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| e will continue our investic
- data from shallow wells in the area. Tae:

O

April 14, 1967

Frank E. Irby, Chaiel, VWater 22 sats Division

Rig
Fred He Hennighausen, District Supervisor

Disposal of water uscd in the Processing of Potach

Attached is a report from E. €. Durry o me concerning an investigation

e made of the disposal of water uvecsed in the processing of potasi in Lea
and Eddy Counties, HNHew ilexico. As noted in his suwmary, the potash
companies are disposing of scme 14,000 acre fect of higaly qmllnlrca brines
per year in open, unlined ponds. The lintional Potash Coupany has installed
facilitles to pump excess brines into Lasuna Plota, a natural depression
which covers several scctions and at

the prcccnt time has a large surfuce
area of water impounded, We will izmediazely obtain samples of the water
in this lake, wihich has a large drainnge azen, to determine what the present
cuality is.  Within the next fcw yoars Hermac Dotash Company plans to commence
a new disposal area north of the preseat dispossl arca and which will cover

about 1,000 acres.

ations and attempt to obtain quality of water
b re is reportedly some stock wells
of fair quality in the vicinity.

Fred H. Yeauighausen

District Supervisor

FHitd
encl.
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April 14, 1967
: .o Vi-U-4; VI-C~4
Fred H. Heanighausen, Distriet Supervisor

E. C. Barry, Basin Supervisor

Dispoéallof water used in the processing of potash

There are six active potash companies within Enuy County, MNew loxnico and
one in Lea County, New Mexico. ALl seven dispose of water used in the
processing of potash by gravity {liow throuch carthen or concrete ditches

or tarouzh steel pipeline The f£icw is dirccted by gravity into depressions,
or cinks, where 1t evaporatcs znd sceps undersround.

The oldest plant operation, wiich is now owned by Y. S. Borax, dates back to
1931. The other plants, in order of beciming operatiba are, the Potash
Company of America, Interaational Minewaisz, Duval, Natiopal Potash, Southe-
west Potash and Xermae Potach waleh rted in 1905, :

Figures on quantities of potash produced by cach company are released only

to the New Mexilco Mining Commission. Thae details of proccssing are not
generally made available, bowover, the basic methods used are flotation

and fractional crystallization, and one company reported that out of eight
tons of ore only one ton of potash is rocovered, leaving seven tons of every
eight mined to be digposed to thc talling pile. The resultant bZine water
after ore processing is usced o *lu‘c the tailings to the disposal ponds.
The average ampunt of fresh water used by each company is approximiately 2,400
acre feet per annum.

The method of disposing of the tail wnter having 2 high content of brine and
dissolved solids (sodium chloride aad potissium chloride and smaller amounts
of calcium and magnesium chlorides and sulshates) ig the same by all companics.

&

On March 27, 1967 a field cheek was »ade by E. C. Darry to determine the approxmi-

o
-

mate size of the evaporaticn ponds. A scmpie of taill water disposal was taken

to determine the chlorides and specifiie comductance. . A map showing the location
‘of disposal ponds is attached to this rveport. A summary of the field check and

3

other information is as follows:.

U. _S. Borax: The refinery is located in Section 13, Township 23
Scuth, Range 28 Eaast, axd the fiow of the tail water is to the
southoast of the plant into z calt lale located in Sections 17
and 18 of Township 22 South, Ringe 2% East. Tho lake area is
very large and covers scveral scetions. A sample taken within
the plant area indicates 131,000 ppm of chloride.

—

>

Part of the £resh water supply ig obtained from a water well
(C-791) located im the NINWLEYYL of Section 13, Tounship 23
South, Range 28 East. .This well iz supplemontal to Pecos River
risghts for a total of 6,518.625 acre feet por annum under surface

e
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files 302 and 302-Amended, 717.2 zexe feet por anmum uader files
1856 and 1955-Combined and 15 cub ¢ feet per cecond under f{ile

1942, Yo other source of fresh water was fou“d at the time of
* the field check.
The company estimates 5% ofs of water fs disposed of in the salt
"lake ecch year. If on o 350-day continucus basis, this woul
approximate 3,820 acre fect po .

r aonun of brine water. oA

In addition to the vrefinery, U. 3. Borm: operates a granular - ‘
plang at the mine in Towmrzhip 19 Soutlh, Range 30 East, BT,

At this plant water is supplied by three on=-site wells (not

declared) and shaft weter appromimating 403 acre feet per annum,
Approximately 355 acre foot of L is disp ed of in a salt

tailings dump. : ' ’

"

ed in ScctiOﬁ'IZ

2 scot
nd the flow of the ¢nll water
b ant where 4t flows into
und covers several sectlons.
indicates 11,220 ppm of chloride.

