NA NA 

Apr-93 W-2 NA NA NA 6430 NA NA NA NA 

Jun-93 W-2 NA NA NA 6480 NA NA NA NA 

Oct-93 W-2 NA NA NA 6540 NA NA NA NA 

Sep-94 W-2 NA 613 3402 6440 0.77 NA NA NA 

Jul-95 W-2 7 18 564 3320 6320 8 3 0.4 0 01 < 0.005 

Oct-95 W-2 7.46 454 3747 5900 9.5 NA NA NA 

May-96 W-2 7 6 6 503 3509 5990 11.5 NA NA NA 

Aug-96 W-2 7 5 480 3367 5860 10.3 0.177 0 0 1 6 <0 0004 
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Summary of Investigations Historical Results for T A B L E 6 

at the San Juan River Plant Wells Above 

Kirtland, New Mexico NMWQCC Standards 

(BTEX Excluded) 

Date 

Month/Year Well ID 

Well 

Status 

pH 

(uni ts) 

Chlor ide 

mg\L 

Sulfate 

mg/L 

TDS 

mg/L 

Nitrate 

mg/L 

Selenium 

mg/L 

Bar ium 

mg/L 

Cadmium 

mg/L 
NA = not analyzed ND = not detected NF B wel l not found 

NMWQCC STANDARDS 4-6 250 600 1,000 10 0.05 1.0 0.05 

Oul-87 MW-1 NA 170 2800 4800 — 3 " 1 — NA — N A — NA 

Mar-88 MW-1 NA 175 4190 6710 5 8 2 NA NA NA 

Sep-94 MW-1 Abandoned 411 3763 6970 1.7 NA NA NA 

Oct-87 MW-2 NA 320 3000 5400 0.21 NA NA NA 

Mar-88 MW-2 NA 347 3360 6040 0.07 NA NA NA 

Sep-94 MW-2 Abandoned 539 3109 6800 < 0 1 NA NA NA 

Oct-87 MW-3 NA 110 1900 3300 0.87 NA NA NA 

Mar-88 MW-3 NA 208 3510 5810 0.45 NA NA NA 

Sep-94 MW-3 Abandoned 354 3079 5720 0.7 NA NA NA 

Mar-88 MW-4 NA 267 1340 4260 0 02 NA NA NA 

Jul-92 MW-4 NA 164 1200 1734 3 12 NA NA NA 

Dec-92 MW-4 NA 233 950 3090 NA NA NA NA 

Apr-93 MW-4 NA NA NA 3680 NA NA NA NA 

Jun-93 MW-4 NA NA NA 3610 NA. NA NA NA 

Oct-93 MW-4 NA NA NA 3680 NA NA NA NA 

Sep-94 MW-4 NA 148 1024 3804 <0 .1 NA NA NA 

Jul-95 MW-4 6.94 129 843 3600 0.6 < 0 1 0.02 < 0.005 

Oct-95 MW-4 6.85 116 1076 3384 <0.1 NA NA NA 

May-96 MW-4 6 89 143 1001 3448 <1.1 <0.005 <0.50 0.006 

Aug-96 M W 4 6 9 146 990 3500 <0.6 6.01 0 041 0.003 

Jul-95 MW-5 New 7.59 251 11613 20060 <0 .1 <0 .1 0.02 < 0.005 

Jul-95 MW-5 Dup 7 61 243 11551 20100 < 0 . 1 < 0.1 0 02 < 0.005 

Oct-95 MW-5 7.36 165 14415 20080 <0.1 NA NA NA 

May-96 MW-5 7 15 246 13572 20260 <1.1 <0.005 <0.50 <0.0004 

Aug-96 MW-5 7.5 256 13097 19800 <1 1 <0.01 <0 02 <0 0004 

1987 Lester off site NA 110 780 1400 <0 1 NA NA NA 

1987 Dailey off site NA 450 2470 4300 <0 1 NA NA NA 

The results of EPNG's August 1996 groundwater sampling are included in this Table, but are not 
referenced in the report. 
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Summary of Investigations 
at the San Juan River Plant 
Kirtland, New Mexico 

Historical BTEX Results TABLE 7 

Date 
Month/Year Well ID 

Well 
Status 

Benzene 
ug/L 

Toluene 
ug/L 

Ethylbenzene 
ug/L 

Xylene 
ug/L 

NMW aCC STANDARD 10 750 750 620 
Dec-85 P-7 1320 ND ND ND 
Jan-86 P-7 100 ND NA 41 
Mar-86 P-7 4000 ND 5100 NA 
May-86 P-7 ND ND ND ND 
Jul-92 P-7 ND ND ND 40 
Dec-92 P-7 567 16.7 232 1047 
Apr-93 P-7 491 NA 214 1748 
Apr-93 P-7 466 NA 213 1531 
Jun-93 P-7 471 NA 209 1208 
Oct-93 P-7 844 33 3 288 1970 
Sep-94 P-7 430 15.7 208 1540 
Apr-95 P-7 Abandoned 452 8 48 189 1693 

Jul-95 MW-9 140 0.6 25 85 
Oct-95 MW-9 124 <2.5 26 128 
May-96 MW-9 113 <1.0 17.8 42.7 
May-96 MW-9 103 <1.0 16.7 31.9 
Aug-96 MW-9 75.2 1.03 2 6 8 132 
May-97 MW-9 84.9 <1.0 8.2 7.95 
Aug-97 MW-9 106 <1.0 12 21.8 
May-98 MW-9 89.5 • 1 0 8.51 5.61 

May-86 P-9 Abandoned 162 ND ND ND 

Dec-85 P-10 12800 318 ND ND 
Jan-86 P-10 1900 839 NA 369 
Mar-86 P-10 ND ND NA ND 
May-86 P-10 445 ND NA ND 
Jul-92 P-10 5600 250 240 1200 
Dec-92 P-10 ND 225 388 941 
Apr-93 P-10 3315 NA 407 1300 
Jun-93 P-10 9790 NA 832 2880 
Oct-93 P-10 3310 11.4 133 379 
Sep-94 P-10 1015 <2.0 51 174 
Apr-95 P-10 Abandoned 1693 34.2 92.7 338 

Jul-95 MW-8 510 0.8 46 130 
Oct-95 MW-8 488 3.3 33.7 95.8 
May-96 MW-8 79.1 <5.0 <5.0 35.4 
Aug-96 MW-8 427 1.03 17.3 71.3 
May-97 MW-8 141 <1.0 3.78 35.1 
Aug-97 MW-8 307 2.92 6.93 20.7 
May-98 MW-8 449 <1.0 13.9 62.9 

Dec-85 P-11 ND ND ND ND 
Jan-86 P-11 NA NA NA NA 
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Summary of Investigations 
at the San Juan River Plant 
Kirtland, New Mexico 

Historical BTEX Results TABLE 7 

Date 
Month/Year Well ID 

Well 
Status 

Benzene 
ug/L 

Toluene 
ug/L 

Ethylbenzene 

ug/L 

Xylene 

ug/L 

NMWQCC STANDARD 10 780 7S6 620 

Mar-86 P-11 NA NA NA NA 
May-86 P-11 ND ND ND ND 
Jul-92 P-11 340 210 60 310 
Dec-92 P-11 981 208 122 1141 
Apr-93 P-11 524 NA 15.9 281 
Jul-93 P-11 277 NA 9 7 428 
Oct-93 P-11 349 ND 8 408 
Oct-93 P-11 ND ND 7.4 395 
Sep-94 P-11 260 360 200 1400 
Apr-94 P-11 Abandoned 195 7.46 5.96 38.9 

Jul-92 W-2 ND ND ND ND 
Dec-92 W-2 ND ND ND 6.6 
Apr-93 W-2 ND ND ND 2.7 
Jun-93 W-2 ND ND ND ND 
Oct-93 W-2 ND ND ND ND 
Sep-94 W-2 <0.5 <0 5 <0.5 <0.5 
Jul-95 W-2 <0.5 <0 5 <0.5 <0.5 
Oct-95 W-2 <2.5 <2.5 <2.5 <7.5 
May-96 W-2 <1.0 <1.0 <1.0 O.O 
Aug-96 W-2 <1.0 <1.0 <1.0 <3 0 

Jul-95 MW-7 <0.5 <0.5 • 0 5 <0.5 
Oct-95 MW-7 <2.5 <2.5 <2.5 <7.5 
May-96 MW-7 <1.0 <1.0 <1.0 O.O 
Aug-96 MW-7 <1 0 <1.0 <1.0 O.O 

Mar-88 MW-4 044 ND 0.5 ND 
Jul-92 MW-4 ND ND ND ND 
Dec-92 MW-4 5.4 ND ND 3.1 
Apr-93 MW-4 ND ND ND ND 
Jun-93 MW-4 ND ND ND ND 
Oct-93 MW-4 4.5 ND 2 ND 
Sep-94 MW-4 <0.1 <2.0 <2.0 <2.0 
Jul-95 MW-4 0.7 <0 5 <0.5 1.4 
Oct-95 MW-4 <2.5 <2.5 <2.5 <7.5 
May-96 MW-4 <1.0 <1.0 <1.0 O.O 
Aug-96 MW-4 <1.0 <1.0 <1.0 O.O 

Jul-95 MW-5 <0.1 <0 5 <0.5 <0.5 
Ocl-95 MW-5 <0.1 <0.5 <0.5 <0.5 
May-96 MW-5 <1.0 <1.0 <1 0 O.O 
Aug-96 MW-5 <1.0 <1.0 <1.0 O.O 
May-97 MW-5 <1.0 <1.0 <1.0 O.O 
Aug-97 MW-5 <1.0 <1.0 <1 0 O.O 
May-98 MW-5 <1.0 <1.0 <1.0 Not Analyzed 
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Summary of Investigations 
at the San Juan River Plant 
Kirtland, New Mexico 

Historical BTEX Results TABLE 7 

Date 
Month/Year Well ID 

Well 
Status 

Benzene 
ug/L 

Toluene 

ug/L 

Ethylbenzene 

ug/L 

Xylene 

ug/L 

NMW OCC STANDARD 16 750 750 520 
Jul-95 MW-6 <0.5 <0.5 <0.5 <0.5 
Oct-95 MW-6 <2 5 <2.5 <2.5 <7.5 
May-96 MW-6 <1.0 <1.0 <1.0 <3.0 
Aug-96 MW-6 <1.0 <1.0 <1 0 <3.0 

Wells P-2, P-4, P-5, P-6, P-8, P-12, E1-B, E-3,E-10,E-11, MW-1, MW-2, MW-3 have 
not had BTEX detected. 
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RECORD OF SUBSURFACE EXPLORATION FORMS 



RECORD OF SUBSURFACE EXPLORATION 

Phil ip Environmental Services Corporation 

Boreho le # M W - 5 

We l l ' M W - 5 

1 

4 0 0 0 Monroe Road 

Farmington, New Mexico 8 7 4 0 1 

(505) 3 2 6 - 2 2 6 2 FAX 1505) 3 2 6 - 2 3 8 8 

Page 1 o( 1 

EPNG San Juan River Plant Pro ject N a m e 

Pro jec t N u m b e r 

Project Location Kirtland, New Mexico 

14323 Phase 3003 

5257 .44 Feet MSL Elevation 

Borehole Location 

GWL Depth " 

Logged By Allen S. Hains 

Drilled By 

Well Logged By Allen S. Hains 

Personnel On-Site Mike Donohue 

Contractors On-Site James O'Keefe 

Cl ien t Personne l On-S i te K e v i n S e d l a k 

Philip Environmental 

Date/Time Started 6-26-95 10:30 Drilling Method Hol low-Stem Auger 

Date/Time Completed 6-26-95 14:30 Air M o n i t o r i n g M e t h o d P h o t o i o n i z a t i o n D e t e c t o r 

Depth 

tFeet i 

Sarnple 

Number 

Sample 

Interval 

Sample 

Type Si 

Recovery 

(inches) 

Sampfe Descr ipt ion 

Classi f icat ion Sys tem: (JSCS 

uses 
Symbo l 

Depth 

Lithology 

Change 

(tee;) 

Air Mon i to r ing 

Uni ts : NDU 

BZ SH S 

Drilling Condi t ions 

& Blow Counts 

0 

_ 5 

S-1 5 ' -7 ' 8" Light Brown Silty Fine SAND, Loose, 

Dry 

0 0 0 1 1:35 

~ 10 

S-2 1 O'-l 2 7" Dark Grey CLAY, Hard, Dry 0 0 0 1 1:40 

~~ 15 

S-3 1 5'-1 7 8" Light Grey to Rust CLAY, Hard, Dry 0 0 14 1 1:55 

~~ 20 
S-4 20 ' -22 12" Light Brown to Dark Grey Silty CLAY, 

Hard, Dry 

0 0 1 1 2:10 

~~ 25 

S-5 25 ' -27 10" Dark Grey CLAY, Very Hard, Dry 0 0 2 12:30 

~~ 30 

S-6 3 C - 3 2 12" Light Grey CLAY, Hard, Dry 0 0 0 12 :50 

~~ 35 
S-7 35 ' -37 3" Light Grey CLAY, Very Hard, Dry to 

Moist 

0 0 0 13:10 

~~ 40 

Auger Refusal @ 3 8 " 

Comments: Borehole left open overnight. Water found in borehole next morning. S-6 sent to laboratory for chemical analyses. 

Geologist Signature 



RECORD OF SUBSURFACE EXPLORATION 

Phi l ip Environmental Services Corporation 

Borehole * MW-6 

Well e MW-6 

1 

4 0 0 0 Monroe Road 

Farming ton , New Mex ico 8 7 4 0 1 

(505I 3 2 6 - 2 2 6 2 FAX (SOS) 3 2 6 - 2 3 8 8 

Pro jec t N a m e 

Pro jec t N u m b e r 

Pro jec t L o c a t i o n 

Page 

EPNG San Juan River Plant 

of 1 

14323 Phase 

Kirtland, New Mexico 

3003 

5 3 0 4 . 8 4 Feet MSL Elevation 

Borehole Location 

GWL Depth 

Logged By Allen S. Hains 

Drilled By Philip Environmental 

Date/Time Started 

Allen S. Hains 

Mike Donohue 

Wel l L o g g e d By 

Personne l On-S i te 

Contractors On-Site James O'Keefe 

Client Personnel On-Site Kevin Sedlak 

7-10-95 7:15 

Date/Time Completed 7-10-95 9:15 

Drilling Method Hol low-Stem Auger 

Air M o n i t o r i n g M e t h o d Photoionization Detector 

Depth 

(Feet) 

Sampie 

Number 

Sample 

Interval 

Sample 

Type & 

Recovery 

(inches) 

Sample Descr ipt ion 

Cfassif icat ion Sys tem: USCS 

uses 
Symbol 

Depth 

Li thology 

Change 

t leet l 

Air Moni tor ing 

Uni ts: PPM 

GZ BH S 

Dril l ing Condi t ions 

& Blow Counts 

0 

~~ 5 

S-1 3 ' -5 ' 12" Light Brown Fine Silty SAND, Soft, 

Dry 

0 0 0 7:15 

_ 10 

S-2 8 ' -10 ' 12" Light Brown Fine Silty SAND, Firm, 

Dry 
0 0 0 7:30 

_ 15 

S-3 13 ' -15 ' 8" Light Brown Fine Silty SAND, Firm, 

Dry 

0 0 30 7:40 

~~ 20 

S-4 18 ' -20 10" Light Brown Fine Silty SAND, Hard, 

Dry 
0 0 58 7:55 

~~ 25 

S-5 23 ' -25 9" Light Brown Fine Silty SAND, Hard, 

Dry 
0 0 13 8:10 

~~ 30 

S-6 28 ' -30 9" Light Grey Fine Silty SAND, Hard, Dry 0 0 0 8:25 

~ 35 

S-7 33 ' -35 8" Light Grey Fine Silty SAND, Hard, 

Dry to Moist 

0 0 27 8:40 

~~ 40 

S-8 38 ' -40 10" Light grey to Brown Fine Silty SAND, 

Hard, Dry 

Boring Terminated @ 43 feet. 

0 0 7 9 :10 

Comments: Sample S-4 sent to laboratory. 

Geologist Signature 



RECORD OF SUBSURFACE EXPLORATION 

Philip Environmental Services Corporation 
- X G Monroe Roac 

f - ^ -n ing lon . New Mex ico 8 7 4 0 1 

I5C5I 326-2262 FAX (505) 326-23S8 

Elevation 5293 .13 Feet M S I 

Borehole Location 

GV.'L Depth LLILLILLLZLLLLZIZL 
Legged By Allen S. Hains 

Drilled By Philip Environmental 

Date/Time Started 6-30-95 7:45 

Date/Time Completed 6-30-95 9:55 

Borehole # MW-7 

Well a MW-7 

Page 1 of 1 

Project Name EPNG San Juan River Plant 

Project Number 14323 Phase 3003 

Project Location Kirtland, New Mexico 

Well Logged By Allen S. Hains 

Personnel On-Site Mike Donohue 

Contractors On-Site James O'Keefe 

Client Personnel On-Site Kevin Sedlak 

Drilling Method Hol low-Stem Auger 

Air Monitoring Method Photoionization Detector 

Depth 

(Feet) 

Sample 

Number 

Sample 

Interval 

Sample 

Type & 

Recovery 

(inches) 

Sample D e s c n : ' : -

Classi f icat ion S y s t e - JSCS 

uses 
Symbol 

Depth 

Lithology 

Change 

Ifeetl 

Air Mon i to r ing 

Uni ts: PPM 

BZ BH S 

Dril l ing Condit ions 

& Blow Counts 

0 
1 

1 

(_ 
L I 

5 S-1 3.5 ' - 12" Light Brown Silty Fine SAM. . 0 0 0 8:00 

— 
5.5 ' Medium Hard, Dry 

~~ 10 S-2 8 .5 ' - 13" Medium Brown to Green 5 :v Fine 0 0 0 8:15 

— 
10.5 ' SAND, Hard, Dry 

~~ 15 S-3 13 .5 ' - 6" Medium Brown to Green S :y Fine 0 0 0 8:45 

— 15.5 ' SAND, Hard, Dry 

~~ 20 S-4 18 .5 ' - 6" Yel low to Grey Fine Silty S -ND, 0 0 0 9:1 5 

20 .5 ' Hard, Moist 

~~ 25 S-5 23 .5 ' - 8" Yel low to Grey Fine Silty SAND, 0 0 0 9:30 

25 .5 ' Hard, Moist 

_ 30 S-6 28 .5 ' - 7" Dark Grey to Green w / Rus: Colored 0 0 0 9:55 

30 .5 ' Streaks Fine SAND, Hard. Dry 

_ 35 

Boring Terminated @ 31 f f e t . 

_ 40 

Comments: 



RECORD OF SUBSURFACE EXPLORATION 

Phi l ip Environmental Services Corporation 

Boreho le tt M W - 1 

Wel l It M W - 1 

1 

4 0 0 0 Monroe Road 

Farmington , New Mex ico 8 7 4 0 1 

(5051 3 2 6 - 2 2 6 2 FAX (505) 3 2 6 - 2 3 8 8 

Pro jec t N a m e 

Pro jec t N u m b e r 

Pro jec t L o c a t i o n 

Page 

EPNG San Juan River Plant 

of 

14323 Phase 

Kirtland, New Mexico 

3003 

5 2 5 9 . 9 4 Feet MSL Elevation 
Borehole Location 

GWL Depth 

Logged By Allen S. Hains 

Drilled By Philip Environmental 

Date/Time Started 

Allen S. Hains 

Mike Donohue 

W e l l L o g g e d By 

Personne l On-S i te 

C o n t r a c t o r s On-S i te J a m e s O ' K e e f e 

C l ien t Personne l On-S i te K e v i n S e d l a k 

6-30-95 13:00 Dri l l ing M e t h o d Hollow-Stem Auger 

Date/Time Completed 6-30-95 14:30 Air M o n i t o r i n g M e t h o d Photoionization Detector 

Depth 

(Feet) 

Sample 

Number 

Sample 

Interval 

Sample 

Type & 

Recovery 

(inches) 

Sample Descr ipt ion 

Classif icat ion Sys tem: USCS 

uses 
Symbo l 

Depth 

L i thology 

Change 

(feet) 

Air Mon i to r ing 

Un i ts : PPM 

BZ BH S 

Dril l ing Condit ions 

& Blow Counts 

0 

~~ 5 S-1 3.5 ' -

5.5 ' 

8" Light Brown Fine Silty SAND, Hard, 

Dry 

0 0 0 13:05 

_ 10 S-2 3.5 ' -

10.5 ' 

1 1 " Light Grey Fine Clayey SAND, Hard, 

Dry 

0 4 58 13:45 

Petroleum Odor 

~~ 15 S-3 1 3.5 ' -

1 5.5' 

8" Light Grey to Brown Fine Silty SAND, 

Hard, Dry 

0 32 85 14:1 5 

Petroleum Odor 

~~ 20 S-4 18.5 ' -

20 .5 ' 

Light Grey Fine SAND, Hard w/ Very 

Hard Stringers, Dry 

0 10 736 14:30 

Boring Terminated @ 21 Feet 

~~ 25 

~~ 30 

_ 35 

~~ 40 

Comments: Soil sample S-3 ( and duplicate) and S-4 were sent ot the laboratory. 

Geologist Signature 

o n n / n c u ' i M O \ ' i c 



RECORD OF SUBSURFACE EXPLORATION 

Phi l ip Environmental Services Corporation 
4 0 0 0 Monroe Road 

Farmington, New Mex ico 8 7 4 0 1 

(5051 3 2 6 - 2 2 6 2 FAX (505) 3 2 6 - 2 3 8 8 

Project Name 

Project Number 

Project Location 

Borehole # MW-9 

Well S MW-9 

Page 1 of 1 

EPNG San Juan River Plant 

14323 Phase 

Kirtland, New Mexico 
3003 

5260 ,97 Feet MSL Elevation 

Borehole Location 

GWL Depth 

Logged By Allen S. Hains 

Drilled By Philip Environmental 

Date/Time Started 

Allen S. Hains 

Mike Donohue 

Wel l L o g g e d By 

Personne l On-S i te 

Contractors On-Site James O'Keefe 

Cl ient Personnel On-S i te K e v i n S e d l a k 

7-10-95 13:00 Drilling Method Hol low-Stem Auger 
Date/Time Completed 7-10-95 14:00 Air M o n i t o r i n g M e t h o d Photoionization Detector 

Depth 

(Feet) 

Sample 

Number 

Sample 

Interval 

Sample 

Type & 

Recovery 

(inches) 

Sample Descr ipt ion 

Classi f icat ion Sys tem: USCS 

uses 
Symbol 

Depth 

Lithology 

Change 

(feei) 

Air Mon i to r ing 

Uni ts : PPM 

BZ BH S 

Dril l ing Condi t ions 

& Blow Counts 

5 S-1 

10 

15 

20 

25 

30 

35 

40 

S-2 

S-3 

S-4 

3 ' -5 ' 

13 ' -15 

18 ' -20 

12" 

14" 

1 1 ' 

Dark Brown Fine Clayey SAND, Soft, 

Moist 

Medium Grey to Brown Clayey 

SAND, Soft , Dry 

Medium Grey to brown Clayey SAND, 

Hard w l Very Hard Stringers, Dry 

Light Brown Fine Silty SAND, Hard, 
Dry 

Boring Terminated @ 22 Feet. 

767 

737 

13:10 

Petroleum Odor 

13:20 

Petroleum Odor 

10 13:35 

176 14:00 

Comments: 

Geologist Signature 
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South Flare P i t Remediation and Closure Summary 

San Juan R i v e r P l a n t i s l o c a t e d i n K i r t l a n d , NM i n S e c t i o n 1, 
Township 29N, and Range 15W, San Juan County. E l Paso N a t u r a l 
Gas Co. no longer owns the p l a n t i t s e l f , but does have p r o p e r t y 
l o c a t e d adjacent t o the p l a n t boundaries on both the n o r t h and 
south sides. The south f l a r e p i t i s located immediately south of 
the p l a n t yard as noted i n the a e r i a l photograph found i n Section 
4. 

I n September 1992, EPNG requested approval from NMOCD t o proceed 
w i t h the remediation and closure of the south f l a r e p i t . Approval 
was subsequently r e c e i v e d (see s e c t i o n 5b), and c l o s u r e a c t i v i 
t i e s commenced. 

The o r i g i n a l p i t s i z e was approximately 100' wide by 200' long. 
The p i t was h i s t o r i c a l l y used f o r the f l a r i n g of p l a n t l i q u i d s 
d u r i n g upset c o n d i t i o n s or f o r the disposal of l i q u i d s from p l a n t 
vessels during operations and maintenance type a c t i v i t i e s . 

E xcavation a c t i v i t i e s commenced on 9/28/92. A l l contaminated 
s o i l was run t h r o u g h a screen apparatus t h a t segregated l a r g e 
rocks (>1" diameter) from the excavated m a t e r i a l . The rocks were 
s t o c k p i l e d i n a separate l o c a t i o n from the contaminated s o i l . 

A d i s t i n c t g r a y - c o l o r e d c l a y l a y e r was encountered across t h e 
e n t i r e e x c a v a t i o n . The l a y e r was e v i d e n t a t a p p r o x i m a t e l y 15 
f e e t below the o r i g i n a l bottom of the p i t . I t appeared t o d i p 
g e n t l y t o t h e south east and was s i g n i f i c a n t l y t h i c k e r i n t h e 
center of the p i t . Samples of the c l a y were c o l l e c t e d and ana
lyzed f o r BTXE and TPH. These a n a l y t i c a l r e s u l t s may be found i n 
Section l b . The analyses i n d i c a t e t h a t t h i s l a y e r i s preventing 
m i g r a t i o n of contaminants t o the a l l u v i a l a q u i f e r which i s ap
proximately 4 6 f e e t below the surface. The e n t i r e p i t was t h e r e 
f o r e excavated t o the p o i n t a t which t h i s c l a y l a y e r was found. 
S p e c i f i c care was taken t o avoid breaching the c l a y l a y e r . 

Water Seepage 

Along the north-center t o northwest corner of the p i t excavation, 
water seepage was noted. The water appeared t o be seeping i n t o 
the excavation from the n o r t h w a l l , from a l e v e l above the c l a y 
l a y e r . A t o t a l of approximately 240 bbls of water were pumped 
from t h e e x c a v a t i o n . The w a t e r was t r a n s p o r t e d t o EPNG's 
o i l / w a t e r separator located j u s t n o r t h of Blanco Plant. A sample 
of t h e seepage water was c o l l e c t e d and an a l y z e d f o r g e n e r a l 
chemistry and BTXE. These r e s u l t s are located i n s e c t i o n l c . 

The water which seeped i n t o the p i t appeared t o be coming from a 
perched zone of l i m i t e d a e r i a l e x t e n t . As noted above, t h i s 
water was encountered a t approximately 25 f e e t below the ground 



surface ( e l e v a t i o n of approximately 5260), j u s t above the l o c a l l y 
e x tensive c l a y l a y e r . Monitor w e l l MW-4 i s l o c a t e d a p p r o x i 
mately 2 00 f e e t south of the p i t and i s screened i n the a l l u v i a l 
a q u i f e r . The water l e v e l i n MW-4 was measured a t 4 6.1 f e e t below 
the ground surface ( e l e v a t i o n 5243) on December 1, 1992. Addi
t i o n a l l y , the f l o w of water was low and i n t e r m i t t e n t and appeared 
t o be l i m i t e d t o one area of the p i t w a l l . 

Stockpile 

Throughout the excavation a c t i v i t i e s , the contaminated s o i l was 
s t o c k p i l e d o n s i t e . The s t o c k p i l e was sampled on a number o f 
occasions throughout the p r o j e c t . The a n a l y t i c a l r e s u l t s of the 
s t o c k p i l e samples i n d i c a t e d l i t t l e or no BTXE contamination and 
TPH values less than 10,000 ppm. Sample r e s u l t s of the s t o c k p i l e 
can be found i n Section l d . Based on t h e contamination l e v e l s 
measured and r e l a t e d conversations held w i t h the d i s t r i c t NMOCD 
inspector, EPNG requested NMOCD approval t o landfarm the contami
nated m a t e r i a l o n s i t e . Approval was subsequently r e c e i v e d as 
noted i n Section 5d. The landfarm a p p l i c a t i o n w i l l be discussed 
i n more d e t a i l i n Section 3. A t o t a l of 18,200 cubic yards were 
excavated from the south f l a r e p i t proper. Of t h a t t o t a l , 3900 
cubic yards represented the rocks t h a t were screened out. 

Exploratory Trenching 

I n order t o determine the l a t e r a l e x t e n t of t h e cont a m i n a t i o n , 
seven e x p l o r a t o r y t r e n c h e s were excavated around t h e o r i g i n a l 
p i t . A drawing which d e p i c t s the l o c a t i o n of each of the t r e n c h 
es i n r e l a t i o n t o the p i t and the a n a l y t i c a l r e s u l t s are located 
i n S e c t i o n l e . The t r e n c h i n g r e v e a l e d t h a t c o n t a m i n a t i o n d i d 
e x i s t out beyond the boundaries of the o r i g i n a l p i t . The contam
i n a t e d l a y e r , however, appeared t o d r a s t i c a l l y reduce i n t h i c k 
ness w i t h i n approximately 50'. Because the l a y e r of overburden 
t h a t would need t o be removed i n order t o excavate t h e contami
nated s o i l was 15+ f e e t , i t was l e f t i n place. This m a t t e r was 
discussed w i t h NMOCD's d i s t r i c t i nspector. 

V e r i f i c a t i o n 

A f t e r excavation of 18,000+ cubic yards of s o i l , and a review of 
the e x p l o r a t o r y t r e n c h i n g had occurred, EPNG f e l t t h a t excavation 
was a t t h e p o i n t of p r a c t i c a l e x t e n t . Excavation stopped and 
v e r i f i c a t i o n samples were secured. The p i t f l o o r was sampled 
according t o the g r i d diagram shown i n s e c t i o n l f . Three samples 
were also c o l l e c t e d from each of the p i t w a l l s . These represent
ed grab samples taken from the t o p , middle, and bottom s e c t i o n s 
of each w a l l a t l o c a t i o n s which v i s u a l l y appeared t o be the worst 
case. The v e r i f i c a t i o n sample r e s u l t s were analyzed f o r BTXE and 
TPH and can also be found i n Section l f . BTXE was not dete c t e d 
i n any of the v e r i f i c a t i o n samples. 



B a c k f i l l 

The v e r i f i c a t i o n and t r e n c h i n g sample r e s u l t s were discussed w i t h 
the d i s t r i c t NMOCD inspector. I t was then agreed t h a t b a c k f i l l 
i n g o p e r a t i o n s c o u l d be i n i t i a t e d . As noted e a r l i e r , we ob
served t h a t t h e c l a y l a y e r i n t h e p i t bottom was q u i t e t h i c k i n 
the center. This c l a y "hump" was t h e r e f o r e spread out over the 
e n t i r e p i t bottom which allowed us t o leave a t a minimum, a 4' 
l a y e r of c l a y i n the p i t bottom. Then, t o o p t i m i z e t h e opera
t i o n , t h e next step was t o push t h e p i t w a l l s i n towards t h e 
center of t h e p i t . As an added measure, more samples were se
cured a f t e r each w a l l was pushed i n . These samples repr e s e n t a 
composite p i c t u r e of s o r t s f o r each w a l l . The a n a l y t i c a l r e s u l t s 
are located i n Section l g . 

A l l b a c k f i l l s o i l was a c q u i r e d t h r o u g h Arco, a l o c a l g r a v e l 
company. As s p e c i f i e d i n the o r i g i n a l c l o s u r e plan (Section 5a), 
the rocks t h a t were o r i g i n a l l y segregated from the contaminated 
s o i l were a l s o used t o b a c k f i l l t h e h o l e . The rocks were r e 
turned t o the excavation i n t e r m i t t e n t l y w i t h the b a c k f i l l s o i l . 
This was t o avoid c r e a t i n g a s i n g l e , s o l i d l a y e r of rocks. The 
f i n a l phase of the b a c k f i l l i n g o p e r a t i o n i n v o l v e d t h e i n s t a l l a 
t i o n of a 2 1 cap over t h e e n t i r e excavated area. This was t o 
account f o r s e t t l i n g and t o prevent ponding. 
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EL PASO 
^JJATURAL GAS COMPANY MEMORANDUM 

TO: Sandra M i l l e r DATE: October 19, 1992 

FROM: John Lambdin PLACE: Field Services 
Engineering Laboratory 

Subject: San Juan River Plant, South Flare Pit, Seep Water Results 

On October 13, 1992 the Field Services lab collected one aqueous sample 
fo r general chemistry and BETX analysis from the West P i t at the 
referenced location. The sample was assigned the laboratory number 
N22379. Attached are the resul t s of our t e s t i n g . 

Please l e t me know, i f you have any questions. 

John Lambdin 

cc: Results Log Book 
F i l e 

Attachments: 



EL PASO NATURAL GAS COMPANY 
FIELD SERVICES LABORATORY - WATER ANALYSIS 

San Juan River Plant PROJECT: SJRP SFP 
South Flare Pit Excavation SAVE FILE: N22379 
10-13-92 REPORT DATE: Oct. 19, 1992 
Dennis Bird 

SAMPLE 
POINT 

West Pit 
Seep Water 

LAB ID # N22379 

DH 7.54 

ALKALINITY AS C 0 3 0 

ALKALINITY AS HC03 1903 

CALCIUM AS Ca 88 

MAGNESIUM AND Mg 96 

TOTAL HARDNESS AS CaC03 615 

CHLORIDE AS Cl 101 

SULFATE AS S 0 4 1205 

SILICA AS S i02 45 

FLUORIDE AS F 19 

POTASSIUM AS K 22 

TOTAL DISSOLVED SOLIDS 1980 

CONDUCTIVITY (umhos) 2820 

SODIUM (ACTUAL) 256 

NITRATE as N 0 3 - N 4.4 

Ammonium as NH4 392 

Iron as Fe j M a l B ' t T V / f A t , Not Tested 
f " 

Phosphate as P 0 4 12 

Nitrite as N 0 2 - N Trace 

Bromide as Br Trace 
- - All Results expressed as ppm or umhos - -

REMARKS: 

SOURCE 
DATE OF SAMPLE 

SAMPLED BY 

Hydrocarbons were present in this sample. 
ND = None Detected. 
Trace is < 10 ppm. 

'Analyst Date 
io/t/42 
/ Date 



EL PASO NATURAL GAS COMPANY 
FIELD SERVICES LABORATORY 

ANALYTICAL REPORT 
EPA METHOD 8020 - BETX 

SAMPLE IDENTIFICATION 

SAMPLE NUMBER: N22379 

SAMPLE DATE: 10-13-92 
SAMPLE TIME (Hrs.): 1405 

SAMPLED BY: Dennis Bird 
LOCATION: San Juan River Plant 

SAMPLE SITE: South Flare Pit 
SAMPLE POINT: West Pit, Seep Water 

DATE OF ANALYSIS: 10-19-92 

REMARKS: This was not a valid sample because it was not properly preserved and 
was collected in a plastic container. Results are only crude estimates. 

R E S U L T S 

PARAMETER 
(uq/L) 

QUALIFIER COMMENTS 

BENZENE 58.4 J This value is an estimate. 

ETHYLBENZENE <10.0 B The result is below the detection level. 

TOLUENE 10.4 J This value is an estimate. 

TOTAL XYLENES <10.0 B The result is below the detection level. 
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200' 56' 

25' #6 

PIT 

#1 t 

62' 

12 

82' 

XT 

25' 
#7 

ORIGINAL PIT BOUNDARY 
EAST SIDE 

#3 -

130' 

^ El Paso S ^ " 3 ^ El Paso S ^ " 3 

DRAWN UD tO /M/M 

SAN JUAN RIVER PLANT 
SOUTH FLARE PIT 

REMEDIATION PROJECT (10/21/92) 

CHECK SAN JUAN RIVER PLANT 
SOUTH FLARE PIT 

REMEDIATION PROJECT (10/21/92) 
CHECK 

SAN JUAN RIVER PLANT 
SOUTH FLARE PIT 

REMEDIATION PROJECT (10/21/92) PROJ. 

SAN JUAN RIVER PLANT 
SOUTH FLARE PIT 

REMEDIATION PROJECT (10/21/92) 

PRT SEP OATE TO WO DESIGN SCALE 1"-30* OWC. REV. 

PRI MT RECORD W.O. COC NO. SJPIT N 0 -
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El Paso MEMORANDUM Natural Gas Companu, 

To: John Lambdin Date: October 26, 1992 

From: Dennis Bird Place: Field Services 
Engineering-Lab 

Subject: San Juan River South Flare Pit 

On Thursday, October 22, 1992, I went to San Juan River to 
collect final vertification samples on the south flare pit. 
There were samples taken on the 3 different layers on each of 
the 4 walls. Samples were taken on the bottom of the pit at 
various locations. Attached i s a drawing of the area that 
was sampled. 

The s o i l was to be analyzed for Total Petroleum Hydrocarbons 
(TPH) and BTXE (Mod 8015/8020) . The TPH w i l l be by the EPA 
Method 418.1 Modified to accommodate s o i l samples. The 
samples were assigned the lab numbers N22521 to N22548. The 
field services laboratory w i l l be analyzing for TPH. The 
samples for BTXE (Mod 8015/8020) were sent to analytical 
technologies Inc. in Phoenix, Arizona for analysis. 

Should you have any question or comments, please l e t me know. 

cc. Sandra Miller 

FM-100003A 



7 ^ ^ 

? O T * "7IOO -X&O.I2. 

7^ -rV(pM 

Hid. M'M 



North Flare P i t Remediation and Closure Summary 

San Juan River Plant i s located i n K i r t l a n d , NM i n Section 1, 
Township 29N, and Range 15W, San Juan County. El Paso Natural 
Gas Co. no longer owns the plant i t s e l f , but does have property 
located adjacent t o the plant boundaries on both the north and 
south sides. The north f l a r e p i t i s located at the north edge of 
the wastewater pond area, between pond #1 and pond #3. The 
location of the f l a r e p i t i s i d e n t i f i e d i n the a e r i a l photograph 
found i n Section 4. 

In September 1992, EPNG requested approval from NMOCD to proceed 
with the remediation and closure of the north f l a r e p i t . Approval 
was subsequently received as documented i n section 5b. Closure 
a c t i v i t i e s commenced immediately following excavation a c t i v i t i e s 
at the south f l a r e p i t location. 

The o r i g i n a l p i t size was approximately 50' wide by 75' long. 
The p i t was h i s t o r i c a l l y used for the f l a r i n g of li q u i d s associ
ated w i t h p i g g i n g and maintenance of the incoming f i e l d 
l i n es. 

Excavation a c t i v i t i e s commenced on or near 10/29/92. Because the 
rock content was minimal, the contaminated s o i l was not screened 
as done at the south p i t . 

The p i t was o r i g i n a l l y dug to an average depth of approximately 
13'. The center of the p i t was dug to approximately 16' because 
of higher TPH concentrations found there. A t o t a l of 3520 cubic 
yards of s o i l was excavated from the north f l a r e p i t . 

Groundwater 

Groundwater began seeping int o the excavation near the 13* depth. 
S i g n i f i c a n t amounts of water seeped i n t o the hole overnight. A 
t o t a l of approximately 100 bbls of water were pumped from the 
excavation. The water was transported to EPNG's oil/water sepa
rator located j u s t north of Blanco Plant. A sample of the seep
age water was collected and analyzed f o r general chemistry. The 
water was inadvertently not sampled f o r BTXE. 

The r e s u l t s from the p i t water, and the most recent sampling of 
monitor w e l l P-8 are located i n Section 2b. P-8 i s located 
approximately 100' downgradient of the p i t . I t i s completed to a 
depth of 3 0 feet. The water level measured i n the well on Decem
ber 1, 1992 was at 12.2 feet below the ground surface (elevation 
of approx. 5267). The elevation of the o r i g i n a l p i t bottom was 
surveyed at 5278.7 i n 1982. This would mean that the water came 
in about 5265 fmsl. The monitor w e l l appears therefore, t o be 
monitoring the same i n t e r v a l t h a t was encountered i n the p i t . 
The samples collected from t h i s well indicate that contaminants 



are not m i g r a t i n g from the p i t . 

Stockpile 

Throughout the excavation a c t i v i t i e s , the contaminated s o i l was 
st o c k p i l e d i n immediate p r o x i m i t y t o the p i t . Several samples of 
the s t o c k p i l e d s o i l were c o l l e c t e d . The a n a l y t i c a l r e s u l t s of 
the s t o c k p i l e samples i n d i c a t e d l i t t l e or no BTXE contamination 
and TPH values of around 5000. Sample r e s u l t s of t h e s t o c k p i l e 
can be found i n Section 2c. Because EPNG had alr e a d y r e c e i v e d 
approval t o landfarm contaminated s o i l o n s i t e , t h e s o i l was 
t r a n s f e r r e d t o the landfarm f o r spreading. 

Exploratory Trenching 

I n order t o determine the l a t e r a l extent of the contamination, a 
tr e n c h was dug headed due south of the p i t . The s o i l appeared 
very d i s c o l o r e d w i t h somewhat of an organic s m e l l . The d i s c o l 
ored s o i l was excavated and s t o c k p i l e d separately from the a c t u a l 
p i t s o i l . Samples of t h i s s t o c k p i l e were c o l l e c t e d w i t h t h e 
r e s u l t s showing no detectable TPH or BTXE. Results of t h i s sam
p l i n g e f f o r t are l o c a t e d i n Section 2d. The r e s u l t s d e l i n e a t e d 
the l a t e r a l extent on the south side. 

V e r i f i c a t i o n Samples 

Because we had reached groundwater, EPNG, w i t h concurrence from 
the d i s t r i c t NMOCD i n s p e c t o r , decided t o c o l l e c t v e r i f i c a t i o n 
samples. The p i t f l o o r was sampled according t h e g r i d diagram 
shown i n s e c t i o n 2e. Samples were al s o c o l l e c t e d from each of 
the p i t w a l l s . These represented grab samples taken from p o i n t s 
which v i s u a l l y appeared t o be the worst case. The v e r i f i c a t i o n 
sample r e s u l t s were analyzed f o r BTXE and TPH and can a l s o be 
found i n S e c t i o n 2e. BTXE l e v e l s were e i t h e r n o t d e t e c t e d or 
w e l l below clean up c r i t e r i a of 50 ppm and 10 ppm f o r benzene. 

B a c k f i l l 

The v e r i f i c a t i o n sample r e s u l t s were discussed w i t h the d i s t r i c t 
NMOCD i n s p e c t o r . The b a c k f i l l i n g o p e r a t i o n was subsequently 
i n i t i a t e d . B a c k f i l l m a t e r i a l was acquired from m a t e r i a l o n s i t e 
as noted i n the o r i g i n a l closure plan (Section 5a). This m a t e r i 
a l appeared t o be predominately a c l a y / s h a l e type m a t e r i a l . The 
f i n a l phase of the b a c k f i l l i n g o p e r a t i o n i n v o l v e d t h e i n s t a l l a 
t i o n of a 2' cap over the e n t i r e excavation area. This was t o 
account f o r s e t t l i n g and t o prevent ponding. 



fel Ei Paso 
•WMH Natural 6as Companu MEMORANDUM 

TO: Sandra M i l l e r DATE: Jan. 7, 1993 

FROM: John Lambdin PLACE: Field Services 
Engineering Laboratory 

Subject: San Juan River Plant, North Flare Pit, Seep Water Results 

On November 4, 1992 the Field Services lab collected one ( l ) water 
sample f o r general chemistry analysis from the remediation p i t . 
The sample was assigned the laboratory number N22712 and analyzed f o r 
general chemistry components i n accordance with EPA and APHA Standard 
Methods. This sample represents the groundwater which was seeping int o 
the excavation during the remediation. 

Attached you w i l l f i n d the results of our te s t i n g , COC and f i e l d 
sampling information. 

Please l e t me know, i f you have any questions. 

cc: David Hall 
Nancy Prince 
Results Log Book 
Fi l e 

Attachments: 

O 
John Lambdin 

FM-10-0003A 



EL PASO NATURAL GAS CD. - NORTH REGION LAB - WATER ANALYSIS REPORT 

LOCATION: SAN JUAN RIVER FLARE PIT 
DATE OF SAMPLE: 11-04-9E 

SAMPLED 3Y: R. BENSON 

PROJECT: 
SAVE FILE: N 

SAMPLE 
POINT 

4' EAST GF 
SMPL.PT.£-3 

LAB ID # 

COMPLIANCE ID # 

N££71E' 

pH 

ALKALINITY AS COS 

6. 7E' 

0 

ALKALINITY AS HCOS 

CALCIUM AS Ca 

5&9 

844 

MAGNESIUM AND Mg 

TOTAL HARDNESS AS CACOC 

443 

0 0 0 

C H L O R I D E AS C I 

S i ^ F A T E AS S 0 4 

S I L I C A AS S i O £ 

10735 

8750 

9 

6£ FLUORIDE AS F 

POTASSIUM AS K 

SODIUM (CALCULATED) 

TOTAL DISSOLVED SOLIDS 

17 

9 5 8 8 0 0 0 

5015© 

5E700 

9 6 0 0 

C O N D U C T I V I T Y ( u m h o s ) 

SODIUM (ACTUAL) 

N I T R A T E AS N Q 3 - N 

1. 90 

3. 74 

ARKS: A l l R e sults expressed as ppm or umhos — 

Analyst Lab S u p e r i n t e n o e n t 



EL PASO NATURAL GAS COMPANY 
FIELD SERVICES LABORATORY 

ANALYTICAL REPORT 
EPA METHOD 8020 - BETX 

SAMPLE IDENTIFICATION 

SAMPLE NUMBER: N22993 

SAMPLE DATE: 12-3-92 
SAMPLE TIME (Hrs.): 1255 

SAMPLED BY: Dennis Bird 
LOCATION: San Juan River Plant 

SAMPLE SITE: Monitor Well #P-8 
SAMPLE POINT: Monitor Well Casing 

DATE OF ANALYSIS: December 9,1992 

REMARKS: 

R E S U L T S 

PARAMETER PPB 
(ug/L) 

QUAUFIER COMMENTS,' 

BENZENE <10 

ETHYLBENZENE <10 

TOLUENE <10 

TOTAL XYLENES <10 

rc -d By: 
Tj Oate 



QUALITY CONTROL REPORT 
EPA METHOD 8020 - BETX 
Samples: N22986 to N22997 

LABORATORY DUPLICATES 

SAMPLE 
NUMBER 

N22988 

TYPE 
SAMPLE 
RESULT 
(S) (PPB) 

DUPLICATE 
R E S U L T 
(D) (PPB) 

RPD 
ACCEPTABLE 
RANGE + / - 2 5 % 

Y E S NO 

Benzene 2nd Run <10 <10 0.0 X 
Ethylbenzene 2nd Run 388 391 0.8 X 

Toluene 2nd Run 225 229 0.0 X 
Total Xylenes 2nd Run 941 962 2.2 X 

Narrative: Acceptable! 

FIELD DUPLICATES: 

SAMPLE SAMPLE DUPLICATE ACCEPTABLE 
NUMBER TYPE RESULT R E S U L T RPD RANGE + / - 25% 

(S) (PPB) (D) (PPB) Y E S NO 
N22991/N22992D 

Benzene 2nd VOA Vial <10 <10 0.0 X 
Ethylbenzene 2nd VOA Vial <10 <10 0.0 X 

Toluene 2nd VOA Vial <10 <10 0.0 X 
Total Xylenes 2nd VOA Vial <10 <10 0.0 X 

Narrative: Acceptablel 

LABORATORY SPIKES: 

SAMPLE SPIKE SAMPLE SPIKE ACCEPTABLE 
NUMBER ADDED RESULT SAMPLE %R RANGE 75 -125 %R 

(SA) PPB (S) (PPB) RESULT Y E S NO 
N22986 (SR) (PPB) 

Benzene 20.0 5.4 23.9 93 X 
Ethylbenzene 20.0 1.2 22.1 105 X 

Toluene 20.0 0.0 23.7 119 X 
Total Xylenes 40.0 3.1 46.4 108 X 

Narrative: Acceptablel 

LABORATORY AND TRIP BLANKS: 

SAMPLE ID SOURCE Component (PPB) STATUS 

Benzene EPNG Water <10 ACCEPTABLE 
Ethylbenzene EPNG Water <10 ACCEPTABLE 

Toluene EPNG Water <10 ACCEPTABLE 
Total Xylenes EPNG Water <10 ACCEPTABLE 

iti <e: Acceptablel 

Approved By: 
Date 



o 
a 

ro 

ce 

rsj 
ro 

- j 

ro 
ro 

fc 
ro 
ro 
o 

n 

vt 
ic 

< CO -n 

-n so tfl 

? 8 5 

o 
•o 

o 
UJ 

ro 
-vl 

ro 
"vj •vl 

oo 
*v 

Ov 
o 

oo 
Ov 

Ov 
-vl 

TJ 
0) 
vt 
VI 

51 

I I : 

vf O 
g & 
5 * 

at at 

5 S 8. 3 

5 " " 

TO -» -» 

CD 



ro 
o> 

ro 
ro 
o> 
ui 

a 
is 

ON 
U l 
* N 

CO 
o 
c 

a ro 

a. 
is 

Nf 

ON NN, 
•o 

A 

O 

vn 

U l NN 
NO 

O 
NN, 
IM 

O NN 
ro 

5 « 

» - i 

CO -n < 
> — It x m -i 

58 
S ° 
N ^ 

CO 
m 
X 



70 

s 

a 
rv> 

zr 
o 

Q. 

o 

CL 

O 

a 
-o 
o 

o 
to 
rt 
01 

5" 

m 
ii 
> 
< 
rs 
to 
rt 

a 
zi 

rs 

o 
c 
TJ 

a 
a 

c •o 

0) 

•< 
rt 

O 

a 
O 
O 

00 NN 
•O 

CB 

ro 
* N 

LM 
"Nl 

o 
ON 
00 

00 
"Nl 

-Nl 
"Nl 

OJ 
" N | 

ON 

3 

o 
LH 
•O 

O 

NO 

o 

rvj 
•Nl 

o 
OJ 

1 « 

S ft 

* XN * 

to -n < > ** n z m -1 

5 S3 

g 
_ ru 

S 0 



EI Paso 
Natural Gas Companq MEMORANDUM 

To: John Lambdin 

From: Dennis Bird 

Date: October 30, 1992 

Place: Field Services 
Engineering-Lab 

Subject: San Juan North Flare P i t 

On Wednesday, October 28, 1992, I went t o San Juan River t o 
co l l e c t f i n a l v e r t i f i c a t i o n samples on the north f l a r e p i t . 
There were samples taken on d i f f e r e n t layers on each of the 4 
walls. Samples were taken on the bottom of the p i t at 
various locations. Attached i s a drawing of the area that 
was sampled. 

The s o i l was to be analyzed f o r Total Petroleum Hydrocarbons 
(TPH) and BTXE (Mod 8015/8020) . The TPH w i l l be by the EPA 
Method To Accommodate So i l Samples. The samples were 
assigned the Lab numbers N22653 to N22675. The f i e l d 
services laboratory w i l l be analyzing f o r TPH. The samples 
fo r BTXE (Mod 8015/8020) were sent to Analytical Technologies 
Inc. i n Phoenix, Arizona f o r analysis. 

Should you have any question or comments, please l e t me know. 

cc. Sandra M i l l e r Dennis P . B i r 

FM-10-0003j 
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Onsite Landfarm Summary 

As noted e a r l i e r , EPNG requested approval from NMOCD t o landfarm 
the f l a r e p i t s o i l s o n s i t e . A copy of t h i s request may be found 
i n Section 5c. The supporting reasons f o r t h i s request were the 
lack of BTXE present i n the contaminated s o i l , and the r e l a t i v e l y 
low TPH l e v e l s t h a t were measured (<10,OOOppm). A l s o , t h e 
t r e n c h i n g e x e r c i s e i n d i c a t e d t h a t t h e c l a y l a y e r i n t h e p i t 
bottom extended under the landfarm l o c a t i o n . I t would, t h e r e 
f o r e , act as a good b a r r i e r i n preventing m i g r a t i o n of hydrocar
bons t o groundwater. On October 19, 1992, EPNG received approval 
t o proceed w i t h landfarming t h e s o i l on s i t e . The landfarm i s 
loca t e d on EPNG p r o p e r t y i n the area l o c a t e d due west and south 
of the south f l a r e p i t . The a e r i a l drawing i n Section 4 de p i c t s 
the landfarm f a c i l i t y . 

S o i l from the south f l a r e p i t was spread on the landfarm s i t e i n 
a 6" l a y e r . As the n o r t h p i t s o i l was being t r a n s f e r r e d t o the 
landfarm, i t became evident t h a t space was going t o be a f a c t o r . 
EPNG proposed t o the l o c a l NMOCD inspector t h a t the contaminated 
l a y e r be increased from 6" t o 10". The i n s p e c t o r agreed t o the 
proposal, w i t h the s t i p u l a t i o n t h a t t he equipment used t o t u r n 
the s o i l have the c a p a b i l i t y of d i s k i n g a t l e a s t 14". EPNG and 
i t ' s c o n t r a c t o r proposed t h a t we u t i l i z e a Ford Farm T r a c t o r 
8000 Series equipped w i t h a 3 bottom plow. The NMOCD inspector, 
a f t e r t a k i n g a look a t the proposed equipment, agreed t o increas
ing the thickness of the contaminated l a y e r . 

The e n t i r e perimeter of the landfarm area was pro t e c t e d by 3'-4' 
berms. Double berms were i n s t a l l e d a l ong t h e south and west 
edges because of the tendency f o r run o f f t o go i n t h a t d i r e c 
t i o n . I n a d d i t i o n t o the outer berms, i n t e r n a l berms were b u i l t 
t o keep the c e l l s from being too l a r g e . The i n t e r n a l berms were 
i n s t a l l e d p e r p e n d i c u l a r t o the d i r e c t i o n of p o t e n t i a l water run 
o f f . 

