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1. INTRODUCTION

This report provides the hydraulic conductivity results based on aquifer testing completed in
groundwater monitoring wells installed within and around the Jefferson Proving Ground (JPG) Depleted
Uranium (DU) Impact Area. The tests were completed in April 2009 as part of the Army's phased site
characterization. The data are needed to develop the Army's Decommissioning Plan and Environmental
Report, both of which are required to be submitted for the U.S. Nuclear Regulatory Commission's
(NRC's) review and approval by the end of 2011 or earlier (NRC 2006). Additional information about
these activities is described in the Field Sampling Plan (FSP) Addendum 7 (SAIC 2008a). Specific
details about the groundwater wells tested are presented in the Well Construction and Surface Water Data
Report (SAIC 2008b). Science Applications International Corporation (SAIC) has prepared this
document in accordance with the Statement of Work (SOW) requirements under the U.S. Army Corps of
Engineers (USACE) Contract No. DACW62-03-D-0003, Delivery Order (DO) No. CY07.
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2. SLUG TEST

Exposure modeling that is planned for the JPG DU Impact Area includes assessing the potential
migration of DU with groundwater and the potential exposure to present and future receptors. In order to
complete this assessment, various hydrogeologic parameters or inputs to the models must be either
selected from previously established acceptable ranges for the subsurface conditions believed to be
present at the site, from literature, using default values provided with the model, or by collecting
site-specific data to estimate those hydrogeologic parameters. Hydraulic conductivity (K) is one of the
hydrogeologic parameters required by the models. It is defined as the volume of water that will move
through a porous medium in a unit time under a unit hydraulic gradient through a unit area oriented
perpendicular to the direction of flow (Kruseman and de Ridder 1992).

Many methods have been developed for measuring and estimating hydraulic conductivities. Slug
testing and longer term aquifer pumping testing are widely used and accepted field methods for collecting
site- and well-specific data that can be used to estimate the hydraulic conductivity. Slug tests are single
well aquifer tests, which provide a measure of the aquifer hydraulic properties immediately adjacent to
the well tested, and thus sample a relatively small portion of the aquifer. Slug tests are easily performed
on numerous monitoring wells to provide a range of hydraulic conductivities of zones monitored. Slug
tests typically involve relatively small stresses to the aquifer and provide an order of magnitude estimate
of aquifer hydraulic conductivity.

In most aquifer conditions, aquifer pumping tests are preferred, because the test yields hydraulic
parameters for a larger portion of the aquifer. An aquifer pumping test typically involves relatively larger
stresses to the aquifer (in terms of groundwater withdrawal) from the pumping of a well while water
levels in that well and other wells in the vicinity are observed. The drawdown of water levels in the wells
resulting from the pumping and the recovery after pumping is ceased is used to calculate hydraulic
parameters. However, the aquifer underlying JPG is poorly suited for aquifer pumping tests due to the
very low hydraulic conductivity of the glacial tills and the shallow bedrock (below approximately 30 feet
from the bedrock surface), which makes developing a pumping well that can produce a yield sufficient to
measure conductivity very difficult. In addition, the heterogeneity of the shallow bedrock, which has
highly permeable zones due to solution-enhanced discontinuities in the otherwise solid and slowly
permeable blocks of bedrock, complicates the positioning of pumping and observation wells in the aquifer
to obtain meaningful data from a pumping test.

For those reasons, slug testing was used on this site to estimate the hydraulic conductivities of the
locations in the overburden (glacial tills) and shallow bedrock screened by each of the tested wells, and in
that manner, gain a site-specific understanding of this hydrogeologic parameter. This report summarizes
the slug testing field methods that were completed, the basics of the analysis of the collected data, and the
calculated estimates of hydraulic conductivity.

2.1 APPROACH AND SUMMARY OF FIELD PROCEDURES

A slug test is completed by causing a near-instantaneous change in hydraulic head (i.e., the pressure
exerted by the weight of water above a given point) and measuring and recording the resulting head
response or displacement. This is completed by either adding a solid object or "slug" into (slug in) or
removing the slug (slug out) from the water column present in a well. There are numerous types of
"slugs," but probably the most prevalent and commonly used consist of a solid or sealed pipe of known
volume that is either lowered into or raised from the water column in the well. All of the slug tests
performed during this investigation were completed using solid or sealed pipes or a combination thereof.
The slug testing and analysis were completed in accordance with the procedures provided in FSP
Addendum 7 (SAIC 2008a).
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I
The slug test method is relatively simple and requires limited field equipment. The following I

equipment was used for the tests completed at JPG:

" Electronic water tape for manually completing depth to water measurements
* Slugs - solid and sealed pipes
" A pressure transducer attached to an electronic data recorder
* A laptop computer.

The use of a pressure transducer attached to an electronic data recorder enabled highly accurate
head or water level changes to be collected and recorded faster than would'be possible by manually
collecting the water level measurements. The recorded electronic data file was imported directly to I
Microsoft® Excel, eliminating the chance for errors in the data that could be caused from manual
measurements and data entry.

Based on a review of the well construction details and the limited water level data at the time of the
preparation of FSP Addendum 7 (SAIC 2008a), a subset of the existing wells within and surrounding the
DU Impact Area appeared to have had sufficient water column during the April 2009 sampling event to
physically accommodate the introduction of the measurement equipment and the solid slugs. Figure 2-1
shows the locations of all wells evaluated for slug testing and the wells in which slug tests were
ultimately performed. Copies of logbook records and field forms are included in Appendix A. Data
collected during slug tests are provided in Appendix B (on compact disc [CD] in electronic format). The I
following 25 wells were selected for field evaluation for suitability as provided in FSP Addendum 7
(SAIC 2008a):

* JPG-DU-01I 0 JPG-DU-091

" JPG-DU-0lD 0 JPG-DU-09D

* JPG-DU-021 0 JPG-DU-0100

" JPG-DU-030 0 JPG-DU-010D

" JPG-DU-031 * MW-2

" JPG-DU-040 * MW-3

" JPG-DU-041 0 MW-5

" JPG-DU-04D 0 MW-6

" JPG-DU-051 * MW-7

* JPG-DU-060 * MW-10

* JPG-DU-061 0 MW-li i
• JPG-DU-06D o MW-RS2.

* JPG-DU-090

Following field evaluation of the wells and the conditions at the time of testing, 11 of the wells
were determined to not be suitable for slug testing (Table 2-1). Of these 11 wells, 3 are completed in the
overburden and 4 each are completed in the shallow and deep bedrock. Field observations during
evaluation of the wells, observations during drilling (e.g., water loss during rock coring), and water level
data over time (hydrographs for wells containing continuous recorders) from the wells were reviewed
with pertinent comments for each well included in Table 2-1. i

Wells completed above the top of bedrock are denoted as overburden wells. Wells completed
beneath the top of bedrock are denoted as shallow and deep bedrock wells. The base of the shallow
bedrock zone was determined from the boring logs for each well when possible using the depth of the
deepest fracture or secondary porosity featured to define the base. In cases where these features extended
to the total depth of the boring, the bases of the shallow bedrock were determined from an adjacent deeper
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0 Monitoring Well with a Slug Test
Monitoring Well Tested for Slug Test Suitability

Figure 2-1. Locations of DU Monitoring Wells Evaluated for Slug Testing and
Wells Where Slug Testing Was Performed
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Table 2-1. Monitoring Wells in Which No Slug Tests Were Performed

* Water level in well took more than a day to recover from initial displacement caused bv introduction of transducer and cable.
* Nonstatic water conditions with water level rising overnight; possible leakage from precipitation event, attempted falling head

test after precipitation event and water level response very slow overniaht.
* Water level in well took more than 19 hours to recover from initial displacement caused by introduction of transducer and cable.

Well completed in alacial till (SEC Donahue. Inc. 1992).
Shallow Bedrock

9 Water level in well recovered only 0.02 feet overnight from introduction of transducer and cable.
JPG-DU-031 40.6 120.6 40.6 45 104-116 48.3-62.5 Water loss during drilling of 100 gallons in first 5 feet of core, then consistent to 60.6 feet (no change in water loss rate),

increase to 150 gallons per 5 feet core pull to 115.6 feet.
9 Transducer data indicate very slow recovery following sampling events.
* Water level response very slow, attempted multiple tests including several overnight tests with less than half recovery to

JPG-DU-091 34 74 34 67 NA 36.9-51 pre-slug insertion levels. Preliminary evaluation of test data indicated no usable data from this well.
& No water loss in open interval during drilling.
I Transducer data indicate very slow recovery following sampling events.

JPG-DU-100 72.5 118.75 72.5 120 103.5 75.3-89.8 Water level in well took more than a day to recover from initial displacement caused by introduction of transducer and cable.
* Minor water loss (20 to 50 gallons) over open interval.
* Well was not tested due to venomous snake (copperhead) beneath well pad; bedrock interval noted as limestone with horizontal

MW-11 2 42.2 2 NA NA 12.16-41.9 solution features. Solution cavities filled with sediment (SEC Donahue, Inc. 1992).
e Transducer data may indicate very slow recovery following sampling events, possible surface water infiltration.

Deep Bedrock
9 After more than 4 hours, water level in well had not equilibrated after initial displacement caused by introduction of transducer

JPG-DU-01D 19.5 113 19.5 48 54 99.8-113.1 and cable.
* No water loss noted during drilling for well installation.
* Nonstatic water conditions; recovering from prior sampling event as data show linear trend from prior sampling.

JPG-DU-04D 46.2 120.8 46.2 64 66.3 86.7-102 * Slight increase in water loss during drilling (increased from 250 to 300 gallons) over bottom portion of open interval.
* Transducer data indicate very slow recovery following sampling events.
* Water level response very slow, attempted number of tests including several overnight tests with less than half recovery to

JPG-DU-06D 35.7 118.7 35.7 38 43 85.6-101 pre-slug insertion levels. Preliminary evaluation of test data indicated no usable data from this well.
* Minor water loss (-40 gallons) noted at 97.5 feet BLS; remainder of open interval had no water loss during drilling.
* Transducer data indicate very slow recovery following sampling events.
* Water level response very slow, attempted number of tests including several overnight tests with less than half recovery to pre-

JPG-DU-09D 34 119.05 34 34 79.5 70-85.6 slug insertion levels. Preliminary evaluation of test data indicated no usable data from this well.
* Minor water loss (150 gallons) noted at 76 feet BLS; no loss above, no change in water loss below in open interval.
I Transducer data indicate very slow recovery following sampling events.

Note: MW-10 and MW-11 installed 9/18/1988; borehole logs are not available for these wells. Data shown here collected from tables in previous investigation report (SEC Donahue, Inc. 1992).
Average depth to karst base from RQD = 29 feet from top of rock.
Open interval equals the screen plus filter pack or open interval adjacent to the screen.
RQD b = Estimated depth to base of karst from RQD analysis.
Log b = Estimated depth to base of karst from visual inspection of logs for fractures, vugs, voids, or other possible secondary solution features.
NDE = Not deep enough.

= m m = = M = M M = = =m M = = = M M = m



well in the same cluster or from the average depth of weathered bedrock from rock core examination.
Core examination indicated an average depth to weathered bedrock of 29 feet using rock quality
designation (RQD) evaluation or 33 feet using the observed depth of the deepest fracture or secondary
porosity feature described in the boring log. The RQD was determined from the total length of all core
pieces greater than 10 centimeters (approximately 4 inches) divided by the total length of the core run,
commonly 5 feet (Deere et al. 1967, Das 1998). The resultant RQD is a percentage, ranked according to a
descriptive index related to the stability of underground openings, as follows:

* RQD < 25 % = very poor rock mass quality
* RQD 25-50 % = poor rock mass quality
* RQD 50-75 % = fair rock mass quality
* RQD 75-90 % = good rock mass quality
* RQD 90-100 % = excellent rock mass quality.

For the overburden wells screened and not slug tested, two wells (JPG-DU-100 and MW-10)
appear to be completed in very tight glacial tills. Water levels in these wells did not recover from the
submergence of either the transducer or initial slug. The third well, MW-6, exhibited a rise in water
levels overnight in response to a precipitation event. Subsequent testing at this well showed very slow
response to slug testing, suggesting the possibility of well bore leakage.

One of the four shallow bedrock wells, MW-1il, was not tested because of the presence of a
venomous snake (copperhead) beneath the well pad. The remaining three shallow bedrock wells,
JPG-DU-03 1, JPG-DU-09 1, and JPG-DU- 1 OD, did not recover overnight from submergence of either the
transducer or initial slug. Continuous water level data for JPG-DU-031 and JPG-DU-091 indicate very
slow recovery following sampling events. Hydraulic conductivities for the shallow bedrock at these well
locations are estimated to be at the low end of the published range for limestones and dolomites.

None of the deep bedrock wells evaluated met the screening criteria for slug testing. Water levels
in these wells did not recover overnight from submergence of either the transducer or initial slug.
Continuous water level data for JPG-DU-04D, JPG-DU-06D, and JPG-DU-09D indicate very slow
recovery following sampling events. Similar to the shallow bedrock wells noted above, the hydraulic
conductivity for the deep bedrock at these well locations also is estimated to be at the low end of the
published range for limestones and dolomites.

Slug tests were conducted at 14 wells (Table 2-2), including 4 wells completed in the overburden
(glacial till above bedrock) and 10 wells completed in the shallow bedrock. A series of tests were
completed at each of the tested wells. The testing program consisted of two to typically three separate
tests with each test consisting of both a slug in and slug out event. In addition, two different sized slugs
were used to vary the initial displacement by an approximate factor of two. Where three tests were
performed, the first and last tests were completed with the same sized slug to affect the same initial
displacement as a check on data reproducibility. During the testing, all equipment that was deployed
down hole was properly decontaminated prior to placing into the well in accordance with FSP
Addendum 7 (SAIC 2008a).

