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INTRODUCTION 

Three observation w e l l s were d r i l l e d ' during September 9, 
1980 through September 12, 1980 to supplement data c o l l e c t e d 
during previous studies of the area by John Runyan, O i l Conser
vatio n D i v i s i o n , Hobbs o f f i c e . A l l of the holes were d r i l l e d 
i n Section 24, Township 11 South, Range 32 East, northern Lea 
County, New Mexico. 

Water q u a l i t y data obtained from t h i s study w i l l be used 
by Paul Hamilton i n his f u t u r e l i t i g a t i o n against Texaco over 
alleged ground water contamination caused by a leaking s a l t 
water disposal w e l l . 

PHYSIOGRAPHY 

The topography of t h i s area i s dominated by the Llano 
Estacado, which i s the southern extension of the high p l a i n s 
i n southeastern New Mexico (Figure 1 ) . I t i s a plateau which 
stands about 100 to 300 feet above the surrounding area. In 
general, the Llano Estacado surface i s smooth and slopes toward 
the southeast at 10 to 20 feet per mil e . 

The most c h a r a c t e r i s t i c features of the Llano Estacado are 
undrained depressions or playas ranging from a few feet to 50 
feet or more and from a few hundred f e e t to a mile or more i n 
diameter. Most of the depressions form temporary ponds or lakes 
only during the summer ra i n y season. Some of the l a r g e r depres
sions contain perennial lakes of " a l k a l i " or "s a l i n e water." 

The Llano Estacado's stream drainage i s poorly developed. 
Stream d i s s e c t i o n i s very shallow w i t h almost no development of 
t r i b u t a r i e s . The long shallow v a l l e y s f o l l o w the slope of the 
land surface at widely spaced i n t e r v a l s . 

GEOLOGY 

The surface geology of the study area i s dominated by s e d i 
ments of Quaternary, T e r t i a r y and T r i a s s i c age which r e l a t e 
d i r e c t l y to useable ground water. The subsurface geology of the 
area includes rocks which range from Precambrian to Permian i n 
age. They are not s i g n i f i c a n t to useable ground water, but they 
are the source of the h i g h l y mineralized water produced w i t h 
o i l . Rocks of these ages w i l l not be described here. 
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Table 1. Stratigraphic Units in and around T11S, R32E 

Geologic Age Geologic Unit Thickness ( f t . ) General Character Hater-Bearinq Properties 

o u ra 
o c 
N U 
O SJ 
C -U 
o a 
o o 

a 

Recent 

and 

Pleistocene 

Alluvium 0-30 Sand and gravel; may include 
redeposited material from 
Ogallala formation and Creta
ceous and Triassic rocks 

Above the zone of satura
t i o n , hence does not yield 
water to wells. Aids re
charge to underlying forma
tions by permitting rapid 
i n f i l t r a t i o n of rain water. 

Ogallala 
formation 

0-350 + Irregularly bedded sand, g r i t , 
and local gravel conglomerate 
cemented by lime or caliche, 
and local beds of sand, clay and 
limestone; may include some re-
deposited material from Cretaceous 
and Triassic rocks. 

Major water-bearing formation 
of the area. Well yields 
varied widely throughout area. 

G cji 
N Ci* 

Dockum group, 
undivided 

1400-
2100 

Maroon, red, and gray irregularly 
bedded sandstone, bright- and 
dark-red shale and sandy shale 
and purplish limestone pebble 
beds. 

The rocks of Triassic age con
tain some water but they are 
not considered productive 
aguifer. 

i 

o u c c 
N -H 3 CS 
O > O -H 
O O t j E 

H - J : u 
3 i 4 J t 

o_ o ti

l l , 0 0 0 -
14,000 + 

Thick deposits ranging from 
evaporites, limestone, dolomites, 
shale and sandstones. 

No presently useable water 
supply available from these 
rocks. Source of highly 
mineralized o i l - f i e l d waters. 

Granite and volcanic rocks Not hydrologically significant. 

Modified from Ash, 1963 



T r i a s s i c age rocks of the Dockum group unconformably o v e r l i e 
rocks of Permian age and range i n thickness from 1,400 to 2,100 
feet i n northern Lea County. The Dockum group can be d i v i d e d i n t o 
the Santa Rosa sandstone and the Chinle formation, but the d i s t i n c 
t i o n i s not made i n t h i s area because of l i t h o l o g i c s i m i l a r i t i e s 
and poor exposures. The group's lower s e c t i o n has a maximum t h i c k 
ness of 600 feet and co n s i s t s mostly of a reddish sandstone but 
also includes minor amounts of variegated shale and limestone. 
The upper part of the group can have a thickness up to 1,200 f e e t . 
This section i s predominately a reddish shale but does contain 
minor amounts of variegated shale, sandstone, conglomerate and li m e 
stone. The Dockum group i s exposed i n SW/4 of Section 3, Township 
11 South, Range 31 East. 

T e r t i a r y age rocks of the Ogallala formation have been deposited 
d i r e c t l y on the T r i a s s i c Dockum group erosion surface. I n northern 
Lea County, the Ogallala ranges i n thickness from 0 to about 350 
fe e t , w i t h an average of 200 f e e t . 

The Ogallala formation consists of c l a y , s i l t , f i n e t o coarse 
grained sand, gravel and c a l i c h e . The l i t h o l o g y changes r a p i d l y 
w i t h i n short distances, both h o r i z o n t a l l y and v e r t i c a l l y , and i n d i 
v i d u a l beds or lenses are not continuous over wide areas. 

