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INTRODUCTION 

During the l a s t week of September 1984, Texas-New Mexico 

P i p e l i n e of Hobbs, New Mexico c o n t r a c t e d Groundwater Technology, ^ 

a d i v i s i o n of O i l Recovery System I n c . , t o perform a subsurface 

assessment of potential crude oil loss at the Monument field V 

pipeline. The pipeline group informed Groundwater Technology y V^*A 

that a potential pipeline leak may have occurred which could ~~^y^^^^\^\^-

threaten the nearby municipal water wells. \.^J-^° 

This r e p o r t i n c l u d e s Groundwater Technology i n i t i a l s i t e 

assessment, i n v e s t i g a t i v e procedures, abatement i n s t a l l a t i o n s , 

water sampling and a n a l y s i s and comprehensive hydrogeological 

study f o r determining the p o s s i b l e e f f e c t s of the i n a d v e r t a n t l y 

released crude o i l t o the subsurface. 

BACKGROUND 

I n response t o Texas-New Mexico P i p e l i n e ' s telephone request, 

Groundwater Technology h y d r o g e o l o g i s t a r r i v e d on s i t e on October 

3, 1984 t o begin s i t e e x p l o r a t i o n . Dark patches of suspected 

crude o i l were seen adjacent t o a p i p e l i n e owned by Texas-New 

Mexico. An estimated acre of surface s o i l s were contaminated 

w i t h the leaked crude o i l . As p a r t of an emergency clean-up 

plan the P i p e l i n e Company i n cooperation w i t h the Environmental 0-

Improvement D i v i s i o n and O i l Conservation Department of New 

Mexico excavated an acre of saturated s o i l s t o a depth of approx­

i m a t e l y 4 f e e t . An estimated TO'OO'bafrels of crude o i l was 

removed w i t h the excavated s o i l s . This conservative f i g u r e 

was c a l c u l a t e d assuming t h a t .3 b a r r e l / c u b i c yard (12.6 g a l l o n s ) 

were adsorbed onto the s o i l s over one acre t o a depth of 

2-4 f e e t , 
£ 11 TV 
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I n c o n j u n c t i o n w i t h s o i l excavation, the near by mun i c i p a l 

w e l l ( l o c a t e d approximately 100 f e e t from the excavated a r e a ) , 

was also shut down as f r e e f l o a t i n g o i l was observed t o have 

impacted the w e l l . P u b l i c water needs were then supplied by 

the remaining m u n i c i p a l water w e l l l o c a t e d one quar t e r of a 

mile south of the excavated s i t e . See the appendix f o r a w e l l 

l o c a t i o n map. A back up w e l l l o c a t e d f a r t h e r away from the 

i n v e s t i g a t i o n area was also r e f u r b i s h e d by the P i p e l i n e Company 

t o ensure an adequate water supply. 

LOCAL HYDROGEOLOGY 

The O g a l l a l a A q u i f e r u n d e r l i e s t h i s s e c t i o n of southeastern 

New Mexico. I n t h i s area the major a q u i f e r i s a sand and g r a v e l 

zone semi-confined between a top c a l i c h e l a y e r and bottom red 

beds. S t a t i c water l e v e l was observed t o be 17-20 f e e t below 

the ground surface. S o f t and hard c a l i c h e was encountered from 

1 f o o t t o the water l e v e l . Below the c a l i c h e l a y e r (20-55 f e e t ) , 

a f i n e t o medium grained sand i s encountered. The impermeable 

red beds begin a t a depth of 50-55 f e e t , 

(see Geologic c r o s s - s e c t i o n ) 

The major water bearing zone was observed t o be the medium-

grained sand zone a t 20-55 f e e t . S t a t i c water l e v e l was observed 

t o vary between 17-20 f e e t below the ground surface and, due 

t o the presence of the impermeable c a l i c h e l a y e r the a q u i f e r , 

i s semi-confined or semi-artesian i n some l o c a t i o n s depending 

on depth of the water t a b l e and c a l i c h e . N a t u r a l groundwater 

movement (as def i n e d by the groundwater g r a d i e n t maps) was determined 

t o f l o w from the n o r t h t o the south or from the suspected l o s s 

area toward tne m u n i c i p a l water supply w e l l . 
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INITIAL INVESTIGATIVE PROCEDURES 

On October 3, Groundwater Technology met w i t h l o c a l d r i l l e r s 

at Monument t o discuss t h e i r a v a i l a b i l i t i e s and c a p a b i l i t i e s 

and were put on stand-by s t a t u s . A meeting w i t h the c l i e n t , 

the O i l Conservation Department (OCD) and Groundwater Technology 

f o l l o w e d . The m o n i t o r i n g phase of the study s i t e was discussed 

and permission was given by the OCD f o r d r i l l i n g a c t i v i t i e s 

t o begin. The purpose of the f i r s t phase of e x p l o r a t o r y d r i l l ­

i n g was t o determine the a r e a l e xtent and conc e n t r a t i o n of f u g i t i v e 

product. 

The i n i t i a l s i t e v i s i t c onsisted of measuring the shut 

down water w e l l f o r water l e v e l and p o s s i b l e product i n f i l t r a t i o n , 

l o c a t i n g several i n v e s t i g a t i o n w e l l s t o d e f i n e the contaminated 

area and sampling the water from the remaining down gr a d i e n t 

m u n i c i p a l w e l l s t o determine i f these w e l l s were impacted by 

f r e e f l o a t i n g product and/or d i s s o l v e d hydrocarbons. 

This i n i t i a l i n v e s t i g a t i o n determined t h a t the c l o s e s t 

m u nicipal w e l l was contaminated by f o u r f e e t of product ( f l o a t i n g 

on the water t a b l e i n s i d e the w e l l b o r e ) . The remaining ( a t 

t h a t time) m u n i c i p a l w e l l was not impacted by product and 

subsequent l a b o r a t o r y a n a l y s i s r e p o r t e d the remaining w e l l was 

also not contaminated by di s s o l v e d hydrocarbons and was of 

acceptable q u a l i t y f o r use. An o l d municipal w e l l was r e f u r b i s h e d 

(by Texas-New Mexico P i p e l i n e ) f o r p o s s i b l e use as a p r e c a u t i o n . 

This r e f u r b i s h e d w e l l was brought o n - l i n e because of i t s remote­

ness t o the contaminated area and t o ensure the i n t e g r i t y of 

the water supply system. 
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I n order t o expedite recovery operations the contaminated 

water w e l l was u t i l i z e d as a recovery w e l l . The town's submersible 

water pump was used t o begin t o apply h y d r a u l i c c o n t r o l i n the tyjSfcirlty 

contaminated area. A water d i s p o s a l t r u c k was used t o pump V^'rV; 

4,200 gallons of water t h a t evening. The water was disposed 

of i n a proper manner a f t e r the tank was f u l l . During t h i s 

time an increased thickness of product was observed i n the water 

w e l l . An automatic product recovery pump was l a t e r i n s t a l l e d 

i n the w e l l t o f a c i l i t a t e product r e t r i e v a l . 

MONITORING WELL INSTALLATION 

D r i l l i n g commenced on October 4, 1984 t o i n s t a l l the f i r s t 

s e r i e s of i n v e s t i g a t i o n w e l l s . An a i r r o t a r y r i g was used t o 

d r i l l 8" bore holes. Hand s l o t t e d , 5 " PVC w e l l s were placed 

i n the bore holes. Eight w e l l s were i n i t i a l l y l ocated by Groundwater 

Technology i n order t o begin d e f i n i n g the extent and magnitude 

of product i n the v i c i n i t y of the excavated s i t e and the contaminated 

water w e l l . A f t e r these w e l l s were i n s t a l l e d a d d i t i o n a l w e l l s 

were i n s t a l l e d t o continue t o d e f i n e the area of contamination. 

Presently, the s i t e has twenty-nine observation w e l l s . 

A l l m o n i t o r i n g w e l l s were d r i l l e d t o approximately 30 f e e t , 

screened and cased w i t h 5" PVC, sand packed t o w i t h i n 6 f e e t 

of the surface then surface sealed w i t h P ortland cement. The_ 

screen zones extend between 5-8 f e e t above__,,and__a;,t l e a s t 2 0 f e e t 

below the water t a b l e . Wells were l e f t as casing s t i c k - u p s 

about 1.5 f e e t above grade. f i CA/C ,A%^'f 
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A l l w e l l s were developed w i t h a 15 f o o t r i g b a i l e r . At 

l e a s t f o u r f u l l b a i l e r volumes were removed. The m o n i t o r i n g 

w e l l s were cleaned and developed t o r e f l e c t the t r u e product/water 

l e v e l s found i n the surrounding f o r m a t i o n . 

Wells were surveyed-in f o r l o c a t i o n and v e r t i c a l e l e v a t i o n 

c o n t r o l . By u t i l i z i n g the e l e v a t i o n of the w e l l , Groundwater 

Technology can c o r r e c t l y monitor depth t o water and depth t o 

product i n the w e l l s and r e l a t e the accumulated data t o a common 

e l e v a t i o n . From t h i s data ground water g r a d i e n t , product thickness 

and water t a b l e f l u c t u a t i o n s can be determined. See appendix 

f o r groundwater g r a d i e n t maps before and a f t e r pumping and apparent 

product thickness maps. 

RECOVERY EQUIPMENT INSTALLATION AND OPERATION 

A f t e r the d e c i s i o n was made t o recover o i l from the water 

w e l l , the o r i g i n a l town water pump was purchased by the P i p e l i n e 

Company and was kept o p e r a t i n g i n the w e l l . This e f f o r t kept 

water and product moving toward the pumping w e l l . A d e c i s i o n 

was reached t o r e - f i t the water w e l l t o a product recovery p o i n t 

using s p e c i a l l y designed product c o l l e c t i o n pumps. A double 

pump, explosion p r o o f , recovery system was i n s t a l l e d i n the 

water w e l l on October 12. 

The s e l e c t i o n of equipment was determined from the c o n s t r u c t i o n 

of the e x i s t i n g town w e l l and the groundwater data accumulated 

by Groundwater Technology. 
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An O i l Recovery System 2hp s t a i n l e s s s t e e l Water Table 

Depression Pump was selected f o r the p r o j e c t . This pump was 

chose due t o i t s explosion p r o o f / i n t r i n s i c a l l y safe design and 

i t s automatic c o n t r o l s . A f l o a t probe can be set a t a predetermined 

depth i n the Recovery Well. This probe w i l l cycle the pump 

and keep a cone of depression i n the w e l l . By t h i s means product 

w i t h i n the radius of i n f l u e n c e w i l l begin t o flo w by g r a v i t y 

i n t o the recovery w e l l . 

Discharge waters were pumped across the s i t e i n t o a waste 

water c o l l e c t i o n l i n e . Permission was granted by the owner 

t o u t i l i z e the p i p e l i n e f o r t h i s purpose. 

Once product accumulates i n the recovery w e l l a product 

pump remove the crude o i l i n t o a recovery tank. An O i l Recovery 

System Probe Scavenger was chosen as the product recovery u n i t . 

This system i s also explosion-proof and communicates w i t h a 

pump c o n t r o l system through i n t r i n s i c a l l y safe s i g n a l s . By 

using a f l o a t c o n d u c t i v i t y sensor, the probe w i l l t e l l the Scavenger 

when s u f f i c i e n t product has accumulated i n the w e l l f o r pumping 

(2-4 i n c h e s ) . The l o g i c system w i l l then a u t o m a t i c a l l y t u r n 

the pump on and remove the product. 

220V and 110V e l e c t r i c a l s e r v i c e was brought i n t o the recovery 

shack and wired i n t o explosion-proof r e c e p t a c l e s . 

A f t e r one day of pumping a t approximately 25 gpm, a cone 

of depression drew s i g n i f i c a n t amounts of product i n t o the recovery 

w e l l . The drawdown a t t h i s p o i n t was 17'. When the Probe Scavenger 

was put o n - l i n e i t began t o recover product immediately. Since 

i n i t i a t i o n of product recovery system, approximately 10 0 g a l l o n s 1 

per day of product has been recovered and c o l l e c t e d i n the storage 

tank. T o t a l recovery t o date has exceeded 5,000 g a l l o n s . 

52C3T-P 0*>^$) 
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FURTHER INVESTIGATIVE PROCEDURES 

Following the i n i t i a t i o n of the product recovery system, 

a d d i t i o n a l i n v e s t i g a t i v e procedures were undertaken t o f u r t h e r 

d e f i n e the extent of contamination. By the beginning of November, 

twenty-nine m o n i t o r i n g w e l l s were i n s t a l l e d along 1/3 of a m i l e 

of p i p e l i n e . Areas t o e i t h e r side of the p i p e l i n e were explored 

as product was found i n various c o n f i g u r a t i o n s . 

Monitoring Wells # 9-29 were designed s i m i l a r t o M o n i t o r i n g 

Wells # 1-8. Five i n c h PVC was used w i t h the hand s l o t t e d s e c t i ons 

ranging from a depth of 30 t o w i t h i n 6-10 f e e t of the ground 

l e v e l . A l l M o n i t o r i n g Wells were g r a v e l packed w i t h pea g r a v e l 

and surface-sealed ( a t l e a s t 3 f e e t t h i c k ) w i t h P o r t l a n d cement. 

B a i l i n g of the w e l l s were completed as p r e v i o u s l y mentioned. 

E l e v a t i o n c o n t r o l on a l l 29 w e l l s was completed by King Surveying 

of Hobbs, New Mexico. 

As a second phase design of c o n t r o l l i n g the plume, Well 

11 was converted i n t o a water t a b l e c o n t r o l p o i n t . E l e c t r i c a l 

and plumbing l i n e s were run i n t o a shed l o c a t e d over M o n i t o r i n g 

Well 11. A submersible pump was i n s t a l l e d and c o n t i n u a l l y pumped 

t o h y d r a u l i c a l l y c o n t r o l any product moving down g r a d i e n t from 

Recovery Well #1. Product recovery was designed t o begin as 

product thickness increased i n the v i c i n i t y of M o n i t o r i n g 

Well 11. Due t o c o n s t r u c t i o n c h a r a c t e r i s t i c s of the m o n i t o r i n g , 

the e f f e c t i v e n e s s of t h i s water t a b l e c o n t r o l / p r o d u c t recovery 

w e l l i s l i m i t e d . C u r r e n t l y , a p r o p e r l y designed recovery w e l l 7^ 
" • " ~ " " , \ tjfv ' i 

w i l l be i n s t a l l e d i n t h i s area t o replace the emergency use \ r ^ " " V.'̂ ' 

of t h i s m o n i t o r i n g w e l l and improve hydrogeologic c o n t r o l of 

the product plume i n t h i s area. 
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WATER SAMPLING AND ANALYSIS 

Observation w e l l s not contaminated by f r e e - f l o a t i n g product 

and the p u b l i c water supply w e l l s were incor p o r a t e d i n t o a sampling 

and a n a l y s i s program t o d e f i n e the ex t e n t of d i s s o l v e d hydrocarbon 

contamination and t o monitor groundwater c o n d i t i o n s . 

The sampling procedures conducted o n - s i t e included the 

cleansing and washing of a l l sampling equipment w i t h t r i s o d i u m 

phosphate and d i s t i l l e d water p r i o r t o t h e i r i n t r o d u c t i o n t o 

each w e l l . 

A clean 12" a c r y l i c b a i l e r and the attached cord i s 

soaked and washed i n a TSP s o l u t i o n and r i n s e d several times 

w i t h d i s t i l l e d water before being used t o b a i l a t l e a s t f i f t e e n 

b a i l e r volumes of water from w e l l . Only w e l l s w i t h o u t f r e e 

f l o a t i n g product are sampled. 