Table 2-2 summarizes pertinent information for each of the wells tested. Wells in the overburden
exist under water table or unconfined conditions. Wells completed within the shallow bedrock exist
under confined, unconfined, or potentially a combination with semi-confined conditions. Confined
conditions were noted when wells screened within the shallow bedrock were overlain by relatively thick
overburden (generally greater than 10 feet) and water levels at the time of testing were clearly above the
till-bedrock contact. Unconfined conditions were noted in shallow bedrock wells where the water level in
the well occurred beneath the till-bedrock contact (at some depth beneath the top of the shallow bedrock).
Wells having water levels near the till-bedrock contact were classified as a combination with
semi-confined conditions.
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Table 2-2. Summary Table for Wells Tested

JPG-DU-011 Confined 34.5 28.5-41.7 2.72 20 41.7 20 25e 34.5
Estimated from
JPG-DU-01D 841.23

838.06

Unconfined - JPG-DU-02D shows
JPG-DU-021 Unconfined 22.5 18.2-35 17.09 16 35 16 18 22.5 weathered bedrock 803.94 800.93

zone of 51.4 feet

MW-2 Unconfined - 29 12.5-23.7 9.63 7 23.7 7 NA >16.7 Assume 29 feet from 850.49 848.25
Semiconfined RQD average

MW-3 Confined 29 31-42.8 8.37 18.5 43 18.5 NA >25.5 Assume 29 feet from 873.64 870.96
RQD average

Estimated from
JPG-DU-041 Confined 20.1 53.1-65.5 11.05 47 65.5 47 12 20.1 Estimate 867.38 864.32JPG-DU-04D

MW-5 Unconfined 12.86 22-33.4 19.29 5.6 33.4 , 5.6 NA >27.8 Assume 29 feet from 804.36 801.91
RQD average

Unconfined~- Assume 33.2 feet from
JPG-DU-051 29.01 21.6-34.9 6.29 5.8 35.8 5.8 8 >30 847.21 843.71Semiconfined lithology log average

JPG-DU-06D shows
JPG-DU-061 Confined 8.7 36-48.4 7.75 35.7 48.4 35.7 7 8.7 weathered bedrock 875.65 872.91

zone of 7.3 feet

MW-7 Confined 29 42-53.7 8.92 26.5 53.7 26.5 NA >27.2 Assume 29 feet from 853.7 850.99
RQD average

Confined -
MW-RS-2 Semiconfined 9 12.9-25.2 3.62 9 25.7 9 NA 9 From log 875.83 873.28

Notes:

Average depth to karst base from RQD = 29 feet from top of rock.
Tested interval equals the screen plus filter pack or open interval adjacent to screen.
Initial depth to water from top of casing.
ROD b = Estimated depth to base of karst from ROD analysis.
Log b = Estimated depth to base of karst from visual inspection of logs for fractures, vugs, voids, or other possible secondary solution features.
e = Estimated as well penetrated less than the RQD depth into bedrock.

M-m--m M----- M M M M M M M m



In most cases, the interval tested for each well was assumed to represent the material adjacent to the
filter pack, which is typically slightly longer than the screened interval for each well. In some cases, the
base of the bentonite seal did not occur directly on top of the filter pack, and in these cases, the tested
interval extended from the base of the bentonite seal to the base of the filter pack. The rationale behind
this assumption was that the response from the unit tested could occur over this interval, rather than just
the screened interval of the well. Overburden thickness, depth to top of bedrock, and total depth of the
well were determined from the boring (lithologic) logs for each well.

The aquifer thickness for the overburden wells simply represents the difference between the water
table elevation and the top of bedrock elevation. For shallow bedrock wells, the aquifer thickness
represented the difference between the top of bedrock and base of the shallow bedrock for confined wells
or the difference between the water level elevation and base of shallow bedrock for unconfined or
semi-confined wells.

2.2 PRELIMINARY DATA SUITABILITY ANALYSIS

Several preliminary evaluations of the slug test displacement data sets were completed to evaluate
the following: 1) the potential presence of trapped air in well sand packs, 2) the potential presence of a
low permeable borehole skin, 3) test reproducibility, and 4) data suitability to conventional slug test
analysis theory. Air trapped in the screen filter pack during testing and borehole skin effects owing to
smeared clays and partial presence of drilling fluids can result in hydraulic conductivity values biased
lower than actual. A check on test reproducibility ensures the integrity of the testing program at all wells.
Lastly, verification that test methods, individual well and aquifer characteristics, and collected response
data are consistent with the assumptions of the slug test analysis theory model is essential to ensuring
accurate estimates of hydraulic conductivity. Several of these evaluations aided in the determination of
the appropriateness of several specific inputs, such as effective casing radius, effective screen radius, and
effective screen length. Results of the preliminary data evaluation are provided below:

Comparison of Measured Initial Displacements with Calculated Theoretical or Estimated
Initial Displacements-If the observed displacement is significantly lower than the theoretical
displacement owing to slug volume, it could indicate trapped air in the well filter pack or the
effective casing radius is greater than the nominal casing radius. Failure to identify these
conditions can result in an underestimation of hydraulic conductivity. Evaluation of data sets
for the various tests indicated close agreement between actual and theoretical slug
displacements for tests, as exemplified at MW-7 in Table 2-3. Displacement comparison
indicated trapped air was not an issue at wells and assumptions on effective casing radius were
consistent with the understanding of borehole drilling and a given well's completion.

Table 2-3. Calculated and Measured Displacements in MW-7 Slug Tests
I . . ," ' .. • - . .

TesIdntiicaio C alcla. Thoeia Mesue Initia

Testlfh 0.43 0.47

Testlrh 0.43 0.54

Test2Th 2.24 2.14

Test2rh 2.24 2.39

Test3fh 0.43 0.48
fh = Falling Head Test (slug in)
rh = Rising Head Test (slug out)

* Comparison of Normalized Rising Head and Falling Head Response Data-The purpose of
this comparative evaluation was: 1) identification of a dynamic well skin, and 2) determination
of the adequate representation of the water table at a given well where that well screen
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I
straddled the water table (Butler 1998, p.27). Figure 2-2 provides a graphical data presentation m
of normalized displacement versus time for the slug tests completed at MW-7, which
exemplifies the subsequent analysis completed for all data sets. Testlfh, Testlrh, and Test3fhl
were performed using the same size slug, while Test2fh and Test2rh were performed with a I
slug approximately twice the size of the other tests. The plots of the individual tests are very
similar. In the case of MW-7, results of the evaluation do not indicate a directional or dynamic
skin effect is present as an artifact of drilling. Further, the close correlation of data sets I
indicates that the effective screen length is constant and that the water table at the time of the
tests could be represented by a constant-head boundary (i.e., little or no change in position) for
accurate calculation of the hydraulic conductivity. At JPG, borehole skin effects are most I
likely in overburden wells drilled through fine-grained, clay-rich till; borehole skin effects are
not expected to occur in the shallow bedrock wells where the boreholes were advanced by rock
coring (only water was used as drilling fluid).

Comparison of the Normalized Response Data of the First and Last Tests in the Series with
the Similar Initial Displacements-The purpose of this comparison was to verify test
reproducibility and to evaluate the potential for mobilization and movement of fines during the I
testing. An underdeveloped well could have an excess of fines in the filter pack, which could
contribute to slower groundwater movement into a well and, therefore, bias any permeability
estimate lower than actual. Subsequent slug tests could progressively dislodge these fines and
result in progressively higher permeability estimates as the filter pack approaches complete
hydraulic communication with the formation. Figure 2-2 illustrates the data for MW-7, which
again is representative of the body of response data from the testing program. It can be seen
that the initial test (Testlfh) and the final test (Test3fh) that were completed with the same
sized slug are in close agreement; therefore, it could be concluded that adverse effects from
potential mobilization and movement of fines were not present during the testing of MW-7,
nor to any appreciable extent during the other tests, in general.
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Figure 2-2. Normalized Displacement Versus Time for MW-7 Slug Tests
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2.3 DATA ANALYSIS

Following completion of the preliminary data analysis, test data were deemed suitable for further
analysis for permeability estimation. Displacement data were imported into AQTESOLVTM for Windows®
Pro software package (Version 4.5), which is a widely used and accepted, commercially available
software for analyzing aquifer tests. Aquiferwin32 (Environmental Simulations, Inc. 2003) was used to
confirm the AQTESOLVTM results. Both programs were used to evaluate slug test data using several
solution techniques to assess potential uncertainty in the calculated hydraulic conductivity.

The majority of reported hydraulic conductivities were calculated using the Kansas Geological
Survey (KGS) model analytical solution in AQTESOLV TM . The KGS solution was selected for its ability
to identify and factor in the effects of low conductivity well skins and resulted in the best fit to test
displacement data. In addition to estimating hydraulic conductivity values, the KGS model predicts
specific storage (S,) of a formation adjacent to the well bore. The exceptions to use of the KGS model
were the data sets for the below wells, where the Bouwer and Rice analytical solution was felt to be a
more suitable model to calculate hydraulic conductivity (Bouwer 1989):

" JPG-DU-OI--Data for Testlfh did not match well against theoretical curves for the KGS
solution. The Bouwer and Rice analytical solution provided a better fit to the data from this
test. The remaining tests did provide reasonable matches to the KGS type curves.

" JPG-DU-02I-This well is screened across an open 6-inch void in the shallow bedrock.
During the slug tests, water displacement and recovery were very fast, on the order of minutes.
Although displacement data did not show any skin effects or colloid concerns, test data sets did
not match well against the theoretical curves of the KGS solution. The Bouwer and Rice
analytical solution provided the best fit to the JPG-DU-021 data sets and is discussed further in
the results summary. Lastly, several other solutions were completed for select wells for internal
checks of variability and consistency, which reinforced selection of the above solutions.

" JPG-DU-05I-Data for Testlfh, Testlrh, and Test2fh did not match well against theoretical
curves of the KGS solution. The Bouwer and Rice analytical solution provided a better fit to
the data from those test. Test2rh and Test3fh did provide reasonable matches to the KGS type
curves.

" JPG-DU-06I-Data for all tests did not match well against theoretical curves of the KGS
solution. The Bouwer and Rice analytical solution provided a better fit to the data.

" MW-5-Data from Testlrh, Test2th, and Test2rh did not match well against theoretical curves
of the KGS solution. The Bouwer and Rice analytical solution provided a better fit to the data
from these tests.

The KGS model allowed further evaluation of the presence of a static low permeability well skin
relative to effects from S, when the calculated Ss is abnormally low. As noted above, well skin effects, if
present at all, are most likely within the clay-rich overburden.

A variety of other slug test solutions were evaluated in order to assess uncertainty in hydraulic
conductivity calculations. In addition to the KGS method, as indicated above, the Bouwer and Rice
method was used to evaluate slug test data from all shallow bedrock wells using AQTESOLV TM . KGS
and Bouwer and Rice methods were applied to the slug test data using AQTESOLVTM and KGS, Bouwer
and Rice, and Hvorslev solutions were evaluated in Aquiferw"32 for JPG-DU-040 and JPG-DU-090.
Table 2-4 presents hydraulic conductivity calculations for JPG-DU-090 from various methods using both
AQTESOLVTM and AquiferWih32.
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Table 2-4. Hydraulic Conductivity Calculation Comparison for
Various Solutions for Well JPG-DU-090

Testlfh 0.055 0.0074 0.22 0.036 0.022

Testlrh 0.073 0.014 0.38 0.04 0.025

The hydraulic conductivity values for JPG-DU-090 summarized in Table 2-4, vary over
approximately one order of magnitude. This variability was similar for calculations made on slug tests
from JPG-DU-040 (though Bouwer and Rice solution using AQTESOLV TM was not conducted for this
well) and yields uncertainty in the calculated hydraulic conductivity values. The variability among
methods and programs may result from variability in manual curve matching conducted by the slug test
analysts, different solvers used between AQTESOLVTM and Aquiferwin32, and the solution types.

2.4 RESULTS

The AQTESOLV TM graphical outputs are provided in Appendix C. A review of the results
provided below. The calculated hydraulic conductivity for each of the overburden wells is included
Table 2-5 and the values for the shallow bedrock wells are shown in Table 2-6.

Table 2-5. Hydraulic Conductivities for Overburden Wells

is
in

Testlfh 3.059

JPG-DU-030

Testlrh 2.522

Test2fh 2.082

Test2rh 1.54

Test3fh 2.647

I
I
I
I
I
I
I
I
I
I
I
I
I
U
I
I
I
I
I

2.4

Test3rh 2.572

Testlfh 4.16

JPG-DU-040 Testlrh 3.73 4.1
Test2fh 4.46

Test4fh 4.15

Testlfh 8.391

Testlrh 5.927

JPG-DU-060 Test2rh 3.115 5.3

Test3fh 4.521

Test3rh 4.567

JPG-DU-090 Testlfh 0.0074 0.01
Testlrh 0.014

As shown in Table 2-5, the hydraulic conductivity calculated for overburden wells that were
successfully tested ranges from 0.01 to 5.3 gal/day/ft2 with a geometric mean of 0.85 gal/day/ft2 .
Overburden well JPG-DU-090 responded very slowly to induced head changes and the resulting
calculated hydraulic conductivity was several orders of magnitude lower than the other three overburden
wells tested. The geometric mean for the overburden wells without the value for JPG-DU-090 is 3.74
gal/day/ft2.
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Table 2-6. Hydraulic Conductivities for Shallow Bedrock Wells
Hyra 66 Q*o uctivi d. yS y~ u iconutvy

Wel 0.,(ald I.2 4,Kga .ayf

Testlfh 0.23

JPG-DU-011

Testlrh 0.37

Test2fh 0.046

Test2rh 0.042

0.15
(Bouwer and Rice solution used for Testlfh

due to poor KGS solution match)

Test3fh 0.059

Testlfh 16.04

Testlrh 13.75

Test2fh 16.14 18.55

JPG-DU-021 Test2rh 20.67 (Bouwer and Rice solution used for this well

Test3fh 20.97 due to poor KGS solution match)

Test3rh 23.2

Test4fh 18.98

Testlfh 0.53

Testlrh 0.5

MW-2 Test2fh 0.53 0.56

Test2rh 0.5

Test4fh 0.74

Testlfh 0.54

Testlrh 0.22

MW-3 Test2fh 0.35 0.40

Test2rh 0.27

Test3fh 0.6

Testlfh 8.32

Testlrh 9.35
Test2fh 10.38

JPG-DU-041 10.40
Test2rh 10.37

Test3fh 10.44

Test3rh 13.54

Testlfh 0.07 0.26

MW-S Testlrh 0.33 (Testlfh used KGS solution; remaining tests

Test2fh 0.35 used Bouwer and Rice solution due to poor

Test2rh 0.28 match to KGS solution type curves)

Testlfh 0.07

Testlrh 0.05 0.078

JPG-DU-051 Test2fh 0.077 (Testlfh, Testlrh, and Tesh2fh used Bouwer
and Rice solution; Test2rh and Test3fh used

Test2rh 0.095 KGS solution)

Test3fh 0.098

Testlfh 4.66

Testl rh 2.64 4.27
JPG-DU-061 Test2fh 4.2 (Bouwer and Rice solution used for these

Test2rh 7.47 tests due to poor late time data match to

Test3fh 4.94 KGS solution type curves)

Test3rh 1.71
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i
Table 2-6. Hydraulic Conductivities for Shallow Bedrock Wells (Continued) i

W ITestlfh F- .4I

MW-7

Testlrh 2.22

Test2fh 3.44

Test2rh 2.72

3.00

Test3fh 3.23

Testlfh 10.42

Testlrh 10.38

M RS2 Test2fh 10.79 10.2
Test2rh 10.12

Test3fh 11.1

Test3rh 8.32

The published range for till is approximately 10 to 0.00001 gal/day/ft2 (Freeze and Cherry 1979)
putting the JPG average overburden hydraulic conductivity estimate in the upper range. The estimate for
JPG-DU-090 is reasonable based on the published range. Two of the overburden wells evaluated during
field efforts were found not suitable for testing due to very slow water level recovery. Hydraulic
conductivities in these wells are estimated to be at the low range of published values for glacial till.