Most of the Ogallala i s unconsolidated, except f o r near the 
top and l o c a l l y w i t h i n the formation where the sediments have been 
cemented, c h i e f l y w i t h calcium carbonate, to form beds of c a l i c h e . 
The degree of cementation of caliche v a r i e s g r e a t l y from p a r t i a l l y 
cemented to w e l l cemented. No sharp break e x i s t s between the 
calic h e caprock and the underlying sediments because the amount of 
cementation decreases gra d u a l l y w i t h depth. A bed of c a l i c h e on 
top of a formation w i l l form a prominent topographic high because 
of i t s resistance to erosion. 

Pleistocene and Recent age sediments composed of sand, s o i l 
and a l l u v i u m unconformably o v e r l i e the Ogallala formation on the 
Llano Estacado. The thickness of sediments ranges from 0 to about 
30 f e e t . The sediments are o f f - w h i t e to l i g h t brown i n c o l o r . 

GROUND WATER RESOURCES 

A l l useable ground water i n t h i s study area comes from two (2) 
p r i n c i p a l geologic u n i t s , the Dockum group and Ogallala f o r m a t i o n . 
No potable water i s found below the Permian-Triassic unconformity. 

The Ogallala formation of T e r t i a r y age and the a l l u v i u m , s o i l , 
and sand of Pleistocene and Recent ages form a s i n g l e hydrologic 
u n i t and i n t h i s report t h e i r hydrologic c h a r a c t e r i s t i c s w i l l be 
discussed together. 
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The water wells of the T e r t i a r y deposits are gene r a l l y of a 
be t t e r chemical q u a l i t y than t h a t from T r i a s s i c age deposits. The 
younger rocks are more permeable, t h e r e f o r e producing w e l l s w i t h 
b e t t e r y i e l d s . 

The amount of water pumped ( w e l l y i e l d ) i n gallons per minute 
varies widely throughout the area. Well y i e l d s d i f f e r g r e a t l y w i t h i n 
r e l a t i v e l y short distances and t h i s may be due to formation d i f f e r 
ences or d i f f e r e n c e s i n w e l l c o n s t r u c t i o n . 

I n t h i s area the ground water flows from the Northwest to the 
Southeast (Runyan, May 25, 1978). The Water Resources D i v i s i o n 
estimated l a t e r a l water movement of 0.8 feet per day x time x 
distance t h a t contamination had moved (Runyan, May 25, 1978). Un
f o r t u n a t e l y t h i s f i g u r e f o r water v e l o c i t y was not confirmed by a 
tr a c e r study. 

HISTORY OF GROUND WATER CONTAMINATION 

In August, 1977, Paul Hamilton advised the O i l Conservation 
D i v i s i o n about an apparent problem at two (2) of his water w e l l s . 

Tests were run s h o r t l y t h e r e a f t e r on f i f t e e n (15) Moore-
Devonian Pool w e l l s to determine i f any casing leaks e x i s t e d . No 
leaks were discovered. 

During November and December of 1977, t h i r t e e n (13) t e s t 
wells were d r i l l e d . A f t e r a report was w r i t t e n , Texaco decided 
to d r i l l twenty-one (21) a d d i t i o n a l t e s t w e l l s . This work was 
done during the time i n t e r v a l between February and May of 1978.. 
A revised report was completed on t h i s area using the newly 
obtained i n f o r m a t i o n . 

Water samples were taken and they were run f o r c h l o r i d e s 
concentrations. This i n f o r m a t i o n was used to develop the c h l o r i d e 
concentration maps found i n John Runyan r e p o r t s about t h i s area. 

PRESENTATION OF DATA 

Data assimulation of in f o r m a t i o n obtained from three (3) 
rec e n t l y d r i l l e d observation holes and the t h i r t y - f o u r (34) holes 
d r i l l e d under John Runyan 1s supervision would be almost impossible 
to do.- I t could even produce misleading conclusions about the 
nature and s e v e r i t y of the problem. 

Water chemistry a n a l y s i s programs were handled i n completely 
d i f f e r e n t manners and had d i f f e r e n t standards of q u a l i t y c o n t r o l . 
P u t t i n g the two (2>) sets of data together could create s i g n i f i c a n t 
d i f f e r e n c e s which may,not e x i s t . 
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L i t h o l o g i c a l logs compiled by t h i s author cannot be c o r r e l a t e d 
to the previous p r o j e c t ' s d r i l l e r s ' l ogs. U n f o r t u n a t e l y , there i s 
no way to resolve t h i s problem because the rock samples were not 
preserved from previous d r i l l i n g p r o j e c t s . 

With these f a c t s i n mind, only i n f o r m a t i o n obtained from t h i s 
study w i l l be presented i n t h i s r e p o r t . 

WATER QUALITY OF OBSERVATION WELLS 

A l l water samples from the three (3) observation wells had 
chemical analyses to determine the amount of Calcium (Ca), Magnesium 
(Mg), Sodium (Na), Potassium (K), Bicarbonate (HCO,), Carbonate 
(CO,), Sul f a t e (SO^), C h l o r i t e ( C l ) and Total Dissolved Solids 
(TDS). These values have been expressed i n m i l l i g r a m per l i t e r 
(mg/l) or parts per m i l l i o n (ppm). The chemical analyses were done 
by Albuquerque A n a l y t i c a l , Inc. of Albuquerque, New Mexico. 

