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INTRODUCTION 

A reconnaissance type ground water program was done to determine 
the water q u a l i t y i n Sections 33 and 34, Township 17 South, Range 35 
East, Lea County, New Mexico. 

Five (5) t e s t w e l l s were d r i l l e d to obtain water samples and geo­
l o g i c a l i n f o r m a t i o n about the area. In a d d i t i o n s i x (6) producing water 
wells had water samples c o l l e c t e d from them f o r chemical a n a l y s i s . This 
work was done between August 24, 1980 and September 8, 1980. 

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 ( f i g u r e 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 mile. 

The most c h a r a c t e r i s t i c feature of the Llano Estacado are undrained 
depressions or playas ranging from a few feet to 50 feet or more and 
from a few hundred feet to a mile or more i n diameter. Most of the de­
pressions form temporary ponds or lakes only during the summer rain y 
season. Some of the l a r g e r depressions 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 
dissections are 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 sediments 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 m ineralized 
water produced w i t h o i l . Rocks of these ages w i l l not be described 
here. 

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, New Mexico. The Dockum group can be divi 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 section has a maximum thickness of 600 
feet and consists mostly of a reddish sandstone but also includes minor 
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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 s e c t i o n i s predominately a 
reddish shale but does contain minor amounts of variegated shale, sand­
stone, conglomerate and limestone. The Dockum group i s exposed i n the 
SW/4, Section 3, Township 11 South, Range 31 East. 

T e r t i a r y age rocks of the Ogallala formation c o n s i s t of c l a y , 
s i l t , f i n e to 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 formation 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 varies g r e a t l y from p a r t i a l l y 
cemented to we l l cemented. No sharp break e x i s t s between the c a l i c 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 ca 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 
alluvium unconformably o v e r l i e the Ogallala formation on the Llano 
Estacado. The thickness of sediments range 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 formation. 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 r e p o r t 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. 

The water wells of the T e r t i a r y deposits i s g e n e r a l l y of a b e 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, therefore 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 (well y i e l d ) i n gallons per minute (gpm) 
varies widely throughout northern Lea County. Data from Southwestern 
Public Service Co. water wells Nos. 25, 26, 27, and 28 i n d i c a t e they a l l 
had a w e l l y i e l d of 750 gpm. See appendix E f o r more complete data on 
these w e l l s . 

In t h i s area the ground water flows from a northwesterly d i r e c t i o n 
to the southeast. The l a t e r a l water movement i s estimated to be 150 
feet per year (Ash, 1963). 
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HISTORY OF GROUND WATER PROBLEM 

In 1975, Southwestern Public Service Company (S.W.P.Co.) f i r s t 
became aware of a water problem with t h e i r w e l l No. 26, located 185 
FEL, 1950 FSL, Section 35, Township 17 South, Range 35 East, which 
had a c h l o r i d e content of 300 ppm (Runyan, 1979). 

The O i l Conservation D i v i s i o n (O.C.D.) was f i r s t contacted about 
t h i s problem i n 1977. As a r e s u l t a l l nine (9) s a l t water disposal 
wells i n the Vacuum F i e l d area were tested f o r leaks and found to be 
i n good shape (Runyan, 1979). 

In May of 1979, the O.C.D. conducted a series of water analyses 
f o r c h l o r i d e values. Well No. 26 was pumped to see what the maximum 
c h l o r i d e value would be (Runyan, 1979). This w e l l was reported to have 
reached a maximum c h l o r i d e content of 300 ppm. Since t h i s time w e l l s 
Nos. 25, 27, and 28 have developed some degree of contamination, based 
on the Ogallala formation having a n a t u r a l s a l t content of 35 ppm chl o ­
r i d e s (Runyan, 1979). 

S.W.P.S.Co. reported t h a t w e l l No. 26 was contaminated i n 1975, 
wells Nos. 27 and 28 became contaminated i n 1976 and w e l l No. 25 i n 
1978 (Runyan, 1979). Recent 48 hour pumping t e s t s and 48 hour s h u t - i n 
t e s t s i n d i c a t e t h a t a l l four water wells have changed from t h e i r o r i ­
g i n a l c h l o r i d e concentrations (Runyan, 1979). Wells Nos. 25 and 26 show 
a drop i n c h l o r i d e concentrations, while wells Nos. 27 and 28 have shown 
a s l i g h t increase i n c h l o r i d e concentration (Runyan, 1979). 

GROUND WATER QUALITY 

Eleven (11) water samples were c o l l e c t e d f o r t h i s p r o j e c t . Six (6) 
were from e x i s t i n g water wells and f i v e (5) (see f i g u r e 2) were from 
r e c e n t l y d r i l l e d O i l Conservation D i v i s i o n water q u a l i t y t e s t holes. 

A l l of the ground water analyses were run f o r the q u a n t i t a t i v e 
contents of calcium (Ca), magnesium (Mg), potassium (K), sodium (Na), 
bicarbonate (HCO,), carbonate (CO-,), c h l o r i d e ( C l ) , s u l f a t e (S0^), and 
Total Dissolved Solids (T.D.S.). This work was done by Albuquerque 
A n a l y t i c a l , Inc. of Albuquerque, New Mexico. 

The c h l o r i d e values varied from 32.8 ppm to a high of 128.6 ppm. 
The average c h l o r i d e content was 63.9 ppm and the mean was 61.6 ppm. 
See appendix B f o r i n f o r m a t i o n about other chemical substances present 
i n ground water. 

The t o t a l dissolved s o l i d s (T.D.S.) present i n t h i s area's water 
ran from 312 ppm to 508 ppm. The average T.D.S. was 386.9 ppm and the 
mean was 352.0 ppm. 

A l l of the water i n t h i s area meets the standards set by the Water 
Quality Control Commission Regulations. Even so, the c h l o r i d e content 
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presents a problem f o r S.V/.P.S.Co. when they have to use i t as co o l i n g 
tower water. 

T r i l i n e a r diagrams were used to p l o t the r e s u l t s of the water 
analyses. The hydrochemical facies can be c l a s s i f i e d as generally a 
calcium type c a t i o n water and bicarbonate type anion water. I t i s 
important to note t h a t almost a l l the water sample chemical analyses 
c l u s t e r i n one area (see f i g u r e 3 ) . The i n t e r p r e t a t i o n of t h i s data 
i s t h a t the waters are cl o s e l y r e l a t e d . 

The only exception to t h i s i s a water sample from the Vacuum O i l 
F i e l d (Nicholson and Clebsch, 1961, p.98). The geologic formation from 
which the brine water was produced was the Permian age Grayburg-San 
Andres formation located i n Townships 17 and 18 South, Ranges 33, 34, 
and 35 East. This formation i s probably the leading producer of o i l 
i n t h i s o i l f i e l d . The p l o t of the water on a t r i l i n e a r diagram (see 
f i g u r e 3) i n d i c a t e s i t i s t o t a l l y unrelated to any of the water samples 
c o l l e c t e d f o r t h i s p r o j e c t . 

Water from holes SW-1 and SW-5 have s l i g h t l y d i f f e r e n t hydrochemistry. 
Both holes are c l a s s i f i e d as no dominant type c a t i o n and bicarbonate anion 
type water. The d i f f e r e n c e i n water chemistry may be a t t r i b u t e d to an 
ion exchange phenomenon taking place i n parts of the Ogallala formation. 
Another i n d i c a t i o n of t h i s i s the changes i n l i t h o l o g i e s from west to 
east. (See appendix C l i t h o l o g y logs) 

WATER LEVEL MEASUREMENTS 

The State Engineers O f f i c e measured the water l e v e l s when the water 
q u a l i t y t e s t hole l o c a t i o n s were surveyed i n . The water l e v e l s recorded 
i n the t e s t holes from ground l e v e l were: SW-1 57.98 f e e t , SW-2 54.50 
f e e t , SW-3 49.53 f e e t , SW-4 48.00 feet and SW-5 57.21 f e e t . 

Water l e v e l data from t h i s study and S.W.P.S.Co. water supply wells 
numbers 26 through 28 were combined to produce Map 2. 

The map shows t h a t the ground water gradient i s much steeper on the 
southeastern side of the study area (see Map 2) . The ground gradient 
tends to be much f l a t t e r on the northern h a l f of the study area. Map 2 
in d i c a t e s t h a t ground water flow moves from a region of lower (western 
side) to higher (eastern side) p e r m e a b i l i t y . Ground water contamination 
would remain a problem f o r a longer period of time on the northern two-
t h i r d s of the study area than i t would be on the southern o n e - t h i r d . 
In other words ground water flows at a lower v e l o c i t y i n the northern 
t w o - t h i r d s than i n the southern o n e - t h i r d . 

LITHOLOGY OF WATER QUALITY TEST HOLES 

The holes were d r i l l e d through the T e r t i a r y age Ogallala formation. 
The top twenty (20) to one hundred (100) fe e t of the hole consisted of 
a hard l i g h t pink upper caliche and a s o f t white lower c a l i c h e . I n most 
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holes a l i g h t orange sand s p l i t s the two (2) c a l i c h e beds and i t v a r i e s 
from ten (10) to f i f t y - f i v e (55) feet i n thickness. D i r e c t l y below the 
ca l i c h e cap i s a 95 to 200 feet section of very f i n e to f i n e quartz sand 
w i t h moderate clay matrix which can be subdivided i n t o two (2) to four 
(4) d i s t i n c t beds. The color of the beds are l i g h t orange, reddish-
brown or various shades of brown. The gravels of the lower Ogallala 
formation were present from 190 to 225 f e e t . I t s thickness v a r i e d from 
four (4) to eleven (11) feet and was composed of a black, w h i t e , red 
and orange color m a t e r i a l w i t h a size range from \ to 1% in c h . 

The T r i a s s i c red beds were penetrated i n t h i s area to a depth which 
varied from 200 to 225 f e e t . I t i s composed of a b r i c k red c l a y . Hole 
SW-4 did contain a f i v e (5) feet bed of b r i c k red sandy clay which was 
found d i r e c t l y under the Ogallala formation's g r a v e l . 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 were penetrated during the 
p r o j e c t . 

The t o t a l depth of the water q u a l i t y t e s t holes ranged from 220 
to 240 f e e t . See l i t h o l o g y logs i n appendix f o r more d e t a i l e d informa­
t i o n about the l i t h o l o g y of the observation holes. 

SOUTHWESTERN PUBLIC SERVICE COMPANY DATA 

On December 18, 1980, Southwestern Public Service Company (S.W.P.S.Co.) 
forwarded data about t h e i r ground water problem. This included informa­
t i o n about pumping t e s t s , ground water q u a l i t y and water r i g h t s map. 
For f u r t h e r i n f o r m a t i o n see appendix E. 

S.W.P.S.Co. expressed four (4) concerns about water q u a l i t y of 
wells numbers 25,'26, 27, and 28. They are: 

A. The e f f e c t i t has on water treatment chemistry 
and increases i n chemical usage because of i n ­
creased hardness and t o t a l dissolved s o l i d s . 

B. Water q u a l i t y changes a f f e c t c o n t r o l p o i n t 
chemistry i n the cooling towers and the q u a l i t y 
of c o o l i n g tower blowdown water. This water i s 
disposed of by means of i r r i g a t i o n which may 
have to be discontinued i f the s a l i n i t y increases. 

C. Further degradation would l i m i t the use of these 
wells even f u r t h e r than i t does at t h i s time. 

D. The areal extent of the a f f e c t e d water i s unknown. 

The water analyses received from S.W.P.S.Co. included data f o r a 
nine (9) year period from February, 1971 to June, 1980. The data was 
fo r wells numbers 1 through 28. The author took the raw data presented 
by averaging the s u l f a t e s and c h l o r i d e s . There were only two (2) ions 
tested f o r i n the water analyses. The next step i n t h i s process was to 
determine what the r a t i o of c h l o r i d e (Cl) ions was to s u l f a t e (SO.) ions. 
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The r a t i o of c h l o r i d e to s u l f a t e ion was found useful i n determining 
the s o l u t i o n of s a l t [sodium c h l o r i d e (NaCl)] introduced by way of con­
tamination. Ratios from wells w i t h no ground water contamination problem 
varied from 0.64 to 0.88. Wells numbers 1 through 25 would have to be 
considered uncontaminated (see t a b l e 2 ) . Ratios of wells w i t h ground 
water contamination problems were found to have r a t i o s greater than 1.00. 
Wells numbers 26 through 28 would have to be considered contaminated 
(see t a b l e 2 ) . 

S.W.P.S.Co. c h l o r i d e to s u l f a t e r a t i o s were compared with O.C.D. 
work done i n 1980. The O.C.D. water analyses f o r holes SW-1 through 
SW-4, S.W.P.S.Co. water wells numbers 26 through 28 and water w e l l located 
i n the NW/4 of Section 33, Township 17 South, Range 35 East, a l l have 
C1/S0^ r a t i o s over 1.00 (see appendix B) which i n d i c a t e s they have a 
water contamination problem. Well SW-5, S.W.P.S.Co. Well No. 25 and 
R. D. Lee's water w e l l located i n the NE/4 of Section 2, Township 18 
South, Range 35 East, had C1/S0^ r a t i o s varying from 0.39 to 0.84 which 
i n d i c a t e s they are not having a water contamination problem. The O.C.D. 
and S.W.P.S.Co. data c o r r e l a t e s w e l l and seems to i n d i c a t e t h a t the 
water contamination problem may be g e t t i n g worse w i t h time. The O.C.D. 
analyses have a higher C1/S0^ r a t i o than previous S.W.P.S.Co. analyses 
for w e l l s numbers 26 through 28. 

S.W.P.S.Co. conducted two (2) pumping t e s t s on w e l l number 26 during 
1976. The f i r s t one was run from September 14, 1976 u n t i l September 29, 
1976. The c h l o r i d e (Cl) values at the s t a r t of the t e s t on September 14, 
1976 was 40 ppm, r i s i n g to a high of 157 ppm on September 20, 1976 and 
then f a l l i n g t o 135 ppm on September 29, 1976. The second pumping t e s t 
was run from October 8 to October 14, 1976. On October 8, 1976 the 
ch l o r i d e value was 44 ppm. When the t e s t ended on October 14, 1976, 
the c h l o r i d e value had r i s e n to 128 ppm. The pumping t e s t s c l e a r l y 
i n d i c a t e t h a t the poorer q u a l i t y water i s coming from the lower part of 
the Ogallala formation. With time, under c o n d i t i o n s of constant pumping, 
the cone of depression w i l l be lowered, drawing i n water from the lower 
part of the formation. 

Twenty-five and one-quarter (25%) sections of water r i g h t s i n Lea 
County, New Mexico, are owned by S.W.P.S.Co. (see Figure 1, Appendix E). 
The water r i g h t s are located i n the f o l l o w i n g sections: Sections 33, 
34, 35 and 36, Township 17 South, Range 35 East; SW/4 Section 31, Town­
ship 17 South, Range 36 East; Sections 5, 6, 7, 8, 9, 10, 11, 12, 13, 
14, 15, 16, 17, 18, 19, 20, 21, 22, 28, 29 and 30, Township 18 South, 
Range 36 East. A l l of t h i s water i s used at the Cunningham Plant located 
i n the SE/4 SE/4 of Section 28, Township 18-South, Range 36 East. 

OIL PRODUCTION DRILLING PRACTICES 

Les Clements ( o r a l communication - 1-19-81 and l e t t e r ) (see appendix 
F) compiled a b r i e f h i s t o r y of the d r i l l i n g p r a c t i c e s used to develop 
petroleum production i n the Vacuum O i l F i e l d . 
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The deep d r i l l i n g commenced i n 1963 and reached a peak i n the 
years between 1965 to 1967. Some of these holes had t o t a l depths t o 
as much as 13,000 f e e t . 

The d r i l l i n g of the Vacuum O i l F i e l d requirements d i c t a t e d t h a t 
two (2) p i t s would be needed to be dug i n t o the Ogallala formation. 
These p i t s are known as the mud p i t and the reserve p i t . 

The mud p i t i s designed to hold a mixture of water and clay which 
i s then used as a d r i l l i n g f l u i d c a l l e d "mud." This p i t i s g e n e r a l l y -
about t h i r t y (30) t o f o r t y (40) f e e t long, e i g h t (8) to ten (10) fe e t 
wide and f i v e (5) to s i x (6) f e e t deep. A f t e r the hole was d r i l l e d , 
the mud was hauled o f f and used i n the d r i l l i n g of other o i l and gas 
we l l s . I t should be noted t h a t the mud p i t s i n t h i s area were unlined 
u n t i l 1964. A f t e r t h i s time the p i t s were l i n e d to' save on water costs 
which were high because of the very rapid loss of water to the c a l i c h e 
layer of the Ogallala f o r m a t i o n . A f t e r the p i t had d r i e d , i t was 
overturned and covered w i t h top s o i l . 

The reserve p i t was designed to hold extra mud and m a t e r i a l re-.. 
covered from the shale shaker. This p i t had a size which ranged from 
10.0 to 150 feet square and had a depth ranging from three (3) to f i v e 
(5) f e e t . The deeper w e l l s used a reserve p i t which was about 200 feet 
square. A f t e r 1967 a l l of these p i t s were l i n e d . 

P i t l i n i n g for-mud p i t s and reserve p i t s c o n s i s t s of a very t h i n 
p l a s t i c p o l y v i n y l c h l o r i d e (PVC) l i n i n g . This type of l i n i n g was designed 
to be used f o r temporary purposes only. 

The s a l t s e c t i o n present i n the wells d r i l l e d i n the Vacuum O i l 
F i e l d ranges from 800 to 1800 f e e t t h i c k . Many of the wells i n t h i s 
o i l f i e l d had the s a l t s e c t i o n d r i l l e d using f r e s h water. The r e s u l t 
of t h i s would be to di s s o l v e a large amount of s a l t , forming a c a v i t y 
through the s a l t s e c t i o n . This p r a c t i c e i s much more harmful to the 
ground water than i f b r i n e water mud was used to d r i l l through the s a l t 
s e c tion because of the smaller amount of s a l t d i ssolved and smaller 
volume of water i n v o l v e d . I t should be pointed out t h a t some companies 
did use brine water muds when d r i l l i n g through the s a l t s e c t i o n . 

No estimates can be made of the volume of mud and water l e f t i n 
e i t h e r the mud p i t or reserve p i t because the O.C.D. lacked the manpower 
to supervise t h i s p art of the d r i l l i n g process. 

PROBABLE SOURCE OF WATER CONTAMINATION PROBLEM 

Water problems i n t h i s area seem to be r e l a t e d to the mud p i t s and 
reserve p i t s . Two hundred ninety-seven o i l and gas wel l s (see f i g u r e 4 
and appendix G) have been d r i l l e d i n and around S.W.P.S.Co. water w e l l s 
numbers 25, 26, 27 and 28. The average number of o i l and gas wel l s per 
section i s twenty-three ( 2 3 ) . I t seems probable t h a t leaching of s a l t 
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from the abandoned p i t s has brought about a wide spread r i s e of the 
ground water c h l o r i d e values of Sections 33 and 34, Township 17 South, 
Range 35 East. This was confirmed by the data obtained from S.W.P.S.Co. 
data which proved a high c h l o r i d e (Cl) to s u l f a t e (SO^) r a t i o f o r water 
w e l l s numbers 26 through 28 compared to water w e l l s numbers 1 through 
25 (see t a b l e 2 ) . 

Brine water associated w i t h petroleum production was once disposed 
of by pumping i t i n t o u n l ined evaporation p i t s which have caused water 
contamination problems i n other areas. This source of contamination has 
been r u l e d out i n t h i s case. I f the contamination was r e l a t e d to a 
brine water p i t , there should be a hig h l y concentrated contamination 
plumb which covers a very small area. No evidence f o r t h i s e x i s t s 
because almost a l l of the area's water c l u s t e r s on a t r i l i n e a r diagram 
(see f i g u r e 3) i n d i c a t i n g they are r e l a t e d . The only exception to t h i s 
i s Vacuum O i l F i e l d production water from the Grayburg-San Andres forma­
t i o n which i s t o t a l l y unrelated to the ground water of the Ogallala 
formation. I f b r i n e waters were d i l u t e d w i t h the Ogallala formation 
water, then the p o i n t s on the t r i l i n e a r would f a l l on a d i f f e r e n t l o c a t i o n , 
proving t h a t no chemical r e l a t i o n s h i p e x i s t s . 

Complete d i l u t i o n of a high c h l o r i d e c o n c e n t r a t i o n contamination 
plumb has been considered to account f o r the r i s e i n c h l o r i d e values 
fo r Sections 33 and 34, Township 17 South, Range 35 East. Again, there 
i s a problem w i t h the l a r g e area which has been a f f e c t e d by a higher 
than normal c h l o r i d e value. Another serious problem i s the amount of 
p r e c i p i t a t i o n needed to d i l u t e a h i g h l y concentrated contamination 
plumb. To achieve t h i s very high d i l u t i o n , i t would be necessary to 
have an annual p r e c i p i t a t i o n amount of t h i r t y (30) t o f o r t y (40) inches 
per year. Again the p o i n t s on the t r i l i n e a r diagrams would f a l l on a 
d i f f e r e n t l o c a t i o n than the Ogallala formation water, proving t h a t 
no chemical r e l a t i o n s h i p e x i s t s . 

RECOMMENDATIONS 

Safety problems would prevent any close spaced d r i l l i n g program 
to assess the water q u a l i t y of t h i s area. This area i s l o c a t e d i n the 
Vacuum F i e l d which has an extremely high density of w e l l s . I n a d d i t i o n 
t h i s f i e l d i s crisscrossed w i t h a very high number of high pressure gas, 
petroleum and brine water l i n e s . A vast m a j o r i t y of p i p e l i n e s i s not 
marked and they are not v i s i b l e because they are buried underground. 
The p o t e n t i a l f o r an accident occurring during the d r i l l i n g operation 
i s extremely high and i f i t occurred, i t could cause a very serious 
i n j u r y or even death to the personnel working on the d r i l l r i g . 

Any water supply w e l l s d r i l l e d by S.W.P.S.Co. should be d r i l l e d 
as e x p l o r a t i o n holes. The hole size should be f i v e (5) inches i n 
diameter. L i t h o l o g i c samples should be logged by a g e o l o g i s t . A 
geophysical log should be run i n the uncased hole f o r Spontaneous Poten­
t i a l , Natural Gamma, and R e s i s t i v i t y to b e t t e r assess the q u a l i t y of 
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the water and i t s l o c a t i o n . These geophysical logs would show zones of 
high c h l o r i d e content. I f a zone of water r i c h i n c h l o r i d e e x i s t s i n 
the hole, i t should be cemented o f f f i v e (5) feet above and below t h i s 
zone i n order to obtain only low c h l o r i d e content water. I f the water 
i s s a t i s f a c t o r y or can be made s a t i s f a c t o r y , then the hole could be 
reamed out to 12 to 15 inches, w i t h casing cemented i n hole f o r f i n a l 
completion. The saturated water thickness (see Map 1) of t h i s area 
ranges from 145 to 178 feet which should be adequate to complete a 
water w e l l i n the manner described above. 

S.W.P.S.Co. should modify t h e i r chemical analyses program i n order 
to be b e t t e r able to detect and assess what the source of any water con­
tamination i s . The analyses should be run fo r the f o l l o w i n g ions: 
calcium (Ca), magnesium (Mg), sodium (Na), potassium ( K ) , bicarbonate 
(HCO,), carbonate ( C 0 3 ) , s u l f a t e (SO^), c h l o r i d e ( C l ) and t o t a l dissolved 
s o l i d s (T.D.S.). 

The i n t e r v a l of time between sampling and analyses of the nine (9) 
major ions i s very important i n maintaining an adequate water s u r v e i l l a n c e 
program. Water supply w e l l s numbers 1 through 24 need only have the 
nine i o n analyses done on an annual basis. I f a water problem i s sus­
pected at any of these w e l l s , the nine ion analyses should be shortened 
to every month u n t i l the problem ceases to e x i s t . The problem water 
supply wells numbers 25 through 28 should have a nine i o n chemical 
a n a l y s i s every month u n t i l the water problem i s resolved. Any new water 
supply w e l l should have t h i s type of anal y s i s done on a monthly basis 
f o r a three (3) month p e r i o d . I f no problem e x i s t s , then i t should be 
continued on an annual basis. The water samples should be obtained 
only a f t e r the water supply w e l l has been pumped f o r 45 minutes. 

The O i l Conservation D i v i s i o n should sample the two (2) e x i s t i n g 
observation wells (SW-1 and SW-4) on a monthly basis f o r one (1) year. 
At t h a t time the program should be reviewed to see i f i t needs to be 
modi f i e d . 

The water samples should be run f o r the same nine (9) chemical ions 
as described three (3) paragraphs ago. 

The water sampling program should be done w i t h a p o r t a b l e submergible 
water w e l l pump to obtain a r e p r e s e n t a t i v e water sample from the a q u i f e r . 
The water sample should be taken only a f t e r a volume of water equal to 
ten (10) w e l l volumes i s pumped from the w e l l . One w e l l volume i s 
computed as the volume of a c y l i n d e r by knowing the t o t a l depth of the 
water w e l l minus the depth to the s t a t i c water l e v e l m u l t i p l i e d by the 
area of the end of the casing. 

The O.C.D. should formulate a set of r e g u l a t i o n s which w i l l pro­
t e c t the ground water r i g h t s w i t h i n a b u f f e r zone of four (4) sections 
of an e l e c t r i c generating p l a n t and/or established ground water basins. 
The r e g u l a t i o n s have to take i n t o account th a t the O.C.D. lacks the 
personnel and the time to enforce any rule s t h a t are complicated and 
are time consuming to enforce. The re g u l a t i o n s should r e q u i r e t h a t a l l 

-18-



p i t s associated w i t h o i l and gas d r i l l i n g and w e l l r e p a i r s be l i n e d 
w i t h impermeable p l a s t i c l i n e r and the p i t s should have ma t e r i a l s r e ­
moved from them. The m a t e r i a l removed should be disposed of i n a manner 
which p r o t e c t s the q u a l i t y of the ground water. The r e g u l a t i o n s also 
need to s t a t e that a l l wells d r i l l e d . t h r o u g h a s a l t section must be 
done w i t h a brine water mud. This would reduce the amount of dissolved 
s a l t s t h a t could damage the q u a l i t y of the ground water i n a given area. 
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OBSERVATION WELL FIELD NOTES 

SW-1 

August 24, 1980 0 to 244 feet T.D. 

Hole completed w i t h 3 inch p l a s t i c PVC pipe. 

0.5 x 142.0 = 71.0 ppm Cl. 15 min. j e t t i n g of w e l l 
0.4 x 142.0 = 56.8 ppm Cl. 30 min. j e t t i n g of we l l 

SW-2 

August 24, 1980 0 to 100 f t . 
August 25, 1980 100 to 244 f t . T.D. 

Hole completed w i t h 3 inch p l a s t i c PVC pipe. 

1.6 x 142.0 = 227.2 ppm Cl. 15 min. j e t t i n g of w e l l 
1.2 x 142.0 = 170.4 ppm Cl. 30 min. j e t t i n g of w e l l 
1.1 x 142.0 -: 156.2 ppm Cl. 45 min. j e t t i n g of w e l l 

SW-3 

August 25, 1980 0 to 244 f t . T.D. 