A f t e r t h i s b a i l i n g procedure, a 12" a l l t e f l o n (EPA recomm­

ended) sampler i s washed and r i n s e d w i t h d i s t i l l e d water. Care 

i s made not t o run the b a i l e r along the w e l l w a l l when t a k i n g 

a sample. A f t e r b a i l i n g 3 times, the f o u r t h b a i l e r of water 

i s used t o r i n s e the VOA v i a l and cap. A f t e r t h i s p r e c a u t i o n 

a water sample i s poured from the t e f l o n b a i l e r i n t o the t e f l o n 

/glass v i a l t a k i n g care t h a t no a i r bubbles are sealed i n t o 

the v i a l . The v i a l i s then tagged w i t h a pre-labeled s t i c k e r 

and placed i n an i c e chest. 

The c o l l e c t e d samples are packed w i t h new i c e and sent 

next day a i r t o O i l Recovery Systems Lab i n New Hampshire f o r 

a n a l y s i s . 
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A gas chromatograph/flame i o n i z a t i o n d e t e c t o r i s used t o 

analyze the s t a t i c headspace of the samples f o r v o l a t i l e hydro­

carbons. Method d e t e c t i o n l i m i t s (MDL) f o r Benzene and Toluene 

are 1 ppb, ethylbenzene 6 ppb, t o t a l xylenes 6 ppb and a l i p h a t i c 

and miscellaneous aromatics 20 ppb. Groundwater Technology 

Labs are c e r t i f i e d and adhere t o EPA performance c r i t e r i a . 

From the data c o l l e c t e d on f r e e - f l o a t i n g product p a t t e r n s 

i n the m o n i t o r i n g w e l l s , i t appears t h a t two separate product 

plumes are s i t u a t e d around the p i p e l i n e . The North Plume i s 

r e a c t i n g t o pumping a c t i o n s i n Recovery Well #1 and Recovery 

Well #2 (MW11). The down g r a d i e n t e x t e n t of t h i s plume appears 

t o be between M o n i t o r i n g Well 11 and M o n i t o r i n g Well 12. A 

zero (no product) l i n e extends from M o n i t o r i n g Well 25 southwest 

t o M o n i t o r i n g Wells # 12 and 18. This i s the boundary area 

between the two suspected plumes. 

From the p l o t t e d f r e e product data south of t h i s zero l i n e , 

one can suggest t h a t a separate plume extends from M o n i t o r i n g 

Well #24 southwest ( t r a n s v e r s i n g the p i p e l i n e ) towards M o n i t o r i n g 

Well #20. Since the groundwater g r a d i e n t dips from a n o r t h 

t o s o u t h e r l y d i r e c t i o n a l i n e leak from the Texas-New Mexico 

P i p e l i n e would seem t o f l o w along the p i p e l i n e and not toward 

the area North of M o n i t o r i n g Well 26. The groundwater g r a d i e n t 

and plume l o c a t i o n suggest there i s another source of product 

than the o r i g i n a l l o s s area. 

RESULTS/CONCLUSIONS 
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Another f a c t s u p p o r t i n g the two plume theory was seen d u r i n g 

the excavation of the Texas-New Mexico P i p e l i n e . From the area 

of the i n i t i a l s o i l excavation t o the Town Road 322, the p i p e l i n e 

was excavated and showed no evidence of any past or present 

leaks. Minute seeps a t couplings were n o t i c e d , although of 

no v o l u m e t r i c s i g n i f i c a n c e . 

Texaco's Houston l a b o r a t o r y r e p o r t e d t o Groundwater Technology 

the r e s u l t s of i t s crude o i l a n a l y s i s f o r s u l f u r content, API 

g r a v i t y and v i s c o s i t y . From the p r e l i m i n a r y f i n d i n g s , Plume 1 

has shown an i n c r e a s i n g weathering e f f e c t as product has t r a v e l e d 

from the Recovery Well #1 area down g r a d i e n t toward M o n i t o r i n g 

Well #11. S u l f u r c ontent, v i s c o s i t y , and API g r a v i t y measurements 

have increased which i n f e r s t h a t an increased weathering (aging) 

e f f e c t has occurred as the crude o i l has t r a v e l e d away from 

i t s source. This i s t y p i c a l of a product plume c o n f i g u r a t i o n 

t h a t the product f a r t h e s t from the loss area has undergone the 

most weathering. 

S i m i l a r r e s u l t s are being q u a n t i f i e d from suspected Plume 

#2. A comparison between Plume #1 and Plume #2 are pending 

completion. 

The sampling and a n a l y s i s program has determined t h a t , 

as expected, the d i s s o l v e d hydrocarbon plume i s s l i g h t l y l a r g e r 

than the f r e e - f l o a t i n g product plume w i t h the boundaries of 

th e " d i s s o l v e d hydrocarbon plume being s i m i l a r t o the c o n f i g u r a t i o n 

of the f r e e product plume. Several rounds of sampling and a n a l y s i s 

have defined the plume and have documented the remaining p u b l i c 

water supply w e l l t o be non-contaminated. The s i t e w i l l continue 

t o be monitored t o determine the m i g r a t i o n a l path of the contaminated 

plume. 
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From the data Groundwater Technology has analyzed, a two \\ 

plume system seems apparent. Further i n v e s t i g a t i o n s i n v o l v i n g \\ 

water sampling and a n a l y s i s and a d d i t i o n a l e x p l o r a t i o n are being\ 

conducted which w i l l help support and c l a r i f y the s i t e c o n d i t i o n s . 

: / "T ' J 
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TEXAS-NEW MEXICO fWE LINE CO. 
MONUMENT TEST WELLS 

SEC. 2 9 , T !9S , R 3 7 E . N.M.RM., 
Lea County , New Mexico 

RELATIVE WORTH EAST 
LOCATION ELEVATION COORD COORD 

IS t r r aoe Tanx 2159.7 2998.1 

i Tar t Bat t e r y ! W/A 

Pipeli n e (N) ! N/A 
Pipeli n e (P.I.' | N/A 

2461.5 

Se-. Ccr. N/A 000 I 000 

=•- -' ̂ -: c a i 

PW 1 100. 0 2056. 2 | 2514. 9 
RK 
VW 

2 
11 

96 6 1755. ° i 2B81. 6 

VW 1 100.8 1928. 2 | 2542. S 
HW 2 99 4 1754 . 6 2630. 7 
VW 3 99 c 2314. * 2459 0 
VW 4 96 6 2207 6 2593 9 
VW 5 100.7 238 3 . 6 2660 6 
VW 6 99 3 2234 . 3 2759 

7 99 5 1983 3 2765 6 
KK 6 102 1 1993. 6 23B7 0 
VW 9 97 8 2106 4 2652 4 
MK 10 100.7 2138.1 2507 7 
V* 
PV 

l i 
2 

96 6 1755. ° 2881 6 

VW 12 95 9 1636 2 2971 6 
VW 1 3 100.7 1629 2422 3 
vw 14 94.8 1372 1 3034 4 
VV 15 97 6 1582 7 2804 6 
VW 16 96 8 1627 7 2798 8 
VW 1 7 99 4 1887 5 2675 3 
vv ie 96 0 1549 9 2951 
VW 19 102 i 2 3 36 6 2306 a 
VW 20 93 7 932 3 3039 2 
V.W 21 95 7 1195 7 2870 9 
vw 22 93 9 U34 9 3057 

23 91 2 1257 1 3178 ^ VV 24 1 9 3 3 , 1520 3 3185 9 
VW 25 96 1 1811 2 3060 J 
VV 26 I 93 2 1296 5 3357 2 
vv 27 89 8 366 7 3133 6 
vw 26 1 88 8 726 6 3F66 3 
vv 29 I 91 1 1064 6 32 35 3 

1 Ve.-.r Pt. 1 1 ?: . i 1 1419 4 3370 .9 
Iver.t Pt. 2 i 91 9 1 1402 7 3371 .9 

:w 1 1 94 5 1 523 4 2574.8 
2 ! 96 .2 1 679 .2 3060.1 
3 I 89 6 1 52! 6 3690 .5 

1 Pwr Ln. (NO. 1 N/A 1 2027.5 1 3207 5 
! Pvr Ln. (So. : N/A 1 697.8 i 3198 8 
; • i i 
1 O i l well 1 N/A 1 629.8 1 3267 2 

Ion well 2 N/A I 1957.7 ! 3262 5 

[ 1406.9 1 3560.0 1 

Ferce <E> i N/A 1312.2 j 3294.1 
Ferce (w) 1 N/A 1314.5 | 2893.6 

Pipe!ine (S) 



TYPICAL DETAIL 

MONITORING WELL CONSTRUCTION 



PRODUCT THICKNE I M A P 

OCTOBER 24- ( IRS4 

"^MlAi^ l l 0 .10-0.50 ' ) 

TEXAS-NEW MSXMB PIPE LME €0. 
MONUMENT TEST WELLS 

SEC. 2 9 . T I 9 S . R J 7 E . N M P M . . 
L M County . • » • « M«»CO 

— H — 

• • 
I 1 • 

I J . . .» 

JJE. : 

~a - * B a - t * r v 

LDCATIO" 
• E L A T i v t I m m i 
t X T V A T I O H ' COOHO 

CAST 

coo»o 

•» 1 . : : . : 2 0 5 4 . 2 2 5 1 4 . 9 
RM 2 

m I 1 
ms.o I M t . l 

. .oce :=:«.: 2 S 4 i a 

-» . « - 4 - 4 . t . t j : . 7 

- v ; . b ; . . . 4 . 4 i 4 *• - . z 
-S. 4 1 e . 1 22C 7.t .-

•> : z c. * . b : • . t r D . 6 
» » . j . . . 4 2 " 5 9 . i 

S • ML! U l l . l llll.1 

• 
: o:.. l » » 3 . i 2 i l " . C 

-> - -" = 2 1 M . 4 1 : 1 1 2 . 4 

-« .: 2! l s . : 2 5 0 7 . " 
r * i i 
t » 2 

N . < 1 7 5 S . 0 2 1 1 1 . * 

•4»» 1 2 •= .9 1 6 3 6 . 2 2 " " 1 . 6 
"w : : L p i . 7 . 8 2 9 . J 1431.1 
- . 14 - *. i . : 7 . - . . ' . 1 4 . 4 

-* : = ra .6 l 5 « i . ' . B - i 4 . c 

- « . t ' . 6 2 - . - : ' 4 « . 6 

° * . 4 , r s - . - . . • 6 - 5 . 3 

"> . - 9 6 . J ; 5 4 9 . 9 11! 1.1 
gi . 1 I K . I . 3 3 6 . 6 M 0 6 . 9 

MU .2 4 i . i 1 9 3 I . ! J6H. J 
-« .1 '.'.<":.- }i"t.i 
•*w 22 .9 ; : 3 4 . " S o ; 1 . 5 

•» "... ' . i s - . l I IJ l . : 
P* . 4 

nn . )•,«••.9 
15 m l . 2 5660.3 " 

«w 26 4 3 . : . . JJS7.J - « 27 e». B • 6 6 . 7 •13 1.6 
- » . r •1.1 " 2 6 . . \\U.l 

2? . . . 1 0 6 4 . . ! 2 . ' 5 . 3 

' V M t t t . ' . 4 : 9 . 4 1 3 - 0 . 9 
P-.. i 4: . • 1 4 0 2 . 7 i n i . i 

:« : -«.: i i i . 4 i 5 " 4 . « 

: • 1.2 6 7 9 . 2 I06C . 1 

; 1 9 . « b2 : . t J 6 9 0 . 5 

t P v r . I r . . * o . 1 s / A : : 2 ' . 5 ! J J 3 7 . 5 
V . . s : . 6 9 7 . 1 I 1 M . I 

. o i . w » i : i . « »:».• 11H.1 
1 O i l X * l i ; « . A 

; : • : » « : . > . « / » J ' . b * . - : : » » « . . 

. 4 C 6 . 4 1 5 6 C • : ~ 1 

Wi r . T • * L I 1 2 . 3 : J 2 » 4 . 1 
F e n c « 

• - | 
. 3 1 4 . 5 

' ? : p< . i r.e ' N —171 TT^T — TTT! -J—1 
S . A . -. ^ 1 1010. 1 

— - - " i i m U * 4 . - • 



11 EXAS-NEW MEXICO PIPE LINE CO 
ONUMENT TEST WELL! 

SEC. 2 9 , T ( 9 S , R 3 7 E , N . M . R M . , 
Lea County , New Mexico 

.Reta ins E M * O * « 

EHrCtf ie LMM 

_ ¥ » • « 

_ De**«<t>c « • « 

_Ot l «M(t 

To*> B o n r t y 

F*tte« 

LOCATIOH 
RELATIVE 
ELEVATION 

BOHTH 
COORD 

EAST 
COORD 

SW Sec. C c r . N/A 000 000 

_ =T - I *: 9 •OT-. 

RW 1 100. 0 2056. 2 2514. 9 
RK 
MW 

2 
11 

96. 6 1755. 0 | 2BB1. 6 

MW 1 100.6 1928. 2 1 2542. 8 
MW 2 99 4 1754 6 2630. 7 
MW 3 99 5 2314. * 2459. 0 
MW 4 96 6 2207 6 2593. 9 
MW 5 100 7 2383. 8 2660 6 
MW 6 99 3 2234 3 2759. 5 
MW 7 99 5 1983 3 2765 6 
MW 8 102.1 1993 6 2387 0 
MK 9 97.8 2108 4 2652 4 
MW 10 100 7 2138.1 2507 7 
MM 
RV 

11 
2 

96 6 1755 0 2B61 6 

MW 12 95 9 1636 2 2971 6 
MW 13 100 7 1829 3 2422 3 
MW 14 94 8 1372 i 3034 4 
MW 15 97 6 1582 7 2B04 6 
MW 16 96 8 1827 7 2798.8 
MW 17 99 4 1887 5 2675 3 
MW 18 96 0 1549 9 2951.1 
MW 19 102 2 2336 6 2306 9 
MK 20 93 7 932 3 3039 2 
MW 2! 95 7 1195 7 2B70 a 
MW 22 93 9 1134 9 3057 5 
MW 23 9'. 2 1257 1 3178 2 
MW 24 93 J > 1520 3 3185 9 
MK 25 96 1 1811 2 3060 3 
MW 26 93 2 i 2 3 6 5 3357 2 
MK 27 1 89 8 866 7 3133 6 
MK 28 ! 88 8 726 6 3 K 6 3 
HW 29 i 91 1 1064 6 3235 3 

1 '.'ent ? t . 1 i -- i 1 U 1 9 4 3370 9 
r V e n t P t . 2 1 91 9 1 1402 7 3371 .9 

DK 1 94 5 ! 523 4 2574 8 
DV 2 I 96 2 1 675 2 3060 .1 
DV 3 1 39 6 1 521 6 3690 .5 

1 Pwr. L n . (No.! 1 N/A 2027 5 3207 .5 
f p v i r . L n . i So. : 1 N/A 697.8 3198.8 

! O i l W e l l 1 ! N/A o29.S 3267 .2 
| O i l 1 t e l l 2 1 N/A I 1957 7 3262 .5 

1 S t o r a o e TanK 1 N/A I 2159 .7 I 2998 •1 

1 7anK B a t t e r y ! K/A i 1406 9 1 3560 .0 

[ Fence (£' 1 N/A 1 1312 .2 1 3294 . 1 
1 Fence (Wl 1 N/A I 1314 .5 I 2893 .6 

PlD< l i n e IN) 1 N/A ! 2499 .6 I 2461 .1 
P i p e l i n e . P . I . 1 | N/A i 1312 .6 I 3080 .1 
PlDe l i n e (S) 1 N/A 1 566 .4 1 3219 .4 



