
Association Round Table 1599 

wastes originating from the different nuclear activities 
in Germany, mainly nuclear research and power pro­
duction, were intended from the beginning to find a 
place where the wastes are excluded from the biocycle 
for the time necessary for their decay. Therefore, re­
search and development work was concentrated on salt 
formations. 

In 1965, Gesellschaft fiir Strahlen- und Umweltfor-
schung bought, on behalf of the Federal Government 
of Germany, the Asse salt mine which had been shut 
down for economic reasons less than a year before. 
This salt mine had been in operation since 1908. Be­
cause the salt deposit is in the form of an anticline 
(more similar to a salt dome than to bedded salt de­
posits), a total of about 130 rooms was created on 13 
different levels by a special type of room-and-piUar 
mining system. 

Test disposal of low-level radioactive wastes was 
started in April 1967. Solid or solidified wastes, packed 
in 200-1 drums, are stacked in the rooms. Those rooms 
filled with low-level wastes are sealed ofl:. At present a 
total of about 22,000 drums has been disposed of. 

In August 1972, disposal of intermediate-level radio­
active wastes was started. Because of higher radioactiv­
ity and, therefore, higher dose rates, the 200-1 drums 
with these wastes can be transported and handled only 
in shielded casks. With the present technology, about 
80 drums have been disposed of. 

Solidified high-level radioactive wastes will not be 
produced before 1975 in the Federal Republic. There­
fore, no technical installations exist for their disposal 
in the Asse salt mine, but a broad research and devel­
opment program has started. First test disposal is 
scheduled for 1976-1977. 

The environment of the mine is thoroughly moni­
tored. A hydrologic survey program is performed, as 
well as control of the radioactivity of water, air, and 
ground. Disposal of low- and intermediate-level radio­
active wastes is free of charge. Total capital invest­
ments amount to about 18 mUlion Deutsche Mark to 
date. Operating costs are about 2 million Deutsche 
Mark a year, including staff and scientific personnel. 

LATTA, BRUCE F. 
SUBSURFACE DISPOSAL OF WASTE IN KANSAS 

The use of wells for the subsurface disposal of 
wastes has been practiced in Kansas since 1935. All the 
early waste-disposal wells were used to dispose of oil­
field brine. Permits for the first industrial waste-dis­
posal wells other than oil-field wells were issued in 
1952. 

Two state agencies have jurisdiction over the subsur­
face disposal of oil-field wastes in Kansas. Before using 
a well for the subsurface disposal of oil-field or gas-
field brines, the operator must submit plans and speci­
fications for each disposal well to the Kansas State 
Corporation Commission. These must be approved by 
both the State Corporation Commission and the Kan­
sas State Department of Health. The Corporation 
Commission, through its Oil and Gas Conservation Di­
vision, determines that the use of the proposed well 
will not result in loss or waste of gas or petroleum 
resources. The Department of Health, through its Oil 
Field and Subsurface Disposal unit. Division of Envi­
ronmental Health, determines that use of the proposed 
well will not result in pollution to the water resources 
of the state. 

Before using a well for the subsurface disposal of 
industrial wastes other than oil-field or gas-field wastes, 
an application must be filed with, and a permit issued 

by, the Kansas State Department of Health. The maxi­
mum wellhead pressure that may be used to inject 
wastes into both classes of wells must be approved by 
the Department of Health. Periodic field checks of the 
amount of pressure used are made by field personnel 
of the Department of Health. The Oil Field and Sub­
surface Disposal unit is staffed by a supervisory geolo­
gist in Topeka and by 8 area geologists, each of whom 
is responsible for a specific section of the state. 

At present, there are 3,200 approved oil-field and gas-
field saltwater disposal wells in use receiving a total of 
about 4,000,000 bbl of salt water per day. Not included 
are 2,600 saltwater repressuring systems in the state, 
which are made up of from one to several hundred in­
jection wells. The depths of the oil- and gas-field dis­
posal wells range from less than 500 to about 6,000 ft. 
Thirty-eight zones ranging from Upper Permian to 
Precambrian are being used. About 60% of the wells 
inject wastes into limestones or dolomitic rocks, 25% 
into sandstone, 5% into sandy or gypsiferous shale, 5% 
into salt or anhydrite zones, and 5% into conglomerate 
or granite wash. Injection pressures being used range 
from gravity at the wellhead to 0.5 psi/ft of depth to 
the injection zone. 

There are 31 industrial waste-disposal wells (other 
than oil- or gas-field wells) at 21 plants in the state 
including 10 LPG underground storage projects, 2 salt 
companies, 3 petroleum refineries, 4 natural gas com­
pressor stations, 2 chemical manufacturing plants, and 
2 fertilizer plants. Most industrial waste being disposed 
of in the subsurface consists of salt brine and is dis­
posed of in Arbuckle rocks at depths ranging from 
about 3,000 to 6,000 ft. All wells are constructed to 
preclude any hazard to fresh water. The Department 
of Health's present policy concerning industrial wastes 
is that only those wastes that cannot be treated and 
disposed of by other practical methods will be consid­
ered for disposal in the subsurface. Use of the most 
permeable injection zone available at each site is re­
quired regardless of depth in order to eliminate the 
need for wellhead injection pressure. 

Experience with both industrial and oil-field disposal 
wells shows that most operational problems are caused 
by (1) selecting an injection zone with inadequate per-
meabiHty, (2) no preliminary waste treatment or inad­
equate waste treatment, or (3) failure to provide an 
effective maintenance program. 
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CASE HISTORY OF SUBSURFACE WASTE INJECTION OF AN 
INDUSTRIAL ORGANIC WASTE 

Since May 1968, an industrial organic waste has 
been injected at rates of 100-200 gal/minute into Up­
per Cretaceous sand and gravel aquifers near Wilming­
ton, North Carolina. The industrial waste, an aqueous 
solution of acetic acid, formic acid, and various iso­
mers of phthalic acids and their methyl esters, has been 
injected through 2 wells into 2 aquifers containing sa­
line water, at depths of 850-1,000 ft (260-305 m) be­
low land surface. The movement and transformations 
of the waste have been monitored in this study since 
February 1971, by a network of 14 observation wells 
which surround the injection wells at varied distances 
and depths. 

Samples obtained from 4 observation wells which 
penetrate the disposal aquifers near the injection well 
indicate very little degradation of the waste near the 
point of injection. TTie composition of recently injected 
waste was essentially identical to the waste before in-


