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GROUND-RATER MOVEMENT AND CONTAMIRATION AT THE Asc Fxp 382
MATERIALS PRODUCTION CEWTER LOCATED NEAR PERRALD, OHIO

By Andrew M. Spieker and Stanley k. Norris
U.8. Geological Survey

INTRODUCT ION

The purpose of this report is to present data on the movement of
ground water and ground-water contanination in the vicinity of the
Fernald Plant, & facility operated by the National Lead Co. of Ohio for
the U.S. Atomic Energy Commission. The i{nvestigation was made at the
request of the Atomic Energy Commission specifically to ascertain
vhether seepage from four large waste disposal pits located near the
west edge of the plant production area has entered the principal aquifer
from which water is supplied to the AEC plant and to many other ground
water ugers in the area.

This investigation would not have been possible without the whole~
hearted cooperation of officials of the U.8. Atomic Energy Commnission
and of the National Lead Co. of Ohio. The authors wish particularly to
thank Messrs, Edward L. Giebel of the Atomic Bnergy Commission and
H. Starkey and Leroy Williams of the National Lead Co. of Ohio for

their assistance with the investigation,
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Severs] esrlier reperts have covered variocus phases of the
eccurrence of greund water ia the lower Mismi River valley. Klaer
and Thompsou (1948), Bermhagen and Schaefer (1947), and Spieker (1961)
have covered ia general terme the geology and occurrence of ground
water in the ares. Dove (1961) discusses in detail the hydrology of
the Venice area.

Dove and Norris (1951), Hartsock (1960), and Rye (196la, 1961b,
1961c) have covered various aspects of geology, ground-water movement
and contamination in administrative reports which provide a background

and foundation for the present iavestigation.
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The gensrelised geologic cross-section across the buried valley
of the ancestral Miami River (fig. 1) portrays the geologic relations
ia the Pernald ares. The AEC plant is situated on & terrace, ranging
in altitude from 575 to 600 feet, adout 50 feet above the Miami River
floodplain (fig. 2). This terrace, vhich may be part of the Hartwell
moraine as shown by Goldthwait and others (1961), consists of clay-rich
till 35 to 70 feet thick. The surficial till is not continuocus to the
west side of the valley; it probably pinches out into sand in the
vicinity of Paddy's Run. Sand is exposed in the bed of Paddy's Run
and is indicated in the drillers log of well Hcr-21, The abseunce of
the till gheet west of Paddy's Run and the thinness of the till in the
vicinity of the vaste storage pits facilitates seepage of water 1n£o
the underlying deposits.

Below the till sheet are sand and gravel deposits, about 150 feet
thick, which £fi1] the entire buried valley. Underneath the AEC plant
these deposits are separated horizontally by a layer of clay 10 to 20
feet thick. The clay layer, the top of which is 130 to 140 feet below
the surface, is believed to extend westwaré to the bedrock valley wall
in the vicinity of Shandon Staticn and southwestward at least as far
as Nev Haven. The clay layer does not extend entirely across the
buried valley, as it is reported in rone of the test wells drilled

for the Southwestern Ohio Water Co. 1t appears to pinch out near the
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eastern boundary of the Governmeant Reservation. The clay was probably
deposited {n an ice-marginal lake or as a backwater depooit of a
pro-glacial stream. _

The "shallow aquifex" of Dove and Norris (1951) is a perched body
of water reatricted to the high terrace. Dug wells at farms surrcunding
the Reservation tap this aquifer, which probably consists of discontinuous
pockets of sand and gravel interstratified with the surficisl till. This
perched body of water {s probably of little consequence with regard to
the movement of ground water under the Government Reservation. In the
present report the term upper aquifer refers to that portion of the
principal sand and gravel aquifer aituated above the clay bed about 140
feet below the surface and not to the perched aquifer. The usage of

the present report thus corresponds to that of Eye (1961b, p. 4).