X 
» 2 

.74-% 

-A-

TEXAS-NEW MEXICO PIPE LIME CO. 
MONUMENT TEST WELLS 

SEC. 2 9 . T " . 9S .R37E ,N .M.RM. , 
Leo County , New Mexico 

i RELATIVE WORTH 
COORD 

EAST 
COORD 

Sec. • • S / A 0 0 0 0 0 0 

i - c \ 
RW 1 1 1 0 0 0 t 2 0 5 6 . 2 2 5 1 4 9 

r .V 

MW 

2 

n 1 " 6 | 1 7 5 5 0 2 B 8 1 6 

MW i i 1 0 0 g i ; 9 2 £ . 2 2 ~ 4 2 s 
2 ' 9 9 4 i 17 5 4 6 2 6 3 C 

MW 1 9 9 ; i 2 3 L 4 4 2459- C 

MV * f t ». Z2D1. e 2 5 9 3 9 

MW ' 1 OC ! 2 3 S 3 . D 2 6 6 0 6 

MW 6 1 99 3 i 2 2 3 4 . 3 2 7 5 5 5 

MW 7 ' 9 9 ! 1 9 8 j 2 2 76 5 

MW ! 1 1 C 2 i i o c ) 6 TIC; 0 

MW 5 ! 9 7 c ' 2 1 0 6 4 2 6 5 2 4 

MW I C I i O O i 2 1 3 6 . i 2 5 Q 7 

MW 

RW 2 1 »* 6 | 1 7 5 5 . 0 2 6 S I 6 

MW 1 2 9 5 = > 1 6 3 6 . 2 2 ? - » l 6 

MW i 3 ; icc 1 S 2 9 I 24 2 2 3 

MW M ( Q • e 13 7 2 . 3 G J "J 4 

MW : 5 9~ ; S a 2 . 2 3 0 4 b 

MW 16 **& B ' i S 2 7 7 I T ? - . 8 

MW 1 7 i a i t i ! 5 6 7 2 6 7 5 3 

MW 18 ' 96 •2 1 3 4 5 2 9 5 1 

MW 1 5 i I G : 2 2 3 3 6 . e 2 3 G 6 9 

MW 2 0 71 J c \ - z 30 39 2 

MW 2 1 a t 1 1 1 5 5 7 . 2 8 7 2 9 

Mb i a 2 9 - ; - 3 4 9 3 0 5 7 5 

2 3 9 1 ; : ' . 2 5 7 3 I TS 2 

MW 24 9 3 1 15 2 0 j • 3 1 3 = 
MW 2 5 i 9 6 : i 8 1 1 . 2 ' 3 0 6 C 3 • 
MW 2 6 i 9 3 2 i 12 S6 . 5 3 3 5 ~ 

MW 2 7 i ? 9 £ i 5 6 6 7 • 3 1 3 3 e 

KK 2 6 96 d 7 2 6 6 l 21766 

-MW 2 9 i 9 i ! 1 0 6 4 a ; 3 2 3 5 3 

P t . i i I 1 < 19 A > 3 3 7 0 Q 

P t . 2 ? i 1 1 * 0 2 : 3 37 1 9 

DW 94 5 1 5 2 3 4 i 2 5 7 4 e 
OW 2 3 6 2 6 7 9 2 i 3 0 6 0 i 

0 . 3 > 55 6 t 5 2 1 6 i 3 6 9 0 5 

| P w r . L n . ! N c . > ! N / A i 2 C 2 7 5 ' J 2 C 7 t 

L E G E N D ! P w r . L n . i S o . : ' k / A i 6 5 7 6 ! 3 1 9 6 e 

" i 
l i 

• te>M«r W U j C i i We L i ' N / A i 6 2 ? 6 ' 3 2 6 7 2 

1 O i i » e i . 2 i N / A • 1 9 5 7 7 : 3 2 6 2 5 

( J f u n — ( J f u n — 
t £ c o r a c e T a n * | * / A i 2 1 5 5 i 2 9 9 8 i 

. 4 i E toc tm !-«•• 

4 -. V»«» 1 T a n * B a t i = W / A : 1 4 0 6 0 • 3 5 6 0 0 

— « > - _ t>r>">« » f t 

^ cw •••> j r e n r - I E ; N / A ' - J - i 2 - 3 2 9 4 

I F - n c e !W i N / A i i. 3 i 4 5 ! 2 e * 3 6 
f j — — - 5 T M 

1 N ! • N / A 2 4 9 9 b ; 2 4 6 1 1 
. 1 . * , f*~*w j P : s e i m ? i p . : . ' 1 N / A i 13 12 6 * 3 0 6 0 1 

. , , , I M N « * m m « I S ) . N / A i 5 0 6 4 ! 3 2 1 9 4 





WTDP POWER CORD 

SUBMERSIBLE 
WATER PUMP 

R E C O V E R Y V / E L L D E S I G N 

T E X K S • NEW AXEXICO PIPELINE. 

STATIC WATER LEVEL : n 

WAITER PRDBE - 45 ' 

DEPRESSED WATER LEVEL - 3<o' 





GROUNDWATER 
TECHNOLOGY 
Division ol Oil Recovery Systems, Inc. 

Well Numhsr MM 1 Drilling Log 

Project Ieoca_S-=Jiew_-Mexi.c.o_P-/ Dwner ._Sarae . 

Location McaiUmaJtt-,- N . Mex- Project Number .JJX~2Q5Q 

Date Drilled .10/4=1^0/-6- Total Depth of Hole .32 Diameter £11 

Surface Elevation Water Level, Initial •_ 24-hrs. 

Screen: Dia. ^ 1 1 Length .__2_5J. Slot Size . _ H a « d -

Casing: Dia. . _ J j l i Length ._._JL' Type - R V C 

Drilling Company . _ L a w y — - S ~ D 4 ? - i H Drilling Method _/Vi^ ._S.Q.fea^y. 

Driller La-r -T-y Log by . . J J ^ J L J , ^ 

Sketch Map 

Notes 

u. 

a 
a> 
a 

- o -
- 2 -
- 4 -

- 6 -

- 8 -

-10-

"12 

-14 

"16 

"18 

'20 

•22 

•24 
•37-1 

# 

L. 

o 
i 

. t) 

1 ° 

0> 
o 
z 

a - Q 
E E 
ro 3 
OT Z 

Ol 

o 

a 
ro 
O 

Description/Soil Classification 
(Color, Texture, Structures) 

Hard Caliche 

Same 

Same 

Same -

Same 

Same 

Soft Caliche to 19" 

Same 

Same 

Same 

Sand and g r a v e l , o i l smell at 18', o i l 
at 19'. 19-24' 

Water,sand and grav e l 

25' screen 
9' blank 
3 ' CAV€'IV1 

02100144 



GROUNDWATER 
TECHNOLOGY 
Division o( Oil Recovery Systems, Inc. 

Well Number m i -
Drilling Log 

Project l ^ ^ i ^ f ^ d p o j l p 3 l i l ] e Owner S a m e 

Location ..Monument:, New Mex. project Number 2Q=2Q5Q 

Date Dr i l led . l Q U t r l Q j J i _ _ Total Dep th of Ho le , _ 2 7 Diameter 8 " 

Sur face Elevat ion Water Level , Ini t ial •_ 24-hrs. 

Sc reen : Dia. 5_'J Leng th __23.L!_ Slot Size _ _ H a n d 

Cas ing : Dia. . _ 5 ' _ ! Leng th J L Z l Type PVC 

Dri l l ing Company I ^ r r ^ _ D r i l l i n g Dr i l l ing M e t h o d A i r R o t a r y 

Dr i l ler L a r r y Log by D r i 1 1 P r 

Sketch M a p 

Notes 

o. 
a> 
Q 

0-

!- 2 -

4 -

6 • 

I - 8 • 
10-

r-12-

14-

h l 6 -

18-

h20 -

22-

[-24-

26-

- 2 8 -

- 3 0 -

- 3 2 -

- 3 4 -

- 3 6 -

- 3 8 -

# 

o 

_ w 

§ O 

in 
0) 

4) d) 
o. -a 
E E 
ni =J 

CO Z 

o 
_) 
o 
c 
a 
2 
o 

'SL. 

Descr ip t ion /So i l Classi f icat ion 
(Color, Texture, Structures) 

Hard Caliche 

Same 

Same 

Same 

Same 

Same 

Soft Caliche, wet at 21' 

Same 

Same 

Same 

Same 

Sand, clay and some gravel 22'-31' 

Same 

Same 

Same 

Same 

Sand and gravel, water strong at 31' 

Same 

Same 
Bottom of well r5>t]/ 

Screen 37-12' 

Cased 0-12' 

or ioc!-;4 Page of 



GROUNDWATER 
TECHNOLOGY 
Division of Oil Recovery Systems, Inc 

Drilling Log 

# 
Project Texas-New Mexico P ipe l i ( ne n ( i ( . Same Sketch M a p 

Locat ion Monurnwnt, New Mex. Proiect Number ^ 0 2 0 5 0 

Date Dri l led . ^ J Q J U ^ I Q ^ _ Total Dep th of Ho le ._37 Diameter gll 

Surface Elevat ion Water Level . I n i t i a l . 24-hrs. . 

5" 
Screen: Dia. . ^ Leng th 

26' Slot Size H a n d 

V 
Casing: Dia. . - 1 Leng th 

12* Tvoe 

Dri l l ing C o m p a n y J ^ T ' s D r i l l i n g Dr i l l ing M e t h o d A i r R o t a r y 
Notes 

Dri l ler Larry Log by D r i l l e r Log by 

;p
th

 
(F

e
e

t)
i 

HI
 

n
s
tr

u
c
ti
o

n
 

N
o

te
s 

S
a

m
p

le
 

J
u

m
b

e
r 

ip
h
ic

 
L
o
g
 

Descr ip t ion /So i l Class i f icat ion 
(Color, Texture, Structures) 

o <3 

_ 0_ Black d i r t 0 - 1 ' 

_ 2_ S o f t c a l i c h e 1-15' 

_ 4 _ 

_ 6_ 

_ 8_ -

_10_ Same 

_ 12_ 

_ 14_ _ 

_ 16_ „ Grave l and sand 1 5 - 2 1 ' 

_ 18-

- 20- Same 

- 22- — — Brown and red c l a y 21-27 ' 

- 24- — — 

- 26- — — Same 

- 28- - - Clay and g r a v e l 27-29 ' 

- 30- - C lay ,sand and g r a v e l wet 2 9 - 3 1 ' 

- 32- _ _ Sand and g r a v e l 

- 34- - Same 

- 36- - Sand-Lots o f water 

- 38- - Bottom o f w e l l "3*7 

_ 26' Screen 

— — - 12' Blank 

— 

# 

0 2 1 0 0 ' 4 4 Page. of. 



GROUNDWATER 
TECHNOLOGY 
Division of Oil Recovery Systems, Inc. 

Well Number. MW 4 
Drilling Log 

Project Texas=New_Mexico_ELpelJj^aivner ._Same 

Location . . M j n u m e n t , _ N .M^. Project Number 2 0 - 2 0 5 0 

Date Drilled . 1 0 / 4 = 1 0 / 6 Total Depth of Hole 3 7 _ Diameter _ .81L 

Surface Elevation Water Level, Initial •_ 24-hrs. 

Screen: Dia. __51! Length ._2CL! Slot Size H a n d 

Casing: Dia. . _ 5 1 ! Length J.4.* Type PVC 

Drilling Company L a r ^ i - S - - D r i L L i n g _ Drilling Method . _A i -4T -Ro ta ry -

Driller _ L a C 3 r y Log by D r i l l e r -

Sketch Map 

Notes 

f 

o-
2 -

4 -

6 -

8 -

10-

12-

14 

16-

18-

20-

22 

24i 

26 

28~ 
3cr 
32~ 

34" 

36" 

« 
£ 
o z 

Q. 
E | 
to 3 
W Z 

O 
_J 

o 
Q. 

ra 
O 

Description/Soil Classification 
(Color, Texture, Structures) 

Top soil-some o i l 

Caliche with o i l 

Same 

Caliche-clean 6-11' 

Same 

Same 

Sand and caliche 11-17' 

Same 

Clay and sand -water 17-21' 

Same 

Clay and same 21-27' 

Same 

Sand and gravel 27-31' 

Same 

Sand 31-35' 

Same 

Bottom of well 37 ' 20' Screen 
14' Blank 

I ' OWE-INJ 

02100144 Page of 



GROUNDWATER 
TECHNOLOGY 
Division ol Oil Recovery Systems, Inc. 

Well Number_MW_5_ 
Project Tpxa . ^ -Npw Nfoci m P i p p l i n p Owner . _ S a i e 

Drilling Log 

Locat ion M o n u m e n t , _ N . J y L Project Number 7 0 - 7 0 ^ 0 

Date Dr i l led l Q j & = l Q j f ) Total Dep th of Ho le . 3 2 1 Diameter 8 ! 1 _ 

Surface Elevat ion Water Level , Ini t ial : 24-hrs. 

Screen: Dia. 5.1 Length 70' Slot Size .Maud. 

Casing: Dia. 5 1 Leng th 1 5 - ' Type PVC 

Dri l l ing Company . i a r r y ' q D r i l l i n g Dr i l l ing M e t h o d . _ _ A i r . - R o t a c V -

Dri l ler L a r r y Log by . _ D t ± l l e r -

Ske tch M a p 

a 
CD 
D 

0 -

2 -

4 

6-

8-

10-

12-

14-

16 

18 

20-

22-

24 

26" 

28~ 

3CT 

3r 
34 

36" 

o 
Z3 

S O 

o z 

cu cu 

CO z 

_2 

CT 
o 

_1 
u 
c 
a 
CO 

u 

Descr ip t ion/Soi l Classi f icat ion 
(Color, Texture, Structures) 

Caliche hard 0-9' 

Same 

Sand and caliche soft 9-15' 

Same 

Sand and clay-wet clay 21 feet 

Same 

Same 

Clay some gravel 21-26' 

Same 

Clay, gravel and sand to 31' 

Same 

Same 

Gravel and sand 31-35' 

Same 

Bottom of well 35 ' 

15-21' 

20'Screen 
15'Blank 
2 CAVE-I M 

0 2 1 0 0 1 4 4 Page of 
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GROUNDWATER 
TECHNOLOGY 
Division ol Oil Recovery Systems, Inc. 

Well Number. 
Project . J f e j e s ^ ^ M a d r g j ' i n a l i i ^ .Sams 

Location _J±>nument^_ NJML project Number ._2D=2D5D_ 

Date Drilled _ Total Depth of Hole 3 7 ' Diameter ._ 

Surface Elevation Water Level, Initial •_ 24-hrs. 

Screen: Dia. 5L' Length 2.0! Slot Size __HarxL_ 

Casing: Dia. 51 ' Length 14J Type PVC 

Drilling Company L a r r y _ ' ^ J ^ i l l i n g Drilling Method A i r Ffrihgry 

Driller . _ L a r r y Log by D r i 1 1 P r 

Drilling Log 

811 

Sketch Map 

Notes 

0) 

<u 

Q. 
CD 
Q 

- 0-

- 2-

4-

- 6-

- 8-

-10-

-12-

-14-

-16-

-18-

-20-

-22-

-24-

-26-

-28-

-30-

32" 

34" 

36_ 

38" 

40" 

« 

a n 
E E 
ro 3 

CO z 

o 

Q 

2 
(5 

Description/Soil Classification 
(Color, Texture, Structures) 

Black s o i l no o i l 

Hard caliche 

Same 

Soft caliche to 15' 

Same 

Wet clay, sand and caliche 15-20' 

Same 

Clay, sand and gravel-water to 27' 

Same 

Some sand and gravel 27-29' 

Sand and lots of gravel 29-39' 

Same 

Bottom of well 37 ' 

20' Screen 
14' Blank 
V CAVE-1U 

4 Page of 



• • P l GROUNDWATER 
n n n TECHNOLOGY 
HI i " II i II Division of Oil Recovery Systems, Inc. 

