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REMEDIAL ACTION PLAN 
AMOCO PRODUCTION COMPANY 

GALLEGOS CANYON UNIT WELL NO. 162 
SAN JUAN COUNTY, NEW MEXICO 

INTRODUCTION 

Amoco Production Company proposes t o remediate hydrocarbon 
contamination at Gallegos Canyon Unit Well No. 162, a Dakota gas 
w e l l s i t e located i n the Northwest % of the Southeast % (Unit K) 
Section 36, T29N, R12W, NMPM, San Juan County, New Mexico (Figure 
1). Hydrocarbon contamination of the shallow f r e s h water a q u i f e r 
at t h i s l o c a t i o n has r e s u l t e d from p r i o r production and discharge 
p r a c t i c e s . This document provides i n f o r m a t i o n concerning previous 
s i t e assessment, l i m i t s of contamination and proposed remedial 
a c t i o n . 

Groundwater contamination at the s i t e i s suspected t o have r e s u l t e d 
from discharges of hydrocarbon l i q u i d s t o unlined p i t s . The extent 
of contamination has been p r i m a r i l y r e s t r i c t e d t o the w e l l s i t e , 
w i t h l i m i t e d o f f - s i t e movement i n a down gradient d i r e c t i o n . 
Presently a l l discharges are t o l i n e d p i t s or tanks. 

Remedial a c t i o n proposed f o r the s i t e i s standard pump-and-treat 
methodology. The depth t o groundwater («20 f e e t below ground 
surface) and the presence of f l o a t i n g f r e e product l i m i t s 
a p p l i c a t i o n of excavation or other reclamation technologies ( a i r 
sparging, etc.) f o r i n i t i a l abatement. However, f u t u r e abatement 
may include other remedial actions. 

Amoco intends t o implement reclamation system i n s t a l l a t i o n p r i o r t o 
NMOCD f i n a l approval of t h i s Remedial Action Plan i n order t o 
expedite s i t e clean-up. However, Amoco w i l l adhere t o Plan 
m o d i f i c a t i o n s as may be required by NMOCD. 

SCOPE OF SERVICES 

The purpose of t h i s Remedial Action Plan i s t o abate hydrocarbon 
contamination present i n the shallow a q u i f e r at the Amoco GCU 162 
w e l l s i t e . The Scope of Services t o meet t h i s o b j e c t i v e are as 
fo l l o w s : 

1) N o t i f i c a t i o n of NMOCD and other appropriate 
r e g u l a t o r y a u t h o r i t i e s of the i n t e n t t o 
remediate the referenced s i t e . 

2) I n s t a l l a t i o n and operation of the proposed 
remedial a c t i o n system f o r abatement of 
hydrocarbon contamination. 



3) Assessment of the e f f e c t i v e n e s s of reclamation 
by scheduled monitoring and t e s t i n g . 

4) Documentation of abatement and s i t e closure 
a c t i v i t i e s . 

The f o l l o w i n g sections t o t h i s r e p o r t present a s i t e d e s c r i p t i o n , 
s i t e assessment summary and proposed reclamation methodology. 
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SITE DESCRIPTION 

The Gallegos Canyon Unit Well No. 162 s i t e i s located i n the 
Northwest % of the Southeast h , Section 36, Township 29 North, 
Range 12 West, NMPM, San Juan County, New Mexico. Access t o the 
s i t e i s from County Road 5251. The l o c a t i o n i s approximately 100 
yards east of Road 5251 and 1/3 mile south of the San Juan River 
(Figure 1). 

An a c t i v e Dakota n a t u r a l gas w e l l i s operated at the l o c a t i o n 
(Figure 2 ) . Surface equipment includes an above ground s t e e l 
production tank (approximately 300 b b l ) , heated separator, meter 
run and several below grade l i q u i d s tanks. An abandoned, un l i n e d , 
earthen separator p i t i s present; the presence of other unlined 
earthen p i t s , such as d r i l l i n g reserve, dehydrator and w e l l blow 
down p i t s , i s not evident. 

Construction of the s i t e pad was r e p o r t e d l y i n the mid 1960's when 
the w e l l was d r i l l e d and completed. The s i t e appears t o be b u i l t 
by e l e v a t i n g the d r i l l i n g pad above the surrounding topography by 
l e v e l l i n g the s i t e and moving i n f i l l m a t e r i a l . Surface s o i l s are 
dense, sandy clays and clayey sands. 

The depth t o groundwater i s approximately 20 f e e t below ground 
surface. The l o c a l groundwater gradient i s towards the n o r t h w i t h 
a slope of approximately 0.01 f e e t / f o o t . Boring logs i n d i c a t e t h a t 
both the vadose zone s o i l s and a q u i f e r l i t h o l o g y are i n t e r f i n g e r e d 
sands, s i l t s and clays. The t o t a l thickness of the a q u i f e r a t the 
s i t e has not been q u a n t i t a t i v e l y determined, but o n - s i t e borings 
i n d i c a t e a minimum thickness of 18 f e e t . 

GCU 162 i s located i n a r u r a l community w i t h s i n g l e f a m i l y 
dwellings immediately adjacent t o the s i t e on the south, west and 
nor t h west. East and n o r t h of the l o c a t i o n i s a t r i b u t a r y t o Horn 
Canyon wash, which flows i n t e r m i t t e n t l y depending on l o c a l 
p r e c i p i t a t i o n and i r r i g a t i o n d i t c h r e t u r n flow. 
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SITE ASSESSMENT SUMMARY 

Monitor Well I n s t a l l a t i o n 

I n i t i a l i n v e s t i g a t i o n of the shallow subsurface s t r a t a and a q u i f e r 
commenced i n March, 1992 w i t h the i n s t a l l a t i o n of f i v e groundwater 
monitor w e l l s . An a d d i t i o n a l f i v e monitor w e l l s were d r i l l e d i n 
September and October, 1992 (See Figure 2, S i t e Plan). 

Monitor w e l l s MW-1 through MW-5 were i n s t a l l e d w i t h a hand auger 
and d r i v e p o i n t s . Construction f o r each of these w e l l s was per 
the f o l l o w i n g general procedure: 

1) Borings were advanced w i t h a hand auger t o the 
top of the water t a b l e , found at an 
approximate depth of 18 f e e t t o 20 f e e t below 
the ground surface. I f sloughing was not 
extensive, the borin g was advanced up t o 5 
fe e t i n t o the a q u i f e r . 

2) A s t e e l w e l l d r i v e p o i n t was placed i n the 
boring and dr i v e n i n t o the a q u i f e r . The w e l l 
screen was po s i t i o n e d t o st r a d d l e the water 
t a b l e surface. 

Monitor w e l l s MW-6 through MW-10 were i n s t a l l e d w i t h a hollow stem 
auger d r i l l r i g . Construction f o r these w e l l s was as f o l l o w s : 

1) Borings were advanced w i t h a hollow stem auger 
d r i l l r i g t o a depth between 10 f e e t and 15 
f e e t below the top of the water t a b l e surface. 
The auger f l i g h t s were 3-3/4-inch ID x 7-inch 
OD. 

2) Two inch diameter f l u s h thread PVC screen and 
casing was run i n t o the boring. Screen 
comprised of a 10 f o o t s e c t i o n and was 
pos i t i o n e d t o s t r a d d l i n g the water t a b l e 
surface. Casing was placed from the top of 
the screen and extended t o the ground surface. 

3) A graded sand f i l t e r pack was i n s t a l l e d i n the 
casing/boring annulus across the screened 
i n t e r v a l , and a bentonite seal was placed 
immediately above the f i l t e r pack. 
Cement/bentonite grout mix was placed i n the 
annulus above the bentonite seal and extended 
t o the ground surface. 
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Boring logs and w e l l diagrams are included i n Appendix B. 

Monitor Well Sampling 

The groundwater monitor system has been p e r i o d i c a l l y sampled t o 
determine water q u a l i t y and the presence/absence of f l o a t i n g 
hydrocarbon. During sample events, the depth t o water and 
hydrocarbon thickness ( i f present) has been measured. P r i o r t o 
water sampling, three w e l l volumes of water was removed. Samples 
were c o l l e c t e d i n t o 40 ml VOA v i a l s , preserved w i t h 113 Freon and 
expressed d e l i v e r e d t o the la b o r a t o r y . Analysis was performed by 
Amoco GMS Laboratory, Tulsa, Oklahoma, and included USEPA Method 
8015 (modified) f o r Benzene, Toluene, Ethylbenzene and t o t a l 
Xylenes (BTEX) ana l y s i s . 

A l l l a b o r a t o r y a n a l y t i c a l r e p o r t s f o r groundwater and hydrocarbon 
t e s t i n g are included i n Appendix C. Table 1 on the f o l l o w i n g page 
summarizes groundwater monitor w e l l a n a l y t i c a l data. Figure 3 
presents a contour of the groundwater dissolved phase BTEX t o t a l 
based on July 15, 1993 monitoring r e s u l t s , and Figure 4 i n d i c a t e s 
the groundwater surface contour on t h i s sample date. 

Well monitoring has determined the presence of f l o a t i n g hydrocarbon 
i n w e l l s MW-1, MW-2, MW-6, MW-7 and MW-8 during some sample events, 
w h i l e w e l l s MW-3, MW-4, MW-5, MW-9 and MW-10 have never i n d i c a t e d 
f r e e product. Table 2 on Page 7, below, summarizes h i s t o r i c a l 
product thickness measurements. S t a t i c water l e v e l s , water 
c o n d i t i o n s and v i s u a l d e s c r i p t i o n s f o r monitoring events are 
included i n Appendix D. 

I n a d d i t i o n t o groundwater sampling, f r e e f l o a t i n g hydrocarbon 
samples were c o l l e c t e d and submitted t o Amoco GMS Laboratory f o r 
c h a r a c t e r i z a t i o n t o determine p o t e n t i a l sources. A n a l y t i c a l 
r e p o r t s f o r t h i s t e s t i n g are included i n Appendix C. 

Pump Test 

A pump t e s t t o determine a q u i f e r p e r m e a b i l i t y was performed i n 
December, 1992 by pumping w e l l RW-1 and p l a c i n g transducers i n 
we l l s MW-6, MW-7 and MW-8 t o monitor piezometric surface changes. 
Analysis of drawdown e f f e c t s observed i n the monitor w e l l s 
i n d i c a t e s an a q u i f e r p e r m e a b i l i t y range of 2.45 g p d / f t 2 t o 10.47 
gp d / f t 2 , w i t h a corresponding groundwater v e l o c i t y range of 2.7 
f t / y e a r t o 15.0 f t / y e a r . These values are t y p i c a l of i n t e r f i n g e r e d 
s i l t y , sandy, clayey a q u i f e r s . P l o t s , c a l c u l a t i o n s and data are 
included i n Appendix D. 
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TABLE 1 

Amoco Production Company 
GCU Well No. 162 Summary Groundwater Monitoring Results 

USEPA Method 8015 (Amoco Modified) f o r BTEX 

A n a l y t i c a l Results i n ug/L, Equivalent t o Parts per B i l l i o n 

M o n i t o r 
W e l l 

Sample 
Date 

Benzene Toluene E t h y l 
Benzene 

T o t a l 
Xylenes 

MW-3 

09/04/92 ND ND ND ND 

MW-3 11/25/92 1 115 112 1,070 MW-3 

07/15/93 27 2 ND ND 

MW-4 

09/04/92 1, 710 9 407 3, 030 

MW-4 11/25/92 1, 300 288 408 3,010 MW-4 

07/15/93 548 4 109 1, 690 

MW-5 

09/04/92 ND ND ND ND 

MW-5 11/25/92 54 1,080 544 4, 380 MW-5 

07/15/93 ND ND ND ND 

MW-6 

09/04/92 158 196 45 503 

MW-6 11/25/92 154 1,010 242 1, 910 MW-6 

07/15/93 48 5 27 280 

MW-7 09/04/92 346 1,090 96 992 MW-7 

11/25/92 654 12,600 6,560 33,500 

MW-8 09/04/92 119 3 11 64 MW-8 

11/25/92 3,520 17,000 3, 950 24,300 

MW-9 11/25/93 3 13 4 30 MW-9 

07/15/93 ND ND ND ND 

MW-10 11/25/93 ND 3 1 7 MW-10 

07/15/93 ND ND ND ND 

ND = Not Detected at reporting Limit of 1 ug/L 
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TABLE 2 