Two (2) of the three (3) observation w e l l s contained contami
nated water. H0-1 was the most h i g h l y contaminated w i t h a Total 
Dissolved Solids (T.D.S.) of 21,288.0 ppm and a Chloride content of 
10,220.0 ppm. This w e l l was d r i l l e d j u s t southeast of Texaco's 
Salt Water Disposal (SWD) w e l l . HO-2 was d r i l l e d north of Texaco's 
SWD well and was less contaminated w i t h a T.D.S. of 4648.0 ppm and 
Chloride content of 2385.0 ppm. HO-3 was d r i l l e d west of the Texaco 
SWD well and was not contaminated. I t had a T.D.S. of 556.0 ppm 
and a Chloride content of 90.2 ppm. See appendix of chemical 
analysis f o r other elements. 

A water sample was c o l l e c t e d from Texaco's SWD w e l l i n Section 
24, Township 11 South, Range 32 East. The brine water has a T.D.S. 
of 45,872.0 ppm and a Chloride content of 25,200.0 ppm. The Appendix-
chemical analysis has f u r t h e r i n f o r m a t i o n on t h i s water. 

The chemical p r o p e r t i e s of the water were p l o t t e d on a t r i l i n e a r 
diagram ( f i g u r e 3) to di s p l a y r e s u l t s of water-chemistry study of t h i s 
area. 

I t does appear t h a t there i s a strong chemical r e l a t i o n s h i p 
between Texaco's SWD w e l l and H0-1 and HO-2. (See f i g u r e 3.) On 
the basis of dominant ion c l a s s i f i c a t i o n , i t i s clear t h a t these 
w e l l s contain Sodium c a t i o n type water and a Chloride anion type 
water. The brine water appears to have been d i l u t e d due to d i s 
persion and mixing w i t h the fresh water of the Ogallala formation. 

Hole HO-3 (see f i g u r e 3) i s fres h water. I t would have to 
be c l a s s i f i e d as a Sodium c a t i o n type water and a no dominant anion 
type water. This water probably represents a good example of water 
which i s uncontaminated by any brine water. 
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LITHOLOGY OF THE OBSERVATION HOLES 

The holes were d r i l l e d through the T e r t i a r y age Ogallala 
f o r m a t i o n . The top twenty (20) to t w e n t y - f i v e (25) feet of the 
hole consisted of a hard y e l l o w i s h - w h i t e c a l i c h e . A w e l l cemented, 
very f i n e sand, seventy-five (75) to eighty (80) f e e t t h i c k , brown, 
orange or f l e s h c o l o r , l i e s d i r e c t l y below the ca l i c h e cap. The 
gravels of the lower Ogallala formation were found at 100 feet i n 
a l l three (3) observation w e l l s . I t s thickness ranged from f i v e 
(5) to ten (10) feet and was composed of a black, white, orange 
and red c o l o r , w i t h a size range from 1/4 to 1/2 inc h . 

The T r i a s s i c Red Beds were penetrated from 105 to 110 fe e t 
i n t h i s area. I t i s composed of a b r i c k red or maroon clay w i t h 
a few t h i n l i g h t green, shaley sand beds. Only the top ten (10) 
to t h i r t y - f i v e (35) feet of t h i s u n i t was penetrated during the 
p r o j e c t . 

The t o t a l depth of the observation holes ranged from 120 to 
140 f e e t . See sample logs i n appendix f o r more d e t a i l e d i n f o r m a t i o n 
about the l i t h o l o g y of the observation holes. 

WATER LEVEL MEASUREMENTS 

The State Engineers O f f i c e measured the water l e v e l of the 
wel l s when the hole l o c a t i o n s were surveyed i n . The water l e v e l 
i n the observation wells from ground l e v e l were: H0-1 62.00 f e e t , 
HO-2 62.40 f e e t , and HO-3 60.25 f e e t . 

RECOMMENDATIONS 

The observation wells should have water samples taken and a 
complete chemical analysis run on them once every month. I t should 
be noted t h a t the most r e p r e s e n t a t i v e sample i s obtained from the 
mechanical pumping of the w e l l . The O.C.D. should attempt to obt a i n 
water samples by t h i s means i n the near f u t u r e . 

A t r a c e r should be used to determine what the actual ground 
water v e l o c i t y i s i n t h i s area. 

Further work might include s t r a t i g r a p h i c d r i l l i n g to get an 
accurate p i c t u r e of the subsurface geology. This would also pre
sent an op p o r t u n i t y to obtain water samples f o r a complete chemical 
a n a l y s i s f o r the f o l l o w i n g : Calcium (Ca), Magnesium (Mg), Sodium 
(Na), Potassium (K), Bicarbonate (HCO,), Carbonate (CO,), S u l f a t e 
(SO.), C h l o r i t e (Cl) and Total Dissolved Solids (T.D.S.). This 
work was not done during e a r l i e r s t u d i e s . 
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OBSERVATION WELL FIELD NOTES 

HO-2 

September 9, 1980 0 to 120 feet T.D. 
Hole completed w i t h 3 inch p l a s t i c PVC pipe 

7.0 x 142.0 = 994.0 ppm Cl 15 min 
9.1 x 142.0 = 1292.2 ppm CL 30 min 

10.6 x 142.0 - 1505.2 ppm Cl 45 min 
14.2 x 142.0 = 2006.4 ppm Cl 60 min 
3.3 x 710.0 = 2343.0 ppm Cl 90 min, 
3.9 x 710.0 = 2769.0 ppm Cl 105 min, 

j e t t i n g of w e l l 
j e t t i n g of w e l l 
j e t t i n g of w e l l 
j e t t i n g of w e l l 
j e t t i n g of w e l l 
j e t t i n g of w e l l 

Note Waters Chloride content would not s t a b i l i z e . 