Hole completed w i t h 3 inch p l a s t i c PVC pipe. 

1.1 x 142.0 = 156.2 ppm Cl. 15 min. j e t t i n g of w e l l 
1.1 x 142.0 = 156.2 ppm Cl. 30 min. j e t t i n g of w e l l 

SW-4 

September 4, 1980 0 to 40 f t . D r i l l r i g broke down-cooling system 
problem. 

September 5, 1980 40 to 60 f t . No helper on d r i l l r i g . 
September 8, 1980 60 to 220 f t . T.D. 

Hole completed w i t h 3 inch p l a s t i c PVC pipe. 

0.3 x 142.0 = 42.6 ppm Cl. 15 min. j e t t i n g of w e l l 
0.7 x 142.0 = 99.4 ppm Cl. 30 min. j e t t i n g of w e l l 
0.5 x 142.0 = 71.0 ppm Cl. 45 min. j e t t i n g of we l l 
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SW-5 

September 8, 1980 0 to 244 f t . T.D. 

Hole completed w i t h 3 inch p l a s t i c PVC pipe. 

0.8 x 142.0 = 113.6 ppm Cl. 15 min. j e t t i n g of w e l l 
0.6 x 142.0 = 85.2 ppm Cl. 30 min. j e t t i n g of w e l l 
0.6 x 142.0 = 85.2 ppm Cl. 45 min. j e t t i n g of w e l l 

Note: 0 to 60 f t . d r i l l e d w i t h a i r . As a r e s u l t a t r u c k l o a d of water 
required to complete d r i l l i n g of hole. 
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• • SAMPLE LOG O 
Hole _. l : l r_k logged by Thomas A. P a r k h i l l D s t e Aug . 2 4 , 1980 p a g e _ . . 1 e f 2 _ 

Driller Jot in S c a r b o r o u g h yr, 240 f : t . D a ( e 8 - 2 4 - 8 0 

Probe _N2T2£ TD Date 1 

Est Mud Wt. _ J l £ i 5 £ L Hole W ^ i n " Log Types Collar ElevAZ.3B.:__ _ f t . 

location 850 FNL 475 FEL ^ _ _ _ _ _ T _ 7 S__ R 35F 

Area ________ C o u n l y Lea S u , e N. Mex. C o , | a r C o o r N _ 

Remarks 

D«pm Log Description 

1 
1 " C a l i c h e - l i g h t p i n k , t r . o f v f . q t z . q r a i n s , a f e w v e i n l e t s o f 

" 1 
1 h y d r o q t z . , h a r d : 

1 
1 ' 

-

1 - L 

1 

t 
1 

' 1. 

U -
1 

50 

S a n d - 1 i q h f e ' o r a n q e , v f . t o f . q t z . q r a i n s , a n q . t o s u b r d , t r . o f 

50 c l a y m a t r i x 

• i-
J__ 

• i-
•1 • 

C a l i c h e - w h i t e , a b t . v f . q t z . g r a i n s , s o f t • i-
J__ 

• i-
•1 • • i-
•I -
"• I-
:l •" • l-
•1 •" 
"•~F 
•l • 

• l-
•1 •" 
"•~F 
•l • 

100 -'•* > 
S a n d - l i g h t o r a n g e , v f . f n f . q t z . g r a i n s , a n g . t n s u h r d . , m o d . 

100 -'•* > 
c l a v m a t r i x 

100 -'•* > 100 -'•* > 100 -'•* > 100 -'•* > 
--

150 . 

200 

}:v 

\: 1 

'' -' .•. 

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

150 . 

200 

}:v 

\: 1 

'' -' .•. c l a y m a t r i x 

150 . 

200 

}:v 

\: 1 

'' -' .•. 

150 . 

200 

}:v 

\: 1 

'' -' .•. 

150 . 

200 

}:v 

\: 1 

'' -' .•. 

150 . 

200 

}:v 

\: 1 

'' -' .•. 

-150 . 

200 

}:v 

\: 1 

'' -' .•. 

150 . 

200 

}:v 

\: 1 

'' -' .•. 

150 . 

200 

}:v 

\: 1 

'' -' .•. 

-

150 . 

200 

}:v 

\: 1 

'' -' .•. 

150 . 

200 

}:v 

\: 1 

'' -' .•. 

150 . 

200 

}:v 

\: 1 

'' -' .•. 

150 . 

200 

}:v 

\: 1 

'' -' .•. 

150 . 

200 

}:v 

\: 1 

'' -' .•. 

150 . 

200 

}:v 

\: 1 

'' -' .•. 

150 . 

200 

}:v 

\: 1 

'' -' .•. 

-- Hole No I l j i r J -
- 5 1 1 -

. .. page of 2—-



• * . SAMPLE LOG O 
Hole _. SW - 1 logged by Thomas ft. P a r k h i l l D a t e J\_3_....____J.__.?. page......?........ of....?..__ 

Driller J ^ f c t v - ^ a -pb^ -E -e^ i TD ___J1JJ.__ Date _a._2.4-T.afl. 

Probe _____ TD Date 

Est Mud Wt. _n.Jt.EX Hole S i z e _ 1 ________ log Types . Collar Elev.393_„_j__f_t 

location 050 FNL 475 FEL _____ T _17S _ R _35__ 

Area _._J__J<_L__ County L e a State _J___J1__L__Collar Coor. N _ E '. 

Remarks 

D t p l h tog Description 

- }';•(: 

S a n d - d a r k b r o w n , v f . t .n f . q t z . q r a i n s , n n g . t p s u b r d . , m n d . 

- }';•(: 
c l a v m a t r i x 

- }';•(: • 
- }';•(: - }';•(: 

O O O 
O O O G r a v e l - R e d , w h i t e , b l a c k , h t o k i n . s u b a n q . t o r d . , t r . o f c l a y 

- _=_= 
"""~~~"~"--~-^matr ix 225 t o 2 2 9 f t . - _=_= 

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

2 5 0 . 

y 

2 5 0 . T . D . - 2 4 0 f t . 2 5 0 . 2 5 0 . 

• 

2 5 0 . 2 5 0 . 2 5 0 . 2 5 0 . 2 5 0 . 2 5 0 . 2 5 0 . 2 5 0 . 2 5 0 . 2 5 0 . 2 5 0 . 2 5 0 . 2 5 0 . 2 5 0 . 2 5 0 . 2 5 0 . 2 5 0 . 2 5 0 . 

-

2 5 0 . 2 5 0 . 2 5 0 . 2 5 0 . 2 5 0 . 2 5 0 . 2 5 0 . 2 5 0 . 2 5 0 . 2 5 0 . 2 5 0 . 2 5 0 . 

Hole No ...S.W_-.i 

2 5 0 . 

paqe . ....... of... 



SAMPLE LOG O 
Hole S-U2. togged by ....JJto-li-S-..A)-..Pa rk___JLL_ Date .Aua_--.--__.i2._.n. page. 1 of ?_._ 

Driller lr_tirj__Laax.^ TD _ _ i . Q _ f l . : Date JL_?.-_-JLQ 

Probe j_i_r__ TD : Date 

Est Mod Wt ilal.ZX. Hole Size_L_A_j_l_.... log Types Collar Vev?22.9..:UJ- • 

location ___L____ 1800 FWL Sec. ______ T . U L . . R _.___?.E 

Area \ iy__i____ _ C o u n t y Lea S ( a f e J___Me__.__ _ _ „ „ C o o r N _ 

Remarks _. 

D t p l h Log Description 

1 
l " 

C a l i c h e - l i q h t n i n k . t r . o f v f . q t z . q r a i n s , a f e w v e i n l e t s o f 
" / 
1 - h y d r o q t z . , ha r d : 

" i 
l " 
—r 
i 

" i 
l " 
—r 
i 

50 . 

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

50 . 

c l a y m a t r i x 

50 . 50 . 50 . 50 . 50 . 50 . 

• 
• l • 

•i • C a l i c h e - w h i t e , a b t . v f . q t z . q r a i n s , s o f t •• )• 
•i •" 
"• I-
•/ .-

•• )• 
•i •" 
"• I-
•/ .-
"• i-

•i • 

1 0 0 

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

1 0 0 

c l a y m a t r i x 

1 0 0 1 0 0 

1 5 0 . 

2 0 0 . 

* •% * 

^ a n H - t i r j h r h r n w n , v f . t n f . q t z . g r a i n s , " a n q . t n s u b r d . , t r . o f 

1 5 0 . 

2 0 0 . 

* •% * 

c l a y m a t r i x , a f e w s t r i n g e r s o f l i g h t , b r o w n c l a v 

1 5 0 . 

2 0 0 . 

* •% * 

1 5 0 . 

2 0 0 . 

* •% * 

1 5 0 . 

2 0 0 . 

* •% * 

1 5 0 . 

2 0 0 . 

* •% * 

1 5 0 . 

2 0 0 . 

* •% * 

1 5 0 . 

2 0 0 . 

* •% * 

1 5 0 . 

2 0 0 . 

* •% * 

1 5 0 . 

2 0 0 . 

* •% * 

1 5 0 . 

2 0 0 . 

* •% * 

1 5 0 . 

2 0 0 . 

* •% * 

1 5 0 . 

2 0 0 . 

* •% * 

1 5 0 . 

2 0 0 . 

* •% * 

1 5 0 . 

2 0 0 . 

* •% * 

1 5 0 . 

2 0 0 . 

* •% * 

1 5 0 . 

2 0 0 . 

* •% * 

1 5 0 . 

2 0 0 . 

* •% * 

1 5 0 . 

2 0 0 . 

* •% * 

1 5 0 . 

2 0 0 . 

* •% * 

1 5 0 . 

2 0 0 . 

* •% * 

1 5 0 . 

2 0 0 . 

* •% * 

Holo No. . . . S±L-.?. 

1 5 0 . 

2 0 0 . 

* •% * 

- 3 9 - ' page. 1. o f . J . 



SAMPLE LOG O 
H o l e _ . . S i r _ _ togged by JL__L"!__L__-. P " r k t i l L . . . . Date .___.9. :_ . ._ l l_±__. . ° . page....?. o f . . . ! 

Driller 2oJm„;i„__i_I_^ TD -2__L____ Date A z l l r J I L 

Probe _____ TD Date 

Est Mud Wt. _JUl._er_ Hole Size h \ i n . log Types. Collar Elev, 3 9 3 0 . 4 f t 

Location 

Area B u c k e y e 

3 7 0 FNL 1 8 0 0 FWL . Sec. ______ T ______ R _ I _ £ 

Remarks 

County L e a S t a t e N • M e x . C o | ) a r C o o r N _ 

Depth log Description 

o o 
O o o 
ooa 

250 . 

Crave! - white, red, black, k to 1 i n . , subanq. to subrd. t r . of 

clay 219 to 224 f t . 

C l a y - 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 

T.D. - 240 f t . 

Hole No ....Sd!.- 2... 

page . . „ „ . „ or...... 



SAMPLE LOG 
Thomas A. P a r k h i l l n . Aug. 25, 1980 

o 
2 Hole logged by . . l i l ^ l s__n ; _ r a r K D a f e _ . _ . „ _ . _ _ » _ . _ _ _ ! . p a g e .f. 0 f . 

Driller J o h n _ Sea r b o r o u q_h_ .TD_J_£.I__L Date J 
Probe _-i_QXU_. TD. 

Est Mud Wt. -A{$±J}.F. Hole Size 4 % i n . l o g T y p e s 

location 5 0 0 FNL 1 1 5 0 FEL 

Date 

Collar E lev . 3 __ 2 . 5 . : i . - . _ t 

,S«.ui_i-_T„i_._R.^l-
Area B u c k e y e County L e a Slate _J^.___l__iL_ Collar Coor. N . 

Remarks 

Depth log Description 

50 

ioo 

150 

200 o o o 

Pnlir-hp - light- pink, morl. v f . q t z . q r a i n s . a Few v e i n l e t s of 

hydrogtz., hqrd ; :. . '. 

Sand - l i q h t orange, vF. to f . q t z . g r a i n s , ang. to subrd., mod. 

clay matrix 

Caliche - white, abt. v f . q t z . q r a i n s , soFt 

Sand - l i g h t orange, v f . to f. q t z . grains,- anq. to subrd., mod. 

clay matrix 

Sand - l i q h t brown, v f . to f. q t z . q r a i n s , anq. to subrd., mod, 

clay matrix 

Hrnvel - white, rod, black, k tu \ \ i n . , subanq. to subrd., t r . of 

clay matrix 195 to 206 f t , 

-AO-
Hole No ..j?.!'! " I . . . . 

1 , 2 
par je o f 



SAMPLE LOG O 
Hole ___V_r_3. Logged by T h o m a s A . P a r k h i l l D a | e _ _ _ _ _ _ _ 19B0 p a g e 2 o f 2_ 

Driller „ J o J ™ _ _ _ _ i l _ h o _ j _ i _ h TD__2._Q_.f_;.. Date 21.-_L n..._ 

Probe „. . . ._____a_ TO Date 

Est Mud Wt. —Wa±P_r. H o | e S i 2 e 4 \ i n . _ - T v p e s 

location 5 0 0 FNL 1 1 5 0 FFL 

. Collar Elev.39_2_.;_L_L-

... Sec. ______ t JLZ_L_ R ______ 
Area B u c k e y e County L e a State J i _ J _ _ _ i _ _ Collar Coor. N . 

Remarks 

Depth log Description 
O O O 

o o o 
O O D 

2 5 0 

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

T . D . - 2 4 0 f t . 

Hole No . . . „S_ . - „ „ „ . 
2 2 

page ..t of 



SAMPLE LOG O 
Hole _______ , logged by ... Thomas A. P a r k h i l l 

.. Dote -S.„„ . t „ . . . .___.. i .?._. n . page I o f _ . L 

Driller lnJaa_iCili___.01Ujub_ 

Probe _Lnxt_-

Est Mud Wt _.a_t_e_r. H o | e S i l e 4 \ i n . L o g T y p e s __ 

location 3 6 0 FSL 15 50 FHL 

. TD _ _ 2 _ _ _ _ L _ _ _ _ Date 

. TD Date 

Collar Elev?Z?._ 

...S.c,_l_.__T_i.!lR.J15. 
Area B u c k e y e 

Remarks 

County L e a State J H . l J l e 2 L - — Collar Coor. N ._ 

Depth log Description 

50 tr-• i 

EL 

100 

150 

200 

O O O 
Oo 
ooo 
ooa 

O OO 

rniinhn - light pink, rr. nF vf. gtz. qrains. a Few veinlets of 

hydroqt? . . hard '. 

Sand - l i q h t orange, v f . t o f . q t z . q r a i n s , anq. to subrd., mod. 

clay matrix 

Caliche - l i g h t p ink, mod, v f . q t z . q r a i n s , hard 

qanri - l i g h t orange, v f . to f . qtz. g r a i n s , anq. to subrd., mod. 

clay matrix ; • 

Sand - l i q h t brown, v f . to f . q t z . g r a i n s , ang. to subrd., mod. 

clay matrix 

G r a v e l - b l a c k , w h i t e . * r e d , k t o •'; i n . , s u b a n q . t o s u b r d . , t r . o f 

c l a y m a t r i x 1 9 2 t o 19 f l f t . 

- 4 1 -
Hole No ...S_{-._ 

1 2 page of 



SAMPLE LOG O 
Hole __S._.__ logged by T h o m a s A . P a r k h i I I 0 a t e S _ ° „ p a _ e 2 o f 2 _ _ 

Driller J o h n S c a r b o r o u g h T D _ _ 2 1 0 _ . J _ t , Date .J?.r.„._.8_Q-. 

Probe _.a&e TD ; Date 

Est Mud Wt. l i n t o r Hole Size 4, \ i n , log Types Collar Elev. 3 _?i? i ! . . -_ 1 __I t 

location 860 FSL • 1550 FWL Sec. 21 T JJ.!- R 211— 

Area B u c k e y e County L e a State _ J l z _ _ _ _ _ _ - Collar Coor. N _ E 

Remarks 

Depth l o g Description 

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

C l a y - 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 _ 

• 

2 5 0 _ 2 5 0 _ 2 5 0 _ 

T n - ? ? n f t -

2 5 0 _ 2 5 0 _ 2 5 0 _ 2 5 0 _ 2 5 0 _ 2 5 0 _ 2 5 0 _ 2 5 0 _ 2 5 0 _ 2 5 0 _ 2 5 0 _ 2 5 0 _ 2 5 0 _ 2 5 0 _ 2 5 0 _ 2 5 0 _ 2 5 0 _ 2 5 0 _ 2 5 0 _ 2 5 0 _ 2 5 0 _ 2 5 0 _ 2 5 0 _ 

-

2 5 0 _ 2 5 0 _ 2 5 0 _ 2 5 0 _ 2 5 0 _ 2 5 0 _ 2 5 0 _ 2 5 0 _ 2 5 0 _ 2 5 0 _ 2 5 0 _ 2 5 0 _ 

HoloN'o. . . . „VLr t . ... 

2 5 0 _ 

* 1 2 
page ......... of......... 



SAMPLE LOG O 
Hole _ . . S _ . ~ _ i _ — logged by Th.nma_s_A.....P__xJ<h.i..Ll.. ... Date __.ej--_.._S_. .15J.Q page. . . ! o f_ .Z. 

Driller . 1 n h n S o a r b n r n i i n h TQ 240 f t . .. Date - . „ . - ! _ , ) 

Probe . . N o n e TO Date . . _ . . „ 

Est Mud Wt. '•' a t e r Hnl* SITO 4 i n . i - n T«r,« Collar E l e v . W 0 . 0 f t 

location 1 3 0 0 FSL 0 4 0 FWL W . 34 _ T . _ U S _ R . _ 3 . _ _ 

Area B u c k e y e -_ , , „ , „ L e a N . H e x . Collar Coor. Nl F 

Remarks 

Depth log Description 

P n l i r h p - 1 i n t i t n i n k . r r . n f v f . n t ? . n r s i n i . a f e w v e i n l p t s n f 

1 
h y d r n q f 7 . r h a r t i 

I 
I 

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

o f c l a y m a t r i x 

50 . 50 . 

i 
V v *.* 

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

. o f c l a y m a t r i x 

..-: i 

- J ''-: 

1 0 0 . 1 0 0 . 

• * • > 

>!.-•'. 

•' ".* 

'•*»"* /•_•/•';• 
1 5 0 _ .'A -

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

s h a l e , t r . o f c l a y 

2 0 0 

Hole No ....5:1.-5. 
- 4 2 - i n 

page . . . . „ „ . of...... . . . . 



SAMPLE LOG O 
Hole — S l i - i logged by . . I_ .ama___„__J_a._J^^ Dale L _ i . _ _ J . _ J . 2 S . Q _ . page .? of_..2. 

Driller . ilnhn,, Sr a.r.h.tir.n-fjh TD ____L.I__ Date .2~3.rJ.9 

Probe _ j _ a _ TD Date 

Est Mud Wt ____£_. Hole Size __.____LH.-_ log Types 

location 1 3 0 0 FSL 0 4 0 FWL 

Collar Elev. 3 9 3 0 . 0 F t . 

... Sec. _ 2 _ _ . _ T _ _ _ t _ R „ _ . _ _ _ 

Area B u c k e y e County _ _ _ _ _ State _ j _ M e _ Collar Coor. N . _ E. 

Remarks 

Depth tog Description 

o o o 
O O O 
OO a 
ooo 
o oo 
ooo 

2 5 0 -

S a n d ., b r o w n , U-£ t -n l a r r j p - , , m g . f 0 r d . , H l f l d , C 1 a. y 

P a v e l - red, black, white, orange, k to \ i n . , subanq. to r d . , 

sand m a t r i x , 220 to 230 Ft 

Clay - b r i c k red, t r . oF vF. q t z . grains 

y 

T . D . - 2 4 0 f t , 

Hole No S_U_>. 

pago of...?. 
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122 N. 24tb St. - Ph. 800-872-3?._S or 3123 

LAMES A, TEXAS 79331 

tu) WELL LOG 

-torn To FORMATION 

a / 

1 

__. 7. 

33LT 

> 

St" / - ^ W 
1 * 

Her 

5^ / 

i i__>i HOLES — WATEH WELLS 

122 N. 24!h St. - Ph. 806-872-3285 or 3123 

LAMESA, TEXAS 7 9 3 3 1 

WELL LOG 



^),=&~4- WELL LOG 

u v m r o i w U U H J _ y i v i i _ _ i i T \ _ l 

TEST HOLES — WATER WELLS 

122 N. 24th St. - Ph. 806-872 3285 or 3123 

LAMESA, TEXAS 79331 

TEST HOLES — WATER WELLS 

122 N. 24th St. - Ph. 806-872-3285 or 3123 

LAMESA, TEXAS 79331 

WELL LOG 
From To FORMATION 

o a. <L£c-/o~ 

?>o 

3 ( 

-z 7*": 

FORMATION 

ate 

- 4 5 -



Appendix E 

SOUTHWESTERN PUBLIC SERVICE COMPANY 
WATER WELL DATA 
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Southwestern Public Service Company 
BOX 1261 • A M A R I L L O . T E X A S 79170 • 806 3 7 8 - 2 1 2 1 

December 18, 1980 

310 Old Santa Fe T r a i l 
Santa Fe, NM 87501 

Dear Tom: 

Attached are copies of two maps showing Southwestern Public 
Service Company's water r i g h t s area and water we l l locations 
for Cunningham Station, Lea County, N.M. Also attached are 
the following: 1) water levels i n water wells, August, 1975, 
2) h i s t o r i c a l water w e l l analyses and 3) some h i s t o r i c a l raw 
water and cooling tower overflow analyses showing the Cl and 
SÔ  content over about 2 years. A l l analyses f o r Cl and SOA 
are reported as the ion, even though the forms show NaCl and 
Na2S04. Calcium and magnesium hardness are reported as CaC03 
equivalents, as i s t o t a l hardness. 

Our concern over wells #25, 26, 27 and 28 can be summarized 
by four main points: 

1) When these wells are used, i t affects water treatment 
chemistry and increases chemical usage at the plant due 
to increased hardness and t o t a l dissolved solids i n the 
water from these wells. When these wells are started, 
the chloride and hardness levels are only s l i g h t l y d i f ­
ferent (not s i g n i f i c a n t ) from the average for wells #1 
through 24. However, as they are pumped the q u a l i t y 
gets worse. Two pumping tests f o r w e l l #26 showed 
chlorides increasing from about 40 ppm to 124 ppm a f t e r 
pumping. At the same time, t o t a l hardness increased from 
200 to about 285 ppm and went as high as 308 ppm. The 
attached summary sheet shows these r e s u l t s . The data used 
is included i n the attachments. 

2) Because of the water q u a l i t y changes, t h i s also affects 
the control point chemistry i n the cooling towers and the 
quality of the cooling tower blowdown. Since we dispose 
of the blowdown water v i a i r r i g a t i o n , an increase i n 
s a l i n i t y may a f f e c t our a b i l i t y to continue t h i s practice 
at some future date. 

3) We are concerned over the p o s s i b i l i t y that these wells 
might degrade further i n the future, thus l i m i t i n g t h e i r 
use even further. At the present, about 7 to 8 wells are 

-47-



Gale Henslee 
to 

Tim P a r k h i l l 

Page 2 

December 18, 1980 

usually pumping (depending on plant load) and we l i m i t 
ourselves to only one w e l l at a time from numbers 25 
through 28 fo r reasons given above. 

4) We do not know the areal extent of affected waters. This 
might a f f e c t the operation and design parameters f o r a 
future plant, i f i t was si t e d near Cunningham., 

Our water analyses, supported by the attached data indicate 
that the water from wells 25 through 28 i s s i g n i f i c a n t l y 
d i f f e r e n t from that i n wells 1 through 24, even without con­
sidering the length of time they have been pumping. The 
only test of q u a l i t y versus time that I had available was 
for w e l l #26. This we l l d e f i n i t e l y shows an increase i n 
hardness and chlorides shortly a f t e r beginning the pump. I 
do not know i f sulfate w i l l show the same changes - possibly 
not. 

I know that you have done a l o t of test hole d r i l l i n g and pump 
tests i n investigating t h i s problem. We would l i k e to have 
two copies of your report when i t i s finished (one for Cunning­
ham Station and one for our system f i l e s i n Amarillo). 

I f you have any questions or need additional information, 
please fee l free to c a l l me at 806-378-2197. 

Sincerely, 

ps 
Gale Henslee 

Environmentalist 
enc 
cc: J. C. Clau n 

Art Carmichael 
Ken Lindemann 
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SOUTHWESTERN PUBLIC SERVICE COMPANY 

WATER LEVELS LN WATER WELL,"CUNNINGHAM,STATION August '75 

:.:-r"nrC"2 21380 

OiL CC. iS 2*V:J" %' DIVISION 
'" , -SANTA FE 

Well Number "Static Level "Drawdown Level 

- 1 
- 2 

; : 3~ 
;: ~ . 4 

"5 
6 
7 
8 
9, 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

_ ~r23 
24 

4 1 r 10"__ 
51 ' 3" 
53' 
49' 

51 ' 
56: 
45» 
44' 
56' 
53' 
55» 
51 ' 

4" 
8" 
6" 

9" 
_5" 
9» 

50' 10" 
54' 6" 
47/ 10" 
52' 7" 

60' 2" 
61 ' 10" . 
50' 
55' 

61 ' 2" 
31 ' 5" 
53' 10" ^ 
52' -

—55 ^ 1 0 ^ 

^ 2 6 -
~J~27~ 

28 

__..12' 2" 

m 3 ' 5" 
8" 

1~T3' 2" 
— 7' 6" 
S?5 ' 9" 

- 3' 6' 
5' 2" 

, 1 4 ' 

T:..; 7' 7 w 

9' 8" 
6 ' 9 " 

10'11" 
2 Q , 4 M 

15' 2" 
2' 2" 

9' 3" 
13' 4" 
3' 4" 
•8' 2" 

.... 7'10" 
25' 2" 

. - " 8» 2" 

— 3' 2"—-
~-17» " 4 , , ~ -
:_; '12'- "6"^ 

-9' 6" 
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1 o 
southwestern PUBLIC SERVICE Company 

SEP2Q 1973 

WATER WELL TEST DATA 

P L A N T X ^ ^ ^ ^ / ^ / ? ? 

No. ^ / ^ f f f V 

/' 

0; l 

DATE 77 

cc 
... * " Well No. ' 

1. 
2. 
3. 
4. 

Static Level 
Pumping Level 
Flow 
Chemical Analysis: 
a. M. Alk. 

N a2 s o4 
NaCl 
Ca Hardness 
Mg Hardness 
SiC-2 I 

b. 
c. 
d. 
e. 
f. 
g. 

35 

Total Hardness 

_Ft. 
"Ft. 
"GPM 

_PPM 
"PPM 

_PPM 
JPPM 
"PPM 
~PPM 
"PPM 

Wc W.""iJio. 

SAfiiT. I—/'S£a,tic Level 
Pumping Level 
Flow 3. 

4. 

_Ft. 
~Ft. 
"GPM 

Chemical Analysis: 
a. M. Alk. 
b. Na£ SO4 

NaCl 
Ca Hardness 
Mg Hardness 
SiC-2 ~ 
Total Hardness 

_PPM 
J>PM 
_PPM 
JPPM 
JTM 
J>PM 
"PPM 

Well No. 