The calculated hydraulic conductivity for each of the shallow bedrock wells that were successfully
tested is included in Table 2-6. The range of calculated hydraulic conductivities for the shallow bedrock
wells is 0.078 to 29.2 gal/day/ft2, for a geometric mean of 1.67 gal/day/ft2. The highest value in the range
was calculated for JPG-DU-021. This well was constructed with the screen interval intersecting an open
6-inch void. Previous evaluations of groundwater elevation measurements from this well, precipitation
records, and stream stage measurements at nearby SGS-BC-01 have provided information leading to the
conclusion that this well has intercepted a permeable solution zone most likely connected to grade via one
or more sink holes. During slug testing, the water levels in the well responded very quickly to the
induced head changes such that the maximum displacement was missed by the automatic electronic
recorder. As a result, displacement data do not match well with the theoretical KGS data curves.
Alternative use of the Bouwer and Rice solution was attempted to approximate the hydraulic conductivity
of the void, but it should be recognized that the value is likely lower than actual, but likely not more than
an order of magnitude lower. The various tests at this well indicate an average hydraulic conductivity of
18.55 gal/day/ft2.

The published range for limestone and dolomite is approximately 10 to 0.02 gal/day/ft2 (Freeze and
Cherry 1979) putting the JPG average (without JPG-DU-021) hydraulic conductivity estimate on the
upper end of the published range and at the low end, of solution enhanced, or karst limestone. The
published range for karst limestone is 100,000 to approximately 5 gal/day/ft2 (Freeze and Cherry 1979).
The average hydraulic conductivity calculated for JPG-DU-021, the only well identified to have
intersected secondary porosity (i.e., karst or solution feature), is on the lower end of the published range
for karst limestone.

Three of the shallow bedrock wells evaluated during field efforts were found not suitable for testing
due to very slow water level recoveries. Observations during drilling and subsequent water level data
suggest the shallow bedrock hydraulic conductivities at these wells are at the low range of published.
values for limestones and dolomites.

A qualitative analysis of the hydraulic conductiVity of the deeper bedrock can be made from the
response of the wells following development or following slug/transducer installation. Deep wells

Slug Testing Report 2-12
JPG Depleted Uranium Impact Area August 2010

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



generally can be grouped into two categories: 1) wells that very slowly (over periods of days/weeks)
recovered following development (JPG-DU-02D, JPG-DU-05D, JPG-DU-07D, and JPG-DU-08D), and
2) wells that never recovered following submergence of the transducer or in some cases the slug the night
before testing (JPG-DU-OlD, JPG-DU-04D, JPG-DU-06D, and JPG-DU-09D). In either instance,
responses reflect very low rock permeability. These wells realistically could be estimated to have
hydraulic conductivities of 0.02 gal/day/ft2 or less, the low end value published for limestone and
dolomite (Freeze, and Cherry 1979).
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3. SUMMARY AND CONCLUSIONS

The slug testing program was successfully implemented at overburden and shallow bedrock wells;
however, deep bedrock wells penetrate such low permeable rock, conclusive quantitative tests could not
be performed. Preliminary review of the data indicated- tests, where able to be performed,-were

.implemented correctly and reproducibly, resulting in analyzable data sets. Trapped air in well filter packs
did not appear to be a factor influencing hydraulic conductivity estimates. Overall, well construction
characteristics and water column displacement data sets conformed to assumptions for use of
conventional slug test analysis solutions, allowing analysis to proceed and reliable hydraulic conductivity
value estimates to be achieved.

The hydraulic conductivity in the overburden and shallow bedrock is highly variable. Both zones
included several wells where slug testing was not performed due to very slow water level recovery during
preliminary field evaluation. The respective hydraulic conductivity in these cases is estimated to be at the
low end of published literature values. As a result, the calculated hydraulic conductivities reported herein
and summarized below for both the overburden and shallow bedrock can be thought of as at the higher
range of representative values at JPG, but representative of the transmissible portions of each
hydrostratigraphic zone, as further concluded below. N

The range in hydraulic conductivity values in overburden wells is from 0.01 to 5.3 gal/day/ft2 with
a geometric mean for all overburden wells of 0.85 gal/day/ft2 . The geometric mean for the overburden
wells with JPG-DU-090 removed is 3.74 gal/day/ft2 . The published range for till is approximately 10 to
0.00001 gal/day/ft2 (Freeze and Cherry 1979), putting the JPG average overburden hydraulic conductivity
estimate in the upper range.. Since the hydraulic conductivity values calculated for JPG-DU-030,
JPG-DU-040, and JPG-DU-060 are at the high end of the literature range for tills, any skin effects
developed during installation of these wells are minimal and do not impact the usability of the slug test
data. Hydraulic conductivity values calculated for JPG-DU-090 were approximately two orders of
magnitude lower than the other overburden wells evaluated, but still at the higher end of published till
conductivities.

The average hydraulic conductivity value for shallow bedrock wells, including JPG-DU-021 where
a dominant solution zone is present, is 5.79 gal/day/ft2. Without JPG-DU-021, the average is slightly
lower at 3.34 gal/day/ft2. The published range for limestone and dolomite is approximately 10 to 0.02
gal/day/ft2 (Freeze and Cherry 1979), putting the JPG average (without JPG-DU-021) hydraulic
conductivity value on the upper end Of the published range for limestone and dolomite and at the low end
of solution enhanced, or karst limestone. Factoring in the several wells that could not be tested would
certainly dropthe shallow bedrock average hydraulic conductivity.

Deeper bedrock permeability is clearly lower than overburden or shallow bedrock, although
remains unquantified due to the incomplete recovery of wells following development or incomplete
recovery following installation of the data logger transducer/slug the night before testing. The above
traits have led to a qualitative estimate of permeability for the deep bedrock on the order of 0.02
gal/day/ft2, which is at the low end of published values for limestone (Freeze and Cherry 1979).

In terms of the conceptual site model' (CSM), slug testing has quantified the permeability of
overburden and shallow bedrock with values relatively similar for both hydrostratigraphic zones. Results
suggest on a local scale that the overburden can transmit groundwater horizontally, possibly in discrete
coarser-grained zones in the till, and that the till is likely in hydraulic communication with shallow
bedrock. Slug test results confirm portions of each medium will essentially not transmit groundwater or
transmit it very slowly. Water will reside for long periods of time in these low-permeability areas, as
confirmed through groundwater age dating tests being conducted by the U.S. Geological Survey (USGS)
as described in FSP Addendum 6 (USGS 2008). The response of shallow bedrock well JPG-DU-021 to
slug testing and the resultant hydraulic conductivity value estimate indicates that the shallow limestone
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may be more permeable on an average, large-scale basis than the overlying till, especially where the till is
thin and rock is most susceptible to dissolution over time and subsequent enhanced fracture permeability.

Based on observed very slow recovery in deeper bedrock wells (following development, sampling,
etc:) and the inability to conclusively slug test these wells relative to the hydraulic conductivity values for
overburden and shallow bedrock, there is a pronounced reduction in average rock permeability below an
average depth of 29 to 33 feet into the bedrock. The deeper limestone bedrock may be three or more

-orders of magnitude lower in hydraulic conductivity than either the overburden or the shallow, solution
enhanced bedrock. The lack of secondary porosity features at depth is the likely explanation for the
pronounced decrease in permeability with depth in the DU Impact Area. There is little to no transmission
of groundwater within this deeper rock.

Lastly, a groundwater pumping test is not needed to further characterize the overburden and
bedrock groundwater hydraulics. Well density and yields being what they are precludes obtaining a better
level of understanding of hydrostratigraphic zone permeability and hydraulic connection beyond what has
been quantified or inferred from the slug testing program.
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SLUG TEST FIELD DATA COLLECTION FORM U

P,'oecNv n
P10 eCC tL T:)i'-r
Test lyV.

Jc'fesor' P os ~n'j Grourud
-1633-04- 9381 -2 0

&

Well ldon/f~cot cn:
Prooct Locoition:

Date
Transducer ID:
Cablo Length:

Kidl tser en .i

WATER COLUIN HEIGHT

Tota; Dept- _ t)-Depth toWater) It) Height of water cofmn(. ' t)

Type of Test: Falling Haid/Rising Head

Data FPL Name:_ _ _ -

T~me / Dale. Stert:k__-_-------
Time! Date Stop:. , _

DTW Initial: . _ _-- _ _-_-- _ __,_-- -(It)

DTW Eqojehbralod: (fl )
DTW Final: __" (It)
Residual Deviation:_ _(%)

Type ol Test: Falling Head/Rising Head

Data File Name:

Time / Date Star: /

Time,' Date Stop: /

DTW Initial: (It)
DTW Equilibrated: ....--.. (It)
DTW Final: lt)
Residual Deviation:__(.)

Type of Test: Falling Head/Rising Head

Data File Name:

Time / Dale Stan: /
Time / Date Stop:

DTW Initial: ._(It)

DTW Equilibrated:

DTW Final: (It)
Residual Deviation: _(%)

TEST 1
Slug Descrptlon and ID: .. . .

Slug Volume: ._ .......

TEST 2

Slug Description and ID:,___. ...
Slug Volume:_ -_

TEST 3
Slug Description and ID:__ _ _ _ _ _ _

Slug Volume: - .... . . . . -.
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I
I
I
I
I
I
I
I
I
I

TEST 4
Type of Test: Falling Head/Rising Head
Data File Name:

Time,' Date Start: I
Time / Date Stop: /
DTW Initial: (t

DTW Equilibrated: ___-___..... ift)
DTW Final:. (ft)
R e s id u a l D ev a l io n : .. ..

Slug Description and ID:
Slug Volume:. . --------

Slug Desctipt,o i',. ID:.

Slug Volume:

TEST 5
Type of Test. Fa';:ng Head/Rising Head

Data File Name:-

Time , Date Start:

T,ire Date Stop: .-.. .. ...... .

DTW lrt,at:

DTW Equiih!brated: .- - - - -.

DTW Firal:

Tytpe of Te,;I: Fa:;rg Hoad!Rs rPg Hrtcd

oD I I ( i I,
F.,r. Di ate Stairt:
r ni. Rle e :-,tap: - _ -.

DTW N lit

,,liV -Ill

Ot)

,(Itt

TEST 6

SiVDCciAi.Gý 7
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=rYýWScience Applications
From Science to Solutions" International Corporation

SLUG TEST FIELD DATA COLLECTION FORM

Project Name:
Project Number:
Test by:

Jefferson Proving Ground
01-1633-04-9381-210

JML ~&

Well Identification:
Project Location:

Date:

Transducer ID:

Cable Length:

Madison, Indiana%k.V%.Q- Lk \%-QA

WATER COI N IGHT
Total Depth ( ft)-Depth to Water( - ft)=Height of water column( It)

TEST 1
Type of Test: Falli d/ i

Data File Name:.
Time / Date Start:

Time / Date S:op:

DTW Initial: - (ft)

DTW Equilibrated:
DTW Final: (f)
Residual Deviation: (%)

Slug Description and ID: .- '° K ,

Slug Volume: __.• &

Type of Test: Fallioq'Wa jsir Had

Data File Name: .W"., " ,

Time / Date Start:
Time / Date Stop: / - "

DT1 / Initial: _(ft)
DTW Equilibrated: (ft)

DTWIFinal: (ft)

Residual Deviation: (%)

Type of Test: FallingJ-eaJ/RisingHead.

Data File Name: - '64- 1

Time /,Date Start: N / 1-

Time/Date Stop: I.
DT-W Initial: _(ift)

DTW Equilibrated: a 12' (ft)
DTW Final: _ _ _ __,_ _ (ft)

Residual Deviation:-(%)

Type of Test: Fallin Iead/Rising

Data File Name: J
Time / Date Stan:.-

Time / Date Stop: - /

DTW Initial: - (ft)

DTW Equilibrated: • t\L" (It)

DTW Final: _ _ ___ (ft)

Residual Deviation: (%)

Type of Test: Fal lin easn Hd

Data File Name:. -. ' , ,

Time / Date Start:'./

Time / Date Stop:
DTW Initial: (ft)
DTW Equilibrated: (It)
DTW Final: . " (ft)
Residual Deviation: - (%)

Type of Test: Falling Head/Rising Head
Data File Name:
Time / Date Start: /
Time / Date Stop: / /
DTW Initial: ____ (ft)
DTW Equilibrated:__ _ _ _ _
DTW Final: (ft)
Residual Deviation:_ __ __ _

TESTIe k

Slug Description and ID: U *, ,

Slug Volume: _.Q_ -MIS_ __ _ _

TESTb Q5.Slug Description and ID:

Slug Volume: I . k-

v% - M

Slug Description and ID: %

Slug Volume: (.

ýA& . 3-W

TEST 6 an ID \
Slug Descriptio ad .:

Slug Volume:-k.,•ux"'

TEST 6
Slug Description and ID_
Slug Volume: m- -- -__ _



Science Applications
From Science to Solutions- International Corporation

SLUG TEST FIELD DATA COLLECTION FORM

Project Name:
Project Number:

Test by:

Jefferson Proving Ground
01-1633-04-9381-210

IrSL & M

Well Identification:

Project Location:

Date:

Transducer ID:

Cable Length:

Madison, Indiana

WATER COSLUNHEIGHT
Total Depth X ft)-Depth to Water( ft)=Height of water column(.ft)

TEST 1
Type of Test: Fallr ad/Risi
Data File Name::

Time / Date Start:

Time / Date Stop:
DTW Initial: (It)

DTW Equilibrated: (It)

DTW Final:.(It)

Residual Deviation: (%)

Type of Test: Falli Hea PRisinad . .

Data File Name:. DA
Time / Date Start:
Time / Date Stop:

DTW Initial:, U. (ft)
DTW Equilibrated: 9(it)
DTW Final: .(It)

Residual Deviation:_(%)

Type of Test: Fallin _ea cRising H

Data File Name: -%"_I

Tim e / Date Sta rt:" . "

Time / Date Sf0.Tsiu
DTW Initial: (ft)

DTW Equilibrated: (ft)

DTW Final: \T o(ft)
Residual Deviation: (%/6)

Type of Test: FallinH ad/RisingHead
Data Fie Name:

Time /Date Sta :Qn
Time / Date Stop7 • l___IL
DTW Initial: (ft)
DTW Equilibrated: -(ft)

DTW Final: ________.(ft)
Residual Deviation: (%)

Type of Test: Fallin Head/Risn Head •

Data File Name: _50-4 -Q __.
Time / Date Start: / .

Time / Date Stop:
DTW Initial:
DTW Equilibrated: (It)
DTW Final: ___ , L.. . .. (
Residual Deviation:_ _ _ _

Slug Description and ID:

Slug Volume:

~~tA*

I
I
I
I
I
I
I
I
I
I
I
I

TEST I Slug Description and ID: _ _ _ _ _
SSlug Volume: M.0WQ

TESTI'J1 Slug Description and ID: , .XXE

Slug Volume:_._ , "_

TEST l 1Slug Description and ID: '' 'rk
Slug Volume: .....-- _, _'_"_ I

TEST 8 3 Slug Description and ID: . ._., R x'

Slug Volume:-.. . . -_-

TEST 075'~~7~l~%V~*
Slug Descriptio
S~l.g Voilu e . ---- --

i
I
I
I
I
I

Type of Test: Falli ia It ,d\_ . /
Data Fi;e Name: _-
Time!/ Dale Start:
Time/ Date Stop:---_4_' . .
DTW Inital:DTiW Equl!bialed:.... . .... . ..•.