B u r l i n g t o n Environmental has been c o n t r a c t e d t o a d m i n i s t e r t h e 
f a c i l i t y i n accordance w i t h NMOCD g u i d e l i n e s . Background samples 
were secured from t h e landfarm s i t e p r i o r t o sprea d i n g s o i l . 
These r e s u l t s may be found i n S e c t i o n 3b. Once t h e s o i l was 
spread, an i n i t i a l s e t of samples was secured t o e s t a b l i s h a 
baselin e . A copy of the g r i d r e p r e s e n t i n g t h i s sampling e f f o r t 
i s a l s o i n Section 3b. The r e s u l t s are not y e t a v a i l a b l e . The 
landfarm w i l l continue t o be sampled p e r i o d i c a l l y f o r the purpose 
of m o n i t o r i n g t h e r e m e d i a t i o n r a t e of t h e s o i l . Should EPNG 
decide t o enhance degradation by t r e a t i n g the s o i l w i t h f e r t i l i z 
ers, b a c t e r i a , or any other substance, NMOCD w i l l be contacted 
f o r approval p r i o r t o implementation. 



El Paso 
Natural &as Compani| MEMORANDUM 

TO: Sandra M i l l e r ( 

FROM: John Lambdin 

DATE: 11/24/92 

PLACE: Field Services 
Engineering Lab 

Project: san Juan River Plant Landfarm - Background Soil 

On October 21, 1992, the Farmington Field Services 
Engineering Laboratory collected one (1) s o i l sample f o r 
Total Petroleum Hydrocarbon (TPH), General Chemistry, and 
heavy metals analysis from the referenced s i t e . The sample 
was collected i n accordance with New Mexico OCD landfarm 
treatment zone monitoring requirements. The sample was 
assigned the Field Services Laboratory number N22486. 

The sample was analyzed at EPNG's Laboratory f o r TPH by EPA 
Method 418.1 modified to accommodate s o i l samples. We also 
analyzed the sample for general chemistry components by f i r s t 
producing an aqueous extract of the sample and analyzing the 
extract solution according to "Standard Methods". Equal 
portions of the s o i l (mass:mass r a t i o ) were mixed with high 
p u r i t y 18 Megohm water and ultrasonicated f o r 10 minutes 
followed by gravity f i l t r a t i o n to produce the extract. 

A s p l i t portion of the sample was analyzed f o r TPH by 
Analytical Technologies (ATI) using Modified EPA method 8015 
and for BETX using EPA Method 8020. ATI also analyzed the 
sample for heavy metals using standard EPA methods. 

Enclosed are the ana l y t i c a l results f o r a l l these test s , any 
necessary C.O.C. information, and any q u a l i t y control reports 
required. 

Please l e t me know, i f you have any questions or comments. 

V John Lambdin 

cc: David Hall 
Results Log Book 
File 

Attachments: 
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QUALITY CONTROL REPORT 
Modified 418.1 by Infrared 
Total Petroleum Hydrocarbons 
Samples N22486 to N22472 

LABORATORY CONTROL SAMPLES: CALIBRATION C H E C K S 

SAMPLE 
ID SOURCE 

TRUE 
VALUE 
(PPM) 

FOUND 
(MG/KG) %R 

ACCEPTABLE 
RANGE 7 5 - 1 2 5 %R 

Y E S NO 

INITIAL CALIBRATION VERIFICATION 
"B* Heavy Oil (Lot MOR9480) 

HORIBA 300.0 297.6 99.2 X 

LABORATORY AND FIELD DUPLICATES: 

SAMPLE 
NUMBER TYPE 

SAMPLE 
RESULT 
(S) MG/KG 

DUPLICATE 
RESULT 
(D) MG/KG 

RPD 
ACCEPTABLE 
RANGE + / - 35% 

Y E S NO 

None In This Set 2nd Extract 

LABORATORY SPIKES: 

^ SAMPLE 
f A NUMBER 

SPIKE 
ADDED 

(S A) MG/KG 

SAMPLE 
RESULT 
(S) MG/KG 

SPIKE 
SAMPLE 
RESULT 
(SR) MG/KG 

ACCEPTABLE 
RANGE 7 5 - 1 2 5 %R 

Y E S NO 

None In This Set 

R E F E R E N C E SOIL (Laboratory Control Sample) 

SAMPLE SOURCE 
KNOWN 
VALUE 

SAMPLE 
RESULT 
FOUND 

ACCEPTABLE 
RANGE + / - 35% 

ID (MG/KG) (MG/KG) RPD Y E S NO 

ERA TPH STANDARD #1 
LOT # 91016 

ENVIRONMENTAL 
RESOURCE ASS. 

2350 2606 10.3 X 

ERA TPH STANDARD #2 w/interf. 
LOT #91016 

ENVIRONMENTAL 
RESOURCE ASS. 

Not Run Not Run ERR 
"il ' 

LABORATORY REAGENT BLANK: 

SAMPLE ID 

Freon Solvent 
Reagent Blank 

Approved By: 

SOURCE 

HORIBA 
EPNG Lab 

r„̂ c - y y ^ 
1 Date 

TPH LEVEL (MG/KG) STATUS 

<10.0 
<10.0 

ACCEPTABLE 
ACCEPTABLE 



EL PASO NATURAL GAS COMPANY 
FIELD SERVICES LABORATORY - WATER ANALYSIS 

LOCATION 
SOURCE 

DATE OF SAMPLE 
SAMPLED BY 

Matrix 
Extraction Date 

San Juan River Plant 
Land Farm Soil, 2' below Surface 
1 0 - 21 -92 
Richard Benson 
Soil Ectract 
1 1 - 12-92 

PROJECT: 
SAVE FILE 

REPORT DATE 

LF Monitoring 
N22486W 
Nov. 24, 1992 

SAMPLE 
POINT 

Middle of 
Land Farm 

2 ' Down 

LAB ID # N22486 

pH (Units) 7.74 

CALCIUM AS Ca 136 

MAGNESIUM AND Mg 13 

TOTAL HARDNESS AS CaC03 393 

CHLORIDE AS Cl 26 

SULFATE AS S04 162 

FLUORIDE AS F 5.7 

POTASSIUM AS K 10 

SODIUM as Na 30 

CONDUCTIVITY (umhos) 900 

NITRATE as N 0 3 - N 67 

Anion - Cation Balance Attached 

— All Results expressed as ppm or umhos — 

REMARKS: 

The soil sample was extracted in accordance with the procedures outlined in this report. The resulting extractant 
fluid was analyzed for the parameters shown above using procedures outlined in Standard Methods for the 
Examination of Water and Wastewater, AWWA, 17 Edition, 1989. 

\ / Arfalyst Date Liab Superintendent Liab Superintendent Date 



CATIONS 

Concentration 
(in ppm) 

41 Na 30 

10 

Mg 

Ca 

NH, 

13 

136 

Caloulata 

milliEq/L 

~ -> 1.3049 

=====> 0.2558 

> 1.0697 

= — > 6.7864 

•> 0.0000 

r ANIONS 

Mont Sample 

Total equivalence for cations: 9.4169 

Total equivalence for anions: 9.2447 

The percent difference is: 0.922 

Concentration 
(in ppm) 

Cl 

SO. 

HC0„ 

CO, 

PO, 

26 

162 

5.7 

N0„ 

SiOn 

300 

milliEq/L 

0.7334 

3.3730 

0.0000 

0.0000 

0.0000 

0.3000 

4.8383 

0.0000 

The acceptance criteria has been set at: 5.002 

fix \OV\ 





AnalyticalTechnologies, Inc. 9830 S. 51st Street Suite B-113 Phoenix. AZ 85044 (602)496-4400 

ATI I . D . 210908 

November 6, 1992 

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

Project Name/Number: None given TvOs-. (tutti. flltx-yd 
Sou*, Fl«»e <V+ L«**> 

Attention: John Lambdin forfdlt. Fa*** 
2 ' h<Uco Afirh'tft. (br<r*"t Su^Ct* 

On 10/23/92, Analytical Technologies, Inc. received a request to 
analyze s o i l sample(s). The sample(s) were analyzed with EPA 
methodology or equivalent methods. The results of these analyses 
and the qu a l i t y control data, which follow each set of analyses, 
are enclosed. 

I f you have any questions or comments, please do not hesitate to 
contact us at (602) 496-4400. 

lary Tyer (j ScoHert V. Woods 
Project Manager Laboratory Manager 

RVW:ktd 
Enclosure 

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



AnalyticalTechnologies, Inc. 

ffEENT 
OJECT # 

PROJECT NAME 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
(NONE) 

ATI I.D. : 210908 

DATE RECEIVED : 10/23/92 

REPORT DATE : 11/05/92 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 N22486 >Z' helous M̂ 'v-<- Gr*»<l 5or-f*Ce SOIL 10/21/92 

TOTALS 

MATRIX # SAMPLES 

SOIL 1 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s project w i l l be disposed of i n t h i r t y (30) days from the 
date of th i s report. I f an extended storage period i s required, please contact 

• l r sample control department before the scheduled disposal date. 



J j ^ AnalyricaiTechnologies, nc. METALS RESULTS 

CLIENT 
PROJECT # 
PROJECT NAME 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
(NONE) 

ATI I.D. : 210908 

DATE RECEIVED : 10/23/92 

REPORT DATE : 11/05/92 

PARAMETER UNITS 01 

SILVER MG/KG <0.5 
ARSENIC MG/KG <5 
BARIUM MG/KG 296 
CADMIUM MG/KG 0.3 
CHROMIUM MG/KG 29.5 
MERCURY MG/KG <0.1 
LEAD MG/KG 7 
SELENIUM MG/KG <5 

• 



1 
J j ^ AnalyticalTechnologies, nc. METALS - QUALITY CONTROL 

LIENT 
PROJECT # 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 

PROJECT NAME : (NONE) ATI I.D. : 210908 

SAMPLE DUP. SPIKED SPIKE % 

PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC REC 

SILVER MG/KG 21090801 <0.5 <0.5 NA 20.2 25.0 81 
ARSENIC MG/KG 21090801 <5 <5 NA 42 50 84 
BARIUM MG/KG 21090801 296 286 3 341 50.0 90 
CADMIUM MG/KG 21090801 0.3 <0.3 NA 21.0 25.0 83 
CHROMIUM MG/KG 21090801 29 .5 29.9 1 71.8 50.0 85 
MERCURY MG/KG 21090801 <0.1 <0.1 NA 2.5 2.5 100 
LEAD MG/KG 21090801 7 6 15 48 50 82 
SELENIUM MG/KG 21090801 <5 <5 NA 39 50 78 

\lr~ 

% Recovery - (Spike Sample Result - Sample Result) 

Spike Concentration 

RPD (Relative Percent Difference) 

X 100 

(Sample Result - Duplicate Result) 

Average Result 
X 100 



J j j \ Analytical Technologies,Inc. 

^ ' GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. : 21090801 

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

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

EL PASO 
(NONE) 
(NONE) 
N22486 
SOIL 

NATURAL GAS, NEW MEXICO DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

10/21/92 
10/23/92 
10/23/92 
10/28/92 
MG/KG 

1 

COMPOUNDS RESULTS 

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

FUEL HYDROCARBONS (CALCULATED SUM) 

SURROGATE PERCENT RECOVERIES 

DI-N-OCTYL PHTHALATE (%) 

• 

<5 
<5 
18 

18 

64 



J } j \ j AnalyticalTechnologies ,lnc. 

GAS CHROMATOGRAPHY - RESULTS 

REAGENT BLANK 

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

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
(NONE) 
REAGENT BLANK 

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

210908 
10/23/92 
10/24/92 
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 

DI-N-OCTYL PHTHALATE (%) 

<5 
<5 
<5 

<5 

86 

• 

A* 

v 



^ | | ^ AnalyticalTechnologies, nc. 

QUALITY CONTROL DATA 

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

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
(NONE) 
21091026 

ATI I.D. 

DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

210908 

10/25/92 
SOIL 
MG/KG 

COMPOUNDS 

FUEL HYDROCARBONS (C10-C22) 

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

0 <5 50 41 82 41 82 

• 

% Recovery - (Spike Sample Result - ̂ P 1 ^ * ® ' ^ ' x 1 0 „ 

Spike Concentration 

RPD (Relative % Difference) = (Spiked Sample - ̂ p U c a t e S p i k e) 
Result Sample Result 

Average of Spiked Sample 
100 



^J^. AnalyticalTechnologies, inc. 
GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. : 21090801 

TEST : BTEX (8020) AND MTBE 

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

EL PASO 
(NONE) 
(NONE) 
N22486 
SOIL 

NATURAL GAS, NEW MEXICO DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

10/21/92 
10/23/92 
10/23/92 
10/26/92 
MG/KG 

1 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 
METHYL-t-BUTYL ETHER 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 

<0.025 
<0.025 
<0.025 
<0.025 
<0.12 

86 



A ^AnalyticalTechnologies, Inc. G A S CHROMATOGRAPHY - RESULTS 

REAGENT BLANK 

TEST : BTEX (8020) AND MTBE 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
(NONE) 
REAGENT BLANK 

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

210908 
10/23/92 
10/23/92 
MG/KG 
N/A 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 
METHYL-t-BUTYL ETHER 

<0.025 
<0.025 
<0.025 
<0.025 
<0.12 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 92 



AnalyticalTechnologies ,lnc. 

QUALITY CONTROL DATA 
ATI I.D. 

TEST : BTEX (8020) AND MTBE 
210908 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
(NONE) 
21091026 

DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

10/24/92 
SOIL 
MG/KG 

DUP DUP 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC .SAMPLE REC. RPD 

BENZENE <0.025 1.0 0.98 98 0.93 93 5 
TOLUENE <0.025 1.0 0.98 98 0.88 88 11 
ETHYLBENZENE <0.025 1.0 0.95 95 0.89 89 7 
TOTAL XYLENES <0.025 3.0 3.0 100 2.7 90 11 
METHYL-T-BUTYL ETHER <0.12 2.0 2.2 110 2.1 105 5 

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

Spike Concentration 

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

X 100 
Average of Spiked Sample 
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El Paso MEMORANDUM Natural Gas Campanq 

To: John Lambdin Date: January 15, 1993 

From: Dennis Bird Place: Field Services 
Engineering-Lab 

Project: San Juan River Dirt Farm 

On Thursday, January 14, 1993 Richard Benson and I went to 
San Juan River to c o l l e c t s o i l samples from the d i r t farm. 
This was the f i r s t sampling since the d i r t was removed from 
the north and south f l a r e p i t s . Attached i s a drawing where 
the samples were taken. 

The s o i l was to be analyzed f o r Total Petroleum Hydrocarbons 
(TPH). The samples were analyzed by the EPA Method 418.1 
Modified t o accommodate s o i l samples. The samples were 
assigned the laboratory numbers N30025 to N30063. The f i e l d 
services laboratory w i l l be analyzing the s o i l . 

The samples were stored on ice immediately a f t e r c o l l e c t i o n . 
The s o i l was sampled using a auger, sampling depth was 
between 4 to 6 inches deep. 

Should you have any question or comments please l e t me know. 

• 

cc. David Hall 
Sandra M i l l e r 

FM-10-0003A 
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LEGEND: 

300. EM-38 ISOPLETH LINE 
(300+ TO BE EXCAVATED) 

RECEIVED 
SEP 17 1991 

OIL CONSERVATION DIV. 
SANTA FE 

El Paso 
Natural S n Conpamj 

EM38 ISOPLETH LINES. 

PROJECT: 63715 (EPNG-SJ) 
LOCATION: SAN JUAN RIVER PLANT 

K.W. BROWN 
& 

ASSOCIATES, INC. 

DATE: 12\15\89 
FIGURE: 2 
SCA^ j SHOyN 



El Paso 
Natural Has Companq 

P O. BOX 4990 
FARMINGTON NEW MEXICO 87499 

September 16, 1992 

Mr. William C. Olson 
New Mexico O i l Conservation Division 
P.O. Box 2088 

Santa Fe, NM 87504 

Re: Flare P i t Closures at San Juan River Plant 

Dear Mr. Olson, 
El Paso Natural Gas Co. i s developing f i n a l plans t o close the 
north and south f l a r e p i t s at San Juan River Plant per discharge 
plan requirements. We are seeking NMOCD approval t o close the 
p i t s i n the following manner. 

As stated i n our November 1, 1991 correspondence to NMOCD, visu
a l l y contaminated s o i l i s to be removed from each of the f l a r e 
p i t s to a depth of approximately 10 feet. An assessment w i l l be 
made at that time to determine the need for further action. 

For the south f l a r e p i t , rocks s h a l l be separated from the con
taminated s o i l . This w i l l be performed by running the s o i l 
through a "shaker" type apparatus on s i t e . Removal of the rocks 
w i l l help us reduce costs by reducing the volume going to the 
landfarm. A l l rocks th a t are separated out w i l l be allowed t o 
weather, w i l l be placed back i n t o the excavation, and covered 
with b a c k f i l l . This procedure w i l l also be performed f o r the 
north f l a r e p i t , should the s i t u a t i o n warrant. 

Monitor well #MW-4, W-2, and piezometer P-8 were sampled on July 
8, 1992 and analyzed f o r BTEX. A l l results were below detectable 
l i m i t s f o r those c o n s t i t u e n t s . For your convenience, I have 
enclosed a copy of a drawing which indicates the position of the 
sampling p o i n t s w i t h regard t o the f l a r e p i t s . I have also 
enclosed copies of the a n a l y t i c a l data. 

The south f l a r e p i t w i l l be b a c k f i l l e d w i t h native s o i l taken 
from EPNG property near our Angel Peak f a c i l i t y . The north f l a r e 
p i t w i l l be ba c k f i l l e d with dike material taken from the nearby 
evaporation pond. In order to prevent surface ponding, both p i t s 
w i l l be contoured appropriately to d i v e r t runoff. 



September 16, 1992 
Page 2 

A l l contaminated s o i l w i l l be t r a n s p o r t e d t o Env i r o t e c h ' s land-
farm f a c i l i t y located on highway 44. Remediation and t r a n s p o r t a 
t i o n services w i l l be provided by Bu r l i n g t o n Environmental, Inc.. 

EPNG wishes t o begin remediation a c t i v i t i e s as soon as possi b l e . 
El Paso would l i k e t o schedule work t o begin the week of 9/21/92, 
pending your approval. 

I f you have any questions or comments regarding t h i s matter, you 
can reach me a t (505)599-2141. Your prompt a t t e n t i o n would be 
g r e a t l y appreciated. 

Sincerely, 

El Paso N a t u r a l Gas Co. 

Sandra D. M i l l e r 
Sr. Environmental S c i e n t i s t 

cc: W.D. H a l l , El Paso Na t u r a l Gas Co. 
Denny Foust, NMOCD 



SOUND ANALYTICAL SERVICES, INC. 

tr 
SPECIALIZING IN INDUSTRIAL & TOXIC WASTE ANALYSIS 

« U PACIFIC HIGHWAY EAST. TACOMA. WASHINGTON 9*42* - TELEPHONE <206)M2-2310 - FAX (206)?2 $0*7 

Report To: Burlington Environmental 
Seattle F a c i l i t y 

Report On: Analysis of Water 

IDENTIFICATION: 
Samples received on 07-13-92 
Project: EPNG 

Date: July 17, 1992 

Lab No.: 25610 
Page 1 of 4 

ANALYSIS: 

Lab No. 25510-1 Client ID: 

BTEX by Method 8020 
Date Extracted: 7-15-92 
Date Analyzed: 7-15-92 

Benzene, mg/l 
Toluene, mg/l 
Ethyl Benzene, mg/l 
Xylenes, mg/l 

SURROGATE RECOVERY. % 
Trifluorotoluene 

< 0.001 
< 0.001 
< 0.001 
< 0.001 

40285-1 

134 

Lab No. 25610-2 

Benzene, mg/l 
Toluene, mg/l 
Ethyl Benzene, mg/l 
Xylenes, mg/l 

Client ID: 

BTEX by Method 8020 
Date Extracted: 7-15-92 
Date Analyzed: 7-15-92 

< 0.001 
< 0.001 
< 0.001 
< 0.001 

ST*:P P-S 
N21614 40285-2 

SURROGATE RECOVERY, % 
Trifluorotoluene 79 

Continued . . . 

a report fc tiMutxi toietf far the « of tae pcnom or cpiap«ay lo whoa i fc miOiTmecL Thk —bomory tccepu mjnirrubiUty on)y far tbe (fan performance of ta»Jy*fc ie «ccordance wiu 



SOUND ANALYTICAL SERVICES, INC. 

Buriir.gton Environmental 
Project: EPNG 
Page 2 of 4 
Lab No. 25610 
Ju l y 17, 1992 

Lab No. 25610-3 Client ID: 40285-3 

BTEX by Method 8020 
Date Extracted: 7-15-92 
Date Analyzed: 7-15-92 

Benzene, mg/l 
Toluene, mg/l 
Eth y l Benzene, mg/l 
Xylenes, mg/l 

SURROGATE RECOVERY. % 
Trifluorotoluene 

< 0.001 
< 0.001 
< 0.001 
< 0.001 

150 

Lab No. 25610-4 Client ID; 40285-4 

BTEX by Method 8020 
Date Extracted: 7-15-92 
Date Analyzed: 7-15-92 

Benzene, mg/l 
Toluene, mg/l 
Eth y l Benzene, mg/l 
Xylenes, mg/l 

SURROGATE RECOVERY. % 
Trifluorotoluene 

< 0.001 
< 0.001 
< 0.001 
< 0.001 

92 

Continued 

is report it n e e d •ofejy for the a e of the penoa or t o n y ay lo whom it it addressed. Thii Ubora-ory accepts respomxbiliry oniy for tbe doe performance of anaJyn. is accoctUacc wiU 



SOUND ANALYTICAL SERVICES, INC. 
SPECIALIZING IN INDUSTRIAL & TOXIC WASTE ANALYSIS 

4»U PACIFIC HIGHWAY EAST. TACOMA. WASHINGTON M424 - TELEPHONE (206)922-2310 - FAX <206)*22-J047 

* 

QUALITY CONTROL REPORT 

BTEX by EPA SW-846 Method 8020 

Client: Burlington Environmental Seattle Office 
Lab No: 25610gc 
M a t r i x : Water 
U n i t s : rag/1 
Date: July 17, 1992 

DUPLICATES 
Dup No, 25610-5 

Sample Duplicate 
Parameter (S) (D) RPD FLAGS 

Benzene 5.6 5.5 1.8 
Toluene 0.25 0.23 8.3 
Ethyl Benzene 0.24 0.24 0.0 

nXylenes 1.2 1.2 0.0 

SURROGATE RECOVERY.% 
Trifluorotoluene 142 141 

RPD = Relative Percent Difference 
= [(S - D) / ((S + D) / 2] x 100 

METHOD BLANK 

Parameter Blank Value 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

< 0.001 
< 0.001 
< 0.001 
< 0.001 

SURROGATE RECOVERY,% 
86 Trifluorotoluene 86 

V 

a report • iaraed toJety for the »e of tbe perton or comptay la whom tt • tddreated. Tha Uboraorjf tccepo repontfciay only far Ux doe pofciram* of iMlyrii in laatdiace ir» 

diMU* — r * - " - DTKtiae. Ia ao evcaf thall Sound AaaMkal Service*. lac or its emolovtrj be resooanbk tor coauoacatial or weoaJ rtimatra • aav kind or ia aav m m 



0 

CO 
0 
3 
O" 

R
e 

o w 
</> 
> » 

o CO 
c 

o < 

> * 
Wn 

o 
o CO 

o 
CO 

< 
Q. 

ri 

> 
r-

z 

z 
JJ 

z 
o o 

o 

> 1 
Z tn 

3 
O 
V) , 
>.P> 
ro *-

m 

z 

S i -

&•'< 2 

33 O CNJ C/) 

OJ 

X 

< 

o o m o 
P) 
o j 
cy 
( 0 
o 
OJ 

iNOUXINOO OOOO NJ Q3AI303H 

SH3NIV1NOO JO dSBWnN 

rr.2-
UJ o 

5«a 

0518 saooaJSH • 
oaoe ssooisad. i i ' i i OiM s.VNfl • 

0t28 s.VOA • j j ! j | issouiau *toaas' sOtNVOHO a"Dl i ' • 1 

O N i i s a i 
30bVH0SIQ 

U -3S -6v -6H 'N 
Qd ' "0 O PO ?Q sv 

ITVIOJ.) S1V13N 

W-WOO 
STV13W dlOX 

ores/uei 
Si.N3Aios asisn-d dIOl 

0*28 
SJ.N3ATOS asisn-d 

(0208)10 0t28 

irxjuwuiTiaia) xi3B 
9108 JO i SU 

ipouiaui aojoi H d i 

0808/809 
s.aod 

otzatzs-snoo 
SOINVOHO 3111VIOA 

0i»S29/SrN/OD 
NVOaO OIOV/n3N3SVB 

1.3 

!i u 
z 

J3I 

vSl 

OS 

,.8 0. £ , 

^ 9 y r t i 

o 

U J Z 
3 0 
u o 

C • u. 
(fl . 2 

> « < 
0 u j 
3 Z !2 = ° = 

sr ? t 
1 5 1 

< 
z 
C3 
in 

a. 
2 
< 

3 ' 3 3 ' 4! 4 
3' 

T i J i 

fe 
a n J -

5' ^ 
a: oi 01 

3-1 3 - : 

^ 3 
I 

o 
I T 

H 

fel 
O ! 

9 
op-

r- ' r— 

— Y2\ ! 

(Jf»- <r ^ ' 
r— r- 1 r»i 

<p| Of* 



GROUNDWATER CONTOURS AND PIEZOME
TER LOCATIONS AT THE WASTEWATER POND 

KW. BROWN 
a 

ASSOCIATES, INC SCALE: AS SHOWN 



STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

BRUCE KING POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

SANTA FE. NEW MEXICO 87504 
1505) 827-5800 

GOVERNOR 

September 28, 1992 

CERTIFIED MAIL 
RETURN RECEIPT NO. P-667-242-299 

Ms. Sandra D. M i l l e r 
Sr. Environmental S c i e n t i s t 
El Paso Natural Gas Company 
P.O. Box 4 99 0 
Farmington, New Mexico 87499 

RE: FLARE PIT CLOSURE 
EPNG SAN JUAN RIVER PLANT 
SAN JUAN COUNTY, NEW MEXICO 

Dear Ms. M i l l e r : 

The New Mexico O i l Conservation D i v i s i o n (OCD) has completed a 
review of the El Paso Natural Gas Company (EPNG) September 16, 1992 
"FLARE PIT CLOSURES AT SAN JUAN RIVER PLANT". This plan proposes 
a method f o r closure of the no r t h and south f l a r e p i t s a t the San 
Juan River Plant. 

The OCD approves of the above referenced closure plan w i t h the 
f o l l o w i n g c o n d i t i o n s : 

1. The assessment t o determine the l a t e r a l and v e r t i c a l extent of 
contamination r e l a t e d t o the f l a r e p i t s w i l l be performed 
pursuant t o the enclosed OCD "GUIDELINES FOR SURFACE 
IMPOUNDMENT CLOSURE". 

2. The excavations w i l l be inspected by OCD p r i o r t o b a c k f i l l i n g . 

3. A r e p o r t containing the r e s u l t s of the closure w i l l be 
submitted t o OCD w i t h i n 60 days of completion of the closure 
a c t i v i t i e s . 

The OCD understands t h a t closure work a t the s i t e w i l l begin on 
September 28, 1992. Please contact Denny Foust at the OCD Aztec 
O f f i c e p r i o r t o commencement of work so t h a t the OCD may have the 
oppor t u n i t y t o have a repr e s e n t a t i v e present. 



Ms. Sandra D. M i l l e r 
September 28, 1992 
Page 2 

Please be advised t h a t OCD approval does not l i m i t you t o the work 
proposed should the closure a c t i v i t i e s f a i l t o remediate petroleum 
contaminated s o i l s w i t h contaminant l e v e l s i n excess of OCD 
actionable l e v e l s or i f ground water should be impacted by 
contaminants m i g r a t i n g from the f l a r e p i t s . I n a d d i t i o n , OCD 
approval does not r e l i e v e you of l i a b i l i t y under any other laws 
and/or r e g u l a t i o n s . I f you have any questions please contact me a t 
(505) 827-5885. 

Will i a m C. Olson 
Hydrogeologist 
Environmental Bureau 

Enclosure 

xc : Denny Foust, OCD Aztec D i s t r i c t O f f i c e 



GUIDELINES 
FOR 

SURFACE IMPOUNDMENT CLOSURE 

(October 29,1991) 

NEW MEXICO OEL CONSERVATION DIVISION 
STATE LAND OFFICE BUILDING 

P.O. BOX 2088 
SANTA FE, NEW MEXICO 87504-2088 
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PREFACE 

The following procedures shall be used as a guide for the closure of surface impoundments used 

for the containment of those wastes regulated by the Oil Conservation Division, individual 

districts may impose additional requirements. All plans and specifications shall be submitted to 

and approved by the Oil Conservation Division prior to closure. Procedures may deviate from 

the following guidelines if it can be shown that the proposed procedure will remove or isolate 

contaminants in such a manner that ground water, surface water and the environment are 

protected from future contamination. 

If a number of impoundments are to be closed by a single company, one plan detailing the 

procedures to be followed at all locations may be submitted for approval. The plan must state 

the specific location of each impoundment that is to be closed under the procedures proposed 

in the plan. 

Constituents and procedures for soil and ground water testing and remediation may vary 

depending on the site specific conditions. 
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OCD Surface Impoundment Closure Guidelines are intended to provide guidance to operators 

and facility owners for closure of surface impoundments in a manner that assures protection of 

surface waters, ground waters and the environment-



PART 1 EXEMPT IMPOUNDMENTS 

I. SITE ASSESSMENT 

Prior to final closure of surface impoundments, the operator or facility owner will 

perform an investigation to determine the extent to which soils and/or ground water have 

been impacted by the operation of the impoundment using the following procedures: 

A. Soil Contamination Assessment 

1. Highly Contaminated Soils 

Highly contaminated soils are defined as soils which are stained or 

saturated with any type of petroleum product. These soils can be 

distinguished by observing the physical properties of the soil for 

observable free phase petroleum product, gross staining and evidence of 

a very strong odor. These physical properties are criteria which may be 

used to determine if the soil is highly contaminated. 
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2. Other Contaminated Soils 

Other contaminated soils are defined as those soiis which do not exhibit 

highly contaminated characteristics as described in Pan 1 I.A.I, above. 

The following field or laboratory procedures may be utilized to determine 

the degree of contamination: 

a. Headspace Method 

i . Fill a 0.5 liter or larger jar half full of sample. 

ii. Seal top tightly with aluminum foil. 

iii. Ensure sample is at IS to 25 degrees Celsius or 

approximately 60 to 80 degrees Fahrenheit. A warm water 

bath should be used if necessary to raise sample 

temperature to an acceptable range. 

iv. Aromatic hydrocarbon vapor concentrations must be 

allowed to develop in the headsoace of the sample jar for 

5 to 10 minutes. During this headspace development 

period, the sample jar should be shaken vigorously for 1 
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minute. 

v. Pierce aluminum foil seal with the probe of either a PID or 

FID organic vapor analyzer, and then record the highest 

(peak) measurement. The instrument must be calibrated to 

assume a benzene response factor. 

Laboratory Method 

i. Sampling Procedure 

1. Collect samples in clean air tight jars, preferably 

jars supplied by the laboratory which will conduct 

the analysis. 

2. Cool and store samples on ice. 

3. Promptly ship sample to the lab for analysis 

following chain of custody procedures as necessary, 



ii. Analysis Methods 

Below are the OCD required laboratory methods required 

for the analysis of contaminated soils. Alternate laboratory 

methods may be used for analyzing soils for contaminant 

concentrations, if approved in advance by the OCD. 

1. Purgeable organic contaminants will be determined 

using EPA Method 8010 and EPA Method 8020. 

2. Total Petroleum Hydrocarbons (TPH) will be 

determined using the modified EPA Method 8015. 

B. Ground Water Contamination Assessment 

The installation of monitor wells to determine the impact of the disposal of wastes 

to' surface impoundments may be required depending on the results of the 

assessment of soil contamination at the site. If monitor wells are required, they 

are to be installed and sampled using the following guidelines: 
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Monitor Well Installation 

a. Locations 

One monitor well should be installed through the center of the 

impoundment or directly adjacent and downgradient of the 

impoundment to determine if ground water has been impacted by 

disposal activities. Additional monitor wells, upgradient and 

downgradient of the impoundment, to delineate the full extent of 

ground water contamination may be required if ground water 

directly underneath the pit has been found to be impacted by 

disposal activities. 

b. Construction 

Monitor wells construction materials shall be selected to be 

chemically resistant to the contaminants to be monitored and be 

able to be installed without the use of glues or adhesives. 

Monitor wells shall be constructed according to accepted industry 

standards with a minimum of five feet of well screen above the 

water table to accommodate seasonal fluctuations in the static 

water table. 
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2. Ground Water Sampling 

Ground water shall be sampled from monitor wells according to accepted 

industry standards. Samples shall be analyzed for potential contaminants 

contained in the wastes disposed of in the impoundment. All laboratory 

analyses will be conducted pursuant to standard EPA Methods unless OCD 

has approved the use of alternate laboratory methods. 

H. Action Levels 

A. Soils 

The action levels listed below apply directly for sites where soils are to be 

remediated in place or removed for treatment on the surface. 

1. Highly Contaminated Soils 

a. Soils which are determined to be highly contaminated either by the 

observation of physical properties must be remediated. 
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Other Contaminated Soils 

a. Field Headspace Method 

A measurement of 100 parts per million (ppm) or greater of total 

organic vapor indicates that remedial action is necessary. 

b. Laboratory Method 

Remedial action is necessary if any of the following contaminant 

levels are exceeded: 

i . The sum of the concentrations of all detected aromatics is 

greater than 50 ppm. 

ii . The benzene concentration is greater than 10 ppm. 

iii. The concentration of TPH is greater than 100 ppm. 
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B. Ground Water 

Ground waters found to be contaminated from waste disposal at a surface 

impoundment with free phase products and dissolved phase constituents in excess 

of New Mexico Water Quality Control Commission (WQCC) water quality 

standards will be required to perform remedial actions. 

EM5PIATIQN, 

A. Soils 

When a contaminated soil requires remediation according to standards set forth 

in Part 1.0.A., it must be remediated according to the criteria described below. 

Removal 

a. Highly Contaminated Soils 

Highly contaminated soils should be excavated from the ground to 

the maximum depth and horizontal extent practicable. 
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b. Other Contaminated Soils 

Contaminated soil which exceeds the action levels set out in Part 

1.II.A.2. must be excavated to the maximum depth and horizontal 

extent practicable until samples from the walls and bottom of the 

excavation pass the contaminant specific action level. 

Disposal/Treatment 

Below is a list of options to be used for either the treatment or disposal 

of contaminated soils. 

a. Disposal 

Excavated contaminated soils may be disposed of offsite at an 

OCD approved facility with prior OCD approval. 

b. Treatment Of Excavated Soils 

i . Thin Spreading 

Soil must be spread in a single layer no greater than six 

inches thick in a bermed area. If the depth to the seasonal 
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high static water level is less than 100 feet, the soil must 

be placed in a level bermed area on an impermeable bamer 

such as hypalon or concrete. All necessary precautions 

must be taken to prevent runoff of contaminants or the 

infiltration of contaminants below the ground surface. The 

soil should be disced to enhance aerobic biodegradation 

approximately once every two weeks. 

ii. Other Methods 

The OCD encourages other methods of soil remediation, 

including but not limited to, active soil aeration, 

bioremediation and thermal treatment. Alternatives to thin 

spreading must be proposed to OCD for approval or 

disapproval prior to commencement of remediation 

activities. Soils which are temporarily stockpiled prior to 

treatment or disposal must be kept on an impermeable 

barrier in a bermed area to prevent runoff or infiltration of 

contaminants. 

Residual Contamination 

Where contaminated soils remain beyond the horizontal or vertical 
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extent of practicable excavation, they must be treated in place .In 

place treatment may be accomplished using vapor venting, 

bioremediation or some other treatment system. The method to be 

used must be approved in advance by the OCD and must be 

capable of reducing contaminant levels in a timely manner. 

Ground Water 

When contaminated ground water requires remediation according to standards set 

forth in Part l.n.B., it must be remediated according to the criteria described 

below. 

I . Free Phase Contamination 

Free phase products must be removed from ground water. Floating 

product can be removed from ground water through the use of either 

skimming type devices or total fluid type pumps. The OCD does not 

endorse the use of any specific product for the removal of free phase 

products from ground water. 
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2. Dissolved Phase Contamination 

Ground water contaminated with dissolved phase constituents in excess of 

WQCC water quality standards can be remediated by either removing and 

treating the ground water or insitu treatment. The OCD does not require 

the use of any specific technique or product to remediate contaminated 

ground water. If treated waters are to be disposed of onto or below the 

ground surface, a discharge plan must be submitted and approved by 

OCD. 

IV. TERMINATION OF REMEDIAL ACTION 

Remedial action may be terminated when the criteria described below have been met: 

A. Soils 

Soil contamination must be reduced to a concentration which will not contaminate 

ground water through percolation (aquifer recharge) or as the water table rises 

and falls with seasonal fluctuations. Analytical testing must be conducted on sites 

where the seasonal high static water table is 50 feet or less and the ground water 

contains 10,000 ppm or less of total dissolved sohdsfTDS). The appropriate, 
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contaminant specific procedure for soils testing must be conducted on 

representative samples of the remaining contaminated soils. The results of the 

analysis of these samples must conform to the standards specified in Pan 

I.II.A.2.. of the guidelines. 

If the soil contaminant standards cannot practicably be attained, a risk assessment 

may be performed and provided to OCD for approval showing that the remaining 

contaminants will not pose a threat to beneficial use for the foreseeable future 

Ground Water 

A ground water remedial action may be terminated if all free phase product has 

been removed from the water and the concentration of dissolved phase 

contaminants in the ground water does not exceed New Mexico WQCC water 

quality standards. 

If the water quality standards cannot practicably be attained, a risk assessment 

may be performed and provided to OCD for approval showing that the remaining 

amtaminants will not pose a threat to beneficial use for the foreseeable future 
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Upon completion of any necessary remediation activities the impoundment shall be 

backfilled with clean materials and mounded to prevent ponding. 
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• P ^ c n p ° s o x 4990 

• K a f l a U FARMINGTON NEW MEXICO 87499 
Natural Gas Companq 

October 12, 1992 

Mr. William Olson 
New Mexico O i l Conservation Division 
P.O. Box 2088 
Santa Fe, NM 87504 

Dear Mr. Olson; 

El Paso Natural Gas Co. is currently remediating and closing the 
two f l a r e p i t s located at our former San Juan River Plant i n 
K i r t l a n d , NM. Our a c t i v i t i e s to date have been l i m i t e d to the 
south f l a r e p i t . We have excavated approximately 10,000 cubic 
yards of s o i l since we started the p r o j e c t . We a n t i c i p a t e that 
the f i n a l amount: from the south f l a r e p i t w i l l be greater than 
12,000 cubic yards. 

We have i d e n t i f i e d a d i s t i n c t clay layer at a depth of approxi
mately 12-15 feet below the o r i g i n a l p i t bottom. We have also 
performed some exploratory trenching around the perimeter of the 
p i t . I t appears tha t the contamination at the p i t berm i s ap
proximately 15 f e e t t h i c k . As you f o l l o w the trench out, the 
thickness of the contaminated layer drops d r a s t i c a l l y and quick
l y . EPNG proposes to remove the contaminated plume to the point 
where the r a t i o of overburden vs. contaminated layer i s approxi
mately 5:1. 

We have performed preliminary sampling and analyses at various 
phases of the project. A summary of the a n a l y t i c a l results along 
w i t h d e s c r i p t i o n s of the sample l o c a t i o n s i s enclosed. The 
results have indicated the following: 

1. The TPH results i n the clay layer are well below 100 ppm. 

2. The s o i l t h a t i s being excavated from the p i t i s showing 
levels of approximately 7000ppm TPH. 

3. The excavated s o i l i s very black i n color. The blackness i s 
due to the presence of iron s u l f i d e . 

4. There i s l i t t l e or no BTEX levels i n the excavated s o i l s . 

5. The TPH readings indicate hydrocarbons i n the range of C10-
C36. 



Mr. William Olson 
10/12/92 
Page 2 

Denny Foust of NMOCD's Aztec o f f i c e has inspected the remediation 
operations on two d i f f e r e n t occasions. He has commented that the 
contaminated s o i l i s not as r i c h as he a n t i c i p a t e d . He also 
stated t h a t pending your review, the option of landfarming the 
s o i l on s i t e may be feasible. As a r e s u l t of the conversations 
that I have had with Mr. Foust, I am submitting a proposal that 
EPNG landfarm the s o i l on s i t e . I fe e l that the following items 
are i n support of my request. 

1. The TPH l e v e l s i n the cl a y layer are w e l l below lOOppm. 
This indicates t h a t the clay i s acting as a b a r r i e r to any 
migration. (The clay layer i s also evident i n the trenches 
that we excavated.) 

2. The monitor w e l l located 100 feet downgradient of the p i t 
has tested negative for BTEX. This supports item #1 above. 

3. The contaminated s o i l has l i t t l e or no BTEX content. (Well 
below NMOCD guideline l i m i t s . ) 

4. The TPH levels of the contaminated s o i l are r e l a t i v e l y low. 

5. As r e l a t e d t o item #2 above, the groundwater has not been 
impacted by the s o i l when i t was i n the p i t . Placing i t on 
the surface would be less of a r i s k . 

6. The TPH analyses show hydrocarbons i n the range of C10-C36. 
These are heavy ends and are less l i k e l y to migrate. 

7. EPNG has adequate property i n the immediate v i c i n i t y t o 
accommodate a landfarming operation. 

As with s i m i l a r landfarming applications t h a t you have approved 
for EPNG, the San Juan River s i t e would be operated according t o 
NMOCD g u i d e l i n e s . This would include berming, d i s k i n g , and 
periodic sampling. EPNG would also be w i l l i n g to explore the use 
of a d d i t i v e s t o speed up the degradation of the s o i l . EPNG 
acknowledges that t h i s would apply to the f l a r e p i t project only. 
Contaminated s o i l s from locations outside of San Juan River Plant 
would not be brought i n . 



Mr. William Olson 
10/12/92 
Page 3 

Landfarming on s i t e would result in significant cost savings to 
EPNG. I f you have any questions or comments, you can reach me at 
505/599-2141. I look forward to your response regarding this 
matter. 

Sincerely, 

E l Paso Natural Gas 

SaVidra D. Miller 
Sr. Env. Scientist 

cc: Mr. Denny Foust, NMOCD, Aztec Office 
Mr. W.D. Hall, EPNG 



SAN JUAN RIVER PLANT 
SOUTH FLARE PIT CLOSURE 
SAMPLE DESCRIPTIONS 

Sample Number N22296 - This s o i l sample was taken on the west 
side of the p i t i n the area j u s t below the contaminated layer. 

Sample Number N22297 - This s o i l sample was taken on the west 
side of the p i t i n the black s o i l l ayer, j u s t above the clay 
layer. 

Sample Number N22298 - This s o i l sample was taken on the east 
side of the p i t i n the black s o i l layer. The clay layer on east 
side of the p i t was deeper than on the west side. 

Sample Numbers N22299 to N22301 - These samples were taken from a 
trench t h a t was dug perpendicular t o the west side of the p i t , 
extending outside the p i t perimeter. 

Sample Numbers N22306 to N22308 - These samples were composited 
from the excavated s o i l stockpile. 

Sample Numbers N22310 to N22315 - These samples were composited 
frcm the excavated s o i l stock p i l e . 

Sample Number N22316 - This sample was taken at the p o i n t at 
which the clay layer began i n the p i t bottom. 
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STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

ir 

BRUCE KING POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

SANTA FE, NEW MEXICO 87504 
(505) B27-5BO0 

GOVERNOR October 19, 1992 
ANITA LOCKWOOD 
CABINET SECRETARY 

CERTIFIED MAIL 
RETURN RECEIPT NO. P-667-242-303 

Ms. Sandra D. M i l l e r 
Sr. Environmental S c i e n t i s t 
El Paso Natural Gas Company 
P.O. Box 4990 
Farmington, New Mexico 87499 

RE: FLARE PIT CLOSURE PLAN MODIFICATION 
EPNG SAN JUAN RIVER PLANT 
SAN JUAN COUNTY, NEW MEXICO 

Dear Ms. M i l l e r : 

The New Mexico O i l Conservation D i v i s i o n (OCD) has completed a 
review of the El Paso Natural Gas Company (EPNG) October 12, 1992 
correspondence requesting permission t o modify EPNG's September 16, 
1992 "FLARE PIT CLOSURES AT SAN JUAN RIVER PLANT" which was 
approved by OCD on September 28, 1992. The m o d i f i c a t i o n seeks t o 
remediate petroleum contaminated s o i l s o n s i t e using landfarming 
techniques instead of removing the s o i l s f o r o f f s i t e d i s p o s a l . 

The above referenced request t o modify the p r e v i o u s l y approved 
f l a r e p i t closure plan i s hereby approved w i t h the f o l l o w i n g 
c o n d i t i o n s : 

1. Only contaminated s o i l s generated dur i n g the closure of the 
San Juan River Plant f l a r e p i t s w i l l be landfarmed o n s i t e . 

2. The l o c a t i o n of the landfarm, i d e n t i f i e d by you i n our October 
16, 1992 conversation, w i l l be the 15 acre area west and south 
of the south f l a r e p i t . 

3. The landfarm w i l l be operated according t o the attached 
operating c o n d i t i o n s . 



Ms. Sandra D. M i l l e r 
October 19, 1992 
Page 2 

Please be advised t h a t OCD approval does not r e l i e v e EPNG of 
l i a b i l i t y should the landfarm operation r e s u l t i n a c t u a l p o l l u t i o n 
of surface waters or the environment actionable under other laws 
and/or r e g u l a t i o n s . I n a d d i t i o n , OCD approval does not r e l i e v e you 
of l i a b i l i t y f o r compliance w i t h any other laws and/or r e g u l a t i o n s . 

I f you have any questions please contact me a t (505) 827-5885. 

Wi l l i a m C. Olson 
Hydrogeologist 
Environmental Bureau 

Attachment 

xc : Denny Foust, OCD Aztec D i s t r i c t O f f i c e 



ATTACHMENT TO OCD PERMIT APPROVAL 
EL PASO NATURAL GAS COMPANY 

SOILS LANDFARM 
SAN JUAN RIVER GAS PROCESSING PLANT 

(October 19, 1992) 

LANDFARM OPERATION 

1. The landfarm area w i l l be bermed t o prevent runon or r u n o f f t o 
or from the landfarm area. 

2. A l l contaminated s o i l s w i l l be spread and disked w i t h i n 72 
hours of r e c e i p t . 

3. S o i l s w i l l be spread on the surface i n s i x inch l i f t s or le s s . 

4. S o i l s w i l l be disked a minimum of one time every two weeks 
(biweekly) t o enhance biodegradation of contaminants. 

5. Successive l i f t s of contaminated s o i l s w i l l not be spread 
u n t i l a l a b o r a t o r y measurement of T o t a l Petroleum Hydrocarbons 
(TPH) i n the previous l i f t i s less than 100 p a r t s per m i l l i o n 
(ppm) , and the sum of a l l aromatic hydrocarbons (BTEX) i s less 
than 50 ppm, and the benzene i s less than 10 ppm. 
Comprehensive records of the l a b o r a t o r y analyses and the 
sampling l o c a t i o n s w i l l be maintained by EPNG. A u t h o r i z a t i o n 
from the OCD w i l l be obtained p r i o r t o a p p l i c a t i o n of 
successive l i f t s . 

6. Moisture w i l l be added as necessary t o c o n t r o l blowing dust 
and t o enhance bioremediation. There w i l l be no ponding, 
p o o l i n g or r u n - o f f of water allowed. Any ponding of 
p r e c i p i t a t i o n w i l l be removed w i t h i n seventy-two (72) hours of 
discovery. 

7. Enhanced bio-remediation through the a p p l i c a t i o n of microbes 
(bugs) w i l l only be permitted a f t e r p r i o r approval from the 
OCD. Request f o r a p p l i c a t i o n of microbes must include the 
l o c a t i o n of the area designated f o r the bio-remediation 
program, composition of a d d i t i v e s , and the method, amount and 
frequency of a p p l i c a t i o n . 

8. No f r e e l i q u i d s or s o i l s w i t h f r e e l i q u i d s w i l l be accepted a t 
the s i t e . 

9. Comprehensive records of a l l m a t e r i a l disposed of a t the 
f a c i l i t y w i l l be maintained by EPNG. The records f o r each 
load w i l l include: 1) the o r i g i n ; 2) an a l y s i s f o r hazardous 
c o n s t i t u e n t s , i f r e q u i r e d ; 3) t r a n s p o r t e r ; and 4) exact c e l l 
l o c a t i o n . 



TREATMENT ZONE MONITORING 

1. One (1) background s o i l sample w i l l be taken from the center 
p o r t i o n of the landfarm two (2) f e e t below the n a t i v e ground 
surface. The sample w i l l be analyzed f o r t o t a l petroleum 
hydrocarbons (TPH), general chemistry, and heavy metals using 
approved EPA methods. 

2. A treatment zone not t o exceed two (2) f e e t beneath the land 
farm w i l l be monitored. A minimum of one random s o i l sample 
w i l l be taken from each i n d i v i d u a l c e l l , w i t h no c e l l being 
l a r g e r than f i v e (5) acres, s i x (6) months a f t e r the f i r s t 
contaminated s o i l s are received i n the c e l l and then q u a r t e r l y 
t h e r e a f t e r . The sample w i l l be taken a t two t o three (2-3) 
f e e t below the n a t i v e ground surface. 

3. The s o i l samples w i l l be analyzed f o r TPH, v o l a t i l e aromatic 
organics (BTEX) q u a r t e r l y and general chemistry and heavy 
metals annually using approved EPA methods. 

4. A f t e r o b t a i n i n g the s o i l samples the boreholes w i l l be f i l l e d 
w i t h an impermeable m a t e r i a l such as bento n i t e cement. 

REPORTING 

1. A n a l y t i c a l r e s u l t s from the treatment zone monitoring w i l l be 
submitted t o the OCD Santa Fe O f f i c e w i t h i n t h i r t y (30) days 
of r e c e i p t from the l a b o r a t o r y . 

2. The OCD w i l l be n o t i f i e d of any leak, break, s p i l l , blow out, 
or f i r e or any other circumstance t h a t could c o n s t i t u t e a 
hazard or contamination i n accordance w i t h OCD Rule 116. 

CLOSURE 

When the f a c i l i t y i s t o be closed no new m a t e r i a l w i l l be 
accepted. E x i s t i n g s o i l s w i l l be remediated u n t i l they meet 
the OCD standards i n e f f e c t a t the time of closure. The area 
w i l l then be reseeded w i t h n a t u r a l grasses and allowed t o 
r e t u r n t o i t s n a t u r a l s t a t e . Closure w i l l be pursuant t o a l l 
OCD requirements i n e f f e c t a t the time of closure. 
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EXECUTIVE SUMMARY 

Closure of the wastewater impoundments and flare pits and remediation of the salt-affected 
soils at El Paso Natural Gas Company's San Juan River Plant can be accomplished by limited 
excavation and the installation of a soil cover, provided that the water level of the induced 
water table is lowered. The primary objective ofthe closure effort will focus on the need to 
isolate salts in the subsurface. These recommendations are supported by the field data, 
environmental setting, and a bench-scale study. 

A geophysical survey using a Geonics EM38 Ground Conductivity Meter (EM38). and soil 
sampling were used to define quantitatively the extent of the salt-affected soils in the drainage 
area. This field exercise defined an outer boundary for an excavation area of approximately 24 
acres. The data also illustrate a soil profile impacted by salts to a depth exceeding 4 ft, which 
makes extensive excavation economically impractical. Therefore, the proposed excavation in 
the drainage area will be limited to the upper 6 in. of soil, which will effectively remove the 
most highly impacted soils. The excavated soils can be buried in the retired wastewater 
impoundments. 

The environmental results in the formation of saline soil horizons at depths of 1-6 f t . The 
formation of these saline horizons is the direct result of limited rainfall and the type of soils 
present. Remedial activities presented in this report are designed to simulate naturally 
occurring soil conditions. 

A bench-scale study determined that the potential for capillary rise in the local soils was in 
excess of 2 f t when the soil was in contact with a shallow water table. Hence, closure ofthe site 
will require that the artificially high water table resulting from the leaking wastewater im
poundments be eliminated before closure can begin. It is also recommended that the north raw 
water impoundment be closed to further ebminate the potential for a high water table. 

Closure of the wastewater impoundments and the salt-affected drainage will require some 
recontouring and the installation of a soil cover system. The cover system design will include 
two layers: the first will be a sandy textured soil from borrow site #1 or #3, and the second will 
be finer textured soil from borrow site #2. This design will create a slight textural dis
continuity that will aid in moisture retention. 

i v 
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1.0 INTRODUCTION 

This plan addresses the final closure activities developed by K. W. Brown & Associates, Inc. 

(KWB&A) for the wastewater impoundments and flare pits at El Paso Natural Gas Company's 

(EPNG) San Juan River Plant (SJRP). which is located in Section 1, Township 29 N, Range 15 W, 

San Juan County, approximately 8 miles west of Farmington, New Mexico (Figure 1). A total of 

five units will be addressed in this plan: wastewater impoundments 1,2, and 3 and the north 

and south flare pits (Figure 2). Additionally, areas that have been affected by the operation of 

the wastewater impoundments (i.e., surface soils downgradient ofthe north impoundments) 

will be addressed. This closure plan is arranged in a format that includes discussions ofthe 

regulatory considerations, investigation efforts, closure methodology, cover system design, 

and post-closure care. 

This document combines all closure recommendations and data presented to EPNG into 

one final closure report. This closure report will define the final methods and procedures that 

were ultimately selected for final closure of the impoundments and pits. It is not within the 

scope of this plan to detail dally activities, describe specific types of equipment used to 

implement closure, or present engineering specifications for all aspects of closure activities to 

be performed at the site. Though some specific details are offered, this closure plan is designed 

to allow EPNG and the state agencies the flexibility to address specific conditions as they arise. 