1. Static Level 
2. Pumping Level 
3. Flow 
4. Chemical Analysis: 

a. M. Alk. 
b. Na2 SO4 
c. NaCl ~ 
d. Ca Hardness 
e. Mg Hardness 
f. SiOo 

.Ft. 
"FC 

"GPM 

g. Total Hardness 

_PPM 
"PPM 

JPPM 
"PPM 

J>PM 
J»PM 

PPM 

1. Static Level _ 
2. Pumping Level __ 
3. Flow _ 
4. Chemical Analysis: 

a. M. Alk. _ 
b. Na2 SO4 _ 
c. NaCl _ 
d. Ca Hardness 
e. Mg Hardness _ 
f. Si0 2 __ 
g. Total Hardness 

J t . 
~FC 
"GPM 

_PPM 
"PPM 

J>PM 

"PPM 

"PPM 

J>PM 
PPM 

Well No. Well No. 

1. Static Level _ 
2. Pumping Level _ 
3. Flow _ 
4. Chemical Analysis: 

a. M. Alk. _ 
Na2 SO4 _ 
NaCl _ 
Ca Hardness _ 
Mg Hardness _ 
SiC-2 

b. 
c. 
d. 
e. 
f. 

g. 

.Ft. 
"Ft. 
"GPM 

Total Hardness 

.PPM 
"PPM 

"PPM 

>PM 
"PPM 

J»PM 
PPM 

1. Static Level _ 
2. Pumping Level 
3. Flow _ 
4. Chemical Analysis: 

a. M. Alk. _ 
b. Na2 SO4 __ 
c. NaCl _ 
d. Ca Hardness 
e. Mg Hardness _ 
f. SiC-2 _ 
g. Total Hardness 

J t . 
j t . 
~GPM 

_PPM 
"PPM 

JPFM 
"PPM 

[PPM 
JPPM 
PPM 

-52-



So-.nwestern PUBLIC SERVICE Company jfj[_ | 3 197g 

' ^ ^ ^ y WATER WELL TEST DATA 

^fpLANT /*fj/JN/WrMAM DATE 7-fG * 7<? 

Well No. IfJffTER Well No. 

1. 
2. 
3. 
4. 

Static Level 
Pumping Level 
Flow _ 
Chemical Analysis: 
a. 
b. 

M. Alk. 
Na2 SO4 
NaCl 
Ca Hardness 
Mg Hardness 
SiC-2 

c. 
d. 
e. 
f. 
g. Total Hardness 

_Ft. 
"Ft. 
~GPM 

1£? 
£9 

PPM 
JPPM 
PPM 

[PPM 
[PPM 
[PPM 
"PPM 

COOUX16. IOWBR 

well NO. OVERFLOW 

1. Static Level 
2. Pumping Level _ 
3. Flow _ 
4. Chemical Analysis: 

a. M. Alk. _ 
N a 2 s 04 — 
NaCl _ 
Ca Hardness _ 
Mg Hardness _ 
SiC-2 _ 

b. 
c. 
d. 
e. 

Total Hardness 

JZ. 
Jt'. 
[GPM 

JPPM 
[PPM 
PPM 

[PPM 
[PPM 
[PPM 
"PPM 

Well No. 

Static Level _ 
Pumping Level 
Flow _ 
Chemical Analysis: 
a. M. Alk. _ 
b. Na2 SO4 __ 
c. NaCl — 

d. Ca Hardness _ 
e„ Mg Hardness __ 
£. Si0 2 _ 

g. Total Hardness 

J?t. 
[Ft. 
"GPM 

PPM 
_PPM 
PPM 

[PPM 
[PPM 
[PPM 
PPM 

1. Static Level 
2. Pumping Level 
3. Flow __ 
4. Chemical Analysis: 

a. M. Alk. __ 
b. Na2 SO4 _ 
c. NaCl _ 
d. Ca Hardness 
e. Mg Hardness __ 
f. Si0 2 _ 
g. Total Hardness 

_Ft. 
"GPM 

_PPM 
[PPM 
[PPM 
[PPM 
[PPM 
[PPM 
PPM 

e l l No. 

. Static Level _Ft. 
Pumping Level Ft. 

. Flow GPM 
Chemical Analysis; 
a. - M. Alk. PPM 
b. ; Na2 SO4 PEM 
c. -NaCl PPM 
d. Ca Hardness PPM 
e. - Mg Hardness PPM 
f. - SiC-2 PPM 
g. Total Hardness PPM 

Well No. 

1. Static Level Ft. 
2. Pumping Level Ft. 
3. Flow ' GPM 
4. Chemical Analysis; 

a. M. Alk. PPM 
b. Na2 SO4 . PPM 
c. NaCl PPM 
d. Ca Hardness PPM 
e. Mg Hardness PPM 
f. SiC-2 PPM 
g. . Total Hardness ___ PPM 

-53-



f ^mthwes t e rn PUBLIC SERVICE Comf ]r 

WATER WELL TESTJMTA 

No 

PLANT C- y/ >r i; DATE 

AUG 3 1979 
WelL No. 

1. Static Level Ft. 1. Static Level Ft. 
2. Pumping Level Ft. 2. Pumping Level Ft. 
3. Flow GPM 3. Flow GPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
b. Na2 SO4 3- PPM b. Na? S0_, PPM 

c. NaCl A? PPM- c. NaCl PPM 
d. Ca Hardness PPM d. Ca Hardness PPM 
e. Mg Hardness PPM e. Mg Hardness PPM 
f. Si02 PPM f. SiOz PPM 

8- Total Hardness PPM g. Total Hardness PPM 

JS«? * No. C.LU.O^l Well No. 

1. 
. § 

Static Level Ft. 1. Static Level Ft. 
2. Pumping Level Ft. 2. Pumping Level Ft. 
3. Flow GPM 3. Flow GPM 
4, Chemical Analysis: 

a. M. Alk. PPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
b. Na2 SO4 4/A* PPM b. Na? S0_. PPM 
c. NaCl llf PPM c. NaCl PPM 
d. Ca Hardness PPM d. Ca Hardness PPM 
e. Mg Hardness PPM e. Mg Hardness PPM 
f. S i 0 2 PPM f. SiOo PPM 

g. Total Hardness PPM. g. Total Hardness PPM 

Well No. Well No. 

1. Static Level Ft. 1. Static Level Ft. 
2. Pumping Leve1 Ft. 2. Pumping Level Ft. 
3. Flow GPM 3. Flow GPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
b. Na2 SO4 PPM b. Na? SO4 PPM 
c. NaCl PPM c. NaCl PPM 
d. Ca- Hardness PPM d. Ca Hardness PPM 
e. Mg Hardness PPM e. Mg Hardness PPM 
f. Si02 PPM f. SiC-2 PPM 

g- Total Hardness PPM g. Total Hardness PPM 

• 54-
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Southwestern PUBLIC SERVICE C ^ a n y 

WATER WELL TEST DATA 

PLANT. 
A 

No. 

1. Static Level _ 
2. Pumping Level 
3. Flow __ 
4. Chemical Analysis: 

a. M. Alk . __ 
b. Na 2 SQ4 _ 
c. NaN. 
d. Cn Hardness _ 
c. Mg Hnrdness 
f. Si0 2 _ 
g. Total Hardness 

3¥ 

_Ft. 
"Ft. 
_GPM 

_PPM 
.PPM 
PPM-

[PPM 
[PPM, 
"PPM 

"PPM 

DATE j 2 ^ j 3 j l 2 f 

Well No. 

No. 

1. Static Level 
2. Pumping Level 
3. Flow . _ 
4. Chemical Analysis: 

a. M. Alk. 
b. Na2 SS4 _ 
c. Nad __ 
d. Ca Hardness 
e. Mg Hardness 
f. S i 0 2 _ 

g. Total Hardness 

_Ft. 
_Ft. 
~GPM 

PPM 
& b O PPM 

PPM 
PPM 
PPM 
PPM 

Static Level _ 
Pumping Level _ 
Flow _ 
Chemical Analysis: 
a. 
b. 

c. 
d. 
e. 
f. 
g-

M. Alk. 
Na2 SO4 
NaCl : _ 
Ci Hirdncss 
Mg Hnrdness 
Si0 2 __ 
Total Hardness 

PPM 

Well No. 

1. Static Level 
2. Pumping Level 
3. Flow _ 
4. Chemical Analysis: 

a. M. Alk. _ 
b. Na2 SO4 __ 
c. NaCl _ 
d. Ca Hardness 
e. Mg Hardness 
f. S i 0 2 _ 

g. Total Hardness 

_Ft. 
Jt. 
"GPM 

PPM 
[PPM 
_PPM 
[PPM 
[PPM 
[PPM 
"PPM 

.Ft. 

J t * 
_GPM 

.PPM 
[PPM 
[PPM 
[PPM 
[PPM 
[PPM 
PPM 

Well No. Well No. 

1. Static Level 
2. Pumping Level _ 
3. Flow __ 
4. Chemical Analysis: 

a. 
b. 
c. 
d. 
e. 
f. 

M. Alk. 
Na2 SO4 
NaCl 
Ca Hardness 
Mg Hardness 
Si0 2 

Jt-
Jt-
~GPM 

g. Total Hardness 

PPM 
[PPM 
[PPM 
[PPM 
[PPM 
[PPM 
PPM 

1. Static Level 
2. Pumping Level 
3. Flow _ 
4. Chemical Analysis: 

a. M. Alk. _ 
b. Na2 SO4 _ 
c. NaCl _ 
d» Ca Hardness 
e. Mg Hardness 
f. SiC-2 _ 
g. Total Hardness 

Jt-
[FL. 
[GPM 

_PPM 
[PPM 
[PPM 
[PPM 
[PPM 
[PPM 
PPM 

Form 6001 - 5 5 -



^^)uthwc!stern PUBLIC SERVICE Com )y 

WATER WELL TEST DATA 

AUG 5 0 1979 

DATE 5>~Zfr-79 

1. Static Level _ 
2. Pumping Level _ 
3. Flow _ 
4. Chemical Analysis: 

a. 
b. 

Well No. 

M. Alk. 
Na2 SO4 
NaCl 
Ca Hardness 
Mg Hardness 
SiC-2 

c. 
d. 
e. 
f. 
g. Total Hardness 

_Ft. 
J t . 
[GPM 

JPM 
JPM 
JPM 
"PPM 

"PPM 

JPM 
"PPM 

1. Static Level 
2. Pumping Level 
3. Flow 
4. Chemical Analysis: 

a. M. Alk, 
b. Na2 SO4 

NaCl 
Ca Hardness 
Mg Hardness 
SiC-2 [ 

J t . 
J t . 
"GPM 

Total Hardness 

JPM 
JPM 
PPM 

JPM 
JPM 
JPM 
"PPM 

-Ww»iA No. CT<sa///7ry /G'err* 

1. Static Level 
2. Pumping Level 
3. Flow 
4. Chemical Analysis: 

a. M. Alk. 
b. Na2 SO4 
c. NaCl _ 
d- Ca Hardness 
e. Mg Hardness 
f. Si0 2 _ 

g. Total Hardness 

Well No. 

J t . 
J t . 
"GPM 

6JO 
JPM 
JPM 
JPM 
JPM 
JPM 
JPM 

PPM 

1. Static Level _ 
2. Pumping Level 
3. Flow _ 
4. Chemical Analysis: 

a. M. Alk. _ 
b. Na2 SO4 _ 
c. NaCl 
d. Ca Hardness _ 
e. Mg Hardness 
f. Si0 2 _ 
g. Total Hardness 

J t . 
J t . 
[GPM 

JPM 
JPM 
JPM 
JPM 
JPM 
JPM 
PPM 

Well No. Well No. 

1. Static Level _ 
2. Pumping Level _ 
3. Flow _ 
4. Chemical Analysis: 

a. M. Alk. _ 
Na2 SO4 _ 
NaCl _ 
Ca Hardness _ 
Mg Hardness _ 
SiC-2 

b. 
c. 
d. 
e. 
f. 
8- Total Hardness 

J t . 
~Ft. 
[GPM 

JPM 
"PPM 

JPM 
JPM 
JPM 
JPM 
PPM 

1. Static Level __ 
2. Pumping Level 
3. Flow _ 
4. Chemical Analysis: 

a. M. Alk. _ 
b. Na2 SO4 _ 
c. NaCl _ 
d. Ca Hardness 
e. Mg Hardness 
f. Si02 _ 
g. Total Hardness 

J t . 
"Ft. 
[GPM 

JPM 
JPM 
JPM 
JPM 
"PPM 

JPM 
PPM 

Form 6001 
-56-



Southeastern PUBLIC SERVICE Comply 
J 
WATER WELL TEST DATA 

SEP i 4 m 

DATE yj^v^sg/^f 

No. 

Sta t ic Leve;l 
Pumping Levfel 
Flow 
Chemical Analysis 
a. 
b . 
c. 
d . 
e. 
f . 

Ft. 
"Ft. 
"GPM 

M. Alk. 
Na2 SO4 
NaCl 
Ca Hardness 
Mg Hardness 
SiC-2 

PPM 
'PPM 
'PPM 
"PPM 
'PPM 
"PPM 

No 

Static Level 
Pumping Level 
Flow 
Chemical Analysis 
a. M. Alk. 
b. Na2 SO4 
c. NaCl " 
d. Ca Hardness 
a. Mg Hardness 
f . Si02 

F t . 
F t . 
GPM 

PPM 
'PPM 

/ ty@ PPM 
PPM 
PPM 
PPM 

i l l No. 

S ta t i c Level 
Pumping Level 
Flow 
Chemical Analysis: 
a. M. Alk. 

Nao SO4 
NaCl ~ 
Ca Hardness 
Mg Hardness 
Si02 ___ 

Ft. 
Ft. 
"GPM 

b. 
c. 
d. 
e. 
f. 

PPM 
"PPM 
'PPM 
"PPM 
'PPM 
"PPM 

Well No. 

1. 
2. 
3. 
4. 

Static Level 
Pumping Level 
Flow 
Chemical Analysis: 
a. M. Alk. 
b. Na9 SO4 
c. NaCl 
d. Ca Hardness 
e. Mg Hardness 
f. SiC-2 

Ft. 
"Ft. 
GPM 

PPM 
"PPM 
'PPM 
"PPM 
"PPM 
"PPM 

Well No. 

1. 
2. 
3. 
4. 

Static Level 
Pumping Level 
Flow 
Chemical Analysis 
a. M. Alk. 
b. Na2 SO4 
c. NaCl 
d. Ca Hardness 
e. Mg Hardness 
f. Si02 

Ft. 
"Ft. 
GPM 

PPM 
"PPM 
'PPM 
"PPM 
'PPM 
"PPM 

Well No. 

Ft. 
"Ft. 
'GPM 

1. Static Level 
2. Pumping Level 
3. Flow 
4. Chemical Analysis: 

a. M. Alk. PPM 
b. Na2 SO4 PPM 
c. NaCl PPM 
d. Ca Hardness 
e. Mg Hardness 
f. Si0 2 

PPM 
PPM 
PPM 

irm 60Q1 -57-



' southwestern PUBLIC SERVICE Company 

WATER WELL TEST DATA 

PLANT 

No. 

DATE 9-A3-?? 
J3;3 

Well No. 

1. Static Level Ft. 1. Static Level Ft. 
2. Pumping Level Ft. 2. Pumping Level Ft. 
3. Flow GPM 3. Flow GPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
b. Na? SQL . ¥9,2 PPM b. Na2 SO4 PPM 

c. NaCl 31 PPM c. NaCl PPM 
d. Ca Hardness PPM d. Ca Hardness PPM 
e. Mg Hardness PPM e. Mg Hardness PPM 
f. SiO? PPM f. Si02 PPM 

8- Totai Hardness PPM 8- Total Hardness PPM 

SSŝ  * No Well No 

1. Static Level Ft. 1. Static Level Ft. 
2. Pumping Level Ft. 2. Pumping Level Ft. 
3. Flow GPM 3. Flow GPM 
4. Chemical Analysis: 

a. M. Alk. . PPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
b. Na? SOL S n PPM b. Na 2 SO4 PPM 
c. NaCl PPM c. NaCl PPM 
d. Ca Hardness PPM d. Ca Hardness PPM 
e. Mg Hardness PPM e. Mg Hardness PPM 
f. SiO-, PPM f. S i 0 2 

Total Hi 
PPM 

g. Total Hardness PPM 8-

S i 0 2 

Total Hi irdness PPM 

Well No. . Well No. 

1. Static Level Ft. L. Stntlc Level Ft. 
2. Pumping Level Ft. 2. Pumping LeveI Ft. 
3. Flow GPM 3. Flow GPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
4. Chemical AnalysLs: 

a. M. Alk. PPM 
b. Na2 S04 PPM b. Na2 SO4 PPM 
• c. NaCl PPM c. NaCl PPM 
d. Ca. Hardness PPM d. Ca Hardness PPM 
e. Mg Hardness PPM ~ e. Mg Hardness PPM 
f. SiC-2 PPM f. Si02 PPM 

g- Total Hardness PPM Total Hardness PPM 

Form 6001 
- 5 8 -



Southwestern PUBLIC SERVICE Company £ 2 ]gp.g 

WATER WELL TEST DATA 

Z\ PLANT /,.//.. ',•//. J-'T .̂ /'.- DATE //? - / 

No. Well No. 

1. Static Level 
2. Pumping Level _ 
3. Flow 
4. Chemical Analysis: 

a. 
b. 

M. Alk. 
Na2 SO4 
NaCl 
Ca Hardness 
Mg Hardness 
Si0 2 

c . 
d. 
e. 
f . 
g. Tota l Hardness 

7py 

_Ft. 
J t . 
"GPM 

PPM 
JPM 
PPM 

JPM 
JPM 
JPM 
"PPM 

1. S ta t i c Level _ 
2. Pumping Level 
3. Flow __ 
4. Chemical Analysis: 

a. M. Alk. _ 
N a2 s o4 _ 
NaCl _ 
Ca Hardness _ 
Mg Hardness _ 
Si0 2 

b. 
c. 
d. 
e. 
f. 
g-

J t . 
J t . 
"GPM 

Total Hardness 

JPM 
JPM 
JPM 
JPM 
JPM 
JPM 
"PPM 

No. Well No. 

1. Static Level _ 
2. Pumping Level 
3. Flow _ 
4. Chemical Analysis: 

a. M. Alk. _ 
b. Na2 SO4 __ 
c. NaCl _ 
d. Ca Hardness 
e. Mg Hardness 
f. Si0 2 _ 
g. Total Hardness 

Well No. 

Static Level _ 
Pumping Level _ 
Flow _ 
Chemical Analysis: 
a. 
b. 
c. 
d. 
e. 
f. 

M. Alk. 
Na2 SO4 
NaCl 
Ca Hardness 
Mg Hardness 
SiC-2 

ZM. 

j t . 
j t . 
_GPM 

JPM 
JPM 
JPM 
JPM 
JPM 
"PPM 

PPM 

g. Tota l Hardness 

J t . 
J t . 
[GPM 

PPM 
JPM 
JPM 
JPM 
JPM 
JPM 

PPM 

1. 
2. 
3. 
4. 

Static Level 
Pumping Level 
Flow 
Chemical Analysis: 
a. M. Alk. 
b. Na2 SO4 _ 
c. NaCl _ 
d. Ca Hardness _ 
e. Mg Hardness 
f. Si0 2 _ 
g. Total Hardness 

Well No. 

1. Static Level _ 
2. Pumping Level .__ 
3. Flow _ 
4. Chemical Analysis: 

a. 
b. 
c. 
d. 
e. 
f. 

M. Alk. 
Na2 SO4 
NaCl 
Ca Hardness 
Mg Hardness 
SiC-2 

J t -
J t . 
"GPM 

JPM 
JPM 
JPM 
JPM 
JPM 
JPM 
PPM 

g. To t a l Hardness 

J t . 
J t . 
[GPM 

JPM 
JPM 
"PPM 

JPM 
JPM 
JPM 
PPM 

- 5 9 -



i 

^.juthwestern PUBLIC SERVICE Compa. v 

WATER WELL TEST DATA 

PLANT ( s ^ i ^ C . ^ s k J l DATE Z3 

J^^.. /fas//- 1/J7i^7Z Well No. 

MOV 5 1979 

1. Static Level 
2. Pumping Level 
3. Flow [ 
4. Chemical Analysis: 

M. Alk. 
Na2 SO4 . 
NaCl 
Ca Hardness 
Mg Hardness 
Si0 2 

a. 
b. 
c. 
d. 
e. 
f. 
g. Total Hardness 

_Ft. 
"Ft. 
~GPM 

_PPM 
[PPM 
_PPM 
[PPM 
"PPM 

[PPM 
"PPM 

1. Static Level __ 
2. Pumping Level 
3. Flow _ 
4. Chemical Analysis: 

a. M. Alk. __ 
b. Na2 SO4 __ 
c. NaCl __ 
d. Ca Hardness 
e. Mg Hardness 
f. Si0 2 _ 
g. Total Hardness 

_Ft. 
[Ft. 
"GPM 

_PPM 
[PPM 
_PPM 
[PPM 
[PPM 
[PPM 
"PPM 

77. 77 ^^MAJJ^,/-

1. Static Level _ 
2. Pumping Level _ 
3. Flow _ 
4. Chemical Analysis: 

a. M. Alk. _ 
b. Na2 SO4 _ 
c. NaCl _ 
d. Ca Hardness _ 
e. Mg Hardness _ 
f. SiOo 

_Ft. 
[Ft. 
"GPM 

PPM 
PPM 

IX 7 PPM 
PPM 
PPM. 
PPM 

Well No. 

g. Total Hardness PPM 

1. Static Level _ 
2. Pumping Level __ 
3. Flow 
4. Chemical Analysis: 

a. M. Alk. _ 
b. Na2 SO4 _ 
c. NaCl _ 
d. Ca Hardness 
e. Mg Hardness 
f. Si0 2 _ 
g. Total.Hardness 

Jt-
J t . 
[GPM 

_PPM 
[PPM 
[PPM 
[PPM 
[PPM 
[PPM 
PPM 

Well No. Well No. 

1. Static Level _ 
2. Pumping Level _ 
3. Flow _ 
4. Chemical Analysis: 

a. 
b. 
c. 
d. 
. e. 
f. 

8-

Jt-
Jt-
"GPM 

M. Alk. _ 
Na2 S04 _ 
NaCl _ 
Ca Hardness _ 
Mg Hardness 
Si02 _ 
Total Hardness 

PPM 
[PPM 
[PPM 
[PPM 
[PPM 
[PPM 
PPM 

1. Static Level 
2. Pumping Level 
3. Flow _ 
4. Chemical Analysis: 

a. - M. Alk. __ 
b. Na2 SO4 _ 
c. NaCl _ 
d. Ca Hardness 
e. Mg Hardness 
f. Si02 _ 
g. Total Hardness 

Jt-
Jt-
[GPM 

_PPM 
[PPM 
[PPM 
[PPM 
[PPM 
[PPM 
PPM 

Form 6001 
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y 
Southwestern PUBLIC SERVICE Compa' ) 

WATER WELL TEST DATA 

^PLANT / f ^ v ^ . . J j f c j ^ DATE )l-11-99 

No. / f ^ r 9l^2u 
1. Static Level 
2. Pumping Level 
3. Flow 

Chemical Analysis 
a. M. Alk. 
b. Nao SO4 
c. NaCl _ 
d. Ca Hardness 
e. Mg Hardness _ 
f. Si0 2 _ 

Ft. 
"Ft. 
GPM 

PPM 
H . L PPM 
3*7 PPM 

PPM 
PPM 
PPM 

Well No. 

1. Static Level 
2. Pumping Level 
3. Flow 
4. Chemical Analysis 

a. M. A l k . 
b . Na9 SO4 
c. NaCl 
d. Ca Hardness 
e. Mg Hardness 
f . Si02 

Ft . 
"Ft. 
GPM 

PPM 
"PPM 
"PPM 
"PPM 
'PPM 
"PPM 

No. { f , / flj^tyi/sAT 
Static Level 
Pumping Level 
Flow _ 
Chemical Analysis 
a. M. Alk. 
b. Na2 S04 _ 
c. NaCl _ 
d. Ca Hardness __ 

Mg Hardness _ 
f. SiC-2 

L UO 

Ft. 
Ft. 
"GPM 

PPM 
"PPM 
"PPM 
"PPM 
"PPM 
"PPM 

Well No. 

1. Static Level 
2. Pumping Level 
3. Flow 
4. Chemical Analysis 

a. M. Alk. 
. b. Na2 SO4 
c. NaCl ~ 
d. Ca Hardness 
e. Mg Hardness 
f. SiC-2 

Ft. 
Ft. 
"GPM 

PPM 
"PPM 
'PPM 
"PPM 

"PPM 
"PPM 

? e l l No. Well No. 

Static Level 
.. Pumping Level 
. Flow 

!. Chemical Analysis: 
a. M. Alk. 
b. Nao SO4 
c. NaCl 

I d. Ca Hardness 
e. Mg Hardness 
f. SiC-2 

Ft. 
"Ft. 
GPM 

PPM 
'PPM 
"PPM 

"PPM 

"PPM 

"PPM 

1.. Static Level 
2. Pumping Level 
3. Flow 
4. Chemical Analysis 

a. M. Alk. 
b. Na2 SO4 
c. NaCl 
d. Ca Hardness 
e. Mg Hardness 
f. Sip 2 

Ft. 
"Ft. 
"GPM 

PPM 
"PPM 
"PPM 
"PPM 
"PPM 
"PPM 

orm 6001 
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Southwestern PUBLIC SERVICE Compr 

1 7 
"WATER WELL TEST DATA 

PLANT /^Lo4^ ^^^L?*L 

NO . ̂ a^r^^L MPL^^J. 

zatic Level 
umping Level 
low 
nemical Analysis: 
. M. Alk. 
. Na2 SO4 
. NaCl 
. Ca Hardness 
. Mg Hardness 
• Si°2 

Ft. 
"Ft. 
"GPM 

PPM 
"PPM 
"PPM 
"PPM 
"PPM 
'PPM 

No 

t a t i c Level 
umping Level 
low 
nemical Analysis: 
. M. Alk. __ 
. Na2 S04 
. NaCl • 
. Ca Hardness 
. Mg Hardness 
. SiC-2 

Ft, 
"Ft. 
GPM 

PPM 
"PPM 
"PPM 
"PPM 
"PPM 
"PPM 

No. 

t a t i c Level 
umping Level 
low 
nemical Analysis: 
. M. Alk. 

SO4 
: i 
Hardness 
Hardness 

Ft. 
"Ft. 
"GPM 

Na; 
Na( 
Ca 
Mg 
S1O2 

PPM 
"PPM 
'PPM 
"PPM 
"PPM 
"PPM 

DATE J ~ L "Yd 

Well No. 

1. Static Level 
2. Pumping Level 
3. Flow 
4. Chemical Analysis 

a. M. Alk. 

Ft. 
_Ft. 
GPM 

b. Na9 SO4 
c. NaCl 
d. Ca Hardness 
e. Mg Hardness 
f. SiC-2 

PPM 
"PPM 
'PPM 
"PPM 
"PPM 
"PPM 

Well No. 