HO-3 

September 9, 1980 0. to 120 feet T.D. 
Hole completed w i t h 3 inch p l a s t i c PVC pipe 

1.5 x 142.0 r 213.0 ppm Cl 
0.8 x 142.0 = 113.6 ppm Cl 

15 min. j e t t i n g of w e l l 
30 min. j e t t i n g of w e l l 

H0-1 

September 12, 1980 0 to 140 feet T.D. 
Hole completed w i t h 3 inch p l a s t i c PVC pipe 

7.9 x 710.0 
12.0 x 710.0 
13.5 x 710.0 
14.5 x 710.0 

5,609.0 ppm Cl 15 min 
8,520.0 ppm Cl 30 min 
9,585.0 ppm Cl 45 min 

10,295.0 ppm Cl 60 min, 

j e t t i n g of w e l l 
j e t t i n g of w e l l 
j e t t i n g of w e l l 
j e t t i n g of w e l l 

Note: Very low y i e l d a q u i f e r because of small amount of 
gravel present i n hole. 
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[505] 266-9106 
[505] 294-6310 Nights 

/tt&uquenque Analytical, *)*tc, 
4115 Silver S.E. 

Albuquerque, N.M. 87100 

WATER ANALYSIS 

No. 12686 

Rec'd. September 19. 1980 

Owner O i l Conservation 

Appearance and Data HO-1 

Address P.O. Box 2088 Santa Fe, NM 87501 

Chemist J.M. Grover 

mg/l meq/l mg/l meq/l 

Aluminum 
Ammonium 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium (OO3) 
Cobalt 
Copper 
Cold 
Iron 
Lead 
Lithium 
Magnesium 
Manganese 
Mercury T 
Nickel 
Potassium 
Silver 
Sodium 
Uranium (U3O5) 
Zinc 

1976.Q 

269.7 

29.Q 

5714.0 

Beryllium (Be0 3 ) 
Bicarbonate 
Boron (B0 2 ) 
Bromide 
Carbonate 
Chloride 
Cyanide 
Fluoride 
Hydroxide 
Iodide 
Molybdenum (M0O4) 
Nitrate 
Nitrite 
Phosphate (Tot.) 
Phosphate (Meta) 
Phosphate (Ortho) 
Selenium (Se02() 
Sulfate 
Sulfite 
Tellurium (TeO^) 
Vanadium 

208.0 

<0.1 
10220.0 

700.0 

Acidity 
Alkalinity 
BOD 
Chlorine 
COD 
Color 

Conductance 
Dissolved O2 
Hardness 

. H2S 
Hydrazine 
Odor 
pH 
Phenols 
Silica 
Solids (Tot.) 
Solids (Tot. Diss.) 
Solids (Tot. Susp.) 
Solids ( ) 
Surfactant 
Turbidity' 
Volatile Acids 

21D288.0 

ppm 
ppm 
PPm 
ppm 
ppm 
PCU 

-juho/c m 
— ppm 

|pm 
rpm 
ppm 
T.O. 

PPm 
PPm 
PPm 
PPm 
ppm 
PPm 
PPm 
ITU 
Ppm 



Atlkcquenque Analytical, Inc. 
[505) 266-9106 N o 12686 
[505] 294-6310 Nights ... ? " „ 

* Albuquerque, N.M. 87100 
Rec'd. September 19, 1980 

WATER ANALYSIS : 

Owner O i l Conservation A d d r e 5 S P.O. Box 2088 Santa Fe, NM 87501 

Appearance and Data HO-2 Chemi st J.M. Grover, M.S. 

mg/l meq/l mg/l meq/l 

i Aluminum 
Ammonium 
Arsenic 
Barium 
Cadmium 
Calcium 

Chromium (CrO^) 
Cobalt 
Copper 
Cold 
Iron 
Lead 
Lithium 
Magnesium 
Manganese 
Mercury! 
Nickel 
Potassium 
Silver 
Sodium 
Uranium ( ^ O g ) 
Zinc 

340.0 

60.25 

6.4 

1347.5 

Beryllium (BeOj) 
Bicarbonate 
Boron (B0 2 ) 
Bromide 
Carbonate 
Chloride 
Cyanide 
Fluoride 
Hydroxide 
Iodide 
Molybdenum (M0O4) 
Nitrate 
Nitrite 
Phosphate (Tot.) 
Phosphate (Meta) 
Phosphate (Ortho) 
Selenium (SeO^) 
Sulfate 
Sulfite 
Tellurium (TeO^) 
Vanadium 

19Q.Q 

<0.1 
2385.0 

345.0 

Acidity 
Alkalinity 
BOD 
Chlorine 
COD 
Color 
Conductance 
Dissolved 0 2 

Hardness 
H2S 
Hydrazine 
Odor 
pH 
Phenols 
Silica 
Solids (Tot.) 
Solids (Tot. Diss.) 
Solids (Tot. Susp.) 
Solids ( ) 
Surfactant 
Turbidity' 
Volatile Acids 

4648.0 

PPm 
PPm 
PPm 
PPm 
ppm 
PCU 

PPm 

«pm 
pm 

— PPm 
T.O. 