The primary objective of the closure effort will focus on isolating salts in the subsurface. 

Additional closure objectives will concentrate on the presence of organic constituents, 

development and implementation of a program to ensure the long-term stability of the closed 

units. 

Closure activities proposed for the wastewater impoundments and the salt-affected 

drainage will include shallow excavation (6 in. depth), recontouring ofthe surface, and the 

installation of a soil cover system. The north and south flare pits will be re-excavated in much 

the same manner depending on the amounts and type of wastes present. 

1 
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2.0 BACKGROUND INFORMATION AND SCOPE 

This section defines the magnitude of the closure effort, addresses regulatory requirements 

that govern the closure ofthe wastewater ponds and flare pits, and Includes a brief discussion 

on past operation ofthe waste management units. 

2.1 UNIT DESCRIPTION AND HISTORY 

The three wastewater ponds at the SJRP cover approximately 33 acres and have a combined ca

pacity of 98.2 acre-feet. As wastewater was discharged, it was received by pond 1, then pumped 

to pond 2, and if necessary, allowed to flow by gravity to pond 3. All wastewater handled at the 

ponds and flare pits was nonhazardous. 

Over the past 30 years, these impoundments have received both contact and noncontact 

wastewaters. Recently, discharge to the impoundments has been limited to wastewater from 

noncontact sources. Sources of noncontact wastewater received by the Impoundments included 

boilers, water treatment, cooling towers, and stormwater. Contact wastewaters from 

scrubber/separators, dehydration, the gasoline plant, and the sulfur plant were discharged to 

the ponds in the past. All contact wastewater is now discharged to a double-lined surface im

poundment, which is equipped with a leak detection system. 

2.2 ENVIRONMENTAL FACTORS 

One ofthe objectives ofthe closure plan is to present a method by which the salts (and other 

waste constituents) present at the site can be isolated in the subsurface. To prevent migration of 

the salts or other waste constituents following closure, it is important to consider avenues that 

could lead to migration either at the surface or through leaching. Therefore, climate, 

hydrogeology, and stormwater runoff are reviewed in view of their potential to influence waste 

and especially salt migration. Additionally, a brief description of local land use is presented to 

illustrate that closure activities will not adversely impact daily activities in the surrounding 

areas. 

4 
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2.2.1 Ciimal£ 

The climatic setting at the site is characterized by low amounts of precipitation, a high evapo

ration potential, temperate winters, and hot summers. The mean annual precipitation is 7.6 

in. (mean annual snowfall is 12 in.) and the potential evaporation rate, as measured from a 

free water surface (lake evaporation), is 46.2 in. per year. These values readily illustrate the 

strongly negative water balance at the site. Temperatures for the area are characterized by 150 

days during which the mean minimum dally temperature is 32'F or less and 60 days for which 

the maximum temperature is equal to or exceeds 90*F. Table 1 illustrates a simple water 

balance for the area and includes representative temperatures. 

The significance of the water balance is Its influence on local groundwater recharge. 

Intuitively, minimal rainfall and a strongly negative water balance indicate that recharge is 

limited, but this alone does not define the magnitude of recharge or verify that recharge is not 

occurring. Therefore, additional data are required to quantify groundwater recharge. 

Work performed at the site during the Phase I investigation for the land application system 

included the collection of deep cores (90 ft) using a hollow-stem auger. Samples collected from 

the cores were submitted to Dr. William Stone at the New Mexico Bureau of Mines and Minerals 

Resources for analysis to determine the native rate of recharge for the area. Results ofthe anal

ysis from these cores indicate the native recharge rate is approximately 0.03 in./yr. for the 

alluvial sediments documented on the southern side ofthe facility (Stone, 1987). The recharge 

rate is not anticipated to exceed this value ln the area of the north units, and may very well be 

less due to the more abundant clay (shale) sediments on the north side ofthe facility. 

Table 1. Water balance and temperature ranges for the SJRP. 

Month 
Meana 

Precip. (in.) 
Lake a 

Evap. (in.) 
Precip.-Evap. 
Balance (In.) Min. (T) 

Temperature D 

Max. CF) Avg. (T) 
January 0.65 0.77 -0.12 15 42 30 
February 0.47 0.82 -0.35 20 50 31 
March 0.62 3.04 -2.42 34 58 40 
April 0.52 5.13 -4.61 33 70 50 
May 0.45 5.86 -5.41 42 80 60 
June 0.30 7.29 -6.99 50 88 68 
July 0.70 7.01 -6.31 61 92 78 
August 0.98 6.22 -5.24 58 90 74 
September 0.84 4.63 -3.79 49 82 63 
October 0.87 3.04 -2.17 38 71 52 
November 0.53 1.63 -1.10 22 55 40 
December 0.68 0.80 -0.12 20 43 32 

Annual 7.61 46.24 -38.63 36.8 68.4 51.5 

Values from EPNG comments to OCD, April 1988. 
Values from NOAA Climatic Atlas, 1979. 

5 



K. W. Brown & Associates. Inc. EPNG San Juan Final Closure Plan 

2.2.2 Hydrogeology 

Investigations associated with the land application site have identified a piezometric divide 

between the wastewater ponds and the south flare pit. Because this divide is reasonably well 

documented, the hydrogeology of the northern units will be considered separately from the 

south flare pit. 

North Units 

The hydrogeology of the north units ls based on interpretations offered in the land application 

feasibility study, borings conducted during the installation of the "P" monitoring wells around 

the wastewater ponds, and logs provided by San Juan County concerning geologic investiga

tions at the Kirtland landfill. From the available Information, it appears that groundwater on 

the north side ofthe divide naturally occurs at depths in excess of 36 ft. However, because the 

ponds once represented a source of recharge, an artificial water table was created at or slightly 

below the ground surface. The ponds are now partially drained and with the completion of 

drainage and drying time, it is anticipated that the artificial water table will dissipate. 

Flow of the "artificial groundwater" follows surface topography to the northwest and the 

configuration ofthe contours is influenced by groundwater mounding caused by the ponds 

(Figure 3). During the land application feasibility study, it was determined that some "ground

water" was moving in a southerly direction crossing the divide In the area of piezometer E - l l . 

However, this probably represents a small percentage of the total flow. During closure activi

ties, depth-to-water measurements will be taken in the piezometers and changes in groundwa

ter flow direction will be documented. 

In the area ofthe north wastewater ponds, it appears that a clay/shale zone is acting as a 

confining layer that perches the infiltrating water near ground surface. As the water moves 

laterally along this zone, capillary action draws the water to the surface and the precipitating 

salt causes the formation of a salt crust. 

South Flare Pit 

The hydrogeology ln the area of the south flare pit appears to be very similar to the setting de

scribed in the land application reports (KWB&A, 1987a, 1987b). The surface geology is charac

terized by sandy Quaternary alluvium that overlies gray shale. The log of monitoring well 4 

(MW-4) and piezometer W-2 Indicates that the alluvium is approximately 53 ft thick and is 

underlain by gray shale. The shale appears to represent a confining layer along which 

groundwater flows. 

6 
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The depth-to-water measurements for MW-4 and W-2 are 47 and 53 ft, respectively. 

Groundwater flow in the area, as defined by MW-4 and piezometers W-2 and P-12, indicates that 

movement is to the southwest, which is consistent with surface topography. Depth-to-water 

measurements during closure activities will be gathered to further verify the southwesterly 

groundwater flow direction. 

2.3 STORMWATER RUNOFF 

As per New Mexico Oil Conservation Division's (NMOCD) request, EPNG completed a watershed 

study, including a computer simulation of rainfall/runoff conditions, of the salt-affected area 

to the north of the SJRP; this area lies within the Stevens Arroyo watershed. Following this 

study, EPNG purchased this property from the state. The impetus for conducting this study was 

twofold: (1) to generate expected stream flow conditions for a predetermined climatic event and 

(2) to aid in the development of stormwater management techniques during closure activities. 

Appendix A describes the hydrologic setting of Stevens Arroyo, the hydrologic data available 

to EPNG, a detailed description ofthe computer program used to simulate rainfall/runoff 

conditions, and findings obtained as a result of the effort. 

2.4 SURROUNDING LAND USE 

Land to the north and west of the facility is owned by the State of New Mexico and is currently 

under lease to a private individual for livestock grazing. To the east are several small commer

cial buildings, the Kirtland city landfill, and scattered residences. To the south are several res

idences and additional commercial buildings. Figure 4 illustrates local land use. 

It is unlikely that closure activities will result In a release that would impact any of the lo

cal residences. However, a release from the south flare pit could affect groundwater that flows 

to the southwest, where several residents pump groundwater. The most likely avenue followed 

by a release from the north units would be down Stevens Arroyo to the San Juan River. 

2.5 REGULATORY CONSIDERATIONS 

Discussions with NMOCD, New Mexico Environmental Improvement Division (NMEID). and 

the U.S. Environmental Protection Agency (EPA) Region VI personnel indicate that NMOCD 

has jurisdiction over natural gas processing plants in New Mexico. However. NMOCD has no 

formal guidance for closure of surface Impoundments. It is the Intent of EPNG to provide 

closure of these units that would be deemed acceptable, ln both technical and regulatory 

arenas. 

8 
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3.0 INVESTIGATION EFFORTS 

As stated previously, the NMOCD does not have formal guidelines for the closure of waste units 

at natural gas facilities. Therefore, it is left to the owner/operator of facilities to compose clo

sure criteria that NMOCD will find acceptable. 

Before proposing closure criteria, it should be remembered that the primary objective of 

these closure activities ls to isolate the salts at the site to prevent future migration and the ul

timate impact that migrating salts would have on the San Juan River. It is not within the scope 

ofthe closure activities to return all ofthe affected areas to background conditions. Hence, the 

closure methods will be based on preventing the likelihood of future migration, rather than 

restoring the site to its "native state." Characterization of the affected areas was accomplished 

through soil sampling and analysis ln conjunction with a geophysical field survey and a 

bench-scale capillary rise laboratory study. 

3.1 SOIL SAMPLING AND ANALYSIS 

Two separate soil sampling events were performed to characterize the magnitude to which soils 

ln the drainage basin below the wastewater impoundments were affected by leaching salts 

(Figure 5). The first set of soil samples was collected in March 1988 to characterize the chem

istry of soils In the drainage basin below the Impoundments. These samples received numeric 

identifiers (e.g., 1:0-1 denotes sample 1, depth 0-1 ft) (KWB&A, 1988). The second set of soil 

samples was collected In October 1989 for correlation ofthe EM38 survey to the soil electrical 

conductivity (EC). 

Both soil sampling events were conducted using a standard hand auger to collect samples at 

1 -ft soil intervals. The maximum soil sampling depth was 4 ft. During the 1988 soil sampling 

event, the impoundments had not begun to dry; therefore, the soils situated topographically 

downgradient from the impoundments were saturated, which made sampling very difficult. 

However, the impoundments had essentially dried out by the 1989 soil sampling event, result

ing in more efficient sampling conditions. 

Laboratory analyses for the 1988 soil samples Illustrate high EC values as well as high val

ues for constituents found in inorganic salts (e.g., sodium, calcium, magnesium, carbonate, 

chloride, potassium, and sulfate). Other than the elevated concentrations of salts at the sur-

10 
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face, no clear trends with respect to depth as a function of EC were noted. EC values remain 

high throughout the sampled soil profile 

The laboratory results for the 1989 soil samples, once again, do not illustrate a clear trend 

tn terms of soil EC gradients. Furthermore, the magnitude of the EC values is essentially the 

same as those ofthe 1988 samples (Appendix B). 

3.2 GEOPHYSICAL SURVEY 

A geophysical survey designed to collect EM conductivity measurements was performed in 

October 1989 by KWB&A in the salt-affected drainage basin area. The objective of this field in

vestigation was to both quantitatively and qualitatively define the magnitude and aerial ex

tent of the salt-affected area. EM conductivity surveys are well-recognized and popular inves

tigative tools for the delineation of salt-affected soils. 

The EM data were collected using a Geonics EM38 Ground Conductivity Meter which mea

sures apparent ground conductivity ln units of mmhos/m. Individual data points were 

recorded using a data logger that interfaces with the EM38. 

The EM38 is capable of looking into a soil profile to a depth of 5 ft when in the vertical 

dipole position, which was the position used ln this investigation. A reading is taken with the 

EM38 instrument placed on the ground surface. The reading is directly proportional to the rel

ative EC ofthe soil and can be influenced by the soil texture, amount of salt present, and buried 

metal objects (e.g.. pipelines). 

Interpretation ofthe EM38 data, in part, consisted of contouring a map ofthe values col

lected along the transects and correlating Individual EM38 measurements with EC analytical 

values for soil samples collected in the study area (KWB&A, 1989). In addition to contouring the 

EM38 values, the surface area of segregated EM levels was also calculated (Table 2). 

3.3 CAPILLARY RISE STUDY 

A major concern of the closure effort is the upward migration of salts. To quantify the up

ward migration potential of the soli, a bench-scale study was undertaken to determine if a cap

illary barrier was needed. The principle behind a capillary barrier is that a textural disconti

nuity in a soil profile will restrict the vertical movement of moisture. Hence, Installing a capil

lary barrier is a method by which upward vertical migration can be eliminated (Brady, 1974). 

The potential for capillary rise was determined empirically via a bench-scale experiment 

using two local soils that could be used to construct the cover system. Evaluation of climatic 
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Table 2. Surface areas for EM38 lsopleth lines. 

EM38 Value 
(mmhos/m) 

Projected Surface Area 3 

Exclusive Nested 
(acres) (acres) 

Estimated Soil 
Saturated Paste E C b 

(mmhos/cm) 

200-300 19 43 15.7 
300-400 12.7 24 21.2 
400-500 6.9 11.3 28.7 
500-600 2.9 4.4 38.0 
600-700 1.1 1.5 49.2 
700-800 0.2 0.4 62.4 
800-900 0.15 0.2 77.4 
900-1,000 0.05 0.05 94.3 

Surface area calculated as a planar surface. 
EC values correspond to upper EM38 values. 

factors that Influence the potential for salt migration was extracted from prior reports 

prepared for the land application study (KWB&A, 1987a. 1987b). 

3.3.1 Capillary Rise Potential 

A primary consideration in the remediation of the wastewater ponds and the salt-affected 

drainage is to prevent future migration of salt from the site to the San Juan River. This closure 

plan calls for excavating the surficial soils in the drainage, which are heavily affected with 

salt, and placing them in the wastewater ponds. Once ln place, a cover system would be con

structed over the wastewater ponds and portions of the drainage to limit the Infiltration of pre

cipitation and the subsequent vertical migration of salt downward to groundwater or upward 

to be redeposited at the soil surface. 

Part of the closure effort will entail the construction of a cover system to isolate the salts 

present in the soils found ln the drainage basin and the pond bottoms. To this end, it was desir

able to find a local source for soil to be used in the cover system. Hence, three separate soil 

samples were collected from potential borrow sites (Figure 5). In addition to identifying soils 

that are suitable for use in the cover system, it is may be possible to use the different borrow 

soils to construct a textural discontinuity in the soil cover (see Section 5.0). 

Testing of the three potential borrow soils included textural analysis and EC. Based on 

these results, borrow soli #2 was omitted from further testing because of its finer-grained tex

ture and its higher EC (2,980 umhos/cm) relative to the other borrow soils (data included in 

Appendix B). Borrow soils #1 and #3 were packed Into 2-ft-long, 3-in.-diameter clear Plexiglas 

columns, which were in turn placed in a free water source containing rhodamlne dye. Timed 
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observations were taken during the course ofthe experiment to measure the capillary rise 

potential. 

The bench-scale study clearly illustrates that if the cover system were constructed of a 2-ft 

borrow soil layer and if this layer were exposed to a free groundwater source, then the potential 

exists to wick water, as well as any salts that may be present, to the surface. With the closure of 

the wastewater ponds and the removal of the hydraulic source, these conditions are not ex

pected to be present. 

3.3.2 Physiography 

Because capillary bench-scale study clearly indicates the potential for upward salt migration 

exists under certain circumstances, the local setting must be examined to determine if the cir

cumstances necessary for capillary rise could occur. Characteristics concerning the local set

ting that need to be examined include the depth to groundwater, occurrence of native saline 

horizons, and water balance. 

3.3.2.1 Depth to Groundwater 

The capillary rise study illustrated that more than 2 ft of borrow soil would be needed if the 

bottom ofthe soil column were in contact with a free water surface (i.e., the water table). It can 

be demonstrated that the water table is subsiding as a result of removing the hydraulic head 

from the wastewater ponds. Thus, it is reasonable to argue that capillary rise will occur only if 

precipitation is sufficient to support a natural elevated water table. 

Observations during the 1988 soil sampling event clearly illustrated that soils in the 

drainage were saturated and the water table was sufficiently near the surface to preclude the 

collection of some 3-4-ft samples. Collection of the 1989 soil samples generally illustrated 

that the soils were not saturated and the water table was deeper than noted the previous year. 

Current site conditions point to a native water table at a depth in excess of 36 ft, which is more 

than adequate to allow the salt-affected soil to be isolated using a soil cover system. 

3.3.2.2 Saline SoU Horizons 

Soils in the area are identified in the San Juan County Soil Survey as the Badland-Monierco-

Rock (BB) outcrop complex and the Blancot-Notal (BT) Association. The BB soils are character

ized as having an annual wetting depth of about 11 in. where a native vegetative cover exists, 

whereas the BT soils have an average annual wetting depth of 6-16 in. (Soil Conservation 

Service [SCSI. 1980). 

The wetting depth of a soil is important to this project for two reasons; first, if moisture 

cannot penetrate the soil profile It is not likely that salts will migrate, and second, if a wetting 
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front exists, then it Is likely that a saline horizon will develop within the soil profile, not at 

the soil surface (Brady, 1974). 

Saline horizons have been documented in local soils during the land application study 

(KWB&A, 1987a) and a saline horizon was noted during the collection of borrow soil #1. The 

presence of saline horizons in the soil profile across the area strongly indicates the downward 

movement of salts to a depth that corresponds to the annual wetting front. 

3.3.2.3 Water Balance and Salt Migration 

The annual wetting front mentioned Section 2.2.1 is directly related to the local water balance, 

which was determined to be negative during the land application study (KWB&A, 1987a. 1987b). 

Average annual precipitation was calculated to be 7.6 in. and the evaporation potential was es

timated at 46.2 in. (Table 1). This skewed water balance lends credibility to the identified wet

ting front depths. 

In addition to considering the vadose zone interaction of precipitation and salt movement, 

it is worthwhile to re-evaluate the calculations offered by Dr. William Stone (Stone, 1987) con

cerning the migration of salt to groundwater for the area and the computer modeling exercises 

conducted for the land application study. Dr. Stone's migration calculations were based on soil 

samples collected during the land application study and a procedure he developed at the New 

Mexico Bureau of Mines and Mineral Resources. His calculations indicate local recharge to 

groundwater is on the order of 0.03 in. annually (Stone. 1987). This empirically derived 

recharge rate suggests vertical migration of salts from the areas to be remediated will, for all 

practical purposes, not occur. 

Modeling simulations conducted to determine if wastewater could be Irrigated, without In

ducing migration of salt to the groundwater, were performed as a precursor to implementing 

the land application system. Results of the modeling Indicated that significant quantities of 

wastewater could be Irrigated, in addition to the annual precipitation, without Increasing the 

native groundwater recharge rate (KWB&A, 1987a). Therefore, it can be stated with a reasonable 

degree of certainty that recharge to groundwater from the remediated salt-affected areas will be 

negligible, if any occurs at all. 

3.3.3 Summary and Discussion 

The results of bench-scale testing to empirically derive the capillary rise potential for borrow 

soils that could be used to construct the cover system clearly Indicate that if a free water surface 

is present, then water and salts will be wicked through the soil cover system. Review of the lo

cal setting indicates that the water balance, soils, and expected depth to water are such that this 

situation will not occur In the EPNG site area. However, this is contingent upon removing the 

15 



K. W. Brown & Associates, Inc. EPNG San Juan Final Closure Plan 

artificial water table caused by the wastewater Impoundments and the north raw water im

poundment. Information gathered during the land application study and observations during 

the field activities associated with this project indicate that local conditions are favorable for 

the formation of a saline horizon in the subsoil. Thus, using a soil cover of 18 in. (as discussed 

in Section 4.4) in this area will be an effective measure in isolating an elevated salt layer. 
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4.0 CLOSURE 

Closure activities at the EPNG site will entail groundwater monitoring, soil and sludge sam

pling and analysis, and unit-specific closure protocols developed for the drainage basin, the 

wastewater impoundment, and the flare pit. 

4.1 GROUNDWATER MONITORING 

Prior to initiating closure activities, the groundwater in the drainage basin area must be moni

tored using the piezometers present to determine that a depth-to-water measurement of 

approximately 15 ft is maintained. Soils ofthe textural class found in the drainage basin area 

will require a depth to water of 15 ft to ensure that capillary rise will not reach the surface 

(Brown, 1991). Results from the bench-scale study indicate that capillary rise through a soil 

cover constructed from potential borrow sites is possible. The conditions needed to cause 

capillary rise would be saturated conditions near the soil surface (i.e., shallow water table). 

However, it appears the shallow water table that persisted at the site was the direct result of 

water leaching from the wastewater impoundments. Therefore, by removing the hydraulic 

head from the impoundments, it is expected that the water table will drop to acceptable levels. 

Recent observations from the site indicate that the water table is responding favorably to the 

reduced hydraulic head. If necessary, measures can be taken to ensure that the ponds remain 

empty and the groundwater lowered to a level that will permit closure. The lined pond at SJRP 

can be used to evaporate any excess water. 

The efforts made to lower the water table would be compromised, however, by the 

reactivation of the north raw water Impoundment. Evidence at the site clearly indicates water 

from this impoundment leaches into the salt-affected drainage basin area. It is reasonable to 

assume that continued operation ofthe raw water impoundment will support an elevated water 

table in some portion ofthe drainage. Therefore, in order to consider using a soil cover system, 

EPNG will need to remove the raw water Impoundment from service. 

4.2 SLUDGE AND SOIL SAMPLING AND ANALYSIS 

Sludge and soil samples were collected by EPNG on January 18, 1991, for analysis from the 

wastewater impoundment bottoms and the areas surrounding the wastewater impoundments. 
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These samples were collected as the Initial phase of closure activities to assess the condition of 

the site. To determine the effectiveness of reclamation efforts, sludge and soil samples will also 

be collected following implementation of closure activities. These samples will serve to de

termine if additional work is required and will document the condition of the site following 

closure activities. Methods used for collecting the samples and the analytical parameters se

lected are discussed in the following sections. 

4.2.1 Sampling Methodology 

Impoundments 1, 2. 3, and the north flare pit (north units) will be discussed as one area, and 

the south flare pit will be considered separately. In addition to sludge and soil samples col

lected from the affected drainage basin and wastewater impoundment bottoms, background 

soil samples were collected. Background samples were analyzed for the same suite of inorganic 

constituents slated for samples taken from the affected areas. ' 

4.2.1.1 North Units 

The drainage basin area was Investigated using an EM38 survey in conjunction with soil sam

pling to define the level and extent of leached salt In the soil. The area of investigation also en

compassed the previously state-owned land to the north ofthe EPNG facility property line, as 

well as soils on EPNG property (Figure 6). Selection of sampling locations was based on visual 

evidence of salts present at the surface in conjunction with specific EM readings. Collection of 

soil samples was accomplished using a shovel and soil auger. 

The remaining sampling of the wastewater impoundment bottoms and the bottom of the 

north flare pit Included collecting samples from the sludge layer (if present) and the first foot of 

soil underlying the sludge, using a shovel and auger. Visual observations concerning the 

presence of organic constituents below the first foot of soil determined if deeper samples were 

warranted. Wastewater impoundments 2 and 3 were divided into quadrants (Figure 7) and three 

sample locations were selected from each quadrant for a total of 12 individual samples. Both 

sludge and soil samples were collected at these locations. The Individual sludge samples were 

composited to form a single sample, as were the individual soil samples. The composite sludge 

sample and the composite soil sample(s) for each impoundment were then submitted for 

analysis (Figure 8). Selection of the sample locations within the quadrants of the wastewater 

impoundments was done on a site-specific basis. 

Because ofthe smaller size of wastewater impoundment 1, only four individual samples 

were collected; one from each quadrant. As with the other wastewater Impoundments, the 

individual cores were composited to form a single sample for laboratory analysis. 
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Collection of samples from the north flare pit was limited to the first foot of soil within the 

pit and the underlying sludge layer. The north flare pit was also sampled on January 18, 1991, 

by EPNG. Sample locations were selected on a site-specific basis. Because ofthe small size of 

the north flare pit, only two samples of each media were collected to form single composite 

samples. Samples were collected using a hand auger and shovel. 

4.2.1.2 South Flare Pit 

The south flare pit has been inactivated by EPNG and all ofthe free liquids have been removed. 

Samples ofthe sludge and underlying soils were collected on January 18, 1991. Sample loca

tion selection was made on a site-specific basis. The south flare pit was divided into quadrants 

and a single core was collected from each quadrant. A single composite core was generated 

from the four individual cores (refer to Figures 7 and 8). Visual descriptions were recorded in a 

field log. 

4.2.2 Analytical Parameters 

Soil and sludge samples were analyzed for a subset ofthe parameters listed ln the Water Quality 

Control Commission (WQCC) regulations. Section 3-103. Both organic and inorganic con

stituents were examined. Justification for selecting a subset ls based on wastewater analysis 

that indicates that certain chemical species listed ln the regulations are not present in the 

wastewater. Also, some ofthe species listed are known to be absent in the wastes generated at 

natural gas processing plants. Table 3 lists the constituents that will be monitored during 

closure activities. Background samples collected were subjected to the same analysis suggested 

for samples collected In the affected areas, with the exception of the organic parameters. 

Because the anthropogenic organic constituents listed in the WQCC regulations should not 

occur ln native soils, they will not be analyzed for In the background samples. 

Groundwater samples will be collected at the site and analyzed for the suite of parameters 

listed in Table 3. Selection of these parameters is based on the WQCC regulations and the 

relative mobility of the constituent. 

4.2.3 Sample Quality Assurance/Quality Control 

In order to assure the quality of the soil and sludge samples collected, quality assurance/ 

quality control (QA/QC) procedures were followed both ln the field and by the subcontracted 

laboratory. Duplicate samples were submitted for blind analysis as a QC measure for 10 

percent ofthe samples collected. Thus. 1 of every 10 samples was duplicated. Field blanks were 

submitted to gauge lab performance. Briefly, field analytical QA/QC procedures Included 
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Table 3. Analytical parameters for soil, sludge, and groundwater samples. 

Soil and Sludge Samples 

EC 
pH 
Arsenic* 
Barium* 
Cadmium* 

Chromium* 
Chloride 
Cyanide 
Fluoride 
Lead* 
Magnesium* 

Groundwater Samples 

EC 
PH 
Nitrate 
Sulfate 

Chloride 
Magnesium 
Potassium 
Sodium 

Mercury* 
Nitrate 
Potassium 
Sodium 
Selenium* 
Silver* 

Benzene 
Toluene 
Xylene 
Ethylbenzene 

Sulfate 
Zinc 
Benzene 
Toluene 
Xylenes 
Oil & Grease 

* TCLP or EP Toxicity analysis. 

equipment decontamination with dlstilled-water rinse for EC and pH measurements, followed 

by instrument calibration using known standards. QA/QC procedures for cleaning sampling 

equipment used to collect soil and sludge samples for organic laboratory analysis were as 

follows: 

removing all excess soils from the tools 
rinsing with tap water 
rinsing with analytical-grade hexane 
rinsing with analytical-grade acetone 
rinsing with deionized water. 

Dedicated bailers will be used to collect groundwater samples. All equipment used to collect 

groundwater samples, other than the bailers, will be subjected to the same described decontam

ination rinsing procedures, as appropriate. 

In addition to observing field QA/QC procedures, laboratory QA/QC was required. 

Information concerning laboratory procedures was provided by the contract laboratory for in

clusion with laboratory results. The laboratory was required to conduct matrix spikes and an

alyze duplicate samples. Recovery rates reported for the QA/QC samples will be required to 

meet the standards specified by the EPA for the given procedure. 

Shipment of all samples collected at the site for offsite analyses were tracked using chain-

of-custody procedures. Organic samples were preserved at 4*C and shipped to the analyzing 

laboratory via an overnight carrier. 

4.3 DRAINAGE BASIN REMEDIATION AND CLOSURE 

Previous investigations have indicated that the drainage basin downgradient from the 

wastewater Impoundments is heavily impacted by salts (KWB&A 1989). The extent ofthe salt-

affected area can be visually distinguished by the presence of amorphous salts at the soil sur-

23 



K. W. Brown & Associates, Inc. EPNG San Juan Final Closure Plan 

face. The magnitude ofthe salt-affected area has been established through the EM38 survey to 

delineate the boundaries for varying levels of impacted soil. 

The need for excavating the soil ls tied to concerns about the potential for future migration 

resulting from extreme precipitation events that could result in the entrainment of salt and the 

surface transport of these salts in the form of runoff from the site to the San Juan River. 

Review of the environmental setting indicates that if the salt were left in place it would, in 

time, be leached Into the soil profile to form an innocuous saline horizon. However, the time 

required to accomplish this would be considerable. Therefore, it is perceived that some type of 

remediation that would hasten this natural phenomenon would be desirable. 

In order to achieve such desirable soil horizonation, while lessening the potential that 

salts will migrate to vulnerable surface water bodies, it is proposed that the most impacted 

surface soils ln the drainage basin be removed to a depth of 6 in. As the soils are excavated, they 

can be transported to one ofthe wastewater Impoundments for disposal. Once excavation is 

completed, the excavation area would be covered with two 9-ln. layers of borrow soil to 

simulate a saline subsoil horizon and to provide a suitable environment for the establishment 

of a vegetative cover (Figure 9). 

4.4 WASTEWATER IMPOUNDMENTS CLOSURE 

Closure activities will focus on filling the wastewater impoundments with the salt-affected 

surface soils excavated from the area between the wastewater Impoundments and the pump-

back Impoundment. Initially, the cut volume of the Impoundments will be calculated to 

determine the amount of soil needed to fill the impoundments and construct the cover system. 

When the impoundments have been filled and the area of affected saline soil effectively closed, 

the Impoundments will be capped with a cover system using soil excavated from a separate bor

row site. The soil cover will be 18 in. thick to prevent capillary rise of the buried salts and to 

restrict infiltration of precipitation. The final step will entail contouring the cover system, as 

well as the area downgradient of the Impoundments, to control ponding, runoff, and erosion. 

Also included in the final step will be the establishment of a vegetative cover to control wind 

erosion. Discussion on the proposed cover system is presented in Section 6.0. 

In addition to closing the wastewater Impoundments and the north flare pit, the pump-

back impoundment will have to be closed. The pump-back Impoundment will be maintained as 

an "active* unit during the closure process to intercept any latent seepage or runoff from the 

impoundments that are scheduled to be closed. Ultimately, the pump-back impoundment will 

be closed as a landfill, and a cover system consistent with the type used for the wastewater im

poundments will be used. The raw water impoundment will also be closed during site closure 
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activities. Sampling of the raw water pond will not be required because it never received 

wastewater. This pond will be filled with the dike material and the most convenient borrow 

material and contoured. 

4.5 FLARE PIT CLOSURE 

Closure of the north flare pit will be incorporated into the closure activities of the wastewater 

impoundments. That is, the contaminated area ofthe flare pit will be excavated and an 18-ln. 

soil cover will be placed over it. Depth of excavation will depend on the depth to which contam

ination has been determined. 

It may be likely that some of the material present in the flare pits will have to be treated 

and may need to be removed. If it is necessary to remove sludges and contaminated soil due to 

high organic constituents content. It is proposed that a small land treatment cell be con

structed to degrade the organic constituents using conventional land treatment technology. 

Following treatment, it ls proposed that the treated soils/sludges then be replaced in the flare 

pit for closure. In the event site assessment activities indicate that the sludges and contami

nated soil can be managed inplace, the bottom ofthe pit will be managed much like a land 

treatment unit to degrade the organic constituents present. Regardless of where the waste mate

rial is treated, samples will be collected for hydrocarbon constituents to verify degradation 

prior to final closure activities. 

4.6 OPTIONAL REMEDIATION EFFORTS 

Dependent upon the data acquired during the site assessment phase ofthe closure process, 

wastewater Impoundment bottoms may be excavated to make room for the disposal of exca

vated soils containing higher salt levels. The objective of this measure is to ensure that soils 

containing the highest levels of salts are as far from the surface as possible. 

Another remediation option is the application of a thin layer of gypsum to the subsoil soil 

surface before the cover system is placed on top. This may prove useful in localized areas of ex

cessively high salt concentrations. In addition to creating a capillary barrier for the upward 

migration of salts, the gypsum will also help stabilize salts that would otherwise move toward 

the surface. 
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5.0 COVER SYSTEM DESIGN 

Based on Information gathered during the land application feasibility study, observations 

from the bench-scale study concerning capillary rise, and field observations, it has been de

termined that a soil cover system will be acceptable, provided that a shallow water table does 

not persist. (Detennining the presence of a water table will rely on measurement from the 

piezometers installed in the drainage basin.) The soil cover system ls Intended for use in the 

drainage area where soils will be excavated as well as over the recontoured wastewater im

poundments. 

Justification for using a soil cover, which consists of 18 in. of borrow soil, is related to the 

amount of precipitation received and the type of soil at the site. These two site characteristics, 

as documented by the SCS and previous field observations, have resulted in the formation of 

natural saline horizons in the soil profile. Using an 18-in. soli cover will, in essence, result in 

the formation of a subsurface saline horizon. 

The effectiveness of the soil cover can be enhanced by using two separate borrow soils. 

Borrow soils #1 or #3 are coarser textured than borrow soil #2; therefore, a minor textural dis

continuity can be created. Using either borrow #1 or #3 to construct the lower portion ofthe 

soil cover will encourage moisture to be retained by the finer-textured borrow soli #2 in place 

as a top dressing (Figure 9). The effects of a shallow water table cannot be discounted because it 

is this feature that has resulted in the precipitation of salt ln the drainage. Therefore, ln order 

for the proposed 18-ln. soil cover to be effective, it ls imperative that the water table be lowered. 

Observations during the field investigation Indicate that soils ln the drainage are drying, and 

the depth to groundwater Is increasing in response to removing the hydraulic head from the 

wastewater impoundments. It will be necessary to verify this trend by routine monitoring. 

Based on this assessment, a gravel capillary barrier is not necessary. Consideration for us

ing textural discontinuity in the cover system may be warranted based on the final cut and fill 

calculations and the observed depth to water. 

The stability of the soil cover system will be insured by the establishment of a vegetative 

cover. A mixture of annual and perennial grasses will be planted on the cover system to 

accomplish soil stability. Attempts will be made to keep vegetative ground cover of the soil 

cover system at approximately 90 percent ofthe vegetative ground cover found ln similar 

background locations. 
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6.0 POST-CLOSURE 

Once all closure activities are completed and the cover systems are in place, the post-closure 

care period will begin. Activities associated with this phase will include measuring water 

levels in the piezometers and establishing and caring for the cover systems. A notice will be at

tached to the property deed which details the location and nature of the closed units. 

6.1 GROUNDWATER MONITORING 

The groundwater In the area will continue to be monitored on a semiannual basis to determine 

that the depth to water remains at or below 15 feet to prevent the upward migration of salts. 

Following the closure activities, it is expected that the depth to groundwater will gradually 

Increase as a result ofthe removal ofthe hydraulic head created by the impoundments. 

Collection of groundwater ls not suggested for the post-closure care period. 

6.2 COVER SYSTEM MONITORING 

The cover system would be monitored visually on an annual basis for approximately 5 years to 

ensure that adequate ground cover by vegetation exists and that salts are not accumulating on 

the soil surface. 

Potential cover system problems that should be monitored are the development of erosion 

channels, subsidence, and degradation to the cover system by prairie dogs. If these or any other 

circumstances arise, they will require alternative steps to ensure the preservation ofthe cover 

system. After the cover system has been stabilized, it can be decided at what time interval it 

will be checked or if monitoring can be discontinued. 
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7.0 SUMMARY AND RECOMMENDATIONS 

This report defines the final methods and procedures that were selected for the closure ofthe 

EPNG SJRP wastewater impoundments and flare pits. The primary objective of this closure ef

fort is to isolate the salt-contaminated soil in such a manner that the salts are no longer mo

bile in the environment. To accomplish this goal, excavation, burial, and a soil cover system 

are proposed. These closure protocols are based on the field data gathered during previous 

studies, an EM38 geophysical study, and a bench-scale capillary rise study. 

Excavation of the drainage basin area will involve the removal of highly impacted surface 

soils exhibiting amorphous salt deposits and degraded soil structure. Visual observations, 

sample data, and the EM38 survey define these areas as having excessively high salt 

concentrations. Additional excavation and recontouring will also be required to insure proper 

slope and drainage patterns are maintained. Information presented in this report supports 

removal of the top 6 in. of affected soil from the drainage basin area. Removal of soil to this 

depth will insure that the most highly Impacted soil is removed and transported to the 

wastewater impoundments for burial. Following excavation, a soil cover system will be put 

inplace using two 9-ln. lifts of native borrow soil. This 18-in. soil cover system will aid ln the 

isolation of the salt-contaminated soil and will provide adequate rooting depth for the 

establishment of vegetation. 

Results from the bench-scale study indicate that capillary rise through a soil cover con

structed from potential borrow sites is possible. The conditions that might cause capillary rise 

would be saturated conditions near the soil surface (i.e., shallow water table). However, it ap

pears that the shallow water table that has persisted at the site is the direct result of water 

leaching from the wastewater Impoundments. Therefore, as the hydraulic head is removed 

from the impoundments, it is expected that the water table will drop to acceptable levels. 

Observations from the site indicate that the water table is responding favorably (e.g.. 

increasing depth from the soil surface) to the reduced hydraulic head. In the event that the 

water table does not fully dissipate, additional options (e.g., drainage system) will be 

considered. 

It is reasonable to assume that continued operation ofthe raw water impoundment would 

support an elevated water table ln some portion ofthe drainage. Therefore, ln order to consider 

using a soil cover system, the raw water impoundment will be removed from service. 
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Use of an 18-in. soil cover over the excavated drainage area and the wastewater 

impoundments represents a cost-effective, environmentally acceptable goal. Evidence 

presented in this report Indicates that environmental conditions are favorable for isolating 

the salts using this approach. Based on closure cost estimates it may be desirable to consider 

constructing a textural discontinuity subsoil horizon by using two different borrow soils 

available at the site. However, the use of a gravel capillary barrier ls not deemed necessary. 

Conclusions offered in this report can be summarized as follows: 

1. The salt-affected area has been identified and the lateral extent quantified. 

2. The salt-affected soil extends to a depth of greater than 4 ft. which makes excavation 
impractical. 

3. Excavation of salt-affected soil can be limited to the upper 6 in. of the drainage basin 
area with highly impacted surface soils and should be followed by placement of a soil 
cover system. 

4. Closure ofthe wastewater impoundments can be limited to placing the salt-affected 
soils excavated from the drainage Into the pond, recontouring, and installing a soil 
cover system. 

5. Construction of the cover system can be limited to an 18-in. layer of borrow soil; the 
thickness may be increased based on cut and fill calculations. 

6. The effectiveness of the cover can be enhanced by employing two borrow soils; the 
coarser soil forms a capillary barrier and the finer textured soil is a moisture-retention 
zone. 

7. An optional layer of gypsum may also be incorporated locally to aid in providing a 
capillary barrier and help stabilize elevated levels of salts. 

8. The presence (or lack) of a shallow water table must be documented prior to initiating 
closure activities. 
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STORMWATER RUNOFF STUDY 

HYDROLOGIC SETTING --

Stevens Arroyo is located in the northwest sector of San Juan County, New Mexico, which is 

characterized by a high plateau dissected by the San Juan River. Runoff conveyed by the in

termittent streams in Stevens Arroyo ultimately empties into the San Juan River (i.e., Stevens 

Arroyo is located within the San Juan River drainage basin). Distant high mountains form an 

orographic barrier to the plateau and river valley, effectively shielding the area from storms 

capable of delivering high volumes of precipitation to the basin. Summer showers are less fre

quent and intense than those occurring ln most of northwestern New Mexico. The majority of 

the annual precipitation received by the county occurs during the winter months (SCS, 1980). 

The principal soil unit occurring In Stevens Arroyo is the Badland-Monlerco-Rock outcrop 

complex. This map unit is characterized by 40 percent Badland soils, 30 percent Monierco 

soils, and 20 percent Rock outcrop. Badland soils consist of barren shale uplands dissected by 

deep dralnageways, accommodating intermittent streams. Soils of the Monierco series were 

formed ln alluvial and eolian material derived mainly from shale. Rock outcrop consists of 

barren sandstone occurring as ridges, benches, and escarpments. Textures assigned to these 

soils by the United States Department of Agriculture (USDA) include fine sandy loam, sandy 

clay loam, clay loam, and loam. Permeability ofthe unit is estimated to range from 0.2-6.0 

in./nr. (SCS, 1980). 

AVAILABLE DATA -

Information used as Input to the watershed model was derived from U.S. Geological Survey 

(USGS) topographic and geologic maps, SCS soil survey of San Juan County, and U.S. Weather 

Bureau Technical Paper 40 (TP-40) (U.S. Weather Bureau, 1963). These sources provided 

information on drainage basin morphology, soil character, and statistical climatic events of 

the region. The available data were adequate to justify performing the watershed study. 

DESCRIPTION OF THE MODEL -

The watershed model chosen for use ln this exercise was the U.S. Army Corps of Engineer 

HEC-1 Flood Hydrograph Package developed at the Hydrologic Engineering Center (HEC) ln 

Davis, California. The computer program—written ln FORTRAN—is implemented on an IBM 
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PC-compatible computer system at K. W. Brown & Associates, Inc. (KWB&A). The version ofthe 

model used in the study is dated January 1985. 

To avoid misstatement of the principal function of the computer model, note that "the 

HEC-1 model is designed to simulate the surface runoff response of a river basin to 

precipitation by representing the basin as an interconnected system of hydrologic and 

hydraulic components" (HEC, 1981). 

As with any type of mathematical modeling exercise, there are a number of assumptions 

accompanying the HEC-1 computer program. The most salient assumptions employed by the 

model include (HEC. 1981): 

• Hydrologic processes can be represented by model parameters that reflect average 
conditions within a sub-basin. 

• Model parameters represent temporal as well as spatial averages. 

• There are no provisions within the model for soil moisture recovery during periods of 
zero precipitation. 

• Stream flow routing is approximated by hydrologic methods and does not consider hy
draulic effects described by the St. Venant equations. 

Similar to the majority of currently available engineering simulation software, HEC-1 is 

designed to operate in "batch" mode. Unlike Interactive programs, a "batch" program conducts 

a single simulation by accepting input, performing computations, and generating output. HEC-

1 requires a number of input data describing the following: 

• stream network geometry; 

• sub-basin characteristics (e.g., area); 

• the precipitation event to be applied to the river basin; 

• interception/Infiltration losses; 

• type of unit hydrograph to be utilized; and 

• type of stream flow routing to be employed. 

The principal output generated by the HEC-1 model consists of values of volumetric flow 

rate versus time, or stream flow hydrographs, at selected locations in the river basin (HEC, 

1981). Conversion of this output to water levels in the river requires a stage (elevation) versus 

discharge (volumetric flow rate) curve. A companion program developed by HEC, called HEC-2 

Water Surface Profiles, can be used conjunctively with HEC-1 to generate "water surface pro

files for steady gradually-varied flow in natural or man-made channels" (HEC, 1982). Usage of 

HEC-2 requires accurate knowledge of channel geometry, however. 
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APPLICATION OF MODEL TO STEVENS ARROYO --

The first step in development of the input file for the model Involved delineation of the wa

tershed and subdivision ofthe watershed into sub-basins. A sub-basin is a component of a wa

tershed possessing approximately uniform hydrologic properties throughout its extent. Figure 

A-l is a map ofthe watershed accommodating Stevens Arroyo and its associated tributaries. 

The watershed was subdivided into eight sub-basins, each with similar hydrologic character

istics (Table A-l). 

Table A-l. Sub-basin characteristics of the Stevens Arroyo Watershed. 

Sub-
basin 

Area* 
(sq mi) 

Length to 
Divideb (ft) 

Average Watershed 
Slopeb (%) 

SCS Curve 
Number0 

SCS Time Lag 0 

(hrs) 

10 1.1131 9,200 4.00 70 1.25 
20 0.9899 11,900 6.67 70 1.19 
30 1.2449 14.400 2.50 70 2.27 
40 0.2797 5,400 9.23 70 0.54 
50 0.2667 8.400 10.53 70 0.72 
60 0.2754 7.000 3.85 70 1.03 
70 0.8725 12.900 4.44 70 1.56 
80 0.3493 9.000 4.71 70 1.13 

a Planlmetered from 1:24,000 map of watershed. 
b Measured from 1:24,000 USGS quadrangle. 
c Estimated using SCS soil survey and SCS curve number tables for the following conditions (SCS, 

1980; McCuen, 1982): 
antecedent soil moisture condition II 
hydrologic soil group "C" 
pasture or range In good condition, 

d Computed using the following equation (Viessman et al., 1977): 

1<>-8(S+1)0.7 
t!= 

1900Y0-5 

where: 
tj = lag time (hours) 
1 = length to divide (ft) 
S = (1000/CN)-10 (dimensionless) 
CN = SCS curve number (dimensionless) 
Y = average watershed slope (percent). 

The HEC-1 is designed to simulate the response of a watershed to a precipitation event. 

Accordingly, statistical data were compiled describing historical climatic events occurring in 

Stevens Arroyo. TP-40 (U.S. Weather Bureau, 1963) is an Invaluable source of statistical 

climatic data for hydrologists because the data are presented in a manner amenable to rapid 

access and cover a wide range of recurrence intervals (from 1-100 years). Table A-2 lists storm 

duration and precipitation depth for selected values of recurrence interval for the Stevens 
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Table A-2. Statistical, climatic data for Farmington, NM. a 

Recurrence Storm Precipitation Recurrence Storm Precipitation 
Interval Duration Depth Interval Duration Depth 

(yrs) (hrs) (in) (yrs) (hrs) (in) 

1 0.5 0.36 25 0.5 1.15 
1 0.50 1 1.45 
2 0.60 2 1.75 
3 0.72 3 1.85 
6 0.82 6 2.40 

12 1.00 12 3.00 
24 1.25 24 3.00 

2 0.5 0.50 50 0.5 1.34 
1 0.62 1 1.70 
2 0.80 2 2.00 
3 0.80 3 2.20 
6 1.20 6 2.45 

12 1.50 12 3.30 
24 1.50 24 3.50 

5 0.5 0.75 100 0.5 1.50 
1 0.96 1 1.90 
2 1.18 2 2.25 
3 1.25 3 2.50 
6 1.50 6 3.00 

12 2.00 12 3.50 
24 2.10 24 4.00 

10 0.5 0.95 
1 1.20 
2 1.40 
3 1.70 
6 2.00 

12 2.50 
24 2.50 

Source: U.S. Weather Bureau, 1963. 

Arroyo area, taken from TP-40 (Note: these data were interpolated from contour maps and, as 

such, represent mild approximations because each interpreter may choose slightly different 

values). Figure A-2 is a graphical display of these data. 

Reflection on the purpose ofthe watershed model was used to arrive at appropriate values of 

recurrence interval and storm duration. Because closure activities at Stevens Arroyo may 

Impact the surface drainage system, it seemed prudent to choose a fairly significant climatic 

event for simulation with HEC-1. Correspondingly, a recurrence Interval of 25 years and a 
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storm duration of 24 hours were used to determine a total precipitation depth of 3.00 ln. of 

rainfall (Table A-2). 

Not only ls total precipitation depth Important to a simulation effort, but the temporal 

distribution of the rainfall plays an equally important role. For example, a slow, steady rain 

may not develop any appreciable runoff. Conversely, a storm similar to a thunderstorm, where 

the majority of the rainfall is received in a matter of minutes, may result in a substantial 

volume of precipitation excess, or runoff. Studies of historical records of rainfall distribution 

in the United States by the SCS indicate two major regions with similar rainfall patterns; 

these regions have been assigned rainfall distributions of Type I and Type II. Type I distribu

tions apply to Hawaii, Alaska, and the coastal side ofthe Sierra Nevada and Cascade Mountain 

ranges in California. Oregon, and Washington. The balance of the United States, including 

Puerto Rico and the Virgin Islands, possess Type II storm patterns (McCuen, 1982). Thus, the 

3.00-in. total precipitation depth for Stevens Arroyo was distributed using the SCS Type II 

rainfall distribution. Figures A-3 and A-4 graphically depict the rainfall distribution used ln 

t̂he HEC-1 model. Figure A-3 is the incremental precipitation pattern for the storm of 24-hour 

duration. Note that rainfall intensity rapidly peaks at the 12-hour point on the graph. Figure 

A-4 is a "mass curve" of Figure A-3, which ls a plot of cumulative precipitation versus time. 

HEC-1 uses the unit hydrograph (UH) method of computing runoff hydrographs at selected 

points ln a drainage basin (HEC, 1981). A UH. developed through an analysis of rainfall/runoff 

records of a given watershed/sub-basin, may be directly Input to HEC-1. or a synthetic UH may 

be computed by HEC-1 using user-supplied parameters (HEC. 1981). There are a number of 

synthetic UHs available. The version of HEC-1 used in the present study allows for the use of 

the Clark UH. the Snyder UH. and the SCS Dimensionless UH. The Clark UH requires that 

three parameters, specific to a given watershed/sub-basin, be Input to generate the UH. The 

Snyder UH requires that two parameters be specified by the user; however, HEC-1 uses the 

Clark method to generate a Snyder UH. Finally, only one parameter—SCS lag time—is required 

to use the SCS Dimensionless UH. SCS lag time is defined as the time Interval between the 

center of mass of effective precipitation and the time at which peak discharge occurs (Viessman 

et al., 1977). As lag time ls a fairly easy parameter to calculate, the SCS UH was selected for the 

Stevens Arroyo watershed study. Figure A-5 is a plot ofthe SCS Dimensionless UH. 

The last piece of information needed to complete the input data set deals with hydrograph 

routing parameters unique to given reaches of the main channel of Stevens Arroyo. 

Hydrograph routing is used to simulate the movement of a flood wave through a river reach or 

reservoir (HEC, 1981). As a wave moves downstream, friction between the water and the chan-
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nel bottom and sides results in loss of energy. Without routing, a hydrograph moves down

stream unimpeded by frictlonal loss, and an overestimate of peak discharge and an underesti

mate of time to peak discharge result. 

Two types of routing are available ln modeling: (1) hydrologic routing and (2) hydraulic 

routing. Hydrologic routing utilizes conservation of mass and some type of analytic or 

assumed relationship between storage and discharge within the routing reach (Vlessman et al., 

1977). Conversely, hydraulic routing, a much more precise representation ofthe dynamics of 

wave motion, requires the solution of a system of partial differential equations, the so-called 

St. Venant equations of continuity and motion (Viessman et al., 1977). 

HEC-1 permits the use of hydrologic routing techniques only (HEC, 1981). Options available 

for river routing ln HEC-1 include (1) channel infiltration, (2) Muskingum. (3) modified Puis, 

(4) working R&D, (5) average-lag method, and (6) kinematic wave routing (HEC. 1981). For the 

sake of brevity, the merits and/or disadvantages of each ofthe aforementioned methods will 

not be enumerated here. 

Because of its simplicity, Muskingum channel routing was selected for the Stevens Arroyo 

model. Two parameters are required to utilize the Muskingum method: (1) travel time through 

the routing reach (the Muskingum "K") and (2) a weighting coefficient between inflow and out

flow from a river reach (the Muskingum "x") (Viessman et al., 1977). The Muskingum *x" 

ranges from 0 to 0.5, and generally averages 0.2. A value of "x" = 0.5 results in pure translation 

ofthe hydrograph. In the absence of gauged discharge data, a value for "x" must be assumed. 

Because there are no data available for stream discharges, 0.2 was used for the Muskingum "x" 

in the Stevens Arroyo model for each routing reach. Figure A-1 identifies routing reaches as 

those lengths of the main channel lying between adjacent river stations. Table A-3 lists the 

characteristics of the routing reaches within the Stevens Arroyo watershed. 

Table A-3. Hydrograph routing rata for the Muskingum method. 

Routing 
Reach 

Channel 
Length 8 

(ft) 

Estimated 
Stream 

Velocity b 

(ft/sec) 

Estimated 
Travel Time 

(hrs) 

Muskingum "K* 

(hrs) 
Muskingum 

"x" 

1-2 5,500 2.69 0.5683 0.5683 0.20 
2-3 2,800 2.69 0.2893 0.2893 0.20 
3-4 3.200 2.69 0.3307 0.3307 0.20 
4-5 1,800 2.69 0.1860 0.1860 0.20 
5-6 4.200 2.69 0.4340 0.4340 0.20 

Measured from 1:24.000 USGS quadrangle. 
Approximated via the Manning equation (Linsley and Franzinl. 1979): 
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1.49 
V = - - R 2 / 3 S O 1 / 2 

where: 
V = average flow velocity in channel (ft/sec) 
n = Manning's roughness coefficient (dimensionless) 
R = hydraulic radius (ft) = A/P 
A = cross-sectional area of flow (sq ft) 
P = wetted perimeter (ft) 

SQ = slope of the channel bottom (dimensionless) 

The following channel geometry was assumed: 

n = 0.040 (natural channel - winding w/some pools and shoals) (Vennard and Street, 
1982). 

SQ = 0.002 # estimated. 

RESULTS AND DISCUSSION --

As mentioned previously, output produced by HEC-1 consists of hydrographs at given locations 

within a watershed. Figure A-6 Is the generated hydrograph at the outlet to the Stevens Arroyo 

watershed. Station 6 (Figure A-l) . Hydrographs are available at the end of this appendix 

for the remaining river stations. The peak discharge computed by HEC-1 for the 25-year, 24-

hour storm is 410 cubic ft per second (cfs); this peak occurred 14.75 hours after the onset of 

precipitation. 