1. Static Level Ft. 
2. Pumping Level Ft. 
3. Flow GPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
b. Na2 SO4 PPM 
c. NaCl PPM 
d. Ca Hardness PPM 
e. Mg Hardness PPM 
f. Si02 PPM 

Well No, 

Ft. 
"Ft. 
"GPM 

1. Static Level 
2. Pumping Level 
3. Flow 
4. Chemical Analysis: 

a. M. Alk. PPM 
b. Na2 SO4 PPM 
c. NaCl P̂PM 
d. Ca Hardness 
e. Mg Hardness 
f. Si0 2 

PPM 
PPM 
PPM 

6001 -62-



southwestern PUBLIC SERVICE Company 

WATER WELL TEST DATA 

PLANT nrwiKKHAM STATION DATE FFBRUARY 1971 

Well No. 1 Well No. 4 

1. Static Level 41 • 6" Ft. 1. Static Level 
2. Pumping Level 53-9" Ft. 2. Pumping Level 56 • 2" 
3. Flow 440 GPM 3. Flow 445 
4. Chemical Analysis: 

a. M. Alk. 150 PPM 
4. Chemical Analysis: 

a. M. Alk. 151 
b. Na2 SO4 46.5 PPM . b. Na2 SO4 •47*8 
c. NaCl 27 PPM c. NaCl 27 
d. Ca Hardness 152 PPM d. Ca Hardness 15S 
e. Mg Hardness 28 PPM e. Mg Hardness 33 
f. Si02 27 A PPM f. Si0 2 29«4 
g. Total Hardness 180 PPM g. Total Hardness 191 

Well No. 2 Well No. S 

1. Static Level £•7.3" Ft. 1. Static Level 44' 0" 
2. Pumping Level 58«3*' Ft. 2. Pumping Level -55v_»« 
3. Flow 450 GPM 3. Flow "395 
4. Chemical Analysis: 

a. M. Alk. 148 PPM 
4. Chemical Analysis: 

a. M. Alk. 143 
b. Na2 SO4 47 PPM b. Na2 SO4 l b . 5' ' 
c. NaCl 28 PPM c. NaCl TJ 
d, Ca Hardness 158 PPM d. Ca Hardness IbO — 
e. Mg Hardness 22 PPM e. Mg Hardness 2b 
f. Si0 2 26 PPM f. Si0 2 29.4 
g. Total Hardness 180 PPM g. Total Hardness 18b 

Well No. 3 Well No. h 

1. Static Level 47'7" Ft. 1. Static Level 50-6" 
2. Pumping Level 55-0" Ft. 2. Pumping Level 
3. Flow- 415 GPM 3. Flow 300 
4. Chemical Analysis: 

a. M. Alk. 154 PPM 
4. Chemical Analysis: 

a. M. Alk. 150 
b. Na2 SO4 41o3 PPM b. Na2 SO4 bO 
c. NaCl 27 PPM c. NaCl 33 
d. Ca Hardness 144 PPM d. Ca Hardness 184 
e. Mg Hardness 2S PPM e. Mg Hardness 3b 
f. Si0 2 26 PPM f. Si02 28*4 
g. Total Hardness 172 PPM g. Total Hardness' 220 

_Ft. 
Vt. 
GPM 

PPM 
PPM 
PPM 
PPM 
PPM 
"PPM 

PPM 

Ft. 
" f t -
GPM 

PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 

Ft. 
Ft. 
GPM 

PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 

r_ r \r \ t 
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Southwestern PUBLIC SERVICE Company 

WATER WELL TEST DATA 

PLANT CÛ Jlfr,HA--l STATION DATE FEBRUARY 1971 

Well No. 

1. 
2. 
3. 
4. 

7 Well No. 10 

Static Level Ft. 1. Static Level 54'2" 
Pumping Level 45,3'* Ft. 2. Pumping Level 63'3" 
Flow 2̂ 53 GPM 3. Flow 320 
Chemical Analysis: 4. Chemical Analysis: 
a. M. Alk. 158 PPM a. M. Alk. 150 
b. Na2 SO4 PPM b. Na2 SO4 40.6 
c. NaCl 33 PPM c. NaCl 30 
d. Ca Hardness 171 PPM d. Ca Hardness 146 
e. Mg Hardness 35 PPM e. Mg Hardness 24 
f. Si0 2 25 PPM f. Si0 2 26.2 
g. Total Hardness 206 PPM 8- Total Hardness 170 

Ft. 
Ft. 
GPM 

PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 

Well No. 

1. Static Level 42'0" Ft. 
2. Pumping Level 47 t0" Ft. 
3. Flow 220 GPM 
4. Chemical Analysis: 

a. M. Alk. 142 PPM 
b. Na2 SO4 46.5 PPM 
c. NaCl 29 PPM 
d. Ca Hardness 14G PPM 
e. Mg Hardness 34 PPM 
f. Si0 2 23 PPM 

g- Total Hardness 180 PPM 

Well No. 

1. Static Level 50'0" Ft. 
2. Pumping Level -J6»10" Ft. 
3. Flow 342 GPM 
4. Chemical Analysis: 

a. M. Alk. 156 PPM 
b. Na2 SO4 49 PPM 
c. NaCl 30 PPM 
d. Ca Hardness ifin PPM 
e. Mg Hardness ^7 PPM 
f. Si0 2 27.2 PPM 

g- Total Hardness 197 PPM 

Well No. 

1. Static Level Ft. 
2. Pumping Level A7»n» Ft. 
3. Flow 4^ GPM 
4. Chemical Analysis: 

a. M. Alk. T?fi PPM 
b. Na2 SO4 4R PPM 
c. NaCl ?F! PPM 
d. Ca Hardness 14R .. PPM 
e. Mg Hardness 74 PPM 
f. Si02 PPM 
g- Total Hardness T&2 PPM 

Well No. / 2~ 

Static Level 51' 6 "Ft. 
Pumping Level 56*2" Ft. 
Flow 330 GPM 
Chemical Analysis: 
a. M. Alk. 162 PPM 
b. Na2 SO4 45.2 PPM 
c. NaCl 31 PPM 
d. Ca Hardness 158 PPM 
e. Mg Hardness 38 PPM 
f. Si02 27.2 PPM 
g. Total Hardness 196 PPM 

Form 6001 
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Southwestern PUBLIC SERVICE Company 

WATER WELL TEST DATA 

PLANT ntjjjTrr.HAM ^TATUH DATE Ff--pĵ iAr,v 1 n71 

Well No. 13 Well No. lb 

1. Static Level Ft. 1. Static Level 51'8" . Ft. 
2. Pumping Level Ft. 2. Pumping Level 72«5" " Ft. 
3. Flow 458 GPM 3. Flow 444 GPM 
4. Chemical Analysis: 4. Chemical Analysis: 

a. M. Alk. 164 PPM a. M. Alk. 160 PPM 
b. Na2 SO4 PPM b. Na2 SO4 45.3 PPM 
c. NaCl 27 PPM c. NaCl 30 PPM 
d. Ca Hardness 152 PPM d. Ca Hardness 144 PPM 
e. Mg Hardness 34 PPM e. Mg Hardness 44 PPM 
f. Si02 34 PPM f. SiO? 31.8 PPM 
g. Total Hardness J86 PPM g. Total Hardness 183 PPM 

Well No. / V Well No. / 7 

Static Level 47'3" Ft. 1. Static Level 55'0" Ft. 
Pumping Level fici'O" Ft. 2. Pumping Level 65'6" Ft. 
Flow 500 GPM 3. Flow 513 GPM 
Chemical Analysis: 4. Chemical Analysis: 
a. M. Alk. PPM a. M. Alk. 160 PPM 
b. Na2 SO4 44 PPM b. Na2 SO4 47.4 PPM 
c. NaCl 2q PPM c. NaCl 31 PPM 
d. Ca Hardness IT? PPM d. Ca Hardness 166 PPM 
e. Mg Hardness 27 PPM e. Mg Hardness 24 PPM 
f. Si0 2 PPM f. Si0 2 30.6 PPM 
g. Total Hardness 180 PPM g- Total Hardness 190 PPM 

No. JS~ Well No 

Static Level 43'6" Ft. 1. Static Level 51»0» Ft. 
Pumping Level 58'11" Ft. 2. Pumping Level 63'4" Ft. 
Flow 475 GPM 3. Flow 493 GPM 
Chemical Analysis: 4. Chemical Analysis; 
a. M. Alk. 174 PPM a. M. Alk. 162 PPM 
b. Na2 SO4 40.2 PPM b. Na2 SO4 43 PPM 
c. NaCl 23 PPM c. NaCl 32 PPM 
d. Ca Hardness 162 PPM d. Ca Hardness 156 PPM 
e. Mg Hardness 32^ PPM e. Mg Hardness 30 " PPM 
f. Si0 2 31,8 PPM f. Si0 2 31,8 PPM 
g. Total Hardness 194 PPM g. Total Hardness 176 PPM 

T?rsT-m Aon i 
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Southwestern PUBLIC SERVICE Company 

WATER WELL TEST DATA 

PLANT CUNNINGHAM STATIC?.' DATE FEBRUARY 1971 

Well No IP Well No 

1. Static Level 59'0" Ft. 1. Static Level 26'0" Ft. 
2. Pumping Level 61'4" Ft. 2. Pumping Level 35.3.1 Ft. 
3. Flow 493 GPM 3. Flow 305 GPM 
4. Chemical Analysis: 

a. M. Alk. 160 PPM 
4. Chemical Analysis: 

a. M. Alk. 157 PPM 
b. Na2 SO4 47.4 PPM b. Na2 SO4 50.5 PPM 
c. NaCl 30 PPM c. NaCl 30 PPM 
d. Ca Hardness 160 PPM d. Ca Hardness lfa4 PPM 
e. Mg Hardness 32 PPM e. Mg Hardness 34 PPM 
f. Si02 31.8 PPM f. Si02 34 PPM 
g- Total Hardness 192 PPM g- Total Hardness 198 PPM 

Well No. 2- O Well No. X 3 

1. Static Level 47'4" Ft. 1. Static Level 48 !4" Ft. 
2. Pumping Level Ft. 2. Pumping Level 56*0" Ft. 
3. Flow 458 GPM 3. Flow 445 GPM 
4. Chemical Analysis: 4. Chemical Analysis: 

a. M. Alk. 162 PPM a. M. Alk. 160 PPM 
b. Na2 SO4 44 PPM b. Na2 SO4 44"" PPM 
c. NaCl 31 PPM c. NaCl 128 PPM V { 
d. Ca Hardness 154 PPM d. Ca Hardness 152 PPM 
e. Mg Hardness 30 PPM e. Mg Hardness 38 PPM 
f. Si0 2 30.6 PPM f. Si0 2 33 PPM 

g- Total Hardness 184 PPM g- Total Hardness ISO PPM 

Well No. X j Well No. c3- V 

1. Static Level 54'1" Ft. 1. Static Level Ft. 
2. Pumping Level 65"2" Ft. 2. Pumping Level 62,0«, Ft. 
3. Flow GPM 3. Flow 4S2 GPM 
4. Chemical Analysis: 

156 
4 4 Chemical Analysis: 

a. M. Alk. 156 PPM a. M. Alk. 162 PPM 
b. Na2 SO4 47.4 PPM b. Na2 SO4 34.2 PPM 
c. NaCl 31 PPM c. NaCl 23 PPM 
d. Ca Hardness 156 PPM d. Ca Hardness 160 PPM 
e. Mg Hardness 34 PPM e. Mg Hardness 26 PPM 
f. Si02 31 PPM f. Si0 2 

33 PPM 
g- Total Hardness 190 PPM g. • Total Hardness 186 PPM 

-66-
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Southwestern PUBLIC SERVICE Company 

PLANT 

WATER WELL TEST DATA 

Chemical Analysis: 
a. M. Alk. _ 

Na2 SO4 _ 
NaCl _ 
Ca Hardness 
Mg Hardness 
SiC-2 _ 
Total Hardness 

1LJL 
b. 
c. 
d. 
e. 
f. 

32 
PPM 
PPM 
PPM 

/ H- 4 PPM 
3 b PPM 
1S.0 PPM 

/dO PPM 

DATE 7"^^."7S 

Well No. / Well No. ¥ 

1. Static Level Ft. 1. Static Level 
2. Pumping Level Ft. 2. Pumping Level 
3. Flow GPM 3. Flow 
4. Chemical Analysis: 

a. M. Alk. PPM 
4. Chemical Analysis: 

a. M. Alk. 
b. Na2 SO4 PPM b. Na2 SO4 
c. NaCl PPM c. NaCl 
d. Ca Hardness PPM d. Ca Hardness 
e. Mg Hardness PPM e. Mg Hardness 
f. Si02 PPM f. Si02 
g. Total Hardness PPM g. ' Total Hardness 

Well No. cL Well No. J> 

1. Static Level Ft. 1. Static Level 
2. Pumping Level Ft. 2. Pumping Level 
3. Flow GPM 3. Flow 
4. Chemical Analysis: 

a. M. Alk. PPM 
4. Chemical Analysis: 

a. M. Alk. 
b. Na2 SO4 PPM b. Na2 SO4 
c. NaCl xi PPM c. NaCl 
d. Ca Hardness PPM d. Ca Hardness 

; e. Mg Hardness PPM e. Mg Hardness 
f. SiOo PPM f. Si0 2 

g. Total Hardness PPM g. Total Hardness 

Well No. -3 Well No. L 

1. Static Level Ft. 1. Static Level 
2. Pumping Level Ft. 2. Pumping Level 
3. Flow GPM 3. Flow 

4. Chemical Analysis; 
a. M. Alk. _ 
b. Na2 SO4 _ 
c. NaCl _ 
d. Ca Hardness _ 
e. Mg Hardness 
f. SiC-2 _ 
g. Total Hardness 

Ml 
IE 

WHS. 

./SL 
3m. 

_Ft. 
~Ft.~ 
"GPM 

/ t,0_ PPM 
33 .3 PPM 

a y PPM 
yy-x PPM 
.3 9" PPM 

3 3 J PPM 
/SO PPM 

_Ft. 
J t . 
"GPM 

_PPM 

"PPM 

JPM 
JPM 
"PPM 

"PPM 

PPM 

_Ft. 
~Ft. 
"GPM 

PPM 
PPM 
PPM 

I S j PPM 
PPM 

'3¥To PPM 
i f f PPM 

-67-
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Southwestern PUBLIC SERVICE Company 

PLANT 

WATER WELL TEST DATA 

DATE 7-75 

.11 No. 7 
Static Level 
Pumping Level 
Flow _ 
Chemical Analysis: 
a. M. Alk. _ 
b. Na2 SO4 
c. NaCl _ 
d. Ca Hardness _ 
e. Mg Hardness 
f. SiC-2 _ 
g. Total Hardness 

JJA. 

_Ft. 
J t . 
~GPM 

_PPM 
"PPM 

.3 7 PPM 
17 U- PPM 
.3 PPM 
*jifo PPM 
^/^ PPM 

Well No. ID 

1. Static Level Ft. 
2. Pumping Level Ft. 
3. Flow GPM 
4. Chemical Analysis: 

a. M. Alk. ISO PPM 
b. Na2 SO4 36. ¥ PPM 
c. NaCl PPM 
d. Ca Hardness po PPM 
e. Mg Hardness 30 PPM 
f. Si0 2 ftV PPM 
g- Total Hardness 3.0G PPM 

e l l No. 

Static Level _ 
Pumping Level _ 
Flow _ 
Chemical Analysis: 
a. 
b. 
c. 
d. 
e. 
f. 

M. Alk. 
Na2 SO4 
NaCl 
Ca Hardness 
Mg Hardness 
Si0 2 

g. Total Hardness 

JUL 

2-2. 

_Ft. 
"Ft. 
"GPM 

_PPM 
"PPM 

P̂PM . 
( 4 0 PPM 

S J I PPM 
Ha>: PPM 

PPM 

f e l l No. 

Static Level 
Pumping Level 
Flow 
Chemical Analysis: 
a. M. Alk. 

Na2 SO4 
NaCl \ 
Ca Hardness 
Mg Hardness 
SiC-2 
Total Hardness 

323. 

Ft. 
"GPM 

PPM 
PPM 
PPM 

/># PPM 
,., PPM 

Xl'.O JPM 
PPM 

Well No. II 
1. Static Level 
2. Pumping Level 
3. Flow 
4. Chemical Analysis: 

a. M. Alk. 
b. Na2 SO4 
c. NaCl [ 
d. Ca Hardness 
e. Mg Hardness 
f. Si02 ~_ 

Total Hardness 

1 

32. 

j t . 
j t . 
"GPM 

/ 7 9 t PPM 

SSZPPM 
PPM 
PPM 
PPM 
PPM 
PPM 

Well No. UL 
1. Static Level _ 
2. Pumping Level _ 
3. Flow _ 
4. Chemical Analysis: 

a. M. Alk. _ 
Na2 SO4 _ 
NaCl _ 
Ca Hardness _ 
Mg Hardness _ 
SiC-2 

b. 
c. 
d. 
e. 
f. 
g. 

JUL 
zxkz 

T o t a l Hardness 

_Ft. 
_ Ft . 
"GPM 

_PPM 
_PPM 
J?M 

17Q PPM 
Z L PPM 

.34,0 PPM 
l i C PPM 

- 6 8 -



.'p 
PLANT 

bouthwestern PUBLIC SERVICE Company 

WATER WELL TEST DATA 

DATE 1-75 

Well No. Wel l No. IL 
1. Static Level Ft. 1. Static Level 
2. Pumping Level Ft. 2. Pumping Level 
3. Flow GPM 3. Flow 
4. Chemical Analysis: 

a. M. Alk. ]$ ? PPM 
4. Chemic a1 Analys i s: 

a. M. Alk. 
b. Na2 SO4 3k 0 PPM b. Na2 SO4 
c. NaCl 31 PPM c. NaCl 
d. Ca Hardness /CO PPM d. Ca Hardness 
e. Mg Hardness PPM e. Mg Hardness 
f. SiC-2 PPM f. SiC-2 
g. Total Hardness f?L PPM g. Total Hardness 

i-Jell No. Weli No. /7 

L Static Level Ft. 1. Static Level 
2. Pumping Level Ft. 2. Pumping Level 
3. Flow GPM 3. Flow 
I . Chemical Analysis: 
| a. M. Alk. /(,(* PPM 

4. Chemical Analysis: 
a. M. Alk. 

b. Na2 SO4 3 PPM b. Na2 SO4 
j c. NaCl PPM c. NaCl 

d. Ca Hardness PPM d. Ca Hardness 
e. Mg Hardness 3? PPM e. Mg Hardness 
f. Si0 2 PPM f. SiOo 

g. Total Hardness m PPM 
mmmm 

g. Total Hardness 

ill No. ) *) Well No. / ^ 

Static Level Ft. 1. Static Level 
Pumping Level Ft. 2. Pumping Level 
Flow GPM 3. Flow 
Chemical Analysis: 
a. M. Alk. JLo PPM 

4. Chemical Analysis: 
a. M. Alk. 

b. Na2 SO4 PPM b. Na2 SO4 
c. NaCl 31 PPM c. NaCl 
d. Ca Hardness PPM d. Ca Hardness 

i e. Mg Hardness 3?) PPM e. Mg Hardness 
f. Si02 PPM f. Si0 2 

g. Total Hardness PPM g. Total Hardness 

Ho 
3S.(a 

3^ * 

of 

3M 

1 

_Ft-. . 
J t . 
"GPM 

_PPM 
[PPM 

3 1 PPM 
/ f % PPM 

_PPM 
[PPM 

A@Q PPM 

_Ft. 
[F t . 
"GPM 

/ S t f - PPM 

I?7S4 PPM 
3 2 PPM 

/ 7 4 PPM 
3 n PPM 

)>0 PPM 
PPM 

_Ft. 
[F t . 
"GPM 

PPM 
PPM 
PPM 
PPM 
PPM 

M ' O PPM 
l $ L PPM 

-69-
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Southwestern PUBLIC SERVICE Company 

WATER WELL TEST DATA 

PLANT 

1. 

3. 

DATE •1-15 
0 

11 No. / j Well No. £Z 

Static Level Ft. 1. Static Level Ft. 
Pumping Level Ft. 2. Pumping Level Ft. 
Flow GPM 3. Flow GPM 
Chemical Analysis: 
a. M. Alk. fl*0 PPM 

4. Chemical Analysis: 
a. M. Alk. PPM 

b. Na2 SO4 PPM b. Na2 SO4 PPM 
c. NaCl X7 PPM c. NaCl .3C PPM 
d. Ca Hardness J la PPM d. Ca Hardness PPM 
e. Mg Hardness 3 % PPM e. Mg Hardness PPM 
f. Si02 32.1 PPM f. SiO-2 PPM 
g. Total Hardness PPM g. Total Hardness XoL PPM 

11 No. Well No. 1 3 

Static Level Ft. 1. Static Level Ft. 
Pumping Level Ft. 2. Pumping Level Ft. 
Flow GPM 3. Flow GPM 
Chemical Analysis: 
a. M. Alk. PPM 

4. Chemical Analysis: 
a. M. Alk. /ZL . PPM 

b. Na2 SO4 PPM b. Na2 SO4 PPM 
c. NaCl to PPM c. NaCl 3o PPM 
d. Ca Hardness PPM d. Ca Hardness PPM 
e. Mg Hardness 3io PPM e. Mg Hardness PPM 
f. SiO-2 3(* PPM f. Si0 2 W.O PPM 

g. Total Hardness /U PPM g. Total Hardness no PPM 

No. X / Well No 

Static Level Ft. 1 . Static Level Ft. 
Pumping Level Ft. 2. Pumping Level Ft. 
Flow GPM 3. Flow- GPM 
Chemical Analysis: 
a. M. Alk. 15% PPM 

4. Chemical Analysis: 
a. M. Alk. PPM 

b. Na2 SO4 PPM b. Na2 SO4 PPM 
c. NaCl 3S PPM c. NaCl 31.lo PPM 
d. Ca Hardness . PPM d. Ca Hardness \ 7 4 PPM 
e. Mg Hardness PPM e. Mg Hardness 3 X PPM 
f. SiC-2 3Sf PPM f. SiC-2 3V PPM 
g. Total Hardness _ PPM g- Total Hardness PPM 

- 7 0 -



: J J 

a 

Southwestern PUBLIC SERVICE Company 

WATER WELL TEST DATA 

DATE 

Well No. Well No. X 6 

1. Static Level Ft. 1. Static Level 
2. Pumping Level Ft. 2. Pumping Level 
3. Flow GPM 3. Flow 
4. Chemical Analysis: 

a. M. Alk. PPM 
4. * Chemical Analysis: 

a. M. Alk. 
b. Na2 SO4 PPM b. Na2 SO4 
c. NaCl % 7 PPM ~ 32* * c. NaCl 
d. Ca Hardness PPM d. Ca Hardness 
e. Mg Hardness PPM e. Mg Hardness 
£. Si02 PPM f. Si0 2 

g. Total Hardness PPM g. Total Hardness 

2JJL 

•3 & 
TTT 

Jt. 
Jt. 
[GPM 

.PPM 
[PPM 
jmr f l 
[PPM 
[PPM 
[PPM 
"PPM 

Well No. 

1. Static Level 
2. Pumping Level 
3. Flow _ 
4. Chemical Analysis: 

a. M. Alk. 
b. Na2 SO4 
c. NaCl 
d. Ca Hardness 
e. Mg Hardness 
f. Si0 2 _ 

g. Total Hardness JJL 

J t . 
[Ft. 
~GPM 

JPPM 
"PPM 3 <?< rrm j 

J2_PPM= 13$ 
f h y PPM 
> y PPM 
J/6, ~PPM 

Well No. 

1. Static Level 
2. Pumping Level 
3. Flow [ 
4. Chemical Analysis: 

M. Alk. 
Na2 SO4 
NaCl 
Ca Hardness 
Mg Hardness 
Si0 9 

PPM 

a. 
b. 
c. 
d. 
e. 
f. fc _ 
g. Total Hardness 

J t . 
J t . 
[GPM 

JPM 
JPM 
JPM 
JPM 
JPM 
JPM 
PPM 

Well No. 1 7 

JUL 

1 no 

• " f t ! 

30 

Ft. 
"GPM 

1. Static Level 
2. Pumping Level 
3. Flow ~ 
4. Chemical Analysis: 

a. M. Alk. 
b. Na2 SO4 
c. NaCl " 
d. Ca Hardness 
e. Mg Hardness 
f. Si02 ~ 
g. Total Hardness XO O PPM 

PPM 
3 S U PPM y 

i 4 f PPMr j f j 
PPM 

JPM 
"PPM 

Well No. 

1. Static Level _ 
2. Pumping Level 
3. Flow ~ 
4. Chemical Analysis: 

a. 
b. 
c. 
d. 
e. 
f. 

M. Alk. 
Na2 SO4 
NaCl 
Ca Hardness 
Mg Hardness 
Si02 

g. Total Hardness 

J t . 
~Ft. 
[GPM 

JPM 
JPM 
JPM 
JPM 
JPM 
JPM 
PPM 

?f jL~*%>* 
- 7 1 -



PLANT 

Southwestern PUBLIC SERVICE Company -S^_ ^Tk-^ri^ruti c 1 ^ J~7& 

WATER WELL TEST DATA Od /^'yiAJiU^'^'-rl ^lyrx^n^^i 

DATE 

Well No. Well No. 

1. S ta t ic Level _ 
2. Pumping Level _ 
3. Flow _ 
4. Chemical Analysis: 

a. M. Alk. _ 
b. Na2 SO4 
c. NaCl _ 
d. Ca Hardness 
e. Mg Hardness 
£. Si02 _ 
g. Total Hardness 

JJL a 

_Ft. 
"Ft. 
"GPM 

PPM 
PPM 
PPM 

J %/) PPM 
PPM 
PPM 
"PPM 

1. Static Level _ 
2. Pumping Level 
3. Flow _ 
4. Chemical Analysis: 

a. M. Alk. _ 
b. Na2 SO4 
c. NaCl _ 
d. Ca Hardness 
e. Mg Hardness 
f. SiO-2 _ 
g. Total Hardness 

_Ft. 
[Ft. 
"GPM 

_PPM 

[PPM 
J % PPM 

j<Z<% PPM 
d. % PPM 

_PPM 
"PPM 

2. 
3. 
4. 

Pumping Level 
Flow _ 
Chemical Analysis: 
a. M. Alk. _ 
b. Na2 SO4 _ 
c. NaCl 
d. Ca Hardness 
e. Mg Hardness 
f. SiC-2 _ 
g. Total Hardness 

_Ft. 
"GPM 

A 

PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 

Well No. X b Well No. /),/?. £^ / 

1. Static Level Ft. 1. Static Level Ft. 
2. Pumping Level Ft. 2. Pumping Level Ft. 
3. Flow GPM 3. Flow GPM 
4. Chemical Analysis: 

a. M. Alk. /¥6 PPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
b. Na2 SO4 PPM b. Na2 SO4 PPM 
c. NaCl S£> PPM c. NaCl PPM 
d. Ca Hardness / ^0 PPM d. Ca Hardness /9 f ) PPM 
e. Mg Hardness PPM e. Mg Hardness 10 PPM 
f. Si0 2 PPM f. Si0 2 PPM 
g. Total Hardness PPM g. Total Hardness PPM 

Well No. H 7 Well No. 