Townsiufip 22 South, Range
is to the south and zouth
a lower area, The arez Is ve
A sample taken within the plan

5y
j) 13

The fresh water supply is obtained Lrom two water wollu, C~11C and

C-111, both located in tho cact one=thixd of Lot 2, Ia Huerta sube
division of Section 31, Townzaip 21 Souizh, Range 27 East, Declara-

tions C=110 and C-111 claim an anaual usc of 2,089 gpm from each
well., Wo other wells or aource o’ fresh woter was found at the
time of the field check. In reply to our letter of March 23, 1967,
attached to this wevori, I tated that fresh water input is
2,500 gpm and output of br ater Lo tu disposal area was 1,500
rm at the current rate of produvction. Totalizing meter reporta
;

aicace 3,480.6 acre fcot of :h saker used during 1960 2nd at

‘the ratlo of 2,500 to 1,500, would be 2,082 acre feet per annum of

brine water.

Potash Company of Amorica: The plont is located in Sectiom 4, Town=
shin 20 South, Range 30 Hast, and £low of the tail water 1is to the
west and south of the plont. The awvea is very large and covers sceveral

soctions. A sample talken within the plent area indicates 10,050 ppm
of chloride. The fresh water cupply ig obtained from water Wells E-TSSO

e
~
jarg
8]

thirough 1~1884 and Enlorgod, ond L-1020 through L-1884-Combined-S, located
35wy, SELSULSEYR, SELSEISEL, NULSELSWL,

07!“,"'?‘ et A <

respectively ia the SWLSELSW:, S5

Py

all in Scction 13, Tou uuu4w 17 Gouth, Runge 33 East, and the S”kSNLSH& of
'1{'7

+« Tae total appropriation
et per annum., Totalizing
ed from the & Lea County

Scetion 12,- Tovmship 17 Scuth, Range 33 Eas
£rom the 6 wells 1s limited to 3,950 ac
reter reports indicate 1,029 acre feet was us
basin wells during 1966. The Fi id chock disclosed that the company
has other water wells on the plant location to supplement their supply,

. - XERO XERO.
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- Section 25, Township 17 South, Range 33 Zast, and the SELSELNWY of

(9]
s

April 14, 1967 i

however, these wells have not been recorded with this office ﬁltﬁougd
they are now within the Capitan basin. A reply to our letter of March

23, 1967 stated that 750 ppar roached the lake disposal area. Tais
would approximate 1,160 aerc feet on a 350-day basis.

Duval Corporation: The plant s lecated in Section 31, Tounship

20 Soutih, Range 30 Eazt, and the flou of the tail water is to the
west of the plant.  The area 1o vewy large and covers scoveral

sections. A sample takon within the plant srea indicates 90,20
ppm of chloxide.  The fresh water supply is obtained fYem watex

7 5 s L=30617, L-35%4 ond L~520%4, leocated respectively in

the SEYSWYLNWY of Scct*om 21,  SWBuLSEY of Beetion 20, thac
3usHY: of Section 21 and £he WRLIEYSTY of Section 21, all in
Towmsinip 17 Souta, Range 24 Zast. The total permitted appropriation
from all wells Zg 2000 2cre feef per annun. Totalizing meter reports
-n;*cate 1,416 acre fect was uscd from these wells during 1608, Ho
ther source of frech water was found a2t the time of the field check.
2 67 indicates 85% (or 1,204 acre

T

A reply to our letier of llareh 43, 1
feet) would be disposal brine water

Mational Potash: The plant ic located in § tion 18, Tovmsulp 20
Soutn, Range 32 East, and the flow of the o il wutery is to the ecast
and north of the plant. The area is very layse and covers several
sections. A sample taken within the plank area indicates 14,680 ppm
of chloride., The fresh water supply is obtained froﬁ“ﬁﬁ%@§=ﬁiff=££;—
L-1613, 1~1614, L-~1613 & L~10i4-~Coxbined-3, L-~2347, L~2343, 1-2349 . :
and 1~23590, located wecpeetively in the SWINNLSE: of .Scetion 11, the ’ ‘
SULK 1%SE% of Seetion 12, the W% of Scction 2, all im Tovmship 18
South, Range 34 East, and in the SWESWEL of Section 10, the SWLSWh: of
Scction @, the SEYXNWLSEY oh Scetion 7, and the sz&rw%swk of Scction
5, all in Towmsihip 1§ Scuth, Donge 35 East. The total permitied
aporopeiation fxom all wells is 4,330 acre feet per annum. Totalizing
neter roports indicate 1,229 oceve feet was used during 1966, No other
source of fresh water was found at the time of thc field checli.

A reply to our letter of lavch 23, 1907 indicates that approximately !
350,000,000 galloqs, or 1,574 acre Leoct per yearn, is brinc disposal
water. ' '

Southwest Potash: The plont fs located in Sections 9 and 10 of Toun- 1
ship 19 South, Range 30 Zast and the flow of the tail water is to the
cast of the plant. Tae area iz very large and covers several sections,

3 vy

-

A sample taken within the plont aven indicates 158,200 ppm of chloride. ,

The fresh water supply is obtained from wells UnReY Iilcs L~1693, L~1696,
1~1697, L-3398 and 1~37953, lecated respectively in the ZLSEhLEL of

R ni Mol rd I8
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fr. Frank E. 'Irby

; Secetion 30, the SEXSELSW: of Scction
P 23, the MWRNWY of Section 26, h71 in
P East. The total appropriati nder
per annum. Totallaznv ﬁ“t“" rcwo*ts

30,
Towa
211
indi

o}

ToCow

)
oty
aC U

and in the s&&nwks:b of Socti
Ronge 30 East. A gample L_‘c“
: pom of chloride. The clainied
is a total of 1,855 acre fect
Mareh 23, 1967 indicutes £
of £resh and brackish x
was routed to the taill

both
ro; well
QPDEOT r:.ai.