Unless the relationship between river stage (water surface elevation) and discharge is 

known (i.e.. a rating curve must be available), it is not possible to determine the water depths in 

the stream at Station 6. As an approximation, a rating curve was developed (Figure A-7) using 

the Manning equation and the assumptions used to define Table A-3. The stream geometry was 

approximated by a trapezoidal channel, 10 f t wide at the bottom, having side slopes of 2H: IV. A 

bed slope of 0.002 (0.2 percent) was assumed, and a Manning's "n" value of0.040 was chosen to 

represent the stream channel's roughness coefficient. Manning's equation assumes uniform 

flow conditions in the stream channel. Entering Figure A-7 with the peak discharge value of 

410 cfs yields a maximum normal depth at Station 6 of 5.4 ft. Caution should be exercised, 
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however, when utilizing this value to represent actual, expected field conditions. This exercise 

ls merely offered to aid the reader in understanding the magnitude of flows depicted by the out

put hydrograph. To properly determine stream stage, a cross section should be constructed 

from field-surveyed elevations at selected points transverse to the stream flow direction. 

Finally, the storm of 24-hour duration resulted in an outflow hydrograph with a time base 

of about 32 hours (i.e., 32 hours after the rain began to fall, there was no more flow in the 

stream, as the infiltration capacity exceeded the precipitation intensity). The 25-year, 24-hour 

storm yielded a total precipitation of 3.00 in. However, as a result of hydrologic abstractions 

(losses), only 0.71 in. was found to result as precipitation excess (i.e., only 23.7 percent ofthe to

tal rainfall was manifested as runoff). 
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Table A-l. HEC-1 Output: Sub-basin 10 Hydrograph. 

FLOW : FLOW : FLOW : FLOW 
Day Nonth Hr. Min. (CFS) : Day Month Hr. Min. (CFS) : Day Month Hr. Min. (CFS) : Day Month Hr. Min. (CFS) 

38 my 0 0 8 : 30 MAY 9 38 0 : 30 MAY 19 0 22 : 31 MAY 4 38 0 
30 HAY 0 15 8 : 30 MAY 9 45 0 : 30 MAY 19 15 21 : 31 MAY 4 45 0 
30 MAY 0 30 8 : 30 MAY 10 8 0 : 30 MAY 19 38 20 : 31 MAY 5 0 0 
30 MAY 0 45 8 : 30 MAY 10 15 0 : 38 MAY 19 45 20 i 31 MAY 5 15 0 
38 MAY 1 0 8 : 38 MAY 10 38 0 : 38 MAY 20 0 19 : 31 MAY 5 30 0 
30 MAY I 15 8 : 30 MAY 10 45 0 : 38 MAY 20 15 19 : 31 MAY 5 45 0 
30 MAY 1 30 8 : 38 MAY 11 8 0 : 38 MAY 20 30 18 : 31 MAY 6 0 0 
30 MAY 1 45 0 : 38 MAY 11 15 8 : 38 MAY 20 45 18 : 31 MAY 6 15 0 
30 MAY 2 0 0 i 38 MAY 11 38 8 : 30 MAY 21 0 17 ! 31 MAY 6 38 0 
38 MAY 2 15 8 : 38 MAY 11 45 2 : 30 MAY 21 15 17 : 31 MAY 6 45 0 
30 MAY 2 30 8 : 30 MAY 12 8 13 : 30 MAY 21 30 17 i 31 MAY 7 0 0 
30 MAY 2 45 8 . 30 MAY 12 15 33 : 38 MAY 21 45 16 31 MAY 7 15 0 
30 MAY 3 0 8 : 30 MAY 12 38 65 : 30 MAY 22 0 16 31 MAY 7 38 0 
38 MAY 3 15 8 30 MAY 12 45 97 30 MAY 22 15 16 31 MAY 7 45 0 
30 MAY 3 38 8 • 38 MAY 13 0 118 • 30 MAY 22 30 15 31 KAY 8 0 0 
30 MAY 3 45 8 38 MAY 13 15 128 30 HAY 22 45 15 31 MAY 8 15 0 
30 MAY 4 8 8 30 MAY 13 30 126 30 MAY 23 0 15 31 MAY 8 38 0 
30 MAY 4 15 8 30 MAY 13 45 117 30 MAY 23 15 14 31 MAY 8 45 0 
30 MAY 4 38 8 30 MAY 14 0 102 ' 30 MAY 23 30 14 : 31 MAY 9 0 0 
38 MAY 4 45 0 i 38 MAY 14 15 89 i 38 MAY 23 45 14 i 31 MAY 9 15 0 
30 MAY 5 0 0 30 MAY 14 30 78 . 31 MAY 0 0 14 : 31 MAY 9 38 0 
30 MAY 5 15 8 : 30 MAY 14 45 69 : 31 MAY 0 15 13 : 31 MAY 9 45 0 
30 MAY 5 38 8 : 30 MAY 15 0 62 : 31 MAY 0 30 13 : 31 MAY 10 8 0 
30 MAY 5 45 8 : 30 MAY 15 15 55 i 31 MAY 0 45 12 : 31 MAY 10 15 0 
30 MAY 6 8 8 . 38 MAY 15 30 58 . 31 MAY 1 0 10 i 31 MAY 10 38 0 
38 MAY 6 15 8 : 30 MAY 15 45 46 : 31 MAY 1 15 8 : 31 MAY 10 45 0 
30 MAY 6 38 0 : 30 MAY 16 8 42 i 31 MAY 1 38 6 i 31 MAY 11 0 0 
30 MAY 6 45 0 : 38 MAY 18 15 39 : 31 MAY 1 45 5 : 31 MAY 11 15 0 
30 MAY 7 0 0 i 38 MAY 16 38 36 i 31 MAY 2 0 4 : 31 MAY 11 30 0 
30 MAY 7 15 8 : 38 MAY 16 45 34 : 31 MAY 2 15 3 : 31 MAY 11 45 0 
30 MAY 7 38 8 : 30 MAY 17 0 31 i 31 MAY 2 30 2 i 31 MAY 12 0 0 
30 MAY 7 45 0 : 38 MAY 17 15 30 : 31 MAY 2 45 1 : 31 MAY 12 15 0 
30 MAY B 8 0 : 38 MAY 17 30 28 : 31 MAY 3 0 1 : 31 MAY 12 30 0 
30 MAY 8 15 0 : 38 MAY 17 45 27 : 31 MAY 3 15 1 s 31 MAY 12 45 0 
30 MAY 8 38 8 : 38 MAY 18 0 26 : 31 MAY 3 30 1 s 31 MAY 13 0 0 
30 MAY 8 45 8 : 30 MAY 18 15 24 : 31 MAY 3 45 0 : 31 MAY 13 15 0 
30 MAY 9 8 0 : 30 MAY 18 30 23 : 31 MAY 4 0 0 
38 MAY 9 15 0 : 38 MAY 18 45 22 : 31 MAY 4 15 0 

K.W. Brown ( Associates, Inc. 



Table A-2. HEC-1 Output: Sub-basin 10 Hydrograph Routed to Station 2. 

FLOW : FLOW : FLOW : FLOW 
Day Month Hr. Min. (CFS) : Day Month Hr. Min. (CFS) : Day Month Hr. Min. (CFS) : Day Month Hr. Min. (CFS) 

30 MAY 0 0 0 : 30 MAY 9 30 0 : 30 MAY 19 0 24 : 31 MAY 4 30 0 
30 MAY 8 15 0 : 30 MAY 9 45 0 : 30 MAY 19 15 23 : 31 MAY 4 45 0 
30 MAY 0 30 0 : 30 MAY 10 0 0 : 30 MAY 19 30 22 : 31 MAY 5 0 0 
30 MAY 0 45 0 : 30 MAY 10 15 0 : 30 MAY 19 45 21 : 31 MAY 5 15 0 
30 MAY 1 0 0 : 30 MAY 18 30 0 : 30 MAY 20 0 21 : 31 MAY 5 30 0 
30 MAY 1 15 0 i 30 MAY 10 45 0 : 30 MAY 20 15 20 : 31 MAY 5 45 0 
30 MAY 1 30 0 : 30 MAY 11 0 0 : 30 MAY 20 30 19 : 31 MAY 6 0 0 
30 MAY 1 45 0 i 30 MAY 11 15 0 i 30 MAY 20 45 19 : 31 MAY 6 15 0 
30 MAY 2 0 0 i 30 MAY 11 30 0 : 30 MAY 21 0 18 . 31 MAY 6 30 0 
30 MAY 2 15 0 30 MAY 11 45 0 ' 30 MAY 21 15 IB 31 MAY 6 45 0 
30 MAY 2 30 0 . 30 MAY 12 0 1 . 30 MAY 21 30 18 31 MAY 7 0 0 
30 MAY 2 45 0 30 MAY 12 15 7 30 MAY 21 45 17 31 MAY 7 15 0 
30 MAY 3 0 0 30 MAY 12 30 19 30 MAY 22 0 17 31 MAY 7 30 0 
30 MAY 3 15 0 30 MAY 12 45 39 30 MAY 22 15 16 . 31 MAY 7 45 0 
30 MAY 3 30 0 30 MAY 13 0 64 30 MAY 22 30 16 31 MAY a 0 0 
30 MAY 3 45 0 30 MAY 13 15 BB 30 MAY 22 45 16 31 MAY 8 15 0 
30 MAY 4 0 0 30 MAY 13 30 105 ' 30 MAY 23 0 15 : 31 MAY 6 30 0 
30 MAY 4 15 0 . 30 MAY 13 45 114 . 30 MAY 23 15 15 . 31 BAY fi 45 0 
30 MAY 4 30 0 30 MAY 14 0 115 30 MAY 23 30 15 31 MAY 9 8 0 
30 MAY 4 45 0 • 30 MAY 14 15 109 30 MAY 23 45 15 31 MAY 3 15 0 
30 MAY 5 0 0 30 MAY 14 30 100 : 31 MAY 0 0 14 : 31 MAY 9 30 0 
30 MAY 5 15 0 : 30 MAY 14 45 91 : 31 MAY 0 15 14 : 31 MAY 9 45 0 
30 MAY 5 30 0 i 30 MAY 15 0 81 : 31 MAY 0 30 14 : 31 MAY 10 0 0 
30 MAY 5 45 0 i 30 MAY 15 15 73 : 31 MAY 0 45 13 : 31 MAY 10 15 0 
30 MAY 6 0 0 : 30 MAY 15 30 65 : 31 MAY 1 0 13 i 31 MAY 10 30 0 
30 MAY 6 15 0 : 30 MAY 15 45 59 : 31 MAY 1 15 11 : 31 KAY 10 45 0 
30 MAY 6 30 0 30 MAY 16 0 53 . 31 MAY 1 30 10 : 31 MAY 11 0 0 
30 MAY 6 45 0 i 30 MAY 16 15 48 : 31 MAY 1 45 8 : 31 MAY 11 15 0 
30 MAY 7 0 0 i 30 MAY 16 30 44 : 31 MAY 2 0 7 : 31 MAY 11 30 0 
30 MAY 7 15 0 i 30 MAY 16 45 40 : 31 MAY 2 15 5 : 31 MAY 11 45 0 
30 MAY 7 38 0 : 30 MAY 17 0 37 : 31 MAY 2 30 4 : 31 MAY 12 . 0 0 
30 MAY 7 45 0 : 30 MAY 17 15 35 : 31 MAY 2 45 3 : 31 MAY 12 15 0 
30 MAY B 0 0 : 30 MAY 17 30 33 : 31 MAY 3 0 2 : 31 MAY 12 30 0 
30 MAY B 15 0 : 30 MAY 17 45 31 : 31 MAY 3 15 2 : 31 MAY 12 45 0 
30 MAY B 30 0 : 30 MAY IB 0 29 : 31 MAY 3 30 1 : 31 MAY 13 0 0 
30 MAY B 45 0 : 30 MAY IB 15 28 : 31 MAY 3 45 1 : 31 MAY 13 15 0 
30 MAY 9 0 0 : 30 MAY IB 30 26 : 31 MAY 4 0 1 
30 MAY 9 15 0 : 30 MAY IB 45 25 : 31 MAY 4 15 1 

K.W. Brown t Associates, Inc. 



Table ft-3. HEC-1 Output: Sub-basin 20 Hydrograph. 

FLOW : FLOW : FLOW : FLOW 
ay Month Hr. Min. (CFS) : Day Month Hr. Min. (CFS) : Day Month Hr. Min. (CFS) : Day Month Hr. Min. (CFS) 

30 HAY 0 8 0 : 30 MAY 9 38 8 : 30 MAY 19 0 19 : 31 MAY 4 30 0 
30 my 8 15 0 : 30 MAY 9 45 8 : 30 MAY 19 15 18 : 31 MAY 4 45 0 
38 my 0 38 8 : 38 MAY 10 8 8 : 30 MAY 19 38 18 : 31 MAY 5 0 0 
38 MAY 8 45 0 : 38 MAY 18 15 8 : 38 MAY 19 45 17 : 31 MAY 5 15 0 
38 MAY 1 8 8 : 30 MAY 18 38 8 : 30 MAY 20 8 17 : 31 MAY 5 30 0 
38 MAY 1 15 0 : 38 MAY 18 45 8 : 30 MAY 28 15 16 : 31 MAY 5 45 0 
38 MAY 1 38 0 : 38 MAY 11 8 8 : 38 MAY 28 38 16 : 31 MAY 6 0 0 
38 MAY 1 45 0 i 38 MAY 11 15 8 : 38 MAY 28 45 16 : 31 MAY 6 15 0 
38 MAY 2 8 0 : 38 MAY 11 38 8 : 38 MAY 21 0 15 : 31 MAY 6 30 0 
38 MAY 2 15 0 : 38 MAY 11 45 2 ! 38 MAY 21 15 15 : 31 MAY 6 45 0 
38 MAY 2 38 0 : 38 MAY 12 8 13 : 38 MAY 21 30 15 : 31 MAY 7 0 0 
38 MAY 2 45 8 • 30 MAY 12 15 34 : 38 MAY 21 45 14 : 31 MAY 7 15 0 
38 MAY 3 8 0 30 MAY 12 30 65 30 MAY 22 0 14 . 31 MAY 7 30 0 
38 MAY 3 15 0 30 MAY 12 45 94 38 MAY 22 15 14 31 MAY 7 45 0 
30 MAY 3 38 0 . 30 MAY 13 8 112 38 MAY 22 38 14 31 MAY 8 0 0 
38 MAY 3 45 0 30 MAY 13 15 118 30 MAY 22 45 13 31 MAY 8 15 0 
30 MAY 4 0 0 30 MAY 13 30 114 30 MAY 23 0 13 31 MAY 8 30 0 
30 MAY 4 15 0 30 MAY 13 45 183 30 MAY 23 15 13 31 MAY 8 45 0 
30 MAY 4 38 0 30 MAY 14 8 88 30 MAY 23 30 13 31 MAY 9 0 0 
30 MAY 4 45 0 i 30 MAY 14 15 77 : 30 MAY 23 45 12 ! 31 MAY 9 15 0 
30 MAY 5 0 0 ' 30 MAY 14 30 68 : 31 MAY 0 0 12 ; 31 MAY 9 30 0 
38 MAY 5 15 0 i 30 MAY 14 45 60 : 31 MAY 0 15 12 : 31 MAY 9 45 0 
38 MAY S 30 0 : 30 MAY 15 0 53 : 31 MAY 8 30 11 : 31 MAY 10 0 0 
30 MAY 5 45 0 • 30 MAY 15 15 48 : 31 MAY 0 45 10 ! 31 MAY 10 15 0 
30 MAY 6 8 0 i 30 MAY 15 30 43 : 31 MAY 1 0 9 i 31 MAY 10 30 0 
30 MAY 6 15 0 : 30 MAY 15 45 39 : 31 MAY 1 15 7 : 31 MAY 10 45 0 
30 MAY 6 38 0 . 30 MAY 16 0 36 : 31 MAY 1 38 5 : 31 MAY 11 0 0 
38 MAY 6 45 0 i 38 MAY 16 15 33 : 31 MAY 1 45 4 : 31 MAY 11 15 0 
30 MAY 7 0 0 : 38 MAY 16 30 31 : 31 MAY 2 8 3 : 31 MAY 11 30 0 
38 MAY 7 15 0 : 30 MAY 16 45 29 : 31 MAY 2 15 2 : 31 MAY 11 45 0 
38 MAY 7 30 0 : 30 MAY 17 0 27 : 31 MAY 2 38 2 : 31 MAY 12 0 0 
38 MAY 7 45 0 : 30 MAY 17 15 26 : 31 MAY 2 45 1 : 31 MAY 12 15 0 
30 MAY e 0 0 : 30 MAY 17 30 25 : 31 MAY 3 0 1 : 31 MAY 12 30 0 
38 MAY 8 15 0 : 30 MAY 17 45 23 : 31 MAY 3 15 1 : 31 MAY 12 45 0 
38 MAY 8 30 0 : 30 MAY 18 8 22 : 31 MAY 3 30 0 : 31 MAY 13 0 0 
38 MAY 8 45 0 : 30 MAY 18 15 21 : 31 MAY 3 45 0 : 31 MAY 13 15 0 
38 MAY 9 8 8 : 30 MAY 18 38 20 : 31 MAY 4 0 0 
30 MAY 9 15 0 : 30 MAY 18 45 20 : 31 MAY 4 15 0 

K.W. Brown i Associates, Inc. 



Table A-4. HEC-1 Output: Combination of Routed Sub-basin 10 Hydrograph and Sub-basin 20 Hydrograph. 

FLOW : FLOW : FLOW : FLOW 
iy Month Hr. Min (CFS) : Day Month Hr. Hin (CFS) : Day Month Hr. Min (CFS) : Day Month Hr. Min (CFS) 

30 MAY 0 8 0 : 38 MAY 9 38 8 : 30 MAY 19 0 43 : 31 MAY 4 30 1 
30 MAY 8 15 0 : 30 MAY 9 45 8 : 30 MAY 19 15 41 : 31 MAY 4 45 0 
30 MAY 8 38 8 : 30 MAY 10 0 8 : 30 MAY 19 38 48 : 31 MAY 5 0 0 
30 MAY 8 45 0 : 30 MAY 10 15 8 : 30 MAY 19 45 39 : 31 MAY 5 15 0 
30 MAY 1 8 0 : 30 MAY 18 38 8 : 30 MAY 20 8 38 : 31 MAY 5 30 0 
38 MAY 1 15 0 : 30 MAY 18 45 8 : 30 MAY 20 15 36 : 31 MAY 5 45 0 
30 MAY 1 38 0 : 30 MAY 11 8 8 : 38 MAY 20 38 35 : 31 MAY 6 0 0 
38 MAY 1 45 8 : 30 MAY 11 15 8 : 38 MAY 20 45 35 : 31 MAY 6 15 0 
30 MAY 2 8 8 : 30 MAY 11 38 8 : 38 MAY 21 0 34 : 31 MAY 6 30 0 
38 MAY 2 15 0 : 30 MAY 11 45 2 : 38 MAY 21 15 33 : 31 MAY 6 45 0 
38 MAY 2 30 8 : 38 MAY 12 0 14 : 38 NAY 21 30 32 : 31 MAY 7 0 0 
38 MAY 2 45 8 : 30 MAY 12 15 40 : 30 MAY 21 45 31 . 31 MAY 7 15 0 
38 MAY 3 0 O ; 30 MAY 12 30 63 : 30 MAY 22 0 31 31 MAY 7 30 0 
30 MAY 3 15 0 . 30 MAY 12 45 133 : 30 MAY 22 15 38 31 MAY 7 45 0 
30 MAY 3 30 0 30 MAY 13 0 176 : 30 MAY 22 30 30 31 MAY 8 0 0 
30 MAY 3 45 0 30 MAY 13 15 206 : 38 MAY 22 45 29 31 MAY 8 15 0 
30 MAY 4 0 0 30 MAY 13 30 219 : 38 MAY 23 0 28 31 MAY 8 30 0 
30 MAY 4 15 0 30 MAY 13 45 217 . 38 MAY 23 15 28 31 MAY 8 45 0 
30 MAY 4 30 0 30 MAY 14 0 204 • 38 MAY 23 30 27 31 MAY 9 0 0 
30 MAY 4 45 0 30 MAY 14 15 186 38 MAY 23 45 27 31 MAY 9 15 0 
30 MAY 5 0 0 30 MAY 14 30 168 31 MAY 8 0 27 31 MAY 9 30 0 
30 MAY 5 15 0 30 MAY 14 45 150 31 MAY 8 15 26 . 31 MAY 9 45 0 
30 MAY 5 30 0 30 MAY 15 0 134 31 NAY 0 30 25 • 31 MAY 10 0 0 
38 MAY 5 45 0 30 MAY 15 15 120 31 MAY 0 45 23 31 MAY 10 15 0 
38 MAY 6 0 0 30 MAY 15 30 108 31 MAY 1 0 21 i 31 MAY 10 30 0 
30 MAY 6 15 0 : 30 MAY 15 45 98 31 MAY 1 15 18 : 31 MAY 10 45 0 
30 MAY 6 30 0 : 30 MAY 16 0 89 31 MAY 1 30 15 : 31 MAY 11 0 0 
30 MAY 8 45 0 : 30 MAY 16 15 81 i 31 MAY 1 45 12 : 31 MAY n 15 0 
30 MAY 7 0 0 : 30 MAY 16 30 75 31 MAY 2 0 10 : 31 MAY n 30 0 
30 MAY 7 15 0 : 30 MAY 16 45 69 : 31 MAY 2 15 8 : 31 MAY n 45 0 
30 MAY 7 30 0 : 30 MAY 17 0 65 : 31 MAY 2 38 6 : 31 MAY 12 0 0 
30 MAY 7 45 0 : 30 MAY 17 15 61 : 31 MAY 2 45 4 : 31 MAY 12 15 0 
30 MAY a 0 0 : 30 MAY 17 38 57 : 31 MAY 3 0 3 : 31 MAY 12 30 0 
38 MAY 8 15 0 : 30 MAY 17 45 54 : 31 MAY 3 15 2 : 31 MAY 12 45 0 
38 MAY S 38 0 : 30 MAY 18 8 51 : 31 MAY 3 38 2 : 31 MAY 13 0 0 
38 MAY a 45 0 : 30 MAY 18 15 49 : 31 NAY 3 45 1 : 31 MAY 13 15 0 
38 MAY 9 0 8 : 30 MAY 18 38 47 : 31 MAY 4 8 1 
30 MAY 9 15 8 : 30 MAY IB 45 45 : 31 MAY 4 15 1 

K.W. Brown I Associates, Inc. 



Table A-5. HEC-1 Output: Station 2 Hydrograph Routed to Station 3. 

ROW : FLOW : FLOW : FLOW 
Day Month Hr. Hin. (CFS) : Day Month Hr. Min. (CFS) : 

• 
Day Month Hr. Min. (CFS) : Day Month Hr. Min. (CFS) 

30 MAY 0 0 
- - - - - - f 

0 : 30 MAY 9 30 
• — — — • • — i 

0 : 30 KAY 19 0 
—-—•—-H 
45 : 

31 MAY 4 30 1 
30 KAY 0 15 0 : 30 KAY 9 45 0 : 30 HAY 19 15 43 : 31 MAY 4 45 1 
30 KAY 0 30 0 : 30 MAY 10 0 0 : 30 KAY 19 30 42 : 31 MAY 5 0 0 
30 KAY 0 45 0 : 30 HAY 10 15 0 : 30 KAY 19 45 40 : 31 MAY 5 15 0 
30 HAY 1 0 0 : 30 MAY 10 30 0 : 30 HAY 20 0 39 : 31 MAY 5 30 0 
30 KAY 1 15 0 : 30 MAY 10 45 0 i 30 MAY 20 15 36 : 31 MAY 5 45 0 
30 KAY 1 30 0 : 30 HAY 11 0 0 : 30 MAY 20 30 37 : 31 MAY 6 0 0 
30 HAY 1 45 0 : 30 KAY 11 15 0 i 30 MAY 20 45 36 : 31 MAY 6 15 0 
30 HAY a 0 0 : 30 KAY 11 30 0 : 30 MAY 21 0 35 . 31 MAY £ 30 0 
30 HAY 2 15 0 30 MAY 11 45 0 30 MAY 21 15 34 31 MAY 6 45 0 
30 KAY 2 30 0 30 MAY 12 0 4 30 MAY 21 30 33 31 MAY 7 0 0 
30 HAY 2 45 0 30 MAY 12 15 16 30 MAY 21 45 32 31 MAY 7 15 0 
30 KAY 3 0 0 30 MAY 12 30 41 30 HAY 22 0 32 31 MAY 7 30 0 
30 HAY 3 15 0 30 MAY 12 45 80 30 MAY 22 15 31 31 MAY 7 45 0 
30 HAY 3 30 0 30 MAY 13 0 125 30 MAY 22 30 30 31 MAY B 0 0 
30 HAY 3 45 0 30 MAY 13 15 166 30 KAY 22 45 30 31 MAY B 15 0 
30 HAY 4 0 0 30 KAY 13 30 197 30 MAY 23 0 29 31 MAY 6 30 0 
30 KAY 4 15 0 : 30 MAY 13 45 212 : 30 MAY 23 15 29 31 MAY 8 45 0 
30 KAY 4 30 0 30 HAY 14 0 213 30 MAY 23 30 28 31 MAY 9 0 0 
30 HAY 4 45 0 : 30 MAY 14 15 203 : 30 NAY 23 45 28 31 MAY 9 15 0 
30 KAY 5 0 0 ! 30 MAY 14 30 IBS : 31 MAY 0 0 27 • 31 MAY 9 30 0 
30 HAY 5 15 0 : 30 MAY 14 45 171 : 31 MAY 8 15 27 : 31 MAY 3 45 0 
30 KAY 5 30 0 : 30 MAY 15 0 153 i 31 MAY 0 30 26 : 31 MAY 10 0 0 
30 HAY 5 45 0 ; 30 MAY 15 15 137 i 31 MAY 0 45 25 31 MAY 10 15 0 
30 HAY 6 0 0 : 30 MAY 15 30 123 i 31 MAY 1 0 24 : 31 MAY 10 30 0 
30 HAY 6 15 0 i 30 MAY 15 45 111 : 31 MAY 1 15 21 . 31 MAY 18 45 0 
30 KAY 6 30 0 • 30 MAY 16 0 100 : 31 MAY 1 30 19 . 31 MAY 11 0 0 
30 HAY 6 45 0 : 30 MAY 16 15 91 : 31 MAY 1 45 16 : 31 MAY 11 15 0 
30 KAY 7 0 0 : 30 MAY 16 30 B3 : 31 MAY 2 0 13 : 31 MAY 11 30 0 
30 HAY 7 15 0 : 30 MAY 16 45 76 : 31 MAY 2 15 10 : 31 MAY 11 45 0 
30 KAY 7 30 0 : 30 MAY 17 0 71 : 31 MAY 2 30 a : 31 MAY 12 0 0 
30 HAY 7 45 0 : 30 MAY 17 15 66 : 31 KAY 2 45 6 : 31 MAY 12 15 0 
30 HAY 8 0 0 : 30 MAY 17 30 62 : 31 HAY 3 0 5 : 31 MAY 12 38 0 
30 KAY a 15 0 : 30 MAY 17 45 58 : 31 MAY 3 15 4 : 31 MAY 12 45 0 
38 HAY a 30 0 : 30 MAY 18 0 55 : 31 MAY 3 30 3 : 31 MAY 13 0 0 
30 KAY a 45 0 : 30 MAY 18 15 52 : 31 MAY 3 45 2 : 31 MAY 13 15 0 
30 HAY 9 0 0 : 30 MAY IB 30 49 : 31 MAY 4 0 1 
30 HAY 9 15 0 : 30 MAY 18 45 47 : 31 MAY 4 15 1 
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Table A-6. HEC-1 Output: Sub-basin 30 Hydrograph. 

FLOW : FLOW : FLOW : FLOW 
Day tenth Hr. Min. (CFS) : Day tenth Hr. Min. (CFS) : Day tenth Hr. Min. (CFS) : Day Month Hr. Min. (CFS) 

i ^ + 

38 MAY 8 8 8 : 38 HAY 9 38 0 : 38 HAY 19 8 33 : 31 MAY 4 30 2 
38 MAY 8 15 8 : 38 MAY 9 45 0 : 30 HAY 19 15 32 : 31 MAY 4 45 2 
30 MAY 8 38 8 : 38 MAY 18 8 0 : 38 HAY 19 38 38 : 31 MAY 5 0 2 
38 MAY 8 45 8 : 38 HAY 18 15 8 : 38 HAY 19 45 29 : 31 MAY 5 15 1 
38 MAY 1 8 8 : 38 HAY 18 38 8 : 38 HAY 20 8 2B : 31 MAY 5 30 1 
38 MAY 1 15 8 : 30 MAY 10 45 8 : 38 HAY 28 15 27 : 31 MAY 5 45 1 
38 MAY 1 38 8 : 38 MAY 11 0 8 : 38 HAY 28 38 26 : 31 MAY 6 0 1 
38 MAY 1 45 8 i 38 MAY 11 15 8 : 38 HAY 28 45 25 : 31 MAY 6 15 1 
38 MAY 2 8 8 i 38 MAY 11 30 8 : 38 HAY 21 8 24 : 31 MAY 6 30 1 
38 MAY 2 15 8 i 30 MAY 11 45 1 ! 38 HAY 21 15 23 : 31 MAY 6 45 0 
38 MAY 2 38 0 i 30 MAY 12 0 3 : 38 HAY 21 38 22 : 31 MAY 7 0 0 
38 HAY 2 45 0 30 MAY 12 15 a: 38 KAY 21 45 22 . 31 MAY 7 15 0 
38 MAY 3 8 0 30 MAY 12 30 16 : 38 HAY 22 0 21 31 MAY 7 30 0 
38 MAY 3 15 8 30 MAY 12 45 27 s 38 HAY 22 15 21 31 MAY 7 45 0 
38 MAY 3 38 8 30 HAY 13 8 48 . 38 KAY 22 30 20 31 MAY 8 0 0 
38 HAY 3 45 8 30 HAY 13 15 55 30 HAY 22 45 19 31 MAY 8 15 0 
38 HAY 4 8 8 30 MAY 13 38 69 30 HAY 23 0 19 31 MAY B 30 0 
38 HAY 4 15 8 30 MAY 13 45 Bl 30 HAY 23 15 18 31 MAY 6 45 0 
30 HAY 4 30 0 30 MAY 14 0 89 30 HAY 23 30 IB 31 HAY 9 0 0 
30 HAY 4 45 0 : 30 MAY 14 15 94 • 30 MAY 23 45 IB 31 HAY 9 15 0 
38 HAY 5 8 8 . 30 MAY 14 38 96 31 MAY 8 0 17 : 31 MAY 9 38 0 
38 HAY S 15 0 i 30 MAY 14 45 96 • 31 MAY 8 15 17 ! 31 MAY 9 45 0 
30 HAY 5 38 0 i 30 HAY 15 8 94 ; 31 MAY 8 38 16 : 31 MAY 10 0 0 
30 HAY 5 45 0 : 30 MAY 15 15 89 i 31 MAY 8 45 16 : 31 MAY 10 15 0 
30 HAY 6 8 0 : 30 HAY 15 38 83 31 MAY 1 8 15 . 31 MAY 10 30 0 
38 HAY 6 15 0 : 30 MAY 15 45 77 i 31 MAY 1 15 14 • 31 MAY 10 45 0 
38 HAY 6 38 0 : 30 MAY 16 0 71 • 31 MAY 1 30 13 : 31 MAY 11 0 0 
38 HAY 6 45 0 : 30 MAY 16 15 66 i 31 MAY 1 45 12 i 31 MAY 11 15 0 
38 HAY 7 8 8 i 30 MAY 16 30 61 : 31 MAY 2 0 11 : 31 MAY 11 30 0 
38 HAY 7 15 0 : 30 MAY 16 45 57 : 31 HAY 2 15 10 : 31 MAY 11 45 0 
38 HAY 7 38 0 : 30 MAY 17 0 54 : 31 HAY 2 30 9 : 31 MAY 12 0 0 
38 MAY 7 45 0 : 30 MAY 17 15 58 : 31 MAY 2 45 7 : 31 MAY 12 15 0 
30 MAY a 8 0 : 38 MAY 17 38 47 : 31 MAY 3 8 6 : 31 MAY 12 30 0 
38 MAY a 15 0 : 38 MAY 17 45 44 : 31 MAY 3 15 5 : 31 MAY 12 45 0 
38 MAY a 38 0 : 38 MAY 16 8 42 : 31 MAY 3 38 4 : 31 MAY 13 0 0 
38 HAY a 45 8 : 38 MAY 16 15 39 : 31 HAY 3 45 4 : 31 MAY 13 15 0 
38 HAY 9 8 8 : 38 MAY IB 38 37 : 31 HAY 4 8 3 
38 HAY 9 15 8 : 30 MAY ia 45 35 : 31 HAY 4 15 3 
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Table ft-7. HEC-1 Output: Sub-basin 48 Hydrograph. 

FLOW : FLOW : FLOW : FLOW 
iy Month Hr. Nin. (CFS) : Day Month Hr. Hin. (CFS) : Day Nonth Hr. Hin. (CFS) : Day Month Hr. Min. (CFS) 

38 MAY 8 8 8 : 30 MAY 9 38 8 : 38 HAY 19 8 5 : 31 KAY 4 30 0 
38 MAY 8 IS 8 : 38 MAY 9 45 8 : 30 MAY 19 15 5 : 31 KAY 4 45 0 
38 MAY 8 38 8 : 38 MAY 18 8 0 : 30 HAY 19 38 5 : 31 HAY 5 0 0 
38 MAY 8 45 0 : 38 MAY 10 15 8 : 38 NAY 19 45 4 : 31 KAY 5 15 0 
38 MAY 1 8 8 : 38 MAY 10 38 8 : 38 HAY 20 8 4 : 31 HAY 5 30 0 
38 MAY 1 15 8 : 38 MAY 18 45 8 : 38 HAY 20 15 4 : 31 HAY 5 45 0 
38 MAY 1 38 8 : 38 NAY 11 8 8 : 38 HAY 20 38 4 : 31 HAY 6 0 0 
38 MAY 1 45 8 • 38 NAY 11 15 8 38 HAY 28 45 4 i 31 HAY 6 15 0 
38 MAY 2 8 0 : 38 MAY 11 38 8 : 38 HAY 21 8 4 1 31 HAY 6 30 0 
38 MAY Z 15 8 38 MAY 11 45 4 38 HAY 21 15 4 31 HAY 6 45 0 
38 MAY z 38 8 38 MAY 12 8 21 38 HAY 21 38 4 31 HAY 7 0 0 
38 MAY I 45 8 38 MAY 12 15 46 ' 38 MAY 21 45 4 31 MAY 7 15 0 
38 MAY 3 8 8 30 MAY 12 38 53 38 MAY 22 8 4 31 MAY 7 30 0 
38 MAY 3 15 8 30 MAY 12 45 45 : 38 MAY 22 15 4 . 31 MAY 7 45 0 
38 MAY 3 38 8 30 MAY 13 8 35 : 38 HAY 22 38 4 . 31 MAY 6 0 0 
38 MAY 3 45 0 i 30 HAY 13 15 27 : 38 MAY 22 45 4 : 31 MAY 8 15 0 
38 MAY 4 8 0 30 MAY 13 38 21 : 38 MAY 23 8 3 : 31 MAY 8 30 0 
38 MAY 4 15 0 i 38 HAY 13 45 17 : 38 HAY 23 15 3 : 31 MAY B 45 0 
38 MAY 4 38 0 : 30 HAY 14 8 15 : 38 HAY 23 38 3 : 31 MAY 9 0 0 
38 MAY 4 45 0 : 30 HAY 14 15 13 : 30 HAY 23 45 3 : 31 MAY 9 15 0 
38 MAY 5 8 0 i 30 MAY 14 38 11 i 31 HAY 8 8 3 : 31 MAY 9 30 0 
38 MAY 5 15 0 : 30 MAY 14 45 10 : 31 MAY 8 15 3 : 31 HAY 9 45 0 
38 MAY 5 38 8 : 38 MAY 15 8 10 : 31 HAY 8 38 2 : 31 MAY 10 0 0 
38 MAY 5 45 8 : 30 MAY 15 15 9 : 31 HAY 8 45 1 : 31 MAY 10 15 0 
38 MAY 6 8 8 : 30 MAY 15 38 B : 31 HAY 1 8 1 : 31 MAY 10 30 0 
38 MAY 6 15 8 : 30 MAY 15 45 B : 31 HAY 1 15 0 : 31 MAY 10 45 0 
38 MAY 6 38 8 : 30 MAY 16 8 7 : 31 HAY 1 38 0 : 31 MAY 11 0 0 
38 MAY 6 45 0 : 38 MAY 16 15 7 : 31 KAY 1 45 0 : 31 MAY 11 15 0 
38 MAY 7 8 0 : 30 MAY 16 38 7 : 31 HAY 2 0 0 : 31 MAY 11 30 0 
38 MAY 7 15 0 : 30 MAY 16 45 6 : 31 HAY 2 15 0 : 31 MAY 11 45 0 
38 MAY 7 38 0 : 30 MAY 17 0 6 : 31 HAY 2 38 0 : 31 MAY 12 0 0 
38 MAY 7 45 0 : 30 MAY 17 15 6 : 31 HAY 2 45 0 : 31 MAY 12 15 0 
38 MAY 6 8 0 : 30 MAY 17 30 6 : 31 MAY 3 0 0 : 31 MAY 12 30 0 
38 MAY 8 15 0 : 30 MAY 17 45 6 : 31 MAY 3 15 0 : 31 MAY 12 45 0 
38 MAY 8 38 0 : 30 MAY 18 0 5 : 31 MAY 3 30 0 : 31 MAY 13 0 0 
38 MAY 8 45 8 : 30 MAY IB 15 5 : 31 MAY 3 45 0 : 31 MAY 13 15 0 
38 MAY 9 8 8 : 30 MAY IB 38 5 : 31 MAY 4 8 8 
38 NAY 9 15 0 : 30 MAY IB 45 5 : 31 MAY 4 15 8 

K.W. Brown & Associates, Inc. 



Table A-8. Combination of Station 3 Hydrograph, Sub-basin 30 Hydrograph, and Sub-basin 40 Hydrograph. 

FLOW : aow: aow: FLOW 
Jay Honth Hr. Kin. (CFS) : Day Honth Hr. Kin. (CFS) : Day Month Hr. Hin. (CFS) : Day Honth Hr. Min. (CFS) 

30 KAY 8 8 •"""•"•1 
8 : 

38 HAY 9 38 
" " 1 

0 : 38 HAY 19 8 
—•»——i 

83 : 31 HAY 4 30 3 
38 KAY 0 15 8 : 30 HAY 9 45 8 : 38 KAY 19 15 80 : 31 MAY 4 45 2 
30 KAY 0 38 0 : 30 HAY 10 8 8 : 38 HAY 19 38 77 : 31 MAY 5 0 2 
38 KAY 8 45 8 : 30 HAY 10 15 8 : 38 HAY 19 45 74 : 31 MAY 5 15 2 
38 HAY 1 8 8 : 30 KAY 18 38 8 : 38 HAY 28 8 71 : 31 MAY 5 30 1 
38 HAY 1 15 8 : 30 HAY 18 45 8 : 30 HAY 28 15 69 : 31 MAY 5 45 1 
38 HAY 1 38 8 : 30 HAY 11 8 8 : 30 HAY 28 38 67 : 31 HAY 6 0 1 
38 HAY 1 45 8 : 30 HAY 11 15 8 : 38 HAY 28 45 65 : 31 HAY 6 15 1 
38 HAY 2 8 8 : 30 HAY 11 38 8 : 38 HAY 21 8 63 : 31 HAY 6 30 1 
38 HAY 2 15 8 : 38 KAY 11 45 5 : 38 HAY 21 15 61 : 31 KAY 6 45 0 
38 HAY 2 38 8 i 38 HAY 12 8 28 : 30 HAY 21 38 59 . 31 HAY 7 0 0 
38 HAY 2 45 8 : 30 HAY 12 15 78 : 30 HAY 21 45 58 : 31 HAY 7 15 0 
38 HAY 3 8 8 30 HAY 12 38 118 30 HAY 22 0 56 31 MAY 7 30 0 
38 HAY 3 15 8 30 HAY 12 45 152 30 HAY 22 15 55 31 MAY 7 45 0 
38 HAY 3 38 8 . 30 HAY 13 0 200 30 HAY 22 30 54 31 MAY 8 0 0 
38 HAY 3 45 8 30 HAY 13 15 249 30 HAY 22 45 53 31 MAY 8 15 0 
38 HAY 4 0 8 30 HAY 13 30 287 30 HAY 23 0 52 31 MAY 8 30 0 
38 KAY 4 15 8 30 HAY 13 45 310 30 HAY 23 15 50 31 MAY 8 45 0 
38 HAY 4 30 8 30 HAY 14 0 316 30 HAY 23 30 49 31 MAY 9 0 0 
38 HAY 4 45 0 30 KAY 14 15 310 30 HAY 23 45 48 31 MAY 9 15 0 
30 HAY 5 0 0 30 HAY 14 30 296 : 31 KAY 8 0 48 31 MAY 9 30 0 
38 HAY 5 15 0 30 MAY 14 45 277 i 31 HAY 8 15 46 31 MAY 9 45 0 
38 KAY 5 38 0 30 KAY 15 0 257 31 HAY 8 30 45 . 31 MAY 10 0 0 
38 HAY 5 45 0 : 30 HAY 15 15 236 : 31 HAY 8 45 42 : 31 MAY 10 15 0 
38 HAY 6 8 8 : 30 HAY 15 30 215 : 31 HAY 1 0 39 : 31 MAY 10 30 0 
38 HAY 6 15 8 i 30 HAY 15 45 195 : 31 HAY 1 15 36 : 31 KAY 10 45 0 
38 HAY 6 38 0 i 30 HAY 16 0 179 : 31 KAY 1 30 32 : 31 HAY 11 0 0 
38 HAY 6 45 0 : 30 HAY 16 15 164 : 31 HAY 1 45 28 : 31 HAY 11 15 0 
30 HAY 7 8 0 i 30 HAY 16 30 151 i 31 HAY 2 0 24 : 31 HAY 11 30 0 
30 HAY 7 15 0 : 30 HAY 16 45 140 : 31 KAY 2 15 20 : 31 KAY 11 45 0 
38 HAY 7 38 0 : 30 HAY 17 0 130 : 31 HAY 2 30 17 : 31 MAY 12 0 0 
30 HAY 7 45 0 : 30 HAY 17 15 122 : 31 HAY 2 45 14 : 31 MAY 12 15 0 
30 HAY 8 8 0 : 30 MAY 17 30 114 : 31 KAY 3 0 11 : 31 HAY 12 30 0 
38 HAY 8 15 0 : 30 MAY 17 45 188 : 31 HAY 3 15 9 : 31 HAY 12 45 0 
30 HAY 8 38 0 : 30 MAY 18 0 182 : 31 HAY 3 30 7 : 31 MAY 13 0 0 
38 HAY 8 45 0 : 30 MAY 18 15 96 : 31 HAY 3 45 6 : 31 MAY 13 15 0 
38 HAY 9 8 8 : 30 MAY 18 30 91 : 31 HAY 4 0 5 
38 HAY 9 15 8 : 30 MAY 18 45 87 : 31 HAY 4 15 4 

K.W. Brown t Associates, Ire. 



Table fl-9. HEC-1 Output: Station 3 Hydrograph Routed to Station 4. 

FLOW : FLOW : FLOW : FLOW 
lay Month Hr. Min. (CFS) : Day Month Hr. Min. (CFS) : Day Month Hr. Min. (CFS) : Day Month Hr. Min. (CFS) 

38 MAY 8 0 8 : 38 MAY 9 38 8 : 30 MAY 19 8 B9 : 31 MAY 4 30 4 
38 MAY 8 15 8 : 38 MAY 9 45 8 : 30 MAY 19 15 85 : 31 MAY 4 45 3 
38 MAY 8 38 8 : 30 MAY 10 8 8 : 30 MAY 19 38 81 : 31 MAY 5 0 3 
38 MAY 8 45 8 : 30 MAY 10 15 8 : 30 MAY 19 45 78 : 31 MAY 5 15 2 
38 MAY 1 8 8 : 30 MAY 18 38 8 : 38 MAY 28 8 75 : 31 MAY 5 30 2 
38 MAY 1 15 8 : 30 MAY 18 45 8 : 30 MAY 28 15 72 : 31 MAY 5 45 1 
38 MAY 1 38 8 : 30 MAY 11 8 8 : 38 MAY 28 38 78 : 31 MAY 6 0 1 
38 MAY 1 45 8 : 30 MAY 11 15 8 . 38 MAY 28 45 67 : 31 MAY 6 15 1 
38 MAY 2 8 8 : 30 MAY 11 38 8 : 38 MAY 21 8 65 : 31 MAY 6 30 1 
38 MAY 2 15 8 : 30 MAY 11 45 1 . 38 MAY 21 15 63 : 31 MAY 6 45 1 
38 MAY 2 38 8 i 30 MAY 12 8 7 ! 38 MAY 21 38 62 : 31 MAY 7 0 1 
38 MAY 2 45 8 30 MAY 12 15 27 30 MAY 21 45 68 : 31 MAY 7 15 0 
38 MAY 3 8 8 : 38 MAY 12 30 61 , 30 MAY 22 8 58 : 31 MAY 7 30 0 
38 MAY 3 15 8 38 MAY 12 45 98 30 MAY 22 15 57 . 31 MAY 7 45 0 
38 MAY 3 38 8 . 38 MAY 13 0 148 30 MAY 22 38 56 31 MAY 8 0 0 
38 MAY 3 45 8 30 MAY 13 15 186 30 MAY 22 45 54 31 MAY 8 15 0 
38 MAY 4 8 8 . 30 MAY 13 30 232 30 MAY 23 8 53 31 MAY 8 30 0 
38 MAY 4 15 8 38 MAY 13 45 271 30 MAY 23 15 52 31 MAY 8 45 0 
38 MAY 4 38 0 38 MAY 14 8 297 30 MAY 23 38 51 31 MAY 9 0 0 
38 MAY 4 45 8 30 MAY 14 15 309 . 30 MAY 23 45 58 31 MAY 9 15 0 
38 MAY 5 8 0 30 MAY 14 38 387 31 MAY 8 8 49 31 MAY 9 30 0 
38 MAY 5 15 0 30 MAY 14 45 297 i 31 MAY 8 15 48 31 MAY 9 45 0 
38 MAY 5 38 0 30 MAY 15 8 281 : 31 MAY 8 38 47 31 MAY 10 0 0 
38 MAY 5 45 0 30 MAY 15 15 262 : 31 MAY 8 45 45 31 MAY 10 15 0 
38 MAY 6 8 0 38 MAY 15 38 242 31 MAY 1 8 43 31 MAY 10 30 0 
38 MAY 6 15 0 30 MAY 15 45 222 : 31 MAY 1 15 40 31 MAY 10 45 0 
38 MAY 6 38 0 30 MAY 16 8 202 . 31 MAY 1 38 37 31 MAY 11 0 0 
38 MAY 6 45 0 30 MAY 16 15 165 : 31 MAY 1 45 33 31 MAY 11 15 0 
38 MAY 7 8 0 30 MAY 16 38 169 : 31 MAY 2 0 29 31 MAY 11 30 0 
38 MAY 7 15 0 : 30 MAY 16 45 156 : 31 MAY 2 15 25 : 31 MAY 11 45 0 
38 MAY 7 38 8 30 MAY 17 8 144 i 31 MAY 2 30 21 . 31 MAY 12 0 0 
38 MAY 7 45 8 i 30 MAY 17 15 134 : 31 MAY 2 45 IB • 31 MAY 12 15 0 
38 MAY B 8 8 : 30 MAY 17 38 125 : 31 MAY 3 0 15 i 31 MAY 12 30 0 
38 MAY B 15 8 : 38 MAY 17 45 117 : 31 MAY 3 15 12 : 31 MAY 12 45 0 
38 MAY 6 38 0 i 38 MAY 16 8 110 : 31 MAY 3 38 10 : 31 MAY 13 0 0 
38 MAY B 45 0 : 38 MAY IB 15 104 : 31 MAY 3 45 B : 31 MAY 13 15 0 
38 MAY 9 8 0 : 38 MAY IB 38 9B : 31 MAY 4 8 6 
38 MAY 9 15 8 : 30 MAY 18 45 93 : 31 MAY 4 15 5 

K.W. Brown t Associates, Inc. 



Table A-10. HEC-1 Output: Sub-basin 50 Hydrograph. 

FLOW : ROW : aOW : FLOW 
iy Month Hr. Min. (CFS) : Day Month Hr. Hin. (CFS) : Day Honth Hr. Min. (CFS) : Day Month Hr. Min. (CFS) 

30 MAY 0 8 
" " " " " 1 

8 : 30 MAY 9 30 
" " '" " " "1 

8 : 30 HAY IS 15 
——•—H 

5 : 31 MAY 4 45 0 
30 MAY 0 15 0 : 30 MAY 9 45 8 : 30 MAY 19 38 5 : 31 MAY 4 0 0 
38 MAY 0 38 8 : 30 MAY 10 0 8 : 30 MAY 19 45 4 : 31 MAY 5 15 0 
30 MAY 8 45 O : 30 MAY 10 15 8 : 30 HAY 19 8 4 : 31 MAY 5 30 0 
30 MAY 1 8 8 : 30 MAY 18 30 8 : 30 HAY 20 15 4 : 31 MAY 5 45 0 
30 MAY 1 15 0 : 30 MAY 10 45 8 : 30 HAY 28 38 4 : 31 MAY 5 0 0 
30 MAY 1 38 8 : 30 MAY 11 8 8 : 38 HAY 28 45 4 : 31 MAY 6 15 0 
30 MAY 1 45 8 : 38 MAY 11 15 8 : 38 HAY 28 8 4 : 31 MAY 6 30 0 
30 MAY 2 8 0 : 38 MAY 11 38 8 : 38 HAY 21 15 4 : 31 MAY 6 45 0 
30 MAY 2 15 0 • 38 MAY 11 45 2 . 38 HAY 21 38 4 . 31 MAY 6 0 0 
30 MAY 2 38 0 . 30 MAY 12 8 11 . 30 HAY 21 45 4 . 31 MAY 7 15 0 
30 MAY 2 45 0 30 MAY 12 15 28 30 HAY 21 0 4 31 MAY 7 30 0 
30 MAY 3 8 0 30 MAY 12 30 48 30 MAY 22 15 4 31 MAY 7 45 0 
30 MAY 3 15 0 30 MAY 12 45 43 30 MAY 22 30 4 31 MAY 7 0 0 
30 MAY 3 38 0 30 MAY 13 0 38 30 MAY 22 45 3 31 MAY B 15 0 
30 MAY 3 45 0 30 MAY 13 15 38 30 MAY 22 0 3 31 MAY a 30 0 
30 MAY 4 0 0 30 MAY 13 30 25 38 MAY 23 15 3 31 MAY 8 45 0 
30 MAY 4 15 0 30 MAY 13 45 20 . 38 MAY 23 38 3 31 MAY 8 0 0 
30 MAY 4 30 0 30 MAY 14 0 17 30 MAY 23 45 3 31 MAY 9 15 0 
38 MAY 4 45 0 ' 30 MAY 14 15 14 i 30 MAY 23 8 3 31 MAY 9 30 0 
30 MAY 5 0 0 30 MAY 14 30 13 31 MAY 8 15 3 31 MAY 9 45 0 
38 MAY 5 15 0 • 38 MAY 14 45 11 i 31 MAY 8 30 3 • 31 MAY 9 0 0 
38 MAY 5 30 0 38 MAY 15 0 10 : 31 MAY 8 45 3 . 31 MAY 10 15 0 
38 MAY 5 45 0 30 MAY 15 15 9 . 31 MAY 8 0 2 31 MAY 10 30 0 
38 MAY 6 0 0 30 MAY 15 30 9 31 MAY 1 15 1 31 MAY 10 45 0 
30 MAY 6 15 0 : 30 MAY 15 45 8 : 31 MAY 1 30 1 : 31 MAY 10 0 0 
30 MAY 6 30 0 . 30 MAY 16 0 a : 31 MAY 1 45 8 . 31 MAY 11 15 0 
30 MAY 6 45 0 : 30 MAY 16 15 7 : 31 MAY 1 0 8 : 31 MAY 11 30 0 
38 MAY 7 0 0 : 38 MAY 16 30 7 : 31 MAY 2 15 8 : 31 MAY U 45 0 
38 MAY 7 15 0 : 30 MAY 16 45 6 : 31 MAY 2 30 0 : 31 MAY 11 0 0 
38 MAY 7 38 0 : 30 MAY 17 0 6 : 31 MAY 2 45 0 : 31 MAY 12 15 0 
38 MAY 7 45 0 : 30 MAY 17 15 6 : 31 MAY 2 0 8 : 31 MAY 12 30 0 
38 MAY B 0 0 : 30 MAY 17 30 6 : 31 HAY 3 15 8 : 31 MAY 12 45 0 
38 MAY B 15 0 : 30 HAY 17 45 6 : 31 HAY 3 30 8 : 31 MAY 12 0 0 
38 MAY fi 30 0 : 30 MAY 18 0 5 : 31 MAY 3 45 8 : 31 MAY 13 15 0 
38 HAY 8 45 0 : 38 MAY IB 15 5 : 31 MAY 3 0 0 : 31 MAY 13 30 0 
30 MAY 9 8 0 : 38 MAY IB 30 5 : 31 MAY 4 15 0 
30 MAY 9 15 0 : 30 MAY 18 0 5 : 31 MAY 4 38 0 

K.W. Brown & Associates, Inc. 



Table A-ll. HEC-1 Output: Combination of Station 4 Hydrograph and Sub-basin 50 Hydrograph. 

Day Month Hr. Min. 
FLOU : 
CFS) : Day Month Hr. Min. 

FLOU : 
CFS) : Day Month Hr. Min. 

FLOU : 
CFS) : Day Month Hr. Min. 