g




AQUIVER TESTS 382

The clay bed constitutes & poorly permeadble counfining bed,
separating the sand and gravel deposits into an upper and a lower
aquifer. Om August 2, 1962 measurements made with a highly-sensitive,
thermigtor-type thermoneter showed that ground-water temperature above
the clay bed was about 0.5° 7 lower than that below the clay bed in the
vicinity of the plant supply wells. Aquifer tests made on August 7
and 8 and on August 14 and 15, using the plant supply wells, show that
vertical leakage through the ciay bed, by which water woves from the
upper to the lower sand and gravel aquifer, is the principal source
of recharge to those wells, The tests yielded values of the transmis-
sibilicy and storage coefficients of the lower aquifer, and of the
permeability of the semi-confining clay bed. These factors are
eggential in assessing the rate of ground-water movement into the
lower aquifer.

There are three water-supply wells at the AEC plant, located on
the west slde of the production area. The wells are spaced 400 feet
apart and arrayed in a north-south line, with well 1 being the northern-
most vell. The welils are 210 feet deep and are screened in the lower

20 feet. Presently plant water-use amounts to about 1.2 mgd (million

gallons per day). J

10
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In the aquifer test made oca Angust 7 and §, well 1 was punped
steadily at the rete of 300 gpm (gsllons per mimute) for spproximately
20 hours vhile the drswiewn and sudsequently the recovery eof the water
level were recorded in s é-inch dismster observetion well 183 feet
deep, located near supply well 2. PFer two days prior to and during
the test, well 3 was pumped steadily at the rate of 800 gpm to supply
the vater requirements of the plant. On August 14 and 135 the pattern
wvas reversed, well 3 being test pumped, at 275 gpm, while well 1 vas
used to supply water to the plant.

During bdboth tests fluctuations in the water level were recorded
in a well 118 feet deep, scresned above the semi-confining clay bed,
and located about 2,000 feet northeast of the supply wells at the site
of the "old" Administration Building. The water level in the shallower
well wvas unaffected by the tests; however, the well revealed fluctuations
in water level caused by changes in atmospheric pressure in about the
same degree as those recorded in the deeper observation well. The
hydrograph of the shallow well was used, therefore, as a convenient
barograph from which to correct apparent variation in trends of the
drawdown and recovery curves caused by atmospheric pressure changes.
Plant engineers maintained excellent control of pumping, keeping it at

a very steady rate, and results of the two tests are similar.

i1
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The lover sand and gravel aquifer hes & esefficient of transmis~ |
oidility of about 140,000 gal per day per f2 and & coefficient of
stozage of 0,001, the latter valus being i{n the artesisn range. With
saturated thickness of approximately 70 feet, ths aquifer has s coef-
ficient of permesbility of spprouimately 2,000 gal per day per sq f£t, @
value typical of the sand and gravel depoeits in the Miami Valley. At
the pumping rates used in the tests recharge decams noticeadbly effective
after adbout 30 minutes, after vhich time there was essentially no more
drawdown,

The coefficient of leakage of the confining ded, thnt‘ is the ratio
of its permeability to thickness, determined by methods described by
Walton (1960), wvas computed as about 0.21 and 0.32 gal per day per ft3
for wells 1 and 3, respectively. These values multiplied by its thickness
at ths respective walls, ylelds values for the coefficient of permeability
of the seni-confining bed of 3.2 gal per day per sq ft, at the eite of
supply well 1, and of 2.5 gal per day per sq ft at the site of supply
well 3. Although the semi-confining bed is only about one seven-bundredth
as permeable as the sand and gravel aquifer which it overlies, it is
nevertheless permeable enough to transmit large quantities of water from
the upper to the lower aquifer wvhere the ares in vhich leakage occurs
is fairly large, even though the difference in hydraulic head between the
two aquifers may be smsll, PFor example, if we take as the coefficient
of permeability of the semi-confining bed the value of 3.0 gal per day

per sq ft, and use 12 feet as its average thickness, the leakage

coefficient (23 fs 3.0 gal per day per fe2 or 0.25 gal per day per ft3,

' 43
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If the average difference in head ( L) detween the wpper and lower
aquifers is, say 1 foot, over an area (A) of 1 square aile, the
quantity of water (Q) moving through the seai-confining bed is:

Q- l:- A a
[ ]
= 0.25 x (5,200)3 x 1

= 7 ugd

To i{llustrate further, the production area of the plant, including
the land on which the disposal pits are dug, comprises about 400 acres.
For 1.2 mgd of water, the armount presently being pumped at the plant,
to move through the semi-confining bed in this area the average head
difference between the upper and the lower aquifer needs only be sbout
0.2 foot. This is on the assumption that the leakage coefficient

averages 0.25 gal per day per eI,

i3
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SRONID-FAYER MOVIMENX
Figure 3 is & map of the Fernald ares shoving the configuration

of the piescmetric surface on August 7-8, 1962, based on msasurements
of aine wells on the Government Reservation, 37 test wells and two
collectors of the Southwestern Ohio Water Ce., and one domestic well.
Movement of ground water is perpendicular to the contours and in the
direction of decreasing head, The map is considered to be quite
sccurate in the ares east of the Government Reservation, but owing to
sparse data it i{s somevhat less accurate on and vest of the Reservation.
Any revisions made possible by additional data would be in the nature
of refinement of detail rather than of changing the basic relationships.

The GCovernment Reservation {s situated just west of a major ground~
water divide. Ground-water movewment is iﬁ general from the vicinity of
Shandon Station southeastward through the Reservation toward the Miami
River. The divide is roughly perallel to and generally east of the
east boundary of the Reservation. Water west of this divide moves
tovard the Miami River between Fernald and New Baltimore. The cone of
influence caused by punping at the AEC plant does not change the regional
ground-wster movement,

The effect on ground-water movement of the semi-confining clay
layer reported in the AEC wells at the depth of about 140 feet is
considered to be only of local extent., The regional ground-water
movement i{n the sand and gravel {s practically horizontal, and the head

difference between the upper and lower aquifers is slight -- generally

14
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less than 1 feet. Pumping of the plant's wells has caused vertical
leakage through the clay by loweriang the hydrsulic head ia the lower
aquifer in the immediate viecinity of the pumping wells, but the bdulk
of the regional movement remains horisontal and perallel in doth
aquifers. In the preparation of figure 3, therefore, wells in both
aquifers wers used.

The average regional hydraulic gradient based on the piezometric
contours is extremely flat -- about 0,0014 foot per foot, or 7.5 feet
per mile. Locally, in the vicinity of pumping wells, this gradient is
much steeper. The average velocity of ground-water motion can be

deternined using the equation
I
v e Fiee

wvhere:

velocity, in feet per day

<
]

(o]
[}

hydraulic gradient, in feat per foot

cosfficient of permesbility of the aquifer, in

b
[

gallons per square foot per day

porosity of the material, in percent

Using the value of p - 2,000 gal per ftz

per day, as determined
from the aquifer tests, and the hydraulic gradient I - 0.0014, and

assuming the porosity 8 to be 25 percent;

10
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vys
. x 0.

Thes, the sverage ground-water velocity ia the viciaity of the [
Government Reservatioan is adbout 1.5 fest per day.
The quantity of ground water soving in an aquifer can be calculated
by the formula
Q= TIVW
vhere:

Q = gallons per day

L |
[}

coefficient of transmissibility of the aquifer,

in gallons per day per foot

(]
]

hydraulic gradieant, in feet per foot

width in feet of the section through which

=
L]

flow is occurring

Based on @ coefficient of transmissibility of 300,000 gal per day
per foot, for the entire saturated thickness of the aquifer (2,000 gal
per day per sq ft x 150 ft), & hydraulic gradient of 0.0014, and width W;

Q = 300,000 x 0.0014 x W
= 420 gal per day x W

Taking 800 feet as the width (W) of the disposal pits, approximately
350,000 gallons of water move daily bensath the pits, in a generally

southeastward direction.