") ey ‘.‘11‘

fa)

Teage
Hat

‘ Y.ormac 'Potash Cormany:
21 South, Range 31 East, an
! south and southwest

j also made May 9, 1966.
: © sections. A sample wa
| results indicate 178,u~
| is obtained from wells und

}zD ﬁ and L—3068, located resp
i

<
les L2
ly in th

v

e
[sl4a%
.

a
722
o4
1

NEXSWY of Section 2, botih in T
eSSl of

ta, ﬁangc

SEX of Sectiom 35, the a0kt acti

g 34, 2ll in Township 17 Sou

j meter records, in 1966 was 1

<,

and disposal brine probal about 1,50

in the area
ome 14
unli

. In summary, seven poLaﬂh Covp
southeast of Carlsbad are adi:
i\ highly concentrated brines

!t evaporates or seeps vadergroun

&0

o,

£
e

[e]
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of these permits is 3,810 acre Zeat per annusi.
774 acre feat.
o

" April 14, 1967

the SWMNRLNEL of Section
ship 17 South, Range 34

£iles iz 3,972 acre fcet
cate 1,901 acre feet was

Tiaae company has two additional

cded under files CP-373

ZLSEY of Section 9

in Township 19 South,
CP-379 indicates

ion under CP-378 and CP~379
A reply to our letter of
gallons (2,936 acre feet)
year and that npearly all

the Lhul water lu to the
check of thisz plant was
larse and covers several

gvanoration lake and the

iCa Lfesn way

5 L—9793, L-2724 L~?725

Soutn, Ran e 34 East, the

on 36 and the SEY% of Section
The total appropriation
. Use, zccoxding to
“Judging frow other plants
0 ccre feet per year.

between Carlsbad and Hobbs and
,000 acre feot per anmum of
ncd ponds wiere the water cither

ECD¥td
ttachnentsa:

oap

lcttcr 3-29=67
3=30-67
3-31-67
3=20~67
3-28-67
3-~25=67

from Y. S. Borax

" Internctional iinerals
Potash Company of America
Duval Corporation
Mational Potash

Southwest Potach
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Core drilling for oil led to the discovery of potash in the Carlsbad area.
This was in 1925. First production was in 1931, by the U.S. Potash Co., later
called U.S. Borax & Chemical Co. By 1657 six companies were mining and proc-
‘essing potash in the area. Potash production in New Mexico, valued at $85.1
million in 1962, comstitutes about 90 percent of total national productiom.
About 95 percent is used for fertilizer.

Flotation and fractional crystallization are the two basic ore-treatment
methods used to recover sylvite from the Carlsbad ores. Sylvite may be sepa-
rated from halite by floating or depressing the sylvite, the medium being
brine saturated with both sodium and potassium chlorides. The flotation
reagent, usually amine chloride or amine acetate, i1s added to the deslimed
pulp. After conditioning, the pulp is sent to flotation cells for recovery
of the sylvite. The halite reject is repulped and pumped to a tailings dis-
posal area. 1In the fractiomal-crystallization method, generally the crushed
ore is mixed with hot saturated sodium chloride brine, which selectively dis-
solves the potassium chloride. Subsequent cooling of the brine results in
separation of the potassium chloride by crystallization. Fractional crystal-
lizationh may involve using a vacuum to effect rapid cooling.

Following are water-oriented descriptions of the potash operatiomns.

Duval Sulphur & Potash Co.

Twenty-two miles east of Carlsbad is a 4,000-tpd plant operated by Duval
Sulphur & Potash Co. (fig. 5). The product is muriate of potash. The ore
(sylvinite) comes from two underground mines, one in the plant area and one
13 miles to the north. All units are operated 365 days per year. Operations
are on a three-shift basis except at the outlying mine where the work schedule
is two shifts per day. Employees total 360.

Three wells provide the 550 gpm of makeup water needed for the operation
(fig. 6). From a deaeration tower near the wells, the water is 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 is 12 inches in
diameter at intake and 10 inches wide at discharge. The entire line is buried
4 feet.

Water requirements for the mines are small; all blast holes are auger
drilled without water. At the Wills-Weaver Lease mine the negligible amount
.needed, all for domestic purposes, is brought in by tank car. The Saunders
Lease mine, in the plant area, takes 2 gpm for dust control on underground
haulage ways.

New water for processing and waste disposal totals 525 gpm. No water is
needed for dust control in crushing operations; dust is collected by mechan-
ical means. About 30 gpm is lost by direct evaporation and kiln-drying of
product. Recitrculation of 1,987 gpm for cooling in the crystallization sec-
tion involves a loss of 10 gpm in the water-cooling tower. About 150 gpm of
new water is added to the plant discharge; the total of 485 gpm is barely
sufficient 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 mill, is in a permeable formation,
which accounts for the small size of the pond and consequent relatively low
evaporation loss. Seepage of 410 gnm represents nearly 80 percent of the
water entering the processing system. Recirculation from the tailings pond
would be economically infeasible, mainly because of high cost of removing
slimes.