FLOU 
CFS) 

30 MAY 8 8 8 : 30 MAY 9 38 8 : 38 MAY 19 8 
~~~~T 

93 : 31 MAY 4 30 4 
38 BAY 8 15 8 : 30 MAY 9 45 8 : 38 MAY 19 15 89 : 31 MAY 4 45 3 
30 MAY 8 38 8 : 38 MAY 18 8 8 : 30 MAY 19 38 65 : 31 MAY 5 0 3 
38 MAY 8 45 8 : 38 MAY 18 15 8 : 38 MAY 19 45 B2 : 31 MAY 5 15 2 
38 MAY 1 8 8 : 30 MAY 18 30 8 : 38 MAY 20 8 79 : 31 MAY 5 30 2 
38 MAY 1 15 0 : 30 MAY 18 45 8 : 38 MAY 20 15 76 : 31 MAY 5 45 1 
38 MAY 1 38 0 : 30 MAY 11 8 8 : 38 MAY 20 38 74 : 31 MAY 6 0 1 
38 MAY 1 45 8 : 30 MAY 11 15 8 : 38 MAY 20 45 71 : 31 MAY 6 15 1 
38 MAY 2 8 8 : 30 MAY 11 38 8 : 38 MAY 21 8 69 : 31 MAY 6 30 1 
38 MAY 2 15 8 : 30 MAY 11 45 3 : 38 MAY 21 15 67 : 31 MAY 6 45 1 
38 MAY 2 30 8 : 30 MAY 12 8 IB : 38 MAY 21 38 65 : 31 MAY 7 0 1 
38 MAY 2 45 8 : 30 MAY 12 15 55 : 38 MAY 21 45 64 : 31 MAY 7 15 0 
38 MAY 3 0 8 • 30 MAY 12 30 181 • 38 MAY 22 8 62 31 MAY 7 30 0 
30 MAY 3 15 8 30 MAY 12 45 141 38 MAY 22 15 60 31 MAY 7 45 0 
38 MAY 3 30 8 30 MAY 13 0 17B 30 MAY 22 38 59 31 MAY 8 0 0 
38 MAY 3 45 8 30 MAY 13 15 216 30 MAY 22 45 58 31 MAY B 15 0 
38 MAY 4 8 0 30 MAY 13 30 257 38 MAY 23 0 56 31 MAY 8 30 0 
38 MAY 4 15 0 30 MAY 13 45 291 38 MAY 23 15 55 31 MAY B 45 0 
38 MAY 4 38 0 : 30 MAY 14 0 314 : 38 MAY 23 30 54 : 31 MAY 9 0 0 
38 MAY 4 45 0 ! 30 MAY 14 15 323 : 30 MAY 23 45 53 : 31 MAY 9 15 0 
38 MAY 5 8 0 : 30 MAY 14 30 320 : 31 MAY 0 0 52 : 31 MAY 9 30 0 
38 MAY 5 15 0 : 30 MAY 14 45 308 : 31 MAY 0 15 51 : 31 MAY 9 45 0 
30 MAY 5 30 0 : 30 MAY 15 0 292 : 31 MAY 0 30 49 : 31 MAY 10 0 0 
30 MAY 5 45 0 : 30 MAY 15 15 272 : 31 MAY 0 45 47 : 31 MAY 10 15 0 
30 MAY 6 0 0 : 30 MAY 15 30 251 : 31 MAY 1 0 44 : 31 MAY 10 30 0 
30 MAY s 15 0 : 30 MAY 15 45 230 : 31 MAY 1 15 41 : 31 MAY 10 45 0 
38 MAY 6 30 0 : 30 MAY 16 0 210 : 31 MAY 1 30 37 : 31 MAY 11 0 0 
38 MAY 6 45 0 : 30 MAY 16 15 192 : 31 MAY 1 45 34 : 31 MAY 11 15 0 
38 MAY 7 0 0 : 30 MAY 16 30 176 : 31 MAY 2 0 30 : 31 MAY 11 30 0 
38 MAY 7 15 0 : 30 MAY 16 45 163 : 31 MAY 2 15 25 : 31 MAY 11 45 0 
38 MAY 7 30 0 : 30 MAY 17 0 151 : 31 MAY 2 30 21 : 31 MAY 12 0 0 
38 MAY 7 45 0 : 30 MAY 17 15 140 : 31 MAY 2 45 IB : 31 MAY 12 15 0 
38 MAY a 0 0 : 30 MAY 17 30 131 : 31 MAY 3 0 15 : 31 MAY 12 30 0 
38 MAY B 15 0 : 30 MAY 17 45 123 : 31 MAY 3 15 12 : 31 MAY 12 45 0 
38 MAY 6 30 0 : 38 MAY IB 8 115 : 31 MAY 3 30 10 : 31 MAY 13 0 0 
38 MAY a 45 0 : 38 MAY IB 15 109 : 31 MAY 3 45 6 : 31 MAY 13 15 0 
38 MAY 9 0 0 : 38 MAY IB 38 183 : 31 MAY 4 0 6 
38 MAY 9 15 0 : 38 MAY 16 45 96 : 31 MAY 4 15 5 

K.U. Brown t Associates, Inc. 



Table fl-12. HEC-1 Output: Station 4 Hydrograph Routed to Station 5. 

FLOW : ROW : FLOU : FLOW 
ay Month Hr. Min. (CFS) : 

T H " - - " l J 

Day Month Hr. Min. (CFS) : Day Month Hr. Hin. (CFS) : Day Honth Hr. Min. (CFS) 

38 MAY 8 8 8 : 38 MAY 9 38 

. - - n. n | 

8 : 38 MAY 19 0 97 : 31 HAY 4 30 5 
38 MAY 8 IS 8 : 38 MAY 9 45 8 : 38 MAY 19 15 92 : 31 HAY 4 45 4 
38 MAY 8 38 8 : 38 MAY 18 8 8 : 38 MAY 19 38 88 : 31 MAY 5 0 3 
38 MAY 8 45 8 : 30 MAY 18 15 8 : 38 MAY 19 45 85 : 31 MAY 5 15 3 
38 MAY 1 8 8 : 30 MAY 18 30 8 : 38 MAY 20 8 81 : 31 HAY 5 30 2 
38 MAY 1 15 8 : 30 MAY 18 45 8 : 38 MAY 20 15 78 : 31 HAY 5 45 2 
38 MAY 1 38 8 : 30 MAY 11 8 8 : 38 MAY 20 38 76 : 31 HAY 6 0 1 
38 MAY 1 45 8 : 30 MAY 11 15 8 : 38 MAY 20 45 73 : 31 HAY 6 15 1 
38 MAY 2 8 8 : 30 MAY 11 38 8 : 38 MAY 21 8 71 : 31 HAY 6 30 1 
38 MAY 2 15 8 30 MAY 11 45 1 : 38 MAY 21 15 69 . 31 KAY 6 45 1 
38 MAY 2 38 8 30 MAY 12 8 7 : 38 MAY 21 38 67 31 KAY 7„ 0 1 
38 MAY 2 45 8 30 MAY 12 15 29 : 38 MAY 21 45 65 31 HAY 7 15 1 
38 MAY 3 8 8 30 MAY 12 38 67 : 38 MAY 22 8 63 31 HAY 7 30 0 
38 MAY 3 IS 8 30 MAY 12 45 111 : 38 MAY 22 15 62 31 MAY 7 45 0 
38 MAY 3 38 8 30 MAY 13 0 158 : 30 MAY 22 38 60 31 MAY 8 0 0 
38 MAY 3 45 8 38 MAY 13 15 188 : 30 MAY 22 45 59 31 MAY 8 15 0 
38 MAY 4 8 8 38 MAY 13 30 227 : 30 MAY 23 0 57 31 NAY 8 30 0 
38 MAY 4 15 8 . 30 MAY 13 45 265 • 38 MAY 23 15 56 : 31 MAY 8 45 0 
38 MAY 4 38 8 i 30 MAY 14 0 2% s 38 MAY 23 30 55 : 31 MAY 9 0 0 
38 MAY 4 45 8 i 30 MAY 14 15 315 - 38 MAY 23 45 54 ! 31 MAY 9 15 0 
38 MAY 5 8 8 30 MAY 14 30 321 : 31 MAY 0 0 53 : 31 MAY 9 30 0 
38 MAY 5 15 0 : 30 MAY 14 45 316 31 MAY 0 15 52 : 31 MAY 9 45 0 
38 MAY 5 38 8 : 30 MAY 15 0 384 31 MAY 0 30 50 : 31 MAY 10 0 0 
38 MAY 5 45 8 : 30 MAY 15 15 286 31 MAY 0 45 49 : 31 MAY 10 15 0 
38 MAY 6 8 8 i 30 MAY 15 30 266 31 MAY 1 0 46 : 31 MAY 10 30 0 
38 MAY 6 15 8 : 30 MAY 15 45 245 31 HAY 1 15 43 : 31 MAY 10 45 0 
38 MAY 6 38 8 . 30 MAY 16 0 225 . 31 MAY 1 30 40 : 31 MAY 11 0 0 
38 MAY 6 45 8 : 30 MAY 16 15 205 31 HAY 1 45 36 : 31 MAY 11 15 0 
38 MAY 7 8 8 i 30 MAY 16 30 188 31 HAY 2 0 33 : 31 HAY 11 30 0 
38 MAY 7 15 8 : 30 MAY 16 45 173 31 HAY 2 15 29 : 31 MAY 11 45 0 
38 MAY 7 38 0 : 30 MAY 17 0 160 31 HAY 2 30 24 : 31 MAY 12 0 0 
38 MAY 7 45 0 : 30 MAY 17 15 148 31 MAY 2 45 21 : 31 MAY 12 15 0 
38 MAY 8 8 0 : 30 MAY 17 30 138 31 MAY 3 0 17 : 31 MAY 12 30 0 
38 MAY 8 15 0 : 30 MAY 17 45 129 31 MAY 3 15 14 : 31 MAY 12 45 0 
38 MAY 8 38 0 : 30 MAY 18 8 121 • 31 MAY 3 30 11 : 31 MAY 13 0 0 
38 MAY 8 45 0 : 30 MAY 18 15 114 i 31 MAY 3 45 9 : 31 MAY 13 15 0 
38 MAY 9 8 0 : 30 MAY 18 38 108 i 31 MAY 4 0 7 
38 MAY 9 15 8 : 30 MAY 18 45 182 : 31 KAY 4 15 6 

K.W. Brown ( Associates, Inc. 



Table ft-13. HEC-1 Output: Sub-basin 60 Hydrograph. 

Day Month Hr. Min. 
FLOW : 
(CFS) : Day Month Hr. Min. 

FLOW : 
(CFS) : Day Month Hr. Min. 

FLOW : 
(CFS) : Day Month Hr. Min. 

FLOW 
(CFS) 

38 MAY 0 0 0 : 30 MAY 9 30 0 : 30 MAY 19 0 5 : 31 MAY 4 30 0 
30 MAY 0 15 0 : 30 MAY 9 45 0 : 30 MAY 19 15 5 : 31 MAY 4 45 0 
30 MAY 0 30 0 : 30 MAY 10 0 0 : 30 MAY 19 30 5 : 31 MAY 5 0 0 
30 MAY 0 45 0 : 30 MAY 10 15 0 : 30 MAY 19 45 5 : 31 MAY 5 15 0 
30 MAY 1 0 0 : 30 MAY 10 30 0 : 30 MAY 20 8 5 : 31 MAY 5 30 0 
30 MAY 1 15 0 : 30 MAY 10 45 0 : 30 MAY 20 15 4 : 31 MAY 5 45 0 
30 MAY 1 30 0 : 30 MAY 11 0 0 : 30 MAY 20 38 4 : 31 MAY £ 0 0 
30 MAY 1 45 0 : 30 MAY 11 15 0 : 30 MAY 20 45 4 : 31 MAY 6 15 0 
30 MAY 2 0 0 : 30 MAY 11 30 0 : 38 MAY 21 8 4 : 31 MAY 6 30 0 
30 MAY 2 15 0 i 30 MAY 11 45 1 : 30 MAY 21 15 4 : 31 MAY 6 45 0 
30 MAY Z 30 0 i 30 MAY 12 0 5 i 30 MAY 21 38 4 : 31 MAY 7 0 0 
30 MAY Z 45 0 30 MAY 12 15 13 30 MAY 21 45 4 . 31 MAY 7 15 0 
30 MAY 3 0 0 30 MAY 12 30 24 . 30 MAY 22 8 4 31 MAY 7 38 0 
30 MAY 3 15 0 30 MAY 12 45 32 30 MAY 22 15 4 31 MAY 7 45 0 
30 MAY 3 30 0 30 MAY 13 0 36 30 MAY 22 30 4 31 MAY 8 0 0 
30 MAY 3 45 0 30 MAY 13 15 35 30 MAY 22 45 4 31 MAY 8 15 0 
30 MAY 4 0 0 30 MAY 13 30 31 30 MAY 23 0 4 31 MAY 8 30 0 
30 MAY 4 15 0 • 30 MAY 13 45 26 30 MAY 23 15 4 31 MAY 6 45 0 
30 MAY 4 30 0 30 MAY 14 0 23 30 MAY 23 30 3 31 MAY 9 0 0 
30 MAY 4 45 0 : 30 MAY 14 15 20 i 30 MAY 23 45 3 31 MAY 9 15 0 
30 MAY 5 0 0 30 MAY 14 30 17 31 MAY 0 0 3 31 MAY 9 30 0 
30 MAY 5 15 0 : 30 MAY 14 45 15 : 31 MAY 0 15 3 : 31 MAY 9 45 0 
30 MAY 5 30 0 • 30 MAY 15 0 13 : 31 MAY 0 30 3 ! 31 MAY 10 0 0 
30 MAY 5 45 0 : 30 MAY 15 15 12 : 31 MAY 0 45 3 : 31 MAY 10 15 0 
30 MAY 6 0 0 30 MAY 15 30 11 31 MAY 1 0 2 31 MAY 10 30 0 
30 MAY 6 15 0 : 30 MAY 15 45 10 : 31 MAY 1 15 2 i 31 MAY 10 45 0 
30 MAY 6 30 0 : 30 MAY 16 0 9 ; 31 MAY 1 30 1 31 MAY 11 0 0 
30 MAY 6 45 0 : 30 MAY 16 15 9 : 31 MAY 1 45 1 : 31 MAY 11 15 0 
30 MAY 7 0 0 : 30 MAY 16 30 8 : 31 MAY 2 0 1 : 31 MAY 11 30 0 
30 MAY 7 15 0 : 30 MAY 16 45 8 : 31 MAY 2 15 8 : 31 MAY 11 45 0 
30 MAY 7 30 0 : 30 MAY 17 0 7 : 31 MAY 2 30 0 : 31 MAY 12 0 0 
30 MAY 7 45 0 : 30 MAY 17 15 7 : 31 MAY 2 45 0 : 31 MAY 12 15 0 
30 MAY 6 0 0 : 30 MAY 17 30 6 : 31 MAY 3 0 0 : 31 MAY 12 30 0 
30 MAY 6 15 0 : 30 MAY 17 45 6 : 31 MAY 3 15 0 : 31 MAY 12 45 0 
30 MAY a 30 0 : 30 MAY 18 0 6 : 31 MAY 3 30 0 : 31 MAY 13 0 0 
30 MAY 8 45 0 : 30 MAY 18 15 6 : 31 MAY 3 45 0 : 31 MAY 13 15 0 
30 MAY 9 0 8 : 30 MAY 18 30 5 : 31 MAY 4 8 8 
30 MAY 9 15 0 : 30 MAY IB 45 5 : 31 MAY 4 15 8 

K.W. Brown ( Associates, Inc. 



Table A-14. HEC-1 Output: Combination of Station 5 Hydrograph and Sub-basin £8 Hydrograph. 

FLOW : FLOW : FLOW : FLOW 
ay Month Hr. Min. (CFS) : Day Month Hr. Min. (CFS) : Day Month Hr. Min. (CFS) : Day Month Hr. Min. (CFS) 

38 MAY 8 8 
1 1 

8 : 30 MAY 9 30 8 : 30 MAY 19 0 
+ 

102 : 31 MAY 4 30 5 
38 MAY 8 IS 8 : 30 MAY 9 45 8 : 30 MAY 19 15 97 : 31 MAY 4 45 4 
38 MAY 8 38 8 : 30 MAY 10 0 8 9 30 MAY 19 30 93 : 31 MAY 5 0 3 
38 MAY 8 45 8 : 30 MAY 10 15 8 : 30 MAY 19 45 B9 : 31 MAY 5 15 3 
38 MAY 1 8 8 : 30 MAY 10 30 8 : 30 MAY 20 0 86 : 31 MAY 5 30 2 
38 MAY 1 15 8 : 30 MAY 10 45 8 : 30 MAY 20 15 83 : 31 MAY 5 45 2 
38 MAY 1 38 8 i 30 MAY 11 0 O : 30 MAY 20 30 80 : 31 MAY 6 0 1 
38 MAY 1 45 8 : 30 MAY 11 15 0 : 30 MAY 20 45 77 : 31 MAY 6 15 1 
38 MAY 2 8 8 i 30 MAY 11 30 0 i 30 MAY 21 0 75 : 31 MAY £ 30 1 
38 MAY 2 15 8 : 30 MAY 11 45 2 i 30 MAY 21 15 73 : 31 MAY 6 45 1 
38 MAY 2 38 8 30 MAY 12 0 12 : 30 MAY 21 30 71 : 31 MAY 7 0 1 
38 MAY 2 45 8 30 MAY 12 15 42 : 30 MAY 21 45 69 . 31 MAY 7 15 1 
38 MAY 3 8 8 30 MAY 12 30 92 30 MAY 22 0 67 . 31 MAY 7 30 0 
38 MAY 3 15 8 30 MAY 12 45 143 30 MAY 22 15 65 31 MAY 7 45 0 
38 MAY 3 38 0 30 MAY 13 0 166 30 MAY 22 30 64 31 MAY 8 0 0 
38 MAY 3 45 8 30 MAY 13 15 223 30 MAY 22 45 62 31 MAY 8 15 0 
38 MAY 4 8 8 30 MAY 13 30 258 30 MAY 23 0 61 31 MAY B 30 0 
38 MAY 4 15 8 30 MAY 13 45 292 30 MAY 23 15 60 31 MAY B 45 0 
38 MAY 4 38 8 30 MAY 14 0 319 30 MAY 23 30 58 31 MAY 9 0 0 
38 MAY 4 45 8 30 MAY 14 15 335 30 MAY 23 45 57 31 MAY 9 15 0 
38 MAY 5 8 0 30 MAY 14 30 338 31 MAY 0 0 56 31 MAY 9 30 0 
38 MAY 5 15 0 30 MAY 14 45 331 31 MAY 0 15 55 31 MAY 9 45 0 
38 MAY 5 38 0 30 MAY 15 0 317 • 31 MAY 0 30 53 31 MAY 10 0 0 
38 MAY 5 45 0 30 MAY 15 15 298 31 MAY 0 45 51 31 MAY 10 15 0 
38 MAY 6 8 0 . 30 MAY 15 30 277 : 31 MAY 1 0 48 31 MAY 10 30 0 
38 MAY 6 15 0 30 MAY 15 45 255 : 31 MAY 1 15 45 31 MAY 10 45 0 
38 MAY 6 38 0 : 30 MAY 16 0 234 : 31 MAY 1 30 41 31 MAY 11 0 0 
38 MAY 6 45 0 . 30 MAY 16 15 214 : 31 MAY 1 45 37 ! 31 MAY 11 15 0 
38 MAY 7 0 0 : 30 MAY 16 30 196 : 31 MAY 2 0 33 : 31 MAY 11 30 0 
38 MAY 7 15 0 : 30 MAY 16 45 180 : 31 MAY 2 15 29 : 31 MAY 11 45 0 
38 MAY 7 38 0 : 30 MAY 17 0 167 : 31 MAY 2 30 25 : 31 MAY 12 . 0 0 
38 MAY 7 45 0 : 38 MAY 17 15 155 : 31 MAY 2 45 21 : 31 MAY 12 15 0 
38 MAY fl 8 0 : 38 MAY 17 30 144 : 31 MAY 3 0 17 : 31 MAY 12 30 0 
38 MAY B 15 0 : 30 MAY 17 45 135 : 31 MAY 3 15 14 : 31 MAY 12 45 0 
38 MAY 8 38 0 : 30 MAY 18 0 127 : 31 MAY 3 30 12 : 31 MAY 13 0 0 
38 MAY 6 45 0 : 30 MAY 18 15 119 : 31 MAY 3 45 9 : 31 MAY 13 15 0 
38 MAY 9 8 0 : 30 MAY IB 30 113 : 31 MAY 4 0 7 
38 MAY 9 15 0 : 30 MAY IB 45 107 : 31 MAY 4 15 6 

K.W. Brown t Associates, Inc. 



Table A-15. HEC-1 Output: Station 5 Hydrograph Routed to Station 6. 

FLOW : ROM : FLOW : FLOW 
ay Month Hr. Hin. CFS) : Day Honth Hr. Hin. CFS) : Day Honth Hr. Min. CFS) : Day Month Hr. Min. CFS) 

38 MAY 0 0 0 : 30 HAY 9 30 0 : 30 HAY 19 0 
T 

112 : 31 MAY 4 30 7 

30 MAY 0 15 0 : 30 MAY 9 45 0 : 30 HAY 19 15 106 : 31 MAY 4 45 £ 
30 MAY 0 30 0 : 30 MAY 10 0 0 : 30 HAY 19 30 101 : 31 MAY 5 0 c 

J 

30 MAY 0 45 0 : 30 MAY 10 15 0 : 30 HAY 19 45 97 : 31 MAY 5 15 4 
30 MAY 1 0 0 : 30 MAY 10 30 0 : 30 HAY 20 0 92 : 31 MAY 5 30 3 
30 NAY 1 15 0 : 30 MAY 10 45 0 : 30 HAY 20 15 89 : 31 MAY 5 45 3 
30 MAY 1 30 0 : 30 MAY 11 0 0 : 30 HAY 20 30 85 : 31 MAY 6 0 w 

30 MAY 1 45 0 : 30 MAY 11 15 0 : 30 HAY 20 45 82 : 31 KAY £ 15 2 
30 MAY 2 0 0 : 30 MAY 11 30 0 : 30 HAY 21 0 79 : 31 MAY £ 30 1 
30 MAY 2 15 0 : 30 MAY 11 45 0 : 30 MAY 21 15 77 : 31 MAY 6 45 1 
30 MAY 2 30 0 : 30 MAY 12 0 2 : 30 MAY 21 30 75 ! 31 MAY 7 0 1 
30 NAY 2 45 0 • 30 MAY 12 15 10 30 MAY 21 45 72 . 31 MAY 7 15 1 
30 MAY 3 0 0 30 MAY 12 30 31 30 MAY 22 0 70 31 MAY 7 30 1 
30 MAY 3 15 0 30 MAY 12 45 67 30 HAY 22 15 68 31 MAY 7 45 1 
30 MAY 3 30 0 30 MAY 13 0 111 30 MAY 22 30 67 31 MAY 8 0 0 
30 MAY 3 45 0 30 MAY 13 15 154 30 MAY 22 45 65 31 KAY 8 15 0 
30 MAY 4 0 0 30 MAY 13 30 193 30 MAY 23 0 64 31 MAY 8 30 0 
30 MAY 4 15 0 i 30 MAY 13 45 230 : 30 MAY 23 15 62 . 31 MAY 8 45 0 
30 NAY 4 30 0 30 MAY 14 0 265 : 30 MAY 23 30 £1 31 MAY 9 0 0 
30 HAY 4 45 0 : 30 MAY 14 15 295 : 30 MAY 23 45 59 : 31 MAY 9 15 0 
30 HAY 5 0 0 : 30 MAY 14 30 316 : 31 MAY 0 0 58 : 31 MAY 9 30 0 
30 HAY 5 15 0 : 30 MAY 14 45 327 : 31 MAY 0 15 57 : 31 MAY 9 45 0 
30 MAY 5 30 0 : 30 MAY 15 0 32B : 31 MAY 0 30 56 : 31 MAY 10 0 0 
30 MAY 5 45 0 : 30 MAY 15 15 321 : 31 MAY 0 45 54 : 31 MAY 10 15 0 
30 KAY fi 0 0 : 30 MAY 15 30 307 : 31 MAY 1 0 52 : 31 MAY 10 30 0 
30 KAY fi 15 0 : 30 MAY 15 45 290 : 31 MAY 1 15 50 : 31 KAY 10 45 0 
30 HAY fi 30 0 : 30 MAY 16 0 270 : 31 MAY 1 30 47 : 31 MAY 11 0 0 
30 KAY £ 45 0 : 30 MAY 16 15 249 : 31 MAY 1 45 43 : 31 MAY 11 15 0 
30 KAY 7 0 0 : 30 MAY 16 30 229 : 31 MAY 2 0 40 : 31 MAY 11 30 0 
30 HAY 7 15 0 : 30 MAY 16 45 210 : 31 MAY 2 15 36 : 31 MAY 11 45 0 
30 HAY 7 30 0 : 30 MAY 17 0 193 : 31 MAY 2 30 32 : 31 MAY 12 0 0 
30 MAY 7 45 0 : 30 MAY 17 15 178 : 31 MAY 2 45 28 : 31 MAY 12 15 0 
30 HAY a 0 0 : 30 MAY 17 30 165 : 31 MAY 3 0 24 : 31 MAY 12 30 0 
30 HAY 8 15 0 : 30 MAY 17 45 153 : 31 MAY 3 15 20 : 31 MAY 12 45 0 
30 HAY 8 30 0 : 30 MAY 18 0 143 : 31 MAY 3 30 17 : 31 MAY 13 0 0 
30 HAY a 45 0 : 30 MAY 18 15 134 : 31 MAY 3 45 14 : 31 MAY 13 15 0 
30 HAY 9 0 0 : 30 MAY 18 30 126 : 31 MAY 4 0 11 
30 HAY 9 15 0 : 30 HAY 18 45 118 : 31 MAY 4 15 9 

K.W. Brown I Associates, Inc. 



Table fl-16. HEC-1 Output: Sub-basin 70 Hydrograph. 

FLOW : FLOW : FLOW : FLOW 
Day Month Hr. Min. CFS) : 

— — J . 

Day Month Hr. Min. (CFS) : 
•. •• !•• .i >i 1 

Day Month Hr. Min. ICFS) : Day Month Hr. Min. CFS) 

30 MAY 0 0 0 : 30 MAY 9 30 
. . . . i . . .. . i | 

0 i 30 MAY 19 0 19 : 31 MAY 4 30 0 
30 MAY 0 15 0 : 30 MAY 9 45 0 : 30 MAY 19 15 18 : 31 MAY 4 45 0 
30 MAY 0 30 0 : 30 MAY 10 0 0 : 30 MAY 19 30 17 : 31 MAY 5 0 0 
30 MAY 0 45 0 : 30 MAY 10 15 O : 30 MAY 19 45 17 : 31 MAY 5 15 0 
30 MAY 1 0 0 : 30 MAY 10 30 0 : 30 NAY 20 0 16 : 31 MAY 5 30 0 
30 MAY 1 15 0 : 30 MAY 10 45 0 : 30 MAY 20 15 16 : 31 MAY 5 45 0 
30 MAY 1 30 8 : 30 MAY 11 0 0 : 30 NAY 20 30 15 : 31 MAY 6 0 0 
30 MAY 1 45 0 30 MAY 11 15 0 : 30 MAY 20 45 15 : 31 MAY 6 15 0 
30 MAY 2 0 0 . 30 MAY 11 30 0 : 30 MAY 21 0 14 : 31 MAY 6 30 0 
30 MAY 2 15 0 30 MAY 11 45 1 ; 30 MAY 21 15 14 31 MAY 6 45 0 
30 MAY 2 30 0 30 MAY 12 0 6 i 30 MAY 21 30 14 . 31 MAY 7 0 0 
30 MAY 2 45 0 30 MAY 12 15 15 30 MAY 21 45 13 31 MAY 7 15 0 
30 MAY 3 0 0 30 MAY 12 30 30 30 MAY 22 0 13 31 MAY 7 30 0 
30 MAY 3 15 0 : 30 MAY 12 45 48 30 MAY 22 15 13 31 MAY 7 45 0 
30 MAY 3 30 0 30 MAY 13 0 66 30 MAY 22 30 12 31 MAY 6 0 0 
30 MAY 3 45 0 : 30 MAY 13 15 78 : 30 MAY 22 45 12 : 31 MAY 8 15 0 
30 MAY 4 0 0 : 30 MAY 13 30 85 : 30 MAY 23 0 12 . 31 MAY 8 30 0 
30 MAY 4 15 0 : 30 MAY 13 45 67 : 30 MAY 23 15 12 : 31 KAY 8 45 0 
30 MAY 4 30 0 : 30 MAY 14 0 85 : 30 MAY 23 30 12 i 31 MAY 9 0 0 
30 MAY 4 45 0 : 30 MAY 14 15 79 i 30 MAY 23 45 11 : 31 KAY 9 15 0 
30 MAY 5 0 0 i 30 MAY 14 30 70 : 31 MAY 0 0 11 : 31 MAY 9 30 0 
30 MAY 5 15 0 : 30 MAY 14 45 63 : 31 MAY 0 15 11 : 31 MAY 9 45 0 
30 MAY 5 30 0 : 30 MAY 15 0 56 : 31 MAY 0 30 11 : 31 MAY 10 0 0 
30 MAY 5 45 0 : 30 MAY 15 15 51 : 31 MAY 0 45 10 : 31 MAY 10 15 0 
30 MAY 6 0 0 : 30 MAY 15 30 46 : 31 MAY 1 0 9 : 31 MAY 10 30 0 
30 MAY 6 15 0 : 30 MAY 15 45 42 : 31 MAY 1 15 8 : 31 MAY 10 45 0 
30 MAY 6 30 0 : 30 MAY 16 0 39 : 31 MAY 1 30 7 : 31 MAY 11 0 0 
30 MAY 6 45 0 : 30 MAY 16 15 36 : 31 MAY 1 45 6 : 31 MAY 11 15 0 
30 MAY 7 0 0 : 30 MAY 16 30 33 : 31 MAY 2 0 5 : 31 MAY 11 30 0 
30 MAY 7 15 0 : 30 MAY 16 45 30 : 31 MAY 2 15 4 : 31 MAY 11 45 0 
30 MAY 7 30 0 : 30 MAY 17 0 28 : 31 MAY 2 30 3 : 31 MAY 12 0 0 
30 MAY 7 45 0 : 30 MAY 17 15 27 : 31 MAY 2 45 2 : 31 MAY 12 15 0 
30 MAY a 0 0 : 30 MAY 17 30 25 : 31 MAY 3 0 2 : 31 MAY 12 38 0 
30 MAY 8 15 0 : 30 MAY 17 45 24 : 31 MAY 3 15 1 : 31 MAY 12 45 0 
30 MAY 8 30 0 : 30 MAY 16 0 22 : 31 MAY 3 30 1 : 31 MAY 13 0 0 
30 MAY a 45 0 : 30 MAY 18 15 21 : 31 MAY 3 45 1 : 31 MAY 13 15 0 
30 MAY 9 0 0 : 30 MAY 18 30 20 : 31 MAY 4 0 1 
30 MAY 9 15 0 : 30 MAY 18 45 19 : 31 MAY 4 15 1 

K.W. Brown i Associates, Inc. 



Table fl-17. HEC-1 Output: Sub-basin 80 Hydrograph. 

ay Month Hr. Min. 
aow 
(CFS) i Day Month Hr. Min. 

aow: 
(CFS) : Day Month Hr. Min. 

FLOW 
(CFS) . Day Month Hr. Min. 

FLOW 
(CFS) 

30 MAY 0 0 0 : 30 MAY 9 30 0 . 
r 

30 MAY 19 0 7 31 MAY 4 36 0 
30 MAY 0 15 0 30 MAY 9 45 0 30 MAY 19 15 6 31 MAY 4 45 0 
30 MAY 0 30 0 30 MAY 10 0 0 30 MAY 19 30 6 31 MAY 5 0 0 
30 MAY 0 45 0 30 MAY 10 15 0 30 MAY 19 45 6 31 MAY 5 15 0 
30 MAY 1 0 0 30 MAY 10 30 0 30 MAY 20 0 6 31 MAY 5 30 0 
30 MAY 1 15 0 30 MAY 10 45 0 30 MAY 20 15 6 31 MAY C 

J 45 0 
30 MAY 1 30 0 30 MAY 11 0 0 30 MAY 20 30 6 31 MAY 6 0 0 
30 MAY 1 45 0 30 MAY 11 15 0 30 MAY 20 45 5 31 MAY £ 15 0 
30 MAY 2 0 0 30 MAY 11 30 0 30 MAY 21 0 5 31 MAY 6 30 is 
30 MAY 2 15 0 30 MAY 11 45 1 30 MAY 21 15 5 31 MAY £ 45 0 
30 MAY 2 30 0 30 MAY 12 0 5 30 MAY 21 30 5 31 MAY 7 0 0 
30 MAY 2 45 0 30 MAY 12 15 13 30 MAY 21 45 5 31 MAY 7 15 0 
30 MAY 3 0 0 30 MAY 12 30 26 30 MAY 22 0 5 31 MAY 7 30 0 
30 MAY 3 15 0 30 MAY 12 45 36 30 MAY 22 15 5 31 MAY 7 45 0 
30 MAY 3 30 0 30 MAY 13 0 42 30 MAY 22 30 5 31 MAY 6 0 0 
30 MAY 3 45 0 30 MAY 13 15 43 30 MAY 22 45 5 31 MAY 8 15 0 
30 MAY 4 0 0 30 MAY 13 30 40 30 MAY 23 0 5 31 MAY 6 30 0 
30 MAY 4 15 0 30 MAY 13 45 35 30 MAY 23 15 4 31 MAY 8 45 0 
30 MAY 4 30 0 30 MAY 14 0 30 30 MAY 23 30 4 31 MAY 9 0 0 
30 MAY 4 45 0 • 30 MAY 14 15 26 : 30 MAY 23 45 4 31 MAY 9 15 0 
30 MAY 5 0 0 30 MAY 14 30 23 31 MAY 0 0 4 31 MAY 9 30 0 
30 MAY 5 15 0 30 MAY 14 45 20 31 MAY 0 15 4 31 MAY 9 45 0 
30 MAY 5 30 0 30 MAY 15 0 18 31 MAY 0 30 4 31 MAY 10 0 0 
30 MAY 5 45 0 30 MAY 15 15 16 31 MAY 0 45 3 31 MAY 10 15 0 
30 MAY 6 0 0 30 MAY 15 30 15 31 MAY 1 0 3 31 MAY 10 30 0 
30 MAY 6 15 0 30 MAY 15 45 13 31 MAY 1 15 2 31 MAY 10 45 0 
30 MAY 6 30 0 30 MAY 16 0 12 31 MAY 1 30 2 31 MAY 11 0 0 
30 MAY 6 45 0 30 MAY 16 15 11 31 MAY 1 45 1 31 MAY 11 15 0 
30 MAY 7 0 0 30 MAY 16 30 11 31 MAY 2 0 1 31 MAY 11 30 0 
30 MAY 7 15 0 30 MAY 16 45 10 31 MAY 2 15 1 31 MAY 11 45 0 
30 MAY 7 30 0 30 MAY 17 0 9 31 MAY 2 30 0 31 MAY 12 0 0 
30 MAY 7 45 0 30 MAY 17 15 9 : 31 MAY 2 45 0 31 MAY 12 15 0 
30 MAY 8 0 0 30 MAY 17 30 8 31 MAY 3 0 0 31 MAY 12 30 0 
30 MAY 8 15 0 30 MAY 17 45 8 31 MAY 3 15 0 31 MAY 12 45 0 
30 MAY 8 30 0 30 MAY 18 0 8 31 MAY 3 30 0 31 MAY 13 0 0 
30 MAY 8 45 0 30 MAY 18 15 7 31 MAY 3 45 0 31 MAY 13 15 0 
30 MAY 9 0 0 30 MAY 18 30 7 31 MAY 4 0 0 
38 MAY 9 15 0 : 30 MAY 18 45 7 • 31 MAY 4 15 0 

K.W. Brown & Associates, Inc. 



Table A-18. HEC-1 Output: Coabination of Station 6 Hydrograph, Sub-basin 70 Hydrograph, and Sab-basin 88 Hydrograph. 

FLOU : FLOW : FLOW : FLOW 
Day Month Hr. Min. (CFS) :Day Month Hr. Min. (CFS) sDay Month Hr. Min. (CFS) sDay Month Hr. Min. (CFS) 

+ — — + + 
30 MAY 0 0 0 : 30 MAY 9 30 0 : 30 MAY 19 0 137 : 31 MAY 4 30 6 
30 MAY 0 15 0 : 30 MAY 9 45 0 : 30 MAY 19 15 131 : 31 MAY 4 45 £ 
30 MAY 0 30 0 : 30 MAY 10 0 0 : 30 MAY 19 30 125 : 31 MAY 5 0 c 

J 
30 MAY 0 45 0 : 30 MAY 10 15 0 : 30 MAY 19 45 119 : 31 MAY 5 15 4 
30 MAY 1 0 0 : 30 MAY 10 30 0 : 30 MAY . 20 0 114 : 31 MAY 5 30 3 
30 MAY 1 15 0 : 30 MAY 10 45 0 : 30 MAY 20 15 110 : 31 MAY 5 45 3 
30 MAY 1 30 0 : 30 MAY 11 0 0 : 30 MAY 20 30 106 : 31 MAY £ 0 £ 
30 MAY 1 45 0 : 30 MAY 11 15 0 : 30 MAY 20 45 102 : 31 MAY £ 15 L. 

30 MAY 2 0 0 : 30 MAY 11 30 0 : 30 MAY 21 0 39 : 31 MAY £ 30 1 
30 MAY 2 15 0 : 30 MAY 11 45 2 . 30 MAY 21 15 96 : 31 MAY r 

c 
45 1 

30 NAY 2 30 0 : 30 MAY 12 0 13 . 30 MAY 21 30 93 : 31 MAY 7 0 1 
30 MAY 2 45 0 30 MAY 12 15 38 30 MAY 21 45 91 31 MAY 7 15 1 
30 MAY 3 0 0 30 MAY 12 30 86 30 MAY 22 0 88 31 MAY 7 30 1 
30 NAY 3 15 0 30 MAY 12 45 152 30 MAY 22 15 86 31 MAY 7 45 1 
30 MAY 3 30 0 30 MAY 13 0 218 30 MAY 22 30 84 31 MAY 6 0 0 
30 MAY 3 45 0 30 MAY 13 15 275 30 MAY 22 45 82 31 MAY 6 15 0 
30 MAY 4 0 0 30 MAY 13 30 319 30 MAY 23 0 80 31 MAY 8 30 0 
30 MAY 4 15 0 : 30 MAY 13 45 353 : 30 MAY 23 15 78 31 MAY 6 45 0 
30 MAY 4 30 0 30 MAY 14 0 380 . 30 MAY 23 30 77 31 MAY 9 0 0 
30 MAY 4 45 0 . 30 MAY 14 15 400 : 30 MAY 23 45 75 . 31 MAY 3 15 0 
30 MAY 5 0 0 . 30 MAY 14 30 410 i 31 MAY 0 0 74 : 31 MAY 9 30 0 
30 MAY 5 15 0 : 30 MAY 14 45 410 : 31 MAY 0 15 72 : 31 MAY 3 45 0 
30 MAY 5 30 0 : 30 MAY 15 0 403 : 31 MAY 0 30 70 : 31 MAY 10 0 0 
30 MAY 5 45 0 : 30 MAY 15 15 388 : 31 MAY 0 45 £8 : 31 MAY 10 15 0 
30 MAY 6 0 0 : 30 MAY 15 30 368 : 31 MAY 1 0 64 : 31 MAY 10 30 0 
30 MAY 6 15 0 : 30 MAY 15 45 345 : 31 MAY 1 15 £0 : 31 MAY 10 45 0 
30 MAY 8 30 0 : 30 MAY 16 0 321 : 31 MAY 1 30 55 : 31 MAY 11 0 0 
30 MAY S 45 0 : 30 MAY 16 15 2% : 31 MAY 1 45 50 : 31 MAY 11 15 0 
30 MAY 7 0 0 : 30 MAY 16 30 272 : 31 MAY 2 0 45 : 31 MAY 11 30 0 
30 MAY 7 15 0 : 30 MAY 16 45 251 : 31 MAY 2 15 40 : 31 MAY 11 45 0 
30 MAY 7 30 0 : 30 MAY 17 0 231 : 31 MAY 2 30 35 : 31 MAY 12 0 0 
30 MAY 7 45 0 : 30 MAY 17 15 214 : 31 MAY 2 45 30 : 31 MAY 12 15 0 
30 MAY 8 0 0 : 30 MAY 17 30 198 : 31 MAY 3 0 26 : 31 MAY 12 30 0 
30 MAY a 15 0 : 30 MAY 17 45 185 : 31 MAY 3 15 22 : 31 KAY 12 45 0 
30 MAY 8 30 0 : 30 MAY 18 0 173 : 31 MAY 3 30 18 : 31 MAY 13 0 0 
30 MAY 8 45 0 : 30 MAY 18 15 162 : 31 MAY 3 45 15 : 31 MAY 13 15 0 
30 MAY 9 0 0 : 30 MAY 16 30 153 : 31 MAY 4 0 12 
30 MAY 9 15 0 : 30 MAY 18 45 145 : 31 MAY 4 15 10 

K.W. Brown ( Associates, Inc. 



APPENDIX B 

March 1988 and October 1989 Soil Sample Analysis 



MARCH 1988 

Soil Sample Analysis 
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OCTOBER 1989 

Soil Sample Analysis 



K. W. Brown & Associates, 
Inc. 
Analytical Services 
6 Graham Road College Station, TX 77845 
Phone: 409-690-0051 FAX: 409-690-7310 
El Paso Natural Gas Facility: San Juan River Project 
Sid Johnson Account 63715 

No.: 
Date: 11/28/89 Lab ID: 8910015 

Electrical Conductivity Analysis 
Saturated Paste Saturated Paste 

Sample ID EC (umhos) Sample ID EC (umhos) 
A: 0-1" 38200 I: 0-1" 13580 

1-2" 27500 1-2" 27700 
2-3" 23900 2-3" 26500 
34" 8140 3-4" 25800 

B: 0-1" 4890 J: 0-1" 51900 

1-2" 1032 1-2" 39100 

2-3" 3040 2-3" 34100 

34" 7470 34" 25500 

C: 0-1" 44700 K: 0-1" 22400 

1-2" 51000 1-2" 28700 

2-3" 49200 2-3" 25290 

13720 3-4" 19660 

D: 0-1" 14400 L: 0-1" 19200 
1-2" 15000 1-2" 15990 

2-3" 20400 2-3" 13780 

3-4" 19810 34" 13700 

E: 0-1" 17590 M; 0-1" 34400 
1-2" 19270 1-2" 19130 

2-3" 20300 2-3" 18190 
34" 19820 34" 19310 

F: 0-1" 5500 N: 0-1" 110700 

1-2" 24300 1-2" 76200 

2-3" 27400 2-3" 54500 

34" 16000 34" 45800 

G: 0-1" 11070 O: 0-1" 56800 
1-2" 18540 1-2" 23600 

2-3" 15910 2-3" 29500 
34" 15280 3-4" 28900 

H: 0-1" 27400 P: o-r 13780 



1-2" 41600 1-2" 8580 
2-3" 36600 2-3" 4580 
3-4" 44100 3-4" 4300 

Quality Control Data 
El Paso Natural Gas 
San Juan River Project 

Electrical Conductivity 

Sample Group EC umhos/cm 

A thru F 7970 
G thru K 7530 
L thru P 6180 
Reruns 8130 

Mean 7453 
Std (Sample 
Population) 

767 



K. W. Brown & Associates 
Analytical Services 

6 Graham 
Road 
College Station, TX 77840 
Phone: 409-690-0051 
FAX: 409-690-7310 

EI Paso Natural Gas 
San Juan River 
Project 
Attn: Sid Johnson 

Account No.: 63715 
Lab I.D.: 8910015 

Date: 11/28/89 Account No.: 63715 
Lab I.D.: 8910015 Soil Mechanical Analysis 

Texture Soil Reaction 
Sand Silt Clay Gravel 

USDA (mm) .05 - 2.00 .002 to .05 <.002 2.00 pH EC 

umhos/c 
m 

U.S. Sieve 
(mesh) 

270 to 10 10 
pH EC 

umhos/c 
m 

Sample ID Percent Retained on Sieve 

pH EC 

umhos/c 
m 

Borrow Soil #1 71.4 12.3 13.2 2.0 868 
Borrow Soil Wl 48.8 19.5 28.2 3.5 2980 
Borrow Soil #3 74.5 9.8 12.6 3.1 725 

ASTM Particle Size Distribution 
U.S. Sieve No. 20 40 60 100 200 270 
Diameter (mm) 0.850 0.425 0.250 0.150 0.075 0.005 

Sample ID Percent Retained on Sieve 
« 

Borrow Soil #1 3.0 9.7 15.3 17.4 19.7 6.3 
Borrow Soil #2 0.5 1.3 4.1 11.3 22.7 9.0 
Borrow Soil #3 1.3 7.1 13.8 23.0 23.4 5.9 

Reviewed By: C ^ J ^ - ^ -
Title: 



EPNG San Juan River Project 

— Borrow Soil #1 

°-Borrow Soil #2 

•••Borrow Soil #3 

0.001 0.01 0.1 1 10 

Diameter (mm) 

K. W. Brown & Associates, Inc. 
Analytical Services 
6 Graham Road College Station, TX 77845 
Phone: 409-690-0051 FAX: 409-690-7310 
El Paso Natural Gas Facility: San Juan River Project 
Sid Johnson Account No.: 63715 

Date: 11/28/89 Lab ID: 8910015 

Capillary Rise Study 

Sample ID 
Bulk Density 

gm/cm3 
Borrow Soil #1 1.24 
Borrow Soil #3 1.28 



K. W. Brown & Associates 
Analytical Services 
6 Graham Road 
College Station, TX 77840 
Phone: 409-690-0051 
FAX: 409-690-7310 

El Paso Natural Gas 
San Juan River Project 
Attn: Sid Johnson 

Account No.: 63715 
Lab LD.: 8910015 

Date: 10/31/89 Account No.: 63715 
Lab LD.: 8910015 Soil Mechanical Analysis 

Texture Soil Reaction 
Sand Silt Clay Gravel 

USDA (mm) .05-2.00 .002 to .05 <.002 2.00 pH EC 

umhos/cm 
U.S. Sieve (mesh) 270 to 10 10 

pH EC 

umhos/cm Sample ID Percent Retained on Sieve 

pH EC 

umhos/cm 

Borrow Soil #1 71.4 12.3 13.2 2.0 868 
Borrow Soil #2 48.8 19.5 28.2 3.5 2980 
Borrow Soil #3 74.5 9.8 12.6 3.1 725 

ASTM Particle Size Distribution 
U.S. Sieve No. 20 40 60 100 200 270 

Diameter (mm) 0.850 0.425 0.250 0.150 0.075 0.005 
Sample ID Percent Retained on Sieve 

; 
Borrow Soil #1 3.0 9.7 15.3 17.4 19.7 6.3 
Borrow Soil #2 0.5 1.3 4.1 11.3 22.7 9.0 
Borrow Soil #3 1.3 7.1 13.8 23.0 23.4 5.9 

* 
Reviewed By: ^*0~T~\ 

Tide: U<4J-~ 





K, W. Brown & Associates, Inc. 
Analytical Services 
6 Graham Road College Station, TX 77845 
Phone: 409-690-0051 FAX: 409-690-7310 
El Paso Natural Gas Facility: San Juan River Project 
Sid Johnson Account No.: 63715 

Date: 11/28/89 Lab ID: 8910015 

Capillary Rise Study 
Container Wt. 

gms 
Soil + Container 

gms 
Height 

cm 
Diameter 

cm 
Bulk Density 

gm/cm3 Sample ID 
Container Wt. 

gms 
Soil + Container 

gms 
Height 

cm 
Diameter 

cm 
Bulk Density 

gm/cm3 
Borrow Soil #1 711.13 4155 60.96 7.62 1.24 
Borrow Soil #3 618.44 4169 60.96 7.62 1.28 



El Paso 
0!L CONSERV 

REC 
JN DIVISION 

P. 0. BOX 1492 
EL PASO, TEXAS 79978 
PHONE: 915-541-2600 Natural Gas Companu, 

May 2, 1991 ' S I M ft an 9 24 

David G. Boyer, Hydrogeologist 
Environmental Bureau Chief 
O i l Conservation Division 
Energy, Minerals & Natural Resources Dept. 
State of New Mexico 
Post Office Box 2088 
State Land Office Bldg. 
Santa Fe, New Mexico 87504 

Re: San Juan River Plant Pond Closure Plan 

Dear Mr. Boyer: 

Enclosed please f i n d two copies of our plan f o r closure of the f l a r e p i t s and 
wastewater impoundments at San Juan River Plant i n portions of Section 1, 
T-29-N, R-15-W and Section 36, T-30-N, R-15-W, San Juan County, New Mexico. 

As you know, t h i s i s the culmination of a long series of studies. The objec
t i v e has evolved from discharge of wastewater to the development of a method 
of closure to prevent leached s a l t s from entering the San Juan River water
shed. We believe the extent of these previous investigations have provided us 
with much more information than would o r d i n a r i l y have been the case. We have 
been able to draw upon that knowledge to put together a plan that i s excep
t i o n a l l y well-founded. 

We have endeavored to include as much p e r t i n e n t data as necessary i n the 
closure plan to explain and j u s t i f y the measures proposed. I n order to expe
di t e the process, we have been monitoring groundwater levels since l a s t f a l l 
and have conducted sludge and s o i l sampling i n accordance wi t h the guidelines 
presented i n the plan. We have scheduled f u r t h e r geotechnical t e s t i n g and 
other measures aimed at implementing the plan as soon as possible. We hope to 
complete the s o i l work associated with the closure by the end of the summer. 

I f you have any questions or would l i k e to schedule a meeting to discuss t h i s 
plan, please c a l l me any time at (915) 541-3531. Please be assured that we 
have every i n t e n t i o n of continuing our long record of cooperation w i t h the 
Division to achieve our mutual goals. 

Sincerely, 

Thomas D. Hutchins, Manager 
North Region Compliance Engineering 



PIEZOMETER DTW* PVC** WATER** 
6 -17 -87 ELEV. ELEV. 

P2 8.40 5294.10 5285.70 
P5 9.43 5294.90 5285.47 
P7 1.15 5261.40 5260.25 
P8 8.20 5278.80 5270.60 
P9 5.25 5278.00 5272.75 

P10 3.70 5260.40 5256.70 

P11 14.18 5292.50 5278.32 

P12 22.65 5286.50 5263.85 

N 
400 0 400 FEET 

* Depth to water from top of PVC casing in feet. 
** Elevations in feet above mean sea level. 

£ | j r ^ 3 S O 1 Groundwater contours at the 
M a t o f l B a s E s f f l p a i r ^ | wastewater ponds. 6 / 1 7 / 8 7 

PROJECT: 637089001 — 1 25 (EPNG-SJ2) LOCATION: SAN JUAN, NM 
. , . K.W. BROWN & ASSOCIATES, INC. DATE: 0 7 - 1 0 - 9 1 

APPR: DRAWN BY: RMM SCALE: 1"=400' 
DATE: 74-11 DATE: 0 7 - 1 0 - 9 1 FIGURE: 3 
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SECTION 1 
SUMMARY 

A site investigation was conducted at the 40 acre Kirtland 
Landfill located approximately 13 miles vest of the city of 
Farmington in San Juan County, Nev Mexico. A sampling 
program vas conducted that included surface sampling, 
subsurface soil borings, and a soil gas study. Site 
conditions vere observed and documented, existing 
regulations governing contamination of soils and groundwater 
were reviewed, an EPA site inspection report (form 2070-13) 
was completed, and the EPA Hazard Ranking System was applied 
to the site. 

1.1 DEGREE OF RISK TO HUMAN HEALTH AND THE ENVIRONMENT 

The Kirtland site investigation identified and characterized 
potential hazards at the site that pose the most significant 
threats to the health of the public and the environment. 
Approximately 3,300 cubic yards of waste that contain 
volatile and semi-volatile organic compounds are located in 
£ltĥ Zinaejtî  Compounds detected included 
acetone (110 ug/Kg), l-,-lTl̂ tnei:qhl:o:r:̂ ^ 

'toluene—(690—ug/Kg), and bis(2-ethylhexyl)phthalate (1000 
ug/Kg). An estimated 32,500 cubic yards of waste material 
that contain volatile semi-volatile organic and inorganic 
compounds may exist in the dump pit. Analysis of samples 
collected from subsurface sampling activities detected 1,300 
ug/Kg of toluene, 250 ug/Kg of methylene chloride, 1,200 
ug/Kg of bis(2-ethylhexyl)phalate, arsenic (8,470 ug/Kg) and 
selenium (2,060 ug/Kg). 

Extensive migration of waste from the inactive—septic—wastes 
P i * ^ 1 ^ 8 _ J ^ ? ^ i > e i ? n detected, however, chemical—comp~ounds~hay,e 

^igrated-^vertical-ly—and—horizontal 
cl~ i—r :tr:ichloroethane (-32- -ug/Kqrzznr—)if=^zzan& 

^—feet below sur-facer=mgrade. Avai-lablerzrrhydrogeologic^ 
dnformation-indicatjes^^ 
, appr ox imat ely—70—f eet-bel ow-the^surface) possiblŷ under.l̂ Y«i 
the^site^. Groundwater was not encountered during subsurface 
sampling activities and clay materials were identified that 
did not completely restrict the vertical/horizontal 
migration of chemical compounds. Review of USGS data did 
not identify any domestic water wells downgradient of the 
site within a distance of 2 miles from the site. 

- 1 -



The degree of human health and environmental risks posed by 
the Kirtland site can be defined by comparing the sampling 
results to standards that do exist, along with a 
consideration of the mobility of the waste, site 
accessibility and adjacent land use. The state of New 
Mexico has not implemented specific regulations or 
guidelines for "action levels" of organic contaminates in 
soils against which the levels of contamination found on 
site can be compared. However, the state has Human Health 
Standards for Groundwater that apply to several compounds 
detected at the site. Compounds such such as toluene, 
methylene chloride and 1,1,1-trichloroethane were detected 
in several samples exceeding the New Mexico standards. 
Arsenic and selenium were detected above EP toxicity 
limitations. These compounds present the potential for 
discharging to a shallow aquifer below the site at levels 
above New Mexico standards. 

A shallow aquifer potentially exists below the site-. 
However, due to the buffer distance of 2.5 miles to the 
nearest domestic downgradient water well, the low chemical 
compound concentrations and the low annual precipitation (8 
inches) in the region, i t does not appear that a major 
threat to human health or the environment is posed by the 
Kirtland site. 

The site has been classified as Level I I I %nd has been given 
an HRS score e#g^y3<% This classification and score reflect 
the following: 

1. A significant volume of waste is present (35,000 cubic 
yards). 

2. The site is located in a remote area. Land surrounding 
the property to the north, vea£? and east are primarily 
undeveloped. Migration of chemical compounds via 
surface water i s deemed insignificant due the low 
annual precipitation and lack of surface waters in the 
immediate area. 

3. Vertical migration of chemical compounds from the waste 
material has occurred. Compound concentrations were 
detected at less that one mg/Kg at a 40 foot depth. 

4. Available hydrogeologic information indicates that a 
shallow aquifer possibly underlays the site. Compounds 
detected in the waste present the potential for 
discharging to a shallow aquifer, above New Mexico 
Human Health Standards for Groundwater. 

2 



5. No domestic water wells were identified downgradient at 
the site within a 2 mile distance from the site. 

1.2 RESPONSIBLE PARTIES AND OFF BITB CONTRIBUTORS 

The Kirtland Landfill property has been leased by BLM to the 
San Juan County Road Department since May 21, 1962 for use 
as a modified landfill. No potential off site contributors 
that may have disposed of hazardous substances in the waste 
pits have been identified. 

1.3 RECOMMENDED ACTIONS 

The results of the Kirtland Landfill site investigation 
indicate that the inactive septic and dump pits contain 
several organic compounds in the disposed wastes. Several 
of these compounds have migrated vertically downward and 
were detected as deep as 40 feet. 

Based on the site investigation results and available 
information the potential exists for migration of chemical 
constituents to a shallow aquifer. Therefore, WESTON 
recommends the following activities be initiated: 

o Restrict access to and contain both the inactive 
septic and dump pit; and 

6 "Conduct—a—subsurface—investigation—to—define—the-"?-
-local— aquifer— and-potential_for_its_contamination.—7 



SECTION 2 
8ITE BACKGROUND INFORMATION 

-2.1 LOCATION 

The Kir t l a n d L a n d f i l l s i t e i s near the c i t y of K i r t l a n d , 
approximately 13 miles west of Farmington, San Juan County, 
New Mexico. I t i s located on the USGS Youngs Lake, New 
Mexico, 7.5 minute quadrangle map at 36 o46 ,00 l N l a t i t u d e 
108O21'15M W longitude. Consisting of about 40 acres i n 
T30N, R14W, Lot 4, Section 31, the s i t e i s located about 0.3 
miles northeast of the El Paso Natural Gas Company (EPNG), 
San Juan River Plant, a r e f i n e r y , about 0.2 mile from the 
intersection of San Juan County Routes 6500 and 6480 (Figure 
2-1) . The l a n d f i l l operation extends t o the southern 
portion of the s i t e between two powerlines (115kv powerline) 
owned and operated by the Public Service Company of New 
Mexico, Farmington, New Mexico. The s i t e i s under the 
j u r i s d i c t i o n of the Farmington Resource Area (FRA), 
Albuquerque D i s t r i c t , BLM New Mexico State Off i c e , Santa Fe, 
New Mexico. 

2.2 8ITB DBSCRmXON 

The s i t e i s an active modified sanitary l a n d f i l l leased by 
the BLM to San Juan County since May 1962. The s i t e covers 
an area of approximately 40 acres (generally square i n shape 
with the sides measuring approximately 1,300 feet) and has 
been p a r t i a l l y modified from time t o time as a r e s u l t of the 
l a n d f i l l operations. The s i t e i s located i n a gently 
sloping area along Stevens Arroyo at an approximate 
elevation of 5,300 feet above mean sea l e v e l . The region 
has an ar i d climate and receives an average annual 
p r e c i p i t a t i o n of about 8 inches. The average annual a i r 
temperature i s about 53 degrees Fahrenheit and the average 
f r o s t - f r e e period i s about 150 days. The native vegetation 
i s p r i m a r i l y grass ( i . e . Indian r i c e grass, w i n t e r f a t , and 
big sagebrush). 

2.3 BITE LAYOUT 

The ent i r e s i t e i s fenced. The s i t e entrance contains a 
lockable gate that i s located on the southwest po r t i o n of 
the s i t e and i s equipped with warning signs. The inactive 
septic waste p i t located along the western po r t i o n of the 
s i t e and the dump p i t located along the northern portion of 
the s i t e are both enclosed by individual chain-link fences. 
A San Juan County o f f i c e r resides on the s i t e during 
operation hours. The layout of the s i t e i s shown i n Figure 
2-2. At the time the s i t e investigation (SI) was conducted, 

- 4 -



FIGURE 2-1 KIRTLAND LANDFILL SITE LOCATION MAP 

I. 
- 5 -
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the inactive septic waste pit that had been sampled during 
the preliminary assessment (PA) was closed and bermed with 
native soils and consisted of a mound approximately 4 to 6 
feet above grade. 



SECTION 3 
SCOPE OF EVALUATION AND ANALYTICAL EFFORT 

3.1 BACKGROUND DATA ACQUISITION 

Available background data was obtained from the U. S. 
Department of the Interior Bureau of Land Management (BLM), 
State of New Mexico Environmental Improvement Division 
(EID), U.S. Department of Agriculture Soil Conservation 
Service (SCS) and the U.S. Geological Survey (USGS). 
Materials obtained included: 

o Site maps and f a c i l i t y sketches; 

o Preliminary Assessment (PA) Report conducted by 
AEPCO, Inc. - August 1986; 

o BLM Recreation or Public Purposes lease agreements 
and operational compliance inspection reports; 

o New Mexico EID solid waste f a c i l i t y inspection 
reports; 

o SCS Soil Survey of San Juan County, New Mexico, 
Eastern Part; and 

o USGS Hydrologic Data for the San Juan and Animas 
River Valleys i n the Farmington, Aztec, 
Bloomfield, and Cedar H i l l Areas, San Juan County, 
New Mexico. 

3.2 ENVIRONMENTAL MONITORING AND 8AMPLING PROGRAM 

The objective of the site monitoring and sampling program 
was to observe and document on-site conditions and to safely 
and representatively sample a l l potentially hazardous 
materials. Efforts were directed at obtaining information 
that could be used to develop plans for possible remedial 
actions, and to assist in cost recovery from potentially 
responsible parties. 

I n i t i a l l y , an o f f - s i t e reconnaissance survey was conducted 
around the perimeter and in the general v i c i n i t y of the 
si t e . The general layout of the site was observed and 
mapped. No evidence for of f - s i t e migration of contaminants, 
or hazardous conditions were noted. 
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Available background information on the Kirtland Landfill 
indicated that petroleum industrial wastes and other 
hazardous wastes had been disposed of in the landfill 
inactive septic pit. Compounds identified in the inactive 
septic pit and inactive dump pit during PA activities 
included metallic, volatile and semi-volatile compounds. 
Based on this information, sampling activities for the site 
investigation study focused on the site receptors and 
drainage pathways. Sampling activities included surface 
samples, subsurface soil borings, and a soil gas study. 

3.2.1 Surface Sampling 

Surface waste samples from the inactive septic pit_ (Sample 
No. KLF-SP) and the dump pit (Sample No. KLF-WdL) were 
collected with a stainless steel trowel and placed directly 
into eight ounce laboratory cleaned jars with teflon-lined 
lids. The sample from the inactive septic pit consisted 
primarily of inactive septic sludge waste while the samples 
from the dump pit consisted of a dark stained soil. Samples 
were stored on ice in coolers. United States EPA 
chain-of-custody procedures were followed. 

3.2.2 Subsurface Soil Sampling 

Two soil borings to 30-35 foot depths were conducted at the 
inactive septic waste pit and two soil borings to 20 and 30 
foot depths were conducted at the dump pit. Figures 3-1 and 
3- 2 present the location of the soil borings. Samples were 
obtained from a hollow-stem auger soil borings by means of a 
4- inch (ID) split spoon continuous sampler using brass 
sleeves for soil retention. At the time of collection 
samples were qualitatively screened for chemical 
constituents using a photoionization detector (PID) and/or 
organic vapor analyzer (OVA) and visually classified. Soil 
boring logs are included in Appendix A. 

Boring Bl was located at southern corner of the inactive 
septic pit inside the chain-link fence at the rim of the pit 
soil berm. Boring Bl was drilled at a 25 degree angle to a 
vertical depth of 30.4 feet to intersect below the pit. 
Samples were collected at 5, 10,.20, and 30 foot intervals. 
Soil consisted primarily of slightly silty fine-grained sand 
to an approximate depth of 12.2 feet with s i l t and clay 
continuing to a depth of 19.9 feet. An olive clay was 
encountered to a total depth of 30.4 feet. 

Boring B2 was located on the north end of the inactive 
septic waste pit adjacent to the chain-link fence. Boring 
B2 was drilled at 25 degree angle to a vertical depth of 
34.9 feet to intersect below the pit. Samples were 
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collected at 5, 10, 15, 20, 25, 30 and 35 foot intervals. 
Soil consisted primarily of fine sands with s i l t layers to 
an approximate depth of 13.6 feet. An olive clay continued 
to the total depth of 34.9 feet. 

Boring B3 was located at the west side of the north end of 
the dump pit adjacent to the chain-link fence. Boring B3 
was drilled at a 25 degree angle to a vertical depth of 31.7 
feet. Samples were collected at 5, 10, 20 and 30 foot 
intervals. Soils consisted primarily of silty sand to an 
approximate depth of 18.1 feet with olive claystone 
continuing to the total depth of 31.7 feet. 

Boring B4 was located at the east side of the north end of 
the dump pit adjacent to the chain-link fence. Boring B4 
was drilled vertically to a depth of 20 feet. Samples were 
collected at 5, 10 and 20 foot depths. Soils consisted 
primarily of s i l t and clay with a low percentage of sand to 
an approximate depth of 10 feet with olive claystone 
continuing to a total depth of 20 feet. 

3.2.3 Soil Gas Survey 

A soil gas survey was conducted the f i r s t week of January 
1988. The survey was to focus on areas surrounding known or 
suspected sources of disposed hazardous substances such as 
the dump pit. Soil gas probe locations are shown in Figure 
3-2. Probe holes were installed to a depth of approximately 
4 feet using a 1/2-inch diameter slam-bar. One quarter-inch 
diameter copper probes with a teflon inner tubing were 
placed in each hole. Soil gas samples were obtained using 
an air sampling pump at a purge rate of 200 millil i t e r s per 
minute run for a 5 minute purge time. Samples were 
collected in 250 mi l l i l i t e r glass bulbs. 

Severe weather conditions that included one foot of snow on 
the ground and temperatures as low as 5 degrees Fahrenheit 
were encountered. The top 1 to 1 1/2 feet of soil below the 
snow was frozen. Modifications in the sampling routine were 
initiated to reduce probe time in the ground and, therefore, 
reducing chances of temperatures decreasing in the probe 
holes and corresponding condensation of volatiles, and air 
flow restriction. 

3.3 SAMPLING RE8ULTS 

Based on Preliminary Assessment results (AEPCO, 1986) 
surface and subsurface samples were analyzed for volatile 
organic compounds (EPA method 8240), semi-volatile organic 
compounds (EPA method 8270), and toxic metals (EP toxicity 
method). In addition, the inactive septic pit and dump pit 
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surface samples (KLF-SP and KLF-WOL) were analyzed for 
corrosivity and ignitability. Results of the Kirtland 
Landfill Site Investigation sampling program are summarized 
in Table 3-1. No organic compounds were detected in the 
laboratory blank. Alliquots of soil samples from various 
depths of the same boreholes were composited on an equal 
volume basis prior to analyses. Analytical laboratory 
results are included in Appendix B. 

3.3.1 Surface Sampling Results 

Two volatile organic compounds, acetone and toluene, were 
detected in the inactive inactive septic pit (KLF-SP) at 
concentrations of 110 and 470 micrograms per kilogram 
(ug/Kg) respectively. Barium and mercury were detected at 
concentrations below EP toxicity limitations. No 
semi-volatile organic compounds were detected and the sample 
did not contain corrosivity or ignitability characteristics. 

Acetone and toluene were detected at 63 ug/Kg and 1,300 
ug/Kg respectively in the dump pit (KLF-WOL). Barium was 
detected at a concentration below EP toxicity limitations. 
No semi-volatile organic compounds were detected and the 
sample did not contain corrosivity or ignitability 
characteristics. 

3.3.2 Subsurface Sampling Results 