DTW FinI: ._ . . .

Resirual lD vialon:...

!It)
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' ® Science ApplicaUons
From Science to Solutions- International Corporation

SLUG TEST FIELD DATA COLLECTION FORM

Project Name:

Project Number:.

Test by,

Jefferson Proving Ground
01-1633-04-9381-210

&

Well Identification:
Project Location:
Date:

Transducer ID:

Cable Length:

Madison, Indiana

WATER COLUMN HEIGHT
Total Depth ( It)-Depth to Water( ft)=Height of water column( - ft)

Type of Test: Fallir H~ a Risi
Data File Name:

Time / Date Stan:
Time / Date Stop: 1. ' i2 --
DTW Initial: (ft)

DTW Equilibrated: (ft)

DTW Final: (ft)

Residual Deviation: (%)

TEST I•'0V2:

Slug and
Slug Volume: __________too

TEST 2
Type of Test: Falling Head/Rising Head

Data File Name:

Time / Date Start:__
Time / Date Stop: /

DTW Initial: (ft)

DTW Equilibrated: __(ft)
DTW Final: (ft)

Residual Deviation: (%)

TEST 3
Type of Test: Falling Head/Rising Head

Data File Name:
Time I Date Start: /

Time / Date Stop: .

DTW Initial: (ft)

DTW Equilibrated: (ft)

DTW Final: (ft)

Residual Deviation: (%)

Slug Description and ID:
Slug Volume:

Slug Description and ID:

Slug Volume:____ -.------

TEST 4

Type of Test: Falling Head/Rising Head

Data File Name:

Time / Date Start: /

Time / Date Stop: I

DTW Initial: -(ft)

DTW Equilibrated: (ft).

DTW Final: (ft)

Residual Deviation: (%)

TEST 5

Slug Description and ID:_ _

S lu g V o lu m e : ---- - -... .

Slug Description and ID:

Slug Volum e:-........... ..... . ......
Type of Test: Falling Head/Rising Head

Data File Name:

Time I Date Start: /
Time / Date Stop: - - / -_-

DTW Initial: .....
DTW Equilibrated:
DTW Final:
Residual Deviation:_ _ _

Type of Test: Falling Head/Rising Head
Data File Nne:
Time i Date Start: /
Timei Date Sop:..
DTW Initial:
DTW Equiibrated:.. ....

DTW Final:
Residual Iowv'at;on:...................

(ft)

... . . .(c/t

TEST 6
Slug Description and If) : . ""

Slug Volume:...... .. .

• -ft 19

',,•A-19



, . ,Science Applications
From Science to 5olutions-' International Corporation

SLUG TEST FIELD DATA COLLECTION FORM I
Project Name:

Project Number:

Test by:

Jefferson Proving Ground

01-1633-04-9381-210

Tvý ~& l-

Well Identification:

Project Location:

Date:

Transducer ID:

Cable Length:

Madison, Indianatk- N

WATER COLU N H IGHT
Total Depth ( f )-Depth to Water( ft)=Height of water column(.ft)

TEST 1
Type of Test: Fallinad./ ing.cad
Data File Name: - " s\
Time / Date'Start: A -M
Time / Date Stop:i i
DTW Initial: .(ft)
DTW Equilibrated: (ft)
DTW Final: 1 (ft)
Residual Deviation: .(%)

Slug Description and ID: - , .

Slug Volume:_ __

Type of Test: Fallirnaea Risin- a
Data File Name: VIA " 1A -

Time / Date Stardt J -I
Time /Date Stop:U

DTW Initial: (ft)
DTW Equilibrated: M P _ _(ft)
DTW Final: _ (ft)
Residual Deviation: (%)

Type of Test: Falling Head/Rising Head

Data File Name:
Time / Date Start: /

Time / Date Stop:

DTWlnitial: ___ (ft)
DTW Equilibrated: (ft)
DTW Final: (ft)

TEST&
Slug Description and ID:_____
Slug Volume:

QlA.\ ,••(,• .•"• •,%,\1ý

TEST 3
Slug Description and ID:___ _

Slug Volume:----

UI

I
I
I
I
I
!
I
I
i
I
I
I
I
I
I
I
I

Residual LMVIaLion: k /0)]

TEST 4
Type of Test: Falling Head/Rising Head
Data File Name:

Time / Date Start: - /
Time / Date Stop: /
DTW Initial: (ft)
DTW Equilibrated: (ft)
DTW Final: (ft)
Residual Deviation: (%)

TEST 5

Type of Test: Falling Head/Rising Head

Data File Name:
Time / Dale Start: /
Time' iDate Stop: - /
DTW Initial: (t)
DTW Equilibrated: (It)
DTW Final: ___..........____)

Residual Dewation: .......___)

Slug Description and ID:
Slug Volume:-.- - - --

Slug Description and ID:
Slug Volum e:--- ........ .-.. . ...

TEST 6
Type of Test: Falling Head/Rising Head
Data ,File Name:_ __ __
Time / Dale Start: /

Time / Date Stop:! _ /
DTW Initial:
DTWN Equilibmated:_.................
DTW Final . ......
Residlial Deviation: .

Slug Description and ID
Slug Volume: .

_i(t)

" A-20
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•i9f®- -- -9 -- Science Applications
From Science to Solutionsr- International Corporation

SLUG TEST FIELD DATA COLLECTION FORM

Project Name:

Project Number:

Test by:

Jefferson Proving Ground

01-1633-04-9381-210

W & II

Well Identification:

Project Location:
Date:

Transducer ID:

Cable Length:

Madison, Indiana

(/~. - -WATER COL EIGHT
Total Depth ( 4__ ft)-Oepth to Water( It)=Height of water column(. It)

TEST 1

I
I
I
I
I
U
I
U
I
I

Type of Test: Falli a ,isin
Data File Name::
Time / Date Start: N5
Time I Date Stop:,_

DTW Initial: -(ft)

DTW Equitibrated: (ft)

DTW Final: (ft)

Residual Deviation: .__.__ (%)

T

Type of Test: Fallin .a RiinSLW;;• _V I

Data File Name:
Time / Date Start:
Time / Date Stop:
DTW Initial: (It)

DTW Equilibrated:_ 7W (ft)

DTW Final:

Residual Deviation: m (%)

Type of Test: Fallinctl1-,ea,,RisinH~ead

Data File Name:___________________

Time / Date Start:--R .--.

Time / Date Stop:
DTW Initial: (it) •

DTW Equilibrated:- L" .(ft)

DTW Final: L\_ _ _ _ _ _ (ft)

Residual Deviation:' 25

T
Type of Test: Falli a H a
Data File Name: e L

Time / Date Start
Time/Date Stop: 1

DTW Initial: _(_t)
DTW Equilibratedd: (It)

DTW Final: _ _ (ft)

Residual Deviation: M(%)

T

Type of Test: Falli ii & si r,,ead
Data File Name:

Time / Date Start:/__..
Time Date Stop:_. ..

DTW Initial: . . t)

DTW Equilibrated:___ .. (It

DTW Final: (It)

Residual Deviation:_ ______

T

Type of Test: Fall . ýHead/Rising Head ,
Data File Name:_
Time / Date Start:___
Time / Date Stop:-- A-.
DTW Initial: . ...__

DTW Equilibrated:. .

DTW F1ion: C :It)

R-'aSitUal D~eviation:

Slug Description and I\D; ,• >.•

Slug Volume: _._ _\_____--_"

lq. =.xqA

ESTA Slug Description and ID: ,7

Slug Vofume: ~ \I

EST 9

EST 0

Slug Description ad ID:
Slug Volume: • . _ _

Slug Description and ID:
Slug V.oiume A .-......

Slug Description ano I
Slug Volume: _, __ ......

I
EST 4

A-21
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ii-- Science Applications
From sciece to solutionsý- International Corporation

SLUG TEST FIELD DATA COLLECTION FORM I
Project Name:

Project Number:

Test by:

Jefferson Proving Ground
01-1633-04-9381-210

Well Identification:

Project Location:

Date:

Transducer ID:

Cable Length:

Madison, Indiana

VIMAY

WATER COLUMNI EIGHT
Total Depth ( t, ft)-Depth to Water( _ ft)= Height of water column(tft)

Type ot Test: Fall e R W n a
Data File Name:
Time / Date Start:

Time / Date Stop:
DTW Initial: (ft)
DTW Equ ilibrated: _ (ft)
DTW Final: - . . (ft)
Residual Deviation:

Type of Test: Fallir -e d/Risin Hea...

Data Fite Name:
Time / Date Start:
Ti me / Date _________xl

DTW Initial: _ (ft)
DTW Equilibrated: V\ .,, j(ft)
DTW Final: (ft)
Residual Deviation: (%)

Type of Test: Fallin a Rising Head

Data File Name: ( .e'5N
Time/Date Start:/__.
Time/Date Stop: A..
DTW Initial: (It)

DTW Equilibrated: (I. Ti (tt)

DTW Final: 1,.QAo" (ft)
Residual Deviation: (%)

Type of Test: Fallir gHead/RisiggHea• 4
Data File Name: %-W
Time / Date Start-
Time / Date stop-
DTW Initial: (it)

DTW Equilibrated: A. w (ft)
DTW Final: . (ft)
Residual Deviation:____ N(%)

TEST 1 Slug Descriptiorand 
ID:

Slug Volume: -_." .______,_\%: \.%rA

TESTA '
Slug Description and ID:
Slug Volume: _ .(_ _ _-_ _p . .••

U

I
I
I
I
I
I

TE Slug Description and ID:

Slug Volume:__ _ __ _%-: 3..

TESTVI ISlug Description and ID- . ',.W V.

Slug Volume:..A-L-`.

TEST 0 Slug Description and

Slug Volume:___ ___

I
I
I
I
I
I
U
I
I
I

Type of Test: Fallin a isi '10 %,". V
Data File Name
Time /Date Start: I1 /t,.• _. .

Time YDate Stop:
DTW Initiat:
DTW Equilibrated:-NWI\
DTW Final: . . . .
Residual Deviation: . ......

Type ot Test: Failike,,R-ead/RisIa Head _
Data File Name: \ i." l
Time / Dale Starl:J~~
Time/ Date Stop:_-
DTW Initial:
DTW Equiiibiated:.
DTW Final:- .--

Residual DEýViat~on: ----

Ift)

.(It)
_(%K)

TEST lug Description ind ID _ - .•-
Slug Volume

A-22
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F~~ww Science Applications
From Scienceo oU7"International Corporation

SLUG TEST FIELD DATA COLLECTION FORM

)

Project Name:
Project Number
Test by:

Jefferson Proving Ground

01-1633-04-9381-210

k~N* & \t

Well Identification:
Project Location:
Date:
Transducer ID:
Cable Length:

Madison, Indiana

W la

WATER COL N EIG"T
Total Depth (.__W ft)-Depth to Water( ft)=Height of water column(- tt)

TEST 1

Type of Test: Fallin e Ris n He d,.
Da~ta Fite eNseam:W t 4' ,• ~Time /Date Start:_

Time / Date Stop:.
. ""DTW Initial:

DTW Equilibrated::I
DTW Final: _________ ____

Residual Deviation:

Type of Test: Fallin.•A sinl ad t

Data File Name: MVSNt I x TIN, .1
Time / Date Start:

Time / Date Stop: /
DTW Initial:
DTW Equilibrated:_
DTW Final: . i.
Residual Deviation:

Typeo Test: Fati eogH ea Risina Head • . •,,
DaaFil~elName:' M,'G M " U vka

Time / Date Start: :a ll

Time/ Date Stop:
DTW Initial:
DTW Equilibrated:-%,
DTW Final:

Residual Deviation:-

(ft)

(I)

-r

(ft)
(ft)

(ft)
(%t)

Slug Description and D: -- " l0

Slug Volume:___ .@ Ž

Slug Descriptio andID:
Slug Volume: __. _ _ ___"_

•:; \.\%'

ESTII

, (5-"-

0i:.

Type of Test: Fallin H d/Risin He d

Data File Name:- %
Time /Date Start: /
Time / Date Stop: A / - • M
DTW Initial: T -
DTW Equilibrated:
DTW Final: _

Residual Deviation:

Type of Test: Falli g a•B sinHead ,

Data File Name:
Time i Date Start:_
Time I Date Stop: - ._
DTW Initial, ......

DTW Equilibrated:
DTW Final:
Residual Deviation: ............

Type of Test: Faltin;e, •s Hea

Data File a A,:
Time / Date Sta1:. ,- / " -
Time /Date Stop:_-_ . -_

DTWV Initial:

DTW Fial: -

Residual evwatlon:-_ - -----

TEST *q
Slug Description and ID:
Slug Volume:-

N: MIS\

(ft)

TESTS~ 0 '1\,\

Slug Decitoan,'ý
Slug Volume __________________

(ft) 
V "S

TEST 6
- E Slug Descriptlon and lD:.

Slug Volume: ___

.... (ft) •

- k.)

1111
It
It:

TEST 1t4
Slug Description and r0"
Slug Volume:

__

A-23
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~~ Science Applications
From science to Solutions- International Corporation

SLUG TEST FIELD DATA COLLECTION FORM I
Project Name:
Project Number:

Test by:

Jefferson Proving Ground
01-1633-04-9381-210

ro\& & E

Well Identification:
Project Location:
Date:

Transducer ID:

Cable Length:

Madison, 'Indiana

WATER COLUMN HEIGHT
Total Depth ( 1ft)-Depth to Water( 1t)=Height of water column( ft)

TEST 1
Type of Test: Falli e isi Hd
Data File Name:
Time / Date Start:

Time / Date Stop:_

DTW Initial: (ft)
DTW Equilibrated: , (It)
DTW Final: (ft)
Residual Deviation: (%)

Slug Descrnptio and ID:
Slug Volume: .W O __ _

Wo:\.C

Type ofTest: Fatlin ,, .isin e

Data File Nam '
Time/Date Start: I..•, -
Time / Date Stop: _ _.

DTW Initial: (it)
DTW Equilibrated: (t)

DTW Final: (ft)
Residual Deviation:_ __ (%)

Type of Test: Fallin a Risin Hea

Data File Name: ,. '_-_
Time/Date Start: \ /
Time /Date Stop:. .
DTW Initial: , ... (ft)

DTW Equilibrated: (ft)
DTW Final: (ft)
Residual Deviation: N

Type of Test: Fallin ea Risin Head
Data File Name: _4
Time / Date Start:
Time / Date Stop:

DTW Initial: (ft)
DTW Equilibrated: (ft)

DTW Final: _(it)
Residual Deviation: "• IiZ (%)

Type of Test: Falli gea Risen,
Data File Name: ___

Time Date Start:---

Time / Date Stop::::L. *u1. - .
DTW Initial: .