Amoco Production Company 
GCU Well No. 162 Summary Hydrocarbon Thickness 

F l o a t i n g on Groundwater Surface 

Measured Product Thickness, i n Feet 

Sample 
Date 

MW-1 MW-2 MW-6 MW-7 MW-8 

03/03/92 0.62 

09/02/92 1.82 1.89 

09/04/92 1.87 1.83 ND ND ND 

10/27/92 1.33 1.37 ND 0.05 ND 

11/03/92 1.16 1.22 NA 0.08 NA 

12/11/92 0.80 0 . 35 ND NA ND 

12/21/92 1.07 0.30 ND 0.20 ND 

12/29/92 0.92 0 .46 ND 0. 16 0. 11 

01/05/93 1.50 1.52 ND 0. 11 0.50 

01/15/93 1.52 1.70 ND 0. 12 0.60 

02/03/93 1. 14 0.26 0.01 0.23 0.30 

02/19/93 1.26 1. 16 ND 0.24 0.20 

03/05/93 1.03 1. 14 0.02 0.24 0 .35 

03/22/93 1. 18 1. 16 0.02 0.24 0.20 

04/05/93 1.67 2.00 ND 0.17 0.25 

07/15/93 1.35 1.52 ND 0. 63 0. 63 

07/29/93 1.50 1.42 ND 0.63 0.96 

NA = Not Avai (.able 
ND = Not Detected when sampled. 
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RECLAMATION PLAN 

Reclamation proposed f o r the GCU 162 s i t e i s standard pump-and-
t r e a t methodology. Groundwater and f r e e product recovery w e l l s 
placed at l o c a t i o n s w i t h i n and down gradient of known contamination 
w i l l be used f o r pumping both f r e e phase and dissolved phase 
hydrocarbon. F l u i d w i l l be pumped t o a coalescing separator system 
where contamination w i l l be separated from groundwater. Hydrocarbon 
w i l l be t r a n s f e r r e d t o an above ground storage tank f o r r e f i n e r y 
sales. Groundwater w i l l be re-introduced t o the a q u i f e r v i a an 
i n f i l t r a t i o n g a l l e r y . 

The f o l l o w i n g sections provide an extended d e s c r i p t i o n of each 
element of the reclamation system. A system flow chart i s included 
as Figure 5. 

Recovery Wells 

Six (6) w e l l s have been i n s t a l l e d at the s i t e f o r recovery of 
f l o a t i n g product and groundwater c o n t a i n i n g dissolved phase 
hydrocarbon (See Figure 2, S i t e Plan). Recovery w e l l RW-1 was 
i n s t a l l e d i n October, 1992 and w e l l s RW-2 through RW-6 were d r i l l e d 
i n August, 1993. These w e l l s were placed adjacent t o e x i s t i n g 
monitor w e l l s and borin g l o g i n f o r m a t i o n was not obtained. Well 
completion data was maintained and has been included i n Appendix B. 

Each of the recovery w e l l s was i n s t a l l e d w i t h a hollow stem auger 
d r i l l r i g u t i l i z i n g 6-1/4 inch ID x 10 inch OD auger f l i g h t s . 
Borings were advanced 15 f e e t t o 20 f e e t below the top of the water 
t a b l e surface and completed w i t h four inch diameter PVC screen and 
casing. S l o t t e d screen was i n s t a l l e d t o a t o t a l depth of 12 f e e t 
t o 20 f e e t below the top of the water t a b l e , and extended t o 
approximately 5 f e e t above the top of the water t a b l e . Casing was 
run from the top of the screened i n t e r v a l and extended t o the 
ground surface. Annulus f i l l included a graded s i l i c a sand f i l t e r 
pack across the screened i n t e r v a l , followed by a bentonite seal and 
cement bentonite grout mix t o surface. 

Recovery w e l l s RW-2, RW-3, RW-5 and RW-6 were i n s t a l l e d immediately 
down gradient from monitor w e l l s c o n t a i n i n g measurable f r e e 
f l o a t i n g hydrocarbons. E l e c t r i c submersible pumps are t o be placed 
i n each of these w e l l s . Pump rates w i l l i n i t i a l l y be at a low flow 
volume ( a n t i c i p a t e d t o be less than 0.5 gpm per w e l l ) f o r recovery 
of f l o a t i n g product. Low flow rates w i l l be maintained t o minimize 
water t a b l e depression which could p o t e n t i a l l y introduce f r e e 
product t o deeper a q u i f e r horizons. A d d i t i o n a l l y , low flow r a t e s 
w i l l minimize water treatment requirements. 
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Recovery w e l l s RW-1 and RW-4 were placed a t the northern boundary 
of the fenced w e l l pad f o r recovery of dissolved phase 
contamination. Both of these w e l l s w i l l i n i t i a l l y be pumped at 
flow r a t e s s i m i l a r t o the f r e e product recovery w e l l s , p r e v i o u s l y 
described, t o c o n t r o l water t a b l e depression u n t i l r e t r i e v a l of a l l 
recoverable f r e e product has been achieved. Pump rates of these 
two w e l l s w i l l then be increased t o p r o h i b i t down gradient 
m i g r a t i o n of dissolved phase contamination. 

The a c t u a l radius of in f l u e n c e r e s u l t i n g from pumping recovery 
w e l l s w i l l be determined by drawdown e f f e c t s measured i n 
groundwater monitor w e l l s . This drawdown data w i l l be used t o 
confirm dissolved phase capture; pump rates w i l l be adjusted as 
necessary t o e f f e c t capture. 

Liquids Treatment System 

F l u i d s pumped from recovery w e l l s w i l l be routed t o a c e n t r a l 
separation system. Free product i s t o be g r a v i t y separated from 
water and t r a n s f e r r e d t o a storage tank f o r sales. Water 
c o n t a i n i n g dissolved phase contamination i s t o be t r a n s f e r r e d t o a 
coalescing t r a y treatment process f o r hydrocarbon removal. 

Following treatment by the coalescing t r a y system, water w i l l be 
t r a n s f e r r e d t o an i n f i l t r a t i o n g a l l e r y constructed on the w e l l pad 
s i t e , where i t w i l l be re-introduced t o the a q u i f e r . 

Monitoring Program 

Groundwater treatment system i n f l u e n t and e f f l u e n t w i l l be sampled 
f o r l a b o r a t o r y analysis t o determine reclamation e f f i c i e n c y . The 
system w i l l be sampled d a i l y f o r the f i r s t f i v e days of operation 
t o insure t h a t water standards, as promulgated by the New Mexico 
Water Q u a l i t y Control Commission Regulations (NMWQCCR), Section 3-
103, have been achieved. Following the f i r s t f i v e days of 
successful reclamation system operation, e f f l u e n t sampling i s t o be 
performed on a monthly basis. Laboratory t e s t i n g i s t o include 
USEPA Method 8020 f o r BTEX analys i s . 

Discharge of water t o the i n f i l t r a t i o n g a l l e r y w i l l be terminated 
i f NMWQCCR water standards are not achieved, based on la b o r a t o r y 
a n a l y s i s . E f f l u e n t w i l l not be placed i n t o the i n f i l t r a t i o n 
g a l l e r y u n t i l r e p a i r / r e v i s i o n s t o the system are completed and 
subsequent l a b o r a t o r y analysis determines t h a t NMWQCCR standards 
have been achieved. 

Each of the e x i s t i n g t en (10) groundwater monitor w e l l s w i l l be 
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sampled immediately p r i o r t o s t a r t - u p of the reclamation system. 
Monitor w e l l sampling w i l l be on a g u a r t e r l y schedule a f t e r the 
system i s placed i n t o operation. Groundwater l a b o r a t o r y t e s t i n g i s 
t o i nclude USEPA Method 8020 f o r BTEX ana l y s i s . 

Free product and f l u i d l e v e l i n each groundwater monitor w e l l w i l l 
be measured on a weekly basis u n t i l a l l known f r e e product has been 
recovered. F l u i d l e v e l monitoring w i l l subsequently be included i n 
q u a r t e r l y sample events. 

Reclamation Termination 

Reclamation w i l l be terminated when each of the ten (10) 
groundwater monitor w e l l s a t the s i t e i n d i c a t e NMWQCCR standards 
have been achieved. I f l a b o r a t o r y t e s t i n g r e s u l t s i n d i c a t e t h a t i t 
w i l l not be possible t o reach NMWQCCR standards w i t h the proposed 
reclamation system, Amoco w i l l p e t i t i o n NMOCD t o approve e i t h e r , 
(1) t e r m i n a t i o n of reclamation, or (2) i n s t a l l a t i o n of an 
a l t e r n a t i v e c o r r e c t i v e a c t i o n system. 
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CLOSURE AND LIMITATIONS 

This Remedial Action Plan has been prepared f o r the exclusive use 
of Amoco Production Company as i t p e r t a i n s t o the Gallegos Canyon 
Unit Well No. 162, located i n the Northwest h of the Southeast k , 
Section 36, Township 29 North, Range 12 West, NMPM, San Juan 
County, New Mexico. 

The Plan i s based on i n f o r m a t i o n provided by Amoco concerning 
subsurface hydrogeology, l i t h o l o g y and groundwater contamination at 
the s i t e . Due t o possible unforeseen subsurface v a r i a t i o n s between 
w e l l s , borings and sample p o i n t s , there i s no guarantee t h a t 
execution of t h i s Plan w i l l r e s u l t i n r e s t o r a t i o n of contaminated 
groundwater t o desired water q u a l i t y standards. 

A l l work w i l l be performed i n accordance w i t h g e n e r a l l y accepted 
p r o f e s s i o n a l p r a c t i c e s i n geotechnical, environmental and petroleum 
engineering. 

R e s p e c t f u l l y submitted, 
Envirotech, Inc. Reviewed by: 

JCB/162RAP1.DOC 

References: 

"New Mexico Water Qu a l i t y Control Commission 
Regulations", Parts 1, 3 & 5, as amended through August 
18, 1991. 

Geological Engineer 
Michael K. Lane, P.E. 
Geological Engineer 
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APPENDIX A 

FIGURE 1 - SITE LOCATION MAP 

FIGURE 2 - SITE MAP 

FIGURE 3 - TOTAL BTEX CONTOUR 

FIGURE 4 - GROUNDWATER SURFACE CONTOUR 

FIGURE 5 - RECLAMATION SYSTEM FLOW DIAGRAM 



HORN CANYON, N. MEX. 
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1965 
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1 MILE 
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UTM GRID AND 1979 MAGNETIC NORTH 
DECLINATION AT CENTER OF SHEET 

CONTOUR INTERVAL 20 FEET 
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NATIONAL GEODETIC VERTICAL DATUM OF 1929 
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LOCATION MAP: •AMW-3 

I 

® AMW-2 — 
ri t 

• AMW-1 
c 

Not To Scale 

Pit 
Well • 
Head 

Not To Scale : 

1/4 1/4 1/4 J / 4 S T R. 

AMW-1 Uthotogfc Log 
Page. of 

LOCATION m- AMW-1 SITE in- GCU-162 
SITE COORDINATES ( f t . ) : . 
N E 
GROUND ELEVATION ( f t . MSL): 
STATE: N.M. COUNTY: San Juan 
DRILLING METHOD: Power Auger/Hand Auger 
DRILLING CONTR. 
DATE STARTED: 3 - 3 - 9 2 
FIELD REP.: M. Mohorcich 

. DATE COMPLETED: 3 - 3 - 9 2 , 

COMMENTS: Old #3 Is Our # 1 . 35 ' North Oi Pit Fencing 
Bill Olacn's Old #3 

LOCATION DESCRIPTION: North Of Hammond Cty Rood 5500 

DEPTH 

( f t . ) 
UTH. 

RUN 

FROM TO 

SAMPLE 

I.D. TYPE 
uses VISUAL CLASSIFICATION 

7s? 