Samples from boring Bl, which was located at the south edge 
of the inactive inactive septic waste detected 1,1,1 
trichloroethane, toluene, and bis(2-ethylhexyl)phthalate at 
various depths. Figure 3-3 presents a cross section of Soil 
Boring Bl and compounds identified. •Bis(2-ethylhexyl) 
phthalate was detected at 550 ug/Kg in the 20 and 30 foot 
composite sample, while 1,1,1 trichloethane and toluene were 
only detected 62 and 60 ug/Kg, respectively, at the 30 foot 
interval. Mercury was detected in boring Bl but at 
concentrations below EP toxicity levels. 

Samples from boring B2, located at the north fenceline of 
the inactive inactive septic waste pit, detected acetone, 
1,1,1 trichloroethane, toluene and bis(2-ethylhexyl) 
phthalate at various depths. Figure 3-3 presents a cross 
section of Boring B2 and compounds identified. 
Bis(2-ethylhexyl) - phthalate was detected at 1200 ug/Kg in 
the 20 and 30 foot composite sample, while toluene was 
detected at 690 ug/Kg at the 40 foot interval. Mercury was 
detected in boring B2 but at concentrations below EP 
toxicity levels. 

Results of soil samples collected from borings B3 and B4 at 
the dump pit detected methylene chloride, 1,1,1 trichloro-
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ethane, toluene and 
depths. F i ^ e . a

3 i d e n t i f i e d . The highest concentration of 
B4 ^ ^ ^ ^ ^ ^ 1 ^ Bi vmr* Ethylene chloride (250 
compounds <*etectea i n uo/Kai at the 30 foot interval and 
^ S U t S ^ ^ ^ l ^ w S SJ/**) in the 20 and 30 
to l t 2 c c ^ v o s ^ Lmple. Mercury was detected in boring B3 
but at concentrations below EP toxicity levels. 

VAthvlene chloride, toluene and bis(2-ethylhexyl)phthalate Methylene cniori^. Toluene was detected in a l l 
W e r e d««n?et with highest concentration of 610 ug/Kg 
? f e % ^ thi l l foot interval. Methylene chloride was 
2 e^J«d l l on!y 34 ug/l in the 5 foot interval and bis-
^ S^fhexVl)phthalate at 390 ug/l in the 20 foot interval. 
L inorganic compounds were detected in boring B4. 
waiver only arsenic and selenium were detected above EP 
toxicity levels at 8.47 mg/l and 2.06 mg/l, respectively. 

3.3.3 flaa Results 

Analvsis of soil gas samples obtained were not within the 
detection range of the field equipment, except in the area 
directly above the waste pit. More sensitive equipment was 
ordered and installed. However, despite the additional 
equipment valid results from new samples were unobtainable. 
The soil gas assessment was not able to provide any 
additional information concerning migration of contaminants 
on the site. 

3.4 QUALITY A88URAHCB PROCEDURES 

To assure that quality data were obtained, care was taken to 
avoid contamination of samples and cross contamination 
between samples. A dedicated effort was made to ensure 
representative samples were collected. Specifically, this 
involved using clean sampling equipment to begin with and 
decontaminating equipment between holes, careful sample 
landling, appropriate sample preservation, and stringent 
aboratory requirements. 

TO split spoon continuous samplers were utilized during the 
bsurface sampling operations. Samplers were 
contaminated after each use by a four step process: 

o Trisodium phosphate wash; 
o Tap water rinse; 
o Distilled water rinse; and 
o Allowing the sampler to air dry. 

flights were steam cleaned between holes. 

i 
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Stainless steel trowels were used for sampling waste 
material to avoid cross-contaminating the samples. 
Composited of soil samples was performed in the laboratory. 
Aliguots of soil samples from the same boreholes were 
composited on a equal volume bases prior to analyses. 
Pertinent sample information was recorded in the site 
logbook and sample data sheets in the field. Soil samples 
were individually bagged, kept on ice, and shipped for 
delivery overnight to the laboratory. Sample labels were 
completed at the site and appropriate chain of custody 
procedures were followed for a l l samples. Chain of custody 
sheets are included in Appendix C. 

3.5 SITE AREA RECONNAISSANCE 

The Kirtland site and vicinity was thoroughly traversed 
during the site investigation. No evidence of hazards were 
encountered, that might pose an immediate or long term 
threat to the public or environment, that were not already 
addressed in the sampling operations. 
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SECTION 4 
WASTE TYPES AND QUANTITY 

4.1 LOCATION 

The inactive septic waste pit and inactive dump pit were the 
only two areas identified during the site investigation to 
warrant sampling and to contain chemical constituents. The 
inactive septic pit is located along the western boundry of 
the site and the dump pit is located along the northern 
portion of the site. Figure 2-2 shows the site layout and 
location of the pits. 

The inactive septic pit is approximately 100 feet by 150 
feet and has been bermed above ground with 4 to 6 feet of 
native soils. The dump pit is approximately 500 feet by 350 
feet and slopes downward to the north, towards Stevens 
Arroyo. The western part of the dump pit contains a area 
that is bermed on the northern and western sites. 

4.2 FORM AND PHYSICAL STATE OF WASTE 

No records of the quantity, types of wastes disposed or the 
exact dates of disposal have been maintained at the 
facility. Waste disposed of in the inactive septic pit is 
comprised of a inactive septic sludge waste containing 
several organic compounds. Organic compounds are also 
contained in soils below the waste material. Waste disposed 
of in the dump pit is comprised of various debri, inactive 
septic waste and dark stained soil containing several 
organic compounds. Organic compounds, arsenic and selenium 
are also contained in soils below the waste materis. 
According to San Juan County personnel, the pits are unlined 
and no lining material was encountered during the subsurface 
investigation. 

The five organic compounds detected in the subsurface 
samples were acetone, methylene chloride, 1,1,1-trichloro-
ethane, toluene and bis(2-ethylhexyl)phthalate. Acetone, 
methylene chloride and toluene are primarily used as paint 
and varnish solvents. 1,1,1-trichloroethane is used as a 
metal degreaser (solvent). Toluene i s also used as an 
aviation gasoline blending stock. Bis(2-ethylhexyl)-
phthalate is a liquid used in vacuum pumps. 

Arsenic and selenium were also detected in the subsurface 
samples. Arsenic is a nonmetallic element that is highly 
toxic by ingestion and inhalation and is a carcinogen. 
Arsenic is used as an alloying additive for metals 
especially lead and copper (shot, battery grids, cable 
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sheaths and boiler tubes. Selenium i s a nonmetallic element 
primarily used in electronic equipment. 

4.3 QUANTITIES AND CONCENTRATIONS 

The inactive septic waste pit covers an approximate area of 
15,000 square feet. The exact depth of the waste material 
is unknown. However, f i l l material was encountered to an 
average depth of six feet in the borings of 12 feet in 
Boring Bl which indicates the pit contains approximately six 
feet or 3,300 cubic yards of waste material. Organic 
compounds have migrated vertically from the waste to the 
surrounding soils. The highest concentration of compounds 
was detected at Boring B2 at the 15 foot depth. Compounds 
detected included acetone (68 ug/Kg), 1,1,1-trichloroethane 
(530 ug/Kg) and bis(2-ethyl- hexyl)phthalate (1000 ug/Kg). 

The depth of the 146,000 square foot dump pit i s unknown. 
Review of the soil borings indicates that the pit f i l l 
material extends 6 feet below grade. Therefore, the pit may 
contain 32,500 cubic yards of waste materials. However, 
hazardous substances have migrated vertically and 
horizontally from the waste to the surrounding soils. 
Analysis of the waste material and soil i s identified as 
toluene at 1300 ug/Kg and bis(2-ethylhexyl)phthalate at 1200 
ug/Kg. 

4.4 EXISTING REGULATIONS 

The state of New Mexico has not implemented specific 
regulations or guidelines for "action levels" of 
contaminants in soils. The New Mexico Environmental 
Improvement Division's (EID) regulatory authority is based 
on the state's Water Quality Control Commission Regulations 
(as amended March 3, 1986). The EID follows the state's 
Water Quality Control (Part 3) Regulations for Discharges 
Onto or Below the Surface of the Ground, Section A (Human 
Health Standards) or EPA Drinking Water Standards, whichever 
is more stringent. Table 4-1 presents the state of New 
Mexico Human Health Standards for Groundwater. "Action 
Levels" for a specific site are normally negotiated in 
Settlement Agreements with the state. This allows for state 
oversight of groundwater/subsurface investigations and 
remediation (telephone conversation, Mr. Bruce Fredrick, 
EID, with Mr. Burt Hyde, WESTON, December 2, 1987.). 

Acetone, 1,1,1-trichloroethane, toluene, bis(2-ethylhexyl)-
phthalate and mercury were detected in samples collected at 
the inactive septic pit. 1,1,1-trichloroethane was the only 
compound that exceeded the New Mexico Groundwater Human 
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TABLE 4-1 
MEW MEXICO GROUNDWATER HUMAN HEALTH STANDARDS 

Arsenic (As) 
Barium (Ba) 
Cadmium (Cd) 
Chromium (Cr) 
Cyanide (CN) 
Fluoride (F) 
Lead (Pb) 
Total Mercury (Hg) 
Nit r a t e (NO3 as N 
Selenium (Se) 
Silve r (Ag) 
Uranium (U) 
Radioactivity: Combined 
Radium-226 and Radium-228 
Benzene 
Polychlorinated biphenyls (PCBs) 
Toluene 
Carbon Tetrachloride 
1,2-dichloroethane (EDC) 
1,1-dichloroethylene (1,1-DCE) 
1,1,2,2-tetrachloroethylene (PCE) 
1,1,2-trichloroethylene (TCE) 
ethylbenzene 
t o t a l xylenes 
methylene chloride 
chloroform 
1,1-dichloroethane 
ethylene dibromide (EDB) 
1,1,1-trichloroethane 
1,1,2^trichloroethane 
1,1,2,2-tetrachloroethane 
v i n y l chloride 
PAHs: t o t a l naphthalene plus 

monomethylnaphthalenes 
benzo-a-pyrene 

Chloride (Cl) 
Copper (Cu) 
Iron (Fe) 
Manganese (Mn) 
Phenols 
Sulfate (S0 4) 
Total Dissolved Solids (TDS) 
Zinc (Zn) 
PH 

0.1 mg/l 
1.0 mg/l 
0.01 mg/l 
0.05 mg/l 
0.2 mg/l 
1.6 mg/l 
0.05 mg/l 
0.002 mg/l 
10.0 mg/l 
0.05 mg/l 
0.05 mg/l 
5.0 mg/l 

30.0 pCi/1 
0.01 mg/l 
0.001 mg/l 
0.75 mg/l 
0.01 mg/l 
0.01 mg/l 
0.005 mg/l 
0.02 mg/l 
0.1 mg/l 
0.75 mg/l 
0.62 mg/l 
0.1 mg/l 
0.1 mg/l 
0.025 mg/l 
0.0001 mg/l 
0.06 mg/l 
0.01 mg/l 
0.01 mg/l 
0.001 mg/l 

0.03 mg/l 
0.0007 mg/l 

250.0 mg/l 
1.0 mg/l 
1.0 mg/l 
0.2 mg/l 
0.005 mg/l 

600.0 mg/l 
1000.0 mg/l 
10.0 mg/l 

between 6 and 9 
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Health Standards. However, acetone and bis(2-ethylhexyl) 
phthalate are not listed on the New Mexico standards. 

Methylene chloride (Sample B3-30) and toluene (Sample WOL) 
were detected exceeding New Mexico standards. Arsenic and 
selenium were detected in Sample B4-20 exceeding EP toxicity 
limitations. Arsenic, barium, cadmium, chromium, lead and 
selenium in Sample B4-20 and mercury in Sample B4-5 were 
detected at concentrations exceeding New Mexico standards. 

Compounds, exceeding concentration standards, in the 
inactive septic and dump pit present the potential for 
discharging to a shallow aquifer below the site above the 
New Mexico standards. 

4.5 CONTAINMENT AMD ACCESSIBILITY 

Both the inactive septic pit and dump pit are not lined and 
are constructed within the native soils at the site. Wastes 
contained within the pits have been bermed vith native 
soils. Both waste pits are located within the fenced 
landfill and are enclosed by individual chain link fences. 

Various clays were encountered below the pits during the 
subsurface investigations. Generally, clays were 
encountered 15 to 20 feet below the pits and were dense 
olive or gray with some shaly partings beginning to develop. 
The soils are apparently not impermeable due to compounds 
detected at various depths within the clays. 
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SECTION 5 
EFFECTS ON HUMAN HEALTH AND THE ENVIRONMENT 

5.1 SITE LAND USE. DEMOGRAPHICS. AND ENVIRONMENT 

The Kirtland Landfill i s readily accessible; however the 
area i s of limited use. Property south of the site is 
residential with the exception of the El Paso Natural Gas 
Company. The nearest residence i s located directly adjacent 
to the south property boundary of the landfill. The 
population, within 1 mile south of the site, is estimated to 
be greater than 100 persons. 

The area to the north, west and east of the property is 
primarily open range with some oil and gas exploration 
activity. No significant agricultural use or livestock were 
noted in the immediate vicinity of the site. 

5.2 SURFACE WATER CHARACTERISTICS AND USB 

The Kirtland site i s located along Stevens Arroyo (Figure 
2-1) . The arroyo drainage trends southwest and joins with 
the San Juan River within approximately 5 miles. Adjacent 
to the north boundary of the landfill, the arroyo drains 
westerly. No surface water was present during site 
investigation activities, however, Stevens Arroyo is listed 
as a special flood hazard area by the U. S. Department of 
Housing and Urban Development. 

5.3 GROUNDWATER CHARACTERISTICS AND USB 

Groundwater was not encountered during' the subsurface 
sampling activities, therefore, the depth to the uppermost 
aquifer below the site has not been defined. However, water 
well records in San Juan County indicate that the uppermost 
aquifer in the vicinity of the site occurs less than 70 feet 
below grade. The lack of precise well elevations and well 
logs prevents a—precise—determination_o.f_ the groundwater 
flow direction) however, regional topography suggest 
groundwater flow_wojald_be_southwest_along_Stevens Arroyo 

Review of records of water wells in San Juan County prior to 
1983 (U.S.G.S Open-file Report 87-385) identified 6 water 
wells within 1 mile south of the site and 2 miles west of 
the site. Table 5-1 presents the location, registration 
name, county well numbers, use and depth of the 6 wells. 
Well locations are based on the common subdivision of the 
land into township, ranges, sections and subsections and are 
presented in that order. Well locations were reviewed for 
six sections based on their proximity to the site and 
coverage of Stevens Arroyo southwest of the site. The six 
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sections are: 

O 30N.15W.36 
O 30N.15W.35 
O 30N.14W.31 
O 29N.14W.6 
o 29N.15W.1 
O 29N.15W.2 

The locations of the 6 wells in these six sections and there 
proximity to the site are shown in Figure 5-1. Wells 2, 4, 
5, and 6 are exploratory wells that exceed 500 feet in 
depth. Wells 1 and 3 are domestic and sanitary water wells. 
However, Well 1 is located one mile south of the facility 
and is not believed to be downgradient of the site. Well 3 
is allocated approximately 0.5 miles west of Stevens Arroyo 
and 2.5 miles southwest of the site. current information 
does not provide exact locations of the wells, but data 
available indicates that no domestic wells are downgradient 
of the site within a distance of 2 miles. 

r—Subsurface sampling activities identified vertical migration" 
V_.of compounds from the_ waste pits. A shallow aquifer 

pote^fe-ia-l-ly-exi-sts"below the site, however due to the buffer 
[distance of 1 mile to the nearest ̂ domestic—water—we"I;i^lT5iT 

-f chemTcal compound concentrations, and low annual 
l-^^^r^precipitation (8 inches), the possibility of contamination 

jfj[omJthe_site_in_downgradient-wells_is 

5.4 SOIL AND GEOLOGY OF THB SITE 

5.4.1 Soils 

Site -specific lithology obtained during the subsurface 
sampling program identified types of soils to 38.5 feet 
below grade. Soils below the disposed waste are primarily 
composed of silty sands with olive clay forming below 15 to 
20 feet below grade. Appendix A provides the soil boring 
logs. 

A general soil map prepared by the U.S. Soil Conservation 
Service for the eastern part of San Juan County, New Mexico 
(USDA/SCS,1980) shows broad areas that have a distinctive 
pattern of soils, relief and drainage. Typically, a map 
unit consists of one or more soils and some minor soils but 
is named for the major soils. The Kirtland Landfill is 
located within Stevens Arroyo on sheet number 5 and has been 
classified as having the major soil type of Badland-
Monierco-Rock outcrop complex, moderately steep. 
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FIGURE 5-1 LOCATION OF WATER WELLS 
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This unit i s 40 percent Badland, 5 to 30 percent slopes; 30 
percent Monierco fine sandy loam, 0 to 8 percent slopes; and 
20 percent Rock outcrop, 5 to 30 percent slope. The 
components of this unit are so intricately intermingled that 
i t was not practical to map them separately at the scale 
used. 

Included in this unit are small areas of Avalon, Sheppard, 
and Shiprock s o i l s on mesas and plateaus and Dork soils on 
mesas, plateaus, and terraces. Included areas make up about 
10 percent of the total acreage. 

Badland consists of nonstony, barren shale uplands that are 
dissected by deep, intermittent drainageways and gullies. 

The Monierco s o i l i s shallow and well drained. I t formed in 
alluvial and eolian material derived dominantly from shale. 
Typiclly, the surface layer i s light yellowish brown fine 
sandy loam about 2 inches thick. The subsoil i s brown and 
yellowish brown clay loam and sandy clay loam about 12 
inches thick. Shale i s at a depth of 14 inches. 

Permeability of the Monierco s o i l i s moderately slow. 
Available water capacity i s very low. Effective rooting 
depth i s 10 to 20 inches. Runoff i s medium, and the hazard 
of water erosion i s moderate. The hazard of s o i l blowing i s 
severe. Where this s o i l has a cover of native vegetation, 
the average annual wetting depth i s about 11 inches. 

Rock outcrop consists of barren sandstone on ridges, 
benches, and escarpment. 

This unit i s used for livestock grazing and for wildlife 
habitat. 

5.4.2 Geology 

The Farmington area of San Juan County consists of plateaus 
and deep valleys of Cretaceous/Tertiary formations, i.e., 
belonging to or relating to the las t period of the Mesazoic 
era or corresponding system of rocks. The bedrock geology 
comprises of low dipping (relief) sandstones and shales. 
The general area of the site, especially near the river 
beds, consists of an outwash of gravels and sands. Rock 
outcrops are prevalent in some locations at and near the 
site. The bedrock i s fractured. The rocks exposed in the 
field area in the region are upper Cretaceous formations, 
which consits of the C l i f f House Sandstone (uppermost unit 
of the Mesa Verde Group) and a normal sequence of younger 
Cretaceous beds culminating with the Fruitland Formation. 
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5.5 ASSESSMENT OF WASTE MIGRATION 

Extensive waste migration—f-rom-the—K-i-rtland-Landf i l l has_not 
been detected^ however chemical constituents have migrated^ 
[vertically and horizontally.^ Review of EID inspection 
^reports °Trdent±fled that discharge of septage materials ) 
occured—f-rom—the—nori:hern~dump~pit~down^th"e:g^mb"ankment~lnteo--
/Steviens^AxToyo^-^Several 'discharges were—recorded—from—19^X6^3 
to-1-97-9-. — 

The highest concentrations of compounds in Borings B3 and B4 
at the dump pit were detected at the 30 and 40 foot depths, 
respectively. This i s suspected to result from the borings 
being completed at 25 degree angles to intersect below the 
pits where the potential for vert i c a l migration i s the 
highest. 

The subsurface s o i l investigation results show that chemical 
concentrations generally decrease with depth in Borings Bl 
and B4 (Table 3-1). 

Because Boring B4 was located approximately south of the 
dump pit's northern berm, the detection of chemical 
compounds in the samples indicate that the compounds have 
migrated horizontally northward in addition to vertical 
migration. 

Based on available hydrogeologic information the s i t e i s 
potentially under1ayed by a shallow aquifer. The subsurface 
investigation identified vertical and horizontal migration 
of chemical compounds from the inactive waste pit that 
potentially could effect the shallow aquifer. The clay 
materials encountered in the subsurface investigation are 
not providing an impermeable layer. 

5.6 ENVIRONMENTAL EFFECTS 

No visi b l e environmental effects such as stressed vegetation 
are apparent at t h e ^ l o r a Vista s i t e . 
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SECTION 6 
RESPONSIBLE PXRTY INFORMATION 

The Kirtland Landfill property has been leased by the Bureau 
of Land Management (BLM) to the San Juan County Road 
Department since May 21, 1962 for use as a modified 
landfill. 

The State of New Mexico Environmental Improvement Division 
(EID) reported on several occasions in their inspection 
reports that small guanities of oil had been dumped in the 
septage disposal area. The septage disposal area referred 
to seems to be the inactive dump pit located in the northern 
section of the landfill. No disposers were identified in 
the available background data reviewed. Dumping of 
petroleum industrial and other hazardous wastes is presently 
prohibited by the County as well as by the BLM. 
Specifically no potential off-site contributors are known. 
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SECTION 7 
SUMMARY OF PAST RESPONSE ACTIVITIES 

There have been no past attempts to remediate any perceived 
environmental problems at the Kirtland site with the 
exception of the closure and berming of the inactive septic 
waste and dump pits. BLM conducted a Preliminary Assessment 
Study at the Kirtland site that included a limited amount of 
soil/waste sampling in August 1986. Samples of the inactive 
septic waste and surface liquid were collected and analyzed. 
The flash point of the solid composite waste sample 
collected from the five locations at the two on-site 
inactive septic waste pits was measured to be greater than 
100°C, indicating the wastes in the inactive septic waste 
pit were not potentially flammable and ignitable. The 
wastes did not exhibit reactivity or corrosivity 
characteristics. The waste sample also detected barium and 
lead, but at a concentration below EP toxicity levels. 
Chromium (300 ug/l), copper (1,570 ug/l), manganese (7,120 
ug/l) and lead (2,070 ug/l) were detected above the National 
Primary and Secondary Drinking Water Standards in the 
liquid/surface water sample. 

The analytical findings for a composite waste sample 
collected during the PA indicated that the wastes contain 
elevated concentrations of benzene (106 ug/Kg), and exylene 
(379 ug/Kg). The liquid sample contained toluene (520 
ug/l), and phenol (480 ug/l). 
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SECTION 8 
SITE CLASSIFICATION AND RANKING 

The EPA Potential Hazardous Waste Site - Site Inspection 
Report (EPA Form 2070-13) for the Kirtland Landfill i s 
included in Appendix D. The Kirtland site has been 
classified as a Level I I I site. The site has also been 
ranked using the Uncontrolled Hazardous Waste Site Ranking 
System (HRS). The HRS helps evaluate the relative potential 
of uncontrolled hazardous substance facilities to cause 
health or safety problems, or ecological or environmental 
damage. I t is a means for applying uniform technical 
judgement regarding the potential hazards presented by the 
facility relative to other fa c i l i t i e s . The HRS assigns 
three scores to a hazardous facility: 

o SM reflects the potential for harm to humans or 
the environment from migration of a hazardous 
substance away from the facility by routes 
involving groundwater, surface water, or air. I t 
is a composite of separate scores for each of the 
three routes. 

o SFE reflects the potential for harm from fire and 
explosion with hazardous substances at the 
facility (i.e., no migration need be involved). 

o SDC reflects the potential for harm from direct 
contact with hazardous substances at the facility 
(i.e., no migration need be involved). 

The "score for each hazard mode (migration, fire and 
explosion and direct contact) or route is obtained by 
considering a set of factors that characterize, the potential 
of the facility to cause harm. l^^JMottk Vista site 
received the following scores: 

SM - 6.03 
SFE • 0 

SQC • o 
A score 9f̂ :<Mferife£or SM places a facility of EPA's National 
Priority List. The HRS data sheets for the Kirtland site 
are included in Appendix E. 
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SECTION 9 
RECOMMENDED ACTIONS 

The results of the Kirtland Landfill site investigation 
indicate that the inactive septic and dump pits contain 
several organic compounds in the disposed waste materials. 
Several of these compounds have migrated vertically downward 
and were detected at depths to 40 feet. The highest 
concentrations of compounds in Borings B2 and B3 were 
detected at the 35 and 30 foot depths, respectively. This 
is suspected to result from the borings being completed at 
25 degree angles to intersect below the pits where the 
potential for vertical migration i s the highest. Some 
compounds have also migrated horizontally from the dump pit 
as were evidenced by chemical constituents detected in 
Borehole B4 located north of the actual waste pit. 

Available hydrogeologic information indicates that a shallow 
aquifer (at a depth approximately 70 feet below the surface) 
possibly underlays the site. Groundwater was not 
encountered during subsurface sampling activities and clay 
materials identified did not completely restrict the 
vertical/horizontal migration of chemical compounds. 

Based on the site investigation results and available 
information the potential for migration of chemical 
constituents to a shallow aquifer exists. Therefore, WESTON 
recommends the following activities be initiated: 

o Restrict access to and contain both of the 
inactive septic pits; and 

Conduct a subsurface investigatiorT~to define tfie~ 
local aquifer and potential resultino^__r 
contamination. j 

Several hazardous substances were detected In the activ§? 
inactive sept^ic^waste pit t Due~to*~the—wast e—contamiTwtion 
this pit shoul^Tbe-closed-' to restrict an increase in waste 
volume. Surface liquids from the pit should be removed and 
properly disposed of and the pit capped with an impermeable 
cover to reduce migration from precipitation. The 
acceptance of inactive septic waste should be discontinued 
at the site unless measures for screening and evaluating 
contents of wastes can be initiated. 

Access to both inactive septic pit areas should be 
restricted to reduce the potential for direct contact by 
persons on site. This has primarily been completed by the 
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existing fencing surrounding each pit. In general, the 
northern and western sections of the landfill should be 
restricted froa a l l persons. An impermeable surface barrier 
should also be constructed surrounding each pit to reduce 
the potential for off-site surface migration of the waste. 

A subsurface investigation should be conducted to define the 
local aquifer and potential resulting contamination from the 
inactive septic and dump pits. The investigation should 
include the subsurface soil sampling and the installation of 
several groundwater monitoring wells. Subsurface soil 
sampling and analysis should be conducted at both pits to 
further characterize any vertical and horizontal migration 
of compounds from the pit. Several shallow (20 foot) 
borings should be conducted on each side of the pits to 
define any horizontal migration of the waste or chemical 
constituents. Due to the close proximity of the pits to_the 
western and northern property boundaries of the l a n d f i l i ^ i t 
J^a-^recommended—that at least four monitoring wells b~e 
Installed to establish the local groundwater "gradient 
without conducting off-site -sajipting—activities-r^-The—four 
wells-should-potentially„be_lQcatedjJ 

Adj^cent_-to—the—-western=edge—of—the—inactiv-e__s.eptic-

2. Ad j acent to the northern edge of the dump pit; 

3. Adjacent to the north west corner of the property; and 

4. Along the center of the eastern property boundary. 

The four wells will potentially provide information on the 
local- groundwater gradient, potential groundwater 
contamination resulting directly from the pits, upgradient 
water quality data, and downgradient water quality exiting 
the site. 

The recommended actions will reduce migration of hazardous 
compounds, restrict direct contact with waste materials and 
define i f on-site and off-site contamination of groundwater 
has occurred. Analysis of the additional data would 
determine what (if any) further remedial studies or actions 
are required at the site. 
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SOIL BORING LOG8 
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APPENDIX D 

EPA FORM FOR SITE INVESTIGATION 



&EPA 
POTENTIAL HAZARDOUS WASTE SITE 

SITE INSPECTION REPORT 
PART 1 • SITE LOCATION ANO INSPECTION INFORMATION 

I. IDENTIFICATION 

•Mr mw."i2 
II. SITE NAME ANO LOCATION 
01 Silt NAME Iff* t*T». w—K'W—' 

Kirtland Landfill 
• •I WW 03 STREE T. nOCIII NO . OH S P E O K LOCATCN O C N T M R 

Intersection of S.J. Co. Route 6500 at 6480 
03 CITY 

Kirtland 
04 SI ATE 

NM 
0$ ZIP C O M 06 COUNTY 

San Juan 

o'couNrv 
ccce 

04 C O " 
O S I 

09Coc*»r»NAtcs 
LATlTuC* I LONGITUDE 

2J> AJ> J 0 - D . _ L H J 2.1 _1_5. 

10 TYPE Of OWNERSHIP 
• A PRIVATE • 8 FEDERAL. 
Q P. OTHER 

• C STATE O 0 COUNTY O E. MUNICIPAL 
• 0 UNKNOWN 

III. INSPECTION INFORMATION 
01 DATE OF MSPECTON 

10 / 22> 87 
WO*>IH c»r rl*m 

0 } J l t l STATUS 

2® ACTIVE 
C INACTIVE 

04 AGENCY PERFORMING MSPECTCN I C M U H M W I M 

Q A EPA D B EPA CONTRACTOR 

03 YEARS OF OPERATION 

62 
BEGINNING YEAR 

Ipresent .UNKNOWN 

ENOMGTf AN 

• E STATE • F. STATE CONTRACTOR 

• C MUWOPAl O 0. MUWCPAl CONTRACTOR. 

XXG QTMrW RT.M r n n f r a r r n r 
tU*x*t» 

OS C M * ' MiPECTOR 

Robert Mueller 
0« TITLE 

Field Team Leader 
0T OflGANUATKX 

Weston 
OS TELEPHONE MO 

1818 340-261 
09 OTHER MSPECTORS 

Bert Hyde 
10 TITLE 

Field Support Staff 
11 OAOANUATK3N 

Weston 

I ] TELEPHONE NO 

(20fJ 527-203 

Susan Kraemer Field Support Staff Weston 1819 340-261 

( ) 

I ) 

( I 
I J SITE REPRESENTATIVES MTERVIEWE0 14 TITLE ISA0ORESS I S TELEPHONE NO 

( ) 

( ) 

I ) 

I ) 

I » 

IT ACCESSGAMEOBV 

XXPERMISSION 
C WARRANT 

1 » T * l t O F H S P E C T C N 19 WEATHER CONDITIONS 

10/87 Sunny, Temperature 70°F 
1/88 Cloudy, snowfall, temperature 10°F 

IV. INFORMATION AVAILABLE FROM 
01 CONTACT 0 ? OF i » | w r ( H * w n * » ( 03 TELEPHONE NO 

Chuck Pettee BLM ( 1 

04 PERSON RESPONSIBLE FOR SITE INSPECTION FORM 

Robert Mueller 

OS AGENCY 06 O R G A N U A T C N 

Weston 

07 TELEPHONE NO 

818/340-2610 

06 OATE 

1-28-88 
WON'M 0 * f < | M 

IPAFOAM 7070 13(7 S t | 



_ POTENTIAL HAZARDOUS WASTE SITE 
J - v P P A SITE INSPECTION REPORT 
W l - I PART 2 • WASTE INFORMATION 

1. IDENTIFICATION _ POTENTIAL HAZARDOUS WASTE SITE 
J - v P P A SITE INSPECTION REPORT 
W l - I PART 2 • WASTE INFORMATION w 
_ POTENTIAL HAZARDOUS WASTE SITE 

J - v P P A SITE INSPECTION REPORT 
W l - I PART 2 • WASTE INFORMATION 

II. WASTE STATES, QUANTITIES, ANO CHARACTERISTICS 

C A SOUS 
C • POWDER. FWES 
O C SLUOGE 

• f SLURRY 
U ' lOUO 
• a OAS 

c 0 OTHER 

IIIHW« — 

TOMS 

cuac YARDS 35,000 

NO Of ORUMS 

;J A TO»C 
_ B CORROSIVE 
C C AAOOACTlVf 
C 0 PERSISTENT 

i i SOLUBLE 
C t ttftCttOUS 
C 0 FLAMMABLE 
C H CMTAtXf 

t MCMLT VOL A T M 
I i EXPLOSIVE 

K REACTIVE 
•J I MCOMPATBXI 
- U NOT APPLICABLE 

III. WASTE TYPE 

CATEGORY SUBSTANCE NAMC 01 CROSS AMOUNT 02 UNIT Of MEASURE 01 COMMENTS 

SLU SLUDGE 35.000 Cubic Yards S l u d g e M a r p r l a l c r - n n l - a m ^ a f ^ 

OtW OtLY WASTE i n t h e v o l a t i l e and s e m i v o l a t i l e 

SOL SOLVENTS o r g a n i c compounds 

PSO PESTICIDES 

occ OTHER ORGANIC CHEMICALS — 
oc HORGANIC CHEMICALS 

ACO ACtOS 

BAS BASES 

MES HEAVY METALS -
IV. HAZARDOUS SUBSTANCES a . . * * * * .»m^MH.iMCil^u 

01 C A T E G C » T 02 SUBSTANCE NAME 03 CAS NUMBER 04 STORAGE DISPOSAL METHOO 04 CONCENTRATION Ot MEASURE Of 
CONCENTRA! ON 

Sludge and so i l contam Unlined Pit 
inated w/volatile and 
semivolatile organic 
compounds(1,1,1,-tri 71-55-6 530 URlKR 

chloroethane) (TO Luene) 108-88-3 1300 uglKg 

V. FEEDSTOCKS s». <r»**. 

CAIEGC*v Ot FEEDSTOCK NAME 03 CAS NUMBER CAIEGORY Ot FEEOST OCX NAME 03 CAS NUMBER 

FDS FOS 

FDS FDS 

FDS FOS 

FDS FDS 

VI. SOURCES OF INFORMATION .CMU-.CN.«*•.*». 

*Rov F. Weston Site Investigation Report 

EPAFORM7C70 1317 # t | 



^ POTENTIAL HAZARDOUS WASTE SITE 
g p P A SITE INSPECTION REPORT 

* * PART 3-DESCRIPTION OF HAZARDOUS CONDITIONS ANO INCIOENTS 

1. IDENTIFICATION ^ POTENTIAL HAZARDOUS WASTE SITE 
g p P A SITE INSPECTION REPORT 

* * PART 3-DESCRIPTION OF HAZARDOUS CONDITIONS ANO INCIOENTS 

^ POTENTIAL HAZARDOUS WASTE SITE 
g p P A SITE INSPECTION REPORT 

* * PART 3-DESCRIPTION OF HAZARDOUS CONDITIONS ANO INCIOENTS 

N. HAZARDOUS CONDITIONS ANO INCIDENTS 
Ot _ * GROUNDWATERCONTAMINATION 
03 POPULATION POTENTIALLY AFFECTED 

02 O OBSERVED (OATE 
04 NARRATIVE DESCRIPTION 

B POTENTIAL 3 ALLEGED 

Potential for migration of compounds to potential underlying aquifer 

01 C B SURFACE WATER CONTAMINATION 
03 POPULATION POTENTIALLY AFFECTED: . 

02 C OBSERVED (DATE 
04 NARRATIVE DESCRIPTION 

• POTENTIAL C ALLEGED 

Unlikely San Juan River is over 5 miles from site 

01 • C CONTAMINATION OF AIR 
03 POPULATION POTENTIALLY AFFECTEO 

None 

02 C OBSERVED (DATE 
04 NARRATIVE DESCAB?TION 

• POTENTIAL - ALLEGED 

01 C O FIRE EXPLOSIVE CONDITIONS 
03 POPULATION POTENTIALLY AFFECTED 

None 

02 • OBSERVED (OATE 
04 NAAAATIVE DESCFVPTON 

• POTENTIAL - C ALLEGED 

01 C E DIRECT CONTACT 
03 POPULATION POTENTIALLY AFFECTED 

None 

02 O OBSERVED I0ATE 
04 NAAAATIVE DESCRIPTION 

Q POTENTIAL Z ALLEGED 

01 3 F CONTAMINATION OF SOIL 
03 AREA POTENTIALLY AFFECTEO: 

5+ 02 3 OBSERVED (DATE 1 0 - 7 7 - f t 7 
04 NAAAATIVE DESCRIPTION 

3 POTENTIAL 3 ALLEGED 

Soil below waste pits has been confirmed by sample analysis to contain volatile 
and semivolatile organic compounds 

01 C O OAINKING WATER CONTAMINATION c 
03 POPULATION POTENTIALLY AFFECTED _£ . ._ *>_ Persons 02 U OBSERVED (DATE 

04 NAAAATIVE DESCRIPTION 
C POTENTIAL 3 ALLEGEO 

A shallow aquifer potentially exists below the site. However, due to the buffer 
distance of approximately 1.0 miles to the nearest downgradient well, low annual 
p r e c i p i t a t i o n Cft <nrn«iO rhe pnw«<MHfy l a low. 

01 C H WORKER EXPOSURE HAIRY 
03 WORKERS POTENTIALLY AFFECTED: 

None 

02 C OBSERVED (DATE 
04 NAAAATIVE DESCRIPTION 

• POTENTIAL 3 ALLEGED 

01 3 I POPULATION EXPOSURE INJURY 
03 POPULATION POTENTIALLY AFFECTED 

None 

02 3 OBSERVED (OATE 
04 NAAAATIVE DESCRIPTION 

3 POTENTIAL 3 ALLEGEO 

tPA»onw7OT0-i3|7 at) 



^ POTENTIAL HAZARDOUS WASTE SITE 
W t R A SITE INSPECTION REPORT 

* * PART 3 • DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS 

L IDENTIFICATION ^ POTENTIAL HAZARDOUS WASTE SITE 
W t R A SITE INSPECTION REPORT 

* * PART 3 • DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS 

^ POTENTIAL HAZARDOUS WASTE SITE 
W t R A SITE INSPECTION REPORT 

* * PART 3 • DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS 

1. HAZARDOUS CONDITIONS ANO INCIDENTS c~~~« 
01 C i DAMAGE TO FLORA 
04 NARRATIVE DESCRIPTION 

None 

02 O OBSERVEO (DATE C POTENTIAL C ALLEGEO 

01 C K DAMAGE TO FAUNA 
04 NARRATIVE DESCRIPTION 

None 

02 C_ OBSERVEO (OATE C POTENTIAL Z. ALLEGED 

01 C L CONTAMINATION Of FOOO CHAM 
04 NARRATIVE DESCRIPTION 

None 

02 C OBSERVEO (OATE POTENTIAL O ALLEGED 

m - nmtfRvfO iPATE i . l W Z - o ' / j - POTENTIAL 3 ALLEGEO 

04 NARRATIVE DESCRIPTOR 

Waste materials are poorly contained. No liners are present at the diposal pits. 

01 r M UNSTABLE CONTAINMENT OF WASTES 

03 POPULATION POTENTIALLY AFFECTED 

01 Z N DAMAGE TO OFFSITE PROPERTY 
04 NARRATIVE DESCRIPTION 

None 

02 V. OBSERVED (DATE I Z: POTENTIAL = ALLEGED 

01 Z O CONTAMINATION OF SEWERS. STORM DRAINS. WWTP> 02 Z OBSERVED (OATE 
04 NARRATIVE 0E SCRIPT ON 

None 

3 POTENTIAL Z ALLEGEO 

OlXJCp ILEGALUNAUTHORlZEO DUMPING 
04 NARRATIVE DESCRIPTION 

02 C OBSERVED IDATE C POTENTIAL ~ ALLEGED 

Based on EID reports and sample results, pits contain oily materials and 
acetone, toluene, methylene chloride. 

OS DESCMPTON Of ANY OTHER KNOWN. POTENTIAL. OR ALLEGEO HAZARDS 

None 

m. T O T A L POPULATION POTENTIALLY AFFECTED: P o p u l a r : - I n n w - l t - M n i m-Me r a d i u s g r e a t e r t h a n 1 0 0 p e r s o n s 

TV. COMMENTS 

Conditions suggest surrounding population would not be affected. 

V. SOURCES OF INFORMATION.CM wn* 

*BLM Files 
*Roy F. Weston Site Investigation Report 

IPAFOAMTO'O-Oir t l ) 



oEPA 
POTENTIAL HAZARDOUS WASTE SITE 

SITE INSPECTION 
PART 4 • PERMIT ANO DESCRIPTIVE INFORMATION 

L IDENTIFICATION 
Oa Sit f NUMBER 

2878-01-12 

H. PERMIT INFORMATION 

01 T *+t Of PERMIT SSUCO 

C * MPOES 

02 PERMIT NUMBER 0J0AIESSUEO 04EIPVU1I0N0AIE M COMMENTS 

C • UIC 

C C AIR 

C D RCRA 

C E RCRA INTERIM STATUS 

C f SPCC PLAN 

C O S T A T E . w , , , 

C M L O C A L ( J e K , F | 

qp OTHER BLM l e a s e 5 -21-62 Unknown L e a s e to San .Tuan Cnuntv 
• J NONE 

III. S H E DESCRIPTION 

01 STORAGE DISPOSAL I ( X J H M I > W , I 

B A SURFACE IMPOUNDMENT 

C B PILES 

C C DRUMS. ABOVE GROUND 
• O TANK. ABOVE GROUNO 
C E TANK. BELOW GROUND 

£ F LANDFILL 
C G LANOF ARM 
C H OPEN DUMP 

C I OTHER 
rSetc'r' 

02 AMOUNT 

35.000 
03 UMT Of MEASURE 04 TREATMENT i C M c l P M 

C A MCENERATION 

• B UNOERGACXINOMJECTION 

• C CHEMICAL/PHYSICAL 

• D BIOLOGICAL 

• E WASTE OIL PROCESSUS 

C F SOLVENT RECOVERY 

C G OTHERRECYCUNG'RECOVERY 

Q H OTHER 

OS OTHER 

O A 81M.DMGSONSITI 

06 AREA OF SITE 

40 

0T COMMENTS 

Site i s an active modified l a n d f i l l containing two inactive septic p i t s 

IV. CONTAINMENT 
01 COWTAMMENTC* «VASTESiC»*el«wl 

C A AOEOUATE. SECURE C 8 MOOERATE X X C INADEQUATE. POOR • D. USE CURE. UNSOUN0.0ANGEROUS 

02 DESCJaPTION Of DRUMS DWMO I H E R S BARRIERS ETC 

The septic waste pit do not contain liners and were constructed within the soils at 
the site 

V. A C C E S S I B I L I T Y 

O i WASTE EASCY ACCESSIBLE C Y E S (X NO 
t a COMMENTS 

Tbe s i t e i s secured with a chain-link fence, guarded during operating hours, and the 
ind i v i d u a l p i t s are fenr-prl within fhp sifP. 

VI. S O U R C E S OF INFORMATION<c«i*.c« ..-.#-<»: >•«•><••» I W M . W . . I W 

Roy F. Weston Site Investigation Report 

EPAFOP<M20r0 I 3 | » St ) 



_ _ POTENTIAL HAZARDOUS WASTE SITE 
U P A SITE INSPECTION REPORT 

^ ^ l - J PART S • WATER, DEMOGRAPHIC, ANO ENVIRONMENTAL DATA 

1. IDENTIFICATION _ _ POTENTIAL HAZARDOUS WASTE SITE 
U P A SITE INSPECTION REPORT 

^ ^ l - J PART S • WATER, DEMOGRAPHIC, ANO ENVIRONMENTAL DATA 

02 S l l f NUMBER 

2878-01-12 

_ _ POTENTIAL HAZARDOUS WASTE SITE 
U P A SITE INSPECTION REPORT 

^ ^ l - J PART S • WATER, DEMOGRAPHIC, ANO ENVIRONMENTAL DATA 

II. ORINTUNG WATER SUPPLY 

01 TYPE CT DMMKMO SUPPLY 
IC*M< m mtm—H 

SURFACE WEIL 

COMMUNTTY A O B O 

NON COMMUNITY C O 0 B 

02STATUS Unknown, but any affects 

ENDANGERED̂  
A O B O 

D O E O 

MONITORED 

C O 

F O 

02 DISTANCE TO SITE 

A 

B 1.0 
-Imfl 

III. GROUNDWATER 

01 GROUNDWATER USE »< VICMTYiC»«« i 

3 A ONL T SOURCE FOR DRINKMO £ • ORMKMQ 
(OM» I M H 1 I mm 
COMMERCIAL. MOUSTMAL. MMGATCN 

O C COMMERCIAL MOUSTRMl. M G A T C N 0 0 NOT USEO. UNUSCAaU 

02 POPULATON SERVED BY GROUNDWATER _ 5 _ os DISTANCE TO NEAREST DRMKMO WATER wtu . 2.<> 
04 DEPTH t o GROUNDWATER 

70 im 

OS DIRECTION OF GROUNDWATER FLOW 

S o u t h w e s t 

06 DEPTH TOAOWFfR 
OF CONCERN 

70 -in) 

07 POTENTIAL YCLO _ 
Of AOUFER 

NA • igodi 

06 SOLLSOUACE AQU*ER 

Unknown 
• YES • NO 

OBOCSCR* 1 T C I Of WELLSiMcM»tv<t<tt —tm. W I N m m n * i » t » I » , < I W m W | i l 

Specific data unknown, 1 well located l 
Veil depth is 70 feet. 

mile south. 

I O R E C M A R ^ Z A R E A 

• YES I COMMENTS 
O NO I 

Unknown 
11 DISCHARGE AREA 

O YES 

• NO 

COMMENTS Unknown 

IV. S U R F A C E WATER 

01 SURFACE WATER USE fOxo v o l 

% A RESERVOIR. RECREATION 
DPJMKPtG WAIER SOURCE 

C 8 IRRIGATION. ECONOMICALLY 
IMPORTANT RESOURCES 

C C COMMERCIAL. MDUSTMAL O D. NOT CURRENTLY USEO 

02 AFFECTES-POTENTIALLY AFFECTED BODIES Of WATER 

NAME. 

San Juan River 

AFFECTED 

a 
o 
• 

DISTANCE TO SITE 

5 (mil 

|mi| 

|IM| 

V. DEMOGRAPHIC ANO PROPERTY INFORMATION 

01 TOTAL POPULATION WITHM 

O N E ( 1 I M * . E O f S ITE TWO 12) MILES O f S H E T H R E E 13) MK.ES O F S I T E 
A 100 a >100 c 1000 

02 DISTANCE TO NEAREST POPULATON 

Adjacent to s i t e 

kOQ>fl>SON» NOOFPIPSON* VO0" lRSO»rt 

03 NUMBER O f BUR.DUGS WITHM TWO 121 M M S Of SITE 

50-100 
04 DISTANCE TO NEAREST O f f SHE BUB.DMO 

A d j a c e n t to s i t e 
. (ml 

OS POPULATION WITHIN VICINITY Of SITE !»«•••##««••«».# »»»•*•, •'.-.•cwo« . i- • ^ w t ' i ' i # t m n i « m i « w < i w 

Population increases south of site towards S.J. County Route 550. 
Residences are located adjacent to southern boundary of site. 

EPA>ORM7Q*D 13 I? 61) 



SEPA 
POTENTIAL HAZARDOUS WASTE SITE 

SITE INSPECTION REPORT 
PART S • WATER, DEMOGRAPHIC. AND ENVIRONMENTAL DATA 

I. IDENTIFICATION 
01 J 1 A I I 

NM 

VI. ENVIRONMENTAL INFORMATION 
01 PE«MtASm.l!v Of UNSATURATED JON* rCMtt—t 

C A 10-» - 10-*cm/MC O B I 0 - * - I C - ' e m / w c O C 1 0 " - 10*> e-Vwe O 0. GREATER THAN 10* ' em/MC 

02 H X i M I l T Of BEOAOCft rO«>«wi 

C A IMPERMEABLE & B RELATIVELY IMPERMEABLE • C RELATIVELY PERMEABLE • 0 VERY PERMEABLE 
H t l l * > * • • » ' * tm i m M « " ' - > I ' ' C - I K I ! • • * ' - i a ~ ' l — MCI rC* fM* > § ' * tm IMI 

03 OEPTH TO 8EDROCX 

Greater than 
40 feet .im 

04 DEPTH Of CONTAMtNATEO SO*. IOK 

0 to 38 

OS S O U * 

06 NET PWi^-PlT A TO* 

32 
OT ONE YEAR J4 HOUR RAJNT A U 

1-2 
.(in) 

OS SLOPE 
SITE SLOPE lOTCCTTQN OF SHE SLOPE, TERRAIN AVERAGE SLOP! 
1-3 ^ Southwest 0-8 ^ 

09 FLOOD POTENTIAL 

W I T H I N F L 0 0 D Z 0 N E 
SITE rS M YEAR FLOODPLAIN 

10 

C SITE IS ON BARRIER ISLAND. COASTAL MOH HAZARD AREA. RIVERINE FLOOOWAY 

I I DISTANCE T O V » E U A N O S . I N < « 

ESTUARINE 

<1 

OTHER 

|mi) .(mil 

12 DISTANCE 10 CMTCAL HASTTAT m 

ENDANGERED SPCCCS: 
< I 

ISLAND USE H VICINITY 

OrSTANCE TO 

COMMERCIAL/INDUSTRIAL 
RESIDENTIAL AREAS. NATIONAL STATE PARKS. 

FORESTS. OR WILDLIFE RESERVES 
AGRICULTURAL LANDS 

PRIME AG LAND AGLANO 

< 1 
.(mi) .(mi) D .(mi) 

14 OE S C A P T ^ N Of SITE IN RELATION TO SURROUNDING TOPOGRAPHY 

The Kirtland Landfill is located in a gently sloping area adjacent to Stevens Arroyo. 
The northern boundary of the site increase slope dramaticly to the arroyo. The site 
elevation is approximately 5300 feet above MSL. 

VII. S O U R C E S OF INFORMATION ic««•««•»«. -•<•» »t u n ^ i > « - > » , • . . . w 

E P A f O R M 7 « 7 0 I3 |T S l l 



_ POTENTIAL HAZARDOUS WASTE SITE 
J J . P P A SITE INSPECTION REPORT 
X * * L . I r ~ \ PART 6 • SAMPLE ANO FIELO INFORMATION 

L IDENTIFICATION _ POTENTIAL HAZARDOUS WASTE SITE 
J J . P P A SITE INSPECTION REPORT 
X * * L . I r ~ \ PART 6 • SAMPLE ANO FIELO INFORMATION 

01 STAIE OJ SlIC NUMBER 

NM 2878-01-12 

_ POTENTIAL HAZARDOUS WASTE SITE 
J J . P P A SITE INSPECTION REPORT 
X * * L . I r ~ \ PART 6 • SAMPLE ANO FIELO INFORMATION 

a. SAMPIES TAKEN 

SAMPLE r r P E 
01 NUMBER Of 

SAMPLES TAKEN 
01 SAMPLES SENT 10 OJCStMAIEOOAIC 

RESULTS AVMLAAU 

GROUNDWATER 

SURFACE WATER 

WASTE 2 Roy F . Weston, S tockton CA Lab A v a i l a b l e 

A * 

RUNOfF 

S P M 

son 16 Roy F . Weston, S tock ton CA Lab A v a i l a b l e 
VEGETATON 

OTHER 

Ml. FIELO MEASUREMENTS TAKEN 
01 TYPE 

Radiation Meter 

02 COMMENTS 

No reading above background 

HNU Zero 

IV. PHOTOGRAPHS ANO MAPS 

Oi TYPE C GROUND C AERIAL 0-ncuSTOovoF Rov F . Weston/ Rohert Mueller 

03 MAPS 

CXYES 
G NO 

0« LOCATION OF MAPS 

Sketch maps of waste pits (Weston SI Report) 

V. OTHER FIELD DATA COLLECTED<*•-«.«#•..*. 

A soil gas survey was conducted to delineate the horizontal migration of contaminates 
fron the waste pits. Survey was unable to produce any additional information on 
contaminate migration. 

VI. SOURCES OF INFORMATION c..->•:., 



v?/EPA 
POTENTIAL HAZARDOUS WASTE SITE 

SITE INSPECTION REPORT 
PART 7 • OWNER INFORMATION 

I. IDENTIFICATION 
OtSTAIE 

NM 
OI S i l t NUMBER 

2878-01-12 

II. CURAENT OWNER(S) PARENT COMPANY 

at NAME Department of the 
In te r io r Bureau of Land Manag 

02 0 « S NUMBER 

sment 

OS NAME 09 0 * 8 NUMBER 