1. Static Level Ft. 1. Static Level Ft. 
2. 
3. 
4. 

Pumping Level _ 
Flow _ 
Chemical Analysis: 
a. 
b. 
c. 
d. 
e. 
f. 

M. Alk. 
Na2 SO4 
NaCl 
Ca Hardness 
Mg Hardness 
SiC-2 

g. Total Hardness 

Ft . 
[GPM 

_PPM 
[PPM 
"PPM 

"PPM 

"PPM 

[PPM 
PPM 

- 7 2 -



southwestern PUBLIC SERVICE Company 

WATER WELL TEST DATA 

PLANT DATE 

Well No. Ak f-/¥-Z 
Well No. 

1. Static Level Ft. 1. Static Level Ft. 
2. Pumping Level Ft. , 2. Pumping Level Ft. 
3. Flow GPM 3. Flow GPM 
4. Chemical Analysis: 

a. M. Alk. J3t PPM 
4. Chemical Analysis: 

a. M. Alk. /3 ¥ PPM 
b. Na2 SO4 PPM b. Na2 SO4 PPM 

c. NaCl IOO PPM c. NaCl to' PPM 
d. Ca Hardness PPM d. Ca Hardness /7Z PPM 
e. Mg Hardness PPM e. Mg Hardness PPM 
f. SiO-2 PPM f. SiO-2 PPM 
g. Total Hardness PPM g. Total Hardness ZOO PPM 

Well No. X L> Well No. £0 

1. Static Level Ft. 1. Static Level Ft. 
2. Pumping Level Ft. 2. Pumping Level Ft. 
3. Flow GPM 3. Flow GPM 
4. Chemical Analysis: 

a. M. Alk. tvo PPM 
4. Chemical Analysis: 

a. M. Alk. /¥-Z PPM 
b. Na2 SO4 PPM b. Na2 SO4 PPM 
c. NaCl /to PPM c. NaCl /S7 PPM 
d. Ca Hardness PPM d. Ca Hardness PPM 
e. Mg Hardness Jl® PPM e. Mg Hardness SK PPM 
f. Si0 2 PPM f. Si0 2 

PPM 

R. Total Hardness PPM g. Total Hardness 30o PPM 

Well No. Qlp - ^~J3-7L Well No.^£ - fh£f~y& 

1. Static Level Ft. 1. Static Level Ft. 
2. Pumping Level Ft. 2. Pumping Level Ft. 
3. Flow GPM 3. Flow GPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
4. Chemical Analysis: 

a. M. Alk. &4 PPM 
b. Na2 S04 PPM b. Na2 SO4 PPM 
c. NaCl /tx PPM c. NaCl PPM 
d. Ca Hardness PPM d. Ca Hardness PPM 
e. Mg Hardness 30 PPM e. Mg Hardness PPM 
f. SiC-2 PPM f. Si02 PPM 
g. Total Hardness PPM g. Total Hardness PPM 

-73-

Form 6001 



PLANT 

r ) 

Southwestern PUBLIC SERVICE Company 

WATER WELL TEST DATA 

DATE 

Well No At? Well No 

1. Static Level Ft. 1. 
IO-

Static Level 
is - 7& 

Ft. 
2. Pumping Level Ft. 2. Pumping Level Ft. 
3. Flow GPM 3. Flow GPM 
A. Chemical Analysis: 

a. M. Alk. 
IS?*. 

PPM 
4. Chemical Analysis: 

a. M. Alk. /S X PPM 
b. Na2 SO4 PPM b. Na2 SO4 PPM 

c. NaCl +f PPM c. NaCl 40 PPM 
d., Ca Hardness 171 PPM d. Ca Hardness 171 PPM 
e. Mg Hardness SO PPM e. Mg Hardness PPM 
f. SiC-2 PPM f. SiC-2 PPM 
g. Total Hardness PPM g. Total Hardness PPM 

Well No. t? 
- //- 7C 

Well No. JL to 10 7i 
Ft. 1. 

JO-
Static Level 

- //- 7C 
Ft. 1. Static Level 

10 7i 
Ft. 

2. Pumping Level Ft. 2. Pumping Level Ft. 
3. Flow GPM 3. Flow GPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
b. Na2 SO4 PPM b. Na2 SO4 PPM 
c. NaCl PPM c. NaCl PPM 
d. Ca Hardness kn PPM d. Ca Hardness PPM 
e. Mg Hardness S4 PPM e. Mg Hardness PPM 
f. Si0 2 PPM f. Si0 2 PPM 

g. Total Hardness SOO PPM g. Total Hardness PPM 

Well No. £ Well No. 

1. Static Level Ft. 1. Static Level Ft. 
2. Pumping Level Ft. 2. Pumping Level Ft. 
3. Flow GPM 3. Flow GPM 
4. Chemical Analysis: 

a. M. Alk. im PPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
b. Na2 SO4 PPM b. -Na2 SO4 PPM 
c. NaCl PPM c. NaCl PPM 
d. Ca Hardness PPM d. Ca Hardness PPM 
e. Mg Hardness &0 PPM e. Mg Hardness PPM 
f. SiC-2 PPM f. Si02 PPM 
g. Total Hardness 3M PPM g. Total Hardness PPM 

- 7 4 -



Southwestern PUBLIC SERVICE Company 

PLANT 

WATER WELL TEST DATA 

DATE 

Well No. 7#V'/jt>o7t'/J*, /auieK-

1. 
2. 
3. 
4. 

Static Level 
Pumping Level 
Flow 

_Ft. 
J t . 
"GPM 

Chemical Analysis: 
a. M. Alk. PPM 
b. Na2 SO4 PPM 
c. NaCl /S>X PPM 
d. Ca Hardness &>/J. PPM 
e. Mg Hardness / * / PPM 
f. SiC-2 PPM 
g. Total Hardness 7S3 PPM 

Well No. •2 
1. Static Level 
2. Pumping Level 
3. Flow 
4. Chemical Analysis: . 

a. M. Alk. A? T 
b. Na2 SO4 <g^7 
c. NaCl 
d. Ca Hardness _ 
e. Mg Hardness _ 
f. SiC-2 
g. Total Hardness 

ss 
34> 
/ 2 3 

J t . 
J t . 
GPM 

PPM 
PPM 
PPM 

/-/^ PPM 
PPM 
_PPM 
"PPM 

Well No.r^7(Coolie T^UWzZ. 
——j* 

1. Static Level 
2. Pumping Level 
3. Flow ' 
4. Chemical Analysis: 

a. M. A lk . /<d>jT 
b. Na2 SO4 J / f r O 
c NaCl / f S 

Ca Hardness S~7 Cc 
Mg Hardness _ 
Si0 2 

g. Total Hardness 

MS* 

j t -
j t . 
"GPM 

PPM 
PPM 
PPM 

ZTF(̂ > PPM 
PPM 
PPM 

7^2 PPM 

Well No. J 

1. Static Level _ 
2. Pumping Level _ 
3. Flow 
4. Chemical Analysis: 

a. 
b. 
c. 
d. 
e. 
f. 

M. Alk. _ 
Na2 SO4 _ 
NaCl 
Ca Hardness 
Mg Hardness 
Si0 2 

Total Hardness 

/SS 

ML 

j t . 
j t . 
"GPM 

PPM 
PPM 
PPM 
PPM 

_PPM 
PPM 

/ 7 7 PPM 

1. 
2. 
3. 
4. 

No. / Well No 

Static Level Ft. 1. Static Level Ft. 
Pumping Level Ft. 2. Pumping Level Ft. 
Flow GPM 3. Flow GPM 
Chemical Analysis: 
a. M. Alk. /W PPM 

4. Chemical Analysis: 
a. M. Alk. / f t PPM 

b. Na2 SO4 6" PPM b. Na2 SO4 PPM 
c. NaCl SS PPM c. NaCl S3 PPM 
d. Ca Hardness / S t PPM d. Ca Hardness / / ? PPM 
e. Mg Hardness S<7 PPM e. Mg Hardness PPM 
f. Si02 PPM f. SiC-2 PPM 
g. Total Hardness /7f PPM g. Total Hardness /S<S PPM 

Form 6001 

-75-



o o 
Southwestern PUBLIC SERVICE Company 

PLANT 

WATER WELL TEST DATA 

ff/r/tfilifts* DATE / - / / - 7? 

Well No. Well No. 8 
1. Static Level Ft. 1. Static Level Ft. 
2. Pumping Level Ft. 2. Pumping Level Ft. 
3. Flow GPM 3. Flow GPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
4. Chemical Analysis: 

a. M. Alk. /s~o PPM 
b. Na2 SO4 ss PPM b. Na2 SO4 PPM 
c. NaCl ss PPM c. NaCl PPM 
d. Ca Hardness /S6, PPM d. Ca Hardness /</3 PPM 
e. Mg Hardness PPM e. Mg Hardness <4I PPM 
f. Si02 SS PPM f. SiC-2 3/ PPM 
g. Total Hardness PPM g. Total Hardness PPM 

Well No. & Well No. ^ 

1. Static Level Ft. 1. Static Level Ft. 
2. Pumping Level Ft. 2. Pumping Level Ft. 
3. Flow GPM 3. Flow GPM 
4. Chemical Analysis: 

a. M. Alk. /S~o PPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
b. Na2 SO4 Ss PPM b. Na2 SO4 PPM 
c. NaCl SS PPM c. NaCl ys PPM 
d. Ca Hardness / S i PPM d. Ca Hardness /ST* PPM 
e. Mg Hardness PPM e. Mg Hardness PPM 
f. Si0 2 PPM f. Si0 2 s4 PPM 

g. Total Hardness PPM g. Total Hardness /S<L PPM 

Well No. 7 Well No. /& 

1. Static Level / Ft. 1. Static Level Ft. 
2. Pumping Level Ft. 2. Pumping Level Ft. 
3. Flow GPM 3. Flow GPM 
4. Chemical Analysis: 

a. M. Alk. /S~o PPM 
4. Chemical Analysis: 

a. M. Alk. /I? PPM 
b.. Na2 S04 PPM -• b. Na2 SO4 .—. PPM 
c. NaCl 3S PPM c. NaCl 3?? PPM 
d. Ca Hardness /s-& PPM d. Ca Hardness PPM 
e. Mg Hardness PPM e. Mg Hardness PPM 
f. Si0 2 PPM f. Si0 2 PPM 
g. Total Hardness PPM g. Total Hardness PPM 

- 7 6 -



PLANT 

O ' 
Southwestern PUBLIC SERVICE Company 

WATER WELL TEST DATA 

(7 
DATE 

Well No. / / Well No. 

1. Static Level _ 
2. Pumping Level _ 
3. Flow _ 
4. Chemical Analysis: 

a. M. Alk. _ 
b. Na2 SO4 _ 

NaCl _ 
Ca Hardness _ 
Mg Hardness _ 
Si02 

IF? 

J t . 
j t . 
"GPM 

/&>>Z PPM 
3 ^ - £ PPM 

JPM 
JPM 
"PPM 
~PPM 

Total Hardness / PPM 

1. Static Level _ 
2. Pumping Level _ 
3. Flow 
4. Chemical Analysis: 

a. M. Alk. _ 
b. Na2 SO4 
c. NaCl _ 
d. Ca Hardness 
e. Mg Hardness 
f. SiO-2 _ 
g. Total Hardness 

3a 

/3~^ 

3\ } 

j t . 
j t . 
"GPM 

JPM 
[PPM 

<Z7 PPM 
JPM 
JPM 
JPM 
"PPM 

Well No. Wel l No. •/s~ 
1. Static Level _ 
2. Pumping Level 
3. Flow _ 
4. Chemical Analysis: 

a. M. Alk. _ 
b. Na2 SO4 _ 
c. NaCl _ 
d. Ca Hardness _ 
e. Mg Hardness _ 
f. Si0 2 

g. Total Hardness 

J t . 
J t . 
"GPM 

_ PFM 
3 ^ - ^ PPM 
*y,s~ PPM 

PPM 
PPM 
PPM 
PPM 

1. Static Level 
2. Pumping Level 
3. Flow [ 
4. Chemical Analysis; 

a. M. Alk. 
b. Na2 SO4 
c. NaCl [ 
d. Ca Hardness 
e. Mg Hardness 

SiO-

3/ 
~^73 

g. Total Hardness / 7 S 

J t . 
J t . 
GPM 

PPM 
PPM 
PPM 
PPM 

<Zf/ PPM 
PPM 
PPM 

Well No. /3 Well No. 

1. Static Level 
2. Pumping Level 
3. Flow 
4. Chemical Analysis; 

a. M. Alk. 
Na2 SO4 
NaCl [ 
Ca Hardness 
Mg Hardness 
Si02 

7S3 

Tota l Hardness 

j t . 
"Ft. 
"GPM 

_PPM 
JPM 

S f e . f JPM 
"PPM 

JPM 
JPM 
PPM 

1. S t a t i c Level 
2. Pumping Level 
3. Flow [ 
4. Chemical Analysis; 

a. M. Alk. 
Na2 SO4 
NaCl [ 
Ca Hardness 
Mg Hardness 
Si02 

b. 
c. 
d. 
e. 
f. 

g. 

7SS 

33 

J t -
J t . 
"GPM 

PPM 
S3 PPM 
3 0 PPM 

PPM 

t ? D PPM 
PPM 

Total Hardness / < P V PPM 

-77-

Form 6001 



Southwestern PUBLIC SERVICE Company 

WATER WELL TEST DATA 

r P<AJjSfAJ£ h&*2 DATE / A 7^ or _j IAJJ/J/AJC hAsT? 

(7 

>7 

Level 

4 , Ana lys i s : 

• • SO:-

urdness 
urdness 22-

Vt. 
"GPM 

PPM 
PPM 

S4 . PPM 
PPM 
PPM 
PPM 

; Hardness / <ft£ PPM 

Well No. 

1. Static Level _ 
2. Pumping Level _ 
3. Flow _ 
4. Chemical Analysis: 

a. M. Alk. _ 
b. Na2 SO4 _ 

NaCl _ 
Ca Hardness _ 
Mg Hardness 
Si02 _ 

c. 
d . 
e . 
f . 
g- T o t a l Hardness 

/SLZ 
S?>S 
32-

/77 

_Ft . 
Vt. 
"GPM 

_PFM 
_PPM 

_PPM 
_PPM 
_PPM 
_.PPM 
~PPM 

If W e l l No. 

Leve 1 
k Level 

• a. Hardness 

>'9 

• 7<? 
/so 

ss 
/7f 

L<"-<re I 

>• A n 4 i y s l s . 
1 '* / j T g 

" C S S 

"ess 
1SZSL 

_Et. 
Vt. 
"GPM 

». Analys i s : 
" / S " & PPM 

~ 4 PPM 
'« • ? ^ PPM 

* urdness /'S~Q PPM 
rdness PPM 

PPM 

PPM 

_Ft. 
V t . 
"GPM 

PPM 
PPM 
PPM. 
PPM 
PPM 

£ C > PPM 
• rdness ^ £ > Q PPM 

1 . S t a t i c L e v e l 
2 . Pumping L e v e l 
3. Flow 
4. Chemical Analysis: 

a. M. Alk. 
b. Na2 SO4 
c. NaCl ~ 
d. Ca Hardness _ 
e. Mg Hardness _ 
f. Si0 2 

g-

Well No. 

1. Static Level 
2. Pumping Level ' 
3. Flow 
4. Chemical Analysis: 

a. M. Alk. /JlZ. 
Na2 SO4 
NaCl 

d. Ca Hardness 
e. Mg Hardness 

SiC-2 

b. 
c. 

f. 

_Ft. 
Vt. 
"GPM 

PPM 
PPM 

. f S PPM 
PPM 
_PPM 
"PPM 

Total Hardness 7 P P M 

_Ft. 
Vt. 
[GPM 

PPM 
3 7 S ? PPM 

PPM 

PPM 
_PPM 

PPM 
g . T o t a l Hardness / P d o PPM 

- 7 8 -



Southwestern PUBLIC SERVICE Company 

PLANT 

WATER WELL TEST DATA 

DATE 

Well No. 73 Well No. XL 
1. Static Level Ft. 1. Static Level Ft. 
2. Pumping Level Ft. 2. Pumping Level Ft. 
3. Flow GPM 3. Flow GPM 
4. Chemical Analysis: 

a. M. Alk. / S j PPM 
4. Chemical Analysis: 

a. M. Alk. /So PPM 
b. Na2 SO4 34>t 0 PPM b. Na2 SO4 3^.0 PPM 
c. NaCl S& PPM c. NaCl SSL PPM 
d. Ca Hardness /&>S PPM d. Ca Hardness 774 PPM 
e. Mg Hardness /6> PPM e. Mg Hardness PPM 
f. S1O2 39 PPM f. SiC-2 3/ PPM 
g. Total Hardness /<?<D PPM g. Total Hardness *So"S PPM 

Well No. 
JP 7 

Well No. f 

1. Static Level Ft. 1. Static Level Ft. 
2. Pumping Level Ft. 2. Pumping Level Ft. 
3. Flow GPM 3. Flow GPM 
4. Chemical Analysis: 

a. M. Alk. /SS> PPM 
4. Chemical Analysis: 

a. M. Alk. /SZ PPM 
b. Na2 SO4 36 € PPM b. Na2 SO4 SK S PPM 
c. NaCl S7 PPM • c. NaCl •7S PPM 
d. Ca Hardness /SS PPM d. Ca Hardness /9S- PPM 
e. Mg Hardness S f PPM e. Mg Hardness 

u ~ 
PPM 

f. Si0 2 PPM f. SiO-2 ss PPM 
g. Total Hardness PPM g. Total Hardness PPM 

Well No. Well No. 

1. Static Level Ft. 1. Static Level Ft. 
2. Pumping Level Ft. 2. Pumping Level Ft. 
3. Flow GPM 3. Flow GPM 
4. Chemical Analysis: 

a. M. Alk. /ss. PPM 
4. Chemical Analysis: 

a. M. Alk. /s? PPM 
b. Na2 SO4 PPM b. Na2 SO4 PPM 
c. NaCl 3t PPM c. NaCl S f PPM 
d. Ca Hardness / G>0 PPM d. Ca Hardness /s^ PPM 
e. Mg Hardness s</ PPM e. Mg Hardness PPM 
f. Si02 PPM f. SiC-2 SO PPM 
g. Total Hardness PPM g. Total Hardness SPoCL PPM 

Form 6001 

- 7 9 -



PLANT 

"1 Juthwestern PUBLIC SERVICE Compa.y 

WATER WELL TEST DATA 
1 / 

• * • " ' j •' * *• . -. - _t DATE 

Well No. Well No. Jt 
1. Static Level 
2. Pumping Level 
3. Flow 
4. Chemical Analysis: 

M. Alk. 
Na2 SO4 
NaCl 
Ca Hardness 
Mg Hardness 
Si02 

a. 
b. 
c. 
d. 
e. 
f. 
g. Total Hardness 

2A. 

_Ft. 
[Ft. 
"GPM 

_PPM 
[PPM 
_PPM 
[PPM 
[PPM 
[PPM 
"PPM 

1. Static Level 
2. Pumping Level 
.3. Flow 
4. Chemical Analysis 

a. M. Alk. 
b. Na2 SO4 
c. NaCl 
d. Ca Hardness 
e. Mg Hardness 
f. Si0 2 _ 
g. Total Hardness 

_Ft. 
"Ft. 
~GPM 

PPM 
PPM 
PPM 
_PPM 
[PPM 
[PPM 
"PPM 

Well No. 4L Well No. 

1. Static Level 
2. Pumping Level 
3. Flow [ 
4. Chemical Analysis: 

a. M. Alk. 
Na2 SO4 
NaCl [ 
Ca Hardness 
Mg Hardness 

b. 
c. 
d. 
e. 
f. SiO-
g. Total Hardness 

J t -
"GPM 

0 
PPM 
PPM 

QX ™ 
PPM 
PPM 
PPM 

1. Static Level _ 
2. Pumping Level _ 
3. Flow _ 
4. Chemical Analysis: 

a. M. Alk. _ 
b. Na2 SO4 _ 
c. NaCl _ 
d. Ca Hardness _ 
e. Mg Hardness _ 

Si0 2 _ 

J t -
J t -
"GPM 

PPM 
f. 

8- Total Hardness 

JPPM 
[PPM 

3 X PPM 
PPM 
PPM 
PPM 
PPM 

Well No. 3 Well No. 

1. Static Level _ 
2. Pumping Level 
3. Flow . _ 
4. Chemical Analysis: 

a. M. Alk. _ 
b. Na2 SO4 _ 
c. NaCl _ 
d. - Ca Hardness 
e. Mg Hardness _ 
f. Si02 _ 
g. ' Total Hardness 

J t -
J t -
"GPM 

.PPM 
"PPM 
[PPM 
[PPM 
[PPM 
[PPM 
PPM 

1. Static Level 
2. Pumping Level 
3. Flow _ 
4.. Chemical Analysis: 

• a. M. Alk. 
b. Na2 SO4 _ 
c. NaCl _ 
d. Ca Hardness 
e. Mg Hardness 
f. Si02 _ 
g. Total Hardness 

j t -
j t . 
[GPM 

_PPM 
[PPM 
[PPM 
[PPM 
[PPM 
[PPM 
PPM 

Form 6001 
- 8 0 -



PLANT 

3. thwestern PUBLIC SERVICE Compc. 

WATER WELL TEST DATA 

- ' DATE K- £~ 79 

Well No. Well No. 

1. S ta t ic Level _ 
2. Pumping Level 
3. Flow _ 
4. Chemical Analysis: 

a. M. Alk. 
b. Na2 S04 _ 
c. NaCl _ 
d. Ca Hardness _ 
e. Mg Hardness _ 
f. SiC-2 _ 
g. Total Hardness 

_Ft. 
J t . 
[GPM 

PPM 
"PPM 

"PPM 

~PPM 
"PPMT-
~PPM 
PPM 

1. Static Level Ft. 1. Static Level Ft. 

2. Pumping Level Ft. 2. Pumping Level _ Ft. 

3. Flow GPM 3. Flow GPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
4. Chemical Analysis: 

a. M. Alk. PPM 

b. Na2 SO4 PPM b. Na2 SO4 PPM 

c. NaCl PPM "c. NaCl X7 PPM 

d.> Ca Hardness PPM d. Ca Hardness PPM 
e. Mg Hardness PPM e. Mg Hardness PPM 

f. Si02 PPM f. SiC-2 PPM 
g. Total Hardness PPM g. Total Hardness PPM 

Well No. & 

• 
Well No. ]J 

1. Static Level Ft. 1. Static Level Ft. 

2. Pumping Level Ft. 2. Pumping Level Ft. 

3. Flow GPM 3. Flow GPM 
4. Chemical Analysis: 

a". M. Alk. PPM 
4. Chemical Analysis: 

a. ' M. Alk. PPM 

b. Na2 SO4 ¥9 PPM b. Na2 SO4 ?!, PPM 
c. NaCl PPM c. NaCl PPM 
d. Ca Hardness PPM d. Ca Hardness PPM 
e. Mg Hardness PPM e. Mg Hardness PPM 

f. Si0 2 
PPM f. Si0 2 

PPM 

g. Total Hardness 

Well No. f 

PPM g. Total Hardness PPM g. Total Hardness 

Well No. f Well No. / 9— 

1. Static Level 
2. Pumping Level 
3. Flow 
4. Chemical Analysis: 

a. M. Alk. 
Na2 SO4 
NaCl " 
Ca Hardness 
Mg Hardness 
Si02 \ 

_Ft. 
"Ft. 
"GPM 

JT7T 

Total Hardness 

PPM 
PPM 

^ 7 PPM 
PEM 
PPM 
PPM 
PPM 

Form 6001 

-81-



.southwestern PUBLIC SERVICE Comply 

WATER WELL TEST DATA 

0 
PLANT • •• " : 

\ f 

. v. ' •"' 
1 - DATE fr"*-?? 

Well No. f S 

-

Well No. / (? 

1. Static Level Ft. 1. Static Level Ft. 
2. Pumping Level Ft. 2. Pumping Level Ft. 
3. Flow GPM - 3. Flow GPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
b. Na2 SO4 PPM b. Na2 SO4 PPM 
c. NaCl 17 PPM c. NaCl 32- PPM 
d. Ca Hardness PPM d. Ca Hardness PPM 
e. Mg Hardness PPM e. Mg Hardness PPM 
f. Si02 PPM f. Si02 PPM 
g. Total Hardness PPM g. Total Hardness PPM 

Well No. In' 

• 
Well No. 1 7 

1 
1. Static Level Ft. 1. Static Level 

» 

Ft. 
2. Pumping Level Ft. 2. Pumping Level Ft. 
3. Flow GPM 3. Flow GPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
b. Na2 SO4 PPM b. Na2 SO4 PPM 
c. NaCl PPM c. NaCl PPM 
d. Ca Hardness PPM d. Ca Hardness PPM 
e. Mg Hardness PPM e. Mg Hardness PPM 
f. Si0 2 PPM f. Si0 2 PPM 

g. Total Hardness PPM g. Total Hardness PPM 

Well No. 1 £ Well No. IT 

1. Static Level Ft. 1. Static Level Ft. 
2. Pumping Level Ft. 2. Pumping Level Ft. 
3. Flow GPM 3. Flow GPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
4. Chemical Analysis: 
' a. M. Alk. PPM 

b. Na2 SO4 3S>f PPM b. Na2 SO4 JAIrZ PPM 
c. NaCl PPM c. NaCl U 1 """PPM 
d. Ca Hardness PPM d. Ca Hardness PPM 
e. Mg Hardness PPM e. Mg Hardness PPM 
f. Si0 2 PPM f. Si02 PPM 
g. Total Hardness PPM g. Total Hardness PPM 

Form 6001 
-82-



-southwestern PUBLIC SERVICE Compc.y 

PLANT ' f. 
). 

WATER WELL TEST DATA 

PLANT ' f. 
). J ..' . DATE r-8 71 

WeU No. f ? Well No. 

1. Static LeveL Ft. 1. Static Level . Ft. 
2, Pumping Level Ft. 2. Pumping Level Ft. 
3. Flow GPM .3. Flow GPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
b. Na2 SO4 PPM b. Na2 SO4 PPM 
c. NaCl A? PPM c. NaCl 30 PPM 
d. Ca Hardness PPM d. Ca Hardness PPM 

. e. Mg Hardness PPM e. Mg Hardness PPM 
f. Si0 2 

PPM f. Si02 PPM 
g. Total Hardness PPM g. Total Hardness PPM 

Well No. X 0 Well No. 3* 2 

1. Static Level Ft. 1. Static Level Ft. 
2. Pumping Level Ft. 2. Pumping Level Ft. 
3. Flow GPM 3. Flow GPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
b. Na2 SO4 + 1-0 PPM b. Na2 SO4 PPM 
c. NaCl PPM c. NaCl 1 J PPM 
d. Ca Hardness PPM d. Ca Hardness PPM 
e. Mg Hardness PPM e. Mg Hardness PPM 
f. Si0 2 PPM f. Si0 2 PPM 

g. Total Hardness PPM g. Total Hardness PPM 

Well No. A 1 Well No. JZ^T 

1. Static Level Ft. 1. Static Level Ft. 
2. Pumping Level Ft. 2. Pumping Level Ft. 
3. Flow GPM 3. Flow GPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
4. Chemical Analysis: 

a. M'. Alk. PPM 
b. Na2 SO4 PPM b. Na2 SO4 34>f PPM 
c. NaCl 31 PPM c. NaCl PPM 
d. Ca Hardness PPM d. Ca Hardness PPM 
e. Mg Hardness PPM e. Mg Hardness PPM 
f. Si0 2 PPM f. SiC-2 PPM 
g. Total Hardness PPM g. Total Hardness PPM 

Form 6001 

-83-



Southwestern PUBLIC 
r\ 

SERVICE Company 

PLANT L^.-r< 

WATER WELL TEST DATA. 