A total of 23 gpm of new water is required for the changeroom, laboratory,
shop, warehouse, shipping and storage area, and office. A negligible amount of
water goes to air conditioning.

The company has investigated water conservation possibilities by experi-
menting with lignin sulfonate, which is a dust palliative, and hexadecanol,
an evaporation inhibitor. In both cases results were inconclusive. With
recirculation of 1,987 gpm, the present water supply is sufficient.

Although the new water is potable, it requires deaeration to prevent cor-
rosion in pipelines. Sodium sulfite is added as a scavenger in oxygen removal.
The recirculated water is occasionally treated with small amounts of hydro-
chloric acid to remove scale from pipelines and the heat exchanger. Results
of analyses of the new water (sample 1) and the recirculated water (sample 2)
are given in the appendix.

Cost of the new water, for power, maintenance, and treatment, is 15 cents
per 1,000 gallons. For the same items, recirculated water costs an estimated
1 cent per 1,000 gallons.

International Minerals & Chemical Corp.

East of Carlsbad 27 miles are an underground potash mine and 14,000-tpd
processing plant operated by International Minerals & Chemical Corp. (figs.
5 and 7). The plant products include rmwuriate of potash, potassium sulfate,
potassium magnesium sulfate, and chemical-grade potassium chloride. Both the
mine and plant are operated three shifts per day, 350 days per year. Employ-
ees total 850.

All water is brought to the operations through a 17-mile buried pipeline
from LaHuerta, a suburb of Carlsbad. Total new water for the operations is
2,210 gpm (fig. 8). Five gpm goes to a 10,000-gallon storage tank that sup-
plies the mine and miscellaneous units requiring small amounts of water,
mainly for domestic use. Water for processing and closely related uses,,
totaling 2,205 gpm, is delivered to a 30,000-gallon elevated tank with a con-
nected concrete reservoir that receives the tank overflow.

About 2,000 gpm goes directly to processing operations, including flota-
tion and crystallization. The water softeners and boilers take 100 gpm.
Steam from the boilers, equivalent to 50 gpm, is used to heat solutions and to
develop vacuum in the crystallizers. Fifty-five gpm from the air compressors,
softeners, and boilers is transferred to processing intake. (The 35 gpm from
the softeners is backwash and rinse water.) For cooling in the crystalliza-
tion section, water is recirculated through cooling towers at 3,902 gpm.
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Makeup water for the cooling tower amounting to 100 gpm compensates for evapo- -
ration and blowdown. Water losses in processing, totaling 300 gpm, result
mainly from concentrating brine by evaporation, and from kiln drying of prod-
ucts. Tailings, largely sodium chloride, are pumped to a disposal area; total
water carrying the discharged material is 1,805 gpm. Evaporation and seepage
from this disposal area are estimated at 400 gpm and 1,405 gpm, respectively.

Cost of the new water is 12.1 cents per 1,000 gallons for power and
maintenance.

Boiler feed is zeolite softened, and a patented compound is added for
further conditioning.

Two water samples were analyzed; the results are given in the appendix.
Sample 10 represents new water, and sample 11 represents water recirculated

from the cooling towers.

National Potash Co.

Thirty-one miles east of Carlsbad is a 5,000-tpd plant operated by
National Potash Co. (fig. 5). The product is muriate of potash. A company-
operated underground mine in the plant area supplies 2,000 tpd of the sylvin-
ite ore processed, and the remaining 3,000 tpd is purchased.

The processing plant is operated three shifts per day, 350 days per year,
and the mine, two shifts per day, 260 days per year. Employees in company
operations total 195,

All new water for the operation (fig. 9) comes from four wells in the
Cap Rock area, about 22 miles to the northeast. The required 700 gpm is
lifted 170 feet, then pumped 5 miles to a pressure-control station from which
it flows by gravity to a 50,000-gallon storage tank in the plant area. The
10-inch concrete-lined pipeline is buried about 2 feet.

No water is required in the mine. Blast holes are auger drilled. In the
crushing plant, dust is collected by mechanical means.

The processing system takes 670 gpm of new water, which is most of the
new water used in thée operation. About 24 gpm is lost by direct evaporation
and in kiln drying of the product. An additional 30 gpm is evaporated at the
cooling tower, from which 4,451 gpm is recirculated to the crystallization
unit. Blowdown from the cooling tower, 20 gpm, joins the 100 gpm recirculated
from the tailings pond to the flotation unit. Seepage into ground water from
the 30-acre tailings pond accounts for 466 gpm, nearly 70 percent of the new
water entering the system.

New-water intake for the changeroom, laboratory, shop, warehouse, ship-

ping and storagejarea, and office totals 30 gpm. Seepage from the four septic
tanks is 26 gpm.
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Total intake for the entire operation is 5,271 gpm. Of this amount,
reused (recirculated and transferred) water constitutes 87 percent.

Water recirculated through the cooling tower is treated with sodium chro-
mate to prevent corrosion in heat exchangers and pipes, and with hydrochloric
acid to prevent scaling.