03 STREE* AOORESSi 'O " O t M I 0 . SJCCOOE 10 STREET AOORESSi 'O t n N 0 « M I I t S C C O O E 

as CIT* OS STATE 07 ZiPCOOE 120TY I 3 S I A I E 14 2IPCOOE 

01 NAME O J O * 8 NUMBER 08 NAME 06 0 * 8 NUMBER 

03 STREET AOORESS i * 0 « 0 « M I 04 S C C O O E 10 STREET AOORESS.»0 mf -O'.mx, I I S C C O O E 

OS OTT OS STAIE 07 2IPCOOE 12 0 T Y 13 STATE 14 IIP CODE 

01 NAM* 02 0»B NUMBER OB NAME 06 0 1 B NUMBER 

03STREET AOORESS(0 0 • . . »'£>• M I 04 S C C O O E 10 STREET AOORESSi 'O • » . M l 11 S C C O O E 

0 * CITY OS STATE 07 2C-COOE 12 0 I Y 13 STATE 14 OPCOOE 

31 NAME 02 0 * 8 NUMBER 08 NAME 090 »B NUMBER 

03STREET AOORESSi-O » 0 - M I 0* S C C O O E 10 STREET AOORESS. -0 to. «»0- M I 11 S C C O O E 

OS C I T Y 04 STATE 07 *»CO0E 12 CITY 13 STATE 14 ZIPCOOE 

III. PREVIOUS OWNER(S) i IV. REALTY OWNER(S) 
Ot NAME 02 0«B NUMBER 01 NAME 02 0 * 6 NUMBER 

03 STREET AOORESS 0 $o» »'£>. M I 04 S C C O O E 03 STREET AOORESS. ' g k m r g i w i 04 S C C O O E 

04OTY 06S1ATE 07 2IPCOOE 04 CITY 06 STATE 07 *»COOE 

01 NAME 02 D« 8 NUMBER 01 NAME 02 04 B NUMBER 

03 STREET AOORESS i» 0 t— «/0» M I 04 S C C O O E 03 STREET A O O R E S S . ' 0 6M M l 04 S C C O O E 

OSOTY 0« STATE 07 itPCOOE 06 CITY 06 STATE 07 ZIP CODE 

01 NAME 02 D« 6 NUMBER 01 NAME 02 0 * 8 NUMBER 

03 STREET A O O R E S S . ' 0 to. »*0» M i 04 S C C O O E 03 STREET AOORESS. ' C M I 04 S C C O O E 

04CITY OSSTATE 07 7JPCOOC 04 CITY 06 STATE 07 ItPCOOE 

V. SOURCES OF INFORMATION .e« v»n*c<•-•'••<•• t- •>•••«> ii<rti-i,ii ->.r« 

EPAFORM 7070-13 |7 61 | 



V 

vvEPA 
POTENTIAL HAZARDOUS WASTE SITE 

SITE INSPECTION REPORT 
PART «• OPERATOR INFORMATION 

(.IDENTIFICATION 
Ol STATE 

NM 
01 SITE NUMBER 

2878-01-12 

H. CURRENT OPERATOR i*,-*,.*,-****...^ OPERATOR'S PARENT COMPANY - M M 

01 NAME, 

San Juan County Road Dept. 
02 0 * 8 NUMBER 10 NAME 11 0*8NUMBER 

02 STREET AOORESS I ' 0 * • • ' t o r m i 

1900 V. Aztec Blvd. 
04 SCCOOE 12 STREET AOORESSi'O I— - 0 ' M I U SCCOOE 

OS CIT* 

Aztec 
06 STATE 

NM 
O'ZPCOCC 

87410 
14 orr IS STATE I62I>COOE 

06 TEARS OP OPERATION 09 NAME OP OWNER 

III. PREVIOUS OPERATOR(S)it*«•«'•«•«>•-• w— PREVIOUS OPERATORS' PARENT COMPANIES 0. 
01 NAME 02 0 * 8 NUMBER 10 NAME I I 0 * 8 NUMBER 

0 1 STREET AOORESS IP 0 Dot. » | I . M | 04 SCCOOE 12 STREET AOORESS (PO kmt.ntf.ml I ] SCCOOE 

IS STATE I IS ZIPCOOE 0SC1TT 06STATE OT ZIPCOOE 14 CITY 

OS YEARS OP OPERATION 09 NAME OF OWNER DURING THIS PERtOO 

01 NAME 02 0«BNUM8ER 10 NAME 11 0 * 8 NUMBER 

03 STREET AOORESSi'O 6 M A*0». M ) 04 SCCOOE 12 STREET AOORESS ( ' 0 «•« W0> K J 13 SCCOOE 

05 CITY 06 STATE OT ZIP CODE 14 CITY IS STATE I6ZPCOOE 

06 YEARS OF OPERATION 09 NAME OF OWNER DURTNO THIS PEMOO 

01 NAME 02 D* 8 NUMBER 10 NAME 11 0 * 8 NUMBER 

03 STREET AOORESSi'O » . . « 0 » M I 04 SC CODE 12 STREET AOORESSi'O * • • W0« M l 13 SCCOOE 

os o r r OS STATE OT ZIPCOOE 14 OTV IS STATE 16ZVCOOE 

06 YEARS OF OPERATION 06 NAME OF OWNER OURMO THIS PERCO 

IV. SOURCES OF INFORMATION ic- •««»»>••«•• • (.»••»»••. »•*-> «•*>•<• -—mix 

E P A F O R M » o r » 1 3 | ? 6 t | 



^ — P O T E N T I A L HAZARDOUS WASTE SITE 
A F R A SITE INSPECTION REPORT 
- * < t r i _ . i f — i PART 9 • GENERATOR/TRANSPORTER INFORMATION 

1. IDENTIFICATION 
01 STATE 02 SITE NUMBER 

NM 2878-01-12 

H. ON-SITE GENERATOR 
Oi N i K 

NA 
0 J 0 » 8 NUMBER 

03 STREET AOORESS iP 0 M I . w o « M 1 04 SIC COOE 

04 o r r 0SS1AIE 0T U> CODE 

HI. OFF-SITE CENERATOR(S) 
01 NAME 

U n i d e n t i f i e d 

02 0 * B NUMBER 01 NAME 02 0 * 8 NUMBER 

03 STREET AOORESSi 'O m . u o - M I 04 SCCOOE 0 3 SIREET AOORESSi 'O t o . H O : M I 04 SCCOOE 

04 OTT 0< STAIE OT ZIPCOOE 05 CITY 06 STATE 07 ZC COOE 

01 N4JME 02 0 * 8 NUMBER 01 NAME 02 0 * 8 NUMBER 

03STRCET AOORESSi'O *•• * ' 0 ' M I 04 SCCOOE 03 STREET AOORESSi 'O • • • v e « M I 04 SCCOOE 

04 OTT 06 STATE 07 2*> COOE OS CITY 06 STATE 01 ZIPCOOE 

IV. TRANSPORTER(S) 
01 NAJMC 

U n i d e n t i f i e d 

02 0 * B NUMBER 01 NAME 02 0 * 8 NUMBER 

03STRCET AOORESSi'O • » • WO* M l 04 SCCOOE 03 STREET AOORESS i ' 0 •>• » '0» MC 1 04 SCCOOE 

O S C T T T OS STAIE 07 ZIPCOOE 05 CITY 06 STATE 07 ZIP COOE 

01 NAM* 02 0 * 8 NUMBER 01 NAME 02 0 • B NUMBER 

03 STRC ET ADORESS i» O •*• "0 •. ut 1 04 SCCOOE 03 STREET AOORESSi'O 6 M » '0» M I 04 SCCOOE 

oscir* OS STATE 07 ZIPCOOE OS CITY 06 STATE 07 ZIP COOE 

V. SOURCES OF INFORMATION « . w«*c -••*-••<-• I I U M W I u-x»~r,.i .«•»». 

EPAFOP4M20T0 I 3 | 7 611 



v»EPA 
POTENTIAL HAZARDOUS WASTE SITE 

SITE INSPECTION REPORT 
PART 10 • PAST RESPONSE ACTIVITIES 

L IDENTIFICATION 
Ol STATE 

NM 
02 SlT( NUMBER 

2878-01-12 

II. PAST RESPONSE ACTIVITIES 

01 O A W A T E R SUPPLY CLOSED 
04 M S C W T O N 

None 

02 OATE . 03 AGENCY 

01 Q B TEMPORARY WATER SUPPLY PROVIDED 
04 OESCM-PTTON 

None 

02 OATE 03 AGENCY 

01 O C PERMANENT WATER SUPPLY PROVOEO 
04 0ESCP4PTTON 

None 

02 OATE . 03 AGENCY 

01 O 0 SPILLED MATERIAL REMOVED 
04 OESOWTTON 

None 

02 OATE. 03 AGENCY 

01 • E CONTAMINATED SOS. REMOVED 
04 K 5 C R P T O N 

None 

02 DATE. 03 AGENCY 

01 D f WASTE REPACKAGED 
04 0€SCR*>T©N 

None 

02 OATE . 03 AGENCY 

01 O G WASTE DISPOSED ELSEWHERE 
04 DESCRIPTION 

None 

02 DATE. 03 AGENCY 

01 • H ON STE BURIAL 
04 DESCRIPTION 

None 

02 OATE 03 AGENCY 

01 • I N S m j CHEMICAL TREATMENT 
04 OESCIVTION 

None 

02 O A T E . 03 AGENCY 

01 D J N STTU BIOLOGICAL TREATMENT 
04 DESCJ-SPTON 

None 

02 DATE . 03 AGENCY 

01 Q K IN STTU PHYSICAL TREATMENT 
04 DESCRIPTION 

None 

02 OATE 03 AGENCY 

01 O L ENCAPSULATION 
04 DE SCRIPT O N 

None 

02 DATE . 03 AGENCY 

01 a M EMERGENCY WASTE TREATMENT 
04 OESCn-PTCN 

None 

02 OATE. 03 AGENCY 

01 O N CUTOFF WALLS 
04 0ESCP4PT1ON 

None 

02 OATE . 03 AGENCY 

01 D O EMERGENCY DlKING- SURF ACE WATER OTVERSION 
04 DE SCRIP TON 

None 

02 OATE 03 AGENCY 

01 Cl P CUTOFF TRENCHES SUMP 
04 DESCRV>T(ON 

None 

02 OATE , 03 AGENCY 

01 C O SUBSURFACE CUTOFF WALL 
04 DESCR-PTON 

None 
02 OATE . 03 AGENCY 
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L IDENTIFICATION 
01 suit 

NM 
0} STE N U M K I 

2878-01-12 

n PAST R E S P O N S E ACTIVITIES 

01 G R BARRIER WALLS CONSTRUCTED 
04 DESCRIPTION 

None 

02 OATE . 03 AGENCY 

01 D S CAPPiNGJCOVERtNG 
04 DESCRIPTION 

None 

02 OATE . 03 AGENCY. 

01 C T BULK TANKAGE REPA1RE0 
04 DESCRIPTION 

None 

02 OATE. 03 AGENCY. 

01 L" U GROUT CURTAIN CONSTRUCTED 
04 DESCRIPTION 

None 
02 DATE , 03 AGENCY. 

01 C V BOTTOM SEALED 
04 DESCRIPTION 

None 
02 OATE . 03 AGENCY. 

01 C W GAS CONTROL 
04 DESCRIPTION 

None 

02 OATE. 03 AGENCY. 

01 r I FIRE CONTROL 
C* DESCRIPTION 

None 

02 OATE . 03 AGENCY. 

01 C V LEACHATE TREATMENT 
04 DESCRIPTION „ 

None 

02 OATE . 03 AGENCY. 

01 C 2 AREA EVACUATED 
04 DESCRIPTION „ 

None 

02 DATE. 03 AGENCY. 

O l E C l ACCESS TO SITE RESTRICTED 
04 DESCRIPTION 

02 OATE . 03 AGENCY. 

Site is fenced, waste pits are also individually fenced 

01 C 2 POPULATION RELOCATED 
04 DESCRIPTION 

None 

02 OATE . 03 AGENCY. 

01 f j 3 OTHER REMEDIAL ACTIVITIES 
04 DESCRIPTION „ 

None 

02 OATE . 03 AGENCY. 

III. SOURCES OF INFORMATION «« 

Roy F. Weston Site Investigation Report 
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II. ENFORCEMENT INFORMATION 

01 »*ST REGULATORY ENFORCEMENT ACTION r TES C NO 

0 1 M S C W O N O* FEDERAL. STATE LOCAL REGULATORY ENFORCEMENT ACTON 
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Kirtland Landfill 

PacMy rmrm: 
Kirtland, New Mexico 

r * t ^ * ) * * ^ « ^ t * X * r Chuck Pettee—BLM 

San Juan County Road Department 

Nmof Robert Mueller Data: 1-28-88 

r _ i of 9*9 fmcMf 
(For land*, aurfaca irrpcMXfcr̂ tK*. p*a. cwfrtaJnar: typaa of tauftiout lubatancaa; location of tN 

cowtwn^tton rout* of rruyor concarn; typaa of information r»adad tor rating; agency action. — » 

The site i s an active modified l andf i l l operated by San Juan County. Tw0~iinHnPH 

septic waste pits that contain hazardous substances are located at the lanHf-m 

The site i s located at the intersection of San Juan County Route 6500 at 648^ 

13 miles West of Farmington, NM 

8M "6.30 (Sgw 

• F I " o 

«0C" 0 

10.05 
S , * , • 4.20 • « • 0 > 
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Ground Watar Routt Work Snoot 
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Scort 
1 

(54 

LD Oboorvod Rtftaaa ( o ) 4$ 1 0 45 
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3 
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Surface Watar Route Work Sheet 

Assigned Value Multi-
Rating Factor ( C i f C l 0 0 n e ) p l j # f Score Max 

Score 
1 

(Se 

CD Observed Release ( o } 45 1 0 45 • 

If observed release is given a value of 45. proceed to line Q . 
If observed release is given a value of 0. proceed to line (3). 

B l Route Characteristics 
Facility Slope and Intervening 0 (T) 2 3 1 
Terrain )< 

1-yr. 24-hr. Rainfall 0 ( y 2 3 1 
Distance to Nearest Surface ((f) 1 2 3 2 
Water ^ _ 

Physical State 0 1 2 (T) 1 

* 
1 3 

1 3 
0 6 

3 3 

Total Route Characteristics Score 5 M 

Q) Containment 0 1 2 ( T ) 1 
3 

3 4 

QJ Waste Charactertatica 
Toxrclty/Peraletence 0 3 5 9 ® 1 5 18 _ 1 12 1 8 

Hazardous Waste 0 1 2 3 4 5 8 7 (s) 1 8 8 

Quantity 

Total Waste Cha/acterietlce Score 20 28 

GO Targets 
Surface Water Uaa 
Pittance) jo _a Senaithre 
Envirorunanl 

Population Served /Distance 
to Water Intake 
Downstream 

0 

(?) 
I 24 30 

2 
2 

8 
18 
33 

8 
20 
36 

10 

40 

3 
2 

9 
0 

9 
8 

40 

Total Targets Score 9 55 

OQ « "na Ql >• <». multiply Q] a GQ > GD 
If Una (JJ It 0. multiply 3 « QO * Q * H 2,700 84,390 

E mm* 5 3 20 9 

Divide line [|] by 94,350 and multiply by 100 3iw - 4.20 



Air Rout* Work Shoot 

Assigned Veiue Muiti-
Rating Factor (Circle One) piier Score Max 

Score iSeo 

5 LU Observed Release ( T ) 45 1 0 45 

iSeo 

5 

Oate and Location: 

iSeo 

5 

Sampling Protocol: 

If line Q] la 0. tha S a - 0. Enter or Una Q ] . 
If Una Q] ia 45, then proceed to line [2] . 

LU Waste Characteristics 5 -
Reactlvity and ® 1 2 3 1 - o 3 

Incompatibility 
Toxicity 0 .1 \Z) 3 3 6 g 
Hazardous Waat* 0 1 2 3 4 5 0 7 ( | ) 1 8 a 
Quantity 

Total Waste Characteristics Score I 
1 

20 

GD Targeta 
Population Within \ 0 • 12 15 (if) 1 18 30 
444lle Radlua / 21 24 27 30 

Distance to Sensitive (o) 1 2 3 2 0 6 
Environment 

Und Uaa 0 i 2 ( V ) 1 3 3 

3 3 

Total Targeta Score 21 39 

^ Multiply Q] " CD * LU 35.100 

0 Divide line 0 by 35.100 snd multiply by 100 3 a " 0 



S S* 

Groundwater Route Score ( S g w ) 10.05 101 

Surface Water Route Score ( S s w ) 4.20 17.64 

Air Route Score (Se) 
0 0 

*gw + S.w * *\ 87.70 

• *\* + s.w * * . 10.89 

6.30 
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Direct Contact Work Sheet 

Assigned Value Multi-
Rating Factor (Circle One) pi.er Score Mai 

Score 
R 

<Se< 

ED Obsarvad Incident 0 45 1 45 8 

tf line Q] 4 5 - proceed to line 0 
If line QJ la 0. proceed to line Q] 

E J Accessibility ( T ) 1 2 3 1 0 3 8 

B l Containment 0 15 1 15 IS 8 

m Waste Characteristics ^ 
L J Toxicity 0 1 (2 ) 3 5 10 15 8 

GD Targets 
Population Within a 0 l ( T ) 3 « 5 4 8 20 
14411a Radlua / ~ \ 

Oiatance to a ( Oj 1 2 3 4 o 1 2 
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8 

Total Targets Score 8 sa 

8 
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If Una QJ la 0. multiply [7| x Q] x Q] x QJ 

0 

21.000 

m — o is io s 
LLJ Otvlde Una QJ by 21.000 and multiply by 100 SQC - 0 



F<re and Explosion Work Sheet 

Rating Factor 
Assigned Value 

(Circle Onei 
Multi
plier Score Mai. 

Score 
Re 

(Sect 

Q] Containment 1 3 1 3 7 

® Waste Characteristics 
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Reactivity 
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Quantity 
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0 

3 
2 3 
2 3 
2 3 
2 3 4 5 8 7 8 

3 
3 
3 
3 
8 

Total Waste Characteristics Score 20 
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7 3 
0 1 

0 1 

0 1 

0 1 
0 1 

3 4 5 

3 
3 4 5 

0 1 2 3 4 5 

Toui Targets Score 24 

^ Multiply Q * [J] * LU 1,440 

GD Divide line Q] by 1.440 ano multiply by 1 00 S F E -
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EXECUTIVE SUMMARY 

A preliminary assessment (PA) was performed at the Kirtland Site with the objectives of 
using available information as supplemented by a site reconnaissance and a field sampling 
and laboratory analysis program to: 

o Define the type and estimate the quantities of hazardous materials/wastes on site; 
o Estimate the status of contamination migration; and 
o Classify the site for possible future site actions. 

A. Site Location. History and Layout 

The site is located near Farmington, New Mexico, and is under the jurisdiction of the BLM 
Farmington Resource Area. A total of approximately 40 acres has been leased by the BLM 
to San Juan County to operate a modified sanitary landfill for over twenty years. 

Visual observations indicate that wastes, not necessarily all hazardous, have been deposited 
in an inactive old dump pit, a new septic waste pit, a new landfill trench, and a dead 
animal pit. Laboratory analysis results for onsite waste samples suggest that oil and gas 
industrial sludges have been illegally disposed at the site. The sludge in the old dump pit 
appeared to be dry, and was light brown in color with red patches. 

The site entrance contains a cattleguard and warning signs, but no gates. Other than fenc
ing and natural terrain barriers, no other access control mechanisms are in place. 

An El Paso Natural Gas Company plant is located about 0.3 miles southwest of the site. 
The plant property contains a large unlined pond system, which might be used to hold in
dustrial discharges. During the area reconnaissance, the pond water was observed to be 
deep red or discolored. Whether the pond system is a potential offsite source of contamina
tion cannot be determined due to the lack of information regarding its exact contents. The 
pond system is located at approximately the same elevation as the site and may potentially 
play a role in regulating shallow or deeper groundwater aquifer flows, i f any. The extent 
of groundwater elevation and flow modification by this pond system is currently unknown. 

B. Features of the Site and Vicinity 

The general area of the site, especially near river beds, consists of an outwash of gravels 
and sands; and is underlain by a shallow "alluvial gravel f i l l aquifer" that is highly vul
nerable to contamination from surface discharges and leachates from surface/subsurface 
contamination. In the general area of the site, the groundwater most likely flows westward 
along the Stevens Arroyo. Bedrock in the region is fractured; and as a result intercom
munication between the shallow unconsolidated and the bedrock aquifers may exist. 

Most of the surface soils are shallow, highly permeable, and coarse in texture with small 
amounts of silts and clay. Because of prior soil excavation activities for the landfill, soils 
on site have been disturbed to a depth of 5 to 7 feet. No definite clay layer was noticed at 
these depths. Because of their high permeability, the onsite soils are highly susceptible to 
contamination by hazardous liquid and solid wastes. 

EX-1 
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D. BLM Site Classification 

The Kirtland Site is classified as a BLM Class I I I site, because it contains hazardous wastes 
or other hazardous substances in such form and quantity and under such conditions that 
there is specific reason to believe that a potentially significant hazard to human health or 
the environment may exist and that further definitive investigations must be undertaken. 

Initial remedial measures (IRMs) recommended to minimize potential exposure to onsite 
wastes and contaminated soils and prevent further complication of the site problem are: 

o Establishment of effective site access control mechanisms such as placement of a 
security gate at the site entrance and implementation of a permit system to regulate 
waste disposers; and 

o Improvements to the northern dike at the old waste pit to minimize the erosion 
potential and reduce the chance of offsite transport of waste materials via the sur
face water route; 

Installation of new monitoring wells on and off the site is recommended to determine the 
hydrogeologic characteristics and groundwater quality at the site. The exact number of 
monitoring wells needed wil l be determined during the preparation of the work plan for 
this followup investigation. In addition, collection of well water samples from selected 
residential wells would assist in the determination of the extent of offsite contaminant 
migration, i f any. Although, residential wells, i f any, near the site are expected to be lo
cated side-gradient from the site, the potential of residential well contamination still exists 
i f the depression cones created by these wells have extensively overlapped with the poten
tially contaminated groundwater plume(s). 

Surface water/sediment sampling downgradient from the site would remedy data gaps to 
gain better understanding of the site contamination and contaminant migration problems 
via the surface water route. 

Because of the potential multiple contamination sources (both onsite and offsite) in the 
study area appropriate EPA, BLM State of New Mexico, and San Juan County authorities 
and affected parties should be called upon to cooperatively undertake the followup 
investigations. 

E. Recommendations 
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The site and vicinity contain nearly level to gently sloping terrain (3-5%). Surface runoff 
from the site is normally scarce, because the annual precipitation only averages ap
proximately 7 inches. However, during intensive rainstorms, surface runoff from the site 
can be significant. Runoff from the site drains into the Stevens Arroyo, thence flows 
westwards, and eventually empties into the San Juan River. 

C. Contamination Concerns, 

The site contains an estimated 11,000 cubic yards of liquid, semi-solid, and solid wastes, 
not necessarily all hazardous. Field evidence and laboratory results for onsite waste 
samples reveal that unauthorized and illegal dumping of petroleum industrial or other haz
ardous wastes has occurred on the site. No records were kept of the volumes of wastes 
dumped nor the exact dates on which they were dumped. In general, the wastes are con
sidered noncorrosive, highly volatile, and nonreactive. Some of the substances in the 
wastes are considered toxic. 

The ananlytical findings from the composite waste sampling indicate that the wastes con
tain elevated concentrations of highly volatile and mobile benzene and total xylenes. A 
grab surface water/liquid waste sample collected from the septic waste pit revealed 
elevated concentrations of chromium, copper, manganese, and lead. The liquid medium 
also contained toluene, phenol, 1,4-dichlorobenzene, and benzyl alcohol. 

Most of the residents in the area are served by a public water system managed by the 
Lower Valley Water Users Association. A field reconnaissance of the immediate site 
vicinity revealed that there are approximately 60 housing units within a 1 mile radius of 
the site. The site is visited by a transient population, including site workers, waste 
disposers, scavengers, and occasional trespassers and visitors. The permanent and transient 
population is estimated to amount to approximately 230 and 50 individuals, respectively. 

Land users who might be affected by releases of hazardous substances on or from the site 
are 1) neighboring residents; 2) transient onsite workers, waste disposers, scavenger, and oc
casional site trespassers and visitors; and 3) a few users, if any, who still rely on the 
groundwater aquifer(s) as a water supply source for drinking and other domestic purposes. 

Particular environmental and health concerns are the (1) uncontrolled release of wastes via 
erosion of a containment dike into a nearby ditch, thence to Stevens Arroyo, and sub
sequently to San Juan River; (2) leaching of hazardous substances into the shallow uncon
solidated aquifer, if present beneath the site, and possibly the bedrock aquifer at the site; 
and (3) offsite migration of contaminants via groundwater. 

Whether the groundwater under near the site is contaminated cannot currently be assessed, 
due to the lack of a groundwater monitoring program for the area. However, based on the 
estimated westward groundwater flow, existing wells, if present, would be closely located 
to and sidegradient from the site. They may be threatened by the site contamination, if the 
depression cones created by these individual wells have significantly overlapped with the 
potentially contaminated groundwater plume(s). 
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FIGURE 1-1. 
LOCATION MAP OF KIRTLAND SITE, FARMINGTON, SAN JUAN COUNTY, N.M. 
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1.0 BACKGROUND 

This Preliminary Assessment (PA) report has been prepared in accordance with: 

o the requirements in the Project Guidance Documents prepared by AEPCO, Inc. for 
the Bureau of Land Management (BLM); 

o Section 105 of the Comprehensive Environmental Response, Compensation and 
Liability Act (CERCLA) of 1980; 

o the National Contingency Plan (NCP) (Federal Register Vol. 47, No. 137, July 16, 
1982); and 

o the Federal Facilities Program Manual for Implementing CERCLA Responsibilities 
for Federal Agencies prepared by the U.S. Environmental Protection Agency. 

1.1 Scone of Services 

A Preliminary Assessment (PA) was performed at the Kirtland Site by AEPCO, Inc. under a 
contract agreement with the BLM The objectives of this PA are to: 

o Define the type and estimate the quantities of hazardous materials or wastes on site; 
o Estimate the status of contamination migration, 
o Determine the extent to which the site is in compliance with Federal and State 

regulations or permits; and 
o Facilitate site classification for subsequent actions including no action. 

This PA report will be the basis for a scoping decision to be made by BLM for requesting 
funding for follow-up site investigation, remedial investigation, feasibility studies, and 
whatever onsite or offsite remedial actions are required. 

This report has been prepared exclusively from existing information supplemented by a 
site reconnaissance and a field sampling and laboratory analysis program. 

1.2 Site Location and Layout 

The site is near Kirtland, approximately 13 miles west of Farmington, San Juan County, 
New Mexico. It is located on the USGS Youngs Lake, New Mexico, 7.5-minute quadrangle 
map at 36°46'00" N latitude 108°2ri5H W longitude (Figure 1-1). Consisting of about 40 
acres in T30N, R14W, Lot 4, Section 31, the site is located about 0.3 mile northeast of the El 
Paso Natural Gas Company (EPNG), San Juan River Plant, a refinery, or about less than 
0.2 mile from the intersection of San Juan County Routes 6500 and 6480 (Figures 1-1 and l* 
2). The landfill operation extends to the southern portion of the site between two power-
lines (115 kv powerline) owned and operated by the Public Service Company of New 
Mexico, Farmington, New Mexico. The site is under the jurisdiction of the Farmington 
Resource Area (FRA), Albuquerque District, BLM New Mexico State Office, Santa Fe, New 
Mexico. 

San Juan County is in the northwestern part of New Mexico. The County is bordered on 
the north by the State of Colorado, on the east by Rio Arriba and Sandoval Counties, on 
the south by McKinley County, and on the west by the State of Arizona. Aztec, the county 
seat, is on the Animas River and in the northeastern part of the county. The area is home 
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to the Jicarilla Apache, Laguna, Navajo, and Ute mountain indians. San Juan County is 
also the site of major oil and gas fields. The Navajo Mine and Four Corners power plant 
west of Farmington constitute the world's largest contiguous coal mine and electric power-
generating complex. The Grants uranium region, spanning the southern edge of the San 
Juan basin, has generally led the nation in uranium production since the early 1950's. 

Visual observations and laboratory analysis results for wastes collected during this PA in
dicate that wastes, not necessarily all hazardous, have been deposited in an inactive old 
dump pit on the northcentral border; in a new septic tank waste pit (75'x200') to the south
western end; and in a new landfill trench (75'x400*) and a dead animal pit (25'x50') close to 
the southcentral border of the site. Apparently, petroleum industrial wastes, other hazard
ous wastes or still bottoms were illegally deposited in the old dump pit and the new septic 
tank waste pit. The sludge in the old dump pit appeared to be dry, and was light brown in 
color with red patches. 

The site entrance is located on the southern part of the fenced site. The entrance contains 
a cattleguard and warning signs, but no gates. Other than the fencing and natural terrain 
barriers, no other access control mechanisms are in place. 

1.3 Site Description 

1.3.1 Topography 

The eastern part of San Juan County is on a high plateau that is dissected in the north by 
the San Juan River Valley. Farmington and vicinity consist of plateaus and deep valleys 
formed as a result of distant hills and mountains. Local relief is low. 

The site and vicinity feature nearly level to gently sloping terrain (approximately 3-5%) 
consisting of shallow soils, well drained, formed in alluvial and eolian materials on uplands 
with intermittent rock outcrop. The site is located approximately 5,300 f t to 5,320 f t above 
mean sea level. 

1.3.2 Soils 

A general soil map prepared by the U.S. Soil Conservation Service for the eastern part of 
San Juan County, New Mexico (USDA/SCS, 1980) shows a spatial distribution of various 
soil associations -- a landscape having a proportional pattern of one or more major soils and 
at least one minor soil. The soils in one association may occur in another but in a different 
pattern. Several of the soil associations identified in the eastern part of the San Juan 
County general soil map are present at the site and its vicinity. However, the descriptions, 
names, and delineations of soils in the soil survey of the County do not fully agree with 
those on soil maps for adjacent counties. Differences are the result of better knowledge of 
soils, modifications in series concepts, intensity of mapping, or the extent of soils within 
the survey area. (op. cit.). 

Engineering indices and physical and chemical properties of these soils are presented in 
Tables 1-1 and 1-2, respectively. The soils at the site vary from very shallow to deep, 
nearly level, well drained, formed in alluvial, residual, and eolian materials on uplands. 
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TABLE 1-2. PHYSICAL AND CHEMICAL PROPERTIES OF SOILS 
AT AND NEAR THE SITE 

m o n i m s or sous AT AW ID THE VICINITY OF THE SUBJECT SITE 
m t U M : SIITIANO sir t SITE COOS: 2 
ClTTl FMNUKTON 0)0Ut> NO.: i l 
COUHTT: SAM JUAN COUNTY I M CODE: NK OOOOOOOOOO 
STATE: NEV MEXICO 
KM MZMDOUS MATERIALS MANAGEMENT PtOJECT 

06 NOVEMEI 1985 

SOIL NAM 
0E9TH 
( I n d i ) 

CUT <2a* 
(X) 

P U M A i i u r r 
(InOi/Mr) 

SOIL 
REACTION 

<p«> 
SALINITY 

(MMnoa/ca) 
smim-stciL 

POTENTIAL 

ONCANIC 
MATTES 

(X) 

Avalcn (AVI 0-14 
1455 

SJ-TJ 

12-17 
20-10 
19-2S 

2.0-4.0 
0.6-2.0 
2.0-6.0 

7.9-8.4 
7.9-8.4 
7.9-8.4 

2-8 
2-8 
2-6 

t M 
L w 
Lou 

0.5-0.8 

0-2 
2-14 

H 

10-IJ 
14-5J 

2.0-6.0 
0.2-0.6 

7.4-8.4 
7.4-9.0 

< 2 
< 2 

L w 
Hodtrato ::" 

Partaro ( K ) 0-2 
2-12 

12 

27-15 
27-15 

0.2-0.6 
0.2-0.6 

7.9-9.0 
7.9-9.0 

< 8 
< 8 

NOdt f l t t 
Nodarata 

0.5-1.0 

l lancot 0-2 
2-60 

15-24 
20-35 

0.2-2.0 
0.6-2.0 

7.9-8.4 
7.9-9.0 

« 2 
< 4 

L w 

t o t a l ( IT ) 0-J 
J-60 

2S-JS 
40-50 

0.2-0.6 
< 0.06 

7.9-9.0 
7.9-9.0 

4-8 
4-6 

MSdarata 
HI 01 

.... 

Oaa* 0-J 
J-60 

15-27 
25-35 

0.6-2.0 
0.2-0.6 

7.4-8.4 
7.4-9.0 

< 2 
2-4 

LW 
Mdarata 

0.5-0.6 

Sltappard (OSI 0-J 
J-60 

5-10 
5-10 

6.0-20 
6.0-20 

7.9-8.4 
7.9-8.4 

« 2 
« 2 

L w 
L w 

.... 

Shlprock 0-J 
J-M 

10-20 
10-11 

2.0-6.0 
2.0-6.0 

7.4-8.4 
7.4-9.0 

« 2 
< 2 

I n 
L w 

0.5-0.6 

Farb o-r 
7-10 

10 

15-20 
10-20 

2.0-6.0 
2.0-6.0 

7.4-8.4 
7.4-8.4 

< 2 
< 2 

L w 
L w 

Pariaya ( M l 0-2 
2-15 

1 ! 

28-35 
28-35 

0.2-0.6 
0.2-0.6 . 

7.9-9.0 
7.9-9.0 

< 8 
< 8 

Nodarata 
Nodarata 

0.5-1.0 

Frui t land 0 - i 
4-60 

5-10 
5-18 

2.0-6.0 
2.0-6.0 

7.4-8.4 
7.4-8.4 

< 4 
< 4 

L w 
l w 

0.6-0.8 

•araara (FS) 0-2 
2-1S 

18 

28-35 
18-35 

0.2-0.6 
0.2-0.6 

7.9-9.0 
7.9-9.0 

< 6 
< 8 

•odarata 
Nodarata 

0.5-1.0 

Shappard (FS) 0-4 
4-60 

3-10 
5-10 

6.0-20 
6.0-20 

7.9-8.4 
7.9-8.4 

< 2 
< 2 

L w 
L w 

.... 

l lackaten 0-11 
11-28 
28-60 

18-27 
15-JO 
5-15 

2.0-6.0 
0.2-0.6 
6.0-20 

7.9-8.4 
8.5-9.0 
7.9-8.4 

2-4 
« 2 
< 2 

L w 
L w 
L w 

S t u t i l t 0-J 
J-M 

0-10 
0-10 

6.0-20 
6.0-2O 

7.9-6.4 
7.9-9.0 

< 2 
< 4 

L w 
l w 

Notal (SX) 0-24 
24-60 

28-35 
40-50 

0.2-0.6 
< 0.06 

7.9-9.0 
7.9-9.0 

4-8 
4-8 

Nodarata 
Nigh 

: sat ta t laa tad 
S o m a : oavai u—in ot Agr ieul t t i ra/Sol l Comarvatlon Sarvlca, 1980. 

Sai l Survay of S«n Juan County. Nw m>tco. Eaatarn Far t . 

1-6 



TABLE 1-1. ENGINEERING INDICES OF SOILS AT AND NEAR THE SITE 

SITE NAME: c l r t l e n d S IM 
CITY: Feneingtcn 
COUNTY! San Juan 
STATE: Na» Das lea 

SITE CODE: 
GROUP NO.: 
SLR CODE: 

2 
A 
MM OOOOOOOOO 

UNIFIED 
CLASSI
FICATION 

PERCENT OF PERCENTAGE PASSIM SIEVE 
UOUIO 
UNIT 
( l . l . ) 

(X) 

PLASTICITY 

SOIL NAM (INCH) USOA TEXTURE 

UNIFIED 
CLASSI
FICATION >J INCHES « 610 « 0 9200 

UOUIO 
UNIT 
( l . l . ) 

(X) ( P . I . ) ' 

Avalon (Av) 0 - 1 * 
14-53 

33-71 

Sandy loaa 
loaa, sandy clay 
Loaa, c lay leaa 
Gravelly sandy 
loaa, graval ly 
loaa, graval ly 
sandy c lay loaa 

SM 
a m , a 
91 
SN-SC 
CM 
CM-SC 

0 
0 

0 

100 
03-95 

5J-7J 

90-100 
80-90 

50-70 

60-80 
63-85 

J5-60 

JS-SO 
50-70 

25-40 

15-23 
20-35 

15-23 

HP-5 
5-13 

NP-10 

0-2 
2 - H 

14 

Mna sandy loaa 
Sandy clay loan, 
c lay loaa, leaa. 
Weathered 

SM 
a.a-M. 

0 
0 

100 
100 

too 
100 

60-82 
8O-10O 

30-50 
30-80 

15-25 
20-35 

SP-5 
5-13 

•araara (SS) 0 - t 
2 - I t 

I t 

Clay loaa. 
Clay loaa, s i l t y 
Clay loaa 
11a m lm a a a i f h a dia i • ea 

a 
a 

0-10 
0-10 

so-too 
so-too 

75-100 
75-100 

71-95 
71-95 

60-83 
60-83 

25-40 
23-40 

10-20 
10-20 

•taneot 0-2 
t - i * 

loaa 
Clay loam, sandy 
Clay loaa 

a-m. 
CL-ML,a 

0 
0 

100 
too 

100 
100 

75-91 
80-100 

30-80 
30-80 

25-15 
25-40 

3-10 
5-20 

Natal ( I f ) 0-1 
3 * 0 

S i l t y c lay loaa 
S i l t y c lay , c lay 

m. 
a , a.-*. 

0 
0 

100 
100 

100 
100 

90'tOO 
90-100 

70-80 
80-93 

JS-4S 
40-60 

10-20 
15-30 

Ooak 0-3 
I-eO 

Loaa 
Clay leaa, a l l t y 
c lay leaa, 
leaa. 

Ml 
a., a-m 

0 
0 

too 
100 

too 
too 

80-95 
80-100 

60-71 
60-80 

20-30 
25-40 

SP-5 
5-20 

Shepperd (OS) 0-J 
3-60 

Loaay f i ne land 
Leeay f i ne tend 
Loaay tend, 
f i ne sand. 

SN 
9) 

0 
0 

too 
100 

100 
too 

80-95 
65-85 

60-75 
15-30 

20-30 
13-30 

NP-S 
HP-3 

Shiprock 0-J 
3-60 

Fine sandy leaa 
Sendy teea, f i ne 
Sandy teas. 

SM, SM-SC 
SN, SN-SC 

0 
0 

too 
too 

too 
too 

75-90 
73-90 

30-50 
30-30 

20-30 
20-30 

HP-10 
HP-10 

Farb 0-7 
M O 

10 

Fine tardy loaa 
loaay land, sandy 
leaa, f i ne sandy 

Uraarethcrod 

SN 
Sa 

0 
0 

100 
100 88

 65-80 
63-80 

33-50 
33-50 

13-25 
20-25 

NP-S 
HP-! 

Persayo (FA) 0-2 Clay leaa a 0-10 80-100 75-100 75-95 60-83 23-40 10-20 
2-15 Clay loaa. s i l t y a 0-10 80-100 71-100 71-93 60-83 23-40 10-20 

c lay loaa 
15 weathered bedrock 

Fru i t land 0-6 Sandy loaa SM 0 100 100 60-73 30-43 13-25 NP-5 
4-60 Fins aendy leaa SN 0 100 100 60-73 30-30 15-23 NP-5 

sandy loaa. 

Perseya (TX) 0-2 d a y loaa a 0-10 SO-100 75-100 71-95 60-85 25-40 10-20 
2-18 Clay loaa, a l l t y a 0-10 80-100 75-100 75-93 60-83 25-40 10-20 

c lay loaa 
11 Weathered 

0-6 loaay f i ne sand SN 0 100 100 65-85 15-30 15-20 N»-S 
4-60 loaay f i ne sand, SN 0 100 100 65-85 15-30 13-20 HP-5 

loaay sand, f i n s 
sand 

0-11 Gravally loaa SM, SN-SC 0-5 70-90 60-80 45-70 23-50 20-30 NP-10 
11-28 Vary gravel ly sandy GN, GN-GC 33-35 20-50 15-40 10-30 3-25 20-30 NP-10 

loaa, vary gravel ly 
. loaa, vary graval ly 

c lay loaa. 

28-60 Very graval ly GP 35-55 15-45 10-40 5-20 0-5 HP 
sand, vary 
graval ly sandy 
loaa. 

0-3 loaay sand St 0 100 100 50-73 13-25 15-20 HP-5 
J-60 loaay coarse SN, SP-SH 0 100 100 40-75 5-25 15-20 NP-5 

sand, loaay 
sand, sand. 

0-24 Clay loaa C l , n . 0 100 100 90-100 70-80 33-43 10-20 
24-60 S i l t y c lay , c lay C l , CN 0 100 100 90-100 80-95 40-60 15-30 

•HP a Nonpleetlc 
Source: Oepertaant of Agr lcu l ture/Sol l Conservation Service, 1980. 

Sel l Survey of San Juan County, Haw Mesico. Eestem Part . 
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Geology of the Site and Vicinity 

The Farmington area of San Juan County consists of plateaus and deep valleys of 
Cretaceous/Tertiary formations, i.e., belonging to or relating to the last period of the 
Mesazoic era or corresponding system of rocks. The bedrock geology comprises of low dip
ping (relief) sandstones and shales. The general area of the site, especially near the river 
beds, consists of an outwash of gravels and sands. Rock outcrops are prevalent in some 
locations at and near the site (Wells, 1985; and Gorham, et al., 1977). The bedrock is frac
tured (Wells, 1985). The rocks exposed in the field area in the region are upper Cretaceous 
formations, which consist of the Cl i f f House Sandstone (uppermost unit of the Mesa Verde 
Group) and a normal sequence of younger Cretaceous beds culminating with the Fruitland 
Formation (Gorham, et al., 1977). 

1.3.4 Hydrogeology 

The general study area of the site is in an outwash of gravels and sands. Bedrock outcrops 
in some areas. The uppermost aquifer, the "alluvial gravel valley aquifer", occurs at ap
proximately 30 to 40 feet depth near river beds in this region (Wells, 1985). At these 
depths, there appears to be f i l l material and unconsolidated outwash of gravels and sands. 

New Mexico contains dozens of geologic formations which are potential fresh-water 
aquifers (Wilson, 1981). One of the basic fresh-water aquifers that may be associated with 
the general area of the site appears to belong to the Quaternary age. This aquifer consists 
of an alluvium (40-80 feet thick) with unconsolidated sands, gravels, silts, and clays 
(Wilson, 1981; and Stone, et al., 1983), i.e., an alluvial valley aquifer (Wells, 1985). 

Typical hydrogeologic properties of alluvial valley aquifers as compiled by Wilson (1981) 
are shown in Table 1-3. Although they are only applicable on a regional basis and not be a 
specific locale, the values do provide a general guide as to the potential for aquifer con
tamination and contaminant migration. 

Based on the distribution of aquifers in the State of New Mexico and vadoze-zone 
characteristics, Wilson (1981) constructed a map of aquifers vulnerable to pollution. In ac
cordance with the map, the general area of the site appears to be within a shallow aquifer 
zone that is highly vulnerable to contamination from surface discharges and leachates from 
surface/subsurface contamination. 

The alluvial valley-fill aquifer water table is shallow (30 to 40 feet) near river beds with 
no apparent impervious layer for protection. The regional groundwater movement 
throughout the State follows river valleys. In all cases, the regional groundwater flows 
from upland recharge areas (e.g., San Juan Mountain areas) towards natural discharge zones 
(e.g., the San Juan River). Local flow conditions are dictated by the size of associated 
recharge zones and the hydraulic gradient between the recharge zones and the discharge 
areas. 

The local topography at and near the site indicates that the shallow groundwater aquifer, 
i f present, probably flows westward along Stevens Arroyo. 

Bedrock in the region is fractured (Gorham, et al., 1977), hence intercommunication be
tween the shallow unconsolidated and the bedrock aquifers may exist (Wells, 1985). 
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Most of the surface soils are shallow, varying in depth from 12" to 72" and coarse in texture 
with small amounts of silts and clay (15-20%) and with low shrink-swell potential. The sur
face soils are low in organic matter (0-1%), alkaline in reaction (pH of approximately 8.0), 
and permeable (2.0-6.0 in/hr). 

Because of prior soil excavation activities for landfill purposes, soils on site have been dis
turbed down to 5-7 feet. No definite clay layer was noticed at these depths. The exact ex
tent of clay layer, if any, and its depth is unknown. 

Because of their high permeability, the onsite soils are highly susceptible to contamination 
by hazardous liquid and solid wastes dumped in the inactive old dump pit, in the new sep
tic tank waste pit on site, and industrial wastes potentially deposited in other offsite 
sources near the site (e.g., in the £1 Paso Natural Gas Co.'s industrial storage pond system 
about 1,600 feet southwest of the site). 

1.3.3 Geology 

Regional Geology 

Stone, et al. (1983) reported that San Juan County occupies the Navajo Section of the 
Colorado Plateau physiographic province. The region is a structural depression containing 
deep Tertiary fill resting on rocks of Late Cretaceous age. Quaternary deposits are 
restricted mainly to major valleys, (op. cit.). 

The study area has three distinct geomorphic units. The first unit is in the northern and 
eastern parts of the County and is characterized by high relief, stepped topography, upland 
summits, narrow valleys, and steep canyon walls. Surface deposits on uplands consist of 
thin veneers of eolian sediment in some areas and of gravelly alluvium in others. In many 
areas, bedrock crops out at the surface. Resistant sandstone beds of the early Tertiary San 
Jose Formation form prominent structural benches, buttes, and mesas bounded by cliffs. 
Elevation ranges from 6,400 to 7,200 feet above mean sea level, (op. cit.). 

The second unit consists of the alluvial fans and flood plains in the entrenched, narrow 
valleys of the San Juan, Animas, and La Plata Rivers. There are several smaller ephemeral 
stream systems and high, level terraces and terrace gravels that form a stepped sequence of 
river cut benches at elevations of as much as 600 feet above the present floodplain. Eleva
tion ranges from 4,800 to 6,000 feet above mean sea level. The unit crosses parts of the 
other two units, (op. cit.). 

The third unit is the largest of the three. It is bounded on the north and east by the first 
geomorphic unit and is dissected by the second one. This unit is characterized by moderate 
canyon dissection; relatively broad valleys; broad, gently sloping plateaus and mesas; lo
cally thick deposits of alluvium; and sandy eolian sediment. Except for local areas under
lain by cliff-forming Ojo Alamo and Pictured Cliff Sandstone of Late Cretaceous age, the 
relatively smooth and gently sloping topography of the plateaus reflects the erodibility of 
generally shaly bedrock such as that of the Kirtland and Nacimiento Formations of 
Cretaceous to early Tertiary age. Elevation ranges from 5,600 to 6,400 feet above mean sea 
level, (op. cit.). 
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1.3.5 Water Supply 

The New Mexico Environmental Improvement Division (N.M EID, 1986) reports that the 
area population is served by the public water supply system managed by the Lower Valley 
Water Users Association. This population includes about 60 houses (230 persons) within a 1 
mile radius of the site. The N.M EID is not aware of the presence of any individual 
residential wells near the site. A comprehensive review of available well records is neces
sary to ensure that there are no residential wells near the site. Assuming that there are still 
very limited individual well(s) in the vicinity of the site, the above public water supply 
system is easily made available in the vicinity for immediate hookup without the installa
tion of an extensive piping system. 

Whether the groundwater aquifer(s), i f present under and near the site, is contaminated 
cannot currently be assessed, due to the lack of a groundwater monitoring program for the 
area. However, based on the westward groundwater flow, existing residential wells, i f 
present, seem to be closely located but side-gradient from the site and may potentially be 
threatened by the site contamination, provided that the depression cones created by these 
individual wells overlap the potentially contaminated groundwater plume(s). A follow-up 
investigation of this problem is advisable. 

1.3.6 Surface Hydrology 

San Juan County depends heavily on surface waters. The Animas and San Juan Rivers in 
the county are the largest streams flowing perennially. Most of the other stream channels, 
in the county however, ate ephemeral or intermittent. Groundwater flowing from bedrock 
sources also persumably contribute to stream flows in small quantities (Stone, 1983). 

The San Juan and Animas Rivers originate in Colorado and flow through the State of New 
Mexico. The San Juan River, joined by the Animas River at Farmington, flows westward 
along an arcuate course and leaves the state near Four Corners. 

Surface runoff from the site is normally scarce, because the annual precipitation only 
averages approximately 7 inches. However, during storms with an intensity averaging 
about 2.5 inches for a typical 10-year 24-hour rain storm, surface runoff from the site can 
be excessive. Locally, runoff from the site and its vicinity drains into the Stevens Arroyo, 
flows westward, and eventually empties into the San Juan river. 

1.3.7 Land Use, Population, and Distribution 

Early settlers came from Colorado to the Farmington area in 1876. Major enterprises of 
these settlers were farming and cattle raising. Alfalfa and such frui t as apples, pears, and 
peaches were the major crops. Abundant rangeland lent itself to the cattle business. 

In 1900, the first gas and oil production wells were drilled near Farmington, marking the 
start of an industry that plays a major role in the employment and economy of the area. 

A town of approximately 25,000 residents, Farmington is located approximately 13 miles 
east of the site. Aztec, the San Juan County seat, is located approximately 30 miles north
east of the site. The population of northeastern San Juan County is about 50,000 
(USDA/SCS, 1980). 
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TABLE 1-3. HYDROGEOLOGIC PROPERTIES OF ALLUVIAL VALLEY AQUIFERS 
IN THE STUDY REGION 

TYPICAL 
PROPERTY 

Hydraulic Conductivity 

UNIT 

ft/day 

RANGE OF VALUES 

1-1,500 

VALUE 

100 

Saturated Thickness feet 0-350 50 

Transmissivity sq. feet/day 0-30,000 5,000 

Porosity percent (%) 10-40 30 

Specific Yield percent (%) 1-25 15 

Specific Capacity gal/min.-ft 
of drawdown 

1-200 20 

Water Table Gradient feet/mile 5-100 10 

Flow Velocity feet/day 1.3 

Source: Wilson, I . , 1981. Potential for Groundwater Pollution in 
New Mexico. New Mexico Geological Society, Special Report 
No. 10, pp. 47-54. 
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Winds blow predominantly from the east and west as a result of the chanelling effect of 
the San Juan Valley. Spring is the windiest season, with an average windspeed of 10 miles 
per hour. Winds of 25 miles per hour or greater occur only 1 percent of the time, but they 
occasionally entrain dusts when the soil is dry. (op. cit.). 

1.3.9 Natural Resources 

Natural resources in the region include soil, water, coal, natural gas, and oil. Cattle that 
graze the rangeland and crops produced on farms are marketable products from the soil. 
Water for irrigation, industry, municipalities, and recreation is primarily supplied by the 
San Juan, Animas, and La Plata Rivers (USDA/SCS, 1980). 

The area contains part of a field of strippable coal containing an estimated 6 billion tons. 
An abundance of additional coal lies beyond the strippable depths at 150 feet. Coal is 
mined for use by two power generating plants, (op. cit.). 

Since 1951, the gas and oil industry has contributed greatly to the economy of the area. 
Ninety-eight percent of the gas produced in the area comes from Upper Cretaceous rock at 
a depth of 1,000 to 8,500 feet. Farmington Sandstone, the Fruitland Formation, and Pic
tured Cliff Sandstone are the most important geologic formations (Stone, et al., 1983). 

1.3.10 Other Unique Features 

