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DISPOSAL Ol:" vIL--FlEL,D lHUNES IN KANSAS 

Dy: John Mark Jewett, state Geologioal Survey of Kansas 
and Don Butcher. Kauu state Board of Health 

The Brine-Disposal Problem In Kauas 

Oil (and the accompanying nu18ance, salt water) haJs been produced in Kansas for 

nearly a century. In 1966, petrol<tum production 111 the state an1ounted to 124,467,713 

barrels (Goebel and others, 1967). Along with tbil oil, 1t 1a eatima.wd that 1,657,l!:Jis,740 

barrels of oil-field brine was produced. Thia latter f:icure, however, is misleading 

unleas one understands that water used In the prooeas of secondary reoove1-y of oil ls 

hlcluded In this estimate. In secondary-recovery operations large quantities of water, 

mostly from deeper formations, are injecwd into the oil-producing format.ton, and 

some of tbls water is &pin produced along vi.th aeoondary•reoovery oil. Inasmuch 

u water produced with otl 18 added to other water and 1njected, the process is one of 

reoyoling. According' to the state Board of Health's estimates, 3,160,658 barrels of 

brine 1s being placed in disposal ponds and 1nto disposal wells dally in Kansas. 



Map of showing location of oil producing areas, 1956. Kansas 

and Board of Health administrative districts . 
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In most parts of eastern Kansas fresh water ts not fe>u.lld at depths below 250 to 300 teet. 

In places the depth to salt water is less than 100 feet. However, there are some exceptions 

to this general situation. One small city obtains Us supply fx·om wells slightly more than 

400 feet deep; and in some places 1n the eastern part of the St.a.tG usable water has been 

found at about 609 feet. The ocou.rrenoe of salt water at sbaUow depth is due in part to 

careleaa handling of oil-field brines. 

A sizable amount of brine tu.med loose on the surface eventually finds its way into natural 

draJ.u.p couraea, where 1t pollut.es fresh water. Also salts that are residues from 

evaporated Impounded waters eventually will be redissolved by surface water that finds 

its way Into natural drainage oourHB or that becomes underground water. Durlng the 

U.oal year of July 1. 1958, to Juae 30, 1967, the state Board of Health received 231 

complalnts In reference to alleged oil-field brine pollution. 

Both aurfaee and mid.erground waters may be polilted by oil-field brines other than the 

''produced waters. ' 1 That ta to say• improperly plugged wells and improper completions, 

which are not germane to th.ls ,P?.?Or, ~wae pollution. 

It should be noted that surface waters may become polluted with b.1gbly m!neral.ued 

waters iD a natural manner. Acoordlng to .Foley, Smrba, and Metzler (1~55, 1'1g. II-13), 

natural uU.nc p-ound water ts contribut.ed to streams Jn two major areas in Kansas. 

<me area la a aouthweat-nortbeaat t:rendtng l)elt about a5 miles wide and 150 miles long 

extending from northern Barton County and northeatern .al.lsh County to the northeastern 

part of Hepublte County and the northwestern part of V, aahtngton County. The Smoky .UW, 
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January l, 1 g5s, oi..tl.❖;.ct to t:..\e rules ancl re;&-ulatiorw for 

t'le prevention of surface and subsurface we.ta1· pollu.Uon 

and soll k"ollution det~timental to public health 01· to plant, 

ant ma l or aquatic life of the state. 

Applloatiou for permits for storage or disposal of salt 

water, oil or refu.ae m surface ponds shall be submitted 

!P ggpUoate to the Director of the Oil field Sectloo., 

Olvtaioa. of Sanitation, Kansas 5'tate hoard of Health, on 

forma oht.atoahle from aald .oJ.rector. 

l. Operators shall provide saUsfactory evidence that 

sur.face ponds tntended for tbe storage of salt water, oil 

or refuse will not cauae surface or subsurface water 

pollution. or soil pollution detrimental to public health or 

to plant, animal, or aquatlc life of the state. The State 

Board of Health may require the iDstallation of obaervation 

trenches or holes to determine seepage or leakage. 

2. All surface ponds aha1l be deaiped for 1101·rnal 

operation with a minimum of th1rt¥ (30) inches free­

ba&rd. meuured at the lowest point of the top of the dike. 

Jtreeboard shall never be less than twelve (1:2) inches. 

measured from the lowest point of the top of the dike. 



Under date of October 4, 1957 • the Director oi the Oil .F'ield Section of the State Board 

of Health made these statements: 

The bill~louae EUl f2H•• 1957 Legislature) and 

the rules set up to guide its admfn1stration provide 

that permits will be isaued only for poD.ds which do 

not seep and which do not carry any threat to public 

health, antroaJ, aquatic or plant life. Permits must 

be obtained for ponds constructed after July 1, 1U57, 

and all ponds in use after January l, ll.158, must have 

a permit. In most areas this requires that a pond be 

sealed, and if it is making much water, tile brine wm 

have to be re-injected or hauled. to a disposal well. 