— ppm 
— Ppm 
— ppm 
— PPm 

PPm 
— Ppm 
— Ppm 

JTU 
— PPm 



15051 266-9106 
[505] 294-6310 Nights 

/4l&u^uefu^uc Analcfticcd, Inc. 
4115 Silver S.E. 

Albuquerque, N.M. 87100 

WATER ANALYSIS 

No. 12686 

Rec'd. September 19. 1980 

Owner Oi l Conservation Address P.O. Box 2088 Santa Fe, NM 87501 

Appearance and Data HO-3 Chemist J.M. Grover, M.S. 
!7~ 

mg/l meq/l 

i 

ON 
Aluminum 
Ammonium 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium (OO3) 
Cobalt 
Copper 
Cold 
Iron 
Lead 
Lithium 
Magnesium 
Manganese 
Mercury T 
Nickel 
Potassium 
Silver 
Sodium 
Uranium ( l^Og) 
Zinc 

44.4 

6.5 

2.1 

170.0 

Beryllium (BeO'3) 
Bicarbonate 
Boron (B0 2 ) 
Bromide 
Carbonate 
Chloride 
Cyanide 
Fluoride 
Hydroxide 
Iodide 
Molybdenum (M0O4) 
Nitrate 
Nitrite 
Phosphate (Tot.) 
Phosphate (Meta) 
Phosphate (Ortho) 
Selenium (SeO^) 
Sulfate 
Sulfite 
Tellurium (TeO^) 
Vanadium 

mg/l 

168.0 

<0.1 
90.2 

meq/l 

187.5 

Acidity 
Alkalinity 
BOD 
Chlorine 
COD 
Color 

Conductance 
Dissolved 0 2 

Hardness 
H2S 
Hydrazine 
Odor 
pH 
Phenols 
Silica 
Solids (Tot.) 
Solids (Tot. Diss.) 
Solids (Tot. Susp.) 
Solids ( ) 
Surfactant 
Turbidity* 
Volatile Acids 

ppm 
ppm 
ppm 
ppm 
ppm 
PCU 

y/lio/cm 
ppm 
ppm 

-^Rm 
T O . 

556.0 

. ppm 

. ppm 
ppm 
Ppm 
ppm 
ppm 
PPm 
ITU 
ppm 



[SOS] 2&6-9106 
[505] 294-6310 Nights 

At&tcquenqcce Analytical, Inc. 
4115 Silver S.E. 

Albuquerque, N.M. 87100 

WATER ANALYSIS 

No. 12686 

Rec'd. September 19. 1980 

Owner Oil Conservation Address P.O. Box 2088 Santa Fe, NM 87501 

Appearance and Data TEXACO SW Dwell Sec 24-T11S R32E Chemist J.M. Grover, M.S. /^^p/ 

^1 

Aluminum 
Ammonium 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium (CrOj) 
Cobalt 
Copper 
Cold 
Iron 
Lead 
Lithium 
Magnesium 
Manganese 
Mercury T 
Nickel 
Potassium 
Silver 
Sodium 
Uranium ( l ^Og) 
Zinc 

mg/l meq/l 

16Q4Q.P 

105.0 

18750.0 

Beryllium (Be0 3 ) 
Bicarbonate 
Boron (BO2) 
Bromide 
Carbonate 
Chloride 
Cyanide 
Fluoride 
Hydroxide 
Iodide 
Molybdenum (M0O4) 
Nitrate 
Nitrite 
Phosphate (Tot.) 
Phosphate (Meta) 
Phosphate (Ortho) 
Selenium (SeO^) 
Sulfate 
Sulfite 
Tellurium (Te0 3 ) 
Vanadium 

mg/l 

516.0 

meq/l 

<0.1 
25200.0 

1575.0 

Acidity 
Alkalinity 
BOD 
Chlorine 
COD 
Color 
Conductance 
Dissolved 0 2 

Hardness 
H 2S 

Hydrazine 
Odor 
PH 
Phenols 
Silica 
Solids (Tot.) 
Solids (Tot. Diss.) 
Solids (Tot. Susp.) 
Solids ( ) 
Surfactant 
Turbidity' 
Volatile Acids 

ppm 
ppm 
ppm 
ppm 
PPm 
PCU 

-yt/Ao/cm 
pprn 

— ppm «pm 
pm 

T.O. 