10 

Ty, 
15 

20 

25 

30 

0—6' Sand: moderate yellowish brown 10 
YR 5 / 4 to dusky yellow 5 Y 5 / 4 70% 
medium to coarse grain with 10% 
smaller and 305 larger grains, (very 
coarse) unconsolidated, moderate 
sort ing to poorly sorted. 

6 - 3 ' Clavev Sand: light olive gray 5 Y 5 / 2 
to dusky yellow 5 Y 6 / 4 . Slight to 
moderate plastic clay with 
approximately 6055 fine grain sands. 

8 - 1 3 ' Sand: light olive gray 5 Y 5 / 2 to dusky 
yellow 5 Y 6 / 4 . Fine to medium 
grained moderate sorting with some 
hydrocarbon smell f rom 10—13'. 

1 3 - 1 5 ' Sandv Clav: greenish black 5 GY 2 / 1 
very fine sand in a slight to moderately 
plastic clay (60%). Slight rust streaks 
and black organic laminations, heavy 
staining and odor. 

1 6 - 2 0 ' Sand: light olive gray 5 Y 5 / 2 fine to 
medium grained approximately 60—7071 
medium and 3071 fine, quartz moist at 
16—18". saturated, water at 19' . odor. 

22 ' T.D. at 22 ' - drove well pt. f rom 20 ' 



AMW-4 UTHOLOQC LOG 

LOCATION MAP: AMW-4 

PROOUCED WATER — « Q 
PIT 

FENCE-H 

N.T.S. 

.1/4 1/4 1/4 1/4 S 3 6 _ T 2 a N R l 2 W 

LOCATION DESCRIPTION: 

Poge 1 of 

SITE m- GCU-162 
SITE COORDINATES ( f t ) : 
N 

LOCATION in- AMW-4 

GROUNO ELEVATION ( f t MSL): 
STATE: J L i L COUNTY: SAN JUAN 
DRILLING METHOO: HAND AUGER 
DRILLING CONTR.:. 
DATE STARTED: 3 - 2 7 - 9 2 
FIELD RFP- M. MOHORCICH 
COMMENTS: 

DATE COMPLETED: 3 - 2 7 - 9 2 

DEPTH 
(FT.) 

UTH. 
RUN 

i FROM TO 

SAMPLE 

1.0. TYPE 
uses VISUAL CLASSIFICATION 

10 

15 

20 

25 

30 

ti­
l t 

1 
m 

0-1.5 ' SILTY SAND: DARK YELLOWISH BROWN 10YR 
4 / 2 , MOIST. VERY FINE GRAIN, WELL SORTED, 
UNCONSOLIDATED. COLOR CHANGE AT 1* TO 
MODERATE YELLOWISH BROWN 10YR 5 / 4 
VERY FINE GRAIN SAND. 

I . 5-7 .0 ' SAND: MODERATE YELLOWISH BROWN 10YR 
5 /4 , FINE TO COARSE GRAINED, ~70% FINE 
TO MEDIUM, 30% COARSE SAND. POORLY 
SORTED, DRY, UNCONSOLIDATED, COLOR 
CHANGE AT 3.2-7.0* TO OUSKY YELLOW 
5Y 6 /4 . 

7 . 0 -11 ' CLAYEY SILT: LIGHT OUVE GRAY 5Y 5 / 2 . 
-3055 CLAY. MODERATELY PLASTIC, SLIGHTLY 
MOIST, SEMI CONSOLIDATED. | 

I I . 0-13.0 ' SILTY SAND: DUSKY YELLOW 5Y 6/4 , VERY j 
FINE TO FINE GRAIN (70%). WELL SORTED. 
SLIGHTLY MOIST. UNCONSOLIDATED. j 

13.0-18.5' SAND: OUSKY YELLOW 5Y 6 /4 FINE TO 
MEDIUM GRAIN, MOIST. UNCONSOLIDATED. 
HYDROCARBON STAIN AND OOOR AT 17.9*. 
OUVE GRAY 5Y 4 / 2 . MEDIUM GRAIN, H20 
AT 18*. 

18.5-19.0* SILTY SAND: LIGHT OUVE GRAY 5Y 5 /2 . 
SATURATED. SLIGHTLY CONSOLIDATED. 

19.0-20.0' SAND: LIGHT OUVE GRAY 5Y 5 /2 . TO 
DUSKY YELLOW 5Y 6 /4 , MEDIUM TO COARSE 
GRAIN, SUBANGULAR SLOUGHING IN AT 20*. 

T.D. AT 20'. 



AMW-6 UTTOLOGfC LOG 
Page 1 of _ 1 

LOCATION MAP: 

N.T.S. 

PRODUCED WATER — j 
PIT j 

FENCE—j 
AMW-5 

1/4 1/4 1/4 1/4 S 3 J _ T 2 9 N R 1 2 W 

SITE m- GCU 162 LOCATION in- AMW-5 
SITE COORDINATES (ft.): 
N 
GROUND ELEVATION ( f t MSL): 
STATE: N.M. COUNTY: 
ORIUJNG tinri-inn- HAND AUGER 
DRILLING CONTR.: 
DATE STARTED: 3 - 2 7 - 9 2 
FIELD BFP- M. MOHORCICH 

SAN JUAN 

DATE COMPLETED: 3 -27 -92 

COMMENTS- UPGRADIENT WF1 I INSIDE FENCE AT SOUTH END 
OT SITE 

LOCATION DESCRIPTION: 

DEPTH 
(FT.) 

UTH. 
RUN 

FROM TO 

SAMPLE 

1.0. TYPE 
uses VISUAL CLASSIFICATION 

10 

15 

•to 

20 

25 

0-1.5" SILTY SAND: DARK YELLOWISH BROWN 10YR 
4 / 2 . MOIST, SUGHTLY PLASTIC, WELL SORTED 
MEDIUM GRAIN SAND. 

I . 5-2.0" SAND: DARK YELLOWISH ORANGE 10YR 6 /6 , 
FINE TO MEDIUM GRAIN. SLIGHTLY CoCo , 
CEMENTED BUT UNCONSOLIDATED. 

2.0-9.0* 5ANJJ: DUSK YELLOW 5Y 6 /4 , VERY FINE 
TO COARSE, MOSTLY FINE TO MEDIUM(~70?:). 
UNCONSOLIDATED. POORLY SORTED. 

9.0-11.0' CLAYEY SILT: LIGHT OUVE GRAY 5Y 5/2 TO 
DUSKY YELLOW 5Y 6/4 , MOIST, MODERATE 
PLASnCrTY. 

I I . 0-15.0 ' CLAYEY SILTY SAND & SAND: STRINGERS 
OF CLAYEY SILTY SANDS ALTERNATING IN 
PRIMARILY MEDIUM GRAIN SANDS, LIGHT OUVE 
GRAY TO DUSKY YELLOW WITH RUST 
LAMINATIONS THROUGHOUT, MODERATELY 
SORTED, UNCONSOUDATED. 
• -H20 ENCOUNTERED AT 20' 

15.0-25.0' CLAYFY SILT: UGHT OUVE GRAY 5Y 5/2 . 
MODERATELY PLASTIC. SEMICONSOUDATED. 

T.D. AT 25' DUE TO BOREHOLE SLOUGHING 

30 



GROUNDWATER MANAGEMENT S E C T J O N ^ ^ ^ ^ 
Amoco Corporation - Environmental Affairs andJtefety Department 

3 ^ 

7-

Driller s j r v ^ r o ^ / ^ ^ , 
Location ffl • ̂  36> TzgM D r i m n g M e ^ p ^ g g j ^ l o w S t e m A l l g e r 

. Sample Type Split Spoon Boring Depth 2-1 

^Length l"7 

;iin~gtiP \Q / 

Well No. 

Project No. 

Well Type 

Amoco GCV) Gyv\ F * 4 Ife Z 

Observation 

Date Drilled. 

Hole Diameter _SL" 

Schedule 40 PVC Type Schedule 40. screw joints Casing: Material 

Screen: Material Schedule 40 PVC 

Filter Pack Material Glo<oAo S>1ICA 'Sjĵ lQ 

Backfill Material %&4txi\t / G m A 

Ground Surface Elevation CH.*7G? 

Depth (te-2.Cc (^Slo^S^^Q.OlO 

Upper Seal Type Bgv^H'vfew^ 

Lower Seal Type SftAWkt &&\ 

Top of Casing Elevation ^fti^B 

Diameter. 

Diameter. 

Logger n Ilmun C u 3 . ^ 4 r 

Well as Constructed 

Steel Protective Casing 
w/Locking _ _ _ _ _ 
Cover -

Depth, Depth 
(Soatype) 

Feet 

Sample 
Interval Soil Description 

"N" 
Value 

PID 
tfeufcpee 

(ppm) 

Cap-

Ground 
Surface—n-v 
Concrete 
Seal 

2 in. 
Diameter 
PVC Pipe" 

Bentonite 
Seal 

Threaded 
Joint 
Gravel 
Pack 

0.01 in. 
Screen 
Slots 

Screw 
Cap 

••S'S 

u-s-s 

+.<?-

..s-s 

.•s-s' 

.•vv 

.•s-s' 
••s-s' 
.-s-s' 
.-s-s' •»•••••« 
••vv 

0 -

2 -

6 -1 
8 -

10 

1 2 -

14 -

1 6 -

1 8 -

20 

2 2 -

2 4 -

2 5 -

Z-7 -

Hps 

2 . \ 

lo-I 5.1 

386 

2 D -2.1.f SfrN"D 

I D Z.7 
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NVIROTECH In. 

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

BORING k COMPLETION LOG - R' 

PROJECT. AMOCO GCU 16£ R EC L-MATION 

BORING Nc: RW NE. 

JOB No.-
PAGE N. 
LOCATION: GCU isa 

Bi 

CLIENT: AMOCO PRODUCTION COMP AN'; DATE 3TMRT: 8 - 2 4 -

CCMTFACTQR: EfV/TFQTECK OATE FINISH: 8 - 2 4 -

EGUIPMENT USED: TRUE r- MOUNTED CME-55 HQLLOO ITEM AJQEF PF IL DRILLER: DDMDHUE 
PREPARED BY: BLAGl 

DEPTH 
FEET 

LITH 
ICON 

:OMPLETIDN 

Q_ - J FIELD CLASSIFICATION AND REMARKS 

5 

10. 

15. 

20. 

YELLOW/GREEN CLAYEY SILTY SAND, DRY TD MOIST, MINOR 
COHESIVE, RIRM. 

CAME AS ABOVE, EXCEPT MOIST 

YELLOW '"GREEN SILTY SANDY CLAi . PLASTIC, MOIST, WITH 
STRINGERS DR SILTY CLAYEY SAND. 

I I SAME ABOVE, EXCEPT ./ER: MOI 

:AME AS ABOVE. EXCEPT ELACr TO GREY COLOR, ODOR OR 
< > D P O C A R B O N CONTAMINATION. 

ATI iP-TE SILT'-,, CLA < EY SAND *£TE 

a i 

2 i 

CIO ME AEO ,-E 

DRAWING: -MOCO/RW2LOG 
DATE: 9 • 93 
OWN B ' I : JCB 



INVIROTECH In V 

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

BORIC C-T COMPLETION LOG - RW#3 : BORING No: RW ND. 

j JOE Nn- 92140 

PROJECT: AMOCO GCU 16c RECLAMATION 
CLIENT: AMOCO PRODUCTION COMFANY 

PAGE No: Bl 
.! LOCATION: GCU i6c 

•IT RAC TOP: ENVIROTECH, IMC 
DATE START: 8 - 2 4 - 9 : 
DATE FINISH: 8 - 2 4 - 9 : 

EOUIPMEMl USED:TPUC L MOUNTED CME-55 HOLLOW ] E D DPIL DRILLER: DONOHUE 
PREPARED BY: BLAG: 

LITH 
ICON 

I COMPLETION 

FIELD ON AND REMARKS 
YELLOW/GREEN COARSE GRAINED SAND, DRY TO MOISL NON 
COHESIVE, RIRM, 

ta i 

z ! 

YELLOW/GREEN SILTY SANDY CLAY 
STRINGERS OF SILTY CLA-EY SAND. 