DTW Equilibrated:, . it)

DTW Final: LIZ ,II _ .............. ldt)

Residual Deviation:________

Type of Test: Falti in•,-• ISS,

Cata File Nanle-A' -' . .
Time / Dale Start: L
Time., Date Stop:_ ,l.
D T W In tia l: . . . . . .._i-t)

DTW Equilibrated:. ... . . A. - ------...- it'
DTW Fis.a: .-

Ae.idual Deviation:- --• )' " " 1
A,.• %k. W-i V,4` -1,

TESTI• Slug Description and ID3. -Nt

Slug Volume: _ __--___ _

TESTO - '

STuS Descriu ion and I

Slug V

TEST ,• ,,t
Slug Description

Slug Volume:--.--___ __

Slug Volume: ...... .. ..

TESTPO

S lu g D e s c rip tio n a n d ID : .. . . . ..
Slug Volume:-.... ..........

TEST• •Stug Description and ID" '••.' •+ '.--

Slug Volume: . ... .......

\-\,o. \ .\•'

II
I
I
I
I
I
I
I
I
I

\ I



Science Applications /

From SCience to Solutions- International Corporation

SLUG TEST FIELD DATA COLLECTION FORM

Jefferson Proving Ground Well Identification: _- _- ___" ____

01-1633-04-9381-210 Project Location: Madison. Indiana

& Date:
Transducer ID:

Cable Length:

Project Name:
Project Number:

Test by:

WATER COLUMN HEIGHT
Total Depth (*kj ft)-Depth to Water( ft)=Height of water column( ft)

TEST 1
Type of Test: Fallin d/Ri ing Head
Data File Name am_%
Time / Date Start:

Time / Date Stop:
DTW Initiat: (ft)
OTW Equitibrated:. .(It)
DTW Final: (ft)
Residual Deviation: (%)

TEST 2
Type of Test: Fall'i ea Risin aK

Data File Name: i.it,.ii,, ik T, W
Time / Date Start:- /
Time / Date Stop:,/
DTW Initial: .(ft)

DTW Equilibrated:. .___,_ _(ft)

DTW Final: _(ft)
Residual Deviation: (%)

TEST 3
Type of Test: Failing Head/Rising Head

Data File Name:
Time / Date Start: /
Time / Date Stop: /
DTW Initial: (ft)
DTW Equilibrated: (it)

DTW Final: ___(It)

Residual Deviation: (%i

TEST 4
Type of Test: Fatling Head/Rising Head
Data File Name:
Time / Date Star: /
Time / Date Stop: /
DTW Initial: .(ft)
DTW Equilibrated: (It)
DTW Final: __(ft)
Residual Deviation:_ __ _

TEST 5
Type of Test: Falling Head/Rising Head

Data File Name:
Time IDate Start:_ _
T;me i Date Stop: ...... -
DTW Irnial: !t.

DTW Equilibrated:
DTW Final: . . ......._, 1ti
Residual O,,aton: .

Slug Description and IO:_
Sfugvlugme: • A

% '. fl

Stug Description and ID: \\~ w
Slug Volume-. A.~%Fý--

Slug Description and ID:

Slug Volume:-

Slug Description and ID:_ __
Slug Volume:

Slug Descnplorn and I1:
Slug Volume:............

TEST 6
Type of Test: Failirg Head/Ris ng Head
C ita Fe :etInn ....... .

T-me, Dale Start:
T~rre .: a:o ")ofp:_I.

ST'', iV ,t,;E
CT77 Eq,,.. e,,:e

S:,,; Descrrpt or' awl in

: A-25



•• Science Applications
From Science to Solutions- Infternationlal C0rXprtiCn

SLUG TEST FIELD DATA COLLECTION FORM

Project Name:

Project Number:

Test by:

Jetferson Proving Ground

01-1633-04-9381-210

V~~x & t-

Well Identification:

Project Location:

Date:
Transducer ID:
Cable Length:

Madison. Indiana

Ao.

WATER COL .N HEIGHT
Total Depth ( flt)-Depth to Water(, ft)=Height of water column( ft)

TEST 1
Type of Test: Falli a Risin H d
Data File Name:

Time / Date Start:
Time /IDateStop: /
DTW Initial: 1_, (It)
DTW Equilibrated: _ (ft)
DTW Final: (tt)

Residual Deviation: (%)

Data File Name: iJ
Type of Test: Falling ea/sn_ Head \

TimenIf Date Star: '.
Time I Date Stop:

DTW Initial: I_(It)
DTW Equilibrated: 1 (ft)

DTW Final:. lit)
Residual Deviation: (%)

Slug DescriptionandI: .,7" K -
Slug Volume: Q .% R-",

TESTO% Slug Description and iD: 1 1' t

Slug Volume: V M,43

%•: \.\\%

TESTS a

Type of Test: Fall ' Hed/Risin, Head

Data File Name:
Time / Dale Start:.- . .

Time / Date Stop:

DTW Initial: (ft)

DTW Equilibrated: '17119 (ft)

DTW Final: C , .(ft)
Residual Deviation: (%l

Type of Test: Fall e Risig ead
Data File Name:
Time / Date Start:

Time / Date Stop:

DTW Initial: (II)

DTW Equilibrated: ) (it)

DTW Final: L 1,• cI)

Residual Deviation:o _ ;%)

Slug Description and ID: _•. Nc,
Slug Volume:- %.,11"L.I

!
I
I
I
I
I
I
I
I
I
I
I
I
I
I.
I
,I

TESTl g v ;u') N%

Slug Vo

Type of Test: Fail a i d
Data File Name:_ _\qnx-
Time Y Date Start:

Tinme Date Stop:o
DTN / i- al
DTW Equilibrated',
DTW Final:
Resiaual Co ion (ton:

Typ of0 Tost Fiv

TEST8 d IZ)ýk¶
Siug~escrptioanJIDC
Slug Volume:-. -

'ft)

TEST 4S
S3u'j Cn~srript On i'(tif

S!Ar nur. e
I I C:'-'A.-~\tS$



10 Science Applications
From Science to Solutions7- Internatronal Corporation

SLUG TEST FIELD DATA COLLECTION FORM

Project Name:

Project Number:

Test by:

Jefferson Proving Ground
01-1633-04-9381-210

-N& ~~& IV

Well Identification:

Project Location:

Date:

Transducer ID:

Cable Length:

Madison. Indiana

WATER COL 4•t•IGHT
Total Depth (_ tt)-Depth to Water( ft)=Height of water column(_It)

TEST 1
Type of Test: Falling -la Risin Head
Data File Name: .- Y
Time/ Date Start:
Time / Date Stop:.. -

DTW Initial: .(t)
DTW Equilibrated: k (ft)
DTW Final: 1Kl (ft)
Residual Deviation: Z (%)

Slug Description and ID: 1. -
Slug Volume: __,______

Type of Test: FallirHa•Pa iin ad
Data File Name: "

Time / Date Start-N -
Time / Date Stop: •_\k'.
DTW Initial: (ft)

DTW Equilibrated: t(ft)

DTW Final: ________ ___(ft)
Residual Deviation:1(%)

Type of Test: Fallin Ie~d/Rising Head, ,

Data File Name: " "
Time/Date
Time / Date Stop:. ____.__/."

DTW Initial: (ft)

DTW Equilibrated: (ft)

DTW Final: Lk .(ft)
Residual Deviation: (%)

Type of Test: Fallfet Rsin Ha

Data File Name '

T me Dat Start0
Time Date Slop _____.

DTW Initial: (It)
DTW Equilibrated: •'• , •(ft)

DTW Final: __,_.__ (It)
Residual Deviation: __ _ (%)

Type of Tesl Falling RisingHead

Data F• e Name:
Time Date Start:.-

Time Date Stop:
DTW Initial: ,,_t)

-DTW Equilibrat ed: __ .. L __ _ft)
DTW Final: !-t)

Residual Dewation: _ , 0.

Type of Test Falling,'- c ng e d
Data File N, e il: .
Time/Date Start: __ _
Time / Date Stop:---.
DTW Initial: (II)
DTIJV Equiibrated: ........... "• .. .l.

DTW Firv.al: .
Residual ooviation: .... .. .,• .!".

TEST * \
Slug Dosciionaand ID:
Slug Volume: l

TEST 6 Slug Description and ID: _,,\ ,- %,\," • '

Slug Volume: _. .___________

TEST Slug Description and I:__'

Slug Volume: __M. -s

TESTIO3
Slug Descriptiokand ID: J0.

Slug Volume:

TEST Oz 1'',
Slug Description and ID 10 '.-
S lug V ou m e : . _ . .. . . .. . ... . . .. .
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Science Applications
From Science to Solutions:, International Co7,poration

SLUG TEST FIELD DATA COLLECTION FORM I
Project Name:

Project Number:

Test by:

Jefferson Proving Ground
01-1633-04-9381-210

TW &

Well Identification:

Project Location:

Date:
Transducer ID:

Cable Length:

Madison, Indiana

WATER COLUWI EIGHT
Total Depth ( Ll . t)-Depth to Water( ft)= Height of water column( ft)

TEST 1
Type of Test: Fall' ead/Risin HeadeN

Data File Nm:-S~
Time / Date Start:.
Time / Date Stop:_=
DTW Initial: (It)
DTW Equilibrated: (ft)
DTW Final: .(ft)
Residual Deviation: (%)

Type of Test: Falli a Risino_ d
Data File Name:

Time / Date Start:7 * I p I
Time / Date Stop:t 

Atk ___

DTW Initial: (ft)
DTW Equilibrated: . '1(ft)
DTW Final: - (ft)
Residual Deviation: (%)

Type of Test: Fal , n e;Rising Head

Data File Name: V -\*AW %
Time/ Date Start: /

Time / Date Stop: I,- -M

DTW Initial: (ft)
DTW Equilibrated: (ft)

DTW Final: (ft)
Residual Deviation: (%)

Type of Test: FalliHa Risi,

Data File Name:
Time / Date Start: / .-
Time / Date Stop::::
DTW Initial: (ft)
DTW Equilibrated: .(ft)
DTW Final: -M ____ (ft)
Residual Deviation: (%)

Type of Test: Falling Head/Rising Head

Data File Name:
Time / Date Start:_/
T~me / Date Slop:_/
DTW Initial:. .__t)
DTW Equilibrated:_ __t)
DTW Final: ..............(It)
Residual Deviation:_________________

Slug Description and ID:_ ý
Slug Volume:_________

s\•o-, u\.••\ "

%. •.\eŽl

TESTC i1
Slug Description and ID:___
Slug Volume:-

TEST 01 Slug Description and ID: 1. L"

Slug Volume:_. M A______L____.

I

I
I
I
I
I
I
I
I
I
I
!
I
I
I
I

TEST" 1 Slu-Description 
a

Slug Volume: -- _ _

TEST 5
Slug Description and ID:
Slug Volume:-...... ..... ...

TEST 6
Type of Test: Falling Head/Rising Head
Data File Name:
Time / Date Start:. /
Time / Date Stop:........ .
DTW Initial:
DTW Equiiithu ted: ....... ....
DTW Final ....
Residual ievpation:.. .....

Slug Description and ID
Slug Volume:.. _.

'°") A-28
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F"- - Science Applications
From Science to Solutions- International Corporation

SLUG TEST FIELD DATA COLLECTION FORM

Project Name:

Project Number:

Test by:

Jefferson Proving Ground

01-1633-04-9381-210

& M

Well Identification:
Project Location:

Date:

Transducer ID:

Cable Length:

•M l*ul
Madison, Indiana

WATER COLUMN HEIGHT
Total Depth (IS03 It)-Depth to Water( ft)=Height of watercolumn( ft)

Type of Test: Fallinrg J-ied/Rir'oeq d
Data File Name . M •
Time / Date Start:
Time / Date Stop: _

DTW Initial: 'A .(ft)

DTW Equilibrated: (ft)
DTW Final: (ft)

Residual Deviation: (%)

Type of Test: Falli--,eadRisi .Ha, •. .
Data File Name: \%-tI\'IA -•, \ ,

Time/Date Start:X .%'%K ' t
Time / Date Stop: /

DTW Initial: __ (It)

DTW Equilibrated: Ve% d- -_ _ (ft)

DTW Final: (ft)

Residual Deviation: (%)

TEST1 Slug Description a dID" u I hC
Slug olume:_

TESTO\

Type of Test: Falli g a HJs
Data File Name: ,____ _____ __________.__L
Time/ Date Start: AN/ Y" _

Time /Date Stop: •/•--

DTW Initial: (ft)
DTW Equilibrated: •,'S (ft)

DTW Final: (ft)
Residual Deviation: ,(%l

Slug Description and ID:____
Slug Volume:__

TESTS Slug Description and ID: JL_

Slug Volume: ....__._L___."

TEST l m
Slug Description-and ID: . tV-
Slug Volume:-_____

}

Type of Test: Falling le. dIR ,,

Data File Name:
Time / Date Start: \S' W /
Time / Date Stop: . / 'A- \k.-A
DTW Initial: (ft)

DTW Equilibrated: (ft)
DTW Final: V(ft)
Residual Deviation: _(0)

Type of Test: Falling Head/Rising Head

Data File Name:

Time / Date Start: /

Time! Date Stop: /
DTW Initial:
DTW Equilibrated:
DTW Final:
Residual Deviation:

Type of Test: Falling Head/Rising Head
Data File Nm _ne..

Time! Date Start:______ i..
Time / Date Stop:.__.. ...---__ . / .
DTW Initial:
DTW EqLlbtatee:.... " ..............
DTW FInral --- . .. ... . .... ..
Residual Oewation: ...................

TEST 5

Tft)

- .(lt)

TEST 6

Slug Description and ID:
Slug Volume:_.___

Slug Description and ID:
Slug Volume:.. -.
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A Science Applications
From Science to Solutions" International Corporation

SLUG TEST FIELD DATA COLLECTION FORM

Project Name:
Project Number:

Test by:

Jefferson Proving Ground
01-1633-04-9381-210

& E%

Well Identification:
Project Location:
Date:
Transducer ID:
Cable Length:

Madison, Indiariia

WATER COLUMN HEIGHT

Total Depth (. ft)-Depth to Water( ft)=Height of water column(_ft)

TEST 1
Type of Test: Fall' Head/Risin Hea
Data File Name:
Time/ Date Start:

Time / Date Stop:OTW Intia: •,' . (it)
DTW Equilibrated: (it)
DTW Final: (ift)
Residual Deviation: (%)

Slug Description and ID:
Slug Volume: _G.

wb- \tu*

TESTBP
Type of Test: Fallino .1ea .LRisind He.d .d
Data File Name:
Time / Date Start: i
Time / Date Stop:n

DTW Initial: (fit)
DTW Equilibrated: ___.(ft)
DTW Final: (It)
Residual Deviation: (%)

TEST 3
Type of Test: Fallini e a•lsin ,, _
Data File Name:

Time / Date Start: J•Žl" h1 l W1,
Time/ Date Stop' \-,ýQ z /
DTW Initial: (t)
DTW Equilibrated: (t)
DTW Final: (It)
Residual Deviation: (%)

Slug Description and ID:__ _ _
Slug Volume:

Slug Description and I
Slug Volume:_

TEST 4

Type of Test: Fallin e a i *sin&ýe,,
Data File Name: t.
Time / Date Start:
Time / Date Stop:_
DTW Initial: (It)
D-TW Equilibrated: (It)
DTW Final: (It)
Residual Deviation: (%)

Slug Description and ID:____
Slug Volume:

I
I
I
I
I
I
I
I
I
I

TEST 5

Type of Test: Falling Head/Rising Head

Data File Name:

Time,/ Date Start: / - -

Time / Date Stop: /
DTW Initial:
DTW Equilibratod:--.
DTW Final: __
Residual Deviation:

Type of Tesl: Falling Head/Rising Head
Data File Name:____ -
Time i Date Start.