4 5 f 8 7 2 . 0 

. ppm 

. PPm 

. PPm 

. ppm 
ppm 
ppm 
PPm 
JTU 
PPm 
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-18-



Hr>l» 

• 
H 0 -

f 
1 

SAMPLE 0 G O 
l o o a e d hv T h o m a s A . P a r k h i l l Date S e p t . 1 2 , 1 9 8 0 _ „ . . „ 1 o f I 

Dr i l l s r J o h n S c a r b o r o u g h T D 1 4 0 f t . D a t o 9 - 1 2 - H O 

Prob*. N o n e TD Date 

F i t M u d Wt . 7 n t e r ... _ Hole Size J .j>._i.n •... log Types Collar Elev.4.?..?.5..:.?. J J • 

l o c a t i o n r,to r\i 7'>o rwi _ _ ... 24 .. T.115... R J.2.C.. 
A r e a C a n r n c k Countv L e a State H e X , Col lar Coor. N E _ 

P^mar l t * 

Depth log Descr ip t ion 

V- C a l i c h e - v e 1 l o w i s h - w h i t e , t r . o f v f . q t z . q r a i n s . h a r d 
- 1 

) -
" 1 
T ~ 
* T 

i-

S a n d - o r a n q i c h - b r o w n , v f . q t z . q r a i n s , a n q . t o s u b r d . , w e l l 

c e m e n t e d , t r . o f c l a y m a t r i x 

. 

S a n d - l i a h - f o r a n g e , v f . q t z . q r a i n s , a n o . t o s u b r d . , w e l l 

5.0 . c e m e n t e d , t r . o f c l a v m a t r i x 

1 
* 

1 

••:••>' 1 0 0 . 
'•'•} 

1 0 0 . 

G r a v e l - b l a n k , w h i t e , k t o k i n . , s u b a n g . " t o s u b r d . , t r . o f 

" ~ ~ " ^ * ~ - - - ^ c l a v - m o s t l v s a n d 1 0 0 t o 1 0 5 f t . 

^= C l a v - b r i c k r e d . t r . o f v f . q t z . g r a i n s ^= 

S h a l e y S a n d - l i g h t g r e e n , v f . t n f . q t . 7 . g r a i n s , c l a v m a t r i x 

^= 

a n g . t n s u b r d . 

C l a v - b r i c k r e d . t r . o f v f . q t z . q r a i n s a n d m i c a 1 

S h a l e y S a n d - l i g h t q r e e r > , v f . t o f . q t z . q r a i n s , a n q . t o s u b r d . . 1 

c l a y m a t r i x 

1 5 0 -
T . D . - 1 4 0 f t . • ! 

1 5 0 -

ZOO -

-
Hole N o . . . H ! l r _ L 

- 1 c> - pacie . J . __ . of . . J . . . 



• SAMPLE # 3 o 
Hole HO - 2 . logged by . J . h o m a s . . . ^ . . . . P a r k h i 11 . . . . . . Dale . . S e p t . ; . . . 9 j . 1 ? B 0 p o g e 1 o f 1_. 

Dri l ler J o h n S c a r b o r o u g h TD 1 2 0 f t • D a t e . 9 . . - . ? - . 0 0 

Pmhp N o n e TD ... Date 

Fi t M u d W t W a t e r Hole Si™ A * i n . i M T v n « ..... Collar Elev. 4 3 37 . . .3 . . . f t 

I o r a t i o n FlOO F.ML 6 5 0 FWL Sec.'- 24 .__ T ....LLS R . . 32E_ 

A r e a T n p r n r k C o u n t y L e a State N . M e x . Col lar Coor . N E — 

P r i m a r i e s 

D tp th Description 

i 
1 C a l i c h e - w h i t i s h - v e l 1 o w , t r . o f v f . q t z . q r a i n s , h a r d 
" 1 
J — 
1 '" 

" T 
~T~ 

" • -• . f S a n d - f l e s h , v f . t o f . q t z . a r a i n s . a n o . t o s u b r d . m o d . c l a v 

m a t r i x 
• ... 

V s . 

50 . 

• •.* •• * 
50 . 

• 

•v.-:.: 

S a n d - b r o w n , v f . q t z . q r a i n s . a n n . t o s u h r d . . m n d . c l a v m a t r i x 

....... 

1 0 0 

G r a v e l - b l a c k , w h i t e , o r a n q e , k t n % i n . , s i i'h a n r j . t-n q n h r H . , 

1 0 0 t o 1 1 0 f t . 
= 

C l a v - m a r o o n , m n d . s i l t - , t r . n f m i c a 

T . D . - 1 2 0 f t . 

1 5 0 . 

200. . 

- Hole No ..IIP.-.2... 
- 2 0 - p a g e o f . . ! .... 



Hole 

nrillx 

• 

110-3 

SAAAPLE # 3 O 
locoed bv T h o m a s A . P a r k h i l l D . t e S e p t . 9 , 1 9 0 0 D a a e 1 . o f 1 . Hole 

nrillx r .1 n h n S c a r b o r o u g h _. . TD 1 2 , 1 f t • Dale ..?..7.9 " 8 . £ 

ProKr» N o n e TD ... Date _ 

F i t M n H W t Wa t e r Hole Si/e i n - loo Type? Collar E l e v . 4 3 3 ! . : . . ! . . ! . ! 1 ' 

I n r a t i n n 6 0 0 FNL 4 0 FEL s « •. 24 T 11S R 32E_ 

A r e a Can r o c k . . County L e a . State N •. M .? . . x : . Collar Coor. N .. _ E -

P e m a r l c i 

Depth Log Description 

1 
/ 

C a l i c h e - w h i t i s h - p i n k , t r . o f v f . q t z . q r a i n s , h a r d 

V- : 

• 1. • 
i 
1 

cinnH _ f l r - Q h v f . n t 7 . n r a i n r , . a n n . t o s u b r d . . w e l l c e m e n t e d . 

n i n r l . r l n y m a t r i x 

• ''•: 
i 

• ''•: 
y I 

50 -50 -
.* 
; r 

i 

'.' •"." 
• ? * 1 " 

i 

i 

. . .*;*' i 

•• 
1 
i 

'" r '"• . • J. ! 
'. \" 1 

1 0 0 
'V;:;.'-' 

I l l - G r a v e l - b l a c k , w h i t e , r e d , k t o h i n . , s u b a n q . t o s u b r d . , no 

m a t r i x 1 0 0 t o 1 0 5 f t . 