PLASTIC, MOIST, WITH 

SAME AS ABOVE. EXCEPT BLAQ TO GREY COLOR, ODOR OR 
HYDROCARBON CONTAMINATION. 

• YE' SAND, -TED, 

DRAWING: AMOCO/RW3LOG 
DATE: 9 / 9 3 
OWN BY: JOB 



I 
I ENVIROTECH Inc 

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

BORING k COMPLETION LOG R W ^ 4 | BORING No: RW ND ^ 

_ _ E i JOE No- 92140 
PROJECT. AMDCD GCU 160 RECLAMATION 
CLIE!IT: AMOCO PRODUCTION COMPANY 

'AGE No: Bl 
LOCATION: GCU 16C 

CONTRACTOR: EN0- IFOTECH 
EQUIPMENT 

DATE START: 8 - 5 5 - 9 : 
D.-TE FINISH: 8 - 5 5 - 9 S 

ED:TRIO HDUNTED CME-55 HDLL ' T T DFIL DRILLER: DOMOHUE 
PREPARED BY: BLAG1: 

DEPTH 
FEET 

LITH ! 
ICON 

rOMFLETIDN 

FIELD CLASSIFI ION NC> REMART S 

N 

10. 

YELLOW/GREEN CLAYEY CILTY SAND, DRY TO MOIST, MINDR 
COHESIVE, RIRM, 

Z I 

g I •'ELLQW 'GREEN SILTY SANDY CLAY, FY 
:TRINGERS OR SILTY CLAYEY SAND. 

MOIST, WITH 

W I 1 SAME AS ABOVE, EXCEPT MOIST 

SAME AS ABOVE.. EXCEPT VERY MOIST. 
SAME AS ABOVE, E \CERT ELAO TO GPE 
HvDRDCAPBON CONTAMINATION. 
SILT i CLAYEY SAND. WATER SATURATED. 

COLOR, ODOR OR 

, M F -BO 

DRAWING: AMOCO. RW4L0C 
DATE: 9 93 
OWN BY: ICB 



ENVIROTECH Inc 

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

BORING Sc COMPLETION. LOG WC5 BORING No: RW MD. 

JOB Mo- Q PA 40 

PROJECT: AMDCD GCU 160 RECL 
CLIENT: 

PAGE No: Bl 
iMATIDN LOCATION: GCU ISE 

AMDCD PRDDUCTION CDMPANV 

CONTRACTOR: ENVIPOTECH, IMC 

DATE START: 8 - 2 5 - 9 3 
DATE FINISH: 8 - 2 5 - 9 C 

EQUIPMENT USED: T R I O MOUNTED CME-55 HOLLOV STEr ]EP DRILL 
DRILLER: DONOHUE 
PREPARED BY: BLAbG 

DEPTH 
FEET 

I T X j I > COMPLETION 

ICON FIELD FICATION AND REMARKS 

5 

10. 

EOJ 

YELLOW/GREEN CLA f EY SILTY SAND, DRY TO MOIST, MINOR 
COHESIVE, FIRM, 

11 
a i 

YELLOW/GREEN SILTY SANDY CLAY. 
STRINGERS OR SILTY CLA i EY SAND. 
SAME AS ABOVE,. EXCEPT MOIST 

:LASTIC, MOIST, WITH 

SAME AS ABOVE, EXCEPT VERY MOIST 
I SAME -S ABOVE, EXCEPT EL AC 1 TO GPE i COLDP, 
[ HYDROCARBON CONTAMINATION. 
I SILT'; CLAYEY SAND. WATER SATURATED. 

ODOR OF 

_h - - -

VIE ,BOVE. 

DRAWING: AM0C0/RW5L0G 
DATE: 9 / 9 3 
DWN BT: JOB 



NVIROTECH Inc 

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

BORING Sc COMPLETION LOG - RWA6 BORING No: Rw ND. 

JOB Mo: 9 c 14 U 

PROJECT. AMDCD GCU 160 REDLAMATIDN 
CLIENT: AMDCD FRDDUCTIDN C OMR AN Y 

PAGE No: Bl 
LOCATION: ecu l&a 

CONTRACTOR: ENVIROTECH. INC 
DATE START: 8-B6-'?G 
DATE FINISH: 8 - 2 6 - ? : 

EQUIPMENT USED:TRUCK MOUNTED CME-55 HOLLOW CTEM JER DRILL DRILLER: DONOHUE 
PREPARED EY: B L A G L 

LITH 
ICON 

COMPLETION 

FIELD CLASS! Fl CAT I ND REMARKS 
YELLOW/GREEN CLAYEY CILTY CAND. DP' 
COHESIVE, RIRM. 

"D MOISL MINOR 

YELLOW/GREEN SILTY SANDY CLAY PLASTIC, MOIST, WITH 
STRINGER'S OF SILTY C L A ' I E ' . SAND, 
SAME AS ABOVE, EXCEP" MOIST 

:'AME ABOVE, EX'CE— '/EFO MOIIT 

i = i | SAME AS A B O ' V E , E < Y I E P T BLACK TD GREY COLOR, DDOR DR 
| = ! IjHYDROCARBON CONTAMINATION. 

ND 

3 I 

I A M E -V 

DRAWING: AMOCO "VtSLO 
DATE' 9 -'93 
OWN B'r: JOB 
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AMOCO CORPORATION: GROUNDWATER MANAGEMENT SECTION 

ANALYTICAL RESULTS FOR DISSOLVED HYDROCARBONS 

Location: GCU Com F 162, Farmington, NM 

Lab#: 93W1076 

Date sampled: 07/15/93 

Method: Amoco Mo d i f i e d 8015 

Date received: 07/16/93 

Sample ID 

T r i p blank 

MW-3 

MW-4 

MW-5 

MW-6 

MW-9 

MW-10 

MW-10 Dup. 

Benz 

ND 

0.027 

0.548 

ND 

0.048 

ND 

ND 

ND 

Tolu 

ND 

0.002 

0.004 

ND 

0.005 

ND 

ND 

ND 

EtBz 

ND 

ND 

0.109 

ND 

0.027 

ND 

ND 

ND 

Xyls 

ND 

ND 

1.03 

ND 

0.280 

ND 

ND 

ND 

BTEX 
TOTAL 

ND 

0.029 

1.69 

ND 

0.360 

ND 

ND 

ND 

NOTES 
1. U n i t of data i s mg/L. 
2. ND = not detected a t or above r e p o r t i n g l i m i t . 
3. Benz = benzene, Tolu = toluene, EtBz = ethylbenzene, Xyls = xylenes, 
4. Reporting l i m i t f o r benzene, toluene, ethylbenzene, and each xylene 

i s 0.001 mg/L. 

Comments: 

Sampled by: EnviroTech - Nelson Velez 

Date analyzed: 07/24/93 Checked by: T. G. M i l l e r 

1 
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AMOCO CORPORATION: GROUNDWATER MANAGEMENT SECTION 

ANALYTICAL RESULTS FOR DISSOLVED HYDROCARBONS 

Location: Gallegos Canyon Unit 162, Farmington, NM 

Lab#: 93W0182 Method: Amoco Modified 8015 

Date sampled: 02/19/93 Date received: 02/22/93 

Sample ID Benz Tolu EtBz Xyls 

Trip blank ND 0.002 0.001 0.007 

Rcvry Well ND 0.001 ND 0.002 

Rcvry Well ND ND ND ND 
(Duplicate) 

BTEX 
TOTAL 

0.010 

0.003 

ND 

NOTES 
1. Unit of data i s mg/L. 
2. ND = not detected at or above reporting l i m i t . 
3. Benz = benzene, Tolu = toluene, EtBz = ethylbenzene, Xyls = xylenes, 
4. Reporting l i m i t f o r benzene, toluene, ethylbenzene, and each xylene 

i s 0.001 mg/L. 

Comments: Freon i n t r i p blank i s more than three months old. 
Freon i n t r i p blank has been contaminated with septum 
material. 

Sampled by: Envirotech - Jim Weahkee 

Date analyzed: 02/22/93 Checked by: T. G. M i l l e r 

1 



AMOCO CORPORATION: GROUNDWATER MANAGEMENT SECTION 

ANALYTICAL RESULTS FOR PETROLEUM HYDROCARBONS IN WATER 

Location: Gallegos Canyon Unit 162, Farmington, NM 

Lab#: 93W0182 Method: Amoco Modified 8015 

Date sampled: 02/19/93 Date received: 02/22/93 

Sample ID Vola t i l e s Semi-Volatiles 

Trip blank ND ND 

Recovery well ND ND 

Recovery well Dup. ND ND 

NOTES 
1. Unit of data i s mg/L. 
2. ND = Not Detected at or above reporting l i m i t . 
3. The reporting l i m i t for TPH by GC i s 1 mg/L for v o l a t i l e s and 

1 mg/L for semi-volatiles. 

Comments: 

Date analyzed: 02/22/93 Checked by: T. G. M i l l e r 
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AMOCO CORPORATION: GROUNDWATER MANAGEMENT SECTION 

ANALYTICAL RESULTS FOR DISSOLVED HYDROCARBONS 

Location: Amoco GCU "Com F" #162, Farmington, NM 

Lab#: 92W1641 Method: Amoco Modified 8015 

Date sampled: 12/16/92 Date received: 12/18/92 

Sample ID Benz Tolu EtBz Xyls 
BTEX 
TOTAL 

MW-5 ND 0.002 0.002 0.013 0.017 

NOTES 
1. Unit of data i s mg/L. 
2. ND = not detected at or above reporting l i m i t . 
3. Benz = benzene, Tolu = toluene, EtBz = ethylbenzene, Xyls = xylenes, 
4. Reporting l i m i t f o r benzene, toluene, ethylbenzene, and each xylene 

i s 0.001 mg/L. 

Comments: No t r i p blank returned with samples. 

Sampled by: APC GMS - K. P. H. 

Date analyzed: 12/22/92 Checked by: T. G. M i l l e r 
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CBMS] 5 92W1641 
Reported on 21-DEC-1992 at 13:25 
Modified on 21-DEC-1992 at 13:25 

Paqe 1 

L i ' S - t R u n S e q u e n c e F i 1 

ANALYST NAME ZBAR 
LIMS ANALYSIS ID 12/16/92 
Amoco GCU "Com F" #162, Farmington, NM 

ANALYSIS INFORMATION 

Analysis name 92W1641 
Method name MBTEX 
C a l i b r a t i o n name MBTEX 
C a l i b r a t i o n sequence Sequential Standard 
User parameter 1 name D i l u t i o n 

SAMPLE SUMMARY 

SAMPLE LIMS ID 
NUMBER 

1 MW-5 

No. Sample name 

SAMPLE NAME 

92W1641A Amoco SCU, Farmington, NM. 