PLANT L^.-r< DATE 

'1 % 

Well No. ,-\ y Well No. 5. % 

1. Static Level Ft. 1. Static Level Ft. 
2. Pumping Level Ft. 2. Pumping Level • Ft. 
3. Flow GPM - 3. Flow GPM -
4. Chemical Analysis: 

a. M. Alk. PPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
b. Na2 SO4 PJ>M b. Nao SO/, PPM 

c. NaCl "*PPM c. NaCl «**PPM"" 
d. Ca Hardness PPM d. Ca Hardness PPM 
e. Mg Hardness PPM e. Mg Hardness PPM 
f. Si02 PPM f. SiO? PPM 
g. Total Hardness PPM g. Total Hardness PPM 

Well No. Ah 

• 
Well No. 

1. Static Level Ft. 1. Static Level Ft. 
2. Pumping Level Ft. 2. Pumping Level Ft. 
3. Flow GPM 3. Flow GPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
b. Na2 SO4 £PM b. Na? SO4 PPM 
c. NaCl V /PPM c. NaCl PPM 
d. Ca Hardness PPM d. Ca Hardness PPM 
e. Mg Hardness PPM e. Mg Hardness PPM 

Form 6001 



^uthweste 'm PUBLIC SERVICE Compai./ 

,0 
PLANT ,../•',; • " 

WATER WELL TEST DATA 

DATE fflaAjcl. } 

Well No. / Well No. j£ 

1. Static Level Ft. 1. Static Level 
2. Pumping Level Ft. 2. Pumping Level 
3. Flow GPM 3. Flow 
A. Chemical Analysis: 

a. M. Alk. PPM 
4. Chemical Analysis: 

a. M. Alk. 
b. Na 2 SO4 PPM ' b. Na 2 SO4 

c. NaCl PPM c. NaCl 
d. Ca Hardness 12-4- PPM d. Ca Hardness 
e. Mg Hardness PPM e. Mg Hardness 
f. Si02 PPM f. SiO-2 
g. Total Hardness \7Q PPM g. Total Hardness 

We U No. Ji Well No. 

1. . Static Level Ft. 1. Static Level 
2. Pumping Level Ft. 2. Pumping Level 
3. Flow GPM 3. Flow 
4. Chemical Analysis: 

a. M. Alk. PPM 
4. Chemical Analysis: 

a. M. Alk. 
b. Na2 SO4 PPM b. Na2 SO4. 
c. NaCl PPM c. NaCl 
d. Ca Hardness PPM d. Ca Hardness 
e. Mg Hardness -5 T* PPM e. Mg Hardness 
f. S i 0 2 PPM f. S i 0 2 

g. Total Hardness /7<Z PPM g. Total Hardness 

"Well No. 3 Well No. h 

1. Static Level Ft. 1. Static Level 
2- Pumping Level Ft. 2. Pumping Level 
3. Flow GPM 3. Flow 
4. Chemical Analysis: 

a. M. Alk. n 0 PPM 
4. Chemical Analysis: 

a. M. Alk. 
i b. Na2 SO4 PPM b. Na 2 SO4 

c. NaCl IH PPM c. NaCl 
d. Ca Hardness 14 if PPM d. Ca Hardness 
e. Mg Hardness J* PPM e. Mg Hardness 
f. S i 0 2 3LS PPM f. SiC-2 
g. Total Hardness 15% PPM g. Total Hardness 

1±L 

771 

/3 0 
•A. 

Tin 

_Ft. 
J t . 
"GPM 

PPM 
PPM 
PPM 

f ' £ O PPM 
V-fo PPM 

3£» 0 PPM 
PPM 

.Ft . 
Jt. 
"GPM 

.PPM 
[PPM 

3 S PPM 
__PPM 
_ P P M 

3 h.S' PPM 
_Z14_PPM 

_Ft. 
[Ft. 
[GPM 

_PPM 
[PPM 
[PPM 
[PPM 
[PPM 
[PPM 
PPM 

•85-
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.Juthwestern PUBLIC SERVICE Company 

PLANT 

WATER WELL TEST DATA 

DATE J ~ f ~ TO 

Well No. 7 Well No. UL 
1. Static Level _ 
2. Pumping Level 
3. Flow 
4. Chemical Analysis: 

.Ft. 
J t . 
"GPM 

1. Static Level _ 
2. Pumping Level _ 
3. Flow _ 
4. Chemical Analysis: 

a. M. Alk. // ¥ PPM • a. M. Alk. 
b. Na2 SO4 3*7 PPM b. Na2 SO4 

c. NaCl 3(, PPM c. NaCl 
d. Ca Hardness /7¥ PPM d. Ca Hardness 
e. Mg Hardness J H- PPM e. Mg Hardness 
f. Si02 H-%0 PPM f. Si02 
6- Total Hardness 20* PPM g. Total Hardness 

31. 9 
X7 
~73H 

3c S 

j t . 
j t . 
"GPM 

PPM 
PPM 
PPM 
PPM 

X ¥ PPM 
PPM 
PPM 

Well No. 0^ Well No. // 

1. Static Level Ft. 1. Static Level Ft. 
2. Pumping Level Ft. 2. Pumping Level Ft. 
3. Flow GPM 3. Flow GPM 
4. Chemical Analysis: 

a. M. Alk. /HH PPM 
4. Chemical Analysis: 

a. M. Alk. IH- % PPM 
b. Na2 SO4 PPM b. Na2- SO4 3X 9, PPM 
c. NaCl PPM c. NaCl X% PPM 
d. Ca Hardness 17 U PPM d. Ca Hardness 13 0 PPM 
e. Mg Hardness i th- PPM e. Mg Hardness 3 ¥ PPM 
f. S i 0 2 37.0 PPM f. S i 0 2 ?3.S PPM 

g. Total Hardness /? 0 PPM g. Total Hardness /£,¥ PPM 

Well No. 7 Well No. /X 

1. Static Level Ft. 1. Static Level Ft. 
2. Pumping Level Ft. 2. Pumping Level Ft. 
3. Flow GPM 3. Flow GPM 
4. Chemical Analysis: 

a. M. Alk. /*/& PPM 
4. Chemical Analysis: 

a. M. Alk. /¥0 PPM 
b. Na2 SO4 PPM b. Na2 SO4 ¥9.7- PPM 
c. NaCl PPM c. NaC1 30 PPM 
d. Ca Hardness /sa PPM 'd. Ca Hardness IS b PPM 
e. Mg Hardness 3<+ PPM e. Mg Hardness :3 b PPM 
f. S i 0 2 37,0 PPM f. SiC-2 35.0 PPM 
g. Total Hardness /80> PPM g. Total Hardness /??- PPM 

Form 6001 

-86-



PLANT 

^hthwestern PUBLIC SERVICE Compa ... 

WATER WELL TEST DATA 

DATE 

Well No. 73 
1. 
2. 
3. 
4. 

Static Level 
Pumping Level 
Flow 
Chemical Analysis: 

_Ft. 
~Ft. 
"GPM 

Well No. 

3-¥-90 

ik. 
1. Static Level 
2. Pumping Level 
3. Flow 
4. Chemical Analysis: 

_Ft. 
J-t-
GPM" 

a. M. Alk. IU PPM a. M. Alk. l¥t> 
b. Na2 SO4 PPM b. Na2 SO4 
c. NaCl 9.7 PPM c. NaCl 
d. Ca Hardness /54 PPM d. Ca Hardness JZ ¥ 
e. Mg Hardness PPM e. Mg Hardness 3X 
f. Si02 3 S-S PPM f. Si0 2 3ZS 
g- Total Hardness 772 PPM g- Total Hardness 

PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 

Well No. Well No. / 7 

1. Static Level l t . 1. Static Level Ft. 
2. Pumping Level Ft. 2. Pumping Level Ft. 
3. Flow GPM 3. Flow GPM 
4. Chemical Analysis: 

a. M. Alk. // L PPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
b. Na2 SO4 3?>J PPM b. Na2 SO4 ¥0J PPM 
c. NaCl 3¥ PPM c. NaCl At PPM 
d. Ca Hardness PPM d. Ca Hardness PPM 
e. Mg Hardness PPM e. Mg Hardness PPM 
f. Si0 2 35. X PPM f. Si0 2 3H, 5 PPM 

g. Total Hardness 11*0 PPM g. Total Hardness PPM 

Well No. JS Well No. 1 ^ 

1. Static Level Ft. 1. Static Level Ft. 
2. Pumping Level Ft. 2. Pumping Level Ft. 
3. Flow GPM 3. Flow GPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
4. Chemical Analysis: 

a. M. Alk. /5» PPM 
b. Na2 SO4 3£ 7 PPM b. Na2 SO4 37.3 PPM 
c. NaCl PPM c. NaCl 7SI PPM 
d. Ca Hardness !(>¥ PPM d. Ca Hardness 150 PPM 
e.. Mg Hardness 3 0 PPM e. Mg Hardness ZO PPM 
f. SiC-2 35,5 PPM f. Si0 2 S3.5 PPM 
g. Total Hardness If li­ PPM g. Total Hardness /?0 PPM 

Form 6001 -87-



thwestern PUBLIC SERVICE Compa. m 

WATER WELL TEST DATA 

4. Chemical Analysis: 
a. M. Alk. 

N a2 S04 _ 
NaCl 
Ca Hardness 
Mg Hardness 
Si0 2 _ 
Total Hardness 

b. 
c. 
d. 
e. 
f . 

itr 
3 0 

35e 
g I? O 

_PPM 
[PPM 
[PPM 
[PPM 
[PPM 
[PPM 
PPM 

1 

'/ 

PLANT .- " :• : ' 
0-1 . . •' ' '* 1 

DATE S~¥-90 

Well No. / f Well No. 

1. Static Level Ft. 1. Static Level Ft. 
2. Pumping Level Ft. 2. Pumping Level Ft. 
3. Flow GPM 3. Flow GPM-
4. Chemical Analysis: 

a. M. Alk. l¥Z PPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
b. Na2 SO4 <*M. sr PPM b. Nao SOA PPM 

c. NaCl PPM c. NaC1 PPM 
d. Ca Hardness 1 L> 0 PPM d. Ca Hardness PPM 
e. Mg Hardness PPM e. Mg Hardness PPM 
f. Si02 PPM f. SiO? PPM 
g. Total Hardness /? i PPM g. Total Hardness PPM 

Well No. 2 & Well No. A 3 

1. Static Level Ft. 1. Static Level Ft. 
2. Pumping Level Ft. 2. Pumping Level Ft. 
3. Flow GPM 3. Flow GPM 

4. Chemical Analysis: 
M. Alk. _ 
Na2 SO4 _ 
NaCl _ 
Ca Hardness _ 
Mg Hardness __ 
Si0 2 _ 
Total Hardness 

a. 
b. 
c. 
d. 
e. 
f. 
g-

JAL 
JIUL 

PPM 
PPM 

# % PPM 
/ V-L P?M 
3 j 7 PPM 

y r PPM 
PPM UL 

Well No. Well No. i i 
1. Static Level 
2. Pumping Level. 
3. Flow 
4. Chemical Analysis: 

a. 
b. 
c. 
d. 
e. 
f. 

g-

M. Alk. _ 
Na2 SO4. __ 
NaCl _ 
Ca Hardness 
Mg Hardness 
Si02 
Total Hardness 

.Ft. 
[Ft. 
[GPM 

_PPM 
"PPM 
[PPM 
[PPM 
[PPM 
[PPM 
PPM 

1. Static Level 
2. Pumping Level 
3. Flow [ 
4. Chemical Analysis: 

a. M.. Alk.-
b. Na2 SO4 
c. NaCl [ 
d. - Ca Hardness 
e. Mg Hardness 
f. Si02 3b<S 

.Ft. 
[Ft. 
"GPM 

PPM 
PPM 

k PPM 
PPM 
PPM 
PPM 

g. Total Hardness / 7% PPM 

Form 600.1 
-88-



^tithwestern PUBLIC SERVICE Compa..? 

1. 
2. 
3. 
4. 

1. 
2. 
3. 
4. 

Pumping Level _ 
Flow _ 
Chemical Analysis: 
a. 
b. 
c. 
d. 
e. 
f. 

_Ft. 
"GPM 

M. Alk. 
Ha2 SO4 
NaCl 
Ca Hardness 
Mg Hardness 
Si0 9 

J4JL PPM 

9 b PPM 
/ t> (o PPM 

A y PPM 
^2li__ppM 

Well No. 

1. 
2. 
3. 
4. 

Static* 
Pumping 
Flow 
Chemical Analysis: 
a. M. Alk. _ 

Na2 SO4 _ 
NaCl _ 
Ca Hardness _ 

e. Mg Hardness _ 
f. Si0 2 

b. 
c. 
d. 

)*¥¥• PPM 

322ZPPM 
S"/f PPM 
/ £ 4 PPM 
3 O PPM PPM 

•4) 
PLANT -/.,'.'- >- ,• 

WATER WELL TEST DATA 

•4) 
PLANT -/.,'.'- >- ,• 

<i * i7' ( DATE 3-ij--<$0 

No. ,-< - Well No. % ff J 

Static Level Ft. 1. Static Level Ft. 
Pumping Level Ft. 2. Pumping Level Ft-, 
Flow GPM 3. Flow GPM 
Chemical Analysis: 
a. M. Alk. PPM 

4. Chemical Analysis: 
a. M. Alk. PPM 

b. Na2 SO4 . PPM b. Na2 SO4 //-3.I PPM 
c. NaCl PPM c. NaCl bH PPM 
d. ,Ca Hardness •/do PPM d. Ca Hardness /9 a PPM 
e. Mg Hardness 3d PPM e. Mg Hardness PPM 
f. Si02 34.0 PPM f. Si02 y< i PPM 
g. Total Hardness /?o PPM g. Total Hardness 3/2' PPM 

No. (A b Well No. 

Static Level Ft. 1. Static Level Ft. 
2. 
3. 
4. 

Pumping Level 
Flow _ 
Chemical Analysis: 
a. M. Alk. _ 
b. . Na2 SO4 _ 
c. NaCl _ 
d. Ca Hardness 
e. Mg Hardness 
f. Si0 2 __ 
g. Total Hardness 

_Ft. 
"GPM 

PPM 
[PPM 
[PPM 
[PPM 
[PPM 
[PPM 
PPM 

Well No. 

g. Total Hardness / 9 (a PPM 

1. Static Level _ 
2. Pumping Level _ 
3. Flow _ 
4. Chemical Analysis: 

a. M. Alk. _ 
N a2 s 04 _ 
NaCl _ 
Ca Hardness _ 
Mg Hardness _ 
Si02 

_Ft. 
[Ft. 
"GPM 

b. 
c. 
d. 
e. 
f. 
g. Total Hardness 

_PPM 
[PPM 
[PPM 
[PPM 
[PPM 
[PPM 
PPM 

Form 6001 

- 8 9 -



n 

PLANT 

b~uthwestern PUBLIC SERVICE Compa; , 

WATER WELL TEST DATA 

(SSĉ ,S7 S7sf7<? S4GSP^7 DATE 

Well No. 11 
1. Static Level _ 
2. Pumping Level _ 
3. Flow 
4 . Chemical Analysis: 

a. M. A lk . _ 
b. Na 2 SO4 _ 
c. NaCl _ 
d. Ca Hardness _ 
e. Mg Hardness 
£. SiC-2 _ 

•g. Tota l Hardness 

1±L 

JJOL 

j t . 
"Ft. 
~GPM 

PPM 
[PPM 
PPM 

[PPM 
[PPM 
[PPM 
~PFM 

Well No. 2 ^ 
1. Static Level 
2. Pumping Level 
3. Flow 
4. Chemical Analysis 

a. M. Alk. 
b. Na2 SO4 
c. NaCl 
d. Ca Hardness 
e. Mg Hardness 
f. SiC-2 3*2, 

Total Hardness 

Jt. 
Jt. 
[GPM 

PPM 
% PPM 

L3% PPM 

/ Y 9 PPM 
J/- 0 - PPM 

PPM 
PPM 

Well No. Ik. 
1. S ta t ic Level _ 
2. Pumping Level 
3. Flow _ 
4. Chemical Analysis: 

a. M. Alk. __ 
b. Na2 SO4 _ 
c. NaCl 
d. Ca Hardness -
e. Mg Hardness 
f. Si0 2 _ 
g. Total Hardness 

~'2,1* 

Ft. 
[Ft. 
"GPM 

PPM 
PPM 
PPM 

/L U PPM 
3 0 _ PPM 

PPM 

/ / (0 PPM 

Well No. /^r - ^ - ^ t ^ K j J t F i ^ - O u 

1. Static Level 
2. Pumping Level 
3. flow 

_Ft. 
[Ft. 
GPM 

Chemical Analysis: 
a. M. Alk. 29 PPM 
b. Na2 SO4 PPM 
c. NaCl 0 PPM 
d. Ca Hardness -770 PPM 
e. Mg Hardness 3 0 PPM 
f. Si0 2 73Z PPM 

Total Hardness -7?2 PPM 

Veil No. 11 
Static Level 

-spina Level 

Chcnlcjl Analysis; 
•». M. Alk. 
b. N.«2 SO4 
c. NaCl 
d. Ca Hardness 
e. Mg Hardness 
fr. S102 

8- Total Hardness 

l¥^L 

[FC 
"GPM 

Well No. rjj- X /X-iJL*.* lUrvrOJ 
u 

1. Static Level Ft. 
2. Pumping Level Ft. 
3. Flow GPM 
4. Chemical Analysis: 

a. M. Alk. ?6 PPM 
b. Na2 SO4 PPM 
c. NaCl / , £ PPM 
d. Ca Hardness 63? PPM 
e. Mg Hardness S% PPM 
f. SiC-2 /<¥-7 PPM 
g. Total Hardness 69& PPM 

Form 6001 
-90-



Southwestern PUBLIC SERVICE Company J 

WATER WELL TEST DATA 

PLANT DATE & -g<€7 4 

Well No. 11 
1, Static Leve 
2. Pumping Level _ 
3v Flow _ 
A. Chemical Analysis: 

a. 
b. 

M. Alk. _ 
N a2 S 04 _ 

c. NaCl 
d. Ca Hardness 
e. Mg Hardness 
£. Si02 __ 
g. Total Hardness 

_Ft. 
_Ft. 
[GPM 

_PPM 
[PPM 
PPM 

[PPM 
[PPM 
"PPM 
"PPM 

Weil No, 10 

? • 
J . 

St.itic Level t - < ^ 
PumpinR Level 
Flow "TT 
Chemical AnalysisT 

M. Alk. - ... 
b. Na2 SO4 
c. NaCl TT 

Ca Hardness ~ 
e» Mg Hardness 
i . Si0 2 TL"T 
g. Total Hardness — 

X- ̂  Ft. 
Ft. 
GPM 

^PPM 
_PPM 
- PPM 
PPM 

— PPM 
PPM 
PPM 

Well No. i l 
1. 
2. 
3. 
4. 

Static Level 
Pumping Level 
Flow _ 
Chemical Analysis: 
a. M. Alk. 
b. Na2 SO4 
c. NaCl 
d. Ca Hardness 
e. Mg Hardness 
f. Si02 _ 
g. Total Hardness 

JS L 

TT 

Well No. 43 

1. Static Level ____ 
2. Pumping Level 
3. Flow 
4. Chemical Analysis: 

a. M. Alk. 
b„ Na2 SO4 
c. NaCl _ 
d. . Ca Hardness 
e. Mg Hardness _ 
f. SiC-2 __ 
g. Total Hardness 

IS ¥ 
J3zSL 

S 
73 X 

Ft. 

GPM 

_PPM 
"PPM 

PPM 
PPM 

J3 I* PPM 
3*7-7 <5 _PPM 

PPM 

I . Static Level - . _ Ft. 1. Static Level Ft. 
2. Pumping Level - — Ft. 2. Pumping Level Ft. 
3. Flow GPM 3. Flow GPM 
4. Chemical Analysis: 

a. M. Alk. PPM 
4. Chemical Analysis: 

a. M. Alk, JS 1 . PPM 
b. Na2 SO4 - PPM b. Na2 SO4 33° PPM 
c. NaCl a. v PPM c. NaCl ' XT' PPM 
d. Ca Hardness if!* PPM d. Ca Hardness / U-At- PPM 
e. Mg Hardness s f PPM e. Mg Hardness 3 i. PPM 
i . Si0 2 PPM £. SiOo ^.ST7S PPM 
g. Total Hardness no PPM g. Total Hardness JXO PPM 

'VH No. 2 I Well No. X ¥ 

_Ft. 
[Ft. 
"GPM 

_PPM 
~PPM 
~PPM 
_PPM 
[[PPM 

?ir. •?£ PPM 
} L ik PPM 
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,„uthwestern PUBLIC SERVICE Comp 

MATER WELL TEST DATA 

PLANT DATE 6 

NO. A5 Weil No. lb 

Static Level Ft. 1. Static Level 
Pumping Level Ft. 2. Pumping Level 
Flow GPM 3. Flow 
Chemical Analysis: 4. Chemical Analysis: 

ItL a. M. Alk. ISO PPM a. M. Alk. ItL 
b. Na2 SO4 PPM b. Na2 SO4 4S.O 
c. NaCl as PPM c. NaCl X% 
d. Ca Hardness )¥0 ' PPM d. Ca Hardness 
e. Mg Hardness PPM e. Mg Hardness 
f. SiC-2. 3So PPM f. SiC-2 
g. Total Hardness 17 H PPM g. Total Hardness 

Ft. 
Ft. 
GPM 

PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 

b'cil No. J£ Well No. 12. 
1. Static Level 

Pumping Level 
13. Flow " 

Chemical Analysis: 
a. M. Alk. 
b. Na2 SO4. 
c. NaCl \ 
d. Ca Hardness 
e. Mg Hardness 
f. Si0 2 _ 

g. " Total Hardness /& (<? 

/S A 

j t . 
j t . 
"GPM 

_PPM 
-YS-O PPM 

JPM 
"PPM 

, 3 M PPM 
3 ?• & PPM 

PPM 

1. Static Level __ 
2. Pumping Level 
3. Flow 
4. Chemical Analysis: 

a. M. Alk. _ 
b. Na2 SO4 _ 
c. NaCl 
d. Ca Hardness 
e. Mg Hardness 
f. Si0 2 _ 
g. Total Hardness 

UtsL 

_Ft. 
J t . 
GPM 

JPM 
"PPM 
PPM 

/ J ? X PPM 
J3 % PPM 

3<S>~7£ PPM 
/ ? 0 PPM 

r l l No. ML 
Static Level 
Puap1OR Love I ~ 

Chesslcal A n a l y s i s : 
4 . 

b. 
c. 
d . 
e, 
t . 
g. 

M. Alk. 
Na2 SO4 
NaCl 
Ca Hardness 
Mg Hardness 
Si0 2 ~ 

Total Hardness 

]J£2-
3?-$ 
JLL. 
IS 0 

J t . 
j t . 
"GPM 

JPM 
"PPM 

JPM 
_JPM 
_PPM 

3 6 PPM 
/ %d PPM 

Well No. 

1. 

3. 
4. 

Static Level __ 
Pumping Level _ 
Flow _ 
Chemical Analysis: 
a. M. Alk. _ 

Na2 SO4 
NaCl " 
Ca Hardness 
Mg Hardness 
Si02 

b. 
c. 
d. 
e. 
f . 
g. 

SSL 
•I* 7 

j t . 

_GPM 

JPM 
JPM 
JPM 
JPM 
JPM 
"PPM 

Total Hardness J 7M- -PPM 

« 6001 
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PLANT S ^ ^ / / y ^ ^ 

Southwestern PUBLIC SERVICE Compa. ./ 

WATER WELL TEST DATA 

DATE -/6>-Z& 

Veil No. Z Weil No. )0 

\ Static Level Ft. 1. Static Level Ft. 

2. Pumping Level Ft. 2. Pumping Level Ft. 

3 Flow GPM 3. Flow GPM" 
4. Chemical Analysis: 

a. M. Alk. PPM 
4. Chemical Analysis: 

a. M. Alk. /VL PPM 
b. Nao SO* PPM b. Na2 SO4 PPM 

c. NaCl tf PPM c. NaCl J/7 PPM 
d. Ca Hardness PPM d. Ca Hardness PPM 
e. Mg Hardness 3 0 PPM e. Mg Hardness PPM 
f. Si02 3S.0 PPM f. SiC-2 3S>& PPM 
g. Total Hardness PPM g. Total Hardness PPM 

Well No. c? Well No. // 

1. Static Level Ft. 1. Static Level Ft. 
.̂ Puaping Level Ft. 2. Pumping Level Ft. 

). Flow -— — - GPM 3. Flow GPM 
«*. ChcmLcal Analysis:" 

a. M. Alk. PPM 
4. Chemical Analysis: 

a. M. Alk. 
j 

PPM 
b. Na2 SO4 . PPM b. Na2 SO4 PPM 
c. NaCi PPM c. NaCl X b PPM 
J. Ca Hardness 15 Jl PPM d. Ca Hardness /&(* PPM 
c. Mj; Hardness ~3¥ PPM e. Mg Hardness PPM 
i . s i o 2 37.0 PPM f. Si0 2 PPM 
*. Total Hardness /Sr? PPM g- Total Hardness I W PPM 

1 
• Level 

y, 

. ̂-»'.. .»l Analysis: 
*• H Alk. 

S04 
XiCl 
C» Hardness 
M« Hardness 
SiOi 

Ft . 
"Ft. 
"GPM 

/ */ M PPM 
p p M 

~T£ X"~_PPM 
~~T# PPM 

• 3~7' <S PPM 
Total HardnessJ / £ ~ ~jm 

Well No. 

1. Static Level 
2. Pumping Level 
3. Flow 
4. Chemical Analysis: 

a. M. Alk. _ 
b. Na2 SO4 __ 
c. NaCl ' 
d. Ca Hardness 
e. Mg Hardness _ 
f. Si02 _ 
g. Total Hardness 

33- 7£ 

JFt. 
J t . 
"GPM 

_PPM 
"PPM 

_PPM 
[PPM 
JPM 
[PPM 
PPM 

f-Hs bOO I -93-



Southwestern PUBLIC SERVICE Compai,,. 

WATER WELL TEST DATA 

PLANT A* DATE ~g& 

Well No. 

1. Static Level 
2. Pumping Level 
3. Flow 
4. Chemical Analysis: 

a. M. Alk. 
b. Na2 SO4 
c. NaCl . 
d. Ca Hardness /U 
e. Hg Hardness 3 ^ 

_Ft. 
"Ft. 
~GPM 

S3- S ] 

Veil No. 

t. Static Level 
I . Pumping Level 
J. Flow " 
4. Chemical Analysis: 

a. M. Alk. 
b. Na2 SO4 
c. NaCl 
d. Ca Hardness 
c. Mg Hardness 
I . sio 2 

S/.7 

JSL 

PPM 
PPM 
PPM 
PPM 
PPM 
PPM £.- Si0 2 

g. Total Hardness JiO X PPM 

J t . 
J t . 
"GPM 

isn PPM 
JPM 
"PPM 

JJJL^jm 
£ f , PPM 

3 7 - 3 £> PPM 

g. Total Hardness / # PPM 

Well No. 
I 

1. 
2. 
3. 

