
April 14, 1967 

Frank E. Irby, Chief, Water Rights Division 

Fred l i . Hennighausen, District Supervisor 

Disposal of water used in the Processing of Potash 

Attached is a report from E. C. Earry to c;e concerning an investigation 
he made of the disposal of water used in the processing of potash i n Lea 
and Eddy Counties, Nov? Mexico. As noted in his sunaaary, the potash 
companies are disposing of sor̂ o 14,CG0 acre feet of highly salinizcd brines 
per year i n open, unlined ponds. The national Potash Company has installed 
f a c i l i t i e s to pump excess brines into Laguna Plata, a natural depression 
which covers several sections and at the present time has a large surface 
area of water impounded. We w i l l immediately obtain samples of tho water 
in this lake, which has a large drainage, area, to determine what tho present 
quality i s . ( Within the nest few years Kernac Potash Company plans to cotaaence 
a nev disposal area north of the present disposal area and which w i l l cover 
about 1,000 acres. 

Ue w i l l continue our investigations and attempt to obtain quality of water 
data from shallow wells in the area. There is reportedly some stock wells 
of f a i r quality i n the v i c i n i t y . 

Fred II. Hennighausen 
District Supervisor 
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April 14, 1967 
VI-U-4; VI-C-4 

Fred H. Hennighausen, District Supervisor 

E. C. Barry, Basin Supervisor 

Disposal of water used in the processing of potash 

There are six active potash companies within Eddy County, New Mexico and 
one i n Lea County, New Mexico. A l l seven dispose of water used in the 
processing of potash by gravity flow through earthen or concrete ditches 
or through steel pipelines. The flow is directed by gravity into depressions, 
or sinks, where l t evaporates and seeps underground. 

The oldest plant operation, which is new owned by U. S. Borax, dates back to 
1931. The other plants, in order of beginning operation are, the Potash 
Company of America, International Minerals, Duval, National Potash, South­
west Potash and Xermac Potash which started in 1965. 

Figures on quantities of potash produced by each company are released only 
j to the New Mexico Mining Corsuissioa. The details of processing are not 

generally made available, however, tho basic methods used are flotation 
and fractional crystallization., ar.d one conpany reported that out of eight 
tons of ore only one ton of potash is recovered, leaving seven tons of every 
eight rained to be disposed to the tailing pile. The resultant brine water 
after ore processing is used to sluice the tailings to the disposal ponds. 
The average amount of fresh water used by each company i s approximately 2,400 
acre feet per annum. 

The method of disposing of the t a i l water having a high content of brine and 
dissolved solids (sodium chloride and potassium chloride and smaller amounts 
of calcium and magnesium chlorides and sulphates)•is the sane'by a l l companies. 
On March 27, 1967 a f i e l d check was toade by E, C. Barry to determine the approxi­
mate size of the evaporation ponds. A sample of t a i l water disposal was taken 
to determine the chlorides and specific conductance. A nap showing the location 
of disposal ponds is attached to this report. A sunaaary of the f i e l d check and 
other information Is as follows:-

U. S. Horax: The refinery is located in Section 13, Township 23 
South, PvCnge 28 East, and the flow of the t a i l water is to the 
southeast of the plant into a salt lake located i n Sections 17 
and IS of Township 22 South, Range.22 East. The lake area is . 
very large and covers several sections. A sample taken within 
the plant area indicates 131,000 ppm of chloride. 

, 

Part of the fresh water supply io obtained from a water well 
(C-791) located i n the K^J-Vstf* of Section 13, Township 23 
South, Range 23 East. This well is supplemental to Pecos River 
rights for a total of 6,518.625 acre feet per annum under surface 
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f i l e s 302 and 302-Amcndcd, 717.2 acre feet por annua under file3 
1056 and 1955-Combined and 15 cubic feet per second under f i l e 
1942. No other source of fresh water was found at the time of 
the f i e l d check. 

The company estimates 5% cfs of water is disposed of in the salt 
lake each year. I f on a 350-day continuous basis, this would 
approximate 3,820 acre feet per annua of brine water. \ < 

In addition to the refinery, U. S. Borax operates a-granular 
plant at the mine i n Township 19 South, Range 30 East, IS-IKi. 
At this plant water is supplied by three on-site wells (not 
declared) and shaft water approximating 403 acre feet per annum. 
Approximately 355 acre feet o£ brine is disposed of in a salt 
tailings dump. 

International Minerals: The plant is located in Section 12, 
Township 22 South, Range 29 East and the flow of the t a i l water 
is to the south and southeast of the plane where i t flows into 
a lower area. The area is very largo and covers several sections. 
A sample taken within the plant area indicates 11,220 ppm of chloride. 

Tae fresh water supply is obtained from two water wells, C-110 and 
C - l l l , both located in the cast one-third of Lot 9, La Hucrta sub­
division of Section 31, Township 21 South, Range 27 East. Declara­
tions C-110 and C - l l l claim an annual use of 2,000 gpm from each 
well. No other wells or source of fresh water was found at the 
time of the f i e l d check. In reply to our letter of March 23, 1967, 
attached to this report, i t was stated that fresh water input is 
2,500 gpm and output of brine water to the disposal area was 1,500 
gpm at the current rate of production. Totalizing meter reports 
indicate 3,480.6 acre feet of fresh water used during 1966 and at 
the ratio of 2,500 to 1,300, would be 2,003 acre feet per annum of 
brine water. 