Time / Date Stop:....- --
DTW Initial:

DTW Equilibrated:-..
DTW Final:
Residual ev!htion:...

Slug Description and ID:.
Slug Volume:_.__...----

~(ft)
Ill

.0)

TEST 6
Slug Description and 10:
S Lug Volume: .-.

A-30
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- Science Applications
From science to Solutions- International Corporation

SLUG TEST FIELD DATA COLLECTION FORM

Project Name:
Project Number:

Test by:

Jefferson Proving Ground
01-1633-04-9381-210

M-11. ~& M_

Well Identification:
Project Location:
Date:
Transducer ID:

Cable Length:

Madison, Indiana

WATER COLolmnl k.EIGHT , '
Total Depth ( f~~t)-Depth to Water( lt)=Height of water column( ft)

TEST 1
Type of Test: Falling Head/Rising Head

Data File Name:

Time / Date Start: /

Time / Date Stop: /

DTW Initial: . (ft)

DTW Equilibrated: (ft)

DTW Final: (ft)

Residual Deviation: (%)

TEST 2.

Type of Test: Falling Head/Rising Head

Data File Name:

Time / Date Start: I
Time / Date Stop: /
DTW Initial: (ft)

DTW Equilibrated: - (ft)

DTW Final: .(ft)

Residual Deviation: (%)

TEST 3

Slug Description and ID:

Slug Volume:

Slug Description and ID:____

Slug Volume: - -

Type of Test: Falling Head/Rising Head

Data File Name:
Time / Date Start: /

Time / Date Stop:

DTW Initial: (ft)

DTW Equilibrated: (it)

DTW Final: _(it)

Residual Deviation: .

Type of Test: Falling Head/Rising Head

Data File Name:

Time / Date Start: /

Time / Date Stop: /

DT]N Initial: .(ft)

DTW Equilibrated: __ (ft)

DTW Final: _ (ft)

Residual Deviation: N_.(%)

Type of Test: Falling Head/Rising Head

Data File Name:_ _ _ _
Time / Date Start: /

Time /Date Stop: __/

DTW Initial: _(ft)

DTW Equilibrated:- ft)
D T W Final: ................_(ft)

Resiaual Deviation: _ -_ ___

Type of Test: Falling Head/Rising Head

Data File Nae e. -....
Time / Dale Start: /
Time i Date Stop: . - . .
DTW Initial: _ --______ . .Il)

DTWV Equiiibuated: ...--.. .... ' . (t

DTW Final: ----------------------. - f 1
ResKidul Deiva aion:.. iil

TEST 4

TEST 5

Slug Description and ID:_

Slug Volume:___ _

Slug Description and ID:_ ---

Slug Volume: ------

Slug Description and ID:

Slug Volume:-....-_____-_________

TEST 6
Slug Description and ID
Slug Volume'. -.
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...... Science Applications
From Science to Solutions- International Corporation

SLUG TEST FIELD DATA COLLECTION FORM

Project Name:

Project Number:

Test by:

Jefferson Proving Ground
01-1633-04-9381-210

MN- & -TV

Well Identification:
Project Location:

Date:
Transducer ID:
Cable Length:

Madison, Indiana

WATER COLUMN _HEIGHTpt. -
Total Depth (1j. jft)-Depth to Water(_ _ ft)=Height of water column( ft)

TEST 1
Type of Test: Falling Head/Rising Head

Data File Name:_

Time / Date Start /
Time I Date Stop: I -.
DTW Initial: ___' ____ __ ._(ft)
DTW Equilibrated: (ft)
DTW Final: _(it)
Residual Deviation; (%)

Type of Test: Falling Head/Rising Head

Data File Name:

Time / Date Start:-

Time / Date Stop: /

DTW Initial: .(ft)
DTW Equilibrated: f(t)
DTW Final: (ft)
Residual Deviation; (%)

Slug Description and ID:-
Slug Volume:

TEST 2
Slug Description and ID:-__
Slug Volume:

TEST 3
Type of Test: Falling Head/Rising Head

Data File Name:

Time/ Date Start: /
Time / Date Stop:_ /.

DTW Initial: (ft)
DTW Equilibrated:- (ft)

DTW Final: (ft)
Residual Deviation: (%)

Slug Description and ID:_____
Slug Volume:..

Slug Description and ID:--
Slug Volume: ........

*
I
I
I
I
I
i
U

TEST 4
Type of Test: Falling Head/Rising Head
Data File Name:

Time / Date Start: /
Time I Date Stop: /

DTW Initial: (ft)

DTW Equilibrated: (ft)

DTW Final: (ft)
Residual Deviation; (%)

TEST 5
Type of Test: Falling Head/Rising Head

Data File Name:_

Time i Date Start: /
Time / Date Stop: - /
OTW Initial: .__,ft)
DTW Equilibrated:__ _ _ _ _(It)
DTW Final: (ft)
Residual Deviation:_ ___ _ --

TEST 6

Slug Description and ID:
Slug Volume:....

Slug Description and ID .
Slug Volume:....

Type of Test: Falling Head/Rising Head
Data File Name::..-
Time J Date Start:-.... -
Time / Date Stop: .... . .. . .. /. .
DTW Initial:
DTW Equ-i----ted: ....-...
DTW Final: _. ....
Residual DOeviaion: .- -

I
I
I
I

-.(iIt
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Science Applications
From Science to Solutions- International Corporation

SLUG TEST FIELD DATA COLLECTION FORM

Project Name:
Project Number:

Test by: -

Jefferson Proving Ground

01-1633-04-9381-2 10

TO, ~& k

Well Identification:
Project Location:

Date:

Transducer ID:

Cable Length:

Madison, Indiana

WATER COy ,IGHT (
Total Depth ( M. t t)-Depth to Water( ft)=Height of water column( ft)

TEST 1
Type of Test: Falling Head/Rising Head

Data File Name:

Time / Date Start: /

Time / Date Stop: /

DTW Initial: .(it)

DTW Equilibrated: (it)

DTW Final: (it)

Residual Deviation: (%)

TEST 2
Type of Test: Falling Head/Rising Head

Data File Name:

Time / Date Start: /

Time / Date Stop: /
DTW Initial: (it)

DTW Equilibrated: (It)

DTW Final: (It)

Residual Deviation: .(%)

TEST 3

Type of Test: Falling Head/Rising Head

Data File Name:

Time / Date Start: /

Time/ Date Stop: ,

DTW Initial: (It)

DTW Equilibrated: (It).

DTW Final: (it)

Residual Deviation: (%)

TEST 4

Type of Test: Falling Head/Rising Head

Data File Name:

Time / Date Start: /

Time / Date Stop: / -

DTW Initial: (At)

DTW Equilibrated: (it)

DTW Final: / (it)

Residual Deviation: (%)

Slug Description and ID:
Slug Volume:

Slug Description and ID:
Slug Volume:

Slug Descriplion and ID:
Slug Volume:-.-. --.--

Slug Description and ID:

Slug Volume:_____.- ...

TEST 5

Type of Test: Falling Head/Rising Head

Data File Name:

Time / Date Start: /

Time / Date Stop:_/
DTW Initial:
DTW Equilibrated:
DTW Final: __-

Residual Deviation:

Type of Test: Falling Head/Rising Head
Data File Name:___
Time I Date Start: t_.
Time / Date Stop: -- - -- / -------

DTW Initial:
DTW EquIibraed: .......... .........
DTW Final: ...-.... .

Residual Devation:........

Slug Description and ID:
Slug Volum e: ............. . .....

..- ft)

TEST 6
Slug Description and ID'
Slug Volume:- .

°.,I A-33
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." Sciencý Applications
From Sciroce to So/ubons- International Corporation

SLUG TEST FIELD DATA COLLECTION FORM

Project Name: Jefferson Proving Ground
Project Number: 01-1633-04-9381-210

Test by: x &

Well Identification:

:Project Location:

jDate:

:Transducer ID:
ýCable Length:

Madison. Indiana

WATER COLUNI•!4 IJ•GHT
Total Depth (. ft)-Depth to Water( ft)=Height of watlr column(_ft)

TEST 1
Type of Test: Fallin Hea i ng•••

Data File Name-
Time / Date Start:
T im e ZID ate S to p : ...

DTW Initial: (ft)
DTW Equilibrated: (ft)

DTW Funal: D i (ft%
Residual Deviation: N %

Slug Description and ID: \,N
Slug Volume: ___,___'_'_____

TESTt'

Type of T t: Fallin ead/Fi '*ng a
Data File Name: x '

Time I Date Start: .. . .
Time/ Dat StP:/ -.-

DTW Initial: - (It)
DTW Equilibrated: ,________ t
DTW Final: __(ft)

Residual Deviation: N

Slug Description and ID: \9 "i'ýS'N

Slug Volume: Wq ]ii•"-

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I/

Type of Test: Falli ýHea Rsin LH
Data File Name:. K ________4

Time/IDate Start: AA/
Time / Date Stop:

DTW Initial: (._)

DTW Equilibrated: 41 (it)
DTW Final: 1111 (ft)

Residual Deviation: A%)

Type of Test: FaLi Hea s -Hed

Data File Name: J

Time / Date Start:-
Time / Date Stop: .

D W Initial: - (t

DTW Equilibrated: .__._
DTW Final: _ _ _ _-_.(ft)

Residual Deviation:-_ _-____)

Type of Test: Faling Hedll ismn

Data F ie Name:
Time,, Date Start:-_

T me, Date Stop: V
DTW rIn~ al:

DTW Equilibrated:
CTW Fi nal: ft,
Resioual -evla ion:

Type of Test: Faliiq He la/Rý ýo HeA.r,!:" I : t' 1 ,1 1e : ý ;I"ý : OR ,,

•T ,i ! ,-,, D.at e .,ll l
Ti."ret,• ,), ..o S:•ory

at r- :

TESTe(1 ('•lug Description and ID: " ,
$lug Volume: e

TEST I *Slug Description and ID: ,____ " _ _,_

Slug Volume: __....

TEST &ý)

S;ug Oescript,ot; and ID:
/u oiume .... .

TEST0L
S[.., Desrcrip! ' cnfl- 1 F) kN ~

A-34
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• Science Applications
From Science to Sofutions'" Internafional Corporation

SLUG TEST FIELD DATA COLLECTION FORM

Project Name:
Project Number:

Test by:

Jefferson Proving Ground

01-1633-04-9381-210

MC ~&M1

Well Identification:

Project Location: -

bate:

Transducer ID:
Cable Length:

Madison. Indiana

WATER COL, 4• HT
Total Depth (___ fIt)-Depth to Water( ft)=Height of water column( _ ft)

TEST 1
Type of Test: Fallr Hea 9R ing -S l Slug Descriptionad ID: , .,
Data File Name: ___ Slug Volume: _ • .'\

Time!I Date Start: i3~ z z r~
Time / Date Stop:

DTW Initial: -i (f Z •t)
DTW Equilibrated: _. 4.. (It)

DTW Final: __(ft)
Residual Deviation: k%)-

TEST ' &

Type of Test: Fallin Head/ is g .d TEST Slug Description and 1: \ -
Data File Name: " \ I Slug Volume:_ _ _ _

Time/I Date Start:/
Time / Date Stop: ___ __ .. I
DTW Initial: (ft)DTW Equilibrated:__ U S.f) • •• l,•l•'• ••• +•"~••4'% . ,

DTW Final: Ill .(ft)
Residual Deviation: (.o) ,. . M - % N'LO, . " -

TEST#•1

Type Test: Fallir HeaL aisingea Slug Description and ID: __ B "-'
Data File Na me: Slug Volume: _ _

Time / Date Start: /

Time I Date Stop.: I._J. •._

DTW Initial: (it)

DTW Equilibrated: .

DTW Final: __ .(___
Residual Deviation:'on

Type of Test: Fall, He•lRsr• n ea ,Data File Name:
Time / Date Start: 15,11"I
time / Date Stop:______

DTW Initial: _____(_t)

DTW Equilibraled: _.__,_.ft)

DTW Final: a (-%)
Residual Deviation:. _ _ .__

Type of Tost: Fa l i1g H ed/R in Hea
Data File Name: -' -'• •

Time,' Date Start: -

Time i Date Stop: _
DTW In:ial:
DTW Equilibrated: _ .. ._
DTW Fi~nal: _t. "_
Residual DOeviaiton: _ _ . .. ;

TEST * \
Slug Description and ID:
Slug Volume:-

TEST

Slug Descript~oi: ailJ I10:,-_ t~&~'-

6

Slug DpsU70P

TEST
Type of Tosi: Falling Head/Risrng.Hed
Dala FI:Oe r8ame:
T,ine Date Start:-.. .
Tine: Daioe Sop: ...

GT'i E.,,N:hl'ed
TF- . i : A-35



- Science*Applications
From Scieryco to 5olutio-s International Corporation

SLUG TEST FIELD DATA COLLECTION FORM

Project Name:
Project Number:

Test by:

Jefferson Proving Ground
01-1633-04-9381-210

V\,\- & W

Well Identification:

Project Location:
Date:

Transducer ID:

Cable Length:

Madison. Indiana

WATER COLýMJ/NtIGHT
Total Depth ( . {t)-Depth to Water( . ft)=Height of water column( It)

TEST 1
Type of Test: Falli IHI
Data File Name:_
Time / Date Start:

Time / Date Stop:
DTW Initial:
DTW Equilibrated: V (It)
DTW Final: "(ft)
Residual Deviation:-(%)

TESTI
Type of Test: FalH a-a i Hpac.

Data File Name:-
Time / Date Start:4 • / "•
Time / Date Stop: M, ± I X ir
DTW Initial: (ft)
DTW Equilibrated: ....._(_

DTW Final: (ft),

Residual Deviation: (%)

TEST 4
Type of Test: Falln He d4/"ising d
Data File Name: 4~
Time / Date Start:

Time / Date Stop:

DTW Initial: - (ft)
DTW Equilibrated: (It)

DTW Final: -W (ft)
.Deviation: (%)

TEST
Type of Test: Fall! VHead/ ,isL

Data File Name:
Time / Date Start:
Time / Date Stoi:..

DTW Initial: _ _ - l
DTW Equilibrated: •Z _
DTW Final: _- (ft)
Residual Deviation: (_)

TEST

Type of Test: Fallia Hea Ri•n•g ead.