Materials used for softening boiler feed include sodium polyphosphate,
sodium sulfite, and a patented compound. (Steam is used for heating brine
and in crystallization.) Total cost of treating the new and recirculated
waters is about $50 per day. Results of analyses of three samples of the
water are given in the appendix. Sample 3 represents new water; sample 4,
crystallization cooling water before it enters the cooling tower; and sample
5, recirculated water from the tailings pond.

Cost of the new water is 5.0 cents per 1,000 gallons for power and main-
tenance, these two items being about equal. For all recirculated water the
reported cost is 3.0 cents, including 0.5 cent for 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 (fig. 53). The principal product is
muriate of potash; some potassium sulfate is produced. Operations are on a
continuous basis. Employees total 80C.

Water for the operation is obtained from seven wells (fig. 10). Four
wells in the Cap Rock area provide 750 gpm of good-quality water. This is
lifted about 200 feet and pumped 3 miles to surge tanks from which it flows
by gravity 8 miles to a pressure-control station. From the pressure-control
station gravity delivers the water to a 50,000-gallon elevated storage tank at
the plant, a distance of 14 miles. The pipeline is buried 2 feet. Three
wells in the plant area supply 1,900 gpm of low-quality water.

No water is used in mining. Dust from crushing operations is collected
mechanically.

For the diesel powerplant and the processing system, new-water intake
totals 2,605 gpm. Makeup demand is minimized by recirculating 4,955 gpm to
the powerplant and 4,882 gpm to the crystallization section of the processing,
plant. Also, 74 gpm of condensate is transferred to the crystallization-
section cooling system. Water from the three low-quality wells includes 800
gpm for washing floors and equipment and for once-through cooling in the proc-
essing plant, 1,000 gpm for conveying tailings to the tailings pond, and 100
gpm added at the cooling tower. Using the 100 gpm of low-quality water
(100,000 ppm dissolved solids) for cooling is necessitated by inadequacy of
the supply of good water. Maintaining the proper chemical balance in flota-
tion precludes recirculating from the 50-acre tailings 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 kiln drying of products. Other losses in the system are at the
tailings pond; of the 2,420 gpm entering the pond, 250 gpm is evaporated and
2,170 gpm seeps into the ground.

For the changeroom, analytical laboratory, office, maintenance shop,
warehouse, and shipping and storage area, new-water intake totals 45 gpm.
Most of this is for domestic uses. Seepage accounts for 25 gpm and evapora-
tion for the remaining 20 gpm.

For the entire operation, total intake is 12,561 gpm. Of this amount,
9,911 gpm, or 79 percent of the total, is recirculated or is transferred to a
lower quality use. If more Cap Rock water were available, it would be added
at the cooling towers to improve quality. The capacity of the four wells in
the Cap Rock area is limited to the present 750 gpm. Moreover, the water
table in that area is declining about 1 foot per year.

Boiler feed, included in the 615 gpm of higher quality makeup for the
processing pilant, is zeolite softened.

Cost of the Cap Rock water, for power and maintenance, is $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 (fig. 5). About 2,000
tons of muriate of potash is produced daily. The operating schedule is three
shifts per day, 363 days per year. Empnloyees total 410,

All water for the operation, 1,100 gpm, is piped 26 miles from five wells
(fig. 11). The wells, in the Cap Rock area, have an average 1lift of 210 feet.
Pumped the first 4 miles .to a sand trap, the water then flows by gravity 20
miles to an elevated l-million-gallon storage tank 2 miles from the plant. To
the storage tank, the pipeline consists of 12-inch asbestos-cement pipe; for
the final 2 miles the line consists of l4-inch cast-iron pipe. The entire
pipeline is buried 3 feet. Water pressure at the plant is 80 pounds per
square inch.

No water is used in the mire nor in the crushing plant.

Processing takes 1,090 gpm, nearly all of the water used in the operation/?
Water loss within the plant totals 25 gpm and includes an estimated 8 gpm
directly evaporated and 17 gpm lost in kiln drying of product. Most of the
8 gpm is evaporated from several thickeners having a combined area of about 1%
acres. The loss in product drying is computed from a moisture content of 5 to
6 percent. Flotation tailings at about 38 percent solids are pumped to the
tailings pond. Evaporation from the 25-acre pond is 125 gpm, and seepage is
940 gpm. An attempt to conserve water by recirculation from the tailings pond
proved infeasible because of pumping difficulties and the detrimental effect
of slimes returned to flotation.
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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
refinery 17 miles southeast of Carlsbad (fig. 5). The product is muriate of
potash. All operations are three shifts per day, 350 days per year.
Employees total 1,000,

As shown in figure 12, water for the mine, granular plant, and changeroom
is obtained from two wells in the plant area. The wells, 350 feet deep, have
a lift of 250 feet. The water is pumped to three storage tanks having a com-
bined capacity of 100,000 gallons. The mine takes only 2 gpm, all for dust
control on haulage ways. Total water required for the processing system is
183 gpm; 33 gpm is used in tabling and flotation, and 150 gpm is added to the
pland discharge to transport waste to the salt dump. Evaporation includes 2
gpm at the mine, 4 gpm in product drying and direct evaporation in the granu-
lar plant, 15 gpm at the salt dump, and 1 gpm in the changeroom. Seepage from
the dump i1s 164 gpm. Purchased domestic water, hauled in by tank car and used
in the office, shops, and laboratory, totals less than 2 gpm. A septic tank
receives the small quantity discharged from these three units, as well as 4
gpm from the changeroom.

