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Subject: Suggested Hydrologic Monitoring System at Winfield Chemical Burlal
Site

Introduction: Currently society is faced with the necessity of developing hydro-
ogic and geologic criteria for storage of toxic and hazardous wastes.
Few sites have been studied. Also, because it is rarely possible to extro-
polate the results of research in a distant reglon to the problems faced
locally, the study of a storage site that has existed o sufficient length of

time to become hydrologically equilibrated is plainly necessary in lowo
at this time.

. Objectives ond Justifications

A. Scientific==. The hydrology of till and colluvial sedimentary bodies
derived from till is not well understood. General hydrologic
theory is founded on the cssumption that the medium through
which water migrates is of uniform permeability and is infinite
in extent. Till is material hoving a wide range of grain size of
clostic elements and lacking significant sorting. The manner in

which woter travels through till is known to deviate from the
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generclities defined by flow system hydrologic theory, but the
mechanics of water migration in till require intensive study before
the generalities of i behavior can be fully Identified. Study of
the Winfleld site would employ the commercial chemicals leaching
from the burial os tracers to determine flow characteristics of the
site ond the surrounding terrain and sediments that inclose It.

It is on especially ottractive site to study because it has
been in existence long enough to have reached o significant degree
of equilibrium with the regional groundwater and surfacewater flow
system. Also, the site is producing an unmistakoble leachate.
Mapping (3-dimensional) of the concentrations of the chemicals
will define the direction (spatial) ond velocity (temporal) of flow
in the sediments. Repetitive analysis will yield a highly refined
evaluation of the spatial and temporal aspects of till as a flow system
medium. This type of data can be omplified by loboratory studies,
but it cannot be duplicated by them.

B. Proctical==. The state is now engaged in a program that requires all
political subdivisions to establish a plan by which municipal and
industrial wastes will be disposed of in sanitary landfills. The
criteria by which the construction of these landfill sites will be
judged as safe with respect to potential pollution of water resources

are erected on fundamental hydrologic assumptions. The most

critical of these is the mechanics of water migration in till. The
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study proposed here will without question make our evaluations of
londfill site plans @ more sophisticated and safer procedure.

Of greater importance is the need to erect criterla for the
estoblishment of disposal sites for toxic and hazardous chemical
wastes ond low=level nuclear wastes. For these wastes a completely
impervious site is desirable. The degree to which till can satisfy
this requirement is information we need immediately. Even the

initial exploration of the Winfield site will produce significont
results in this regard.

Il. Research Design (Hydrology only)

A. Surfoce Mapping==. A plane toble mop of the region must be made
before the final research design is completed. This mop should

include an approximately 500-foot margin around the observation
well field.

B. Observation-Well Field-~. A field of nine bedrock and seventeen

shallow observation wells will be required. Nine of the shallow
wells should be dual completion wells that will serve as pieziometers
and sample collection points at two levels in unconsolidated materials.

Figure 1 is o plan drawing of the distribution of wells in the proposed
field.

The required depth of bedrock wells is estimated at 120 ft.

These should be cased and grouted into the rock. The shallow wells
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will be less than 935 fr In depth, but actual depths should not be
determined until initial drilling has precisely defined the strati-
grophy of the uncensolidated sediments.

C. Sompling=-. Pleziometric recdings should be collected during the
first twelve months of research on a wgekly bosis. Chemical samples
will be collected on o schedule recommended by those responsible
for this aspect of the research. For the hydrologic research it would
be useful to have @ complete analysis ot least twice durlng the first

month. Thereafter particularly diagnostic elements or compounds

can be selected for analysis os tracers.




octed One=Yeor logy onl

Drilling ond Casing® 2,695 f ot $4/R $10,780.00

Sclentific Supervision (Including travel) 180.00
$18/day for 10 days

Mobllization costs 150.00

Dual completions of 9 wells at $45/completion 405.00

Pleziometric Sampling (chemical somple
collection con be performed os an adjunct
activity without additional operating costs.)

Fleld Time

52 weekly field trips for a student scientist ot
the B.S.-M.S. level of training

Costs of plane table mapping 500.00
Travel 40 miles/trip ot 10 cents/mi 208.00
Salary ot $6.70/he 2,117.00
Laboratory Time
52 weeks for 2 days/week at $6.70 (832 hrs) 5,574.00
Employee Benefits ot 10 percent 769.00
Computer Time 400.00
Supplies (expendable) 150.00
Subtotal $21,233.00

Overhead to IGS for project management at 5% 1,062.00

Total $22,295.00

*Prices based on presumption the I1GS does the drilling with its own rig.




Figure 1. Plon for the Establishment of an

Observation=Well Field ot the Winfield Disposal Site
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Actual placement of wells will be determined
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HEMORANDUM

T0: Dr. Long § Files

SUBJECT: Water from 1 1/4" pipe 100 feot
west of pesticide and fertilizer
burial site on Harold Wells far-
at Winfield

FROM: Victor B. Beat

DATE:

19 November 1968

Ortho-phosphate-0.92 mg/liter

Water from Coralville Reservoir runs from 0.05 to 1.5

Nitrate nitrogen - 0.15 mg/liter

Water from Coralville Reservoir runs from 0.5 to 0.6