16
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The plaat supply wells are lecated generally down-gredient frea
the disposal pits and mseh of the water being punped enters thess wells
after passing bdensath or in cloee proximity to the disposal pits. Part
of the water moving baneath 'th. pits bypasses the ares of influence of
the supply wells end discharges naturally to the Miami River near New
Baltimore. 1f pumping is increased in the supply wells the extent of
their ares of influence will also be increased and they will then
capture 8 correspondingly greater part of the water moving beneath the
pits. It is not unlikely that a doubling of the present pumpage would
rc:plt in capture by the supply wells of virtually all the flow that
presently passes beneath the disposal pits.

Five test wells, located roughly in a circle about the disposal
pits (fig. 4), wvere drilled in the summer of 1959 and bave been pumped
more or less continuously since the spring of 1962. Test well 1 {s
pumped at the comparatively high rate of about 200 gpm; each of the
other test wells {s pumped at less than sbout 20 gpwm. Water from test
well 1 {s pumped back into the disposal pits; water pumped from the
other wells is discharged to Paddy's Run.

Pumping of the test wells has created small cones of depression
around these wells which locally reverse the regional gradient and
capture part of the water that othorvine’vould move towards the supply
wells., Data upon wvhich to base the extent of the cones of depression

around the test wells consist only of water-level measurements made in

17
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wvells themselves, and ecnsequently ths piesometric contours are
cnndniu. It is possidle, uwsing thess data, to drav the contours
fn sech & way as ¢o iadicate & coue of depression extending entirely
around the disposal pits, thus producing a ground-water divide detween
the pits and the plant supply wells. Under such conditions all seespage
from the pits would be captured by the test wells and none would move
towvards the supply wells. However, unless the aquifer ia the vicinity
of the test wells {s very such below sverage in permcnbtlttyl{ the
cones of depression produced arcund the test wells at present pumping
rates will be essentially of local extent, as indicated by the piesometric
contours on figure 3.

Owing to the low regional velocity of the ground water, distant -
effects of contamination will not be noted until long after the contami-
nated water enters the aquifer. It requires an estimated 2 to 5 years
for ground water to move the 2,000 feet from the pit area to the plant
supply wells and as much as 25 or 30 years to move 14,000 feet to the
Miami River near New Baltimore. These are believed to be the average
travel tin‘l; Actual travel times could vary from the average by as much
as 100 percent, either faster, owing to preferential flow paths of higher

than average permeability, or slower, owing to more circuitous flow paths.

1/ The specific capacity of test well 1, that {s the ratio of its
yield to drawdown, is only about half as high as the specific capacities
of the supply wells. This might ind{:zate that the aquifer i{s less
permeable in the vicinity of test well 1 than i{n the area of the supply
wells but, as no data have been collected on relative well efficiencies
no definite conclusion is warranted.

18
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SONTAMINATION
Rarly fa 1959 the large liquid waste disposal pit (Pit 3) was

placed in wee as a settling besin., Waste water, after being decanted
to & clesr-well portion of the pit, is pumped {nto the Miami River
through a pipe line. The pit is dug into the surficial till at @
poiat wvhere this till is relatively thin. Thers is evidence that in
excavating the pit the ti{ll was removed i{n places to the top of the
underlying sand and gravel aquifer. BEye (1961, p. 4) states: 'The
vaste disposal pits ... excavated to a depth of approximately 25 feet, -
extend below the somewhat impervious surfacc‘ltyera, and in some of
these pit excavations lenses or deposits of pure ssnd and gravel were
encountered. The bottom and sides of these pits were sealed initially
with a layer of clay but there is no assurance that the seal {s still
completely continuous and water tight. The inside walls of Pit #3

shov evidence of considerable 'slipping' or 'spslling' and {t is likely
that some of the clay liner on the sidewalls has been destroyed. If
this is the case, pronounced seepage may occur vhen the water level in
the pit rises above these 'slip' sones."

Formerly, about 1.3 mgd of waste effluent went into the pit and
thence was pumped to the Miami River, Presently, sbout 0.8 mgd are
going into the pit, which is kept nearly brim-full. About 50 million
gallons are currently in storage in the pit, which comprises an ares
of about 7% acres. Although ¥he flow into and out of the pit ia'knovn
with some accuracy, it is probable that several tens of thousandi of
gallons per day of effluent could seep from the pit without being

detected.