Potash Company of America: The plant is located In Section 4, Town­
ship 20 South, Range 30 East, and the flow of the t a i l water is to tho 
west and south of tho plant. Tho area is very largo and covers several 
sections. A sample taken within the plant area indicates 10,050 ppm 
of chloride. The fresh water supply is obtained from water wciis L-iii80 
through L-1SS4 and Enlarged, and L-1SS0 through L-lSS4-Combincd-S, located 
respectively i n the SÎ ;S£>3̂ ;, SW?0H?jSWJf,' SS&SBfcSEfc, SE-̂E-VSE-V, m^^jSHk, 
a l l i n Section 13, Township 17 South, Range 33 East, and the SEVSW-̂SW!; of 
Section 12,-Teamship 17 South, Range 33 East. The total appropriation 
from tho 6 wells ls limited to 3,950 acre feet per annum. Totalizing 
meter reports indicate 1,0C9 acre feat was used from the 6 Lea County 
basin wells during 19C6. The f i e l d check disclosed that the company 
has other water wells on the plant location to supplement their supply, 
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however,' these wells have not been recorded with this office although 
they are now within the Capitan basin. A reply to our letter of March 
23, 1967 stated that 750 gpm reached tho lake disposal area. This 
would approximate 1,ICO acre feet'on a 350-day basis. 

Duval Corporation: The plant is located in Section 31, Township 
20 South, Range 30 East, and the flow of the t a i l water is to the 
west of the plant.- The area ic very largo'and covers several 
sections. A sample taken within the plant area indicates 90.200 
ppm of chloride^ The fresh water supply is obtained from water 
-wells L-361iS7T^3617, L-35S4 and L-52C4, located respectively in 

;! the SE&WtyMk of Section 21. the SVJ!i;3i;*;SE
?- of Section 20, the 

j; SW-fcStRs of Section 21 and the KÊ E'sSE-V of Section 21, a l l in 
\ Township 17 South, Range 34 East. Tae total permitted appropriation 
j from a l l wells is 2000 acre feet per annum. Totalizing meter reports 
t indicate 1,416 acre feet was used from these wells during 1966. Ko 

other source of fresh water was found at the time of the f i e l d check. 
A reply to our letter of I'arch 23, 1367 indicates 85% (or 1,204 acre 

• feet) would be disposal brine water. 

'national Potash: The plant ic located in Section IS, Township 20 
South, Range 32 East,.and the flow of the t a i l water is to the east 
and north of the plant. The area is very large and covers several 
sections. A sample taken within the plant area indicates 14,CC0 ppm 
of chloride. The fresh water supply is obtained from water welis 

| L-1613, L-1614, L-1613 6 L-lC14-Combined~S, L-2347, L-2343, L-2349 
j; and L-2350, located respectively in the SW&Ef£S25t of .Section 11, tho 
1 SW#W?JSE?J of Section 12, the E% of Section 2, a l l in Township 18 
ji South, Range 34 East, and i n the S!-J%SVJ?j of Section 10, the SŴ SVIfc of 

Section 9, the SÊ KŴ SÊ  of Section 7, and the SE?#W%SW5; of Section 
S, a l l i n Township 13 South, liango 35 East. The total permitted 
appropriation from a l l wells is 4,330 acre feet por annum. Totalizing 
meter reports indicate 1,269 aero feet was used during 1966. Ko other 
source of fresh water was found at tho time of tho f i e l d check. 

;| A reply to our letter of Karch 23, 1967 indicates that approximately 
350,000,000 gallons, or 1,074 acre feet per year, is brine disposal 
water. 

Southwest Potash: Tae plant is located i n Sections 9 a>ad 10 of Town­
ship 19 South, Range 30 East and the flow of the t a i l water is to the 
oast of the plant. The aroa is very large and covers several sections. 
A sample taken within the plant area indicates 103,200 ppm of chloride. 
The fresh water supply is obtained from wells*Uk5er1Hies L-1695, L-1696, 
L-1697, L-3393 and L-3795, located respectively in the SE-Vr>Ev;NE!c of 
Section 25, Township. 17 South, Range 33 East, and the SE&E&JWfc of 
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Section 30, the SE&J&Stfs of Section 30, the SŴ NE&TE-V of Section 
23, the NW£NW% of Section 26, n i l i n Township 17 South, Range 34 
East. The t o t a l appropriation under a l l f i l e s i s 3,972 acre feet 
per annum. Totalising meter reports indicate 1,901 acre feet was 
pumped from these wells i n 1966. The company has two additional 
wells to this supply of fresh water recorded under f i l e s CP-373 
and CP-379, located respectively i n the K-Ĵ SE-'̂ SE?j of Section 9 
and i n the SW&lWfcSWSj of Section 10, both i n Township 19 South, 
Range 30 East. A sample taken frog.well CP-379 indicatesJJi&^QOIL 
ppm of chloride. .The claimed appropriation under CP-37S and CP-379 
is a t o t a l of 1,855 acre feet per annum. A reply to our l e t t e r of 
torch 23, 1967 indicates that 972,964,000 gallons (2,936 acre feet) 
of fresh and "-brackish water was used last year and that nearly a l l 
was routed to the t a i l s disposal area. 

Kermac'Potash Company: The plant i s located i n Section 4, Township 
21 South, Range 31 East, and the flew of the t a i l water i s to the 
south and southwest of the plant. Field check of thi.3 plant was 
also made May 9, 1966. The area i s very large and covers several 
sections. A sample was taken from the evaporation lake and the 
results indicate 17S,G0Q ppm of chloride. The fresh witter supply 
i s obtained fronfwells under"files L-2722, L-2723, L-2724, L-2725 
and L-3063, located respectively i n the SWsHW&flJfc of Section 1, the 
KE'<SW'4 of Section 2, both i n Township 18 South, Range 34 East, the. 
SE% of Section 35, the' SW-̂ SŴ St:̂  of Section 36 and the SE% of Section 
34, a l l i n Township 17 South, Eange 34 East. The t o t a l appropriation 
of these permits i s 3,810 acre feat per annum. Use, according to 
meter records, i n 1966 was 1,774 acre feet. .Judging from other plants 
and disposal brine probably i s about 1,500 acre feet per year. 

In summary, seven potash companies i n the area between Carlsbad and Hobbs and 
southeast of Carlsbad arc disposing of coma 14,000 acre feet per annum of 
highly concentrated brines i n eight open, unlined ponds where the. water either 
evaporates or seeps underground. 