Bo LIMS I d User 

1 92W1641A Amoco SCU, 20 MW-5 

USER PARAMETER VALUES 

1.0 

SAMPLE 

1 

DILUTION 

1.00000 

INTERNAL/DILUTION STANDARDS 

I 
I 
< 

I 

3AMPLE 
NUMBER 

ISTD1 
AMOUNT 

ISTD2 
AMOUNT 

1.00000 1.00000 

PROCESSING ORDER 

SAMPLE NUMBER 

1 

TYPE 

Sample 

I 

ISTD3 
AMOUNT 

1.00000 

DILI 
AMOUNT 

1.OOOOO 

DIL2 
AMOUNT 

1.OOOOO 



I 
1 
I 
I 

GROUNDWATER MANAGEMENT SECTION 
AMOCO CORPORATION - ENVIRONMENTAL AFFAIRS AND SAFETY 

FLUID AND SOIL SAMPLE TRANSMITTAL FORM 

SEND SAMPLES TO: 

GROUNDWATER MANAGEMENT LABORATORY 
7201 E. 38 t h ST., SPACE 7253 
TULSA, OK 74145 

PHONE: (918)660-4420 FAX: (918)660-4443 

RESULTS TO: AMOCO 

• CONSULTANT 

L_l OjTHER (PROVIDE INFO BELOW) 

NAME 

ADDRESS 

I 
I 
I 
1 

| ADDRESS STREET h x i f m ( y y ^ A [ 

STATE ZIP 

FROM: 

(Please Print) /Wop? ^V7yW-(l^ • 
AMOCO OPERATING COMPANY 

AMOCO MARKETING DJ STRICT OFFICE (IF APPLICABLE) 

AMOCO REPRESENTATIVE AUTHORIZ AUTHORIZING WORK 

CONSULTING FIRM 

j L 
CONSULTING FIRM • PROJECT MANAGER TEL* 

STREET ADDRESS / MAILING ADDRESS 

CITY STATE ZIP 

LOCATION SAMPLED: " f i t n P'' 
FACILITY NAME f^^OCO G C U 

(Use AMOCO Facility Numbers When Known) 

AMOCO FACILITY # 

KJWV CITY STATE 

I 
I 
I 

RESULTS REQUESTED: 

GROUNDWATER: SOIL: 

X . BTEX BTEX 
MTBE MTBE 
TPH TPH 
OTHER 

PRODUCT: 

PRODUCT 
CHARACTERIZATION 
LEAD CONTENT 

DATE RESULTS REQUIRED: 

• INDICATE HERE IF 
DRINKING WATER SAMPLES 

I 
I 
I 

NUMBER OF SAMPLES SHIPPED: 

COLLECTED FROM: 

X OBSERVATION WELL 
RECOVERY WELL 
WATER WELL 
TEST BORING 
SEPARATOR 
OTHER 

. DISCHARGE POINT 

. WATER TAP 

. STREAM 

.TANK 
PIT 

DATE COLLECTED. 
BY. 

DATE SHIPPED. 

BY. 
VIA 

Al JnA 
M L 

I 
I 
I 
I 

REASON FOR SAMPLING OR ADDITIONAL INFORMATION & REMARKS: 

SHIPPED BY: 
SIGNATURE ' 

RECEIVED BY: 

DATE 

FORM 3672 Jul-91) 

SIGNATURE DATE 

PLEASE ATTACH COMPLETED ORIGINAL CHAIN OF CUSTODY" FORM 
OR 

COMPLETE FORM ON REVFRSF SIDE 
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[SMS] 6 92W1641,1,1 
Reported on 22-DEC-1992 at 06:44 

I 
I 

^ I n j e c t i o n R e p o r t 

J A c q u i r e d on 2 2 - D E C - 1 9 9 2 a t 0 6 : 0 3 

Page 1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

280; 

2«f-
> 

J 20(f-

c 

S 120-
801 

40-
a 

(0 

z 
u 
3 
J 
o 
I-

. 1 

W - 1 IST 20 25X 
Tine (minutes) 

Tfl .0 

AMOCO, Groundwater Management Section 

Sample Name 
Sample I d 
Sample Type 
B o t t l e No 

92W1641A Amoco GCU, Farmington, NM. 
MW-5 
Sample Am o un t =1.OOOOO 
20 

PEAK INFORMATION 

RT mins RT EXD Area uVs •o/L Peak nane Width 

8.044 8.050 33237 0.914 SURR1 5.3 
11.213 11.200 4121 0.003 TOLUENE 6.1 
13.280 13.350 26419 0.924 SURR2 4.8 
14.129 14.100 4029 1)7003 ETHYLBENZENE 6.7 
14.342 14.350 17202 0.011 P/M-XYLENE 5.3 
16.196 16.100 77032 3.868 SURR3 8.0 

Totals 

I 
Unknowns 
Quantified 
Brand Total 

7691363 
162041 
7853404 

N/A 
5.722 
5.722 

I 



I 
[GMS] 5 92W1641,1,1 
Reported on 22-DEC-1992 at 06:45 I 

! _ 

I n j e c t i o n R e p o i~ - t 

^ A c q u i r e d on 2 2 - D E C - 1 9 9 2 a t 0 6 : 0 3 

Page 1 

I 
I 
I 
I 
I 
I 
I 

280 -

240-
> 
w 2(W-
>. 

160-
c 

c 120-

40-
a 
a 
3 
(0 

u 
z 
u 
3 
J 
o 
h 

uiz 

? >- cr 

I' 
10.0 

0 I T 
i i i i I 

ib'.!)' ' 1 ' iu ' 1 ' '2b'.U' ' ' M J I L. 
40. 

Tine (ninutes) 

MOCO, Groundwater Management Section 

—Sample Name 
•Sample Id 
Sample Type 
B o t t l e No 

I 
I 

92W1641A Amoco GCU, Farmington, NM. 
MW-5 
Sample Amount=1.OOOOO 
20 

PEAK INFORMATION 

1 
1 
1 

RT »ins RT EXD Area uVs w/L Peak naae Width 

8.040 8.050 17939 0.787 SURR1 5.3 
11.222 11.200 1622 0.002 TOLUENE 4.8 
14.129 14.100 2374 0.002 ETHYLBENZENE 6.7 
14.338 14.350 12082 07010 P/M-XYLENE 5.1 
15.089 15.100 2986 0.003 0-XYLENE 4.5 
16.169 16.050 9836 0.328 SURR3 7.5 

otals 
Unknowns 

•Quantified 
Ipand Total 

3879092 
46840 

3925932 

N/A 
1.131 
1.131 

1 



AMOCO CORPORATION: GROUNDWATER MANAGEMENT SECTION 

ANALYTICAL RESULTS FOR DISSOLVED HYDROCARBONS 

Location: Gallegos Canyon Unit#162, Farmington, NM 

Lab#: 92W1549 

Date sampled: 11/25/92 

Method: Amoco Modified 8015 

Date received: 11/30/92 

Sample ID 

T r i p blank 

MW-3 A 

MW-4 

MW-5 

MW-6 

MW-7 

MW-8 

MW-9 

MW-10 

MW-10 Dup. 

Benz 

ND 

0.001 

1.30 

0.054 

0.154 

0.654 

3.52 

0.003 

ND 

ND 

Tolu 

0.004 

0.115 

0.288 

1.08 

1.01 

12.6 

17.0 

0.013 

0.003 

0.002 

EtBz 

0.001 

0.112 

0.408 

0.544 

0.242 

6.56 

3.95 

0.004 

0.001 

0.001 

Xyls 

0.007 

1.07 

3.01 

4.38 

1.91 

33.5 

2 4 . 3 

0 . 0 3 0 

0 .007 

0 . 0 0 4 

BTEX 
TOTAL 

0.012 

1.30 

5.01 

6.06 

3.32 

53.3 

48.8 

0.050 

0.011 

0.007 

NOTES 
1. Unit o f data i s mg/L. 
2. ND — not detected a t or above r e p o r t i n g l i m i t . 
3. Benz = benzene, Tolu = toluene, EtBz = ethylbenzene, Xyls = xylenes, 
4. Reporting l i m i t f o r benzene, toluene, ethylbenzene, and each xylene 

i s 0.001 mg/L. 

Comments: Product samples shipped i n same container as water samples. 

Sampled by: Envirotech - Jim Weahkee 

Date analyzed: 12/01/92 Checked by: T. G. M i l l e r 
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GROUNDWATER MANAGEMENT SECTION 
AMOCO CORPORATION - ENVIRONMENTAL AFFAIRS AND SAFETY 

FLUID AND SOIL SAMPLE TRANSMITTAL FORM 

I 
I 

SEND SAMPLES TO: 

GROUNDWATER MANAGEMENT LABORATORY 
7201 E. 38 t h ST., SPACE 7253 
TULSA, OK 74145 

PHONE: (918)660-4420 FAX: (918)660-4443 

RESULTS TO: J 3 l AMOCO 

• CONSULTANT 

• O T H E R (PROVIDE INFO BELOW) 

NAME 

ADDRESS 

CITY STATE ZIP 

FROM: 
(Please Print) 

AMOCO OPERATING COMPANY 

AMOCO MARKETING DISTRICT OFFICE (IF APPLICABLE) 

IEPRES AMOCO REPRESENTATIVE AUTHORIZING WORK 

CONSULTING FIRM 

vJ I rf- IJbp* Ii .jr St? Ufa) 632'6kit 
CONSULTING FIRM - PROJECT MANAGER 

STREET ADDRESS / MAILING ADDRESS 

CITY 1 STATE ZIP 

t 
(Use AMOCO Facility Numbers When Knov^ j 

AMOCO FAHH \T<*Seit4k>f.t> ftaci^-g fW /Juj'.t 

CITY /tf/2jrr/AjJ~fc/o STATE A/' M<?^ 

LOCATION SAMPLED: 

FACILITY NAME ( r a i l P$OS fa-AJtfru> U A J ' A AJA / / , 2, 

ADDRESS STREET 

RESULTS REQUESTED: 

GROUNDWATER: SOIL: 

X BTEX BTEX 
MTBE 
TPH 

£k±LS— OTHER 

.MTBE 
TPH 

PRODUCT: 

PRODUCT 
CHARACTERIZATION 
LEAD CONTENT 

DATE RESULTS REQUIRED: 

• INDICATE HERE IF 
DRINKING WATER SAMPLES 

NUMBER OF SAMPLES SHIPPED: 

COLLECTED FROM: 

OBSERVATION WELL 
RECOVERY WELL 
WATER WELL 
TEST BORING 
SEPARATOR 
OTHER Af^/.vVoe 

DISCHARGE POINT 
. WATER TAP 
. STREAM 
.TANK 
PIT 

DATE COLLECTED / / - 2 5 - 9 2 . 

DATE SHIPPED. 
BY. 

VIA 

REASON FOR SAMPLING OR ADDITIONAL INFORMATION & REMARKS: 

: / DATE 
SHIPPED BY: 

gl/SNATURE ~~1 DATE 

RECEIVED BYf y 

SIGNATURE DATE 

PLEASE ATTACH COMPLETED ORIGINAL CHAIN OF CUSTODY' FORM 
| OR 

(FORM 3672 Jul-91) COMPLETE FORM ON REVERSE SIDE 



AMOCO CORPORATION: GROUNDWATER MANAGEMENT SECTION 

ANALYTICAL RESULTS FOR DISSOLVED HYDROCARBONS 

Location: Gallegos Canyon Unit#162, Sec.36-T29N-R12W, San Juan Basin, NM 

Lab#: 92W1132 

Date sampled: 09/04/92 

Method: Amoco M o d i f i e d 8015 

Date r e c e i v e d : 09/08/92 

Sample ID 

T r i p blank 

MW-3 

MW-4 

MW-5 

MW-6 

MW-7 

MW-8 

Benz 

ND 

Eqpmnt blank ND 

ND 

1.71 

ND 

0.158 

0.346 

0.119 

Tolu 

ND 

ND 

ND 

0.009 

ND 

0.196 

1.09 

0.003 

EtBz 

ND 

ND 

ND 

0.407 

ND 

0.045 

0.096 

0.011 

Xyls 

ND 

ND 

ND 

3.03 

ND 

0.503 

0.992 

0.064 

BTEX 
TOTAL 

ND 

ND 

ND 

5.15 

ND 

0.902 

2.53 

0.197 

I. SO 

3 3 Z 

NOTES 
1. U n i t o f data i s mg/L. 
2. ND = not detected a t or above r e p o r t i n g l i m i t . 
3. Benz = benzene, Tolu = toluene, EtBz = ethylbenzene, Xyls = xylenes, 
4. Reporting l i m i t f o r benzene, toluene, ethylbenzene, and each xylene 

i s 0.001 mg/L. 

Comments: 

Sampled by: Amoco GMS - K. P. Heaton 

Date analyzed: "09/09/92 Checked by: T. G. M i l l e r 

1 



AMOCO CORPORATION: GROUNDWATER MANAGEMENT SECTION 

ANALYTICAL RESULTS FOR TOTAL PETROLEUM HYDROCARBONS 

Loca t i o n : Gallegos Canyon Unit#162, Sec.36-T29N-R12W, San Juan Basin, NM 

Lab#: 92W1132 Method: Amoco Mo d i f i e d 8015 

Date sampled: 09/04/92 Date received: 09/08/92 

Sample ID 

T r i p blank 

Eqpmnt blank 

MW-3 

MW-4 

MW-5 

MW-6 

MW-7 

MW-8 

V o l a t i l e s 

ND 

ND 

ND 

6 

ND 

1 

3 

ND 

Semi-Volatiles 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NOTES 
1. ND = Not Detected at or above r e p o r t i n g l i m i t . 
2. The r e p o r t i n g l i m i t f o r TPH by GC i s 1 mg/L f o r v o l a t i l e s and 

5 mg/L f o r s e m i - v o l a t i l e s . 