In Kansas permits for salt water disposal and for water injection for repressuring 

and pressure maintenance are issued by the Conservation Division of the State Corpor­

ation Commission, but applloationa are reviewed by the Director of the Oil Field 

Section, State Board of Health. Recant legislation (House Bill 515, 1957 Legislature) 

has made it mandatory that the state Board of Health, the state \\ ater l1a&o\l" ces 

.Board, and the state G~ological SUrvey submit recommeDdatjons to the state Corpor­

ation Commission for the protection of fresh and usable waters in reference to under­

ground disposal of brines. The state Corporation Commission la authorued to use 

these recommendations in promuliatlni rules and regulatiODS. 



Under tae date of Octobor 14. 1957 • the State Corporation Commiuion COWiervation 

Diviaion, included in it. order Docket No. 34, 780-C (C-1815): 

Tb.G Co~aion in pus.mg upon applioatious for 

~ Wik> of aonproduc!ug formatiou for diapos& 

tW~ • will give consideration to the determmatioos 

on fllt1 with the Commiaakm (denomination 'I'able ll) 

mad@ by the State .Board oI Water .t~SOIU"ees, the 

Staw Boa.rd of. Health, and. tile atate Geological ~'urvcy 

~1.lalu:Dg minimum safe depths for salt brine 01· 

other oU field wu·te disposal wells for all produc~ 

areas In the state. In deterll'.W'W'lg whether au.oh forn1-

tions may bo •~ly and wplly ulied. 

In June, 1957. the state board of Health, the dtate \~ ater 1.~swrces toard, and the 

State Geological Surv~y submitted to the 9tate Corporation Commission a table 

('?able u. referred to above) in which mhdmttm depths for dlspoaal wells JD ea.ch of 

the Kanaas counties were ncommended. IA some anmties onl./ depths we,."e speolfied. 

and m some. geololioal homou (for example ,,·rop of Che;eww Samhtone'') were 

glveu u recommended mini.mum depths for di.11poaal wells. 

The Effect of Brine Dlapoaal and .tmforcement Procedures on 011 Production 

'rlw brine disposal t#Dforcementa required by tile iww statutes, rules. and regulattona 

seem to have little, lf any, effect on the state'• production of oil, 1n that r~ansais bu 

had an amwal mc:reue in the production oi oil aurmg the past sbt years. 
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menace to the successful operation of oil well.a (k's.th, 19~1. p. 172). 

The tune arrived, however, when landOWIM.lre, city offlclala, and oil operators began to 

give serious oonatderatlon to tbe problems of brine disposal. 

The fJ.nt attempt to ourta1l aad prevent damage to land and water by Kansas oil-field 

brines was through the wse of surface ponds plamled to hold brine. Seemmgly it was 

usumed tbat evaporation would take care of the salt water. It wu evident tbat tbe 

evaporaUon does not remove tile dtasolved minerals ln the water• a.ad furtb.ermore it 

WU IOOD found that ponds filled and overflowod unJ.ese they leaked substantially into tbe 

subsurface. Many streams were polluted and probably .many fresh-water aquifers were 

<1ontamtnated from these ponds. 

Jn eutem Kansas, evaporation from exposed water surfaces generally 1s nearly equalled 

by ramfall. \Vhere au.oh is the cue it ls ~e tlw poads Into whloh quanUUea of 

brine are placed wW overflow. Jt ts said that open.tors purposely breached pond levies 

in tlmea of high water stages In nearby streams. Su.ch practice, obviously• was well 

taken Ul'.lder the ctrcwnatanoes, u it allowed brtnea to enter aurface waters when the 

least amount of pollution would take place. Jn all probabWty tbla praot1oa1 method of 

brine dlapoaal la 1Ull takhag place 1n some parts of Kwu. 

Jtor some ttme previous to 1936, the problem of oil-field brtne dtapoaal was buildtng to 

a cllmax. lJttpUon pertaining to polluUon of fresh water wu ooatly to oil operators and 

courts were granting heavy damqe penalties. Three tbtnp were done by the state 

Legialatu.N In 19M to safeguard water supplies from oil•fleld polluUcn: (1) Tbe Ul .i<'ielcl 

SecUon of the Dtv1alon of Sam.tation, Kansas ;:;;ta,te Board of Healih, was utablisbed. (2) 

the t,egislature pu11ed an act that allowed th.e return of brine to aubaur.face formatlau 



carrying m~:.:.~a1.'i....ed waters but not produoh:tg oil. and {3) the Legislature puaed an 

act tbat allowed waterfloodlDg of oil-producing formations. 

