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November 15, 19 33. 

Po ssible Methods of Oil ','l'cll Br:i.no Disposal in McPherson County 

by Kenneth K. Lande s , Assistant State Geolo gi st, ;{ansas Geological Survey 

This report has been prepared at the reque st of the Kansas State Board 

of Health0 It is in answer to the question: Is the pollution of the ground 

waters which is now taking place in McPherson County through contamination by 

oil well brines abatable? The writer bel ieves that it is. Three possible 

methods are outlined below. 

(1) The return of the br:i.ne to the producing hon.zons by means of off­

structure well s . This is a method which has been successfully followed in 

several fields. Return wells are dr:;..11ed beyond the linut s of the oi l pool 

whore the elevation of the r eservoir rock is lower tha n the lowest elevation 

where tho r eservoi r rock carrie s oi l. such wells should be satisfactorily cased 

from the surface down to tho ro s erv...>i r rock. The waste brini:~- is pumped down 

those wells into the reservoir rock: , adding in actual volume less liquid than 

the producing wells are removing from the same formation0 Needless to say, there 

are several dangers in t his method, whi ch, however, can be minimized by taking 

proper precautions . Too high pre ssure s and improper casing may re sult in the 

brine breaking through into h::.gher formation s . Furthermore, corro sion of the 

casing by the brine may allow its escape. Too few r e turn wells may cause the 

bri ne to move up the dip of the reservoi r rock with a very uneven front by-passing 

some of the oi l and preventing i ts eventual r emoval. Through misinterpr etat ion 

of the subsurface structure it is conceivable that the return wells might be 

placed up-dip above s ome of tho oi l. Both tho subsurface structure a nd the 

pos i tion of the oil-wat er cont act :i.n the r eservoir rook should bo known before 

this method can be safely undertakun. 

( 2 ) Brine dYsposal by means of solar evaporat ion , utilizing one or more 
~ . --... ' ....... - .._. . . ..... ··1 ' .. 

of tno :::; hallow depressions lying southwes t of McPhers on. some of those depres-

s ions wore formerly occupi e d by l akes which have bc0n drained by means of canals. 



A report on the f easibilit y of u s:..ng the se natura l basins for brine disposal 

has boon prepared by Mason and Tois . Tho depressions have been formed by slump­

ing of tho mantle rock into c averns originat ing throu gh the diss olution of the 

r e l a t ively shallow Wellington salt bods. Surface drainage and rain wash has 

floored the basins with severa l fee t of fairl y impervious clay or gumboo Dr. 

Ro G. Moss of the Kansas Geologi c a l Survey staff investigated the permeability 

of the soil coveri n g the site of reservoir no. 1 of the Mason.-Teis report by 

moans of a number of auger holes , and found the floor to be suffici entl y im­

pervl.ous. Lake Inman , a near-by na tural lairn , is located in a similar depres­

s i on. On Octobe r 26, 1933 , the water l evel of Lake Inman was 16 fe e t above the 

ground wat er table ~n a nea r-by well. This is further evidence of tho im­

permeability of the l ake b eds. The small amount of surface drainage whi ch 

enters the r ese rvo i rs could be eas:~ly cli vorted. 

Although the s torage and ovapo r a t i v o c apacit y of tho four re se rvo i r s 

described by Mason and Teis is sufficient to handle prosent brine production i n 

the i'.lcPherson County f ields 0 it would be inadequate if the amount of brine pro­

duced were to i ncrease greatl y ~n the future . A 60 ,000 barrel daily producti on 

of Mississippi l ime brine (100 1 000 parts per milli on of dissolved s ol i d s ) would 

f i ll all four r eservoirs with br ... ne and pre cipi t a ted solids in 6-i- year s . 

Either some method of r emoval of the precipitated sol ids would have to be 

found or e ls e othe r s i m~lar depr ession s in the vic1nit y woul d have to be added 

to the re se rvo~r system~ 

(3) Brine disposal by art ific ial evaporation. There a re several pro­

cesses by mea ns of wh i ch b r ines can be evaporated t hrou gi1 the appli cation of 

hea t • .Ample quantit~e s of natural gas are available in McPhe r s on County. The 

pre sent potent :i.al brine product ion of the oil fields of McPhe r son County is about 

doub l e th0 amount of satur a t e d brine v1h:i.ch ::i..s evapora t e d daily in the s::... ;c salt 

company plant s now oper a t:..ng :~n l(ansas . This method of brine dispo sal is worthy 

of furth~r study 0 It might be p oss~blo to conce ntrate the brine first by s olar 

evaporat i on and then produce salt by the ap:,li c at i on of heat. 
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