Data File Name:
Time. Date Start:-
T;me i Date Stop:

DTW lrit' al,: - .
DTW Equilibrated: -..- f! -

DTW Final: ____
Resioual Cev~atior: .. _____ ._ ........ ...... , ,

Slug Description andD: \
Slug Volume:

%: I. ,

o
|

Slug Descriplion and ID:___ .K
Slug Volume:

zli___

I
I
I
I
I
I
I
i

I
I
I
I
I

Slug Description and 10:
Slug Volume:____

Slug Description and ID: .s

Slug Volume:-

'-S

S .,/lug l

:S!, Der~rrpi lr'- if

I
i
I,

TEST 6

Ty/pe of Tesl: Falling Head/R~s,r,'j Head
tta F::e Nale: - --................

T,,'e; Date Sl1:. .............
T.r.e Datie S-:tp:........ .. ... ...

DT', initl
DTv F. ved A-36
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-... Science Applications
From Screnco to SoltitionS- International Corporation

SLUG TEST FIELD DATA COLLECTION FORM

Project Name:'
Project Number:

Test by:

Jefferson Proving Ground
01-1633-04-9381-210

?id: - - & ' y

Well Identification:

Project Location:

Date:

Transducer ID:

Cable Length:

Madison. IndianaM ,Q

WATER COLUMN HEIGHT

Total Depth (j ft)-Depth to Water( ft)=tHeight of water column( It)

TEST
Type of Test: Falli ea sin He
Data File Name:

Time / Date Start:

Time / Date Stop: A(

DTW Equilibrated:. (t)
DTW Final: (ft)

Residual Deviation: \ (%)

Type of Test: Fatling Head/Rising Head

Data File Name:__

Time / Date Start:
Time / Date Stop:

DTW Initial: (It)
DTW Equilibrated: .(It)

DTW Final: .(it)

Residual Deviation: (%)

Slug Description and ID: ."

Slug Volume:

TEST 2
Slug Description and ID:--

Slug Volume:

TEST 3

Type of Test: Falling Head/Rising Head

Data File Name:
Timne / Date Start: .

Time / Date Stop: /

DTW Initial: (ft)

DTW Equilibrated: (ft)

DTW Final: (it)

Residual Deviation:_.__ _ _ _ _

TEST 4

Type of Test: Falling Head/Rising Head

Data File Name:

Time / Date Start: /

Time / Date Stop: ._

DTW Initial: (ft)

DTW Equilibrated: .(ft)

DTW Final: (It)
Residual Deviation:__ _1

Slug Description and 1D:
Slug Volume:- ....-----

Slug Description and ID: - ---.-
Slug Volume:

TEST 5

Type of Test: Falling Head'Rising Head

Data File Name:
Timei Date Start:
T;me, Date Stop>
DTW Inital: . ...._.._..__--

DTW Equilibrated: - - --...
DTW Final:
Resinual Oevation:

Slug Oescipliol and ID:
Slug Volume:........

Suug Descrrpt r•'iri i:r)

TEST 6
Type ol Test: Falinirg Head/Rismo Head
Cd ii a F:oNv+ e. _L .. . . . ..

Tane Date Sartan
Tirre f ie ',cp: .... . . .. ...

D T'P.• h-'+,;1 l .. . .. . . ... . . ... ..

DjT'P ,I4 ,=mte+
RT-, F:t , I . .
FT '),'v l: ~ ,+=to ' , A-37



Science Applications

From Sclence to Soliltions-- International Corporation

SLUG TEST FIELD DATA COLLECTION FORM

Project Nameý
Project Number:
Test by:

Jefferson Proving Ground

01-1633-04-9381-210

tv- & _
Well Identification:
Project Location:

Date:

Transducer ID:

Cable Length:

Madison. Indiana

WI -o

WATER COLUMN HEIGHT
Total Depth ( ANlt)-Depth to Water( ___ ft)=Height of water column( fI)

TEST 1 S.1i '-
Type of Test: Fallin Head/RisinH. Slug Description and IDH- \\
Data File Name: ýU iQ M Slug Voluame ________

Time / Date Sta r:_ I/:a. C•i.
Time / Date Stop:- Ui
DTW Initial: ..A (f\ \ )
DTW Equilibrated: (ft) \,,..•"W\'f

DTW Final: _(,t)
Residual Deviatioln: A (%l)

TESTQ \
Type of Test: Falli' • FHea ngl-{adc, Slug Description and ID :
Data Foile Name: A( gk\, ýC* Slug Volume:____________
Time / Date Start: .
Time / Date Stop :.. .

DT1V Initial: (It)

DTW Equilibrated: t)
DTW Final: (It)

Residual Deviation: . (%)

Type of Test: Faal d H no Had

Data File Name: U & 4
Time / Date Start:

Time / Date Stop:

DTW Initial: (t

DTW Equilibrated: (_.)
DTW Final: 4 (ft)
Residual Deviation:____ ________________

TEST I

TEST 4

Slug Description and ID: ý .\), ,--

Slug Volume:_. .0 --________'_.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I,
I
I

Type of Test: Falli HieaýF n~ la_
Data File Name. n e ! / 3 _

Time / Date Stop:Time / Date Slo

DTW Initial: (ft)

DTW Equilibrated:_ - (Vt)

DTW Final: (ft)

Residual Deviation:_ _ _ _

Type of Test: Fall;, Head!Ri.gn •eaL. ,

Data File Name: ?I\ ---

Time.i Date Start:
T~me, Date Slop:---
DTW rnital: Ift
DTW Equilibrated: -.

DTW Final: ft'_

Resiounl tevalion: ____

Slug Description and ID: T _____

Slug Volume: _
%'o. •.•

TEST 1
Slug DesCripIto-; e-,Ji> 10
S!ug Volume: -\-.•: •,•'

TEST 6

T7pe of Test: Failing Head/Rising Head
Ctila F.;eNo m-e: ...... _

T-me: Oate Stan:. . .
T:rre Dato Stop:-............. . _
DTV ;, tl: . . . .

CT7V Eq..,, i .

O'!.(;h llf., 5! ,I 0 .

3i,. ',j ru

A-38



. Science Applications
From science to Solutions- International Corporation

SLUG TEST FIELD DATA COLLECTION FORM

Project Name:
Project Number:

Test by:

Jefferson Proving Ground
01-1633-04.9381-210

Well Identification:
Project Location:

Date:

Transducer ID:

Cable Length:

Madison. Indiana

WATER COL.4HEIGHT
Total Depth ( (.t)-Depth to Water( ft)=Height of water column(.ft)

Type of Test: Falli Hea
Data File Name: U u k
Time / Date Start:

Time / Date Stop: I
DTW Initial: (ft)
DTW Equilibrated: (ft

DTW Final:
Residual Deviation:;__ .(%

Type of Test: Fallig Hea I .ea -

Data File Name: .

T .ime / Date Start: -NN k i z IM
Time / Date Stop:-;_%.
DTW Initial: (it)

DTW Equilibrated: o'. ,, (it)

DTW Final: (it)

Residual Deviation: _ (1%)

Data File Name•: HType of Test: Falli H in H d

Time / Date Start:-

Time / Date Stop: ,.

DTW Initial: 5(t)
DTW Equilibrated: 0 (it)

DTW Final: (ft)

Residual Deviation: '___ (/)

Type of Test: FalU Hea•niT H

Data File Name:

Time / Date Stan-mt /
Time / Date Stop: " e _
DTW Initial: (t

DTW Equilibrated:

DTW Final: 2. (ft)

Residual Deviation: -- , ._%)

Type of Test Faling Hw ll/isig .eadrQ e
Data File Name: , . 'OA
Time, Date Start:__ -. .

T me, Date Stop : " " - - . .
DTo , Initial: ___. ... . . . . ,
DTW Equilibrate-- 4-- ;s ja ; It)

DTW Final: R .It)
Resiaual Deviation:

r E S T I S lu go D es crip t io n a n d I D: c
Slug Volume:• LL_'

TEST &A

Slug Description and ID:,

Slug Vo ume: ,__ _ ___

TEST Slug Descption and ID:

Slug Volume:_ __-\_ __ _ _

TEST 0 Slug Description anl:l r1'11 1_ \ •Slug ..

TEST •t
Slug Description and ID _.._.. __1_,_

Slug Vlumne:-XfS

Y%,: \AkkA

4

T,pe ol Test Fallng H cik/R .&ro eai d

T,,-te. Date Sta(
T-ine ., nneS-w i
DTWVIni,;il:
C T/•i El ..:,iL m.
DTW F.;'.,, "Y1•
P nf,/ 2 ;i• I),vfhi)P.*:'•

TEST 6 A'tf

S;ý'I Ces5cript o-i .d in)
~ i;.um

"; A-39
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APPENDIX B
SLUG TEST DATA (ELECTRONIC)
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APPENDIX C
AQTESOLV TM AND AQUIFERwin32 GRAPHICAL OUTPUTS
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JPG-DU-030 TEST1 FH

Data Set: H:\Jobs\JPG\Slug Testing\Data\030\JPG-DU-030 Analysis\JPG-DU-030 Testlfh.aqt
Date: 06/04/09 Time: 15:28:07

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 39.24 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-030)

Initial Displacement: 0.424 ft Static Water Column Height: 22.63 ft
Total Well Penetration Depth: 22.63 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.333 ft

SOLUTION

Aquifer Model: Confined Solution Method: Cooper-Bredehoeft-Papadopulos

T = 96.12 gal/day/ft S = 1.OE-9
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JPG-DU-030 TEST1 FH

Data Set: H:\Jobs\JPG\Slug Testing\Data\030\JPG-DU-030 Analysis\JPG-DU-030 Testlfh.aqt
Date: 06/04/09 Time: 15:36:41

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 39.24 ft I
WELL DATA (JPG-DU-030)

Initial Displacement: 0.424 ft Static Water Column Height: 22.63 ft
Total Well Penetration Depth: 22.63 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.333 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 3,059 gal/day/ft2  Ss 2.548E-11 ft-1
Kz/Kr =1,
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JPG-DU-030 TEST1RH

Data Set: H:\Jobs\JPG\Slug Testing\Data\030\JPG-DU-030 Analysis\JPG-DU-030 Testl rh.aqt
Date: 06/04/09 Time: 15:50:55

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project:-Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 35. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-030)

Initial Displacement: 0.472 ft Static Water Column Height: 22.66 ft
Total Well Penetration Depth: 22.66 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.333 ft

SOLUTION

Aquifer Model: Confined Solution Method: Cooper-Bredehoeft-Papadopulos

T 56.08 gal/day/ft S = 1.0E-5.
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JPG-DU-030 TEST1 RH

Data Set: H:\Jobs\JPG\Slug Testing\Data\030\JPG-DU-030 Analysis\JPG-DU-030 Testlrh.aqt
Date: 06/08/09 Time: 12:28:56

PROJECT INFORMATION 3
Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds 3
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 35. ft I
WELL DATA (JPG-DU-030)

Initial Displacement: 0.472 ft Static Water Column Height: 22 .66 ft
Total Well Penetration Depth: 22.66 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.333 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 2.522 gal/day/ft 2  Ss =3.126E-5 ft-1

KzIKr = 1.I
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JPG-DU-030 TEST2FH

Data Set: H:\Jobs\JPG\Slug Testing\Data\030\JPG-DU-030 Analysis\JPG-DU-030 Test2fh.aqt
Date: 06/08/09 Time: 12:34:11

PROJECT INFORMATION

Company:, SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 35. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-030)

Initial Displacement: 1.928 ft Static Water Column Height: 22.7 ft
Total Well Penetration Depth: 22.7 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.333 ft

SOLUTION

Aquifer Model: Confined Solution Method: Cooper-Bredehoeft-Papadopulos

T = 31.87 gal/day/ft S = 1.OE-5
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JPG-DU-030 TEST2FH

Data Set: H:\Jobs\JPG\Slug Testing\Data\030\JPG-DU-030 Analysis\JPG-DU-030 Test2fh.aqt
Date: 06/08/09 Time: 12:40:05

PROJECT INFORMATION 3
Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 35. ft 3
WELL DATA (JPG-DU-030)

Initial Displacement: 1.928 ft Static Water Column Height: 22.7 ft
Total Well Penetration Depth: 22.7 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.333 ft 3

SOLUTION 3
Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 2.082 gal/day/ft2  Ss =1.OE-6 ft-1

Kz/Kr = 1.
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JPG-DU-030 TEST2RH

Data Set: H:\Jobs\JPG\Slug Testing\Data\030\JPG-DU-030 Analysis\JPG-DU-030 Test2rh.aqt
Date: 06/09/09 Time: 16:16:41

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 35. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-030)

Initial Displacement: 2.086 ft Static Water Column Height: 22.74 ft
Total Well Penetration Depth: 22.74 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.333 ft

SOLUTION

Aquifer Model: Confined Solution Method: Cooper-Bredehoeft-Papadopulos

T = 32.48 gal/day/ft S = 1.OE-5
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JPG-DU-030 TEST2RH

Data Set: H:\Jobs\JPG\Sluq Testing\Data\030\JPG-DU-030 Analysis\JPG-DU-030 Test2rh.aqt
Date: 06/09/09 Time: 16:18:52

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09 I

AQUIFER DATA

Saturated Thickness: 35. ft

WELL DATA (JPG-DU-030)

Initial Displacement: 2.086 ft . Static Water Column Height: 22.74 ft
Total Well Penetration Depth: 22.74 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.333 ft I

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 1.54 gal/day/ft2  Ss : 2.065E-5 ft-1

Kz/Kr = 1
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JPG-DU-030 TEST3FH

Data Set: H:\Jobs\JPG\Slug Testing\Data\030\JPG-DU-030 Analysis\JPG-DU-030 Test3fh.aqt
Date: 06/09/09 Time: 16:22:09

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 35. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-030)

Initial Displacement: 0.46•t ft Static Water Column Height: 22.72 ft
Total Well Penetration Depth: 22.72 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.333 ft

SOLUTION

Aquifer Model: Confined Solution Method: Cooper-Bredehoeft-Papadopulos

T = 92.64 gal/day/ft S = 1.OE-9
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JPG-DU-030 TEST3FH

Data Set: H:\Jobs\JPG\Slug Testing\Data\030\JPG-DU-030 Analysis\JPG-DU-030 Test3fh.aqt
Date: 06/09/09 Time: 16:27:39

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 35. ft i
WELL DATA (JPG-DU-030)

Initial Displacement: 0.467 ft Static Water Column Height: 22.72 ft
Total Well Penetration Depth: 22.72 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.333 ft

SOLUTION 3
Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 2.647 gal/day/ft2  Ss = 2.857E-11 ft-1

Kz/Kr = 1.I
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JPG-DU-030 TEST3RH

Data Set: H:\Jobs\JPG\Slug Testing\Data\030\JPG-DU-030 Analysis\JPG-DU-030 Test3rh.aqt
Date: 08/13/09 Time: 1.5:31:46

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 35. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-030)

Initial Displacement: 0.412 ft Static Water Column Height: 22.71 ft
Total Well Penetration Depth: 22.71 ft Screen Length:, 10. ft
Casing Radius: 0.083 ft Well Radius: 0.333 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

- K " 2.209 gal/day/ft2 yO = 0.3904 ft
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JPG-DU-030 TEST3RH

Data Set: H:\Jobs\JPG\Slug Testing\Data\030\JPG-DU-030 Analysis\JPG-DU-030 Test3rh.aqt
Date: 06/09/09 Time: 16:38:27

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 35. ft Anisotropy Ratio (Kz/Kr): 1. I
WELL DATA (JPG-DU-030)

Initial Displacement: 0.412 ft Static Water Column Height: 22.71 ft
Total Well Penetration Depth: 22.71 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.333 ft I

SOLUTION

Aquifer Model: Confined Solution Method: Cooper-Bredehoeft-Papadopulos

T =72.71 gal/day/ft S = 1.OE-7
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JPG-DU-030 TEST3RH

Data Set: H:\Jobs\JPG\Slug Testing\Data\030\JPG-DU-030 Analysis\JPG-DU-030 Test3rh.aqt
Date: 08/13/09 Time: 15:34:07

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 35. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA'(JPG-DU-030)

Initial Displacement:ý 0.412 ft Static Water Column Height: 22.71 ft
Total Well Penetration Depth: 22.71 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.333 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: Hvorslev

K = 2.816 gal/day/ft2 yO = 0.368 ft
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JPG-DU-030 TEST3RH

Data Set: H:\Jobs\JPG\Slug Testing\Data\030\JPG-DU-030 Analysis\JPG-DU-030 Test3rh.aqt
Date: 06/09/09 Time: 16:40:06

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 35. ft I
WELL DATA (JPG-DU-030)

Initial Displacement: 0.412 ft Static Water Column Height: 22.71 ft
Total Well Penetration Depth: 22.71 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.333 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 2.572 gal/day/ft2  Ss = 1.OE-5 ft-1

Kz/Kr = 1.