E. C. Barry 
Basin Super\'isor 
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Core d r i l l i n g f o r o i l led to the discovery of potash i n the Carlsbad area. 
This was i n 1925. F i r s t production was i n 1931, by the U.S. Potash Co., l a t e r 
called U.S. Borax & Chemical Co. By 1957 s i x companies were mining and proc­
essing potash i n the area. Potash production i n New Mexico, valued at $85.1 
m i l l i o n i n 1962, constitutes about 90 percent of t o t a l national production. 
About 95 percent i s used for f e r t i l i z e r . 

F l o t a t i o n and f r a c t i o n a l c r y s t a l l i z a t i o n are the two basic ore-treatment 
methods used to recover s y l v i t e from the Carlsbad ores. S y l v i t e may be sepa­
rated from h a l i t e by f l o a t i n g or depressing the s y l v i t e , the medium being 
brine saturated w i t h both sodium and potassium chlorides. The f l o t a t i o n 
reagent, usually amine chloride or amine acetate, i s added to the deslimed 
pulp. A f t e r conditioning, the pulp i s sent to f l o t a t i o n c e l l s f o r recovery 
of the s y l v i t e . The h a l i t e r e j e c t i s repulped and pumped to a t a i l i n g s d i s ­
posal area. I n the f r a c t i o n a l - c r y s t a l l i z a t i o n method, generally the crushed 
ore i s mixed w i t h hot saturated sodium chloride b r i n e , which s e l e c t i v e l y d i s ­
solves the potassium chloride. Subsequent cooling of the brine r e s u l t s i n 
separation of the potassium chloride by c r y s t a l l i z a t i o n . Fractional c r y s t a l ­
l i z a t i o n may involve using a vacuum to e f f e c t rapid cooling. 

Following are water-oriented descriptions of the potash operations. 

Duval Sulphur & Potash Co. 

Twenty-two miles east of Carlsbad is a 4,000-tpd plant operated by Duval 
Sulphur & Potash Co. ( f i g . 5 ) . The product i s muriate of potash. The ore 
( s y l v i n i t e ) comes from two underground mines, one i n the plant area and one 
13 miles to the north. A l l units are operated 365 days per year. Operations 
are on a t h r e e - s h i f t basis except at the o u t l y i n g mine where the work schedule 
i s two s h i f t s per day. Employees t o t a l 360. 

Three wells provide the 550 gpm of makeup water needed for the operation 
( f i g . 6). From a deaeration tower near the w e l l s , the water i s pumped 5 miles 
to two 210,000-gallon head tanks. Gravity flow delivers the water the remain­
ing 25 miles to a 100,000-gallon storage tank. The pipeline i s 12 inches i n 
diameter at intake and 10 inches wide at discharge. The e n t i r e l i n e i s buried 
4 f e e t . 

Water requirements f o r the mines are small; a l l blast holes are auger 
d r i l l e d without water. At the Wills-Weaver Lease mine the n e g l i g i b l e amount 
needed, a l l f o r domestic purposes, i s brought i n by tank car. The Saunders 
Lease mine, i n the plant area, takes 2 gpm for dust con t r o l on underground 
haulage ways. 

New water f o r processing and waste disposal t o t a l s 525 gpm. No water i s 
needed for dust c o n t r o l i n crushing operations; dust i s collected by mechan­
i c a l means. About 30 gpm i s l o s t by d i r e c t evaporation and k i l n - d r y i n g of 
product. Recirculation of 1,937 gpm f o r cooling i n the c r y s t a l l i z a t i o n sec­
t i o n involves a loss of 10 gpm i n the water-cooling tower. About 150 gpm of 
new water i s added to the plant discharge; the t o t a l of 485 gpm i s barely 
s u f f i c i e n t to sluice the 2,900 tpd (about 2 tons per minute) of waste to the 
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pond. The pond, about a mile from the m i l l , i s i n a permeable formation, 
which accounts f o r the small size of the pond and consequent r e l a t i v e l y low 
evaporation loss. Seepage of 410 gpm represents nearly 80 percent of the 
water entering the processing system. Recirculation from the t a i l i n g s pond 
would be economically i n f e a s i b l e , mainly because of high cost of removing 
slimes. 

A t o t a l of 23 gpm of new water i s required for the changeroom, laboratory, 
shop, warehouse, shipping and storage area, and o f f i c e . A n e g l i g i b l e amount of 
water goes to a i r conditioning. 

The company has investigated water conservation p o s s i b i l i t i e s by experi­
menting w i t h l i g n i n sulfonate, which i s a dust p a l l i a t i v e , and hexadecanol, 
an evaporation i n h i b i t o r . I n both cases r e s u l t s were inconclusive. With 
r e c i r c u l a t i o n of 1,987 gpm, the present water supply i s s u f f i c i e n t . 

Although the new water i s potable, i t requires deaeration to prevent cor­
rosion i n p i p e l i n e s . Sodium s u l f i t e i s added as a scavenger i n oxygen removal. 
The r e c i r c u l a t e d water i s occasionally treated w i t h small amounts of hydro­
c h l o r i c acid to remove scale from pipelines and the heat exchanger. Results 
of analyses of the new water (sample 1) and the r e c i r c u l a t e d water (sample 2) 
are given i n the appendix. 

Cost of the new water, f o r power, maintenance, and treatment, i s 15 cents 
per 1,000 gallons. For the same items, r e c i r c u l a t e d water costs an estimated 
1 cent per 1,000 gallons. 

I n t e r n a t i o n a l Minerals & Chemical Corp. 

East of Carlsbad 27 miles are an underground potash mine and 14,000-tpd 
processing plant operated by I n t e r n a t i o n a l Minerals & Chemical Corp. ( f i g s . 
5 and 7). The plant products include muriate of potash, potassium s u l f a t e , 
potassium magnesium s u l f a t e , and chemical-grade potassium chloride. Both the 
mine and plant are operated three s h i f t s per day, 350 days per year. Employ­
ees t o t a l 850. 