C l a v - b r i c k r e d , t r . o f v f . q t z . q r a i n s 

T . D . - 1 2 0 f t . 

1 5 0 -1 5 0 -

1 
! 
1 

1 
| 

200 . 200 . 

- - • 
Holc-Mo.Jl 0.-. 3 . 

- 2 1 - . ' page. 1. . . . . o f_ . . . l . . . 
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.SCARBOROUGH DRILLING 
" , TEST HOLES — WATER W E ^ 

122 N. 24tb St. - Ph. 806-872 3285 oi 3123 

LAMESA, TEXAS 7 9 3 3 1 

SCARBOROUGH DRILLING 
TEST H ^ p S — WATER WELLS 

122 N. 24th St. - Ph. 806-872-3285 or 312S 

LAMESA, TEXAS 79331 

2 . WELL LOG WELL LOG 
FORMATION _ 

5 

22 

Dril.er 

From To FORMATION 

o 
4o 
/OsT 

i < 

' ) 

- t — 

<? cV 

c/ / 
i , 

• \ / ru J^X / 

( 
I 

Date/ 
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FE-1 " S t a t e o f New Mexico 
S t a t e Engineer 

WELL SCHEDULE 

Source o f da t a : Obser I A J Owner .Other . 
Date f / / ^ 19 £ P Record by O / t O ^ — — 

LOCATION; County 7f^€^ . Map f-*~~. J. 3 

OWNER O C C- &$4&W«?L0,s ^ t f r ? - / . 

. Completed_ 

TOPO SITUATION f Elev 'Y-?Jj7f 

nrpTH ft C3 Rept tZl Meas Use & 

3 in to ft Log £St^^t-'s' CASING. -T i n to f t Log. 

~h th^JZ- Make. PUMP: Type. 

Ser .no./model . Size of dischg i n . 

PRIME MOVER: Make . HP. . 

Ser.no. . Power/Fuel 

PUMP DRIVE: Gear Head Belt Head Pump Jack 

Make Ser.no VHS 

WATER LEVEL: ft ? / / r 19 ^ 7 ^ 

which !../££ f t f g ^ L S 
PERMANENT RP i s 

above above 
which i s f t b e l o w described MP and _ f t b e l o w LS 

REMARKS, 

W e l l No. on Photo DPN 

File Nn X" Loc Wn / / ^ J ^ //2>33-3 

- 2 5 -



Remarks cont. ^ ^ i V ^ l ' ?6 X-7?/^* 

SKETCH: 

N 

1 

INITIAL WATER-
LEVEL MEASUREMENT 

DEPTH TO WATER INITIAL WATER-
LEVEL MEASUREMENT Below MP Below 

LS 

INITIAL WATER-
LEVEL MEASUREMENT 

1s t 2nd 3 rd 
Below 

LS 

Hnnr JJJ flh. A*& 

Not POA ( X ) POA ( ) 

MM 
Hnnr JJJ flh. A*& 

Not POA ( X ) POA ( ) 

/ . 6 0 Hnnr JJJ flh. A*& 

Not POA ( X ) POA ( ) 63. t# 
W L meas a f t e r pump shut o f f . min. Pumping W L ( ) 

Remarks 



FE-1 S ta te o f New Mexico 
S ta te Engineer 

WELL SCHEDULE 
Source o f d a t a : Obser .-Ei Owner I J ,Otber . 
Date _ 

f d a t a : Obser y-< Owner I I .o the r . 
f / / r 1 ft f& Record by ^ / / ^ , 

. MaD — 
9''JT. 2.. 3 

LOCATION: County . Map 

OWNER ti.C'C. 6&>£i-4£.<J *//0-2s 

DR I I-T.FR .J iAa'Llh?? tetany . Completed, 

TOPO SITUATION • ^ ' ^ K I P V VSJZ-3 

DEPTH . f t \E\ Rept LZ1 Meas Use & 

CASING in to /- & . ft Log. J X i c ' ^ ^ J 

PUMP; Typp 7? fQ->-x~£ Make. 

Ser .no./model . Size of dischg i n . 

PRIME MOVER: Make HP 

Ser.no.. . Power/Fuel . 

PUMP DRIVE: Gear Head Belt Head Pump Jack 

Make . Ser.no. VHS 

WATER LEVEL: M A £ f t j f f j , f / > r l ^ j g f j ^ ^ 

which i s f t ^ f ^ L S 

PERMANENT RP i s 

&bOVG £lt)OV6 
which i s f t b e l o w described MP and f t b e l o w LS 

REMARKS C. 

Well No. on Photo . DPN. 