Well Number _jvy_z_ 
Project .JTexas=ifewJ^feximJipelij^ Sam 

Drilling Log 

Location M o n U R ^ t ^ - I O l Project Number 2 0 = 2 0 5 0 

Date Drilled 1 0 / 4 = 1 0 / 6 Total Depth of Hole 3 7 ' Diameter g l 1 

Surface Elevation Water Level, Initial L 24-hrs. 

Screen: Dia 311 Length _ _ 2 Q 1 Slot Size H a r d 

Casing: Dia .__51I Length 1 5 1 ' Type ._EVC 

Drilling Company L a n ^ ' s J M L L i r g Drilling Method .__ALr -Rotary 

Driller I ^ a r r y . Log by . - D r i l l e r 

Sketch Map 

Notes 

CD 

o. 
CD 

Q 

• o-
- 2-

• 4" 

• 6" 

• 8" 

•10" 

•12-

14" 

16-

18" 

20' 

22' 

24' 

26' 

28' 

30' 

32' 

34' 

36' 

to 

1 s 

o 

CD CD 
a -o 
E E 
CO 3 
OT Z 

Ol 
o 
_ l 

o 
'c a oo 
O 

Description/Soil Classification 
(Color, Texture, Structures) 

Hard caliche to 5' 

Same 

Same 

Soft caliche and sand 5-17' 

Same 

Clay and sand-oil smell 17-20' 

Clay and sand-water 

Same 

Clay and gravel to 31' 

Same 

Sand and gravel-water at 31 feet 

Bottom of well 3 7 ' 

20' Screen 
15' Blank 
2 CAVE'lNl 

31-35' 



GROUNDWATER 
TECHNOLOGY 
Division ol Oil Recovery Systems, Inc. 

Well Number. MW 8 Drilling Log 

^ ) Project .TPXTS-NFM Mpxim Pipplirip Owner .__SaiB_ 

Location ._Mom l m e n r ^ J L M . Project Number 2 0 = 2 0 5 0 

Date Drilled 1 0 / 4 - 1 0 - 6 - Total Depth of Hole . 3 1 1 Diameter g l ' 

Surface Elevation Water Level, Initial 24-hrs. 

Screen: Dia. 5 1 Length. 

Casing: Dia Sl i Length . 

2dl slot Size .Hand-
-15! Type 

Drilling Company T a r r y ' c TV- i l l i n g Drilling Method .ALr l to fcary 

Driller — L a r r y Log by D r i l l e r 

Sketch Map 

Notes 

cu 
CD 

U . 

a. 
CD 

a 

§ 

- 0 
- 2 -
- 4 -

6-

- 8 

- 10-

- 12-

- 14-

- 16-

18" 

- 20-

- 22-

- 24" 

26" 

28~ 

3(T 

32~ 

34" 

36-

_ to 

1 § 

o z 

CD 5 
a -o 
E E 
CB ZJ 

w z 

CD 

o 

a 
CO 

Description/Soil Classification 
(Color, Texture, Structures) 

Hard caliche 

Sand and gravel to 11' 

Same 

Hard caliche 11-22' 

Same 

23-25' Clay 

Same 

Clay and sand 

Sand and gravel 

Same 

Bottom of well 3 7 ' 

25-27' 

27-36' 

20' Screen 
15" Blank 
2 ' CfcVEIKJ 

02100144 



GROUNDWATER 
TECHNOLOGY 
Division ol Oil Recovery Systems, Inc. 

Well Number. 
Project Texas-New Mexico Pipeline owner -Sarrp 

Location. . J ^ n u m e n t J _ _ N J ! M J Project Number 2 0 = 2 0 5 0 — 

Date Drilled 10/4-10/6 _ Total Depth ol Hole _ Diameter _ 

Surface Elevation Water Level, Initial : 24-hrs. 

MW 9 
Drilling Log 

-81! 

Length o U Slot Size . H a n d — 

- i x ! Length ft Type ._PVC 

Screen: Dia. 5.1 

Casing: Dia. 

Drilling Company L a r r v J - S J Q r l l l 1 n g Drilling Method . A i r — R o t a r y 

Driller . J - a r r y _ Log by - D r i l l e r : 

Sketch Map 

Notes 
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Description/Soil Classilication 

(Color, Texture, Structures) 

- 0 - - — Top so i l to 1' 
- 2 - - Hard caliche 1-4' 
- 4 - — Gravel, sand to 7' 
- 6 - — Same -
- 8 - — Soft caliche 7-15' 
- 1 0 - - - Same 
- 1 2 - - — 

- 1 4 - - ' - Same 
- 1 6 - - — Sand and gravel 15-17' 
- 1 8 - — — Sand, gravel and clay 17-19' 
- 2 0 - — — Sand and clay (damp) smell stops 19-23' 
- 2 2 - — — Same 
- 2 4 - - - Clay, gravel and sand. Water 27' 23-28' 
- 2 6 - -Sis Same 
- 2 8 - -— -

- 3 0 - - - Bottom of well 35"' 
- 3 4 - -

Bottom of well 35"' 

-34-- — -

-3fc -
-

21 ' SCREEN 



p GROUNDWATER 
TECHNOLOGY 
Division o l Oil Recovery Systems, Inc. 

Wel l Nnmhf i r MW m 

_^3DE_.J 

Drilling Log 

roject Texas-few Maxico Pipeline owner 

Location . .Monument:, N . M . Project 

Date Dr i l led 10/4-10/6 _ Total D e p t h o l Ho le 

Sur face E levat ion Water Leve l , I n i t i a l . . 

2S' 

Number 7 D - 7 n s n 

_ D iameter SJLL 

24-hrs. 

Sc reen : Dia. 

Cas ing : Dia. 

, L e n g t h . 

.51 L e n g t h . 

Drilling ComPanyLarry.l^J2i:illJ.rjg._ Drilling 

Driller L a r r y Log by 

CL 
03 

Q 

_ 0-

- 2-

- 4-

- 6-

- .8-

-10-

-12-

-14-

-16-

-18-

-20-

-22-

-24-

-26 -

-28 • 

-30-

-32 • 

-34 • 

-36 " 

Slot Size .Hand 

Type .—PVC-

Method ..Air-Rotary 

— D r i l l e r 

Sketch M a p 

Notes 

o 
E 
« 

1 § 

o 
2 

03 <u 

to z 

O) 
o 
_ l 
o 
JC 
a. a 
i— 

O 

Descr ip t i on /So i l C lass i l ica t ion 
(Color, Texture, Structures) 

Top s o i l to 1' 

Caliche hard 1-7' 

Same 

Same 

Caliche soft and sand 7-14' 

Same 

Sand and gravel some clay to 17' 

Same 

Smell sand, gravel and clay 17-19' 

Sand and clay. No smell water at 29' 19-29' 

Same 

Same 

Sand and sand stone lots of water o i l i n water. 
29-35' 

Bottom of well 3 S 

2s ' SCREEN 

02100144 Page of 



GROUNDWATER 
TECHNOLOGY 
Division ol Oil Recovery Systems, Inc 

Well Number 
Project Texas-ttew Maxloo Pipeline owner _SaE_ l 
Location M O T U m e n t j J N ^ Project Number .2Q=2Q5Q_ 

MW 11 
Drilling Log 

Date Drilled 1 0 / 4 - 1 0 / 6 Total Depth ol Hole .__35M Diameter 

Surlace Elevation 

Length Screen: Dia. 

Casing: Dia. 

. Water Level, Initial •„ 24-hrs. 

2 0 ' 
_ 5 Length ( J Type .__EVC 

Drilling CompanyLarry. 1 ^ J j r i l l i r i g . _ Drilling Method A i r _ R o t a r y -

Driller L a r r y Log by .._ -Dr i l l e r -

siot size Hand 
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Description/Soil Classification 

(Color, Texture, Structures) 

- 0- - — Top so i l to 1' 
- 2- - Hard caliche 1-5' 
- 4 - — Same 
- 6-

- 8-
- — Sand gravel and caliche 5-14' 

- 1 0 - — — Same 
- 1 2 - _ — 

- 1 4 - Hard caliche, rock 
- 1 6 - - Gravel, caliche,smell 
- 1 8 - - Caliche to 23' 
- 2 0 - - Same 
- 2 2 - - - Same 
- 2 4 - - Clay and sand, hard 23-36' 
- 2 6 - -

- 2 8 - - -

- 3 0 - - - Same 
- 3 2 - -

- 3 4 " _ 
Same 

- 3 6 - — — Sand and sand stone so f t , water 
- 3 8 - — — Bottom of well 3 g ' CASlML-PWJiLO UP Ae* r f i U ^ 

| | ' 8LAVIK. 

Bottom of well 3 g ' CASlML-PWJiLO UP Ae* r f i U ^ 

| | ' 8LAVIK. 

— — -

— - — 

02100144 Page. of. 



GROUNDWATER 
TECHNOLOGY 
Division ol Oil Recovery Systems, Inc 

Well Number. 
Project Texas-tew Maxico Pipelire n w n f l f Sana 

MW 12 Drilling Log 

Location J fenument , N.M. P r n | t t R , N u m b e r .20-2050. 

Date Drilled . ^ ® L ^ Z ^ S } J j L - Total Depth ol Hole „ 3 . * L Diameter _ 8 ' _ L _ 

Surface Elevation Water Level, Initial •_ 24-hrs. 

Screen: Dia. 5 . Length . _ _ _ J 2 5 . Slot Size . Hand_ 

Casing: Dia . 5 Length LQ Type . JPVC 

Drilling Company L a r r y ' s D r i l l i n g D r ini ng Method Air_BQtary_ 

Driller . - J ^ l t E L Log by . _ _ D r i l l e r 

U. 

a 
o 

- o-
- 2" 

- 4" 

- 6" 

8" 

10" 

12" 

14" 

16" 

18" 

20" 

22" 

24" 

26" 

28' 

30" 

32" 

34" 

36" 

c 
o 

s 
— w 
1 § 

5 o 

in 
a 
o 
z 

<D to 
a a 
E I ra = 
OT Z 

cn 
o 

a 
RJ 

o 

JL. 

Description/Soil Classilication 
(Color, Texture, Structures) 

Top s o i l , loose rock to 1' 

Caliche hard 1-19' 

Same 

Same 

Clay, sand some gravel 19-25' 

Same 

Clay and sand 25-28' 

Clay, sand some gravel 

Real soft sand and clay. Water 

Same 

Harder sand and sand stone to 35' 

Bottom of well 35' 

I 0 ' BLAvlW*. 
2.5' bcesEKJ 

no 1nn1 A A 



GROUNDWATER 
TECHNOLOGY 
Division ol Oil Recovery Systems, Inc. 

W e l l N u m b e r W 11 

Project Texas-ltew Mexico Pipeline owner Snip 

Location MonUTTTnet, N.M. Project Number 2Q=-2Q5Q 

Date Drilled 1 0 / 4 - 1 0 / 6 Total Depth ol Hole Diameter g l 

Surface Elevation 

Screen: Dia. _5_ 

. Water Level, Initial i 24-hrs. ". 

. Length Slot Size .Hand— 

Casing: Dia. S Length 5 Type ._BVC— 

Drilling Company L a r r y ' s . D r i l l i n g Drilling Method A i r -Rotary— 

Driller I s u y Log by D r i l l e r 

Sketch Map 

Notes 

Drilling Log 
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Description/Soil Classification 
(Color, Texture, Structures) 

- o- -
Loose rock 

- 2 _ 

" 4~ 
-

Hard caliche 

" 6~ 

" 8 " 

"10" 

- — 
Same 

"12 ~ — — 

"14" 

"16 ~ 

"18 ~ 

"20 ~ 

"22 " 

-

Soft caliche and sand to 17' 

Same 

Hard white caliche 17-20' 

Sand and clay and gravel to 29' 

"24 " 

"26 " - -
Same' 

"28 ~ Same 
"30 ~ Water, clay and same 29-31' 
"32 " 

"34 " 
-

Sand and sandstone 31-35' 

"36 ~ 
— 

Bottom of well 3 4 " ' 

— -

-

— - — 

02100144 Page. of. 



ffl 
GROUNDWATER 
TECHNOLOGY 
Division of Oil Recovery Systems, Inc 

Well Number_±Mi4. 
Project TpypcU^.7 .Mpy i rn P i p p l i n p Owner __Sare 

Location . _ M ^ t 3 l j n j e n C - r _ t L J ^ Project Number .20—2050 

Date Drilled I Q / A ^ I O / ^ Total Depth of Hole Diameter g j j 

Drilling Log 

Surface Elevation 

Screen: Dia. _ _ . _ X — 

Casing: Dia. 3 

Water Level, Initial 24-hrs. 

Length — Slot Size -Hand--

31 _ 2 Length t Type gVG-

Drilling Company j ^ a r ^ y i s - D r i l l i n g Drilling Method A i £ _ ^ ° ^ £ Z _ 

Driller U r r y ; . ~~ »». Dril ler Log by 

Sketch Map 

Notes 
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Descr ip t ion /So i l Classi f icat ion 
(Color, Texture, Structures) 

- o-
- 2 " 

- C a l i c h e , sme l l a t 1 6 ' , water and o i l t o 19' 

- 4 -

- 6 -

- 8 -

- io-

- Same 

- 4 -

- 6 -

- 8 -

- io- - — 

- 12- -

- 14" - — Same 

- 16- - — 

- 18- - Same 

~ 20" - C a l i c h e , sand and c l a y 19-28 ' 

~ 22~ - -

- 24~ - - Same 

~ 26" — -

_ 2cT — — S o f t sand and c l a y 
_ 3CT — — Grave l , sand and sandstone, c l a y t o 35' 

" 32~ — — 

- 34- — — Same 

" 36" 
_ 

Bottom o f w e l l 3 4 ' 

— — — 

2 s ' S C R E E S J 

— — — - cy BLAMVC 

- -
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GROUNDWATER 
TECHNOLOGY 
Division ol Oil Recovery Systems, Inc. 

Well Number_iM_15_ Drilling Log 

Project Tpxa< -̂lSfa.7 Nbn 'm Pippl ino Owner .SaiE__ 

Location M ^ n u m e n t ^ - i O L Project Number .20-2050 

Date Drilled 1 0 / 4 = = i Q / - 6 T o , a l D e P t h ° ' H o l a - 3 5 _ Diameter 8- ' l 

Surface Elevation ._ 

Screen: Dia. 

. Water Level, Initial L 24-hrs. 

Length 9~S Slot Size Hand— 
Casing: Dia. 5 Length I O Type EVC 

Drilling Company L a r r y l S - J D r L L l i n g - Drilling Method . _Ai r—Rota ry . 

Driller _ L a r ^ y Log by . - D r i l l e r 
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Description/Soil Classification 

(Color, Texture, Structures) 

- o-
2~ 

— Caliche to 7' 

- 4- — Same 

- 6- — 

- 8- — Sand and gravel 7-11' 

- 10- — White caliche and gravel. Smell at 17' . 11-19' 

- 12- — 

- 14- -

- 16- - Same 

- 18-
*—7 

- 20" -¥•- Water,caliche and clay 19-21 

- 22" - - Clay, gravel and sand 21-23 

~ 24" - - Clay and sand 23-25 

~ 26" - Clay, sand, gravel and more water. Soft 27-29' 
- 28~ - - 25-35' 

_ 30" - -

- 3 r — -

_ 3 4 _ — - Cased 

" 36~ 

• — 
Bottom of well 3 5 ' 

— - — - ,25 ' SCREEKJ 

— - -

1 0 ' BLAMV< 

— - — 

02 i 00144 Page. of. 



• 
GROUNDWATER 
TECHNOLOGY 
Division ol Oil Recovery Systems, Inc 

Well Number__MW_L6_ 
Project .TLva{as^JfaA7Jyi^dnn P i p p l i n r l Owner ._SaiE 

Location.J^QPUmenC , N.iVL Project Number . 2 0 - 2 0 5 0 -

Drilling Log 

Date Drilled . 1 0 / A = 1 0 / - 6 _ - Total Depth ol Hole _ Diameter g l L 

Surface Elevation Water Level, Initial •_ 24-hrs. 