A l l water i s brought to the operations through a 17-mile buried pipeline 
from LaHuerta, a suburb of Carlsbad. Total new water f o r the operations i s 
2,210 gpm ( f i g . 8 ) . Five gpm goes to a 10,000-gallon storage tank t h a t sup­
p l i e s the mine and miscellaneous units r e q u i r i n g small amounts of water, 
mainly for domestic use. Water f o r processing and closely r e l a t e d uses ; i 

t o t a l i n g 2,205 gpm, i s delivered to a 30,000-gallon elevated tank with a con­
nected concrete reservoir that receives the tank overflow. 

About 2,000 gpm goes d i r e c t l y to processing operations, including f l o t a ­
t i o n and c r y s t a l l i z a t i o n . The water softeners and boilers take 100 gpm. 
Steam from the b o i l e r s , equivalent to 50 gpm, i s used to heat solutions and to 
develop vacuum i n the c r y s t a l l i z e r s . F i f t y - f i v e gpm from the a i r compressors, 
softeners, and b o i l e r s i s transferred to processing intake. (The 35 gpm from 
the softeners i s backwash and rinse water.) For cooling i n the c r y s t a l l i z a ­
t i o n section, water i s r e c i r c u l a t e d through cooling towers at 3,902 gpm. 
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Makeup water f o r the cooling tower amounting to 100 gpm compensates f o r evapo­
r a t i o n and blowdown. Water losses i n processing, t o t a l i n g 300 gpm, r e s u l t 
mainly from concentrating brine by evaporation, and from k i l n drying of prod­
ucts. T a i l i n g s , l a r g e l y sodium chl o r i d e , are pumped to a disposal area; t o t a l 
water carrying the discharged material i s 1,805 gpm. Evaporation and seepage 
from t h i s disposal area are estimated at 400 gpm and 1,405 gpm, respectively. 

Cost of the new water i s 12.1 cents per 1,000 gallons f o r power and 
maintenance. 

Boil e r feed i s z e o l i t e softened, and a patented compound i s added f o r 
f u r t h e r conditioning. 

Two water samples were analyzed; the r e s u l t s are given i n the appendix. 
Sample 10 represents new water, and sample 11 represents water r e c i r c u l a t e d 
from the cooling towers. 

National Potash Co. 

Thirty-one miles east of Carlsbad i s a 5,000-tpd plant operated by 
National Potash Co. ( f i g . 5 ) . The product i s muriate of potash. A company-
operated underground mine i n the plant area supplies 2,000 tpd of the s y l v i n -
i t e ore processed, and the remaining 3,000 tpd i s purchased. 

The processing plant i s operated three s h i f t s per day, 350 days per year, 
and the mine, two s h i f t s per day, 260 days per year. Employees i n company 
operations t o t a l 195. 

A l l new water f o r the operation ( f i g . 9) comes from four wells i n the 
Cap Rock area, about 22 miles to the northeast. The required 700 gpm i s 
l i f t e d 170 f e e t , then pumped 5 miles to a pressure-control s t a t i o n from which 
i t flows by g r a v i t y to a 50,000-gallon storage tank i n the plant area. The 
10-inch concrete-lined p i p e l i n e i s buried about 2 f e e t . 

No water i s required i n the mine. Blast holes are auger d r i l l e d . I n the 
crushing p l a n t , dust i s collected by mechanical means. 

The processing system takes 670 gpm of new water, which i s most of the 
new water used i n the operation. About 24 gpm i s l o s t by d i r e c t evaporation 
and i n k i l n drying of the product. An a d d i t i o n a l 30 gpm i s evaporated at the 
cooling tower, from which 4,451 gpm i s r e c i r c u l a t e d to the c r y s t a l l i z a t i o n 
u n i t . Blowdown from the cooling tower, 20 gpm, j o i n s the 100 gpm r e c i r c u l a t e d 
from the t a i l i n g s pond to the f l o t a t i o n u n i t . Seepage in t o ground water from 
the 30-acre t a i l i n g s pond accounts f o r 466 gpm, nearly 70 percent of the new 
water entering the system. 

New-water intake f o r the changeroom, laboratory, shop, warehouse, ship­
ping and storage area, and o f f i c e t o t a l s 30 gpm. Seepage from the four septic 
tanks i s 26 gpm. 
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Total intake f o r the e n t i r e operation i s 5,271 gpm. Of t h i s amount, 
reused ( r e c i r c u l a t e d and transferred) water constitutes 87 percent. 

Water r e c i r c u l a t e d through the cooling tower i s treated w i t h sodium chro-
mate to prevent corrosion i n heat exchangers and pipes, and w i t h hydrochloric 
acid to prevent scaling. 

Materials used f o r softening b o i l e r feed include sodium polyphosphate, 
sodium s u l f i t e , and a patented compound. (Steam i s used f o r heating brine 
and i n c r y s t a l l i z a t i o n . ) Total cost of t r e a t i n g the new and r e c i r c u l a t e d 
waters i s about $50 per day. Results of analyses of three samples of the 
water are given i n the appendix. Sample 3 represents new water; sample 4, 
c r y s t a l l i z a t i o n cooling water before i t enters the cooling tower; and sample 
5, r e c i r c u l a t e d water from the t a i l i n g s pond. 

Cost of the new water i s 5.0 cents per 1,000 gallons for power and main­
tenance, these two items being about equal. For a l l r e c i r c u l a t e d water the 
reported cost i s 3.0 cents, including 0.5 cent f o r power and 2.5 cents for 
maintenance. 

Potash Company of America 

This company operated an underground potash mine and 8,500-tpd processing 
plant 21 miles northeast of Carlsbad ( f i g . 5). The p r i n c i p a l product i s 
muriate of potash; some potassium s u l f a t e is produced. Operations are on a 
continuous basis. Employees t o t a l 800. 