At the pN&ent t1me there are about 1,863 surface ponds 1n use in Kansas. These 

ponds receive an estimated 41, 697 barrels of brine per day. There are also a large 

number of ''treatment ponds'' that a.re parts of watertlood operationa, and these 

treatment ponda may be aouroes of pollution. 

About ~. 843 brine injection systems ID Kanaas are recelvmg aa estimated 4, 321, 001 

barrels of brine per day. This tncludea secondary-recovery operations. 

In 1953, the Oil i~ield Section of the State Board of Health ma.de a detailed study of 

brine diapouJ.s 1n an area in Arkanau Uiver Ba.am comprtatng about oae-flfth. of tbs 

oil-producing area ID Kansas. The area covered by the study includes some of the 

largest and smallest oil fields, both old and new producing areas and some areas 

13 

m which represaurlng 1s being clone. All or major parts of Butler, Cowley, ?lwPherson, 

Harvey, Sedgw1ck. Sumner, Hice, B..eno, JU:ngmau, Barton, stafford, and Pratt 

CounUes, and small parts of Ellsworth, Marion, and Chase CoUDUes are IDoluded 

bl the area studied (Fig. 3). i\.CCOrding to the Board of Health (1956, P• 6-7). "the 

study revealed 663 surface ponds 1n use; these received ~7, 617 barrels of brine per 

day. In comparlaon 618, 3'9 barrels of brine por day were returned to tl1e subsurface 

through injection systems.'' 

The 011 Jtleld Section of the state Board of Health (lU56, p. 5, 9, and 13) recogniua 

that HVerity of the pollution problem at the present time "is dependent upon (1) the 

amou.ut of brine entering surface ponds; (1) tbe ooncentraUon of the brines; (3) the 



Map of Kansas showing location of area covered by the Arkansas River Basin study, 1953. 
Figure 3 
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Table 1 . .. UsUcs on oil-field brine production and disposal in Kans 

. posal wells 
Di trict No. of Barr 1 of 

disPo a.1 brine re-
wells c ived dally 

pressur s 
No. of of 
repressur- brine re-
ing well ceived daily 

Surfac ponds 
Surface Barrels of 
ponds brine rec'd 

daily 

1.. .. .... 3 .•...... 54 , 63 ..•.•.. iJ4 •••••• .• • 106, 5 •.•.•. 357 ...... 6, 660 

. . . . . . . . . 356 . .... . tt • 466, 716 . ... , . 265 ......... 300. 610 . . . . . 25 ...... 8, 75 

S. . . . " . . . . 8 9 . . . . . . . . . 41 , 2 6 . . . . . . ... • •...• 504 , ao ...... 687 •...•. 10, 5 6 

4 . . . . . . . . . . . ........... 415 ....... 5~ •••••••••• 58, 068 ..... 170 ...... 3, 150 

5 ......... 2 6 ........ 474, 192 ...... 110 ......... 124, 440 ..... 268 ..... 10, 765 

6 •....•... 647 ...•..• 1 , 5 , 671.1 .••.•. ~4 ..•• •••.• 106, 59 .... , • 246 ...... 4 , 551 

Total ••.. 1 , 783. . . . • . 3, 118, 61 .•..• 1, 060 ..•.. • •. 1, 202, 040 .•.. 1, 853 ....• 41, 6 7 

Total wells (including repressuring well ) - ... - - - - - ... - - - - • - - - - - ... - 2 , 843 

Total barrel s of brin into all wells - - - ... - - ... - - - - - - - - - - - - - -4, 321, 001 

Total barrels of brine d posed dally 
(into w 11 and ponds) - - - - - - - - .. - - - - ... - - - - - - - - - - - - - - • 

4- .3>tz /.i 
( .J 'I 
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olOlic (atra rap c) units used for subsurface br · sposal res rvolra tu ,.aoau 

shown 1n u.lar form below (Table Il) 

Ta le II - Strattgra We um.ta used aa rine dts 

oogic ·stem 

uaterna1·y {No ) 

T rttary ( one) 

Cretae Ol.W C 8 

Jur Bit; ( .. one) 

Tr ssi (Non) 
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Saline, d dgwic C unti . 

Districts 1, 2, 5. ( l.-'ig. • ) 
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.Bull tm '1 • • 1-1 7. pl. • ... ♦ 

~:=.r..~..;..::.-=---===-=:.a_.::==t...:..::.:.;,....::::=t..:.::==....::::;.;:..:ia::@t:::_:..:i:.:·. (l u55) · at r 

as ·ater Re rees Fact-Flndtng , p. l .w ' , fig. 1-1 to 

vm-1, table 1 .. 1 to v-a. 

Jewett, J. . (1 54) Oil i:md gas 

~~~~~~~~- ~o•~l~tb (l t15 ) port on brtae pollution problem : (Unpubli d) 

w.u:a~ State Board of ff th, Jul 1, 1 G. p. 1- 6. fig. 1-10, 
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