Screen: Dia. _ Length _ Slot Size H a n d -

Casing: Dia. - L e n g t h _P Type _EVC 

Drilling Company L a r r y ± S - - D r i l l i n g - Drilling Method -Air_JAofcary 

Driller Lar ry . Log by ._Dri l l@r-

Sketch Map 

Notes 
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Description/Soil Classification 

(Color, Texture, Structures) 

- o- — Top s o i l t o 1 ' 

- 2 - - C a l i c h e , sme l l a t 16' 1-17' 
- A- - — 

— A— 
D 

- 8 - — Same 

- 10- — 

" 12- — 

- 14- — Same 

- 16- -

- 18- -5LT Sand, g r a v e l and c l a y 17-19 ' 

~ 20" — - — Sand and c l a y . L i t t l e water a t 19' 19-25 ' 

~ 22" - -

~ 24~ - Same 

~ 26" — — Bottom of well £_J5 ' 

- - - -

- -

-

- -

1 

— 

02100144 



m GROUNDWATER 
TECHNOLOGY 
Division of Oil Recovery Systems, Inc 

Well Number. 
Project T s s e ^ f e ^ J M a o C Q i l r p s l i n a . Owner 5VTTP 

Location J ± 2 D U r r j e n t ^ . J L i L Project Number 7 0 - 7 0 5 0 

Date Drilled l X i / 4 = L Q / 6 _ _ Total Depth of Hole Diameter 8 " 

Surface Elevation Water Level, Initial ^ 24-hrs. 

e " 
Screen: Dia. _~) 

MW 17 
Drilling Log 

Length 2 . 0 Slot Size H a n d -

Casing: Dia. 5 Length i Q Type PVC 

Drilling company LarryLs-Lh- i 11 i ng Drilling Method Air—Rotary 

Driller -Lar ry Log by D r i l l e r 

Sketch Map 

Notes 
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Description/Soil Classification 
(Color, Texture, Structures) 

- 0- - — Loose rock to 1' 
- 2-
_ 4_ 

- — Sand, gravel and some clay 1-10' 

- 6-

- 8-

- 1 0 -

— Same - 6-

- 8-

- 1 0 - — Clay some gravel to 13' 
- 1 2 - — Same 
- 1 4 - — Hard white caliche 13-16' 
- 1 6 - _ Sand and gravel. Smell at 17' to 19' 
- 1 8 - - Same 
- 2 0 - - Clay and sand 19-23' 
- 2 2 -

- 2 4 - — - — Clay, sand and gravel 23-25' 
- 2 6 - Bottom of well 3 0 ' 

— - -

2 D ' SCREENi 

- - -

I 0' TSLAklK 

I ! 

-

02100144 Page of 



GROUNDWATER 
Mrnrn TECHNOLOGY 
H-—ir " •! II l| Division of Oil Recovery Systems, I nc 

Well Number. 
Project T } ^ 5 ^ ^ N b y i r r i P j p p l i r i p Owner . _ _ _ S a i B 

Location.Jfcnumerir, N.M-

MW 18 Drilling Log 

Project Number . 2 0 = 2 0 5 X 1 

Date Dr i l led 1 0 / 4 = 1 0 / - 6 — Tota l Dep th of Ho le _ D iameter 811 

Surface Elevat ion 

Screen: Dia. 

Cas ing: D i a 

Water Level , In i t ia l 24-hrs. 

. Leng th _ Slot Size Hand-

3 Length .B Type PVT. 

Dri l l ing C o m p a n y I . a r - r y ' g l y - i 1 1 i n g Dr i l l ing M e t h o d A L r _ E . o t a r y _ 

Dri l ler L a r r y Log by - D r i l l e r 

Ske tch M a p 

Notes 

U. 
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<u 
a 

o-
2-

4 

6-

8-

10-

12-

14-

16" 

18-

20" 

22" 

24-
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3CT 
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(/J 
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a -a 
E E 
ra => 
OT Z 

_xz_ 

o 

n 
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(5 

Descr ip t ion /So i l Class i f icat ion 
(Color, Texture, Structures) 

Loose rock to 1' 

Caliche, gravel and sand soft 1-12' 

Same 

Same 

Hard white caliche 

Same 

Sand, gravel and clay. Smell 

Sand and gravel to 19' 

Sand, clay and gravel 19-22' 

Sand and gravel 

Same 

Same 

Same 

Bottom of well 2_% ' 

•8' SLAMK 

02100144 P a n p n f 



GROUNDWATER 
TECHNOLOGY 
Division ot Oil Recovery Systems, Inc. 

Well Number. MW 1Q 
Drilling Log 

Project T & a s = £ k w l ^ j ^ a o _ E i p e L t e — Owner ..Sana 

Location _ J f o n u P n e n i ^ - t O i , Project Number . 2 0 - 2 0 5 0 -

Date Drilled . _ l l ) / 4 ^ 1 0 / 6 _ T o t a l Depth ol Hole _ 3 , 4 Diameter 

Surface Elevation Water Level, Initial 24-hrs. 

J ? _.. Length Slot Size - H a n d -Screen: Dia. _ 

Casing: Dia. .=> Length j Type ,_P_VC 

Drilling Company L a r r y i - S - D r i l l i n g Drilling Method . _ A 4 r - R o t a r y 

Driller Larry- Log by D r i l l e r 
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Description/Soil Classification 
(Color, Texture, Structures) 

- 0- - — Top s o i l and rock 

- 2- - - Same 

- 4 - - - Same 

- 6- - - Caliche 

- 8- - Sand and gravel 

- 1 0 - - Sand 

- 12- - - Sand 

- 14- - Sand and cal iche hard 

- 16- - Same 

- 18" - — Sand, clay and gravel 

- 20" — — Sand, clay damp 

- 22" — — 

~ 24~ - - Same 

- 26~ - -

~ 28~ — — Sand and grave l . Water at 31 ' to 35' 

~ 3(T — 

_ 32~ — — Same 
_ 34~ — — 

" 36 - — — Bottom of w e l l 3 4 

— - -

— -

02 ICC I 44 P f i nR n f 



GROUNDWATER 
TECHNOLOGY 
Division ol Oil Recovery Systems, Inc. 

Well Number_Mw_2D_ 
Sarre ' 

Drilling Log 

Project Owner 

Location - M o n u r r i B n t - r J O i . Project Number ._2Q=-2Q50 

Date Drilled 4 0 / 4 - 4 Q / 6 Total Depth ol Hole . J 3 Q — Diameter 8 - -_ 

Surface Elevation Water Level, Initial L 24-hrs. 

Screen: Dia. Jj lL Length _ _ _ _ 2 0 i Slot Size . - H a n d -

Casing: Dia. J j " Length %Q± Type PVC 

Drilling Company J 5 E X L L J * ^ ^ _ . _ Drilling Method J ^ E X 

Driller . 

JLarrjr L o g b y S i l l i e r 

Sketch Map 

Notes 

CD 
CD 

a 
CD 
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0. 
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Description/Soil Classification 
(Color, Texture, Structures) 

Top soil,loose rock 0-6" 

Caliche soft to 12' 6"-16,9" 

Same 

Same 

Sand and clay 16'9n-27' (water) 

Same 

Soft sand 

Bottom of well 

20' Screen 
10' Blank 

02100144 



Project 

Location.. 

GROUND WATER 
TECHNOLOGY 
Division ol Oil Recovery Systems, Inc. 

Well Number_ML2i_ 
j N f a d m P ipp l i n p Owner ._Sar£ 

, H J 1 Project Number . 2 0 ^ 2 0 5 0 

Drilling Log 

Date Drilled 1 0 / 4 - 1 0 / 6 Total Depth of Hole 3_0 Diameter 8— 

Surface Elevation Water Level, Initial •_ 24-hrs. 

Screen: Dia. 5 ' i . Length __20- ! Slot Size . H a n d 

Casing: Dia. 5'_1 Length ._10_ ' Type EVC 

Drilling Company T a r r y ' s D r i 11 i no Drilling Method A i r~Ro ta ry_ 

Driller L a r r y Log by - D r i l l e r -

Sketch Map 

Notes 

CH 
2 
4-
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8-
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Description/Soil Classification 
(Color, Texture, Structures) 

Caliche hard Lo 11' 

Same 

Caliche, sand and clay 11-18' 

Same 

Clay, sand and gravel(damp) to 21' 

Same 

Clay, sand and gravel 21-23' 

Red clay 23-26' 

Clay and sand water 

Same 

Bottom of well 

20' Screen 
10' Blank 

02!0014 
Page of 



GROUNDWATER 
TECHNOLOGY 
Division ol Oil Recovery Systems, Inc. 

Well Number MW 77 
Project . T e 2 a S d f e i ^ f ^ P i p 5 l l r j £ _ _ Owner .-Same 

Location .M<2r j j r j en_ t 4 _N.J i , Project Number 7 0 - 2 0 5 0 

Date Drilled 1 0 7 _ 4 ^ 1 Q / i L Total Depth of Hole . _ 2>0 Diameter g i l 

Drilling Log 

Surface Elevation Water Level, Initial •_ 24-hrs. 

Screen: Dia. 5 ! ! Length 2£LL Slot Size . . H a n d -

Casing: Dia. 5 " Length 1 0 ' Type PVC 

Drilling Company . L3 IXy l s_Dn 1 l i n g , Drilling Method __ALr -Rota ry -

Driller —Larry. Log by __DrllLer 

Sketch Map 

Notes 
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Description/Soil Classification 
(Color, Texture, Structures) 

Caliche 

Same 

Soft caliche to 16 1/2. Odor at 14 1/2 

Same 

Caliche water at 19' 16 1/2-19 

Clay and sand. Lots of crude at 19' 

Same 

Bottom of well 

20' Screen 
10' Blank 

02100144 Page of 



GROUNDWATER 
TECHNOLOGY 
Division of Oil Recovery Systems, Inc. 

Well Number. 
Project Tpvag -Kb j N H f i m P i p p l i n p Owner ._SaiE 

MW 23 
Drilling Log 

Location I f o n u m e n t - , — Project Number 2 0 - 2 0 5 0 

Date Drilled 1 Q / Z W L Q / _ 6 Total Depth of Hole 3 0 —Diameter g l ! 

Surface Elevation Water Level, Initial 24-hrs. . 

Screen: Dia. 511 Length 20- ' Slot Size - H a n d -

Casing: Dia. 5— Length _1Q_' Type .JJ.VC 

Drilling Company . - L g r r y ^ T D r i l l - i r g — D r i l l i n g Method A i r - R o t a r y 

Driller . j £ H X Log by ^ l l e r 
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Description/Soil Classification 
(Color, Texture, Structures) 

Top s o i l 0-1' 

Caliche(odor at 12'). 1-12' 

Same 

Caliche 12-13 1/2' 

Sand and gravel 13 1/2-18' 

Same 

Clay and sand. Blowing out o i l at 19' 

Clay, sand and gravel 19-30' 

Same 

Bottom of well 

02100 I 44 Page of 



GROUNDWATER 
TECHNOLOGY 
Division ol Oil Recovery Systems, Inc. 

Well Number_tM_24L 
Drilling Log 

Project Tpgis-Tfaj N h r i m Pippl ino Owner ._SaiE 

Location.-jfcnurnenl: , N . M - Project Number .20^2050 

Date Drilled 1 0 / 4 = l Q / £ i Total Depth ol Hole . . 3 0 Diameter 8— 

Surface Elevation Water Level, Initial •_ 24-hrs. 

Screen: Dia. 51! Length 20- ' Slot Size . ^ l a n d -

Casing: Dia. 5_'-! Length 10J Type .RUC 

Drilling Company J _ a r r y l - S - D r L L l i u g Drilling Method _ _ - A i r - R G t a r y - • 

Driller Larry Log by Dr i l l e r -

Sketch Map 

Notes 
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Description/Soil Classification 
(Color, Textuie, Siructuies) 

Caliche and so i l 

Same 

Caliche hard 

Same 

Caliche solt (odor at 14') 

Caliche, sand and gravel 

Same 

Clay, sand and gravel 

Clay and sand. Water at 24' 

Same 

Clay, sand, some gravel o i l show on water 

Same 

Bottom of well 

20' Screen 
10' Blank 

02100144 Paae 



GROUNDWATER 
TECHNOLOGY 
Division ol Oil Flecoveiy Systems, Inc. 

Well Number. MW 25 
Drilling Lou 

Project Texas-fetf Mexico Pipeline owner .Sa\s J 

Location M p n u m ^ ^ ; M . P r o j e c t Number . _ 2 D - 2 0 3 D _ 

Date Drilled 1 0 / 4 - 1 0 / 6 -fotal Depth of Hole 3 0 Diameter 81 ' 

Surlace Elevation Water Level, Initial L 24-hrs. 

Screen: Dia. Length 2 0 ' Slot Size .Hand 

Casing: Dia. _L'_ Length 1 0 " Type . J M I 

Drilling Company \ S L L z \ l ^ J = l l ' j - l k ^ } & . Diilling Method .ALC_E.OJ.ary 

Driller . _ _ J r £ I D / Log by D r i l l e r : 

Sketch Map 

Noles 

- o-
" 2" 

- 4" 

- 6" 

• 8" 
"10" 

"12" 

"14" 

"16 • 

"18 " 

"20" 

"22 • 

-24" 

'26 " 

"28 ' 

"30 " 

<U CO 

t t 
ra ^ 
co z 

c a 

(3 

Description/Soil Classification 
(Color, Texture, Structures) 

Sand, caliche and gravel 

Same 

Same 

Caliche 

Same 

Sand, clay and gravel. WeL at 15' 

Same 

Same 

Sand, clay and gravel 15-18' 

Sand and clay 

Same 

Same 

Sand, clay and gravel. No odors 

Same 

Bottom of well 

20' Screen 
10' Blank 

02100 144 Page. of. 



GROUNDWATER 
TECHNOLOGY 
Division ol Oil Recovery Systems, Inc. 

Well Number. 
Project Teas-New Maxico Flpaline owner ._Siji£__._ 
Loca t ion 

J^nurnen^_N_.M^ P r o j e c , N u m b e r ._-_D.=2Q-iQ-

MW ?6 
Drilling Loy 

Date Dr i l led l Q / _ 4 - _ _ Q / - 6 _ Tota l Dep th o l Ho le . _ 3 ^ 2 - Diameter _ 8 - ' _ 

Sur face E levat ion Wate r Leve l , In i t ia l ___ 24-hrs. 

Sc reen : Dia. 5_" L e n g t h 2Q__ Slot Size . - H a n d -

Cas ing : D i a _L'_ L e n g t h JL4J Type ._J?yC_. 

Dr i l l ing C o m p a n y L a r r x ! ^ D r i J J : i i n g _ _ Dr i l l ing M e t h o d . _ A i r _ . - R o t a r y — 

Dri l ler . _ _ J ^ § L Q . L o g by _ _ J ) r i l L e r 

cu 
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. 0. 
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. 6. 
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-16. 
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-22 • 

-24 • 

-26 • 

-28 • 

-30 • 

-32 -

-34 • 

%n 
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E e 
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OT Z 

CT 
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(J 
XZ 

Desc i ip t ion /So i l C lnss i l ion l jon 
(Color, Texture, Structures) 

Sand, gravel and caliche 

Same 

Sand, gravel and caliche 

Caliche 

Same 

Sand and gravel 

Sand and gravel 

Same 

Sand and clay 

Same 

Sand and clay 

Same 

Sand and clay 

Same 

Sand, clay some gravel, 

Bottom of well 

20' Screen 
14' Blank 

Water at 32' No odors 

0 2 1 0 0 1 4 4 Page of 



GROUNDWATER 
TECHNOLOGY 
Division ol Oil Recovery Systems, Inc. 