Water f o r the operation i s obtained from seven wells ( f i g . 10). Four 
wells i n the Cap Rock area provide 750 gpm of good-quality water. This i s 
l i f t e d about 200 feet and pumped 3 miles to surge tanks from which i t flows 
by g r a v i t y 8 miles to a pressure-control s t a t i o n . From the pressure-control 
s t a t i o n g r a v i t y delivers the water to a 50,000-gallon elevated storage tank at 
the p l a n t , a distance of 14 miles. The pipeline i s buried 2 f e e t . Three 
wells i n the plant area supply 1,900 gpm of low-quality water. 

No water i s used i n mining. Dust from crushing operations i s collected 
mechanically. 

For the diesel powerplant and the processing system, new-water intake 
t o t a l s 2,605 gpm. Makeup demand i s minimized by r e c i r c u l a t i n g 4,955 gpm to 
the powerplant and 4,882 gpm to the c r y s t a l l i z a t i o n section of the processing, 
plant. Also, 74 gpm of condensate i s transferred to the c r y s t a l l i z a t i o n -
section cooling system. Water from the three low-quality wells includes 800 
gpm for washing f l o o r s and equipment and for once-through cooling i n the proc­
essing p l a n t , 1,000 gpm for conveying t a i l i n g s to the t a i l i n g s pond, and 100 
gpm added at the cooling tower. Using the 100 gpm of low-quality water 
(100,000 ppm dissolved s o l i d s ) f o r cooling i s necessitated by inadequacy of 
the supply of good* water. Maintaining the proper chemical balance i n f l o t a ­
t i o n precludes r e c i r c u l a t i n g from the 50-acre t a i l i n g s pond. 
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Evaporative losses from the two cooling towers amount to 150 gpm. Losses 
in the processing plant, totaling 35 gpm, include 10 gpm direct evaporation 
and 25 gpm in kil n drying of products. Other losses in the system are at the 
tailings pond; of the 2,420 gpm entering the pond, 250 gpm i s evaporated and 
2,170 gpm seeps into the ground. 

For the changeroom, a n a l y t i c a l laboratory, o f f i c e , maintenance shop, 
warehouse, and shipping and storage area, new-water intake t o t a l s 45 gpm. 
Most of t h i s i s for domestic uses. Seepage accounts for 25 gpm and evapora­
t i o n for the remaining 20 gpm. 

For the e n t i r e operation, t o t a l intake i s 12,561 gpm. Of t h i s amount, 
9,911 gpm, or 79 percent of the t o t a l , i s recirculated or i s transferred to a 
lower q u a l i t y use. I f more Cap Rock water were available, i t would be added 
at the cooling towers to improve q u a l i t y . The capacity of the four wells i n 
the Cap Rock area i s l i m i t e d to the present 750 gpm. Moreover, the water 
table i n that area i s declining about 1 foot per year. 

Boiler feed, included i n the 615 gpm of higher q u a l i t y makeup for the 
processing p l a n t , i s z e o l i t e softened. 

Cost of the Cap Rock water, for power and maintenance, i s $3,000 per 
month, or about 9 cents per 1,000 gallons. 

Southwest Potash Corp. 

An underground mine and 6,000-tpd processing plant are operated by 
Southwest Potash Corp. 27 miles northeast of Carlsbad ( f i g . 5 ) . About 2,000 
tons of muriate of potash i s produced d a i l y . The operating schedule i s three 
s h i f t s per day, 363 days per year. Employees t o t a l 410. 

A l l xvater f o r the operation, 1,100 gpm, i s piped 26 miles from f i v e wells 
( f i g . 11). The w e l l s , i n the Cap Rock area, have an average l i f t of 210 feet. 
Pumped the f i r s t '4 miles to a sand trap, the water then flows by g r a v i t y 20 
miles to an elevated 1-million-gallon storage tank 2 miles from the plant. To 
the storage tank, the pipeline consists of 12-inch asbestos-cement pipe; for 
the f i n a l 2 miles the l i n e consists of 14-inch cast-iron pipe. The entire 
pipeline i s buried 3 fee t . Water pressure at the plant i s 80 pounds per 
square inch. 

No water i s used i n the mine nor i n the crushing plant. 

Processing takes 1,090 gpm, nearly a l l of the water used i n the operation.* 
Water loss w i t h i n the plant t o t a l s 25 gpm and includes an estimated 8 gpm 
d i r e c t l y evaporated and 17 gpm l o s t i n k i l n drying of product. Most of the 
8 gpm i s evaporated from several thickeners having a combined area of about 1% 
acres. The loss i n product drying is computed from a moisture content of 5 to 
6 percent. F l o t a t i o n t a i l i n g s at about 38 percent solids are pumped to the 
t a i l i n g s pond. Evaporation from the 2.5-acre pond i s 125 gpm, and seepage i s 
940 gpm. An attempt to conserve water by r e c i r c u l a t i o n from the t a i l i n g s pond 
proved infeasible because of pumping d i f f i c u l t i e s and the detrimental e f f e c t 
of slimes returned to f l o t a t i o n . 
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U.S. Borax & Chemical Corp. 

Potash operations of U.S. Borax & Chemical Corp. include an underground 
mine and 1,700-tpd granular plant 24 miles east of Carlsbad, and a 6,000-tpd 
re f i n e r y 17 miles southeast of Carlsbad ( f i g . 5). The product i s muriate of 
potash. A l l operations are three s h i f t s per day, 350 days per year. 
Employees t o t a l 1,000. 

As shown i n figure 12, water for the mine, granular plant, and changeroom 
i s obtained from two wells i n the plant area. The w e l l s , 350 feet deep, have 
a l i f t of 250 fee t . The water is pumped to three storage tanks having a com­
bined capacity of 100,000 gallons. The mine takes only 2 gpm, a l l for dust 
control on haulage ways. Total water required for'the processing system i s 
183 gpm; 33 gpm i s used i n ta b l i n g and f l o t a t i o n , and 150 gpm is added to the 
pland discharge to transport waste to the s a l t dump. Evaporation includes 2 
gpm at the mine, 4 gpm i n product drying and d i r e c t evaporation i n the granu­
l a r plant, 15 gpm at the s a l t dump, and 1 gpm i n the changeroom. Seepage from 
the dump is 164 gpm. Purchased domestic water, hauled i n by tank car and used 
i n the o f f i c e , shops, and laboratory, t o t a l s less than 2 gpm. A septic tank 
receives the small quantity discharged from these three u n i t s , as w e l l as 4 
gpm from the changeroom. 