14 13
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Seepage into the underlying aguifer bhas beem eccurring ever -
since the pit was placed in use, as indicated by contaminstion in
varying degree, reported in the shallow test wells drilled around the
pit. Test wells 3 and S became contaminated in 1959, and test wells 1,
2, and 4, first showed contamination late in 1960. To date the plant's
supply wells show no sign of contamination.

Of several potential contaminants, of principal concern are
uranium and thorium compounds, chlorides, nitrates and fluorides. BRye
(1961, p. S) states: '"Of these, the chlorides, nitrates, and fluorides
are the most likely contaminants. Chlorides and nitrates are present
in the wastes in high concentrations (in the 1,000's of parts per
million by weight). The chlorides and nitrates are extremely soluble
and the fluorides relatively soluble. The uranfium products are only
slightly soluble and as such are probably of secondary significance in
& consideration of ground water pollution in the area.'

Listed as follodc are nitrate and chloride concentrations in
watar samples collected from the test wells and plant supply wells

on August 3, 1962:

13



Vell

H
P I R I T

Maximum permitted by U.S8.
Public Health Service

for drinking water

More complete analyses of water samples from test well 1, plant

Parts per nillica

st &
0.8 22
b 18
b 10
900 800
350 150
11 18
300 100
45 250

382

supply vell 1 and disposal pit 3, made by the National Lead Co. of

Ohio, are listed as follows:

16



No 1 test well (semple collected September 16, 1962)

Constituents

Total hardness, as CaCOy = = -

Co as CaCOy = = = = = = =

Mg 89 CaCOy < = = = = - =
Chlorides, as chlorides

Nitrates, as nitrates - -

Fluorides, as fluoride -

Uranium, a9 uranivm - - -

Alpha activity (disintegrations per minute

milliliter)

per

Beta activity (disintegrations per minute per

williliter)

Pu-o-ocoo-o-.-.--ooonoco

Total dissolved solids, based on conductivity

17

382

Parts per millien

1,400
922
338
820

1,350

1.12

.024

.04

.05

7.22

3,100

22
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¥o 1 supply well (composite samples sollected chiefly in past 6 mounths)

Censtituents Parts per aillion

Total hardness a9 CaC0y © © c c o s cc e cc o= 38
CaasCaC0y cccccecsc0e ccsoccccccae 248
Mg as CaC0y ~ =~ s> cccccsccecncoscecca-~ 120
Methyl orange alkalinity as CaCOg = < = = = = =~ = - 294
Sulfates, as sulfate = « = = = = = 2 s o e oo . 72
Chlorides, 8s chloride < = = ¢ =« o « e o e oo = @ 16
Silica 88 810y =~ - -~ c = - cceccececona. 10.5
Ritrates, s nitrate « ¢ = « =« « 2 = = <« = e o = a o 0.7
Fluorides, as fluoride = © = » = © = ¢ & «a = =« = =« = 0.12
Uranium, as uranium « = « = = = 2 ¢ ¢ = 2 @ ¢ = = = = 0.003
Iton, as F@ = = « 2cc = o = = @ o ¢ o 2 2 e 0eec o= 3.0
Total dissolved solids based on conductivity « « - - 424
PHe = = e =2 e =« ¢ a o v «-- > oo eeeoeoa.- 7.25
Alpha activity (disintegrations per minute per

21i11414C6F) = = = = e ¢ v e e s e o e e e e .03
Bets activity (disintegrations per mimute per

milliliter) « = =« =« = o = e 2 e 2 e 0o oo oo - .01

23
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Pit 3 (samples collected during past several months)

