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to the oxygen balance, there are no significant differ
ences between a percolative and a direct infiltration, 
probably because decisive oxygen gas quantities are no 
longer present after the first percolative seepage of a 
polluted raw water in an unsaturated zone above the 
water table. Absence of oxygen in a groundwater will 
involve the solution of iron and possibly also of man
ganese. Low oxygen concentrations also retard the 
elimination of bacteria and of tastes and odors. This 
elimination results preferably from aerobic biologic fil
tration. Furthermore, if the oxygen content does not 
exceed about 5 ppm no sufficient protective scales on 
the interior of the ferrous water supply pipes are 
formed. Therefore, poor oxygen balance systems must 
be improved by difilerent processes of raw water pre-
treatment. 

After the infiltration, the aerobic decomposition of 
organic matter and the elimination of bacteria mainly 
talce place in short flow times. A case in point is a 
reduction of an average coliform content from 10" per 
100 ml to 10 per 100 ml after about 1 day minimal 
and 7 days average retention time. Other empirical re
sults confirm the excellent biologic filtration of the wa
ter during its lateral flow through the gravels. After the 
beginning of an artificial recharge and the following 
elevation of the water table, the biologic activity in the 
inundated natural filter rises only step by step in func
tion of operating time. In the mentioned case, optimal 
coliform results were obtained at first after an opera
tion time of about 70 days. 

SELLINGER, A., and S. H. ABERBACH, Tahal Con
sulting Engineers Ltd., Tel Aviv, Israel 

ARTIFICIAL RECHARGE IN COASTAL PLAIN AQUIFER IN 
ISRAEL—FURTHER FINDINGS 

Artificial groundwater recharge operations till the 
end of 1966 have been described in the Bulletin of the 
International Association of Scientific Hydrology, An
nex No. 1, March 1967. 

The present paper reviews artificial recharge prac
tices followed in Israel since 1967. 

The coastal plain aquifer is at present recharged 
through 99 wells and through 8 spreading grounds with 
a total area of 180 acres. The average yearly rate of 
recharge to this aquifer amounts to about 80 MCM/ 
acre (64,000 acre-ft). 

Recharge is practiced mostly during winter months, 
November through March, and sometimes also during 
April and October. The main source is mixed Lake 
Kinneret water, this supplying 68% of the recharged 
water; about 17% is storm runoff and 15% groundwater 
withdrawn from a limestone aquifer. 

Recharge rates into wells range between 50 and 400 
cu m/hour (220-880 gpm) and infiltration rales in 
the spreading grounds range between 0.2 and 3.0 m/ 
day (0.7-10.5 ft/day), though initial infiltration rates 
in spreading grounds are usually lower for storm 
runoff water than for water from Lake Kinneret. 

Recharge and infiltration rates decrease during re
charge seasons; this decrease varies with the type of re
charge installation and the type of water used. 

The decrease in well recharge rates is observed 
mostly when single-purpose wells (unequipped wells 
drilled for recharge orily) are recharged with Lake 
Kinneret water. Redevelopment of these wells over a 
short period does not suffice to restore the original re
charge rates. The same Lake Kinneret water, when re
charged into dual-purpose wells (wells that are normally 
pumped throughout the summer), causes only a small 
decrease in the recharge rate during the recharge pe

riod. Recharging the aquifer through both dual and 
single-purpose wells witli groundwater from the lime
stone aquifer causes almost no decrease in recharge 
rates. 

To assist in restoring infiltration recharge rates, the 
basins are dried out after each season, the upper layer 
of soil and silt removed, and the basin cultivated. This 
results generally in restoration of the infiltration rates 
to their original values. 

In the dual-purpose wells, the first batch of water 
pumped after recharge had ceased for a short period 
was contaminated. This contamination (odor, turbidity, 
high counts of coliform bacteria) is due probably to 
the high content of organic matter in the recharged 
water. To overcome this pollution, short and intensive 
pumping for a few hours was carried out and the wa
ter discarded. Later, chlorination was applied for a few 
days. 

SHERMAN, C. R., E. 1, du Pont de Nemours and 
Co., Wilmington, Del. 

UNDERGROUND WASTE DISPOSAL AT NEW JOHNSONVILLE, 
TENNESSEE 

Deep-well disposal of acidic wastes has been em
ployed successfully at the E. 1. du Pont Pigments 
Plant, New Johnsonville, Tennessee, since 1967. In 
1965, as part of a program to reduce surface discharge 
of waste fluids, together with other methods for waste 
disposal, an investigation of the feasibility of subsur
face waste disposal was conducted, Basic data were de
veloped and from this a proposal was made to the 
state for drilling a deep disposal well. A public hear
ing, attended by local, state, and federal representa
tives, was held and aU inquiries answered. Under state 
permit, a 6,700-ft geologic test well was drilled. Recep
tive zones were found in the middle and lower Knox-
Copper Ridge Dolomites (Cambrian). Laboratory 
studies conducted with rock cores showed that the 
waste fluids are compatible with the formation rocks 
and their contained waters. Appropriate state agencies 
approved completion designs and the well was com
pleted in 1966. 

Acidic wastes were injected into the well at design 
rates and pressures from 1967 through 1971, at which 
time the well was retired from service. Two additional 
waste wells have been drilled and are operating suc
cessfully. A fourth well is scheduled to be drilled in 
the near future. 

In addition to downhole monitoring systems on each 
well, the plant monitors many freshwater wells in the 
surrounding area, as well as 1 deep well on the plant 
property, for evidence of waste-fluid migration. To 
date, no vertical migration of waste has been observed. 

A second deep monitor well is to be drilled in con
junction with the upcoming fourth waste well. At New 
Johnsonville it has been shown that a properly in
stalled waste-disposal well system can successfully re
move undesirable waste fluids from the biosphere. 

SIGNOR, DONALD C.. U.S. Geol. Survey, Lubbock, 
Tex. 

LABORATORY STUDIES RELATED TO ARTIFICIAL RECHARGE 

Artificial groundwater recharge, by any method, is 
subject to hmitations caused by some mechanism de
grading the hydraulic conductivity of the porous media 
through which the recharge water is being infiltered or 
injected. Reduction of hydraulic conductivity may be 
caused by suspended solids, bacterial growth, chemical 
reactions of dissolved solids with the porous media or 