At the r e f i n e r y i n d u s t r i a l water i s obtained from the Pecos River ( f i g . 
13) . A canal, about 1 mile long, delivers the 3,000 gpm of new water needed 
i n processing operations, t a i l i n g s disposal, and power generation. About 
two-thirds of t h i s i s required to transport waste, mainly sodium chloride, 
to the natural lake disposal area. To conserve water, the amount added to 
the r e f i n e r y discharge i s controlled by a countercurrent cone s a l t dissolver. 
A l l t a i l i n g s water i s evaporated from the spring-fed natural lake; because of 
the artesian head seepage from the lake is zero. An estimated 5 gpm i s evap­
orated as a r e s u l t of washing operations i n the r e f i n e r y , and 4 gpm i s l o s t 
by other d i r e c t evaporation and i n the drying of product, a t o t a l of 9 gpm. 

The r e f i n e r y waterflow diagram i l l u s t r a t e s the large-scale conservation 
of water effected by r e c i r c u l a t i o n . A 6-foot-diameter redwood pipeline ( f i g . 
14) carries a l l water sent to the 12-unit cooling tower. The t o t a l amount 
recirculated from the cooling tower, 46,213 gpm, includes 33,453 gpm used for 
cooling i n the c r y s t a l l i z a t i o n operation and 12,760 gpm for condensing steam 
i n the powerplant. Ten gpm of vacuum-crystallizer condensate returns to the 
boilers i n the powerplant. Makeup for the cooling tower includes 800 gpm of 
new water and 86 gpm of condensate transferred from vacuum c r y s t a l l i z e r s . By 
proportional d i s t r i b u t i o n , 63 of the 86 gpm i s used i n process cooling and 23 
i n powerplant cooling. Purchased water, mainly for domestic uses, i s drawn 
from a 10,000-gallon storage tank. The a n a l y t i c a l laboratory, miscellaneous 
u n i t s , and o f f i c e require a t o t a l of 4 gpm, of which 3 gpm seeps into the 
ground from a septic tank. 

Cost of the granular-plant w e l l water, for power and maintenance, is 
about 10 cents peri 1,000 gallons. At the r e f i n e r y , water from the Pecos River 
costs less than 1 cent per 1,000 gallons. Tne average price of purchased 
water per 1,000 gallons delivered i s $2.14, of which r a i l r o a d f r e i g h t charges 
constitute approximately 90 percent. 
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FIGURE 13. - Schematic Waterflow Diagram, Refinery, U.S. Borax & Chemical Corp., 
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including but not limited to, o i l producers, lining 
materials vendors, consulting engineers, water disposal 
companies, etc., are requested to attend the hearing 
and to present evidence relative to the minimum standards 
which the Commission should adopt. 

Further, to consider the amendment of Order No. (4) of 
Commission Order No. R-3221 to make the provisions of said 
Order No. (4) apply to those areas and pools affected by 
Commission Orders No0 R-1224-A, R-2526, and R-3164; 

Further, to consider the amendment of Order No. (8) of 
Commission Order No„ R-3221 to provide for temporary 
storage or disposal of water in surface pits for up to 30 
days during such contingencies as injection system failures 
and the evaluation of newly completed wells, subject to 
approval by the Commission Di s t r i c t Supervisors. 

CASE 3808t Southeastern nomenclature case calling for an order for the 
contraction, abolishment and extension of vertical and 
horizontal limits of certain pools in Lea and Eddy Counties, 
New Mexico: 

(a) Contract the Square Lake Grayburg-San Andres Pool in 
Eddy County, New Mexico, described ass 

TOWNSHIP 17 SOUTH, RANGE 29 EAST, NMPM 
SECTION l i s SE/4 
SECTION 15s NW/4 

(b) Extend the Grayburg-Jackson Pool in Eddy County, New 
Mexico, to include therein; 

TOWNSHIP 17 SOUTH, RANGE 29 EAST, NMPM 
SECTION l i s SE/4 
SECTION 15: NW/4 and NW/4 SW/4 

(c) Extend the Arkansas Junction-San Andres Pool in Lea 
County, New Mexico, to include therein: 

TOWNSHIP 18 SOUTH, RANGE 36 EAST. NMPM 
SECTION 12: SW/4 
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O I L CONSERVATION COMMISSION - 9 A.M. - MORGAN HALL, STATE LAND 
OFFICE BUILDING. SANTA FE. NEW MEXICO 

ALLOWABLE: (1) Consideration of the o i l allowable for August, 1968; 

(2) Consideration of the allowable production of gas 
for August, 1968, from t h i r t e e n prorated pools 
i n Lea, Eddy, and Roosevelt Counties, New Mexico. 
Consideration of the allowable production of gas 
from nine prorated pools i n San Juan, Rio Arriba 
and Sandoval Counties, New Mexico, f o r August, 1968. 

CASE 3806: I n the matter of the hearing ca l l e d by the O i l Conservation 
Commission on i t s own motion t o consider the amendment of 
Order No. R-3221, the Commission's Salt Water Disposal 
Order, t o permit the exemption of c e r t a i n presently e x i s t ­
ing and future pools i n Eddy and Lea Counties, New Mexico, 
from c e r t a i n requirements of said order. The Commission 
w i l l consider exempting from Order No. (3) of Commission 
Order No. R-3221 those pools which are w i t h i n the 
following-described area: 

Township 19 South, Range 30 Easts Sections 
through 36 

Township 20 South, Range 30 Easts A l l 
Township 20 South, Range 31 East: A l l 
Township 20 South, Range 32 Easts W/2 
Township 21 South, Range 29 Easts A l l 
Township 21 South, Range 30 East: A l l 
Township 21 South, Range 31 Easts A l l 
Township 22 South, Range 29 A l l 
Township 22 South, Range 30 Easts A l l 
Township 23 South, Range 29 Easts E/2 
Township 23 South, Range 30 Easts Sections 
through 19 

and which are i n and near Clayton Basin and Nash Draw and 
those pools w i t h i n the above-described area which are 
w i t h i n three miles of a potash t a i l i n g s pond. 