Constituents ~ Parte per milliea
Total hardness, a8 Cal0y * = e e s e c v e e v o o - 5,260
Caa0CaC0y = =c~ccccccccccccceccs 1,220
Mg 88 CaC0y = > c=ccccccccccccscan= 4,040
Phenol alkalinity 88 CaCOy = = = = = o o o = o = = = 80
Methyl orange slkalinity 49 Cally =+ = = = = = = = - 560
Chlorides, 8s chloride = = « = @ =« « 2 ¢ = = 2o o =« 4,500
Nitrastes, 88 nitrate = = = © c o e c c c e e s o o @ 2,950
Sulfates, as sulfate = « « = = ¢ ¢« = ¢ = 2 = = = = = 400
Fluorides, as fluoride = « = « = = =« = = o = = - - = 29
Uranium, as urdnium o « = « = = = ¢« ¢ = o = = = = - 1.95%
Iron, ag f@ =+ ®» = ~ « © @« © = ® o 2o v == o 2o ==~ 0.54
Ol ¢ = ¢ s s c s s s c e e e caccncen-o=. 4.0
Organic (ether extractable) =~ « - = - - - - e e o= 33
S8ilica 49 8109 = = = = = = e c e e v oo n--o 10
Phosphate as POy = = = = = - - e e e ceeoceoe- 1.4
Chromium @8 CX = = « = « = = o =« ¢ o v e v o o+ = - 2.2
Total suspended 80lids = « = « = = = = « o = = - - - 17
Total dissolved solids, based on conductivity - - - 30,000
PH = == cco0ew--- A A 8.62

Alpha activity (disintegrations per minute per

milliliter) = = = = = o ¢ = ¢ c a2 2o ¢ = 0= - 4.04
Beta sctivity (disintegrations per minute per

milliliter) =« - = = - - L R B LA .95

Radium (micro wicro gram per milliliter) = = « « « - = .06

A
=

19
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The concentrations of the contaminants {a the test wells fluctuate
depending on the relative rates at vhich the wells are being pumped.
Ia the fall of 1960 test well 1 yielded as much as 3,000 ppm (parts per
millfon) Cl before contimmous pusping at the rate of 220 gpm lowered
these concentrations te near their present levels.

On the basis of preseantly availsble information it i{s not possible
to determine either how far contamination has spread beyond the pits or
vhether the contaminants have leaked through the clay layer into the
lower aquifer, Several additional test wells located between the pits
and the production area and tapping both aquifers would be required to
provide this information. On the basis of the piezometric contours
(figure 3) the pit area is situated west of the major ground-water divide,
and the contaminated water, once it leaves the immediate vicinity of the
pits, will move toward the Miami River between Fernald and New Baltimore.
It would thus appear that there is no danger of contaminating the South- u
vestern Chio Water Co. supply. But the ground-water divide is not static.
Its position {s constantly shifting in respouse to changes in puxping and
recharge. Although movement of ground-water from the pit area to the
Southwestern Ohio Water Co. well field does not appear likely it cannot ,
be ruled out. It can be stated witk reasonable certainty, however, that
there would be no potential danger of contaminating the proposed Cincinnati
well field near Fairfield. The water table in this vicinity stands at an
altitude of about 550 feet, nearly 30 feet higher than its altitude at the
Fernald plant. The possibility that pumping at the proposed Cincinnati
installation would gpread a cone of depreasion downstream far enough teo

intercept ground-water runoff from the Fernald plant is indeed remote.
23
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1f esntaminated water continues to enter ths agquifer at the
present rate some of the contaminant almost esrtainly will move into
the cones of depressiom around the plant supply wells and, after
leaking downward through the clay layer, will enter those wells. The
chemical preperties of the clay bed may be of great importance,
therefore, with raspect to potential contamination, as in passing
through this bed concentrations of some of the more harmful constitu-
ents may be reduced. 1f the pits could be sealed to preveat further
contamination of the aquifer, the contaminants already in the aquifer
probably would eventually be sufficiently diluted to render thew
harmless. The need for sealing the pits to prevent further coatamination
cannot be too highly stressed.

Of major concern is the possibility that a catastrophic break might
occur in the lining of the disposal pits, allowing the quick release
of all the contaminant to the underlying aquifer. This would result
init{ially in &8 ground-water mound being formed beneath the pits, thus
steapening the hydraulic gradient locally, and causing water to move
outward rapidly from the pits, possibly at & rate as high as 20 or 25
feet per day. Most of this water would bypass the test wells, even
though these walls were being pumped to their present maximum capacity,
and eventually would arrive in the area of influence of the plant supply
vells. The rate of movement of the contaminanted water would decrease
progressively with its distance from the pits, as the hydraulic gradient

became less steep.