Comments: 

Date analyzed: 09/09/92 Checked by: T. G. M i l l e r 

1 
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GROUNDWATER MANAGEMENT SECTION 
AMOCO CORPORATION - ENVIRONMENTAL AFFAIRS AND SAFETY 

FLUID AND SOIL SAMPLE TRANSMITTAL FORM 

I 
I 

SEND SAMPLES TO: 

GROUNDWATER MANAGEMENT LABORATORY 
7201 E. 38 t h ST., SPACE 7253 
TULSA, OK 74145 

PHONE: (918)660-4420 FAX: (918)660-4443 

RESULTS TO: ^ ^ A M O C O 
• CONSULTANT 

NAME 

ADDRESS 

C ] JOTHER (PROVIDI (PROVIDE INFO BELOW) 

CITY AM-1 STATE ZIP 

FROM: 

(Please Print) 
AMOCO OPERAT jyacOMPANY-^ 

Jti*U Oil ^TMMrr^lA A/* 
AMOCJ3 MARjCEJING DISTRJC/ OFFIC^ (IF APPLICABLE)/ ' 

1 C 
:ABLEJ ' • 

CONSULTING FIRM- PROJECT MANAGER 

STREET ADDRESS / MAILING ADDRESS 

CITY STATE ZIP 

r 
A / / I A \ 

'LED: * LOCATION SAMPLED: 

FACILITY NAME 

STREET \ V T ? 

(Use AMOCO Facility Numbers When Kno< 

ADDRESS 

AMOCO FACILITY # ^ 

CITY ' STATE 

RESULTS REQUESTED: 

GROUNDJ/VATER: SOIL: 

BTEX BTEX 
MTBE 
TPH 

.OTHER 

TOUNDJW/ 

RTF 

MTBE 
TPH 

PRODUCT: 

PRODUCT 
CHARACTERIZATION 
LEAD CONTENT 

DATE RESULTS REQUIRED: 

• INDICATE HERE IF 
DRINKING WATER SAMPLE. 

I 
I 
1 

NUMBER OF SAMPLES SHIPPED: 

COLLECTED FROM: 

. OBSERVATION WELL 

. RECOVERY WELL 

. WATER WELL 

.TEST BORING 

. SEPARATOR 

. OTHER 

I 
DISCHARGE POINT DATE COLLECTED y a * > J ^ / ^ / f ^ • 

.WATERTAP RY f C f . A f c f i , ^ | 

. STREAM 

.TANK DATE SHIPPED. 

.PIT BY. 

VIA 

REASON FOR SAMPLING OR ADDITIONAL INFORMATION & REMARKS: 

SHIPPED BY: 

RECEIVED BY: 
SIGNATURE DATE 

/FORM 3672 Jul-91) 

PLEASE ATTACH COMPLETED ORIGINAL 'CHAIN OF CUSTODY' FORM 
OR 

COMPLETE FORM ON REVERSE SinF 

I 
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GROUNDWATER MANAGEMENT SECTION 
AMOCO CORPORATION - ENVIRONMENTAL AFFAIRS AND SAFETY 

FLUID AND SOIL SAMPLE TRANSMITTAL FORM 

I 
I 

SEND SAMPLES TO: 

GROUNDWATER MANAGEMENT LABORATORY 
7201 E. 38 t h ST., SPACE 7253 
TULSA, OK 74145 

PHONE: (918)660-4420 FAX: (918)660-4443 

RESULTS TO: AMOCO 

• CONSULTANT 
D l O T H E R (PROVIDE INFO BELOW) 

NAME Ha*W 
ADDRESS 

CITY STATE ZIP 

FROM: 

(Please Print) 
AMOCO OPERATING COMPANY 

AMOCO MARKETING D<3TRICTCFFICE (IF APPLICABLE) 

AMOCO REPRESENTATIVE AUTHORIZING WORK NTATIVE AUTHi 

CONSULTING FIRM 

J L 
CONSULTING FIRM - PROJECT MANAGER TEL# 

STREET ADDRESS / MAILING ADDRESS 

CITY STATE 

LOCATION SAMPLED: 

FACILITY NAME AWttCC? 6CO " f " Cor^ $\(j>Z-

(Use AMOCO Facility Numbers When Kno^ 

AMOCO FACILITY # 

ADDRESS STREET CITY C i ^ r w i ^ T y ^ STATE 

RESULTS REQUESTED: 

GROUNDWATER: SOIL: 

BTEX BTEX 
MTBE 
TPH 
OTHER 

MTBE 
TPH 

PRODUCT: 

^ P R O D U C T 
\ s CHARACTERIZATION 

LEAD CONTENT 

DATE RESULTS REQUIRED: I 
I 

• INDICATE HERE IF 
DRINKING WATER SAMPLES 

NUMBER OF SAMPLES SHIPPED: 

COLLECTED FROM: 

\S OBSERVATION WELL 
. RECOVERY WELL 
. WATER WELL 
.TEST BORING 
.SEPARATOR 
.OTHER 

. DISCHARGE POINT 

. WATER TAP 

. STREAM 

.TANK 
PIT 

DATE COLLECTED. 

BY. 

DATE SHIPPED. 
BY. 

VIA 
Wains 

i 
t 
i 

REASON FOR SAMPLING OR ADDITIONAL INFORMATION & REMARKS: 

I 
I 
I 

SHIPPED BY: 

RECEIVED BY: 
SIGNATURE DATE 

/ C D R M f \ K 7 0 .Inl-Q-n 

PLEASE ATTACH COMPLETED ORIGINAL CHAIN OF CUSTODY' FORM 
OR 

C O M P L E T E F O R M OM R F V F R S F «?inF 
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I 
Reported on 28-DEC-1992 at 17:21 nage x 

I n d e c i : 

Acquired on 28-DEC-1992 at 16:37 

VAX MULTICHROM 

R e p o i — t 

Analyst Name 
L ims I d 
Comment 
Method T i t l e 
Sample Name 
Sample I d 
Sample Type 
B o t t l e No 

ZACKOA 
12/28/92 
Product c h a r a c t e r i z a t i o n f o r hydrocarbons 
Method f o r Product C h a r a c t e r i z a t i o n 
Amoco GCU "F" Com #162, Farmington, NM 
92P0277A 
Sample Am o un t =1.00000 

PEAK INFORMATION 

RT mins Area uVs Per cent 

m 222 66663 0.4 
2.996 352545 2. 1 
3.347 347323 2. 1 
3.729 40121 0.2 
4.444 208644 1.3 
4.769 838484 5.1 
5. 196 1510633 9.2 
5.973 331543 2.0 
7.151 774491 4.7 
8.258 168239 1.0 
8.476 734763 4.5 
8.956 177501 1. 1 
9.476 554436 3.4 
11.169 247819 1 .5 
11.556 335924 2.0 
13.427 214798 1.3 
14.529 31048 0.2 
15.147 161923 1.0 
16.738 135123 0.8 
18.236 111660 0.7 
19.640 80718 0.5 
20.969 60348 0.4 
22.231 55313 0.3 
23.427 47852 0.3 
24.569 59220 0.4 
25.658 37127 0.2 
26.698 31207 ~ ~~ 0.2 
27.698 28485 0.2 
28.653 25486 0.2 
29.569 21644 0.1 
30.458 27611 0.2 
31.307 18553 0. 1 
32.129 17752 0. 1 
32.938 16454 0.1 

Peak name Width 

C5 
C6 
2,4-DMP 
BENZENE 
IS00CTANE 
C7 
MCH 
TOLUENE 
C8 
ETHYLBENZENE 
M/P-XYLENE 
0-XYLENE 
C9 
1,2,4-TMB 
CIO 
C i l 
NAPHTHALENE 
C12 
C13 
C14 
C15 
C16 
C17 
C18 
C19 
C20 
C21 
C22 
C23 
C24 
C25 
C26 
C27 
C28 

2. IA 
2. IA 
2.1 
2. 1 
2. 1 
3.5 
4.0 
2.7 
4.5 
3 
7 
7 
5 

2.7 
3.2 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.9 
2.7 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
II 
1 
0 
fl 

nsrrej-—I.J V^HKU I I Page 2 
Reported on 28-DEC-1992 at 17:21 

RT mins Area uVs Per cent Peak name , Width 

33.760 13145 8.0E-2 C29 3.2 
34.622 7454 4.5E-2 C30 3.5 
35.538 5034 3.1E-2 C31 4.0 

Totals 
Unknowns 8522829 N/A 

7897088 48.1 
16419917 48.1 
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GROUNDWATER MANAGEMENT SECTION I 
AMOCO CORPORATION - ENVIRONMENTAL AFFAIRS AND SAFETY 

F L U I D A N D S O I L S A M P L E T R A N S M I T T A L F O R M I 

SEND SAMPLES TO: 

GROUNDWATER MANAGEMENT LABORATORY 
7201 E. 38 t h ST., SPACE 7253 
TULSA, OK 74145 

PHONE: (918)660-4420 FAX: (918)660-4443 

RESULTS TO: j % \ AMOCO 

• CONSULTANT 

• O T H E R (PROVIDE INFO BELOW) 

NAME H>UcixL ShtyUUr*~ 
ADDRESS nfCZ 

CITY STATE ZIP 

FROM: 

(Please Print) 
AMOCO OPERATING COMPANY 

AMOCO MARKETING DISTRICT OFFICE (IF APPLIC^BL|) I 

AMOCO REPRESENTATIVE AUTHORIZING WORK 

CONSULTING FIRM f . 

I<̂ R rmwi^ ( ) 

• 
CONSULTING FIRM - PROJECT MANAGER TEL # • 

1 STREET ADDRESS / MAILING ADDRESS 

1 
CITY STATE 

LOCATION SAMPLED: (Use AMOCO Facility Numbers When KnoBi) 

FACILITY NAME 

ADDRESS STREET 

AMOCO FACILITY # ^ 

STATE 

RESULTS REQUESTED: 

GROUNDWATER: SOIL: 

BTEX BTEX 
MTBE MTBE 
TPH TPH 
OTHER 

PRODUCT: 

^ P R O D U C T 
^ CHARACTERIZATION 

LEAD CONTENT 

DATE RESULTS REQUIRED: 

• INDICATE HERE IF 
DRINKING WATER SAMPLE. 

I 
I 
I 

NUMBER OF SAMPLES SHIPPED: 

COLLECTED FROM: 

_ j > ^ O B S E R V A T I O N WELL 
RECOVERY WELL 
WATER WELL 
TEST BORING 
SEPARATOR 
OTHER 

. DISCHARGE POINT 

.WATER TAP 

. STREAM 

.TANK 
PIT 

DATE COLLECTED. 
BY 

I 
t 

DATE SHIPPED 

BY /falfoy . 
VIA 

f REASON FOR SAMPLING OR ADDITIONAL INFORMATION & REMARKS: 

RECEIVED BY: 
SIGNATURE 

PLEASE ATTACH COMPLETED ORIGINAL 'CHAIN OF CUSTODY' FORM 
OR 
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[3 MS J 15 92PRDT1104.6,1 
Reported on 4-N0V-1992 at 21:57 

Page 1 

I n c i e c i : i o n R e p o r t : 

Acquired on 4-NQV-1992 at 21:16 

AMOCO, Groundwater Manaqement Section 

Analvst Name 
L ims I d 
Comment-
Method T i t l e 
Sample Name 
Sample Id 
Sample Type 
B o t t l e No 

ZSTN01 
11/04/92 

Method f o r Product C h a r a c t e r i z a t i o n 
GCU"Com F"#162, San Juan Cnty, NM MW-7 
92P024SA 
S a m D 1 e A m o u n t = 1 . 00000 
6 

PEAK INFQRMATION 

';T mins Area uVs Per cent Peak name Width 

2.227 10163 6.8E-2 C5 1 .6A 
2.996 158905 1 . 1 C6 1 .6A 
o. 396 29312 0.2 2,4-DMP 1.9 
3.733 6361 4.2E-2 BENZENE 2. 1 
4.436 144160 1 .0 IS00CTANE 2.1 
4.751 607443 4.0 C7 2.9 
5. 173 1117420 7.4 MCH 3.5 
5. 956 197768 1 .3 TOLUENE 2.4 
7.151 787972 5.2 C8 4.5 
3.25S 175067 1 .2 ETHYLBENZENE 4. 0 
8.471 713713 4.7 M/P-XYLENE 3.5 
S. 956 174815 1 .2 0-XYLENE 
9.480 635364 4.2 C9 3.5 

1 1 .169 274259 1 .8 1 ,2,4-TMB 2. 7 
11.560 391421 J-v / C10 3.2 
13.431 266951 1 .8 Cl 1 2.9 
15.147 193453 1 .3 C12 
16.742 145289 1 .0 C13 2.7 
JL '_J « JL. U»* •_' 99228 0.7 C14 r> ~? 