At the refinery industrial water is obtained from the Pecos River (fig.
13). A canal, about 1 mile long, delivers the 3,000 gpm of new water needed
in processing operations, tailings disposal, and power generation. About
two-thirds of this is required to transport waste, mainly sodium chloride,
to the natural lake disposal area. To conserve water, the amount added to
the refinery discharge is controlled by a countercurrent cone salt dissolver.
All tailings water is evaporated from the spring-fed natural lake; because of
the artesian head seepage from the lazke is zero. An estimated 5 gpm is evap-
orated as a result of washing operations in the refinery, and 4 gpm is lost
by other direct evaporation and in the drying of product, a total of 9 gpm.

The refinery waterflow diagram illustrates the large-scale tonservation
of water effected by recirculation. A 6-foot-diameter redwood pipeline (fig.
14) carries all water sent to the 12-unit cooling tower. The total amount
recirculated from the cooling tower, 46,213 gpm, includes 33,453 gpm used for
cooling in the crystallization operation and 12,760 gpm for condensing steam
in the powerplant. Ten gpm of vacuum-crystallizer condensate returns to the
boilers in the powerplant. Makeup for the cooling tower includes 800 gpm of
new water and 86 gpm of condensate transferred from vacuum crystallizers. By
proportional distribution, 63 of the 36 gpm is used in process cooling and 23
in powerplant cooling. Purchased water, mainly for domestic uses, is drawn
from a 10,000-gallon storage tank. The analytical laboratory, miscellaneous
units, and office require a total of 4 gpm, of which 3 gpm seeps into the
ground from a septic tank.

Cost of the granular-plant well water, for power and maintenance, is
about 10 cents per 1,000 gallons. At the refinery, water from the Pecos River
costs less than 1 cent per 1,000 galions. The average price of purchased
water per 1,000 gallons delivered is $2.14, of which railroad freight charges
constitute approximately 90 percent.
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3,000
Tank car
154 ° (boiler feed) 8
800
34,000 ;. 13,6000
. 10,
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£=9 J £=720 108
- 1 96 s A v 4
Refinery  fcondensate) [Cooling __' Steam-
6,000 tpd tower electric ON!
{crystallization) power-
23] N=570 ; plant
1,950 R=33,453 N=217T 7
T=63 R=12,760
96 (steam) T=23
2,181 4
E=2,8I 10 10
, {blowdown) {blowdown)
S E=2 d
Natural "
lake
v/
$=0 S=8
WATER BALANCE © Svaporafion
Subtotal | Total S Seepage
gpm apm N New
VWater in 3,004 R Recirculated
Evaporation 2,988 T Transferred
Seepage i8 ,
Water out 3004 3,00 Gallons per minute

FIGURE 13. - Schematic Waterflow Diagram, Refinery, U.S. Borax & Chemical Corp.,
AEddy County, N. Mex.
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including but not limited to, cil 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 No. 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 District Supervisors.

CASE 3808: 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 as:

TOWNSHIP 17 SOUTH, RANGE 29 EAST, NMPM
SECTION 1ll: SE/4
. SECTION 15: NW/4

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

TOWNSHIP 17 SOUTH, RANGE 29 EAST, NMPM
SECTION 1ll: SE/4
SECTION 15: NW/4 and NW/4 SwW/4

(é) 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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DOCKET: REGULAR HEARING - WEDNESDAY - JULY 17, 1968

OIL CONSERVATION COMMISSION - 9 A.M. - MORGAN HALL, STATE LAND
OFFICE BUILDING, SANTA FE, NEW MEXICO

ALLOWABLE: (1) Consideration of the oil allowable for August, 1968;

(2) consideration of the allowable production of gas
for August, 1968, from thirteen prorated pools
in Lea, Eddy, and Roosevelt Counties, New Mexico.
Consideration of the allowable production of gas
from nine prorated pools in San Juan, Rio Arriba
and Sandoval Counties, New Mexico, for August, 1968.

.CASE 3806: In the matter of the hearing called by the 0il Conservation
Commission on its own motion to consider the amendment of
Order No. R-3221, the Commission's Salt Water Disposal
Order, to permit the exemption of certain presently exist-
ing and future pools in Eddy and Lea Counties, New Mexico,
from certain requirements of said order. The Commission
will consider exempting from Order No. (3) of Commission
Order No. R-3221 those pools which are within the
following-described area:

Township 19 South, Range 30 East: Sections 8
through 36
Township 20 South, Range 30 East: All
Township 20 South, Range 31 East: All
"Township 20 South, Range 32 East: W/2
Township 21 South, Range 29 East: All
Township 21 South, Range 30 East: All
Township 21 South, Range 31 East: All
Township 22 South, Range 29 East: All
Township 22 South, Range 30 East: All
Township 23 South, Range 29 East: E/2
Township 23 South, Range 30 East: Sections 1
through 19

and which are in and near Clayton Basin and Nash Draw and
those pools within the above-described area which are
within three miles of a potash tailings pond.