CASE 3807: I n the matter of the hearing ca l l e d by the O i l Conservation 
Commission on i t s own motion t o consider the amendment of 
Order No. R-3221, the Commission's Salt Water Disposal 
Order, t o provide an administrative procedure whereby l i n e d 
evaporation p i t s may be u t i l i z e d f o r s a l t water disposal, 
provided th a t they are designed, constructed, and maintained 
i n accordance with c e r t a i n minimum standards which s h a l l be 
established by the Commission. A l l interested p a r t i e s , 
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(k) Extend the Simanola-Pennsylvanian Pool in Lea 
County, New Mexico, to include therein: 

TOWNSHIP 10 SOUTH. RANGE 34 EAST, NMPM 
SECTION 20s SE/4 

(1) Extend the Vada-Pennsylvanian Pool in Lea County, 
New Mexico, to include therein: 

TOWNSHIP 9 SOUTH, RANGE 34 EAST, NMPM 
SECTION 21: SE/4 
SECTION 32: NE/4 

(m) Extend the v e r t i c a l limits of the Moore Permo-
Pennsylvanian Pool in Lea County, New Mexico, to in­
clude the Wolfcamp Formation from 8042 feet to 8297 feet. 
Vertical limits redefined as being from the top of the 
Wolfcamp at 8042 feet to the top of the Mississippian 
at 9974 feet as in the Amerada Petroleum Corporation 
State "MA" Well No. 1, located in Unit M of Section 24, 
Township 11 South, Range 32 East, NMPM. 

(n) Abolish the Moore-Wolfcamp Gas Pool in Lea County, 
New Mexico,described as: 

TOWNSHIP 11 SOUTH, RANGE 32 EAST, NMPM 
SECTION'23s E/2 
SECTION 24s SW/4 
SECTION'25s W/2 



(d) Extend the North Bagley-Lower Pennsylvanian Pool i n 
Lea County, New Mexico, t o in c l u d e t h e r e i n s 

TOWNSHIP 11 SOUTH, RANGE 33 EAST„ NMPM 
SECTION 14: NW/4 
SECTION 20 s SW/4 

(e) Extend the East Brunson-Ellenburger Pool i n Lea County, 
New Mexico, t o in c l u d e t h e r e i n s 

TOWNSHIP 22 SOUTH, RANGE 37 EAST. NMPM 
SECTION 24: SW/4 

( f ) Extend the East Brunson-Granite Wash Pool i n Lea County, 
New Mexico, t o i n c l u d e thereins 

TOWNSHIP 22 SOUTH, RANGE 37 EAST, NMPM 
SECTION 24s S/2 

TOWNSHIP 22 SOUTH, RANGE 38 EAST, NMPM 
SECTION 19s SW/4 

(g) Extend the East Brunson-McKee Pool i n Lea County, New 
Mexico, t o in c l u d e t h e r e i n s 

TOWNSHIP 22 SOUTH, RANGE 37 EAST. NMPM 
SECTION 23s N/2 SE/4 

(h) Extend the Dri n k a r d Pool i n Lea County, New Mexico, t o 
inc l u d e t h e r e i n : 

TOWNSHIP 23 SOUTH, RANGE 38 EAST, NMPM 
SECTION 7s E/2 

( i ) Extend the Penasco Draw San Andres-Yeso Pool i n Eddy 
County, New Mexico, t o i n c l u d e t h e r e i n s 

TOWNSHIP 18 SOUTH, RANGE 25 EAST, NMPM 
SECTION 36s N/2 NE/4 

( j ) Extend the Sawyer-San Andres Gas Pool i n Lea County, 
New Mexico, t o in c l u d e t h e r e i n s 

TOWNSHIP 9 SOUTH, RANGE 37 EAST, NMPM 
SECTION 25s SE/4 
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303 East Sanser 

February 14, 1251 

Kr» Le« Clessaons . 
O i l Coaservatioa CoSEiissioa 
BOK 2045 

Ecbbs, Kew JSssico 

Bear Ksr» Cletasonss 
Enclosed please f i n d th-i l i s t c5 rocc^sndcd standards f o r potable 
watert. 

(Adopted by cba Public S»«ltfc Service 1S46) 

Turbidity, not to excitod 1Q ?pa 
Color, not to exceed ?;3 pya 
So objecticasbla tastat cs1 o2oc 
Iron isul 2t-;c;;;'na5s tccathar should not exceed 0.3 pps 
Magnesiina should not exscsd 125 ppa 
Flouridss should cot exceed 1*5 ppa 
Chlorida ohoald sot exceed 250 ppa 
Sulphate claw Id »ot czeesd 2S0 ppa 

Total solids not to -cricccd 500 ppa fo r a water of good 
chenlcal qttcli ty. Ilo-rcrcr, I f such voter i s cot ava i l ­
able, a to ta l solids correct of 1,000 ppo way permitted. 
?ersiS3ible pK about 1C.6 st 25»G 

I f wo cast be of wore assisfcaxics ploaso 1st ua fascw. 

Youxs truly* 

Jaasa Burt, U.S. 
Lea Ccsaty Sanitcrlaa 

cc: Br. L . C» Euryea, D»H.O. 