19.644 89656 0. 6 C15 2.7 
20.978 74229 0.5 C16 
22.240 70850 0.5 C17 2. 7 
23.440 60633 0.4 CIS 2.7 
24.57S 69594 0.5 r-1 o 

w 1 .-• 2. 7 
25.667 48151 0.3 C20 2.7 
26.707 39686 0.3 C21 2.7 
27.702 36016 0.2 C22 2.7 
28.653 31056 0.2 C23 2.7 
29.578 26269 0.2 C24 2.7 
30.467 27553 0.2 C25 ~ J 

Xi m ( 

31.311 20739 0. 1 C26 2.9 
32.138 15216 0. 1 C27 2.9 
32.942 12403 8.2E-2 C2S 2.7 
' • j -7 -7 •—\ 
-— a f I 1 O 10440 6.9E-2 C29 2. 9 



fGMS3 15 92PRDT1104,6,1 
Reported on 4-N0V-1992 a t 21:57 

Page 2 

RT mins Area uVs Per cent Peak name Width 

34.631 7560 5.0E-2 C30 3.2 
35.556 5374 3.6E-2 C31 3.7 

T o t a l s 
Unknowns S267347 N/A 

6774690 45.0 
15042037 45.0 
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I o cai.5 

Unknowns 8161246 
8200210 

1 i.-"3i.< .1 cr ' 

N/A 
50. 1 



CGMS1 15 92PRDT0910.8,1 Pags 
Reported on 10-3EP-1992 at 22:45 

I n . j e c t x o r i R e p o i — t 

Acquired on 10-SEP-1992 at 22:04 

AMOCO, Groundwater Management Section 

Analyst Name : ZSTN01 
Lims I d : 09/10/92 
Comment : 
Method T i t l e : Method f o r Product C h a r a c t e r i z a t i o n 
Sample Name 
Sample Id 
Sample Tvpe 
B o t t l e No 

6CU#162, San Juan Basin, NM MW-1 
92P0220A 
Sample Am o un t =1.00000 
S 

PEAK INFORMATION 

RT mins Area uvs Per cent Peak name w i o t n 

2.240 383697 2.3 C5 1 . 6A 
3.031 626075 3.8 26 2. 1 
* - t • - J i " ' — i 504516 3. 1 2.4-DMP 2.1 
3.756 129777 0.8 BENZENE 2. 1 
4.476 22842? 1 .4 IS00CTANE 2.4 
4.309 966787 5.9 C7 3.5 
5.236 1663473 10.2 MCH 4.3 
6.027 564893 3. 5 TOLUENE 
7. 1S2 636490 4.2 Cb 4.2 
3.25B 151422 0.9 ETHYLBENZENE 4.3 
S. 502 650186 4.0 M/P-XYLENE 3.3 
8.987 15?323 1 .0 D-XYLENE •— -7 

^~. i 

9.498 421?26 2.6 C? 2a? 
11.191 182970 1 . 1 1,2,4-TMB 2.4 
11.578 •—• • —? ~~\ •—1 1 .4 C10 
13.449 145636 0.9 C i l 2.4 
14.564 20306 0. 1 NAPHTHALENE . —f 

.U- a .' 

15.16? 11536? 0. 7 C12 2.4 
16.76? 89379 0 .5 C12 2 a 4 
13.262 66646 0.4 C14 —: • . 
21.004 31357 O . C16 2.4 
22.267 26834 0 a 2 217 2.4 

AtL~ •~n -j •— —7 1 
i 4 i / 4- 0. 1 CIS 2.4 

24.604 22534 0. 1 Cl? •~ ~"7 

25.693 16473 . i C20 2.4 
26.738 13788 S.4E-2 C21 2.4 
27.733 12 •=60 7.9E-2 C22 2.7 
28.693 1 1460 7.0E-2 C23 f i i' , , 
29.60? 10086 6.2E-2 C24 2.4 
30.493 1 1350 6.9E-2 C25 2. ? 
31.351 ?642 5.9E-2 w LZ-

j - > . — : 

32.178 7282 4.5E-2 C27 2.9 
5740 3.5E-2 C28 2.9 

33.813 3901 2.4E-2 C2? 
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[EMS] 15 92PRDT09 10,9,1 
Resorted on 10-SEP-1992 at 23:52 

'aas 1 

I n o e c t i o n R et jr> o 

Acquired on 10-SEP-1992 at 23:12 

AMOCO, Groundwater Management Section 

r- -tr 

rtnaivst Name 
L ims I d 
Comment 
Method T i t l e 
bamoie Name 
Samole Id 
Sample Tvoe 

ZSTN01 
09/10/92 

Method f o r Product C h a r a c t e r i s a t i o n 
G0U#i62, San Juan Basin. NM MW-2 
92P0220B 
Sample Am o un t =1.00000 

PEAK INFORMATION 

mins Area uvs Per ce n t Peak name Width 

2. 240 104198 0.6 1 . 6A 
3.027 448445 • — i — J 06 1 .9 
-• • 6: / 6 391474 2.4 2.4-DMP •-. < 
3.756 70205 0.4 BENZENE 2.7A 
4 .476 212402 i T I300CTANE 2.4 
4. S04 870460 5.3 C7 
cr •— — -j 1497486 9.0 MCH 4.0 
5.99a 21 1523 1 .3 TOLUENE 2.4 
7 . l 9 1 >J "I ~2r O "7- 4.8 4.3 

^ —J . —J / ™ 
i. :'" O l'' w 1 . 1 ETHYLBENZENE 

w . -~: 1 i 773439 .1 —? 
8 { M/P-XYLENE 4.0 

6 . 'T'7'6 187226 1 . 1 0-XYLENE T- 7 
? . 5 I 1 551982 .-J 09 ~ cr 

1 .200 241337 1 s 1,2,4-TMB 
1 .591 325208 2. f j Li i L'1 

3. 462 203840 i - xL 01 i 2.7 
4 .569 23408 NAPHTHALENE ^ . * t 

1624 9 0 1 ("1 I-' 1 • — i — ' 1624 9 0 L̂. a / 

6 . 773 125581 0. S •*~ 1 "Ti "7 

6 .276 103501 0 . 6 014 '— —7 

1 . 016 -!6wa-2 C) ;""*-; Uio i i i a -7-

'— . ̂ 76 50636 \\ n i s —' 
J. 4 /6 43583 

• • 
CIS 

4,613 cr ~n -? — j o 0.3 019 2. 7 
D . i''-J'*i 327P.9 0 . 2 020 V "7 

6.74 t 26950 0.2 021 •— w 
7.74 2 2D7D'-.-' 0.2 (-• ' - i •-. 2.9 
6. 69B 21876 0. 1 023 "> "7 

9.613 18727 0. 1 024 
0 .502 22647 0. 1 025 3.2 
1 . 6 19630 0 . 1 026 
—• i 7 c 14333 8.7E-2 027 •"!? Q 

•7 O C- "7 7 . 2 E - 028 i - - " i 

" • '— ' 
1 J. L-: •_' •_' 028 

w . 6 1 6 7S6l 4.7E-2 029 - — i 

•Jj a j j . 

HI in 



"SMS] 15 92PKDT0V10.V . 1 
Recortec on 10-SEP-1992 a t 23:52 

JL±P s A r e i _ u V = El§J l__C£ui E iL* ><_Jj^iI> s_ 

34.630 4647 2.SE-2 C30 
35.604 4439 2.7E-2 C31 

T o t a l s 
Unknowns 864/106 N/A 

79065S0 47.8 
16553986 47.8 
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E N V I R O T E C H L A B S 

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

EPA METHOD 8020 
AROMATIC VOLATILE ORGANICS 

Client : Amoco Project #: 92140 
Sample ID: RW #1 (15-18') Date Reported: 11-05-92 
Laboratory Number: 3623 Date Sampled: 10-27-92 
Sample Matrix: S o i l Date Received: 10-27-92 
Preservative: Cool Date Extracted: 10-28-92 
Condition: Cool & Intact Date Analyzed: 11-01-92 

Analysis Requested: BTEX 

Det. 
Concentration Limit 

Parameter (ug/Kg) (ug/Kg) 

Benzene ND 40. 2 
Toluene 145 50 
Ethylbenzene ND 40. 2 
p,m-Xylene 353 70 
o-Xylene ND 30. 1 

SURROGATE RECOVERIES : Parameter Percent Recovery 

Trifluorotoluene 
Bromfluorobenzene 

119 % 
108 % 

Method: Method 5030, Purge-and-Trap, Test Methods for 
Evaluating Solid Waste, SW-846, USEPA, Sept. 1986. 

Method 8020, Aromatic V o l a t i l e Organics, Test Methods 
for Evaluating Solid Waste, SW-846, USEPA, Sept. 1986, 

ND - Parameter not detected at the stated detection l i m i t . 

Comments: GCU Com F 162 Separator P i t C4494 

s f , $U*A 
Analyst ' Re 

1 p-ry/^j^^^-^ 
vi6w 



E N V I R O T E C H L A B S 

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

MODIFIED EPA METHOD 8015 
NONHALOGENATED VOLATILE ORGANICS 

C l i e n t : Amoco Pr o j e c t #: 92140 
Sample ID: RW #1 (15'-18') Date Reported: 10-29-92 
Laboratory Number: 3623 Date Sampled: 10-27-92 
Sample M a t r i x : S o i l Date Received: 10-27-92 
Pres e r v a t i v e : Cool Date Extracted: 10-28-92 
Condition: Cool and I n t a c t Date Analyzed: 10-29-92 

Analysis Requested: TPH 

Det. 
Concentration L i m i t 

Parameter (mg/Kg) (mg/Kg) 

Total Petroleum Hydrocarbons 129 0.0032 

Method: Method 5030, Purge-and-Trap, Test Methods f o r 
Evaluating Solid Waste, SW-846, USEPA, Sept. 1986. 

Method 8020, Aromatic V o l a t i l e Organics, Test Methods 
f o r Evaluating Solid Waste, SW-846, USEPA, Sept. 1986. 

ND - Parameter not detected at the stated detection l i m i t . 

This analysis was based on a Gasoline c a l i b r a t i o n . 

Comments: GCU Com F #162 Separator P i t C4494. 

Analyst y ' 



E N V I R O T E C H L A B S 

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

MODIFIED EPA METHOD 8015 
NONHALOGENATED VOLATILE ORGANICS 

Cli e n t : Amoco 
Sample ID: 
Laboratory Numbers 
Sample Matrix: 
Preservative: 
Condition: 

RW #1 (15'-18') 
3623 
S o i l 
Cool 
Cool and Intact 

Project #: 92140 
Date Reported: 10-29-92 
Date Sampled: 10-27-92 
Date Received: 10-27-92 
Date Analyzed: 10-28-92 
Analysis Requested: TPH 

Parameter 

Total Petroleum Hydrocarbons 

Concentration 
(mg/Kg) 

750 

Det. 
Limit 
(mg/Kg) 

0.0024 

Method: Method 5030, Purge-and-Trap, Test Methods for 
Evaluating Solid Waste, SW-846, USEPA, Sept. 1986. 