CASE 3807: In the matter of the hearing called by the 0il Conservation
Commission on its own motion to consider the amendment of
Order No. R-3221, the Commission's Salt Water Disposal
Order, to provide an administrative procedure whereby lined
evaporation pits may be utilized for salt water disposal,
provided that they are designed, constructed, and maintained
in accordance with certain minimum standards which shall be
established by the Commission. All interested parties,




Docket No. 21-68

July 17, 1968
-4 -

(k) Extend the Simanola-Pennsylvanian Pool in Lea

.County, New Mexico, to include therein:

TOWNSHIP 10 SOUTH, RANGE 34 EAST, NMPM
SECTION 20: 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 vertical 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 23: E/2

SECTION 24: SW/4

SECTION 25: W/2
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(d) Extend the North Bagley-Lower Pennsylvanian Pool in
Lea County, New Mexico, to include therein:

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

(e) Extend the East Brunson-Ellenburger Pool in Lea County,
New Mexico, to include therein:

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

(f) Extend the East Brunson-Granite Wash Pool in Lea County,
New Mexico, to include therein:

TOWNSHIP 22 SOUTH, RANGE 37 EAST, NMPM
SECTION 24: S8/2

TOWNSHIP 22 SQUTH, RANGE 38 EAST, NMPM
SECTION 19: SW/4

(g) Extend the East Brunscn-McKee Pocl in Lea County, New
Mexico, to include therein:

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

(h) Extend the Drinkard Pool in Lea County, New Mexico, to
include therein:

TOWNSHIP 23 SCUTH, RANGE 38 EAST, NMPM
SECTION 7: E/2

(i) Extend the Penasco Draw San Andres-Yeso Pool in Eddy
County, New Mexico, to include therein:

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

(j) Extend the Sawyer-San Andres Gas Pool in Lea County,
New Mexico, to include therein:

TOWNSHIP 9 SOUTH, RANGE 37 EAST, NMPM
SECTION 25: SE/4




Water Sample Data Sheet

Parts Per Million N >

Sample Location . Date of . Collected & _mcwmmﬁm Chloride UHmmoH<m£
Unit S.T.R, Collection Described By . S0a Cl Solids
M 28-19-31 5-1-50 USGS 398 55 _ Mmmﬁ_
" .7 - 5-31-68 . 0CC 764 93 1604
D 33-19-31 5~1-50 USGS . _ 2160 60 "~ 3340
A 3-20-30 " : " _ 1540 29 2400
*1 " " " » 1670 255 . 2930
I : 16-20-30 T 5-1-50 T 1860 380 wwﬂﬁ
" " 5-31-68 occ 172 1846 6696
B 20~20-30 5-1~50 USGS 1590 ' 388 3050
" " 4~30-68 _occ _ 4 NA 2417 NA;
B 31-20-30 5-31-68 L 272 _ 781 5673
P 33~20-30 5-1-50 USGS _ 1960 620 3860
P 13-20-31 12-22-48 . : 4280 635 7080
H 16-20-31 " o . 1190 785 _ 3220
F 11-21-29 6-12-68 occ . 424 724 , 3464
E 18-21~29 5~30-50 USGS 2220 1060 4880
H 33-22-29 ?-12-48 " 602 406 1660
N 6-22~30 5-20-49 . " A 2880 9920 20,200
L 10-22-30 4-30~50 , " - 1470 8 2280
H 30-22-30 " "o , 2150 123 3290
P 2-23-30 " : "o : : 2150 _ 510 : 3940
Lake 6-23-30 6~12-68 - oce 5 1320 . 17750 v 139500
c - 21-23-30 .= ?-12-48 USGS - 2160 630 4150

A - 7-23-31 . " c oL o .J 1560 _ 410 . 3330
*¥Rancher reports that Chlorides in this well have increased from 524 to 1055 ppm in last mw@dﬁ years.
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"NEW MEXICO STATE UNIVERSITY

COLLEGE OF AGRICULTURE AND HOME ECONOMICS

EXPERIMENT STATION [ ] EXTENSION SERVICE (-] RESIDENT INSTRUCTION

DEPARTMENT OF ANIMAL, RANGE AND WILDLIFE SCIENCES LAS CRUCES, NEW MEXICO 8800

July 11, 1968

s
R R

RECEIVED

Mr. R. L. Stemets JUL 151968
NMOCC

P, O. Box DD : 0. C. C.
Artesia, New Mexico 88210 ARTEHIA, OFFIGE

Dear Mr. Stamets:

In reply to your telephone request for information regarding
the tolerance by farm animals of saline water, 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 directly with Mr. C. D. Leedy at the Soils
and Water Iaboratory here in the College of Agriculture.