JB/rs 

BEFORE -
NSERVATIOiU , vUSSiON 

J f2fs Fe, K» v 

[Case 3806 E x h i b i t # 7 

e No. - frr?.£^ £ 



NEW MEXICO STATE UNIVERSITY 
COLLEGE OF AGRICULTURE AND HOME ECONOMICS 

EXPERIMENT S T A T I O N • EXTENSION SERVICE O RESIDENT INSTRUCTION 

DEPARTMENT OF A N I M A L , RANGE A N D W I L D L I F E SCIENCES LAS CRUCES, N E W MEXICO 8 8 0 O I 

July 11, 1968 

R E C E I V E S 

Mr. R. L. Stamets 
NMOCC 
P. 0. Box DD 
Artesia, New Ifexico 88210 

Dear Mr. Stamets: 

In reply to your telephone request fo r information regarding 
the tolerance by farm animals of saline vater, I am sending 
the enclosed items. 

Should you desire more specific information or technical 
documentation of legal standards of tolerance, I suggest that 
you communicate d i r e c t l y with Mr. C. D. Leedy at the Soils 
and Water Laboratory here i n the College of Agriculture. 

Sincerely, 

G. S. Smith 
Associate Professor 
Animal Nutrition 

bs 
cc: C. D. Leedy, Soils and Water Laboratory 
encl; Photostats: Maynard and Wagnon texts, Heller paper; 

Pamphlets: Soil and Water Lab leaflets 

JUL 15 1968 

• . c . c . 
ARTESIA, Q F F i C B 



4 Oklahoma Agricultural Experiment Station 

22 . Oklahoma Agricultural Experiment Station 

SBSKSAB* ANB COMCiTJSIOKS 
: t. Analyses of hundreds oi samples oi ?;;:t&r from Oklahoma and ad-
; ' joining states show that mtny waters ere heavily saturated with 

sodium, calcium aad magnesiam chiorfcfc3, celchan, magnesium and 
sodium sulfates, minor quantities of carbonates, biccibcnates and 
other Ions ln smaller amounts. These waters come from naturally 
occurring springs, deep wells, and frora oil veil pollutions. 

2. Carefully controlled experiments with rats, chickens, hogs, sheep, and 
. cattle have proved that animals coaisaucd to drink solutions suf-

• . flciently saturated with thess salt-; are Injured. 
S., In no case has lt ever been found that any animal ever chose to drink 

a water that was harmful if good craters wor© aociMials. 
4. the damage seemed not to depend so much oh the kind but the 

• amount of tha Bait prersnt, Cie total soluble salts present being the 
important factor. I t made lit So difference if the quantity was made 

• up of a single salt or a asurcl-sr cf tncra. 
5. The limit of tolerance' dep-jndei v.;>;n the kind of animal, age, season 

of the year, whetfcw in mill: prcauctioc, etc. JIJttJa^fltteJajBffiSte ./ 
"' JHBWLEBSJC^&d. J:«Sre_anyJr j ; J?S to t^e mother was apparent. 
8. Sheep were more resistant than ,-:::tG3 and cattle mora EO than hogs. 

. The fact that the shea? vers re feed in a i.ard water country might have 
' been a factor. Sheep have bj;a c.bie to esist on 25, percent solution of 

sodium chloride and 2 neretni r.:-^estan sulfate. CatSe not in milk 
: production have iaaintair.ed thcsss&vcs c-a..2 percent sodium chloride 

. solution. As a safe role, however, i t CM; ts said that L9_ssrcjent total 
salts should be considered the upper limit under which maintenance 
can be expected. Por l&ctaUng animals the limit is lower. 

7. JSodtum chloride is somewhat loss asi'.ve than' calcium chloride and 
. *lSB@nSatn&'%filbxlde is the meet injurious, the injury coming evidently 

in the limited amount of ~/ater the ar-iaal will consume. The alkali 
. solutions are more Injurious than saline waters, the Injury being more 

direct as a chronic enteritis ie apparent. An alkaline water should bs 
used with care. However, saturated calcium hydroxide solutions have 
been used through three generations of rats. 

8. Animals can become accustomed to drinking waters not possible to 
consume at first. Egs and mill; production are decreased during the 
adjustment period and there is a limit, as designated above, beyond 
which no further adjustment is possible. 

8. Blood analyses fail to demonstrate any marked changes in the composi-
tlon Of tne"~5I5od that might be responsible for such an adjustment, 
although it has been found that just previous to death some changes do 
take place ln the concentration of sodium and chlorine. Whether these 
changes were due to the approach of death or death was produced Oy 
the inability of the body to maintain longer the constant composition 
Is a debatable question. 

10. I t is not the purpose of this article to recommend saline waters, as a 
water supply free from all salt contaminations should be obtained if 

• possible, but rather to determine under what extreme conditions growth, 
reproduction and maintenance might bs possible if the animal were 
compelled to use such a water as a sole source of drinking supply. 
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(3) That within the area described as: 

EDDY AND LEA COUNTIES, NEW MEXICO 

TOWNSHIP 19 SOUTH, RANGE 30 EAST. NMPM 
Sections 8 through 36 

TOWNSHIP 20 SOUTH, RANGE 30 EAST, NMPM 
Sections 1 through 36 

TOWNSHIP 20 SOUTH, RANGE 31 EAST. NMPM 
Sections 1 through 36 

TOWNSHIP 20 SOUTH, RANGE 32 EAST. NMPM 
Sections 4 through 9; Sections 16 

21; and Sections 28 through 33 
through 

TOWNSHIP 21 SOUTH, RANGE 29 EAST. NMPM 
Sections 1 through 36 

TOWNSHIP 21 SOUTH, RANGE 30 EAST, NMPM 
Sections 1 through 36 

TOWNSHIP 21 SOUTH, RANGE 31 EAST. NMPM 
Sections 1 through 36 

TOWNSHIP 22 SOUTH, RANGE 29 EAST, NMPM 
Sections 1 through 36 

TOWNSHIP 22 SOUTH, RANGE 30 EAST. NMPM 
Sections 1 through 36 

TOWNSHIP 23 SOUTH, RANGE 29 EAST, NMPM 
Sections 1 through 3; Sections 10 through 

15; Sections 22 through 27; and Sec­
tions 34 through 36 

TOWNSHIP 23 SOUTH, RANGE 30 EAST. NMPM 
Sections 1 through 19 

exist a number of o i l and gas pools which produce varying amounts 
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