Method 8015, Nonhalogenated V o l a t i l e Organics, 
Test Methods for Evaluating Solid Waste, SW-846, USEPA, 

Sept. 1986 

ND - Parameter not detected at the stated detection l i m i t . 

This analysis was based on a Diesel c a l i b r a t i o n . 

Comments: GCU Com 162 Separator P i t C4494. 

Analyst 
i. 6 ^ 

Reviefj 



ENVIROTECH LABS 
aaaaffl 
5796 US HIGHWAY 64-3014 • FARMINGTON, NEW MEXICO 87401 

PHONE: (505) 632-0615 . FAX: (505) 632-1865 

EPA METHOD 8020 
AROMATIC VOLATILE ORGANICS 

Cli e n t : 
Sample ID: 
Laboratory Numbers 
Sample Matrix: 
Preservative: 
Condition: 

NA 
Laboratory Blank 
BTLB1101 am 
Water 
NA 
NA 

Project #: NA 
Date Reported: 11-05-92 
Date Sampled: NA 
Date Received: NA 
Date Analyzed: 11-01-92 
Analysis Requested: BTEX 

Parameter 

Benzene 
Toluene 
Ethylbenzene 
p,m-Xylene 
o-Xylene 

Concentration 
(ug/L) 

ND 
ND 
ND 
ND 
ND 

Det. 
Limit 
(ug/L) 

0.4 
0. 5 
0.4 
0.7 
0.3 

SURROGATE RECOVERIES Parameter 

Trifluorotoluene 
Bromfluorobenzene 

Percent Recovery 

99 % 
109 % 

Method: Method 5030, Purge-and-Trap, Test Methods for Evaluating 
Solid Waste, SW-846, USEPA, Sept. 1986 

Method 8020, Aromatic V o l a t i l e Organics, Test Methods for 
Evaluating Solid Waste, SW-846, USEPA, Sept. 1986 

ND - Parameter not detected at the stated detection l i m i t . 

Comments: 

nalyst Review 



ENVIROTECH L A B S 

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

MODIFIED EPA METHOD 8015 
NONHALOGENATED VOLATILE ORGANICS 

C l i e n t : 
Sample ID: 
Laboratory Number: 
Sample M a t r i x : 
P r e s e r v a t i v e : 
Condition: 

NA 
Laboratory Blank 
DSLB1028 
Water 
NA 
NA 

Pr o j e c t #: NA 
Date Reported: 10-29-92 
Date Sampled: NA 
Date Received: NA 
Date Analyzed: 10-28-92 
Analysis Requested: TPH 

Det. 
Concentration L i m i t 

Parameter (mg/L) (mg/L) 

T o t a l Petroleum Hydrocarbons ND 0.12 

Method: Method 5030, Purge-and-Trap, Test Methods f o r 
Evaluating S o l i d Waste, SW-846, USEPA, Sept. 1986. 

Method 8015, Nonhalogenated V o l a t i l e Organics, 
Test Methods f o r Eval u a t i n g S o l i d Waste, SW-846, USEPA, 

Sept. 1986 

ND - Parameter not detected a t the s t a t e d d e t e c t i o n l i m i t . 

This a n a l y s i s was based on a Diesel c a l i b r a t i o n . 

Comments: 



E N V I R O T E C H L A B S 

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

MODIFIED EPA METHOD 8015 
NONHALOGENATED VOLATILE ORGANICS 

C l i e n t : 
Sample ID: 
Laboratory Number: 
Sample M a t r i x : 
P r e s e r v a t i v e : 
Condition: 

NA 
Laboratory Blank 
GSLB1029 am 
Water 
NA 
NA 

Pr o j e c t #: NA 
Date Reported: 10-29-92 
Date Sampled: NA 
Date Received: NA 
Date Analyzed: 10-29-92 
Analysis Requested: TPH 

Det. 
Concentration L i m i t 

Parameter (mg/L) (mg/L) 

T o t a l Petroleum Hydrocarbons ND 0.16 

Method: Method 5030, Purge-and-Trap, Test Methods f o r 
Evaluating S o l i d Waste, SW-846, USEPA, Sept. 1986. 

Method 8015, Nonhalogenated V o l a t i l e Organics, 
Test Methods f o r Eval u a t i n g S o l i d Waste, SW-846, USEPA, 

Sept. 1986 

ND - Parameter not detected a t the s t a t e d d e t e c t i o n l i m i t . 

This sample was based on a Gasoline c a l i b r a t i o n . 

Comments: 
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E N V I R O T E C H L A B S 

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

EPA METHOD 8020 
AROMATIC VOLATILE ORGANICS 

Client: Amoco Project #: 92140 
Sample ID: MW #9 Date Reported: 11-05-92 
Laboratory Number: 3645 Date Sampled: 10-28-92 
Sample Matrix: S o i l Date Received: 10-28-92 
Preservative: Cool Date Extracted: 10-29-92 
Condition: Cool & Inta c t Date Analyzed: 11-01-92 

Analysis Requested: BTEX 

Det. 
Concentration Limit 

Parameter (ug/Kg) (ug/Kg) 

Benzene ND 39. 4 
Toluene 520 49. 3 
Ethylbenzene ND 39.4 
p.m-Xylene 3,020 69 
o-Xylene 2,880 29. 6 

SURROGATE RECOVERIES Parameter 

Trifluorotoluene 
Bromfluorobenzene 

Percent Recovery 

105 % 
118 % 

Method: Method 5030, Purge-and-Trap, Test Methods for 
Evaluating Solid Waste, SW-846, USEPA, Sept. 1986. 

Method 8020, Aromatic V o l a t i l e Organics, Test Methods 
for Evaluating Solid Waste, SW-846, USEPA, Sept. 1986, 

ND - Parameter not detected at the stated detection l i m i t . 

Comments: GCU Com F 162 Separator P i t C4494 

JL 
Analyst Re 



E N V I R O T E C H L A B S 

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

MODIFIED EPA METHOD 8015 
NONHALOGENATED VOLATILE ORGANICS 

C l i e n t : Amoco 
Sample ID: 
Laboratory Number: 
Sample M a t r i x : 
P r e s e r v a t i v e : 
Condition: 

MW # 9 
3645 
S o i l 
Cool 
Cool and I n t a c t 

P r o j e c t #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Analysis Requested: 

Parameter 

T o t a l Petroleum Hydrocarbons 

Concentration 
(mg/Kg) 

17.9 

92140 
10-29-92 
10-28-92 
10-28-92 
10-28-92 
10-29-92 
TPH 

Det. 
L i m i t 
(mg/Kg) 

0.0032 

Method: Method 5030, Purge-and-Trap, Test Methods f o r 
Evaluating S o l i d Waste, SW-846, USEPA, Sept. 1986. 

Method 8020, Aromatic V o l a t i l e Organics, Test Methods 
f o r E v a l u a t i n g S o l i d Waste, SW-846, USEPA, Sept. 1986. 

ND - Parameter not detected a t the s t a t e d d e t e c t i o n l i m i t . 

This a n a l y s i s was based on a Gasoline c a l i b r a t i o n . 

Comments: GCU Com F #162 Separator P i t C4494. 



E N V I R O T E C H L A B S 

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

MODIFIED EPA METHOD 8015 
NONHALOGENATED VOLATILE ORGANICS 

Cli e n t : Amoco 
Sample ID: 
Laboratory Numbers 
Sample Matrix: 
Preservative: 
Condition: 

MW #9 
3645 
S o i l 
Cool 
Cool and Intact 

Project #: 92140 
Date Reported: 10-29-92 
Date Sampled: 10-28-92 
Date Received: 10-28-92 
Date Analyzed: 10-28-92 
Analysis Requested: TPH 

Parameter 

Total Petroleum Hydrocarbons 

Concentration 
(mg/Kg) 

224 

Det. 
Limit 
(mg/Kg) 

0.0024 

Method: Method 5030, Purge-and-Trap, Test Methods for 
Evaluating Solid Waste, SW-846, USEPA, Sept. 1986. 

Method 8015, Nonhalogenated V o l a t i l e Organics, 
Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
Sept. 1986 

ND - Parameter not detected at the stated detection l i m i t . 

This analysis was based on a Diesel c a l i b r a t i o n . 

Comments: GCU Com F #162 Separator P i t C4494, 

Analyst 
I 

Revi 
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E N V I R O T E C H L A B S 

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

EPA METHOD 8020 
AROMATIC VOLATILE ORGANICS 

Client : Amoco Project #: 92140 
Sample ID: MW #10 (12'-14') Date Reported: 11-05-92 
Laboratory Number: 3649 Date Sampled: 10-28-92 
Sample Matrix: S o i l Date Received: 10-28-92 
Preservative: Cool Date Extracted: 10-29-92 
Condition: Cool & Intact Date Analyzed: 11-01-92 

Analysis Requested: BTEX 

Det. 
Concentration Limit 

Parameter (ug/Kg) (ug/Kg) 

Benzene ND 39.9 
Toluene 313 49.9 
Ethylbenzene ND 39.9 
p.m-Xylene 1,660 70 
o-Xylene 1,810 29.9 

SURROGATE RECOVERIES: Parameter Percent Recovery 

Trifluorotoluene 113 % 
Bromfluorobenzene 93 % 

Method: Method 5030, Purge-and-Trap, Test Methods for 
Evaluating Solid Waste, SW-846, USEPA, Sept. 1986. 

Method 8020, Aromatic V o l a t i l e Organics, Test Methods 
for Evaluating Solid Waste, SW-846, USEPA, Sept. 1986. 

ND - Parameter not detected at the stated detection l i m i t . 

Comments: GCU Com F 162 Separator P i t C4494 



ENVIROTECH L A B S 

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

I 

MODIFIED EPA METHOD 8015 
NONHALOGENATED VOLATILE ORGANICS 

C l i e n t : Amoco Pr o j e c t #: 92140 
Sample ID: MW # 10 Date Reported: 10-29-92 
Laboratory Number: 3649 Date Sampled: 10-28-92 
Sample M a t r i x : S o i l Date Received: 10-28-92 
Pres e r v a t i v e : Cool Date Extracted: 10-28-92 
Condition: Cool and I n t a c t Date Analyzed: 10-29-92 

Analysis Requested: TPH 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

T o t a l Petroleum Hydrocarbons 20.7 0.0032 

Method: Method 5030, Purge-and-Trap, Test Methods f o r 
Evaluating Solid Waste, SW-846, USEPA, Sept. 1986. 

Method 8020, Aromatic V o l a t i l e Organics, Test Methods 
f o r Evaluating Solid Waste, SW-846, USEPA, Sept. 1986, 

ND - Parameter not detected at the stated detection l i m i t . 

This analysis was based on a Gasoline c a l i b r a t i o n . 

Comments: GCU Com F #162 Separator P i t C4494. 

/ 7" Analyst Re v i e 



E N V I R O T E C H L A B S 

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

MODIFIED EPA METHOD 8015 
NONHALOGENATED VOLATILE ORGANICS 

Client : Amoco 
Sample ID: 
Laboratory Number: 
Sample Matrix: 
Preservative: 
Condition: 

MW #10 
3649 
S o i l 
Cool 
Cool and Intact 

Project #: 92140 
Date Reported: 10-29-92 
Date Sampled: 10-28-92 
Date Received: 10-28-92 
Date Analyzed: 10-29-92 
Analysis Requested: TPH 

Det. 
Concentration Limit 

Parameter (mg/Kg) (mg/Kg) 

Total Petroleum Hydrocarbons 23.2 0.0024 

I 

Method: Method 5030, Purge-and-Trap, Test Methods for 
Evaluating Solid Waste, SW-846, USEPA, Sept. 1986. 

Method 8015, Nonhalogenated V o l a t i l e Organics, 
Test Methods for Evaluating Solid Waste, SW-846, USEPA, 

Sept. 1986 

ND - Parameter not detected at the stated detection l i m i t . 

This analysis was based on a Diesel c a l i b r a t i o n . 

Comments: GCU Com F #162 Separator P i t C4494. 

Analyst / Review 
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APPENDIX D 

MONITORING NOTES 

PUMP TEST DATA 

PLOTS & CALCULATIONS 
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