Sincerely,

b A LA

G. S. Smith
Associate Professor
Animgl Nutrition

bs .

cc: C. D. leedy, Soils and Water Laboratory “

encl: Photostats: Maynard and Wagnon texts, Heller paper,
Pamphlets: Soil and Water 1Iab leaflets
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. cattle have proved that anims=ls ¢
In no case has if ever been found ¢

- & water that was harmful If good walors wore soecssinle.
- The damage geemed not io
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'bklaﬁoma Agriculiural Experiment Station

SURITIARY AND CONCLUZIDNS
Analyses of hundreds of carspiss of viater Irom Okiahoma and ad-
zre boovily saturated with
doridos, celcium, magnesium and
of corbonates, bicorbonates and

sodium, calelum and magnes

Carefully controlled experimerts with rals, chickens, hogs, sheep, and
:;:eu;d {0 drink solutions suf-
ficlently saturated with thess ezlls are Injured.

nny aninesl ever chose to drink

1 soluple salts present being the
‘*me if the quauatity was meds

The Imit ot toleraros dan
of tha year, whatiizr in m
Jﬂim&u,a pe e g
8heep were more i

2ad c"tt!e mon. E0 t.han hogs.
1 in & hard water country micht have
to exizt on 25 pereent scliution of
hum sulfele.  Catile not in milk
Vs rq,&pﬂ'"nat sodlum chloride
te spid that 1.5 percent total
under whifi™ msintenance
me Umi Is lower.

production have mointnined t

salts should be conzidered
can be expected. For locte
Bodium chlorids is SOme, vhed 1o e than calclum chloride md
ﬁifgne“ﬂm"fuonde is the moct i, the injury coming evidenily
in the lHmited amount o7 wpter the vﬂ will consume. The alkall
n saiine waters, the Injury being more
direct as & chrounic enterifis iz aoparent. An slizpline water should be

~ used with care. However, saturated calolum hydroxide solutions have
- been used through three generations of rats. .

Animals can become accustomed to drinking waters not possible to
consume at first. Egzz and millk production are decreased during the
‘adjustment perlod and there is s Lmit, as designated above, beyond
which no further adjustreent is possinle.

Blood analyses fail to demcenstrate any marked changes in the composi-

2 Dlood that might ke responsible for such an adjustment,
although it has been found that just previous to death some changes do
take place In the concentration of sedium and chlorine. Whether these
changes were due to the approach of desth or death was produced by
the ingbility of the body to maintain longer the constant composition

. 15 & debatable question.

It is not the purpose of this ariicle {0 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 meaintenance might be possible if the animal were
compelled to use such a water a5 a sole source of drinking supply.
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. CASE No.

.. Order No. R-3221-B

(3)

exist a number of oil and gas pools which produce varying amounts‘

EDDY AND LEA COUNTIES,

That within the area described as:

NEW_MEXICO

TOWNSHIP 19 SOUTH, RANGE 30 EAST,

NMPM

Sections

TOWNSHIP

Sections

TOWNSHIP

8 through

20 SOUTH,

36

NMPM

1 through

20 SOUTH,

RANGE 30 EAST,
36 :

RANGE 31 EAST,

NMPM

Sections

TOWNSHIP

1 through

20 SOUTH,

36

RANGE 32 EAST,

NMPM

Sections

4 through

9; Sections 16

21l; and Sections 28 through 33

TOWNSHIP 21 SOUTH, RANGE 29 EAST,

through

NMPM

Sections

TOWNSHIP

1 through

21 SOUTH,

36

RANGE 30 EAST,

NMPM

Sections

TOWNSHIP

1 through

21 SOUTH,

36

RANGE 31 EAST,

NMPM

Sections

1 through

36

TOWNSHIP 22 SOUTH, RANGE 29 EAST,

NMPM

Sections

TOWNSHIP

1 through

22 SOUTH,

36

RANGE 30_EAST,

NMPM

.Sections

'TOWNSHIP

1 through

23 SOUTH,

36

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

of salt water.

b

4
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Tabulation of Potash Brine Disposal from Exhibits 3 & 4, Versus 0il Field Brine Disposal from Exhibit 2

All figures shown are in barrels of water per day.

Bureau of Mines Data State Engineer Data
COMPANY Water Disposal--Seepage to ground Water Disposal
U. S. Borax & Chemical Co. (Lump Total) (1931) 80914 5623 88742
Ideal Basic Industries Inc. (PCA) (1935) 79029 74400 . 24656
HbdeBWdHOSNH Mineral & Chemical Co. (1940) 61886 48171 44380
Duval Sulphur & Potash Co. (1952) 16629 14057 . 25592
Southwest Potash Corp. (1952) 36514 32229 63468
National Potash Co. (1957) 24549 15977 22828
Kermac Potash Co. (1966) . , 31882
TOTAL 299521 190457 301548
One gallon per minute equals 34.2857 barrels of water per day One acre-foot per year equals

21.2556 barrels per day

0il field brine disposal of 15985 barrels would equal 5.34% of 0il field brine disposal of 15985
reported potash brine disposal. barrels would equal 5.3% of reported
: potash brine mewOmmH

Recent closing of the U. S. Borax & Chemical Company mines and cut back production at some others may have reduced
total potash brine disposal by as much as one §hird.

L ,,,."__._emOmr THE rmmm 3806 Exhibit #5
Gi € TEIVATION CTMMISSION
v Fe, New * xico
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