Well Number_ 
Project Texas-New Madco Pipelire owner ._SS\E_.: 

Location J _ ! ° J H I ! „ ^ Project Number 2 0 - 7 0 5 0 . 

MW 27 
Drilling Log 

Date Drilled 1 0 / 4 - 1 0 / 6 T o l a | Depth ol Hole 3 0 — Diameter S i i 

Surface Elevation Water Level, Initial •_ 24-hrs. 

Screen: Dia. __'_! Length 24_ Slot Size H a n d -

Casing: Dia Length 6_| Type . j_VC 

Drilling C o m p a n y L a r c y ' S D r i l l i n g Drilling Method A l r _ 

Driller LaZT-Y Log by D r i l l e r - . 
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Sketch Map 

Notes 
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Description/Soil Classilicallon 
(Color, Texlure, Structures) 

Caliche hard 

Same 

Same 

Same -

Caliche, sand and gravel to 11' 

Same 

Sand and clay 11- 26' 

Same 

Same 

Sand and gravel 

Same 

Bottom of well 

24' Screen 
6' Blank 

02 100144 Page of 



GROUNDWATER 
TECHNOLOGY 
Division o l Oi l Recovery Systems, Inc. 

Well Number. 
Project Texas-Ngw FexLcq Pipeline owner Savel 

L o c a t i o n i t o n u n f m t a J i J k Project Number .._20__2Q5CL 

MW 78 
Drilling Log 

Date Dr i l led 1 0 / 4 - 1 0 / 6 Tota l Dep th o l Ho le _ D iameter _ _ 8 1 ! 

Sur face E levat ion Water Level , In i t ia l 24-hrs. 

Sc reen : Dia. 5.'- Leng th 2 4 . ' Slot Size . _ H a n d -

L e n g t h . _£_.' Type ,_EVC-Casing: Dia. 2_ 

Dri l l ing C o m p a n y l a r r x I ^ _ D r ; i l l i r i ^ _ Dr i l l ing M e t h o d - A i r . - R o t a r y — 

Driller Larry. Log by ,_JDj_i l iex 
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Descr ip t ion /So i l Class i f icat ion 
(Color, Texture, Structures) 

Hard caliche to 15' 

Sand, clay and caliche 15-20' 

Same 

Clay and sand to 23' 

Clay and sand (damp) 23-24' 

Sand and gravel. Water at 24' 

Same 

Same 

Bottom of well 

24' Screen 
6' Blank 

021001 44 Page _____ of 



GROUNDWATER 
TECHNOLOGY 
Division ol Oil Recovery Systems, Inc. 

Well Nnmhpr MM 79 
Drilling Log 

Project Tc3_S-few M-Xico Pipeline Owner SaiEL. 1 

Location Monument, N.M. Project Number 20=2050-

Date Dr i l led 1 Q _ _ - 1 0 _ _ 2 Total D e p t h o l Ho le _ 3 0 Diameter 8 1 ' 

Sur face Elevat ion Water Leve l , In i t ia l 24-hrs. 

Screen: Dia. Length 201 Slot Size -Hand 

Casing: Dia. _ _ Leng th 1 Q 1 Type . _ P V C 

Drilling Company l - 3 r r y _ _ D r i l l i l l g _ Drilling Method A i r - R o t a r y 

Driller LaXXy Log by D r i l l e r . 
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Descr ip t lon /So i l Class i f icat ion 
(Color, Texture, Structures) 

Hard caliche to 13' 

Same 

Same 

Caliche, sand and clay 13-18' 

Same 

Clay and sand (damp) to 19' 

Sand, gravel and clay. Water at 19' 

Same 

Bottom of well 

20' Screen 
10' Blank 

0 2 1 0 0 1 4 4 Page of 





GROUNDWATER TECHNOLOGY 

DATA GATHERED DURING PUMPING TEST 

Name 

• : O C T i S ^ l b 

/nwi 

/v\W2_ 

'>llfe> 

Well Des igna t i on : MW 1*2, 

Pump & S e t t i n g : 2 H r P f q R f i ^ b ) 

OU Recovery 

11-
Elapsed Discharge 

Time Time (min) (gpm) 

40 

1^ 

-? l O 

S i 

7 

12 
12 
JZ 

Z S 7 

2 ' 3 

3 ' 0 

2 S 

30 

4 0 

^ 0 

DTP 

1*24-

l«}.Z4 
l<i.Z4~ 

1 9 ^ 
iq._4-

1^4-0 
19 45" 

DTW 

1944-
19,4-4. 

I t .4* 

19.50 

20.0S 
zo.ot 

1%, .4-

<W7 

PT 

_ _ _ _ _ 

•a4-
-A4-
•AS* 

. £ 7 

. 5 ^ 
. bO 

Drawdown 



Job:7_*/rJ.fYl_* 
Name : O W 

GROUNDWATER TECHNOLOGY 

DATA GATHERED DURING PUMPING TEST 

mw3 
10/15 

IV, 

10/15-

# 

1 _r -t-1 _, 

Well Designat:ion:/YlW3 )

<1- J5' 

Pump & S e - . i n g t ^ t r P f ^ f t K i ^ U ^ 

Oil Recovery^ 

LIJlJ 

Time Time ( m i n ) (gpm) DTP DTW PT Drawdown 

N0N/E 

1 " 

Z i i s f 

•7 4 0 

> f iS.34- V 

l _ S ( 

4 D 1 
4 0 

l»° 
20sr 

t ts\_7 
IS". 70 

O A m 

/ is"r?7 

1 



Job rfe.Jtl.fSa. 

GROUNDWATER TECHNOLOGY 

DATA GATHERED DURING PUMPING TEST 

Name: Well Designation: fr\W _ ;7 

Pump & Setting :^tfP F|?A.4_.IK| 

Oil Recovery 

LUL 

Time Time ( m i n ) (gpm) DTP DTW PT Drawdown 

lfe.4i NOME 

l (.41 
l*_4! 

2_oo > / 1 t.4l 
40 1442. 

63DPm 4 1.42, v 

l_.0_ 
I 2 * r \t.09 
12^ 
1 i?. 02 

4 0 

40 > f 

19.6"? 

V 

> / 1972 
4 0 
4 C 19*7 > 



GROUNDWATER TECHNOLOGY 

Job: T£*P«S • N-W/M&ftCO T W U U E 

Job No: ZO' 20SO 
PUMP TEST 

1 
OCT. 4 , Well No."RW-1- Elev 

Oil Recovery, _ 

LX-QIP 

Time 
E lapsed 

m i n . GPM DTW DTP PT 
A d j u s t 

DTW I )rawdowr 
P i e z . 
E l e v . 

q:05 . 0 3 ' 

io •• 5o n . n ._7 . o a ' 

IO'. 5 5 0 2 . S n. . oa ' 0 

1 1:06 13 31 .5H 30.-7 <b . i s " )3-_sr 

11: 0 8 l 5 " 3 1 . S H 3 1 . 1 1 . 7 3 ' 14.»ST 

l i : I D 1 7 3a. M 3 t . a ° i . 8 5 ' I4.4S" 

U : 17. 1°) 3a.35 3 1 . M 5 . ' 14, 

1 1: IM 11 _5l ,58 l . o i ' 14^0 

I I : 16 - 2 3 3 ^ ."33 31 l . O 4 " I 4 . . 4 

U : 18 I . o S ' 

2 7 3 3 . o _ x \ . \ 3 ' 

3 3 . IM 3\ - c O t . n ' 

w 3 3 . 3 * 5 0 3 1. ' 

1 |!3Lfo 3 3 3 5 . o 5 " 3 2 . 0 8 1 idn' 

_ S " 3 3 - ^ "32 . u 1 . 3 1 " 

W-3o 3 7 \ . M O ' 

\ 1 •• "33. 3°t 33-<ol 3a_ic_ 1. M 1 ' 

) | :54 4 ! 33.fe7 _a.. as \ , H_> ' 

4 3 \M% ' • 

! 1: _5B 4_T 3 3 . - 1 - \.«-tf> ' •• Ife.ok 
1P4D 4 7 3 5 . ^ 3 5 3 5 - \ , H _ . ' 

W-43. 4 ^ 3 3 . 1 1 3A,_ -5 \ . 3 f o ' 

11.^4 SI 3 3 . 3 8 1 .31 ' > 

\ l - M_ S 3 3a. 1 . 3 3 ' lb' 
i r - 4 _ 5 5 " 3 _ - 7 _ , 3 S . H 5 1. a n ' / b - 0 3 

5-7 3 3 . I S 3 3 • *-\8 1 . 3 4 ' 

It: .a S°t * 3 5 . 1 5 1 , 3 . 4 ' 



GROUNDWATER TECHNOLOGY 

Job: !_Aftc>-N_wMpxicn1^PFi.iNF 

Job No: ao-_,Q5Q 
PUMP TEST OilRecovei 

t e : Qc-fc Î IRH Wel l No. R W J . ' Elev: • L T J I 

Piez . 

0/4 
l i m e 

11 •" 5 4 

rain. u r n u i v y 

3 3 , 1 5 3 X 5 4 (.3.1 
• 

I I : 5 6 3 3 , 7 5 3 3 . 5 1 | . '8 . 

M: 58 45" 1.15 

"33 . "tS 3 ^ , fc>4 H I 

ia: oa 3 3 . 1 5 32- 6fe 1.OR 

71 3 3 . 1 5 3 ^ - 1 0 ( . 0 5 

i3,;o fe 73 "5 3."75 3 2 . 1 2 1.03 

7sr 33.73L 3 ^ . 7 4 

\2 : l O •• 77 3 3 . 1 0 3^.-77 

79 3 3 - 7 5 3P--SO .95 

J3i • i fo 83 3 3 . 7 5 3 2 . " .m 
i a: 9 3 3 3 . 3 5 3 X 4 S 

^T. - 3 3 99 
i a : HO 107 3 3 . - 7 3 " 3 3 . 1 3 . (ba 

13." 4 H 33.13 •33 .18 .51 

II9 3 3 , - 7 5 •53. a& - 4 4 . 

l 3.3). 1 5 33.35 . HO 

I ; 15 I4 2. 3?3 .M5 33 .45 . 3 0 > 

1.'33. 1 3 3 . 1 5 . 2 0 

2 T i7-9q — •• 

12.* 59 2 7 7 4 
30.31 3.9-44 *?7 

2-2.1 30.S3 1.03 
3'»X / 3B.^) 3.1.73 I.b6 

40 3*MS* 
>*\ 33. .40 .?0 hoover P 

"7M& ( 33.^MD 3^.09 U i 

o/l!T 



GROUND WATER 
T E C H N O L O G Y 
Consulting Gioundwator Geologists 

GROUNDWATER GRADIENT DATA 

CLIENT 5 Texas-New Mexico P i p e l i n e 

LOCATION-' Monument, NM • 

(J/\TE : November 30, 1984 

OBSERVATION WELL 
NO. 

1*50 

DTW 

21 .S3 

,50 

DTP 

17.10 
I7.0C) 

PT 

4.-I I 

P T x . 8 
ADJ. 
01 W ELEV. WATER 

4*3.% BV bT. 

t < U f AV. 



GROUNDWATER 
T E C H N O L O G Y 
Consulting Groundwater Geologists 

GROUNDWATER GRADIENT DATA • 
" *" — — — — — — - ' 1 — T" 

C L I E N T ' T p x a s - N e w M e x i c o P i p e l i n e 

• . L O C A T I O N ' M o n u m e n t , N . M . 

H A T F ; O c t o b e r 2 4 - 3 1 , 1 9 8 4 

OBSERVATION WELL 

# 

NO. ' D A T E DTW DTP PT PTx.Q 
ADJ. 
DTV/ ELEV. WATER 

ao.ai tq .m . MTS 

• IQ.lfS 

i q . i p , . 5a 

i q . 4 4 . O R 

.\<b 

_ S ^ f i L 9 0.4.7), _ S ^ f i L 



GROUNDWATER 
TECHNOLOGY 
Consulting Groundwater Geologists 

GROUNDWATER GRADIENT DATA 
CLIENT* Texas-New Mexico P i p e l i n e 

LOCATION: M ° n u m e n t - » N - M -
DATE' October 24-31,1984 

OBSERVATION WELL 

NO. " DATE- " 
r 

DTW DTP PT P T x . 8 
ADJ. 
DTW ELEV. WATER 

\ S M D SMO 

\SM0 

\5M?> 

\5.33 

- — 

— -



GROUNDWATER 
TECHNOLOGY 
Consulting Groundwater Geologists 

GROUNDWATER GRADIENT DATA 
CLIENT-' Texas-New Mexico P i p e l i n e 

LOCATION' M o n u m e n t » N • Nl • 
n A T r . October 24-31,1984 

OBSERVATION WELL 
I p———~r\ 

NO. ' D A T E - ' 

• • 
OTW 

DTP PT PT x . 8 
ADJ. 
DTW ELEV. WATER 

\S.U 

- — 

—• \sr/o 



GROUNDWATER 
T E C H N O L O G Y 
Consulting Groundwater Geologists 

GROUNDWATER GRADIENT DATA 
CLIENT' Texas-New Mexico P i p e l i n e 

LOCATION' N o n u n i e n t ' N ' M -
DATE' October 24-31,1984 

OBSERVATION WELL 

NO. ' D A T E - ' j OTW DTP PT P T x . e 
ADJ. 
DTW ELEV. WATER 

\LS\ 

\lo.52-

m 



GROUNDWATER 
TECHNOLOGY 
Consulting Groundwater Geologists 

GROUNDWATER GRADIENT DATA 
CLIENT-' Texas-New Mexico P i p e l i n e 

LOCATION' M o n u n i e n t : - N.M. 
DATE' O c t o b e r 24-31,1984 

OBSERVATION WELL 

NO. ' D A T E - ' DTW DTP PT P T x . 8 
ADJ. 
DTV/ ELEV. WATER 

1 

I 



GROUNDWATER 
TECHNOLOGY 
Consulting Groundwater Geologists 

GROUNDWATER GRADIENT DATA 
C L I E N T ' Texas-New Mexico P i p e l i n e 

LOCATION' M Q " ^ " t » N - M -
DATE ' n . h n h p r 74-11 , 1 984 

OBSERVATION WELL 

« 

NO. ' D A T E : DTW DTP PT PTx.G 
AD.L 
DIW ELEV. V/ATER 

m -i 

' D A T E : 

. 0 4 

\S .40 

IO-97-ST \ft.MO • 0\ 

> 

. 0 \ 

..CM 
1 1— 



GROUNDWATER 
T E C H N O L O G Y 
Consulting Groundwater Geologists 

GROUNDWATER GRADIENT DATA 
CLIENT-' Texas-New Mexico P i p e l i n e 

LOCATION-- M o n u ' n e n t » N ' M -
p A T j r . October 24-31,1984 

OBSERVATION WELL 

# 

NO. ' DATE- " 

1 

DTW DTP PT P T x . 8 
ADJ. 
DTW ELEV. WATER 

VUD 

\IS! 

\1U 

m l •lol 

•14 

an 



GROUNDWATER 
TECHNOLOGY 
Consulting Groundwater Geologists 

GROUNDWATER GRADIENT DATA 

CLIENT-' Texas-New Mexico P i p e l i n e 

LOCATION' Monument, N.M. 
DATE ; October 24-31. 1984 

OBSERVATION WELL 

NO. DATE DTW DTP PT P T x . 8 
ADJ. 
DTW ELEV. V/ATER 

PAW \\ 
^ 0 , 5 0 

\c\MO 

.2'-/. 53. 