Static Level 
Pumping Level 
Flow 

4. Chemical Analysis: 
a. M. Alk. _ 
b. Na2 SO4 
c. NaCl _ 
d. Ca Hardness 
e. Mg Hardness 
f. Si0 2 _ 
g. Total Hardness 

Well No. J_ 

S7 
ULL 

3X 

Ft.; 

GPM \ 

PPM 
•$47. g PPM 

PPM 
PPM 
PPM 

J ^ 7 5 PPM 
1 7 ? PPM 

J t . 
J t . 
GPM 

1. Static Level 
2. Pumping Level 
3. Flow . 
4. Chemical Analysis: 

a. M. Alk. 7 ¥ L> PPM 
b. Na2 SO4 ^ ' f . P P M 

c. NaCl jL V PPM 
d. Ca Hardness / f 6 PPM 
e. Mg Hardness 5 ̂  PPM 
£• Si02 .Jy^g PPM 
g. Total Hardness J f 0 PPM 

*t Ic Level 
^"Vlng Level 

» '-ml. 4l Analysis" 
*. 
b. 

K. Alk. 
N42 SO4 
S.iCl 
C4 Hardness 
•*.X Hardness 
SIOT 

J t . 
J t . 
~GPM 

PPM 
PPM 

- X L PPM 
7 ^ ? JPM 

PPM 
3 7-^5 PPM 

Total Hardness / g'c? PPM 

Well No. A 
1. Static Level 
2. Pumping Level 
3. Flow 
4. Chemical Analysis 

. a. M. Alk. 
Na2 SO4 
NaCl 
Ca Hardness 
Mg Hardness 
SiQ2 

b. 
c. 
d. 
e. 
f. 
g. 

JLSLL 

j t . 
j t . 
"GPM 

_JPM 
•55?. o PPM 

X7k PPM 
/ j f ft PPM 
.3 PPM 
3-7. O PPM 

Total Hardness I f f ) PPM 

f«>c« 6001 - 9 4 -



SOUTHWESTERN PUBLIC SERVICE COMPANY 
WATER WELL DATA 

Well No. 25 

1320 FEL, 1940 FNL, Section 36, Township 17 South, Range 35 East 
12% i n . casing set at 214 f t (T.D.), p e r f o r a t e d from 74 f t . to 194 
f t . , 6 i n . suction pipe set at 169 f t . , Turbine motor pump, 72 hour 
t e s t - drawdown from 51 f t . ( s t a t i c water l e v e l ) to 90 f t . , s p e c i f i c 
capacity of wel l - 19 g a l . / m i n . / f t . , Average discharge - 750 gpm. 

Well No. 26 

185 FEL, 1950 FSL, Section 34, Township 17 South, Range 35 East 
12% i n . casing set at 214 f t . (T.D.), perf o r a t e d from 80 f t . to 200 
f t . , 6 i n . suction pipe set at 169 f t . , Turbine motor pump, 48 hour 
t e s t - drawdown from 48 f t . ( s t a t i c water l e v e l ) to 88 f t . , s p e c i f i c 
capacity of we l l - 19 g a l . / m i n . / f t . , Average discharge - 750 gpm. 

Well No. 27 

2625 FEL, 2000 FSL, Section 34, Township 17 South, Range 35 East 
12% i n . casing set at 234 f t . (T.D.), perf o r a t e d from 114 f t . to 234 
f t . , 6 i n . suction pipe set at 169 f t . , Turbine motor pump, 48 hour 
t e s t - drawdown from 51 f t . ( s t a t i c water l e v e l ) to 80 f t . , s p e c i f i c 
capacity of wel l - 26 g a l . / m i n . / f t . , Average discharge - 750 gpm. 

Well No. 28 

100 FEL, 2055 FSL, Section 33, Township 17 South, Range 35 East 
12% i n . casing set at 234 f t . (T.D.), p e r f o r a t e d from 114 f t . to 234 
f t . , 6 i n . suction pipe set at 169 f t . , Turbine motor pump, 48 hour 
t e s t - drawdown from 60 f t . ( s t a t i c water l e v e l ) to 103 f t . , s p e c i f i c 
capacity of we l l - 18 g a l . / f t . / m i n . , Average discharge - 750 gpm. 
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Appendix F 

CLEMENTS LETTER (OCD-HOBBS) 
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STATE DF NEW MEXICO 

ENERGY AND MINERALS DEPARTMENT 
OIL CONSERVATION DIVISION 

HOBBS DISTRICT OFFICE 

BRUCE KING POST OFFICE BOX 19BO 
HOBBS, NEW MEXICO 8B240 

(505) 393-6161 

GOVERNOR January 20, 1981 
LARRY KEHOE 

SECRETARY 

MEMO TO: 

FROM: 

SUBJECT: Deeper Well Drilling in the Vacuum Area 

Deeper well drilling commenced in 1963, and drilling activity fluctuated 
up and down as economics dictated in the pre-energy crunch days, with 
the most active years being 1965 through 1967, with some drilling 
continuing throughout the 1970's. 

Reserve pits have been lined as good drilling practices throughout 
this period of time due to the lack of substantial soil in the area. 
The average pit lining being approximately 6 mills thick. 

The amount of fluids diverted to reserve pits could only be at best a 
poor assumption, with volumes varing as to problems encountered while 
drilling. . . 

The average size of reserve pits would be approximately 150' x 150' x 31 —5' 
in depth. Mud pits would be 6 to 8 feet wide by 30 to 50 feet in length 
and approximately 6 feet deep. 
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Appendix G 

LIST OF OIL AND GAS WELL LOCATIONS 
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Explanation of Column Heading 

Operator and Well Name: Btry - b a t t e r y Tr. - Tract 

Location from Section Line ( I n Feet) and Unit L e t t e r : 660/N - 1980/E 
means l o c a t i o n coordinate i s 660 feet from north l i n e of s e c t i o n 
and the other i s 1980 feet from east l i n e . 
(B) - Refer to the l o c a t i o n of a 40-acre lease t r a c t w i t h i n a 
sect i o n (640 acres) 

D C B A 

E F G H 

L K J I 

M N 0 P 

Pool, Formation and Production Status: P&A - plugged and abandoned, 
Prod. - producing w e l l , TA - temp o r a r i l y abandoned, V. Glor. - Vacuum 
pool, G l o r i e t a formation, V. Abo Reef - Vacuum pool, Abo format i o n , 
V. Abo - Vacuum pool, Abo formation, V. GbSA - Vacuum pool, Grayburg-
San Andres formation, V. GB - Vacuum pool, Grayburg formation, Com. 
Penn/Wolf - commingled production from Pennsylvanian and Wolfcamp 
formations, V. Yates - Vacuum pool, Yates formation, V. SA - Vacuum 
pool, San Andres formation, SWD - s a l t water disposal w e l l , B. Abo -
Buckeye pool, Abo formation, N. Reeves Qn. Prod. - North Reeves pool, 
Queen production, I n j e c t . - i n j e c t i o n w e l l . 

Battery Location; A f a c i l i t y on lease where produced o i l i s stored i n 
tanks. This i s given a l e t t e r designation and has been explained 
above. 
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r ^ r - r - r ^ t r i t in ir. in in LO in ui 
( A i A i A i A r A F A f A r A • « • 
^ r~t r-i z z - z - r z r D J D D J D O D D D D Z I D D J D D D J 

I I \ \ ( D < D Q 2 < D \ ^ ^ ^ ^ ^ ^ ^ ^ ^ 
C D C t i m C 0 4 J 4 J - r J - J - ^ r z r r z r. = = 

QJ Q) OJ O J-J - P J J L J L J U U L J I I J U U L J U U U U U I J J U L J U L J J 

ro co co t i i I i i I i i i i i I I i I i I i 
J J 4 J + J - P i t I i ^ Z 2 : z : z 2 Z 2 2 
C O L O C O C O ran(flWffloiB(owcoo[fl(i)Mm(0(D(0[i) 

c c c c i i ) i i i i i i a a . a a a o - c i c - i a a a a D . C L a a a a a 
I I I I O O O O - H - H - H - H - H - H - H - H --H -rH - H - H - H - H - H - H - H - H - H 

tH (-J td tH C C.C C C C C C C i—I i—H •—I r—f r-H i—i r—I i—I r-H i~H r-H r—t t—1 i—1 t—I i—1 i—1 .—\ rH 
O O O O > > > > O O O O O O O O O i—I r—i H r-H r-H r—| i—1 r-H r-H r-H r-H r-H i—) r-H r-H rH rH rH <~~i 
O O O O QJ Q) CL) Q.) X X X X X X X X x " H - H - H - H -r-t - H - H - H - H - H - H - H - H * H - H - H - H - H - H 
t H t - i f - t M £ £ £ £ X X X X X X X X / £ £ £ £ £ £ £ £ £ £ £ £ £ £ £ £ £ £ £ 

< < v - t < L J L J O O L U L i J 

- 1 0 4 -



c 
> N O 
ty -H 
CD J J 

J J CO 
O O E L- X X X X 3 C J 0 0 0 0 ' - J 0 S : - : 2 2 0 C J C J C J N S - ; - : N _ - _ I 2 2 2 2 2 

CO 

• 

n
d

 

CO 
CO ZJ 

JJ 

p
o

 L - o
d

 

c ra 

• 
• CH r H T J 

o JJ T J T 3 CL o o T J T J T J T J T J T J T J T J T J T J T J CL T J T J T J T J T J T J T J T J T J T J T J o T J T J T J T J 
• H CO O O CH O O O O O O O O <D O O O O O O O O O O O O O CH O O o O T J T J T J T J T J T J T J 
J J CH CH < 0 - CH CH CH CH CH CH CH CH CH CH CH < CH CH CH CH CH CH CH CH CH CH CH a. CH CH CH CH O O O O O O O 
CO c a. O - t— •a CL CL o_ CL O - a. CL D_ a_ CL CL CL. CL CL CL CL CL CL CL CL 0 _ a. a . 0 - a. a . CH CH CH CH CH CH CH 

s o 1 i CL a . a . a . a . CL a. 
CH •rH i 1 1 c | 1 1 1 1 t 1 1 I 1 1 I 1 1 1 1 1 1 1 1 1 1 1 I 1 1 I 
O J J c CO CO 1 1 i i i 1 I 

CJ <H CH EH CO CO CH CH CH U <C ec < < < eC < T ec ec ec ec ec ec ec ec ec ec < ec CD CH CH CH CH 

z> o O O CL J j O O O O CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO J J O O o O O o CD o o o o 
T J r-H r H r H CO r H r H r H r H JU JD JD JD JD JD J D J D JD JD JD JD JD JD JD JD JD JD JD CO i—1 r H 1—1 <—1 JD JD JD JD JD JD JD 

r H O a C J C J • >- CJ C J C J C J C J CD C J CJJ CJJ CJJ C J C J C J CD C J C J C J C J C J C J CJ CJ C J >- C J C J CD C J ec ec < < < ec < O CH e 
O a_ 

0 . > > > c_> > > > > > > > > > > > > > > > > > > > > > 

•> 
> > > > > > > > > > > > > > 

CD 
c 

•H 

C QJ 
O _J 

•H 
J J JJ 
O -H 
QJ C 

CO X i 

E TJ 
CD CZ 
CH CO 

O QJ 
•H QJ 
J J Li-
CO 
a c 
o M 

CO 
a 
c 
ra 
cr 

I U L I J O U O H O C D I K O J I L U J I Z Y j z < t y - i i i J z i o - . H n _ : 

s s L J L J y- T T -3r 

\ \ \ \ \ \ \ L J w '" .. L J 
LO, O o CO a O O - v . a a O O ~*v 
CO v o f A o NO t A r H r H ON NO CD r H O 
CM NO I A ON l A NO I A ON ON NO CM LA NO 
CM r H r H CM ON CM r H NO 

2 2 LO 2 2 2 2 2 CO 2 2 2 CO 

ON O a CD CD CD CD a CD a O O CD 
r v r H ON CO OD CO i—i l A O NO NO LA CO 
r v CO ON CD CO ON I A NO r~ NO NO r H ON 

CM r H r H CM r H r H r H r H 

L d L d s L d L d s s T - s L d 3 L d L d L d L d L d L d 

CD O o a a o o o o a O CD CD CD CD o CD CD a CD 
CD NO CO CO CO CO NO OD NO CO NO CO CO o CO r A 0 0 NO NO LA ON 
ON NO ON ON CM ON NO ON NO ON NO ON ON NO ON r A ON NO NO NO CN 
r H r H r H r H r H r H r H r H r H NO r H r H r H 

2 2 2 2 2 CO 2 CO CO CO 2 CO 2 2 CO 2 CO LO 0 0 LO CO 

O O CD O a a CD o CD CD O LA O O a CD o CD o a a 
NO CO OD CO CO NO CO 0 0 CO ON NO CD ON CO I A r H r A r A LA l A I A 
NO ON ON ON I A NO ON ON ON ON CO r H ON r H I A r A I A r A NO NO I A 

r H r H r H r H r H r H r H CM CM CM r H r H 

r H r H CM LA C N CO 
r H CM r A r H CM v f r H r H CM CM r A r H CM rA" r A CM CM r H 
t t : ^ v % v t v t t v t : t t t t v t t t t t t t : v t : t t v t t v t ; v t : v t : 

r A NO r v CO r~- L A NO r v CO CM 
V v v t : v t v t : CO CO CO LA LA LA LA CO CO CM CM r A r A r A r A LA NO r A v f LA I A t j t t t v t : v V 

r A v f CD a a r H r H r H r H CM CM r A r A r A I A r A r A v f NO r v r v v t : v i : 
v ^ y v r H r A r A r A r A r A r A r A f A r A I A r A r A r A r A r A r A t A r A r A I A r A r A r A r H - H r H r H CM 

1 l 1 I 1 r A r A r A r A I A r A r A r A r A r A f A r A r A I A I A r A r A r A r A r v r H CM LA NQ NQ ON r H r H r H r H i—i 
O O O O O 

i < < < < ec 
CN ON ON ON ON 

CM ( t t t t t t t t i t t t l C t t t C i C t t t C l t t C t t t C t f t t t 
2 _ _ _. J J J J J J J J J J 

t t t h~ t— 1— r - t— 1— 1— r - t— 1— h - *- \— I— h - 1— 1— t— 

F
e
 CD 

L i ­ F
e
 CO 

L i ­ F
e
 

r H 0 - CL C J CO LO LO CO LO r 
r H — z 9° O r j ZD ZD n ZD ZD ZD r j ZD ZD ZD ZD ZD ZD ZD ZD ZD ra ra CO ra ra 
QJ c C C c C - JJ JJ J J JJ JJ 

>-
r H 

> N 

r H CD a
r fH 

CO 
fH 
CO 

Lt 
CO 

Lt 
CO CD ~- T - : - -~ -' T - > :> > > T - > T -

a
n

 

a
n

 

a
n

 

a
n

 

a
n

 

T J r H r H J J T - : ~r T ; j J L d L d L J L J L d L d L d L d L U L J L d L d L d L d L d L d L d L d L d LO LO CO CO 0 0 
C CO QJ CO CO 
CO 

S
k
 

S
k
 

s
t 1 1 1 t 1 

s
t 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i i 1 i i 

CH C C C C c CO CO C/J CO CO CO to CO CO CO CO CO CO to CO CO CO t o to to CO t o CO CO 

Ll Lt fH Lt Lt Lt Lt 

l l l l l l 

I I I O O O O O I CD- O. 

>N > , > . j j . 
JZ JZ JZ J I JZ n a a a a a a a a a a a a a a a a a a a a a n a a a o . _ -

•H -H -H -H -H -H -H -H -H -H -H -H -H -H -H -H -H -H -H -H -H -H -H -H -H -H -H 

JJ JJ JJ 
CD OJ CO 

CJ CJ CJ 

JD -H -H • H -H -H -H -H -H -H -H -H -H -H -H -H -H -H -H -H -H -H -H -H -H -H -H 'H -H —T -H • H 
OJZJZJZJZJZJZJZJZJZJZJZJZJZJZJZJZJZJZJZJZJZJZJZJZJZJZJZJZJZJZJ: 

- . C L L L L L L L L L L I C L L L U - C L L L L L L L L L L L L L I L C L L L C L C L 

-105-



cz 
>s O 
Cn -H 
QJ J J 

J J CU 
J J o 
CO o 

CO _ l 

O r-j r-j 

t j 
QJ 

C 
QJ 

O 

<r <T <t <t <t <t <r 
i : * 3 3 3 3 3 3 3 : S J S J > . S J S 1 " O O O O ; 
I z z z z z z z z z z m z s s s i i : s i : r - i c sric 

ra rj JJ 

p
o

 

p
o

 t # d
. 

T J T J T J 
c ra C J CJ • • T J T J T J T J T l T J o O O O 
o JJ 0 . T J T J O 0 O O T J T J T J T J T J T J T ) T J T J T ) T l T ) T J T J T J T J T J O O CH CH CH CH 

•r-t C/J O O Cj CH CH CH O 0 O o o O O O O o O o o O O O O CH CH C L . Q - 0_ a . T J T ) T J T J 
J J < < C J C J C L a. a . CL. Cj CH CH CH CH CH CH CH CH CH CH CH CH CH CH CH CH a . a . O O O O 
CO c r— r— 0 - < 0_ a. C L a. a . C L 0 - a . a . a . 0 - a . a . CL. a . a . a . 0_ < e£ <C < CH CH CH CH 

E o - 3 I i i 1 i i l— r— r— 1— a . CL C L Q-

O J J ro co CO CJ CO 00 1 1 1 1 1 1 1 1 1 1 
L - CJ cc CH CH 1 CH QJ CJ CD CJ CH CH CH <. < < CC <: < C C < cc < CC ce <C < OJ CO 

J C/J O O O J J J J J J J J o a c LO LO LO LO uo LO LO uo LO LO LO CO LO LO J J J J o CD o o O O O CD O O 
T J J O i - H r—t < r - | ra co CD CO i-H r-t r-t J D JO JO J J JD JO J O J J J D J O J O JD JD J D CO CO J D J O JD J D J D J D J D J D JD JD 

o
l a 

CH 

C J C J C J C/ l C J >- >- > >- C J C J C J C J c j C J C J C J C J C J C J C J C J C J C J C J C J >- >- CC c C CC < < < < < < < 

P
o

 

a . > > > > > > > > > > > > > > > > > > > > > Di­ _> > > > > > > > > > > > > > > 

TD 
OJ 
3 
C 

C 
o 
u 

m 
IA 
QJ 
CT 

c 

J j 
3 
o 

JZ 
Cf) 
c 
s 

m 
QJ 
CT 
C 

ro 

L J LJ •v^ U J JZ U J 
v.^ 

3 3 

• \̂  
~~ 
\̂  

3 3 3 3 3 -— U l 
V 

3 3 3 Ul U l U l U l UJ U l U J U J U J U l 3 

O a o c o a co CD CD Ov CD CD r v o o a o o a CD CD CD CD o CD CD ZJ CD CD o CD CD 
t r j VO CO CO I A CO VO VO CO rA I A CO V O CO r A LA r H CO VO vo CO CO OD C v OS VO —1 r H eo vO VO OS CO 
ON vo Ov 6 C v rA OD r» VO CO rA VO r A VO C v r A VO I A C v VO VO OS cs Cv C v Ov VO rA I A a r v VO Ov OV 
i-H 

1 

i-H 

| 
i— r - l r H r H r H r H r H Csl r H r H r H r H CS| CSI Csl r H 

CO CO C/J 
<t 
I A CO CO z z z Z z z Z CO LO 0 0 C/J 0 0 z z z Z z z Z Z z z z z Z 0 0 z z 

o CD CD c a o a o C v VO a o CD CD CD o o o o CD CD a a CD CD o o CD CD a o o LA VO 
Ov i-H r-H CD CO r H VO VO CO CO rA rA CO CO CD Ov v f r H vo VO CO CD vo CO L A rA VO I A LA CO VO r H I A r H 
0\ I A I A -iH OS rA vo VO CO OS rA CA CS Ov OS Ov Cv I A VO vO C v OS vo C v vo rA VO rA VO o r v rA r v I A 

Csl CSI J J r-H CSI r-t r-t r H r H r H Csl •H r H r H r H r H CSI Csl r H CSI 

Cv rA rA 

CJ 
QJ 

00 

CD CSI CO r- v t 
r H 
CSI v f 

r H CSI I A r H r H r H Csl rA r H CSI r H CSI 

=* vfc % ^ =* ̂  *= r H v f 
LA 
V0 CO 

O
T

 r H CSI 
O CD a o o VO VO VO VO rv r-- r v rv CO VO VO v t : VO OS tttt r H r H 
<t v t v f v t v t LA LA I A L A VO VO vo VO vS= v t : vtt v t v t : v t : 

r H <t v f v f v t v f v t v t v t v f v t <t i t v t >>rA r v I A o 
ctt r H I A I A I A I A rA r A rA rA rA r A rA rA r A CH r H Cvl VO VO r H VO CO r H CO CO 

QJ vfc J J r H r H 
VO 

E O CO vfc 
ro I A OS r H <t v f t J fH fH C l CH CH fH CH fH CH fH fH CH tH tH fH CH iH f j CH fH 

z % v i =S= I A 
1 

I A 
1 LA vo r v CO 

I A 
r H 

v t 
r H 

LA 
r H 

h - t— 1— 1— 1— r— 1— r— i— 1— 1— l— 1— CO 
L _ 

CO 
u. F

e
 

r— 1— >— r— 1— r— r - 1— 

r H r; z T VO r v v vt : vS: v V vt7 t i t 
—t r— | r— ZD ZD ZD Z J ZD ZD ZD ZD ZD ZD ZD ZD ZD CO ro ro zo ZD ZD ZD ZD ZO Z D . Z D 
CO r. z _ CO CO ZZ. z T " ~ " T>" • • • • • • • • • • J J JJ JJ 

Z D . Z D 

J J J J J > > > > > >• > > > z- c LZ c CC CC CC CC C C c C c c CC 
CO G) CO CO ro QJ OJ CO CO CJ CO C) ro CO ro 

c c CC 

T J J J J j J J JJ J J J J J J JJ J J J J J J U l L J L J U l L J L J U J L d L d L d U l U J U l uo LO LO > > z- J » > 
C ro CD CO 0 0 uo CO CO ro CO ro CO Cu 
ra JJ 4-J J j J J J J JJ J J JJ J J j j 1 1 1 i 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 I i 1 1 1 

0 0 t O L O 1 i L O L O LO 0 0 oo 0 0 LO 
CH CO to CO 2 CJ cn CO 00 ra CO to to ra CO to CO CO to cn to C/J cn m ra 
CD i 1 1 c c 1 1 1 1 i 1 1 CD CL Q . C L C L a a . C L to. a CD. C L Q . CL C L C L a C L C L CJ. a . C L C L 

J J CD o • H • H • r-l • H •—I • H • H •ri • H • H •r-i • H •r-t • H • H - H • H • H - H 
CO r H <—1 r H fH fH r H r H r H —t r H - H r H r H r H r H r H .—1 r H I—1 —i —i r-t r H •-i r H 1—1 —i ,—1 r-t r—t r—t r H r H r H r-t —t 
CH r-t r H r H > > •r-t •H - H • H •H • H • H r H r H r H r H r H r-t r H r-l r-i r-i r H r-t r H r H r H r H r-i r-i r H r H r H r - l r~t r H 
QJ QJ OJ CJ CO CO JD J D JD JO J D JD JD • H • H •r-t • H • H •r-i • H •H •r-l ' H •r-i •r-i •H •r-i • H •r-i •r-i •H • H • H • H • H •H -r-i 
CD- JZ . C JZ sz JT. a CD O CD o O Cl J Z J Z J Z J Z J Z J Z J Z J Z J Z J Z JZ J Z J Z J Z J Z J Z JZ J Z J Z J Z J Z J Z S Z J Z 

CD C/J L O UO C J C J ^- - * L - - i . Z - C L 0_ C L Q_ C L a . a . C L C L C L C L D_ C L C L CL. o_ CL. C L Q_ C L Q_ a . C L C L 

- 1 0 6 -



c >~ o 
Ll -H 
0) 4-> 

J J CD 
-P o 
CO O 

cn _ i 

I '—I H I 
I S S U. O I J-C 
I I 

•D 
C cn 
CO 

t
u
 

d
.
 