Fi ie NO/- Kn '/.32.2<<////<y22'/ 

-26-



/os'. <> W r s 

SKETCH: 

N 

i 

\ER 

Below 
LS 

6 3 6 0 
/ . 6 0 

CJ. 6>6> 

i g U ( ) 

INITIAL WATER-
LEVEL MEASUREMENT 

DEPTH TO WATER INITIAL WATER-
LEVEL MEASUREMENT Below MP Below 

LS 

INITIAL WATER-
LEVEL MEASUREMENT 

1s t 2nd 3 rd 
Below 

LS 

DatP / j ? i q S'O 

Not POA ( ) ( ) POA ( ) 

6i'.6>zr DatP / j ? i q S'O 

Not POA ( ) ( ) POA ( ) 
/f.92< /.6 o 

DatP / j ? i q S'O 

Not POA ( ) ( ) POA ( ) 6y.o? 
W L meas a f t e r pump shut o f f . 

Remarks 

min. Pumping W L ( ) 



FE-1 State of New Mexico 
State Engineer 

WELL SCHEDULE 
Source of data: Obser (3 Owner CZ] jDtber 
natP 9 / / r \*?*> Record by & 
LOCATION: County ^ Map . ^ ' -Z' 3 

OWNER. 

DRILLER Completed, 

TOPO SITUATION. 

DEPTH. 

^ g g E l e v i ^ Z 2 . y 

f t 3 Rept O Meas Use * 2 i L L 

CASING__=i_2_ i n to . 

PUMP: Type. 

f t Log 

Make 

Ser.no./model Size of dischg. an. 

PRIME MOVER: Make. 

Ser.no. . 

HP. 

Power/Fuel 

PUMP DRIVE: 

Make 

Gear Head Belt Hea d • Pump Jack 

Ser.no. VHS 

WATER LEVEL: ftj-fg^ ? / / ? 19 j£ $ ^ - £ < L 

which i s Z / £ f t f g ^ L S 

PERMANENT RP i s 

above 
. f t below described MP a n d 

f t a b o v e LS 1 1 below ^ whi ch i s 

REMARKS . y*^* ~£'*-C-*Zir^ 3 9 ~*<M>y^s?Xs ^a**** 

. T»3 

Well No.^l-^on Photo 

File No . J- " 

DPN. 

Loc. No. 

-21-



Remarks; cont. Z J s t f Z L t ? ^ > t ^ ^ ^ 0 ' ^ ' ^ y 

SKETCH: 

N 

1 

INITIAL WATER-
LEVEL MEASUREMENT 

DEPTH TO WATER INITIAL WATER-
LEVEL MEASUREMENT Below MP Below 

LS 

INITIAL WATER-
LEVEL MEASUREMENT 

1s t 2nd 3rd 
Below 

LS 

D a t e ^ ^ z f L 19 & 
H „ , , , . ^ AM ' / K / o 

c/.fsr 
u TM ° h s " ^ 

Not POA ( A ) POA ( ) 

u TM ° h s " ^ 

Not POA ( A ) POA ( ) Cj.sr 66.2 <r 
W L meas a f t e r pump shut o f f . 
Remarks 

min. Pumping W L ( ) 



• aA 

- -j ;- -T; r m . f M a ^ ' - " ' w T r " ' m , * ' ' ' ' " f ' ' ' ' " ' ' l ' ' ' t m 

0 '5 

ft tn« roda 

•A' 
HO-2 

T O J I O C P 
HO-f 

(*/8 f 

02 

M c C l o l l a n M c C l e l l a n 

i f ) 5 

Texoco 

i f ) 7 

0 ; 

P2 

A. 

T«r.aco 

Ame rota 

•nan?=*7^ . . r a r * iwB* ' 3SOKs :o . -

o 

O. y 'A O J 

Tuio-o a>0".c 

0-
o 

($18 

® 19 

0 

T«».oco 
©2 

Te«o-J3 

^ 5 

Ow 

s 

°0' oo oGi) 1. » ST 

o--

P«nro-

LEGEND 

0 Hamilton Test Ho tes 

® Texaco 7V?s/ Wo/es 

O Atoort? 7"t?5/ Holes 

0 Irrigation Well 

B Domestic ond / or Stock Well 

® So// ^/er Disposal Well 

§ Cased Obser v a* ion Well ' 

A O.C.C. Observation Weil 

HA ! if U A Kf'\\ ~ r 0 N 

CGi x l lA iV i i ^A i ^ . ^ 



d>5 

u a s s M i I HUMi i i ' i i ' i I, iii IIIIIII• mil imriiiriBi- n u t i 

, H O - 2 

ftfneroda ( f 9 H O - 3 A 

0 • 

I * ) ' .uaoeo 
SV* ' , 

HO-I 

Amarado^ 

02 

M e d u l l a r . M c C l e l l a n 

-<J)-i -<)HY 

O 7 

^•3 

I 0'-' 

fl 

26 j 

i t>5 

0'̂  <>;6 &7 

OO 

Tsxaco 

^2 $ 2 

Te » 0 J.O 

lod O J 

I t e < a c o _ „ _ <«">r. 

® 19 

0' 
0 

Tor.oco 
9> 

T«».ace 

0 2 

Tt«o--o 

^ 5 

Pt f t fO t 

••• 1 

LEGEND 

0 Hamilton Test Holes 

® Texaco Test Holes 

n Irrigation Welt 

3 Domestic ond / or Stock Well 

® Salt Water Disposal Well 

A Cased Observation Well ' 

A O.C.C. Observation Well 

PAUL HAMILTON 
CONTAMINATION 

WATER 
STUDY 

MOORE DEVONIAN POOL 