GROUNDWATER 
T E C H N O L O G Y 
Consulting Groundwater Geologists 

GROUNDWATER GRADIENT DATA 
CLIENT-' Texas-New Mexico P i p e l i n e 

LOCATION-' M ° n u m e n t > N.M. 
DATE' October 24-31,1984 

OBSERVATION WELL 
NO. ' D A T E - ' DTW DTP PT P T x . 8 

ADJ. 
DTW ELEV. WATER 

M "7 

!03(V^ M 7 

« 



GROUNDWATER 
TECHNOLOGY 
Co/isu/l/ng Groundwater Geo/ogisfs 

GROUNDWATER GRADIENT DATA 
CLIENT 1 Texas-New Mexico P ipe l i ne 

LOCATION' M o n u " ' e n t » N - M -
DATE' O c t o b e r 24-31,1984 

OBSERVATION WELL 

NO. ' DATE—" 
i 

DTW DTP PT PT x . 8 
ADJ. 
DTW ELEV. WATER 

ft. 3D 

ID 



GROUNDWATER 
TECHNOLOGY 
Consulting Groundwater Geologists 

GROUNDWATER GRADIENT DATA • 
C L I E N T ' T e x a s - N e w M e x i c o P i p e l i n e 

| O P . A T | O M ; M o n u m e n t , N .M . 

DATE O c t o b e r 2 4 - 3 1 , 1 9 8 4 

OBSERVATION WELL 
NO. 'DATE—" DTW DTP PT P T x . 8 

ADJ. 
DIW ELEV. WATER 

(D -^5 

O ' ^ •to 

• OX 



GROUNDWATER 
TECHNOLOGY 
Consulting Groundwater Geologists 

GROUNDWATER GRADIENT DATA 
CLIENT-' Texas-New Mexico P i p e l i n e 

LOCATION-' M o m e n t , N.M. 
D A T r r . October 24-31,1984 

OBSERVATION WELL 
NO. ' DATE- " DTW DTP PT PT x . 8 

ADJ. 
DIW ELEV. WATER 

MM 

\%\\ M-W 

UA\ 

1100 



GROUNDWATER 
TECHNOLOGY 
Consulting Gtoundwater Geologists 

GROUNDWATER GRADIENT DATA 

CL IENT* Texas-New Mex ico P i p e l i n e 

LOCATION-* Monument:, N.M. 

DATE •• Oc tobe r 2 4 - 3 1 , 1984 

OBSERVATION W E L L 
I 1 \ 1 1 1 1—r—~. | 

NO. DATE DTW DTP PT P T x . 8 
ADJ. 
DTW ELEV. WATER 

•Mw \b 16 ^ . 3 4 IP,. 5 1 . bT 

\ 4 . 37» . b q 

IR. . 6 7 

IP,. fcH . (ol, 

IR. as 18. 5R . 6 7 

\ q . n IP.. H.1 

I f t . HM 

\<=\,\a 



GROUNDWATER 
TECHNOLOGY 
Consulting Groundwater Geologists 

GROUNDWATER GRADIENT DATA 
CLIENT-' Texas-New Mexico P i p e l i n e 

LOCATION-' " " " ^ " t , N.M. 
DATE-' O c l : o b e r 24-31,1984 

OBSERVATION WELL 

NO. 'DATE—" DTW DTP PT PT x . 8 
ADJ. 
DTW ELEV. WATER 

ton 

U~13> 

1150 — . 

ltv3cv^ 

# 



GROUNDWATER 
TECHNOLOGY 
Consulting Groundwater Geologists 

GROUNDWATER GRADIENT DATA 
CLIENT 1 Texas-New Mexico P i p e l i n e 

LOCATION' M o n u " ' e n t > N.M. 
DATE' O c t o b e r 24-31,1984 

OBSERVATION WELL 
NO. ' DATE—' DTW DTP PT P T x . 8 

ADJ. 
DTW ELEV. WATER 

\ ( ^ 

\mv\ 
\io9[X 



GROUNDWATER 
TECHNOLOGY 
Consulting Groundwater Geologists 

GROUNDWATER GRADIENT DATA 
CLIENT' Texas-New Mexico P i p e l i n e 

LOCATION' M o n u " i e n t : > N.M. 
DATE-' O c t o b e r 24-31,1984 

OBSERVATION WELL 

NO. ' DATE- " DTW DTP PT PT x . 8 
ADJ. 
DTW ELEV. WATER 

\ T b L 

\T-&Z 

\TCO 

iWii - — 

Mocir̂  

V7-00 nod 

# 



G R O U N D W A T E R 
T E C H N O L O G Y 
Consulting Groundwater Geologists 

GROUNDWATER GRADIENT DATA 
CLIENT-' Texas-New Mexico P i p e l i n e 

Monument, N.M. LOCATION' 
DATE-' O c t o b e r 24-31,1984 

OBSERVATION WELL 
NO. 1 DATE- " 

• 
DTW 

DTP PT P T x . 8 
ADJ. 
DTW ELEV. WATER 

H'-IO 

\ 7 L l i 

17.74 

17.70 — 

/D-31 n.70 — 

011O2Z 

/n-30 . S 3 

10-31 L 1 0 

MW23 10-30 13,7 SL 13.6^- .10 

\<AD 1 • O " 1 

\5.17 14. tS" 
mw 9S l0-3( IG-OO 

—• 





GROUNDWATER 
TECHNOLOGY 
Consulting Gtoundwalar Geologists 

# 
GROUNDWATER GRADIENT DATA 

CLIENT 8 Texas-New Mexico Pipeline 

LOCATION' M o n M e n l : » - m 

DATE» November 30, 1984 

OBSERVATION WELL 
NO. DATE DTW DTP PT PT x .0 

AD.I. 
DIW ELEV. WATER 

i M-13-84 31-41 2. '77 
34.7^ 31-66 3-18 
34.5o 2.84 

31 7-j 

3176 24 4 
w-\?j-m 22.IZ 
u-ig-a4 38-40 32 62 6-26 

34.^3 3Z.45 1.66 
11-14-64 21.24 

ZOAQ> 1^1 • 66 -

20 45 1^2 •63 
11-6-04 10 Ad IT 45 •63 
WXi&\ 10 Al i W .61 
1147-84 2£M0 1 .̂47 61 

20- 47 • 61 
ZO.16 •63 



GROUNDWATER 
TECHNOLOGY 
Consulting Gioundwstor Geologists 

GROUNDWATER GRADIENT DATA • 

Cl I F N T i Texas-New Mexico P i p e l i n e 

L O C A T I O N ' ^ " I ' m e n l ; , NM 

DATE» November 3U, 1984 

OBSERVATION WELL 

# 

NO. DATE DTW DTP PT PTx.O 
ADJ. 
DIW ELEV. Y/ATER 

\\-14 ftl3 . - — 

1145 
— 

iq.36 •— 

\-\ci -—-



# 
GROUNDWATER 
TECHNOLOGY 
Consulting Gfouni/vvntor Geologists 

GROUNDWATER GRADIENT DATA 

C L I E N T * T e x a s - N e w M e x i c o P i p e l i n e 

L O C A T I O N ' Monument: , NM 

Q/\T[£ .• November 3 0 , 1984 

OBSERVATION WELL 
NO. DATE DTW DTP PT PT x .0 AD.). 

DiV/ ELEV. WATER 

ll-.'2) 

•—• 
" A 

• •— 11-16 5.<oS .— 

\V\(r — 

11-17 •— 

1-18 — 

l-W 
• 

# 



• 
GROUNDWATER 
T E C H N O L O G Y 
Consulting Gtoundwatar Geologists 

GROUNDWATER GRADIENT DATA 
CLIENT- ' Texeis-New Mexico P i p e l i n e 

LOCATION' H o n ' " " e i l L ' N M 

DATE •' November 30, 1984 

OBSERVATION WELL 

9 

NO. DATE DTW DTP PT PT x .0 
ADJ. 
DIV/ ELEV. WATER 

A 11-13 — 

11-14 16.01 . — 

K6 £.00 —— 

\\-\<o 16-02 — 

|1-I7 16. D\ — 

W-\B 16.01 — 

11-tf i5.^n —- ' 



• 
GROUNDWATER 
TECHNOLOGY 
Consulting Giount/walor Geologists 

GROUNDWATER GRADIENT DATA 

C L I E N T 1 Texas-New Mexico P i p e l i n e 

LOCATION' "o"""'e"t» m 

[)/YTE i November 30, 1984 
OBSERVATION WELL 

f 

NO. DATE DTW DTP pr pr x .o 
AD. ; . 
DIV/ ELEV. WAT EH 

6 ••n n- 4 
• 

I I - ( , 6-64 —-

w-n . 

1-16 

. 



GROUNDWATER 
. •TECHNOLOGY 

1 Consulting Groundwater Geologists 

GROUNDWATER GRADIENT DATA • 

CLIENT-' Texas-New Mexico P i p e l i n e 

L O C A T I O N * . M o u u n i e n t : > N H 

PATF ' November 30, 1984 

OBSERVATION WELL 

NO. DATE DTW DTP PT PT x .0 
ADJ. 
DIV/ fZLEV. WAT E H 

Q i-io' 
1-14 &M 
IH5 8 
V\(o In. A - & 

\ i-n LAP) (6-47 
n-iB 16 



GROUNDWATER 
T E C H N O L O G Y 
Consulting Gtoutidwnler Geologists 

GROUNDWATER GRADIENT DATA • 

Gl IF.NT' Texas-Mew Mex ico P i p e l i n e 

• . LOCATION- ' Monument , NM 

Q/\TE« November 30 , 1984 

OBSERVATION W E L L 

NO. DATE DTW DTP PT PT x .0 
ADJ. 
DIW ELEV. WATER 

7 If? -67 8-65 •11 
11-14-64 I&70 P).56 •14 

16-73 .(4 
1876 •16 

U-17-84 1874 jflO-o • i c 

I&61 
Y\c\fA (ft 60 .7.0 



GROUNDWATER 
T E C H N O L O G Y 
Consulting Gioundwalar Geologists 

GROUNDWATER GRADIENT DATA • 

CLIENT* , Texas-Mew Mex ico P i p e l i n e 

L O C A T I O N ' Monument:, NM 

O A T E ' November 30 , 1984 

OBSERVATION W E L L 

NO. D A T E DTW DTP PT PT x .0 
ADJ. 
DIV/ ELEV. W A T E R 

107X1 

—• 
\ -14 7D-7A 
i - 6 10 AO — 

-1 7P&\ — -

— 

, 



11 
GROUNDWATER 
T E C H N O L O G Y 
Consulting Groundwater Geologists 

GROUNDWATER GRADIENT DATA 

CLIENT-' Texas-New Mexico P i p e l i n e 

LOCATION' H o n u i " e n L ' m 

[)/\TF_ i November 3 0 , 1984 

OBSERVATION WELL 
NO. DATE DTW DTP pr PT x.O 

AD. ; . 
DIW ELEV. V/ATER 

°\ 11'13 
WW \SA5 

Y \ J 6.46 —-

—-

1-17 
11-0 
i , a —. 



G R O U N D W A T E R 
T E C H N O L O G Y 
Consulting Gioum/ivator Geologists 

G R O U N D W A T E R G R A D I E N T D A T A • 

CLIENT' Texas-Mew Mexico Pipel ine 

LOCATION' Hom""e"l:» m 

DATE ! November 30, 1984 
OBSERVATION WELL 

NO. DATE DTW DTP PT PT x .0 
ADJ. 
DIW ELEV. WAT ER 

10 20.13 I * 
11-14-84 20.75 8.15 
(1-15-84 20.76 18.78 1-48 
H6~/34 2D.l°i 700 
\\M-?A 7D.16 lfj.74 1.40 
ll-IB-84 7X130 1671 (.64 
IW4-84 14.15 1972 .65 



GROUNDWATER 
TECHNOLOGY 
Consulting Giowniwntar Goo/ogi'sls 

GROUNDWATER GRADIENT DATA • 
C L I E N T ' Texas-Mew Mexico P i p e l i n e 

L O C A T I O N ' Monument, NM 

DATE ! November 30, 1984 

OBSERVATION WELL 

NO. DATE DTW DTP p r P l ' x . D 
AD. ; . 
DIW ELEV. WATER 

u il-13 Zl.10 
l -H 2105 

n-15 23-58 
l \ - i5 21.64 
\ H 0 20.74 
11-10 Z3-5C? 
I H I 22.60 
l l - l g 23 20 

23-32 



OBSERVATION W E L L 

GROUNDWATER 
T E C H N O L O G Y 
Consulting Giouiulnntor Geologists 

GROUNDWATER GRADIENT DATA 

C L I E N T 1 Texas-New Mex ico P i p e l i n e 

LOCATION' ^"ume"L, m 

Q A T E ' November 30 , 1984 



GROUNDWATER 
TECHNOLOGY 

•* Consulting Gioundwntnr Geologists 

GROUNDWATER GRADIENT DATA • 

Cl I E N T ' T e x a s - M e w M e x i c o P i p e l i n e 

L O C A T I O N ' M » " u m e n L , NM 

D A T E 1 November 3 0 , 1964 

OBSERVATION WELL 
NO. DATE DTW DTP P V PV x .0 

ADJ. 
DIW ELEV. WATER 

3 H GS 
l-H \°\^ . —• 

11-16 4.67 — 

\ - (P 
— 

- 7 ————<t=^-~ 

\c\.(cf\ 
•— 

— 

\v\c\ 



• 
GROUNDWATER 
T E C H N O L O G Y 
Consulting Giouix/vvalor Geologists 

GROUN D W AT E R GRADIENT D ATA 

CLIENT- ' Texas-Mew Mex ico P i p e l i n e 

L O C A T I O N ' M" "nm e nL , MM 

U/VTE-« November 30 , 1984 

OBSERVATION WELL 
NO. DATE 

M \H3 
11-14 

1-17 

DTV/ 

1703 

17. ID 

m i 
17.24 
11M 
17.60 

DTP 

16-4o 
16 Ao 
6-43 
I6-46 
.16.46 

\LAA 

PT 

66 
67 
G5 
76 
67 

pr x.o 
AD./. 
DIW ELEV. WATER 
AD./. 
DIW 



G R O U N D W A T E R 

T E C H N O L O G Y 
Consulting Gioundwater Geologists 

GROUNDWATER GRADIENT DATA • 
CLIENT-' Texas-Mew Mexico r i pel ine 

LOCATION-' H o n u i l i e n L ' m 

• A T E ! November 30, 1984 
OBSERVATION WELL 

NO. DATE DTW DTP PT PT x .0 
ADJ. 
DIW ELEV. WATER 

6 II- 7, 16-25 
ll-U mi 

' l5 
II-IL 
H'7 
IH8 

—— 



G R O U N D W A T E R 
T E C H N O L O G Y 
Consulting Gtoundwalar Geologists 

CLIENT-' Texas-Mew Mexico P i p e l i n e 

LOCATION' m 

( J A T E ! November 30 , 1984 

OBSERVATION WELL 
NO. D A T E DTW DTP PT PT x .0 

ADJ. 
DIW E L E V . W A T E R 

(o IT 3-7 (877 TD 
• to 

14.35 •63 
1H0-B4 !<T34 •Sz 

14.32 •4B 
\\-\&%A iT32 •44 
1014-64 1435 B.4o •46 

G R OU N D W AT E R G R A DIE N T D ATA 



GROUNDWATER 
j I TEC1INOLOGY 

1 ' Consulting Groundwater Geologists 

GROUNDWATER GRADIENT DATA • 

C L I E N T 1 Texas-Mew Mex ico P i p e l i n e 

L O C A T I O N ' NM 

[JATE ! November 30 , 1984 

OBSERVATION WELL 
NO. DATE OTW DTP PT PT x .0 ADJ. 