)
=p
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An socident to the pit dottem might reguire drastic measures to
prevest contamination of the plant supply wells. The supply wells
aight have to bde relecated -- perhape to & site wpgradient from the
pits == or wells might have to be drilled and pumped betwesn the pits
and the supply wells. Such pumping would probabdly contaia the
contaminant and prevent it from reaching the supply wells, but
dispossl of the contaminated water pumped would create & prodlem in
itself. The slow rate of ground-wvater movement would fortunately
allow time for remedial action before the contamirants spread too far

beyond the pit area.
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EROAKY_AND RECRTDATIONE
The Fernsld plant of the ANC is located en @ high terrace, composed

of poorly permesble glacisl till sbeut 350 feet thick, overlyiang the
highly permeable sand and grevel aquifer which fills the ancestrsl
Misni River valley. 1In the viciaity ef the plant the sand and gravel
is divided {nto two aquifers, each about 73 fest thick, by a layer of
clay about 10 to 20 feet thick. The clay layer, though poorly permesble,
is capsble of transmitting large quantities of water from one aquifer
to the other vhere a head difference between these aquifers exists. The
regional aydraulic gradieat of the sand and gravel iquifcr is about 7.5
feet per mile toward the southeast. Rear the esst border of the
Government ncaefvacion is a ground-water divide, east of which water
moves eastward toward the Southwestern Ohio Water Co. collectors.
Contaninated wvater from the waste disposal pits northwest of the
production area has already entered several test wells surrounding the
pits. How far beyond the pit area contamination extends is as yet
unknown, but it is assumed that contaminated water has moved beyond
the test valls in responas to the regional hydraulic gradient. Owing
to the slov movement of ground water in the area, it vill take from 2
to 5 years for contaminated water to reach the plant supply wells and

from 25 to 30 years for it to reach the Miami River.

L\
%0}
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The fellowing specific recommendations arve made both to determing
mors precisely the extent and degree of contaminstien, aad te sinimise
‘chances of grester contaminatiocn ia the feture:

(1) Approximately 18 test wells should be drilled as indicated
on figure 4. Three of these should penstrate the clay coufiniag bed
into the lover squifer, vhile the remainder should terminate in the
upper agquifer at o depth of 70 to 100 feet. The shallow test wells N
should be drilled to the top of the semi-confining clay layer., Accurate
logs should be kept of all wells. Samples should be collected, and
changes in the water level as the wells are deespened should be carefully
noted. An experienced geologist sbould observe and supervise all
drilling.

(2) Monthly sazples should be teken from all test wells, both
existing and proposed, to determine the extent of contamination., A
portable submersible pump would be sultable for such sampling,

{(3) Periodic measurements of the static (non-pumping) water level
should be made in all wells to determine any shifting of ground-water
dividas caused by changed patterns of pumping. These data should be
‘poolud wich similar measurements already being made by the Southwestern

Chio Water Co.



EXPLANATION
O EXISTING WELLS
’ @ RECOMMENDED SHALLOW TEST WELLS
@ RECOMMENOED DEEP TEST WELLS

AD. BLDG.
O weLtL

2 - SUPPLY WELLS
o/

Figure 4. Map showing approximate location of existing and recommended
additional wells at U.S. Government Reservation.’

30



382

(4) All possible steps should be takea te preveat contaminaats
from contisuing to emter the aguifer. This will mo doudt iavolve

' more effective sesling of the botteme of existing dispossl pits.

An slternate pit should be constructed so that it can be used while
the existing pits sre being repaived. Naving an alternate pit would
furthermore provide for protection in case of accidental damage to
one of the existing pits.

(3) 1If it is determined that contaminated water in significant
amount {s leaving the pit area, & program of protective pumping should
be instituted, and plans should be made for relocating the supply wells
{n the event the situation cannot be corrected by pumping. Adequate

steps for safe disposal of the contaminated water must be taken.

a5
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