T J 

c CO o O 

• 
• o 4 4 • • • • • CJ Cj T 3 T J * • H CO T J T J T J T J T J • a. Q . O O T J 

4-> O O O O < O CC T J U C-l O 
CO c C4 t 4 14 C4 •a CH • 3 < O < < CC a. CL CJ < E o CL 0 _ Q_ D_ a. a. a . - 3 C4 •a V— r— CL •a C-4 • H CL 0 - a. Q Q < i 1 CL 

o 4 4 1 1 1 1 i i i i 1 •a 1 

u. CJ 1 1 I LO LO 0 - cC < i 
ZJ O o O O o o o o O UO LO O 

•« T J JO JO JO JO JO JO JO < c c < JO JO 1 1 i JO JO JO < •-H O < CC <r c c < < < OO t o LO < < CJJ J j CO < CO 

o C4 a a a CO 

o CL. • • • • • • 

• 
• • • • • 

a M
S

 • CO • • • Q . > > > > > > > > > > > > LO LO 
M

S
 > L d > > > 

I A 

CJJ 
cn c ra cc 

J J J J fc 4 J 

c CO JZ Cfl 

o ra 4 4 co o L d L d 
1—' LA m 
- P r A m 
CO P v 
CO QJ r H CO 

I d a 
c a 

cr 
c 

t A ro • H ro 
I A ce 

-
L
 

sn
 

cc 
QJ c fc 

OJ CJ r—S JZ .—-. s _c c (4 c 1-C z r-J J J H a < OD o C J a C J L . C J X 2 . o 4 J 
•r-t QJ ro ZJ N 1— u 
_ J 

t
t
 QC 

S
n
 

J
IU

 

S
o

1
 

c QJ fc NO 

o _ l J Z r- Csl P v 
• H J J r H r H 
J J J J ZJ c 
O •r-t o o . o CL 
CD c co • H • H • H 

CJO 
p v 

3 \ 3 L d 

\ b
r
i 

I d J * L d L d L d 

\ ^ V 
s 3 

S v 
2 "7- L d L d 

- v C
 L

 

s
h
 

E T J r-t o o O c O o o a o o o CD O CN CN O o CO tz 
O C L A m r A 5 ON LA r H ON 0 0 NO t n I A I A CO CO OS I A LO 3 
(4 ro Q. SO NO CN o ON NO r A ON ON NO NO r A NO OS OS OS r A O 

C|_ 
— V M

l r-t r-t >~ r H CN r H r—t i-H r H r H 1 r -

c - P CO 1 1 I »- 1 I 1 i 1 1 1 1 1 1 1 1 1 r H fc 

o QJ c l A NO 
• H QJ s CO CO uo r A LO LO CO z z z z Z z z z z CO r A 
4-> L u o — \ S v v . . S v \ \ S v S v S v S v S v S v \ CD 1— o o c O o a CD CD CD a a o NO -O o o C 
CJ C CO ON CO o r H r H ON ON NO NO r A m CD CO CO r H ON a 
• l-H fc O N ON ON • H m r A O N ON NO NO r A I A I A OS ON r A ON •r-t 

v t 
r A 

c 

r-t •—1 

S
e

c
t
 

CN CN r—t r H CN 

S
e

c
t
 

3 2 2 3 
W W 
o o o a 
NO co co NO 
NO m os NO 

uo co z z 
S v W \ 
o •—IOO 
co m NO co 
os o NO ON 
i—I CN rH 

co m 
pv CO 

=8= CJ 
cc 

v t r H O z 
r H CN m LA l A I A > P v CO OS v t v t t t I j t J I A I A r A 

• 
v t 

i - J •-> LA I— 1— 1 
L -

1 
C J 

i 

nz 
r—t 

t
e
 

s
t
 

O O o cn cn CD > N •v t v t t t t t v t GO CO 
r H r H r H OS CJ r v r NO J J • QJ OJ CO OJ r-t J J v f >, CD Q r A CO ZZ r H 

E • • • JJ J j J J t t CD v t t j Cj T̂  : - CD i • t t 
CO I J Cj t J ro ro t s l J J J J LO Co c o J J C J 1 z 

Z 1— 1— r— 

S
t
 

JJ 
u o 

s
t
 v t 

F
e
 

QJ 
L_ 

CO 
L i ­

OD 0 0 
C= E c t

a
 

OJ - A
B

 

r H • • CO • • Zt ZJ 5 CO J J CJ 
r H CD ro ro i 1 1 J j ra CO ra CD Z J ~J z t zt ro c • OJ 
QJ • • • ro JJ J J JJ • • o CJ u i JJ 1—1 J j J J 

3 < c c < CD CO CO J J c c t z < < ra ro ro CO C CO 

• • • CJ CJ CJ CO ro CO ra > > 

>• 
cz fc 0 J J 

T J 

>• 
> •r-t •r-t •r-t u o u o CO > o i c C J CO 

LZ > > > 1 i i i CO f j 
CO 1 1 i I J 

CO 
l-l 
Co e

r
 

CO 
1 1 i 1 1 r , . il

 

T
T

 

QJ 
J J id

 

I J ' CO CO CO LO u o u o CO CO to to CO CO c n c n c n 3 o to ZZ r H 
O CD CD. CL t z CL CL CL CL tD. C cz c CO 

J J •r-t •H •r-t CO CO CO o •r-t • H • H • H • H L d L d L d • CJ 3 > N O 
• CO r-t r-t r H CD CO CO l-J r-t r H r H r H —1 X J - J Z CO 
Cj r~t r H r H • H •r-t •r-t r—t r H r H * H r H CO CO CD 1 J J I j • 
QJ •r-t —t • H J J J J J J o • H • H • H —1 •r-t CJ CJ CJ C r H J C CL 
CL JZ JZ JZ •r-t • H • H ro JZ J T JC J Z .CZ • H •H • H O • H o Z) • 

O CL CL CL C J C J C J —-a . CL CL CL CL OJ O J CZJ CD CO LO 1— 

- 1 0 7 -



I 

u - H 
CO J J 

J J CO 
J J O 
CtJ o 

crj _ i 

I L L . b . U . U . L u L L . L L . I 
I 

m <r IA cu 
. L L . L L . r - l O I - H r - i | 

I 

T J 
C co 
CO Z3 

J J 

c CO 

o J J 
• H C/J 
J - l 

ra cz 
e o 
CJ • H 
O J J 

U . U 

z> 
T J 

o 
o t J 
O Q . 

0 -

T l 
0 
CJ 

0 -

• • I 
T J T J 
O O < C 
Cj CJ « b < < <ZJ 

Q - Q - 0 - * 3 ° a 
CJ— Q_ CO 

I I I CO 
I I > 

O O O cu 
JD _Q X I < t < Q) 

< < < to m cc 

co tr j cn > > z 

T J T J I 
0 O < < 
CJ CJ » 3 ° a 0 -

O - O - 0 _ O . tU 
OJ 

1 I I I Ct-

O O O O O 
X ) X ) X J X I X J 

< < : < < < : 

T J T J 

o -
T J T J 

o -
T J T J 
O O 

( j CJ t j Cj Cj Cj 
Q - C L . Q _ Q - C L . Q _ 

ec I I 
•a 
Q_ <t - CL-

CO QJ 
I CO CO 

QC CC 

cn o o 
X J X l X I 
o <c < 

I t - CL-

CO CO 
CO CO 

CC CC 

o o 
X l X J < < 

I I 

t l - t l _ 

CO CO 
CO CO 

cc tr 
o o 

X I X l 
< ec 

T > 
O 

• • CJ • 
T J T J Q_ T J 
0 O O 
Cj CJ eC t j 

CL CL I— CL 

1 I I I 

C L _ I L . 1 _ . I L . 

CJ tU CO CO 
CO CO CO CO 

CC CC CC CC 

T J T J T J T J 
O O O O < 
L l t J t j L t 

O - CL CL 0 - CL 

I I I I 

e c e c < < L t 

o o o o t n t n L o t n o 
J D J D J D J D J D J D J D J D - H 
< < < e c o c J J C J J C J J C J J 

_ > > > > > > > > > > > > > > > _ > 

J J J j J J JJ 
to CO OJ OJ 

ra CO ra ra 
U J L U L U LU 

m LA LA L A 
I A I A I A I A 

QJ CO QJ CO 

a a cr cr 
c c c c 
ra ra ra ro 

cc cc cc cc 
tu _ „ ., C Ll J Z JZ L U CJ -J ao < J Z X hH l - J o J Z 

• H CD JJ JJ J J JJ _ J J J _ j ZJ ZJ Zt 
J J o a o O 

LZ CO C/J tn 1 0 tn 
O _ l 

•H co CO CO ao 
J J J J r H QJ r H r H r H 
O - H c 
QJ C a o a a a 

C/J ZD • H z • H 3 2 3 UJ LU 3 • H Ul 2 LU U ~- • H 

JZ J Z \ \ \ \ J Z \ \ \ ~ v 

"• ̂  
J Z 

E TJ OJ to CO o o o O CO tn o o D CO o tn 
O C c c VO CO VO r H OV CC' c rA VO rA t A vo LZ 
CJ CO s 5 VO OV VO I A OV ov 2 rA VO rA vo vo 2 

Ct- o o rH CM r H o r H O 
-—v 1— 1— 1— t— 

C J J 1 1 1 1 1 1 1 1 1 1 1 
O QJ 

• H QJ rH CM z z 10 z z LO rA Z C/J CO LO z <t 
J J l i ­ \ \ \ \ \ \ \ ra c c o o o o CD a tz r H a o O o c 
o c o o CO VO CO I A rA CO o o VO r H CO rA o 
O L J • H •H OV VO Ov rA IA Ov • H rA VO I A Ov rA • H 

—J J J J J r H r H r H J J CM CM '—I J J 
CJ O o o 
tu QJ QJ QJ 

C/J LO i n 1 0 

J J J J to 
to cn ro 
ro ro LU 

L J L U 
LA 

LA m I A 
m I A 

CD 
QJ tu cn 
CU O l c 
cz LZ ro 
ro ro cc 

cc cc 

- -JZ JZ J: JZ JJ JJ 
JJ JJ ZJ ZJ 
ZJ o o o 
o o in in 
co co 

r- r-
CO 0 0 r H r H 

U U O < L - Q L O I J v . t _ Q c J D O 

i A 
rA 

CO 
CJl 
rz 
CO 

oc 

cD-
cD- a . -H 

• H J Z 
JZ JZ 
CO to 
tz c 
2 2 
o o 

- - I A CM 
CM O - r A I A 

LZ LZ 
O O 

2 3 3 LU U l 3 3 LU U J 2 L U 3 3 LU j J J J J J J J 

\ —, \ w \ \ \ \ \ \ 
V \ U CJ O o 

D O o o o O CD CD CD CD rc O CD CD CD CD CO CD CO QJ 
CO vo CO VO CO ON CD CO VO VO CO H VO LA rA CO oo cn oo CO 
OV vo a vo ov ON ON ON VO VO Ov f A VO vO IA ON 
r H CM rH r H r H r H CM r H r H I 1 1 1 

1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 r H CM I A <o-

z 
v ^ 

z z z z z z z Z CO tn z z Z z CO 

o a CD CD CD o CD CD CD o a CD O CD O o 
f A CO vo rA I A I A LTV L A UN r H —H m vo t A rA VO 
I A ON vo I A rA I A VO VO VO I A I A rA vo rA rA r-

rH r H r H r H CM CM 

T J 
C 
CO 

CH 

O 
J J 
CO 
L t 
CO 
CL 

L l 
O r H 

• H 
CH 

QJ QJ 
CL CO 
ZJ —I 

0 0 

X 
ZJ r H 
ro =3= 
co 

T J • 
CO . 

Q JD 0 0 
CO 

i • ZJ T J 
L CJJ CO CO 
I r H 
I I I c 

VO VO 
< f < t 

ON ON 

• o 
O OJ I 

j - i c J D t n 
QJ O J J CJ 
c_ cn co J J 

X J CO CO 
LZ O 2 > -
CO X 
O l . . 
ro x i x LU 
CZ L t 
ro co • • 

X X > X 

>. 
L l 

0 0 

O J J 
C - H 

•H <r vo LZ 
r-H r-i ZD 

CM Q . 
=S= ZJ 

o 
• CH 

J J C J 
l / J 

X J 
CO QJ e c 

Lt - L L . 

E 
ro co ZJ 

J J J J o 
c e o 
ro co ro 

co oo > 
co 

ro cn i i i 
CO CD 

_ j ce to tn tn 
a a. a 

I > * - H - H - H 
CJl r H r H r H 

O L t r H r H r H 
O QJ - H - H - H 

rH CM <* LA CO i n co 
CM m vo CO r H r-i r H i-H r H OV r H CM 

t fe H t A r H r—i 

I A rA rA I A I A rA rA rA I A I A 
r H r H r H r H r H r H r H r H r H r-i < f Ov ON CV 

rA < t <r Nt 
str <r <r 

CH CH Lt fH CJ Lt L l Lt CJ fH 
I— h - 1— 1 1— 1— 1— r— 1— r - • • • • CH CH CJ CH 
CM CM CM CM CM CM CM CM CM CM t— r— I— r -

>- >. >, >s >> >, >, >> >* > V 4 J JJ J J J J r H 
VO L t L t Lt CH CJ CH CH CH CH CH •ri •ri •H •r-i 
o- J J J J H J JJ JJ JJ JJ J J J J JJ LZ LZ LZ C 

0 0 0 0 CO CD CD CO CO CD CD 0 0 ZD ZD ZD ZD J J 

CM J J J J H J J J J J J J J J J J J J J J eC < < < LZ 
• H •r-i •r-i • r-i •r-i • H •H •r-i •r-i - H CO on 0 0 LO ZD 

>> LZ c CZ LZ LZ c C C C C 1 i 1 1 
CH ZO ZD ZD ZD ZD ZD ZD ZD ZD ZD CO OD CD CD CO 

J J C J CD CD C J CJl 
0 0 O O a O LD o O O O O T J 

JD JD JO X J JD JD JO JD JD JO E { = E E U l 
CO ec ec ec ec < < ec < CC ec ZJ J ZJ ZJ 

Ul 

L - ZJ O Zl ZJ O 
E E E E E E E E E o o o o ro 

ro ZJ ZJ 5 ZJ Zt J Zl ZJ ZJ ZJ ra CO ra ro _> JJ D J Zl ZJ J ZJ D Zt ZJ ZJ > c- > 

>• 
LZ U o o o o o O u o O i 
ra CO CO ro ra ro CO ra ro CO CO 

• 
• 

• 
oo _> > > > _> > _> > L U L U L U LU r-i 

1 1 1 i i I 1 I i 1 1 1 1 1 1 CD 

to CO cn CO CO cn CO tn CO to cn CO to cn to TJ 
CL Q . a a Q . Q . a a Q to. t j - a a a a tH 

• H •H •r-i • H •r-i •r-t • H • H • H •r-i •r-t •H •r-i •ri ro 
r H r H r-i r-i r-i r-i r H r H r H i — ' r H r-i r H r-t r H T J 
r H - H r-i r-i r-i r-i r H r H r-t r H r H r-i r H —i H tz 
• H • H - H •ri •r-i •H • H • H •rt ' H • H •r-i •—i •ri •r-i ca 
J Z J Z J Z JZ JZ J Z J Z J Z J Z J Z J Z JZ JZ f- JZ j j 
CL CL ro­ CL CL CL CL Q - CL a . 0 - CL co­ 0 _ a. CO 

- 1 0 8 -



Appendix H 

TATE ENGINEER'S WELL SCHEDULE 

-109-



FE-1 State of New Mexico 
State Engineer 

WELL SCHEDULE 

Source of da ta : Obser l l 2 Owner Other 
Date /& • 7- 19_!__? Record £&>i>£C-los.tr ¥ 77OAJ£:^ 

LOCATION: County . . Map / • O . 

OWNER Sburf l iQE^-r^KKI f h & u c . -^t^iS/ce ^ o . 

DR u . i . y j j ^ C i q j & S o & Q i j ' G t f Completed 

TOPO SITUATION Q>. E lev 

DEPTH f t 0 Rept • Meas Use ~^r7rS/"* 

to f t r,ng J7/2J^^S^ 

PUMP: Type Make : : . 

Ser . no . /model Size o f d i schg i n . 

PRIME MOVER: Make HP 

S e r . n o . . Power/Fuel 

PUMP DRIVE: Gear Head B e l t Head Pump Jack 

Make Ser.no VHS 

WATER L E V E L : 7 f t l % l \ 7 ^ 1 19 ̂ g g ; , 

which is 111. f t ( g § f L S 
PERMANENT RP i s 

which i s f t described MP and f t LS 

REMARKS . 

Well No. on Photo DPN. 

Fi l e N o f i _ _ l i Loc. No / 7.. 3 5T 33 . 7 2 <£> -;// 3 
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Remarks cont. 

SKETCH: 

N 

/ 

I N I T I A L WATER-
LEVEL 1VD1.ASUREMENT 

DEPTH TO WATER I N I T I A L WATER-
LEVEL 1VD1.ASUREMENT Be low MP B e l o w 

LS 

I N I T I A L WATER-
LEVEL 1VD1.ASUREMENT 

1 s t 2nd 3 r d 
B e l o w 

LS 

natP /O 2- ^ S o 

Hour ^ j r p O h f i . Y r . • 

N o t POA ( ) POA ( ) 

,.2xi.,.—.f,,L. V . , f • 

/.fit 
Hour ^ j r p O h f i . Y r . • 

N o t POA ( ) POA ( ) 5v,%7 &.?"/ 5 7.9 8 
W L meas a f t e r pump shut o f f . min. Pumping W L ( ) 
Remarks /)')•' ' • ''• r >'- -T<r<or^r 



FE-1 S t a t e o f New M e x i c o 
S t a t e E n g i n e e r 

WELL SCHEDULE 

Source o f d a t a : Obser 

Date 70-3- Record ^y^QS^r./. 7%^.$ 

Owne r • O t h e r . 

Map 78D. /• rO LOCATION: County / . ^ ^ 

OWNER *SGu-rril-OC'z:T£.#ll f t f & l l c SeXutce- Co, 

DR 1 I.I.FR 75cmfi&o/Q.oUCl^ Completed <£?•- \$ B p 

TOPO SITUATION QczztQ FT PV S f S O - 7~ 

DKPTH 71 W f t 0 R6 t f~] M e a s Use 7^irS7' 7/Q7.£7 

CAS TNrv? 7 > L t l S Y ' c _ ^ t o i 

PUMP: T y p e . _ Make. 

S e r . n o . / m o d e l S i z e o f d i s c h g , i n . 

HP. 

Power/Fuel 

PRIME MOVER: Make. 

Ser.no. . 

PUMP DRIVE: Gear Head Belt Head Pump Jack 

Make Ser.no. VHS 

WATER LEVEL: f t ^ & -

'Pop .--/'" f7/' 
wh • v • / / -F+• above 

ich IS J-—1__ f t -j—XTT, b e l o w LS 

PERMANENT RP i s 

Eibovs &1DOVG 
w h i c h i s f t b e l o w d e s c r i b e d MP and _ _ _ f t b e l o w

 L S 

REMARKS 

AQUIFER(S),:i 7oj 

W e l l No . on P h o t o DPN. 

F i l e No 
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Remarks'cont. 

SKETCH: 

N 

1 

INITIAL WATER-
LEVEL MEASUREMENT 

DEPTH TO WATER INITIAL WATER-
LEVEL MEASUREMENT Below MP Below 

LS 

INITIAL WATER-
LEVEL MEASUREMENT 

1st 2nd 3rd 
Below 
LS 

S&./'L 
Hour . ^̂ pSpP̂ 8 • • • 
Not POA ( ) POA ( ) 

•fl.r-> Hour . ^̂ pSpP̂ 8 • • • 
Not POA ( ) POA ( ) •' ' - ' 1-

W L meas a f t e r pump shu t o f f . m i n . Pumping W L ( ) 
Remarks /7-^x?.T /.ts/ys/ S//- JiT^c.-O/^ 



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 JE3 Owner • , 
Date — ^c±fZc^ Record hy/^/>.-^£/Q^f~ &~77>*j<r.S 

Other. 

LOCATION: County. __ Map 

OWNER SSour/Jio^^-nzCgiJ PUBLIC. SOQiJ/cer Sc 

D R I L L E R ^ r ^ H B O r t o i i n H Completed. 19m 

TOPO SITUATION 

DEPTH. f t M R ept 
PAR TNPr-? Pt-rtST'tA n t o . 

PUMP: Type. 

O Meas Use ^ ' S T " 

f t r.n e CZ-gyg.^ 

Make , 

Ser.no./model Size of dischg. 

PRIME MOVER: Make 

Ser.no. , 

HP. 

Power/Fuel 

PUMP DRIVE: 

Make 

• Gear Head B e l t Head Pump Jack 

Ser.no. VHS 

WATER LEVEL: ̂ M l ft i*gg jSlgS 

.which 

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 . 

Well No. on Photo DPN. 

F i l e No <3^-3 ^ N n Z7.2Z/JV// 
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Remarks cont. 

! 
[ 

SKETCH: 

N 

a 

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 

natP }D * i q B ^ 

Hour tfjpPh^V * T 

Not POA ( ) POA ( ) 

Hour tfjpPh^V * T 

Not POA ( ) POA ( ) K/.o* 
W L meas a f t e r pump shut o f f min. Pumping W L ( ) 

Remarks 

"i 
ii 
1 

! 



FE-1 State of New Mexico 
State Engineer 

WELL SCHEDULE 

Source of data: Obser { 3 Owner Other , 

Date/.?"-2- I9^h Record byG^^/-P-3t 4- ^ 

LOCATION: County .. kS $ Map / . / , Q 

OWNER <5~0L/1-f/!-<r't£.sr/ h>fJ PuALlC Se.£\Slc£ Co. 

OR IT.T.FR <S6flfi/lOr1DHC» r-J PnmplPtPri ^ ' S 1 9 £ p 

TOPO SITUATION ^T^O El ev J?f(>S,/ 

DEPTH - ^ l 0 f t £EL Rept • Meas Use 2^^ZZ±/o£_^ 

CASING^^^rv-to f t Log jD/Pf ^ L . a j i S , 

PUMP: Type Make . 

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

PRIME MOVER: Make HP . 

Ser.no. Power/Fuel 

PUMP DRIVE: Gear Head B e l t Head Pump Jack 

Make Ser.no. . I I VHS • 
-EMEL-Jl2ll£ f t reP*~. / P - * ia & > i ^ . 
J ' °' • • L

 (mea_s^7-^
 x — ^ ^ ^ 7 

which is_Z_Z_€ f t g g j P L s 

PERMANENT RP i s 

which i s . f t b e l Q W described MP and f t b e l Q W LS 

REMARKS. 

Well No. on Photo DPN. 

>ile Nn° L U - ^ Loc. No. n & l T . J ' J / M / ! 
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Remarks cont. 

SKETCH: 

N 

i 

I N I T I A L WATER-
LEVEL MEASUREMENT 

DEPTH TO WATER I N I T I A L WATER-
LEVEL MEASUREMENT Below MP Below 

LS 

I N I T I A L WATER-
LEVEL MEASUREMENT 

1s t 2nd 3 rd 
Below 

LS 

Date., A " ,19 / . ' ? 

Hour . / * ; T 

Not POA ( ) POA ( ) 
X ft-Hour . / * ; T 

Not POA ( ) POA ( ) 47.tr 
W L meas a f t e r pump shut o f f min. Pumping W L ( ) 
Remarks /77f/?<?. /-.wV/ />/- Xrr.pt-~ 



FE-1 S t a t e of New Mexico 
S t a t e Engineer 

WELL SCHEDULE 

S o u r c e o f d a t a : Obser fclSJ Ownei .r • O t h e r . 

Da te / / ? - 2- 1 0,^0 BPrnrH hy £^3tZCkcxCk $7 7o^^5 

Map . /Xo. /, o LOCATION: C o u n t y 

OWNER *5btJrtU0£tt'£:A?A/ PstXL/r. . W / g f - ^ f t . 

nRU.i.FRr^A?/^.r?Q/2gV<S A- Comple t ed " 7 ' ^ 1 9 - £ p 

TOPO SITUATION E l e v . : : : ^ ^ > ' r ? 

DEPTH. f t 

CASTNG^ P t t i S f / C j a t o 

PUMP: Type 

S! Rept CD Meas Use "TcgST"; hj£>L^ 

f t T.n g . ^ i ^ g ^ S 

Make : 

S e r . n o . / m o d e l S i z e o f d i s c h g . m. 

HP. 

Power/Fuel 

PRIME MOVER: Make 

Ser.no. 

PUMP DRIVE: Gear Head Bel t Head Pump Jack 

Make Ser.no. VHS 

WATER LEVEL: M J l L f t J ^ £ l 3 _ , 9 ^ | | f g . 

which i s A l * " f f j ^ 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, 

•'••"'1 ;TT>—»• ~.. "7 

Well No." on Photo DPN. 

F i l e No 
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Remar.ks cont. 

SKETCH: 

N 

I 

I N I T I A L WATER-
LEVEL A1EASUREMENT 

DEPTH TO WATER I N I T I A L WATER-
LEVEL A1EASUREMENT Below MP Below 

LS 

I N I T I A L WATER-
LEVEL A1EASUREMENT 

1 s t 2nd 3rd 
Below 

LS 

D a t e / ^ 7 2 ^ 
Hour ^ 0 , # / . ^ 

Not POA ( ) POA ( ) 

AO. c?'1 D a t e / ^ 7 2 ^ 
Hour ^ 0 , # / . ^ 

Not POA ( ) POA ( ) 

/.70 

D a t e / ^ 7 2 ^ 
Hour ^ 0 , # / . ^ 

Not POA ( ) POA ( ) 5?,9/ 
W L meas a f t e r pump shut o f f min. Pumping W L ( ) 

Remarks /77/->A<. . /• V 7?/ Mr.rn&& 



s 





/ / o j / f j /t//?«J /^[^S/ ^ 0 

(Jo/?* U/< /Ti£*/s** - free 



C/A^Al, __... 

rh 
<>// 

-f~J*nJ'tJ>- / / C / r / e s - ' . ^ s / / / /77LS-, 

( / r f c * ? uS(3j __^S-41 > 5 i . . ^ . _ > _ _ _ _ _ 0 £ f - r c . £ _ _ __J "Z" 

>f/'^/ J.??? a^i~s ^ rt-Su-Jfj /*? /WTsr^4 S.77Z, & Cd>Sr~S 

/jz->/r S u r J / t y _ y Q_»._^Q//._ S.wM. useS£ . 

u u »>7_ ___j/rj£ foP_ £>r£Q_ , 4 / / / i / i e s ^ O SH *?/-^eL. 

j^y e r d -J2* u" .__ S~S. & c /A? S&^S&L? . C c _^diS"''"t 

$ 7^ <*v 4 J . * * S > f /s'./f f£'+ _5 __ u/s _ 

c f s f i p t <L._e /r_ 4 _ ^ S S S u / 7 ^ f i / * 2 . _S c r s ^ c f _ uy^y^y-

_o?y?t>> f y . s ' f s J >_>^V J7*Aer/rtf ^P ~^J- .Py.^.. pStr/j; 

.rt/?c?s7f-. 

r f f / i i / / y __trv&7^fr S&*/-^ < tAsej/' U/CJS 

^ f / s r l S ^ ^ / e r f s / k s JT/ U r PAJ> O2 y^u^y?,^;,, 7t~£'S7£~ _ . .3*" 

us c *c 

I t / C ^ J£ <£Sy St? J^J ho*? S d J 3 U ' » { d c f s w 

3S / y ^ j C^/Ur/Jt^ ^ 



/ty/>td^ts*7*~£ <Pr-d£L, 

3 year's Qyo_ 5^^/ ^^77 =^ -^S" & &&sf . 0 ^y? j r <3y*. 

££C<2«-f _ _ Sr S 7)CJ« r ^?C<sx/f*p 7 u £S7 l ~s7*S_ ^ 

_SA n rf--/'sf T^O" -5~sia*</ f*ur u^^i/e t~ 

.-^.t^ur^-S. PU^7^^_. _ AT* "S <z.7f S"'- S^ 7^/7 /y~ 

A 7L\\\1 y7 S f s f s * ~r y Lf^/Zs &jS_J?»e?_ C> A^>^c 

7)/*s. -2-1 cP _ A& £ +>_. e. S^/^t^7p__ cr*s 



Mir// sr#/>y 

C-eo/eri/ /AV>vo/^y: - 7~4f <?y& ^ / i 

_^fr/rc S, sr <_._ fz C4<s/y /S jyy^&x/s^sA 

o. f / 30 -£ o /-<^^-€££7\\, 

.... . V ^ i i i V " . . . / s f . P _ / _ j z . . £ 4 A ° 4 $~ - f e e / __-£ y c>*\ S ut >^« l<r t r . 

- f s ^ r . ...... ^ P * < y^T v*se//<r C 3 ? .. 

^ ?^..//

/^/«_..^£r._^f.^__„s_t___^ r <>./*.- <?-f . ^-f.<?... S.A^. 

_£>ft*s.^/t*>rfe cr^_ s? # /leu'. yPupy?/Hf i ^ / s . 

_ / r / ! 7 * f * .... . 

o / o tj?/y^^ y^ '^ /Ay .. 4£p/<rrs ^ c_3?_rry_ . ./_< <_ 

' f A / > u y S _ _ y r y c j i / £ r / /s___ s ^ 5e,s»*<z 3 <?<> ,,_ S-^vv-<_r 

_/.5 (2 //so*"? _ 4%a ^/^K. _ ^ ^ y ? _ _ j / j y < r - ^ 4 / ^ 4 cy_^ey /se^t 

..fyd.Ue/...L .\n/'J*e?y'c. /P/esenTi) _ &H_ J <*? /<s.rr/cr 

.dr^^.e^/y^^ J , */sS ...... _._ 
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