DIW ELEV. Y/ATER 

n 1H7 
• — 

-

11- \mz n- i 
\?}^ — 

\bcio 

• 



GROUNDWATER 
T E C H N O L O G Y 
Consulting Gioundnnter Geologists 

GROUNDWATER GRADIENT DATA 

C L I E N T 1 Texas-New Mexico P i p e l i n e 

LOCATION' M o n u i l i e l l L ' m 

DATE 1 November 30 , 1984 

OBSERVATION W E L L 

« 

NO. DATE OTW DTP pr PT x .0 
AD.I. 
D I W F.LEV. W A T E R 

16 H3 IT1 
1614 VIA'2) —• IHS 17- \5 

—• 11-16 1161 —-

u-n H • 7-7 
1MB \1-Z\ — -

n-24 — • 



• GROUNDWATER 
TECHNOLOGY 
Consulting GiouixUvnter Geologists 

GROUNDWATER GRADIENT DATA • 

C L I E N T 1 Texas-Mew Mex ico P i p e l i n e 

L O C A T I O N ' " " " " . n e i i C NM 

QATE i November 30 , 1984 

OBSERVATION W E L L 

# 

NO. D A T E DTW DTP P T PT x .0 
ADJ. 
D iV / ELEV. W A T E R 

17 67 
\-A 17 16 • — 

-i6 "UO -— 

11-16 J7 I — 

u-n 17.09 
l-ift 17-07 — 

66 17-67 — 



GROUNDWATER 
T E C H N O L O G Y 
Consulting Oiountlwator Geologists 

GROUNDWATER GRADIENT DATA • 

CLIEN 

LOCATION' 

DATE 

Texas-Mew Mexico r i p e l i n e 
Monument, NM 

November 30, 1984 

ODSERVATION WELL 
NO. DATE DTW DTP PT PT x .O 

AD.I. 
D I W ELEV. W A T E R 

ZO \H3 n 55 !7f 
WW 1731 178 
H5 I75Z Z.03 

1726 2.15 
u-n 1445 17/.D 2-Z5 
\\- 8 f\64 77o 3-54 
n-I^I 1467 14. IO Z71 

• 



GROUNDWATER 
T E C H N O L O G Y 
Consulting Giountlwator Geologists 

GROUNDWATER GRADIENT DATA • 

Cl ITNT» Texas-New Mex ico P i p e l i n e 

• . LOCATION' ^""'^"O m 

(JA I E ' November 30 , 1984 

OBSERVATION W E L L 

NO. D A T E DTW OTP p r p r K .o AO.!. 
D I W ELEV. W A T E R 

7 - ^ 7 
1 1 

1H4 P-B6 

• — .. 

u-16 \im — -

!H7 lAA 
\AB1 . 

) 



GROUNDWATER 
T E C H N O L O G Y 
Consulting Groundwater Geologists 

GROUNDWATER GRADIENT DATA • 
, — 

CLIENT-' Texas-Mew Mexico P ipe l i ne 
LOCATION' m 

HATE ' November 30, 1984 

ODSERVATION WELL 

# 

NO. DATE DTW DTP PT PT x .0 
ADJ. 
D I W P.LEV. WAT EH 

-13 \R-Z7 i6.q4 i ZiL 
11-14 1674 l6 r/6 124 
11-15 16 77 124 
ll-IO 6724 
-IT 

\ilSD 
1675 I 25 

U-i6 \ilSD 1677 123 
i-n 18.ZO 

1 U-



GROUNDWATER 
T E C H N O L O G Y 
Consulting Gioundwnter Geologists 

GROUNDWATER GRADIENT DATA 

CLIENT' Texas-New Mexico Pipe line 

LOCATION' ^""'^"O m 

DATE ' November 30 , 1984 

OBSERVATION W E L L 

NO. DATE DTW 

77 15-63 
IV-14 
11-15 
016 16-72 

161 16.11 
\S-7Z 

11-17 15.14 

DTP 

13- ID 

mi 
Xb.He 

PT 

I C\S 

35. 
15. 

AA 
•35. 

P I ' x . O 
AD.I. 
D I W ELEV. WAT EN 

tt 



GROUNDWATER 
TECHNOLOGY 
Consulting Gtounclw.ttnr Geologists 

GROUND VV AT E R GRADIENT D ATA 
CLIENT-' Texas-New Mexico P i p e l i n e 

LOCATION' m 

D A T E ' November 3U , 1984 

ODSERVATION 

tt 

NO. 

74 
DATE 

n-i3 
\\M 
\ l-\5 

1611 
016 

\1-14 

WELL 

DTW 

16-16 
A6JLy 

DTP 

\4.76 
14 77 
\AAo 
14-01 

1464 
14.76 

PT 

74 
136 
1-36 
_2X 

1.33 

PT x .0 
AD.I. 
D I W F.LEV. W A T E R 

i 

tt 



GROUNDWATER 
I j TECI INOLOGY 

— ' Consulting Gi oundwnlnr Geologists 

GROUNDWATER GRADIENT DATA • 
CLIENT-' Texas-Mew Mexico Pipeline 

• . LOCATION' "o""'"e"t> m 

PlATF J Uoveniber 30 , 1984 

OBSERVATION W E L L 

NO. DATE DTW DTP PT P T x . 0 
ADJ. 
DIW ELEV. WATER 

25 . 

11-14 6-ZZ . -— 

I H 6 
16-7.7 11-16 16-7.7 

}\- 1 |(6-70 

• 
l\-i8 I6.5Z 

— 



GROUNDWATER 
1 I TEClINOLOGY 

l • Consulting Glovndwutnr Geologists 

GROUNDWATER GRADIENT DATA • 
01 IENT» T e x a s - M e w M e x i c o Pi. p e l i n e 

LOCATION' "»'"-"»g"t> m 

U A T E ' Nov ember 3 0 , 1984 

ODSERVATION WELL 

NO. DATE OTW DIP PI" P I ' x .O 
AD.I. 
DIW F.LEV. WATER 

70? 
- A • . -— ' 

7-34 _— 

I I ' 1 17-30 
7 (7-30 .— 

1 'fi 
) 

tt 



GROUNDWATER 
T E C H N O L O G Y 
Consulting Gioundwntnr Geologists 

GROUND WAT E R GRADIENT D AT A 

C L I E N I ! Texas-Hew Mex ico P i p e l i n e 

L O C A T I O N ' Monument, NM 

• ATE 1 November 3U, 1984 

ODSERVATION W E L L 

NO. DATE D I W DTP P I" p r x .o 
AD.I. 

_DJ_W E L E V . WAT El? 

Xl - — 

AD.I. 
_DJ_W 

-14 10. 
76 V7' Q ~ 

Ii­ 6 6706 
-n ^ 4 

• 
l l - 0 

M 16- 6 

• 1 V 



1 —̂ 

GROUNDWATER 
TECI IINOLOGY 
C'on.-.iyfd'iiy GiouncAvalnr Geologists 

GROUNDWATER GRADIENT DATA • 

C L I E N T ' Texas-Llevv Mex ico P i p e l i n e 

L O C A T I O N ' r i N . 
DATE ' November 30 , .1.964 

OBSERVATION W E L L 

NO. D A T E DIV / D I P pr 
A u.;. 
D 1 V/ F.LEV. V / A I E H 

1-13 7-77 — 

l-H n.M 
- b 16 76 •• 

6-76 
-1 - — 

l l ' <-) \ \p bl T7vO0 
o An 

9 



# GROUNDWATER 
T E C H N O L O G Y 
Consulting Gioundwntor Geologists 

GROUNDWATER GRADIENT DATA • 

C L I E N T ' Texas-New Mexico P i p e l i n e 

L O C A T I O N ' MonmneiiL , NM 

Q A T E 1 November 30 , 1984 

ODSERVATION W E L L 

NO. D A T E OTW DTP p r ! T x , 0 
ADJ. 

_u±w 
ELEV. W A T E R 

W j 6. Of? 

ADJ. 

_u±w 

11-14 
1-16 
Ma 6.07 
-17 16-00 
-I& 16.01 

|5-0I 
i 

i — 

V 



# 

41 



GROUNDWATER TECHNOLOGY LABORATORY 

Con,^J) ig Offices: 
Needham, MA — Redondo Beach, CA 
Chadds Ford, PA — Concord, CA 
Novi, Ml 

ANALYTICAL & CONSULTING SERVICES 
Division of Oil Recovery Systems, Inc. 

4 Mill St., Greenville, NH 03048 
Tel: (603) 878-2500 

Laboratory Test Results 

10/11/84 
Report No. 20-2050-1 
Submitted t o : C l i f f Harper 

Groundwater Technology 
5047 Clayton Rd. 
Concord, CA 94519 

The attached report covers water samples 12442-12443 taken by C. 
Harper at s i t e 20-2050, Monument, New Mexico and analyzed by 
GC/FID S t a t i c Headspace Analysis f o r v o l a t i l e hydrocarbons, 
ana l y s t J.P.M. 

Method Detection L i m i t s (MDL) l i s t e d are 
q u a n t i t a t i o n i s considered r e l i a b l e : bet 
ethylbenzene 2 ppb, t o t a l xylenes 6 ppb, 
hydrocarbons and miscellaneous aromatics 

the I eve L s above which 
z e n e and toluene 1 ppb. 
t o t al al i ph a t i c 
20 ppb. 

I f noted on r e p o r t , MDL is increased by a f a c t o r of 44 for 
d i l u t i o n s made i n order to maintain c a l i b r a t e d range. Precision 
f o r l e v e l s above 10 times MDL is 10%. Precision at MDL equals 
30%. Hexane and ortho-xylene used as c a l i b r a t i o n standards f o r 
a l i p h a t i c hydrocarbons and miscellaneous aromatics, r e s p e c t i v e l y . 

Respectfully submitted, 

Michael D. Webb 
Technical Director 

4» 
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TEXAS-NEW MEXICO PIPE LINE COMPANY 

B L Lednicky 
District Manager 

PO Box 2528 
Hobbs NM 88241 

505 393 2135 

February 7 t 19B5 

Mr. Jerry Sexton 
State of New Mexico 
• i l Conservation Division 
P.O.Box 19B0 
Hobbs, New Mexico B8241 

Dear Jerry: 

Rei Monument Water Wells 

As per our discussion today attached i s an analysis of the water 
samples taken on January 9, 19B5. When C l i f f Harper and myself 
v i s i t e d with you and Eddie Seay about January 9 you requested 
that we obtain the samples on the wells d r i l l e d by the Oil 
Conservation Division. 

I had previously given t h i s information to Eddie Seay by 
telephone. 

Yours very t r u l y , 

BLLsDDM 
Attachment 
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JSASYLINK MBX 5733473A001 15JAN85 12:08/12:35 EST 
FROM: TLX 752858 ORS INC GRN UD 

OIL RECOVERY SYSTEMS INC 
TO: 62725550 

1/15/85 
Report No. 20-2050-8 
Submitted t o : 

Laboratory Test Results 

C l i f f Harper 
Groundwater Technology 
5047 Clayton Rd. 
Concord, CA 94519 

H0B3S Off ice 

' JAN 21 1985 

DATE 
MOTED 

B. L. J.. 
1. H. N. 
J. B. H. 
X.11 s. 
0. 0, K. 
D. J. N. | 1 
J, D. H. J 

The attached r e p o r t covers water samples 13536-13546 taken by C. 
Harper a t s i t e 20-2050, Monument, New Mexico and analyzed by 
GC/FID S t a t i c Headspace Analysis f o r v o l a t i l e hydrocarbons, 
a n a l y s t s D.G. and J.P. 

Method Detection L i m i t s (MDL) l i s t e d are the l e v e l s above which 
q u a n t i t a t i o n i s considered r e l i a b l e : benzene and toluene 1 ppb, 
ethylbenzene 2 ppb, t o t a l xylenes 6 ppb. The l e v e l f o r r e l i a b l e 
q u a n t i t a t i o n f o r t o t a l a l i p h a t i c hydrocarbons and miscellaneous 
aromatics i s 20 ppb. 

I f noted on r e p o r t , MDL i s increased by a f a c t o r of 44 f o r 
d i l u t i o n s made i n order t o maintain c a l i b r a t e d range. P r e c i s i o n 
f o r l e v e l s above 10 times MDL i s 1.0%. Pre c i s i o n a t MDL equals 
30%. Hexane and ortho-xylene used as c a l i b r a t i o n standards f o r 
a l i p h a t i c hydrocarbons and miscellaneous aromatics, r e s p e c t i v e l y . 

R e s p e c t f u l l y submitted, 
Michael D. Webb 
Technical D i r e c t o r 

MMMM 
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SEC. 2 9 , T I 9 S , R 3 7 E , N M PM. , 
Leo County , New Mexico 

i 
i 
! 

S 

LEGEND 

_ _ Monlo» 

Q - . _ Recovery Well 

( ) _ Relot.^e Elevatm* 

_ ^ - Electric L*ne 

_ . Vent 

_ Domestic WeU 

. _Qd Weh 

Storage Tank 
Tank Battery 

_ Fence 
Buned Ptpe<ine 

S t o r a g e Tank 1 N / A 

RELATIVE NORTH EAST 
LOCAT ION ELEVATION COORD COORD 

Sec. Cor. N/A oou oca 
1 ^ Sec, Ccr. MA -16.9 5-277.1 

RW 1 100.0 2056.2 2514.9 
RW 
MW 

2 
U 

96.6 1755.0 2B81.6 

MW 1 100.8 1928.2 2542.8 
MW 2 99.4 1754.6 2630.7 
MW 3 99.5 2314.4 2459.0 
MW 4 9B.6 2207.6 2593.9 
MW 5 100.7 238 3.8 2660.6 
MW 6 99.3 2234.3 2759.5 
MW 7 99.5 1983.3 2765.6 
MW 8 102.1 1993.6 2387.0 
MW 9 97.8 2108.4 2652.4 
MW 10 ioa.7 2138.1 2507.7 
MW 
RW 

11 
2 

96.6 1755.0 288 K 6 

MW 12 95.9 1636.2 2971.6 
MW 13 100.7 1829.3 2422.3 
MW 14 94.8 1372.1 3034.4 
MW 15 97.6 1582.7 2804.6 
MW 16 98,8 1827.7 2798.8 
MW 17 9 9.4 1887.5 2675.3 
MW 18 96.0 1549.9 2951.1 
MW 19 102.2 2336.6 2306.9 
MW 20 93.7 932.5 3039.2 
MW 21 9S.7 1195.7 2870.9 
MW 22 93.9 1134.9 3057.5 
MW 23 91.2 1257.1 3178.2 
MW 24 93.3 1520.3 31*5.9 
MW~ lb 96.1 1811.2 3060.3 
MW 26 93.2 1286.5 3357.2 
MW 27 89.8 866.7 3133.6 
MW 28 88.8 726 .6 3166.3 
MW 29 91 .1 3235.3 

Vent Pt. 1 - «.. i 1419.4 3370.9 
Vent Pt. 2 91.9 1402.7 3371.9 
DW 1 94.5 523 .4 2574.8 
DW 2 68.2 679.2 3060.1 
DW 3 89.6 521 .6 3690.5 

Pwr. Ln. (No. > N/A 2027.5 3207.5 
?wr. Ln. (So. J N/A 6^7.6 3198.8 

O i l Well 1 N/A 629.8 3267.2 
O i l Well 2 N/A 1957.7 3262 . 5 

2 1 5 9 . 7 | 2 9 9 8 . 1 1 

(Tank Battery N/A 1406 .9 3560.0 1 

Fence (E) N/A 1312 .2 3294.1 
Fence (W) N''A 1314 2893.6 

Pip e l i n e (N) N/A 2499 .6 2461.3 
Pi p e l i n e (P.I.' 1 N/A 1312 .6 3080.1 
P i p e l i n e (S) N/A 566 .4 3219.4 

Och * I 

r>ci,*3 

i*/J9-/«4- 4 

29 28 

32 33 

KING SURVEYING 

618 SOUTH TURNER HCB&S. N M 5 5 2 4 0 

SCAL! 100 
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