The site is located about 0.3 mile northeast of the El Paso Natural Gas Company (EPNG) 
San Juan River plant. The water supply to the plant is from the San Juan River (N.M. EID, 
1986). The plant property contains a large pond system, which might be used to hold in
dustrial discharges. The pond system is located immediately east of San Juan County 
Route 6500, a paved road (Figure 1-2). During the 21 November 1985 area reconnaissance, 
the pond water was observed to be deep red or discolored. This pond system appears to be 
located side-gradient from the site. Whether the pond system is a potential offsite source 
of contamination cannot be determined due to the present lack of information regarding its 
exact contents. 

1.3.11 Potential Receptors 

The foregoing information indicates that land users who might be affected by releases of 
hazardous substances on or from the site are: 

o Neighboring residents and workers; 
o A few users, if any, of the shallow groundwater aquifer for drinking and other 

domestic purposes; and 
o Onsite workers, scavengers, waste disposers, and occasional site trespassers and 

visitors. 

In summary, the three major concerns are: 

(1) The wastes in the inactive old dump pit and the new septic tank waste pit and their 
associated contaminated soils; 
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During the PA site visit, a field reconnaissance of the immediate site vicinity revealed 
that, within a 1 mile radius of the site, there are approximately 60 housing units with an 
estimate population of about 230 individuals. Within a 2-mile radius, there are about 187 
houses with an estimated population of 960, including 710 permanent residents, and a tran
sient population of 200 people at the nearby Macu Racetrack. The site is visited by an es
timated transient population of SO people, including onsite workers, waste disposers, 
scavengers, and occasional site trespassers and visitors. The cited permanent and transient 
population groups in the area would be potential receptors of the site contamination. 

1.3.8 Climate 

San Juan County, is located in a high plateau that is dissected in the north by the San Juan 
River Valley. Distant high mountains shield the plateau and valley from precipitation and 
from shallow, extremely cold air masses in winter. The area is arid to semi-arid. Water, 
therefore, plays a key role in land development. Precipitation varies considerably. Sum
mer shower activity in this area is less frequent and intense than in most of the north
western half of New Mexico. 

Approximately 60% of the total precipitation occurs during summer months as local, often 
intense thunderstorms (Stone, et al., 1983). An average of 40 thunderstorms a year occur, 
occasionally accompanied by hail. Precipitation totals are slightly greater in winter than in 
spring and fall. (op. cit.). 

Annual precipitation ranges from an average of 7 inches in the valley at Fruitland to 12 
inches along the Colorado border. Average annual precipitation generally increases as 
elevation increases. Wide variations in the amount of precipitation may occur from year to 
year. Record lows and highs of annual precipitation of 2 and 24 inches, respectively, have 
been measured. Annual precipitation is 2 to 3 inches less in the valley near Farmington 
(op. cit.). The recorded 10-year and 1-year 24-hour rainfalls in the region are 2.5 and 1.2 
inches, respectively. 

Snowfall occurs from November through April. Total snowfall ranges from about 9 inches 
in the valley to more than 20 inches along the Colorado border. The higher mountains in 
Colorado receive more snow and are the main source of irrigation water for the eastern 
part of San Juan County, (op. cit.). 

Temperatures rarely reach 100°F or higher, and only a few days each year have tempera
tures of zero or lower. Continental-like average daily temperature fluctuations of 33 de
grees are common. Mean temperaturs of 67°F (maximum) and 37°F (minimum) were 
reported for Farmington. (op. cit.). 

Evaporation from May through October averages 49 inches at Farmington, but may be as 
much as 25 percent higher on the plateau, where there is much more wind. Sunshine may 
be expected about 70 percent of the possible hours, (op. cit.). 

Average relative humidity is about 50 percent, and ranges from about 70 percent early in 
the morning to about 30 percent in the afternoon. Late in spring and early in summer the 
humidity averages 15 to 20 percent in the afternoon. In winter and early in spring, fog oc-
cassionally occurs in the valley for brief periods, (op. cit.). 
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(2) The potential contamination of groundwater aquifers, i f present beneath the site, by 
the onsite wastes and other potential offsite source(s) [e.g.. El Paso Natural Gas Co.'s 
industrial storage pond system]; and 

(3) The health hazards to a few nearby residents, i f any, still relying on groundwater 
for drinking and other domestic uses. 
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2.0 SITE HISTORY AND OWNERSHIP 

Approximately twenty acres of the site were originally operated for grazing under the 
name Taylor Grazing Land. Subsequently, the leasers of the site relinquished their rights 
in favor of a San Juan County application for use of the land for recreation and public 
purposes. Land belonging to the BLM was determined to be suitable primarily for use as a 
sanitary landfill. A total of 40.24 acres of land was officially leased to San Juan County to 
operate as a sanitary landfill for a period of 20 years beginning 21 May 1962. The lease 
was renewed on 10 January 1983 to continue the sanitary landfill operation. Pits or 
trenches excavated on site were used as surface impoundments to dispose of household 
trash, septic tank liquid, and carcasses. A history of site use, permit and regulatory 
actions, and remedial actions to date is presented in Table 2-1. 
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TABLE 2-1. SITE CHRONOLOGY 

Site: Kirtland Site, Farmington, San Juan County, New Mexico 
BLM Site Code: NM OOOOOOOOOO 
AEPCO Site No. 2, Group A 

Date 
02/02/61 

04/30/62 

05/21/62 

02/20/68 

04/05/68 

04/23/68 

07/31/68 

08/07/68 

An affidavit was prepared by leaser relinquishing the rights to Taylor 
Grazing Land, consisting of 20 acres, in favor of San Juan County for 
recreation and public purposes. 

A land classification statement was prepared by Theo E. Anhder of BLM 
stating the terms and conditions to which San Juan County must obligate 
before the issuance of the lease for 40.24 acres of land. 

An official lease of the site to San Juan County to operate as a sanitary 
landfill for a period of 20 years was signed by all parties, along with 
other legal documents, including stipulations, a development and 
management plan, and assurance of compliance. 

An onsite examination was conducted on 6 and 7 February 1968 and a 
report was prepared by CH. Roberts, BLM Realty Specialist. The report 
stated that the San Juan County Commissioners and San Juan County 
Health Department be notified of the urgent need of erecting fences 
around the site and coverage of refuse where needed. 

Correspondence from Peter A. Gutierrez (Acting-Chief, Branch of Lands, 
BLM State Office) to San Juan County Commissioners requesting com
pliance with lease stipulations. 

A letter report and a schedule of clean-up work done at the landfill was 
prepared by A. R. Schmitt (San Juan County Manager) and sent to Peter 
Gutierrez (Acting Chief, Branch of Lands, BLM State Office). 

A report was prepared by CH. Roberts, BLM Realty Specialist and 
reviewed by Warren J. Corby, BLM District Manager, which stated that a 
steel post net-wire fence was erected around the site. 

A letter report concerning an on-the-ground examination was sent by 
Peter Gutierrez (Acting Chief, Branch of Lands, BLM New Mexico State 
Office) to the San Juan County Commissioners. The construction of a 
steel post net-wire fence around the exterior boundary of the site was 
mentioned in the report. 
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TABLE 2-1. SITE CHRONOLOGY (Continued) 
Kirtland Site, Farmington, N.M. 

Date 
10/01/68 

03/05/73 

07/30/81 

09/09/81 

10/22/81 

05/10/82 

08/27/82 

09/02/82 

01/10/83 

Event 
A notice of stipulation violations on the method of operation and condi
tion of the landfill was prepared by Samuel Davalos of BLM's Solid 
Waste Disposal Unit, Farmington Resource Area (FRA) and delivered to 
Rodell Schmitt, San Juan County Manager concerning scattered debris, 
decaying carcasses, flies, rodents, odors and placement of new trenches, 
fencing, cattle guards, and proper signs. 

A similar notice was prepared and delivered by Phil Kirk, BLM FRA to 
Robert Bacon, San Juan County Manager to pay immediate attention to 
correcting the problems at the site. 

The San Juan County Public Works Department wrote to Doug Burger of 
BLM FRA expressing the need to provide extra land (20 acres or so) to 
avoid possible dangers of fire in open pits at the existing landfill. 

Gregory Church, Environmentalist III, State of New Mexico Environmen
tal Improvement Division sent a Solid Waste Inspections Notice to Jim 
Dacy, San Juan County Public Works citing violations such as trash 
blowing and discontinuous fencing around the cattle guard. 

San Juan County Public Works Department requested BLM New Mexico 
State Office to renew the site lease for an additional five years. 

The Director of San Juan County Public Works replied to BLM (Robert 
Reed) that all violations in the 30 April 1982 citation had been corrected. 
A Realty Specialist from DOI/BLM in an internal memorandum to the 
Area Manager recommended renewal of the lease. 

A Realty Specialist from DOI/BLM in an Internal Memorandum to the 
Area Manager recommended renewal of the lease based on the San Juan 
County letter of 10 May 1982 reporting corrections of violations and on 
the BLM examination of landfills on 23 and 24 August 1982. 

A notice of stipulation violation was prepared and delivered by Richard 
Watts, BLM Acting Area Manager to C C . Cash of the San Juan County 
Department of Public Works concerning hazards to cattle from the ex
posed trash. 

An official renewal of lease of the site to San Juan County to operate as 
a sanitary landfill was signed by all parties along with stipulations, a 
development plan, and assurance of compliance. 
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TABLE 2-1. SITE CHRONOLOGY (Continued) 
Kirtland Site, Farmington, N.M. 

Pate 
01/17/85 

04/09/84 

05/02/85 

09/27/85 

Event 
San Juan County expressed no objection to a proposed northwesterly 
pipeline crossing the Kirtland site. (Hall, 1983) 

The agreement between Public Service Company of New Mexico, City of 
Farmington, San Juan County and the BLM on the location of existing 
powerlines in relation to Kirtland site was confirmed by Mat Millenbach 
BLM Area Manager, in a letter to C. C. Cash of the San Juan County 
Department of Public Works. 

A report on public landfills in San Juan County was prepared by a BLM 
FRA Supervisory Realty Specialist and sent to the FRA Manager in an 
internal memorandum concerning a hazardous waste prohibited sign and 
the users of pits. 

A compliance check of the Kirtland site by BLM FRA personnel 
revealed the presence of "No Hazardous Waste" and "No Liquid Waste" 
signs, a nearly dry septic tank, and a new trench construction along the 
southern boundary of the landfill (BLM internal memorandum.) 
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3.0 SITE RECONNAISSANCE 

3.1 Purpose 

The AEPCO field team conducted a site reconnaissance during the PA to: 

o Identify the unique site features including waste disposal areas, ponds, depression 
areas, utilities, drainage patterns, seeps, drums, odors, vegetation under stress, 
discoloration, and site boundaries. 

o Identify potential sampling locations and collect sample(s) of surface water, 
groundwater, soils, waste, biota, and sediments, when appropriate. 

o Take representative photographs of the site. 
o Conduct air quality monitoring using an hNu meter, an explosimeter/oxygen meter, 

methane detector, and a radiometer, 
o Observe surface soil and geological characteristics. 
o Identify access routes and potential access problems, if any, for future 

investigations, 
o Assess potential health and safety hazards. 
o Inspect downgradient surface water discharge areas visually for signs of contamina

tion (water pollution, vegetation under stress, and effects on wildlife), 
o Identify potential offsite waste sources, such as spills and/or migration paths, 
o Observe regional geologic patterns (e.g., bedrock outcrops), 
o Estimate surface water flow rates, if any. 

3.2 Field Observations 

The AEPCO field team conducted a site reconnaissance on 21 November 1985 (Thursday). 
The sky was partly cloudy, temperatures were in the mid 30s°F, and winds were from 
northwest at 15-20 mph, and ground surface was wet from melting snow. 

The site was once a cattle grazing land. Following excavation of pits or trenches for dis
posal of sanitary materials, septic waste, and carcasses, the site has been drastically 
modified and is now characterized by undulating terrain. Part of the land south and 
southwest of the site is residential and industrial. Approximately 3 to 5 acres of formerly 
used disposal area is covered with soil. The site, as noted, contains three pits (a new septic 
tank waste pit, a dead animal pit, and an inactive old dump pit), a new landfill trench, a 
dry ditch at the northern portion, and a low-lying undeveloped area further north shielded 
by distant high hills and mountains. 

The unwooded site lacks distinct vegetation. Small grass patches in undisturbed areas were 
dry. Two parallel power lines pass through the southern portion of the site. Based on the 
site resonnaisance, no other utility lines (e.g., telephone, telecommunication, or gas) exist 
within the site. 

Visual observations indicate that wastes have been deposited in an inactive old pit on the 
north central border of the site. It appears that sludges and still bottoms were originally 
and illegally deposited in this pit. The sludge in the old pit appeared dry, and was light 
brown in color with red patches. Sampling of these wastes revealed the presence of dark 
black oily and greasy materials at approximately I to 1.5 feet depth. No distinct odors 
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were noticed but air quality measurements registered 5 ppm benzene equivalent indicating 
that the old pit may be a potential emission source of volatile organic substances at that 
depth. No drums or industrial/commercial containers were noticed in the pits, the landfill 
trench, or the ditch. Wastes and waste piles were limited to the pits and the new landfill 
trench. None of these pits and trenches have been lined (N.M. EID, 1986). Thus, they could 
be a potential source of contamination to the shallow unconsolidated aquifer(s), i f present 
beneath the site, or the bedrock groundwater aquifer. 

3.3 Air Monitoring 

The locations of air monitoring stations are shown in Figure 1-2. Table 3-1 provides a 
quick reference to the locations and air quality measurements made at different stations on 
site. 

No contaminated air was noted in the vicinity of and downwind from the site. However, 
air quality measurements taken during the site reconnaissance as part of the waste sam
pling effort at approximately 1 foot depth in the old dump pit, as mentioned, registered a 5 
ppm benzene equivalent indicating some air pollution problem. The hNu and explosimeter 
readings taken above stirred water near the septic waste pit and offsite downwind 
(generally to the southwest) all showed background readings. 

Sampling stations and liquid sample monitoring stations are shown in Figure 1-2. 

The air monitoring data revealed that toxic contaminants exist in soil and sediment mix
tures in the old dump pit. Some of these contaminants were confirmed to be volatile by the 
hNu meter. I f the wastes and contaminated soils are not disturbed, risk exposure via the 
air route is considered minimum. However, for any site activities, potential exposure via 
direct contact with the wastes and contaminated soils cannot be ruled out, and should be 
avoided by wearing protective clothing. 

No data are available on the potential for fire and explosions on this site. Much of the 
wastes disposed on the site are buried and, unless disturbed, should pose a minimum fire 
and/or explosion threat. Although volatile organics are present in the old dump pit, it is 
not clear whether the wastes are flammable. 
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4.0 CHARACTERISTICS AND ENVIRONMENTAL CONCENTRATIONS OF 
HAZARDOUS SUBSTANCES 

The material in this section on the characteristics and environmental concentrations of 
hazardous substances on and off site was compiled from recent environmental sampling 
and laboratory analyses, which were performed coincidentally with the present study. 

4.1 Environmental Sampling and Analyses Program 

As part of the Preliminary Assessment (PA), the AEPCO field investigation team estab
lished an environmental monitoring and sampling network on 21 November 1985 to monitor 
the air quality, assess health and safety conditions, and collect a representative composite 
waste/sediment/soil sample, and a grab surface water/liquid waste sample. This environ
mental monitoring and sampling network consists of: 

o One composite waste sample (WS-A) from Stations 02 to 06 (Figure 1-2); and 
o One grab surface water/liquid waste sample (SW-A) from the new septic waste pit 

(Figure 1-2). 

Table 3-1 and Figure 1-2 provide a quick reference to the locations of these sampling sta
tions and air quality monitoring stations. 

4.2 Air Quality and Health and Safety 

Organic vapor analyzer (hNu meter), methane detector, radiometer, explosimeter, and 
oxygen meter readings were taken at each station. Hydrogen sulfide-sensitive badges were 
also worn during the field investigation. All of the instrument and badge readings were 
used to assist the team in evaluating health and safety requirements. The readings also 
provided clues to areas that might contain volatile hazardous organic substances. 

After background levels were established, it was determined that modified Level C health 
and safety protection would be adequate for the field work. Thus, full-face self-purifying 
respirators were carried by the team members at all times during the site investigation for 
use during unanticipated adverse site conditions. However, no conditions were sub
sequently met that required the use of the respirators. 

The monitoring results are summarized in Table 3-1. The results revealed that the back
ground levels in ambient air were: 

o 0.3 ppm benzene equivalent for volatile organic vapor concentrations as measured 
by an hNu photoionizer; 

o methane concentration below detection limit; 
o 0.01 to 0.02 mRem/hour gross radioactivity; 
o 17.8% oxygen concentration due to the high altitude of the project site; and 
o 0.001% explosimeter reading. 

Instrument readings throughout the site were consistent with background levels with the 
exception of one hNu reading at Station 05. This station was located within the old dump 
pit, into which hazardous wastes may have been dumped. One spontaneous reading of 5 
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ppm in the headspace of the wastes was detected at 1 foot depth. This high reading is in
dicative of the presence of highly volatile organic substances. Thus, a representative 
sample was collected for a composite sample for laboratory analysis. Hydrogen sulfide-
sensitive badge data suggested that H2S concentrations were low or negligible (at least in 
the breathing zone of the field personnel). 

In summary, Level C protection without a full-face self-purifying respirator was adequate 
for the site reconnaissance. However, if excavation work in the inactive old dump pit is 
planned, health and safety protection in strict compliance with Level C specifications, at a 
minimum, is strongly recommended. 

4.3 Location of Hazardous Substances on Site 

Figure 1-2 shows a general layout of the project site. The dimensions of the new septic 
waste pit and the old dump pit and water marks are signs that the site may possibly contain 
approximately 11,000 cubic yards of liquid, semi-solid, and solid wastes, not necessarily all 
hazardous, resulting from unrestricted or unauthorized dumping of a variety of wastes in
cluding petroleum industrial wastes. The hazardous contaminants are estimated to cover a 
surface area of 0.5 acre occupied by the new septic waste pit on the western corner and 8-
12 acres occupied by the inactive old dump pit at the northcentral border of the site. 

Particular concerns are the: 

(1) uncontrolled release of wastes via erosion of a containment dike into a nearby ditch, 
thence the Stevens Arroyo, and subsequently San Juan River; 

(2) leaching of hazardous substances into the shallow unconsolidated aquifer, if 
present, and possibly the bedrock aquifer beneath the site and migration of con
taminants via the groundwater systems off site; 

(3) potential hazards to a few nearby residents, if any, still using the groundwater as a 
water supply for drinking and other domestic purposes; and 

(4) potential hazards to the transient population including site workers, waste disposers, 
scavengers, and occasional trespassers and visitors. 

4.4 Form and Physical State of Hazardous Wastes 

No records were kept of the volumes of wastes dumped nor the exact dates on which they 
were dumped. The abundance of greasy substances in onsite wastes suggests that area 
petroleum refineries and gas production facilities might have disposed petroleum waste
water or waste on site in addition to the septic wastes. 

Most of the wastes disposed at the site had presumably been in bulk pumpable form and 
were contained in the old dump pit and the new septic waste pit. Air monitoring results 
and the presence of greasy materials suggest that industrial wastes and possibly petroleum 
wastes have been disposed at the site. The onsite pits and trenches have not been lined 
(N.M EID, 1986), hence, the potential exists for leaching of hazardous substances into soils 
and groundwater aquifer systems, if any. 
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The laboratory results of onsite PA waste samples reveal that onsite wastes are 
noncorrosive, highly volatile, potentially flammable, and nonreactive. Some of the sub
stances in the wastes are considered toxic. Acute toxicity from short-term exposure is 
unlikely. However, potential chronic health effects from long-term exposure to the wastes 
cannot be conclusively ruled out. 

4.5 Laboratory Analysis of Hazardous Wastes on Site 

Tables 4-1 to 4-5 summarize the results of the laboratory analysis of the samples. One 
composite sample was collected for the solid medium representing the wastes from five sta
tions (Figure 1-2). One grab sample representing the liquid waste/surface water was col
lected from the septic waste pit. The results of the laboratory analysis are discussed below. 

Ignitability (Table 4-1) 

The composite waste sample showed an ignitable flash point greater than 100°C. Owing to 
the compositing technique used, the waste sample may contain soil materials, which tend to 
increase the flash point to a level higher than that which would be exhibited by an actual 
waste substance. 

Corrosivity (Table 4-1) 

The waste sample was subjected to the corrosivity test in accordance with the Resource 
Conservation and Recovery Act (RCRA). The waste pH was determined to be 8. Based on 
this pH value, the waste is not considered to be corrosive. 

Reactivity (Table 4-1) 

The waste sample was subjected to the reactivity test specified in the RCRA. No reaction 
products such as hydrogen sulfide or hydrogen cyanide were detected. Therefore, the 
waste is considered nonreactive. 

Extraction Procedure (EP) Toxicity Test Results and Total Organic Halogens (TOH) 
(Table 4-1) 

The extractants from the waste sample subjected to the RCRA EP Toxicity test contain 
heavy metals, however, at concentrations below EPA contract detection limits, with the ex
ceptions of barium at 230 ug/L and lead at 44 ug/L. These low concentrations of heavy 
metals are well below the applicable RCRA standards and are not considered hazardous. 

The liquid waste/surface water sample contained concentrations of heavy metals that were 
less than the lower values of applicable National Interim Primary and Secondary Drinking 
Water Standards, with the exceptions of chromium (300 ug/L), copper (1,570 ug/L), man
ganese (7,120 ug/L), and lead (2,070 ug/L). 
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TABLE 4-1 
CONCENTRATIONS OF HSL METALS AND OTHER PARAMETERS 

IN WASTES AND SURFACE WATER 

KIRTUNO SITE, FARMINGTON, SAN JUAN COUNTY, N.M. 
AEPCO SITE 2, GROUP A 
BLM SITE COOE: NM OOOOOOOOOO 

WASTE SURFACE UATER NATIONAL 
ssssssssss S 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 sssss S S 3 3 3 S 3 S 3 3 : S3SS3SSSSSS DRINKING 

STATION DETECTION RCRA STATION DETECTION WATER 
PARAMETER UNIT WS-A* LIMIT** STAN0AR0*** UNIT SW-A LIMIT** STANDARD* 

3 3 3 3 3 3 3 3 3 ssssss sssss .. —... S 3 S S 3 S S 3 9 3 3 3 3 3 3 3 3 3 ) 

Silver (Ag) ug/L <10 u 10 5,000 ug/L <10 u 10 50 
Arsenic (As) ug/L 10 5,000 ug/L 17.0 10 50 
Boron (B) ug/L ... ... ug/L 2,165 ... — 
Barium (Ba) ug/L 230 200 100,000 ug/L ... ... ... 
Beryllium (Be) , ug/L ... ... ... ug/L 7.0 5 ... 
Cadmium (Cd) ug/L <5 1,000 ug/L 23 5 10 
Cobalt (Co) ug/L ... ... ... ug/L 94 50 ... 
Chromium (Cr) ug/L 10 10 5,000 ug/L 300 10 50 
Copper (Cu) ug/L ... ... ... ug/L 1,570 25 1,000 
Mercury (Hg) ug/L <0.2 U 0.2 200 ug/L <0.2 U 0.2 2 
Manganese (Mn) ug/L ... ... ... ug/L 7,120 15.0 50 
Nickel (Ni) ug/L ... ... ... ug/L 205 40 ... 
Lead (Pb) ug/L 44 40 5,000 ug/L 2,070 5 50 
Selenium (Se) ug/L <4 U 1,000 ug/L <4 U 5 10 
Thallium (Te) ug/L ... ... ... ug/L <3 U 10 
Vanadium (V) ug/L ... ... ... ug/L 129 U 50 

Total Organic Halogen (TOH) ug/L ... ... ... ug/L 476 ... 

Ignitability: Flash Point deg. C >100 ... -•• — — ... 
Corrosivity: pH Std. Unit 8## ... <2 or >12 ... ... ... 
Reactivity: 

Total Sulfide ug/Kg 3 ... ... ... ... ... 
Total Cyanide ug/Kg <5 ... ... ... ... ... 

WS-A s Waste Sampling Station A 
SW-A = Surface Water Sampling Station A 
U a Not detected or below detection limit 
* Extraction Procedure (EP) toxicity test results 
** EPA detection limits based on zero dilution 
*** Resource Conservation and Recovery Act 
# Lower Value of National Interim Primary and Secondary Drinking Water Standards 
*# pH greater than 2 and less than 12 indicates noncorrosive characteristics. 
( >: indicates the substance is found above the laboratory's limit, 

but below EPA contract required detection limit. 
NONE: Indicates non-reactivity ovserved. 
--- Not applicable or analysis not requested. 
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TABLE 4-2 
CONCENTRATIONS OF VOLATILE ORGANIC COMPOUNDS (VOCs) 

IN WASTES AND SURFACE WATER 

KIRTLAND SITE, FARMINGTON, SAN JUAN COUNTY, N.M. 
AEPCO SITE 2; GROUP A 
BLM SITE CODE: NM OOOOOOOOOO 

WASTE SURFACE WATER 
3 = = = = = = = = SSSS5SS3SSS ========== sssssss ============= 

STATION DETECTION STATION DETECTION 
PARAMETER UNIT WS-A LIMIT UNIT SW-A LIMIT 

Acrolein ug/Kg NO 100 ug/L NO 10 
Acrylonitrile ug/Kg ND 100 ug/L NO 10 
Benzene ug/Kg 106 100 ug/L 2 U 10 
Carbon Tetrachloride ug/Kg NO 100 ug/L NO 10 
Chlorobenzene ug/Kg NO 100 ug/L NO 10 
1,2•D i chIoroethane ug/Kg NO 100 ug/L NO 10 
1,1,1-Trichloroethane ug/Kg ND 100 ug/L 4 U 10 
1,1-Oichloroethane ug/Kg NO 100 ug/L ND 10 
1,1,2-Trichtoroethane ug/Kg ND 100 ug/L ND 10 
1,1,2,2-Tet rachIoroethane 
Chioroethane 

ug/Kg NO 100 ug/L ND 10 1,1,2,2-Tet rachIoroethane 
Chioroethane ug/Kg NO 100 ug/L NO 10 
2-Chloroethylvinylether ug/Kg NO 100 ug/L NO 10 
Chloroform ug/Kg NO 100 ug/L ND 10 
1,1-Oichloroethylene ug/Kg NO 100 ug/L NO 10 
1,2-trans-Dichloroethylene ug/Kg . ND 100 ug/L NO 10 
1,2-D i chIoropropane ug/Kg NO 100 ug/L NO 10 
1,3-Diehloropropylene ug/Kg NO 100 ug/L NO 10 
Ethylbenzene ug/Kg 24 U 100 ug/L ND 10 
Methylene Chloride ug/Kg ND 100 ug/L NO 10 
Methyl chloride ug/Kg NO 100 ug/L ND 10 
Methyl bromide ug/Kg ND 100 ug/L NO 10 
Bromoform ug/Kg ND 100 ug/L ND 10 
D i chIorobromomethane ug/Kg NO 100 ug/L ND 10 
Trichtorofluoromethane ug/Kg ND 100 ug/L ND 10 
Oichlorodifluoromethane ug/Kg ND 100 ug/L ND 10 
ChIorod ibromomethane ug/Kg ND 100 ug/L NO 10 
Tetrachloroethylene ug/Kg ND 100 ug/L ND 10 
Toluene ug/Kg 49 U 100 ug/L 520 10 
Trichloroethylene ug/Kg ND 100 ug/L NO 10 
Vinyl Chloride ug/Kg ND 100 ug/L NO 10 
Total Xylenes ug/Kg 379 100 ug/L NO 10 
DILUTION RATIO ... 10X 10X ... 1X 1X 

WS-A = Waste Sampling Station A 
SW-A = Surface Water Sampling Station A 
U = Not detected or below detection limit 
--- Not applicable 
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TABLE 4-3 
CONCENTRATIONS OF ACID EXTRACTABLE ORGANIC COMPOUNDS 

IN WASTES AND SURFACE WATER 

KIRTLAND SITE, FARMINGTON, SAN JUAN COUNTY, N.M. 
AEPCO SITE 2; GROUP A 
BLM SITE CODE: NM OOOOOOOOOO 

ACID EXTRACTABLE ORGANIC COMPOUNDS 
WASTE 

STATION DETECTION STATION DETECTION 
PARAMETER UNIT WS-A LIMIT UNIT SW-A LIMIT 

Benzoic Acid mg/Kg ND 5,000 ug/L ND 500 
2,4,5-Trichlorophenol mg/Kg ND 5,000 ug/L ND . 500 
2,4,6-Trichlorophenol mg/Kg NO 1,000 ug/L ND 100 
p-Chloro-m-cresol mg/Kg NO 1,000 ug/L NO 100 
2-Chlorophenol mg/Kg ND 1,000 ug/L ND 100 • 
2,4-Dichlorophenol mg/Kg NO 1,000 ug/L ND 100 
2,4-DimethyIphenoI mg/Kg ND 1,000 ug/L NO 100 
2-Methylphenol mg/Kg ND 1,000 ug/L NO 100 
4-Methylphenol mg/Kg NO 1,000 ug/L NO 100 
2-Nitrophenol mg/Kg NO ' 1,000 ug/L NO 100 
4-Nitrophenol mg/Kg ND 5,000 ug/L ND 500 
2,4-Dinitrophenol mg/Kg NO 5,000 ug/L NO 500 
4,6-Dinitro-o-cresol mg/Kg NO 5,000 ug/L NO 500 
Pentachlorophenol mg/Kg NO 5,000 ug/L NO 500 
Phenol mg/Kg NO 1,000 ug/L 480 100 
DILUTION RATIO ... 100X 100X ... 10X 10X 

SURFACE WATER 
S S S & S 8 3 S S 3 S B S S 3 3 n 3 3 8 S S S E 3 3 3 S S 

WS-A 3 Waste Sampling Station A 
SW-A 5 Surface Water Sampling Station A 
U • Not detected of below detection limit 
--- Not applicable 

4-6 



TABLE 4-4 
CONCENTRATIONS OF BASE/NEUTRAL EXTRACTABLE ORGANIC COMPOUNDS 

IN WASTES AND SURFACE WATER 

KIRTLAND SITE, FARMINGTON, SAN JUAN COUNTY, 
AEPCO SITE 2; GROUP A 
SIN SITE COOE: NN OOOOOOOOOO 

N.N. 

IASE ANO NEUTRAL EXTRACTA8LE ORGANIC COMPOUNDS: 

WASTE SURFACE WATER 
n « n n i m m m waMMras* • t n a n a a t 

STATION DETECTION STATION DETECTU 
PARAMETER UNIT WS-A LIMIT UNIT SW-A LIMIT 

Acenaphthene mg/Kg NO 1,000 ug/L M0 10 
Benzidine mg/Kg NO 1,000 ug/l MO 10 
1,2,4.Triehtorobenzene mg/Kg NO 1.000 ug/L MO 10 
Nexachlorobenzene mg/Kg MO 1,000 ug/L MO 10 
Heiachtoroethane mg/Kg ND 1,000 ug/L NO 10 
bis <2-chloroethyl) ether mg/Kg HD 1,000 ug/L ND 10 
2-Chtoronaphthalene mg/Kg NO 1,000 ug/l NO 10 
1,2'0ichlerobantana mg/Kg HD 1,000 ug/l MD 10 
1,3-0lchtorobenzeno mg/Kg NO 1,000 ug/l NO 10 
1,4-Oichtorobenzene mg/Kg HD 1,000 ug/l 16 10 
1,3-Olchlorobenztdine mg/Kg ND 1,000 ug/L MD 10 
2,4-Olnitroteluana mg/Kg MD 1,000 ug/l NO 10 
2,6-Oinitrotoluene mg/Kg ND 1,000 ug/L NO 10 
1,2-Oiphanylhydratina (as aiobenzena) mg/Kg MD 1,000 ug/L ND 10 
ButI benzyl phthalate mg/Kg ND 1,000 ug/L NO 10 
Di-n-butyl phthalate mg/Kg ND 1,000 ug/L ND 10 
01-n-oetyl phthalate mg/Kg NO 1,000 ug/l NO 10 
Diethyl phthalate mg/Kg MD 1,000 ug/L NO 10 
Dimethyl phthalate mg/Kg ND 1,000 ug/L NO 10 
Benie (a) anthracene mg/Kg MD 1,000 ug/l NO 10 
Benzo (a) pyrene mg/Kg NO 1,000 ug/l NO 10 
3,4- Benzof luorenthene mg/Kg ND 1,000 ug/l NO 10 
Benzo (k) fluoranthene mg/Kg MD 1,000 ug/l NO 10 
Fluoranthene mg/Kg MO 1,000 ug/l NO 10 
4-chlorophenyl phenyl ether mg/Kg MD 1,000 ug/l ND 10 
4-Bromphenyl phenyl ether mg/Kg MD 1,000 ug/l ND 10 
bis (2-chloroisopropyl) ether «g/Kg ND 1,000 ug/l ND 10 
bis (2-chtoroethoxy) methane mg/Kg NO 1,000 ug/L ND 10 
Kexaehlorobutadi ene mg/Kg MD 1,000 ug/L ND 10 
Hexach 1 orocye lopentedi ene mg/Kg NO 1,000 ug/L NO 10 
1 sophorone mg/Kg MD 1,000 ug/l ND 10 
Naphthalene mg/Kg MD 1,000 ug/l NO 10 
Ni trobenzene mg/Kg ND 1,000 ug/l NO 10 
N-Nltrosodimethylaaine mg/Kg MO 1,000 ug/L NO 10 
N* Mi trosodiphenyl amine mg/Kg MO 1,000 ug/l ND 10 
bis (2-ethylhexyl) phthalate mg/Kg MD 1,000 ug/L NO 10 
Chrysene mg/Kg NO 1,000 ug/l NO 10 
Aeenaphthylene mg/Kg NO 1,000 ug/l NO 10 
Acenaphthylene mg/Kg NO 1,000 ug/L NO 10 
Anthracene mg/Kg MO 1,000 ug/L MD 10 
Benzo (ghl) perylene mg/Kg NO 1,000 ug/L NO 10 
Fluor ene mg/Kg MO 1,000 ug/l MO 10 
Phenanthrene mg/Kg MD 1,000 ug/L NO 10 
Of benzo (a,h) anthracene mg/Kg MO 1,000 ug/l MO 10 
Indeno (1,2,3-cd) pyrene mg/Kg NO 1,000 ug/L MO 10 
Pyrene mg/Kg NO 1,000 ug/L NO 10 
Benzyl alcohol mg/Kg MD 1,000 ug/L 12 10 
DILUTION RATIO ... 100X 100X 

ug/L 
IX IX 

WSA > waste Sampling station A 
SW-A » Surface Water Sampling Station A 
U « Mot detected of below detection IImi t 
--- Mot applicable 
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TABLE 4-5 
CONCENTRATIONS OF PESTICIDES AND PCBs 

IN WASTES AND SURFACE WATER 

KIRTLAND SITE, FARMINGTON, SAN JUAN COUNTY, N.M. 
AEPCO SITE 2; GROUP A 
BLM SITE COOE: NM OOOOOOOOOO 

PESTICIDES ANO PCBs: 

WASTE SURFACE WATER 
3 3 3 3 3 = 3 3 3 3 8 3 3 3 3 3 3 ssssssssss 3 3 3 3 3 3 3 3 3 3 3 3 3 3 S S 3 S 3 S 3 3 3 3 3 3 3 3 

STATION DETECTION STATION DETECTION 
PARAMETER UNIT WS-A LIMIT UNIT SW-A LIMIT 

Aldrin ug/Kg NO 1,000 ug/L NO 10 
Dieldrin ug/Kg ND 1,000 

1,000 
ug/L ND 10 

Chlorodane ug/Kg ND 
1,000 
1,000 ug/L ND 10 

4,4-ODT ug/Kg ND 1,000 ug/L ND 10 
4,4-ODE ug/Kg ND 1,000 ug/L NO 10 
4,4-DDO 
alpha-Endosulfan 

ug/Kg ND 1,000 ug/L ND 10 4,4-DDO 
alpha-Endosulfan ug/Kg NO 1,000 ug/L ND 10 
beta-Endosulfan ug/Kg ND 1,000 ug/L ND 10 
Endosulfan sulfate ug/Kg NO 1,000 ug/L ND 10 
Endrin ug/Kg ND 1,000 ug/L NO 10 
Endrin aldehyde ug/Kg ND 1,000 ug/L NO 10 
Keptachlor ug/Kg NO 1,000 ug/L NO 10 
Heptachtor epoxide ug/Kg NO 1,000 ug/L NO 10 
alpha-BHC ug/Kg ND 1,000 ug/L NO 10 
beta-BHC ug/Kg NO 1,000 ug/L NO 10 
gamma-BHC ug/Kg ND 1,000 ug/L ND 10 
delta-BHC ug/Kg NO 1,000 

1,000 
ug/L NO 10 

PCB-1016 (Aroclor 1016) ug/Kg NO 
1,000 
1,000 ug/L NO 10 

PCB-1221 (Aroclor 1221) ug/Kg NO 1,000 ug/L NO 10 
PCB-1232 (Aroclor 1232) ug/Kg ND 1,000 ug/L ND 10 
PCB-1242 (Aroclor 1242) ug/Kg NO 1,000 ug/L NO 10 
PCB-1248 (Aroclor 1248) ug/Kg NO 1,000 ug/L NO 10 
PCB-1254 (Aroclor 1254) ug/Kg ND 1,000 ug/L ND 10 
PCB-1260 (Aroclor 1260) ug/Kg NO 1,000 ug/L ND 10 
DILUTION RATIO ... 100X 100X ... 1X 1X 

WS-A 3 waste Sampling Station A 
SW-A « Surface Water Sampling Station A 
U 3 Not detected or below detection limit 
-•- Not applicable 
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Volatile Organic Compounds (VOCs) (Table 4-2) 

As shown in Table 4-2, the waste sampie contained elevated concentrations of: 

o Benzene (106 ug/Kg); and 
o Total xylenes (379 ug/Kg). 

It should be noted that the waste sample was a composite of wastes from 5 stations. This 
composite technique may result in chemical concentrations much less than those of an ac
tual waste without dilution by inert soil materials. 

The grab liquid waste/surface water sample contained toluene (520 ug/L). 

Acid Extractable Organic Compounds (Table 4-3) 

No acid extractable organic compounds were found in the waste sample. However, the 
presence of phenol (480 ug/L) was confirmed in the aqueous medium. 

Base/Neutral Extractable Organic Compounds (Table 4-4) 

No base/neutral extractable organic compounds were found in the composite waste sample. 
Two compounds were detected in the liquid medium. They are 1,4-dichlorobenzene and 
benzyl alcohol at concentrations within a factor of 2 of EPA contract detection limits. 

Pesticides and PCBs (Table 4-5) 

No pesticides or PCBs were found to be present in either the waste or liquid waste/surface 
water samples. These results are consistent with earlier N.M. EID analytical findings. 

4.6 Environmental Concentrations 

Because of the limitation on the scope of the services, neither onsite nor offsite 
groundwater samples were taken during the site reconnaissance. The same is true for off-
site surface water, sediment, and soils. Therefore, the environmental concentrations cannot 
be defined at the present time. Judging from the onsite permeable soils and the high 
mobilities of certain hazardous substances found in the waste and liquid samples, it is 
likely that some hazardous substances might have leached out and migrated off site via the 
shallow unconsolidated groundwater route, i f any, or the bedrock groundwater route. 
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5.0 CONCLUSIONS 

5.1 Maior Study Findings 

Air monitoring during the site reconnaissance generally revealed negligible contamination 
of air at and near the site. However, a 5 ppm benzene equivalent concentration of volatile 
organic vapor was detected in the headspace of the wastes 1 -ft below the surface in the in
active old dump pit located on the northcentral border. This finding indicates a potential 
for the exposure of the public to the vapor via the air route. 

A septic waste pit and an inactive old waste pit were reportedly used for the disposal of 
septic wastes, sludges, oily wastes, and petroleum industrial wastes. Approximately 11,000 
cubic yards of wastes, not necessarily all hazardous, were estimated to be present in these 
pits as a result of unauthorized dumping. 

These wastes are in solid, semi-solid, and liquid forms. The analytical findings for a com
posite waste sample collected during the PA indicated that the wastes contain elevated con
centrations of highly volatile and mobile benzene and total xylenes. The grab surface 
water/liquid waste sample collected from the septic waste pit revealed the presence of 
chromium, copper, manganese, and lead above the lower values of the applicable National 
Interim Primary and Secondary Drinking Water Standards. The liquid medium also con
tains toluene, phenol, 1,4-dichlorobenzene, and benzyl alcohol. 

Based on limited hydrogeologic information, the general area of the site is potentially un-
derlayed by a shallow alluvial aquifer under groundwater table conditions (approximately 
35 to 40 feet below the surface) and a bedrock aquifer. The shallow aquifer, if present 
beneath the site, is reportedly highly vulnerable to contamination from surface discharges 
of leachates or septic effluent and surface/subsurface contamination. No impervious layer 
that would serve to protect the shallow aquifer from contamination was evident. Lack of 
groundwater quality data at and near the site makes it difficult to identify and define the 
potential zone(s) of contamination in the shallow groundwater system, if any. 

Bedrock in the area is fractured and its aquifer may be communicating with the upper 
shallow aquifer. Potential cross contamination of bedrock aquifer by the upper shallow 
aquifer, if present beneath the site, cannot be effectively ruled out unless an in-depth 
hydrogeologic study is conducted. 

An industrial pond system located within the property of the El Paso Natural Gas Co. is lo
cated approximately 0.3 mile southwest of the site. During the 21 November 1985 area 
reconnaissance, the pond water was observed to be deep red or discolored. This pond sys
tem is unlined (N.M. EID, 1986). Whether it is a potential offsite source of contamination 
cannot be assessed due to lack of specific information. The pond is hydrauHcally located 
side-gradient from the site and may potentially play a role in regulating shallow or deeper 
groundwater aquifer flow in the area. 

5.2 BLM Site Classification 

Each site investigated as part of this project is classified into one of four BLM's categories: 

Class I. There is no significant reason to believe that hazardous wastes or other haz-
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ardous substances have been generated, treated, stored, or disposed of on the 
site, or alternatively that hazardous wastes were disposed but in such 
quantities, forms, or under such conditions that there is negligible hazard to 
human health or the environment. 

Class I I . Hazardous wastes or other hazardous substances are present but there is small 
risk of onsite contact or release of contaminants to the environment in such 
form and quantity that would constitute a significant hazard to human 
health or to the environment. 

Class I I I . Hazardous wastes or other hazardous substances exist on the site in such 
form and quantity and under such conditions that there is specific reason to 
believe that a potentially significant hazard to human health or the en
vironment may exist and that further definitive investigations must be 
undertaken. 

Class IV. Hazardous wastes or other hazardous substances exist on the site in such 
form and in such quantity and under such conditions, including offsite 
considerations, as to constitute an imminent and substantial endangerment to 
human health or the environment. 

For the subject site, hazardous wastes or other hazardous substances were documented to be 
disposed or present on the site. Hazardous substances identified include: 

o Solid medium: benzene and total xylenes 
o Aqueous medium: chromium, copper, manganese, lead, toluene, phenol, 1,4-

dichlorobenzene, and benzyl alcohol. 

Some of these substances are highly volatile and toxic. However, the quantity, form, and 
degree of containment suggest that instances of acute toxicity from short-term exposure are 
currently unlikely to occur. Nevertheless, chronic health effects may result from long-term 
exposure to these substances by: 

(1) A few nearby residents, i f any, who may still rely on groundwater for drinking and 
other domestic purposes; 

(3) Nearby residents via the air route and, to a lesser extent, direct contact; and 

(2) Onsite personnel (e.g., workers, waste disposers, scavengers, and occasional trespas
sers and visitors) via the air route and, to a lesser extent, direct contact. 

The potential exists that the shallow groundwater aquifer, i f present beneath the site, and 
possibly bedrock aquifer may be contaminated due to high permeability of soils, lack of 
impervious clay layer for groundwater protection against contamination, and fractured 
bedrock. This concern is also supported by the documented presence of hazardous sub
stances on site and potential offsite source(s) of contamination. 

The above considerations justify the classification of the Kirtland Site as a Class I I I site, 
requiring further investigations. The scope of the recommended followup investigations is 
presented in Section 6.0. 
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6.0 RECOMMENDED ACTIONS 

Initial remedial measures (IRMs) recommended to minimize potential exposure to onsite 
wastes and contaminated soils and prevent further complication of the site problem are: 

o Establishment of effective site access control mechanisms such as placement of a 
security gate at the site entrance and implementation of a permit system to regulate 
waste disposers; and 

o Improvements to the northern dike at the old waste pit to minimize the erosion 
potential and reduce the chance of offsite transport of waste materials via the sur
face water route; 

Installation of new monitoring wells on and off the site is recommended to determine the 
hydrogeologic characteristics and groundwater quality at the site. The exact number of 
monitoring wells needed will be determined during the preparation of the work plan for 
this followup investigation. In addition, collection of well water samples from selected 
residential wells would assist in the determination of the extent of offsite contaminant 
migration, if any. Although, residential wells, if any, near the site are expected to be lo
cated side-gradient from the site, the potential of residential well contamination still exists 
if the depression cones created by these wells have extensively overlapped with the poten
tially contaminated groundwater plume(s). 

Surface water/sediment sampling downgradient from the site would remedy data gaps to 
gain better understanding of the site contamination and contaminant migration problems 
via the surface water route. 

Because of the potential multiple contamination sources (both onsite and offsite) in the 
study area, appropriate EPA, BLM, State of New Mexico, and San Juan County authorities 
and affected parties should be called upon to. cooperatively undertake the followup 
investigations. 
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