1.

0.8

v 0.6
CO

E 0.4
0z

0.2
0.4 Z5

\

0. I 111 I II I IIIII I I I ...----...I I I II

0.01 0.1 1. 10. 100. 1000. 1.OE+4 1.OE+5

Time (sec)

JPG-DU-040 TEST1 FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-040\JPG-DU-040 Testlfh KGS.aqt
Date: 07/26/10 Time: 15:13:36

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: 'Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 39. ft

WELL DATA (JPG-DU-040)

Initial Displacement: 0.942 ft Static Water Column Height: 39.17 ft
Total Well Penetration Depth: 41.17 ft Screen Length: 22. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Unconfined J Solution Method: KGS Model

Kr = 4.162 gal/day/ft2  Ss = 0.0001679 ft-1
Kz/Kr = 1. -'
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JPG-DU-040 TESTI RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-040\JPG-DU-040 Testl rh KGS.aqt
Date: 07/26/10 Time: 15:14:21

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 39. ft

WELL DATA (JPG-DU-040)

Initial Displacement: 1.132 ft Static Water Column Height: 39.41 ft
Total Well Penetration Depth: 41.41 ft Screen Length: 22. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION 3
Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 3.727 gal/day/ft2  Ss 0.001271 ft-1

Kz/Kr = 1. .
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JPG-DU-040 TEST2FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-040\JPG-DU-040 Test2fh KGS.aqt
Date: 07/26/10 Time: 15:15:20

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 39. ft

WELL DATA (JPG-DU-040)

Initial Displacement: 2.028 ft Static Water Column Height: 39.34 ft
Total Well Penetration Depth: 41.34 ft Screen Length: 22. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 4.462 gal/day/ft2  Ss = 0.001 ft-1
Kz/Kr = 1.
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JPG-DU-040 TEST4FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-040\JPG-DU-040 Test4fh KGS.aqt
Date: 07/26/10 Time: 15:16:44

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds .1
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 39. ft I
WELL DATA (JPG-DU-040)

Initial Displacement: 0.939 ft Static Water Column Height: 39.47 ft
Total Well Penetration Depth: 41.47 ft Screen Length: 22. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 4.15 gal/day/ft 2  Ss =0.0006607 ft-1

Kz/Kr =1.
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JPG-DU-060 TEST1 FH

Data Set: H:\Jobs\JPG\Slug Testing\Data\060\JPG-DU-060 Analysis\JPG-DU-060 Testlfh.aqt
Date:, '07/17/09 Time: 11:44:44

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 30. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-060)

Initial Displacement: 1.042 ft Static Water Column Height: 18.75 ft
Total Well Penetration Depth: 18.75 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.333 ft

SOLUTION

, Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 4.76 gal/day/ft2  y0 = 0.7604 ft
y#=0764f
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JPG-DU-060 TEST1 FH

H:\...\JPG-DU-060 Testlfh Calc Effective Radius.aqt
'/17/09 Time: 11:46:59

PROJECT INFORMATION

y: SAIC
JSACE-Lousiville
Jefferson Proving Grounds

Madison, IN
I: JPG-DU-021
e: 4/16/09

AQUIFER DATA

d Thickness: 30. ft Anisotropy Ratio (Kz/Kr): 1. I
WELL DATA (JPG-DU-060)

placement: 1.042 ft Static Water Column Height: 18.75 ft
11 Penetration Depth: 18.75 ft Screen Length: 10. ft
,adius: 0.09,ft Well Radius: 0.333 ft

SOLUTION

lodel: Unconfined Solution Method: Bouwer-Rice

1 gal/day/ft2 yO = 0.8093 ft

Data Set
Date: Q07

Compan'
Client: U
Project:
Location:
Test Wel
Test Dat

Saturate'

Initial Dis
Total We
Casing F

Aquifer IN

K = 5w88
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JPG-DU-060 TEST1 FH

Data Set: H:\...\JPG-DU-060 Testlfh Calc Effective Radius.aqt
Date: 07/17/09 Time: 11:52:52

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 30. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-060)

Initial Displacement: 1.042 ft Static Water Column Height: 18.75 ft 9
Total Well Penetration Depth: 18.75 ft Screen Length: 10. ft
Casing Radius: 0.09 ft Well Radius: 0.333 ft

SOLUTION

Aquifer Model: Confined Solution Method: Cooper-Bredehoeft-Papadopulos

T = 161.4 gal/day/ft S = 1.OE-5
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JPG-DU-060 TEST1 FH

H:\...\JPG-DU-060 Testlfh Calc Effective Radius.aqt
'/17/09- Time: 11:48:14

PROJECT INFORMATION I
v: SAIC
ISACE-Lousiville
Jefferson Proving Grounds

Madison, IN
I: JPG-DU-021
e: 4/16/09

AQUIFER DATA

d Thickness: 30. ft Anisotropy Ratio (Kz/Kr): 1. I

WELL DATA (JPG-DU-060)

placement: 1.042,ft Static Water Column Height: 18.75 ft
11 Penetration Depth: 18.75 ft Screen Length: 10. ft
,adius: 0.09 ft Well Radius: 0.333 ft

SOLUTION 1
Jlodel: Unconfined Solution Method: Hvorslev

24 gal/day/ft2 yO = 0.6947 ft

Data Set
Date: 07

Compan'
Client: U
Project:
Location:
Test Wel
Test Dat

Saturate

Initial Dis
Total We
Casing F

Aquifer N

K =7.02
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JPG-DU-060 TEST1 FH /

Data Set: H:\...\JPG-DU-060 Testlfh Calc Effective Radids.aqt
Date: 07/17/09 Time: 11:50:19

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 30. ft

WELL DATA (JPG-DU-060)

Initial Displacement: 1.042 ft Static Water Column Height: 18.75 ft
Total Well Penetration Depth: 18.75 ft Screen Length: 10. ft
Casing Radius: 0.09 ft Well Radius: 0.333 ft

.SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 8.391 gal/day/ft2  Ss = 1.862E-5 ft-1

Kz/Kr = 1.



/ 'i

0.8

~I

-0 0.6

CU

I
"I-I
NI

0
z

0I
0.2

0. IIII i, I~r , 111 , ,, I , 11111,1 i.,,,,,,I I I I1 iLI

0.01 0.1 1. 10. 100. 1000.

Time (sec)

JPG-DU-060 TEST1 FH

Data Set: H:\...\JPG-DU-060 Testlfh Calc Effective Radius.aqt
Date: 07/17/09 Time: 11:51:11

PROJECT INFORMATION
Company: SAIC

Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 30. ft

WELL DATA (JPG-DU-060)

Initial Displacement: 1.042 ft Static Water Column Height: 18.75 ft
Total Well Penetration Depth: 18.75 ft Screen Length: 10. ft
Casing Radius: 0.09 ft Well Radius: 0.333 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 8.391 gal/day/ft2  Ss' = 1.365E-5 ft-1

Kz/Kr = 1. '
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JPG-DU-060 TEST1 FH

Data Set: H:\...\JPG-DU-060 Testlfh cooper et al.aqt
Date: 07/17/09 Time: 11:40:39

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 30. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-060)

Initial Displacement: 1.042 ft Static Water Column Height: 18.75 ft
Total Well Penetration Depth: 18.75 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.333 ft

SOLUTION

Aquifer Model: Confined Solution Method: Cooper-Bredehoeft-Papadopulos

T = 126.5 gal/day/ft S =1.OE-5
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Data Set
Date: 0-i

Compan
Client: L
Project:
Location
Test We
Test Dat

Saturate

Initial Dis
Total We
Casing F

Aquifer r•
K = 5.9£

NI
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Time (sec)_ I
JPG-DU-060 TEST1 FH

H: H:Jobs\JPG\Slug Testing\Data\060\J PG-DU-060 Analysis\J PG-DU-060 Testl fh.aqt

7/1 7/09 Time: 11:42:51

PROJECT INFORMATIONI

y: SAIC
JSACE-Lousiville
Jefferson Proving Groundsn
:Madison, IN

II1:JPG-DU-021
e: 4/16/09

1 AQUIFER DATA
d Thickness: 30. ft Anisotropy Ratio (Kz/Kr): 1. m

WELL DATA (JPG-DU-060)I

splacement: 1.042 ft Static Water Column Height: 18.75 ft
•11 Penetration Depth: 18.75 ft Screen Length: 10. ft
•adius: 0.083 ft Well Radius: 0.333 ftm

SOLUTIONI

AlodeI: Unconfined- Solution Method: Hvorslev
93 gal/day/ft2 y0 = 0.704 ftI



S
1.

0.8

0.6
I

-o
N

E 0.4
0z

0.2

0 . I IIHIIi I I l I H H
0.01 0.1 1. 10. 100. 1000.

Time (sec)

JPG-DU-060 TEST1 FH

Data Set: H:\...\JPG-DU-060 Testlfh cooper et al.aqt
Date: 07/17/09 Time: 11:34:41

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 30. ft

WELL DATA (JPG-DU-060)

Initial Displacement: 1.042 ft Static Water Column Height: 18.75 ft
Total Well Penetration Depth: 18.75 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.333 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 7.188 gal/day/ft2  Ss 1.334E-5 ft-1

Kz/Kr = 1.
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JPG-DU-060 TEST1 RH

H:\Jobs\JPG\Slug Testing\Data\060\JPG-DU-06O Analysis\JPG-DU-060 Testlrh.aqt
7/17/09 Time: 13:37:53

PROJECT INFORMATION ,

y: SAIC
JSACE-Lousiville
Jefferson Proving Grounds
: Madison, IN
I1: JPG-DU-021
e: 4/16/09

AQUIFER DATA

d Thickness: 30. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-060)

3placement: 1.139 ft Static Water Column Height: 18.79 ft
11 Penetration Depth: 18.79 ft Screen Length: 10. ft

Radius: 0.083 ft Well Radius: 0.333 ft 3
SOLUTION

AIodel: Unconfined Solution Method: Bouwer-Rice

53 gal/day/ft2 yO = 0.8337 ft.

Data Set
Date: 07

Compan
Client: L
Project:
Location
Test We
Test Dat

Saturate

Initial Di
Total WE
Casing F

Aquifer

K = 4.9•
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JPG-DU-060 TEST1 RH

Data Set: 'H:\Jobs\J PG\Slug Testing\Data\060\JPG-DU-060 Analysis\JPG-DU-060 Test1 rh.aqt
Date: 07/17/09 Time: 11:58:24

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN

.Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 30. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-060)

Initial Displacement: 1.139 ft Static Water Column Height: 18.79 ft
Total Well Penetration Depth: 18.79 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.333 ft

SOLUTION

Aquifer Model: Confined Solution Method: Cooper-Bredehoeft-Papadopulos-

T = 83.52 gal/day/ft S = 0.0003936
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JPG-DU-060 TEST1 RH

H:\Jobs\JPG\Slug Testing\Data\060\JPG-DU-060 Analysis\JPG-DU-060 Testl rh.aqt
7/17/09 / Time: 13:33:56

PROJECT INFORMATION 3
y: SAIC
JSACE-Lousiville
Jefferson Proving Grounds
: Madison, IN
I1: JPG-DU-021
e: 4/16/09'

AQUIFER DATA

d Thickness: 30. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-060)

;placement: 1.139 ft Static Water Column Height: 18.79 ft
l1 Penetration Depth: 18.79 ft Screen Length: 10. ft

Radius: 0.083 ft Well Radius: 0.333 ft 3
SOLUTION 3

Vlodel: Unconfined Solution Method: Hvorslev

06 gal/day/ft2 yO = 0.6983 ft

Data Set
Date: 07

Compan
Client: L
Project:
Location
Test We
Test Dat

Saturate

Initial Di
Total WE
Casing F

Aquifer I•

K = 5-8(
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JPG-DU-060 TEST1 RH

Data Set: H:\Jobs\JPG\Slug Testing\Data\060\JPG-DU-06O Analysis\JPG-DU-060 Testlrh.aqt
Date: 07/17/09 Time: 13:32:06

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 30. ft

WELL DATA (JPG-DU-060)

Initial Displacement: 1.139 ft Static Water Column Height: 18.79 ft
Total Well Penetration Depth: 18.79 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.333 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 5.927 gal/day/ft2  Ss = 0.0001 ft-1

Kz/Kr = 1.
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JPG-DU-060 TEST2FH

Data Set: H:\Jobs\JPG\Slug Testing\D.ata\060\JPG-DU-060 Analysis\JPG-DU-060 Test2fh.aqt
Date: 07/17/09 Time: 13:40:42

PROJECT INFORMATION 3
Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09 3

AQUIFER DATA

Saturated Thickness: 30. ft Anisotropy Ratio (Kz/Kr): 1. 3
WELL DATA (JPG-DU-060)

Initial Displacement: 3.804 ft "Static Water Column Height: 18.79 ft
Total Well Penetration Depth: 18.79 ft Screen Length: 10. ft
Casing Radius: 0.083 ft / Well Radius: 0.333 ft

SOLUTION

Aquifer Model: Confined Solution Method: Cooper-Bredehoeft-Papadopulos

T = 37.63 gal/day/ft S= 0.0001 3
I
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JPG-DU-060 TEST2RH

Data Set: H,:\Jobs\JPG\Slug Testing\Data\060\JPG-DU-060 Analysis\JPG-DU-060 Test2rh.aqt
Date: 07/17/09 Time: 13:44:29

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 30. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-060)

Initial Displacement: 4.458 ft Static Water Column Height: 18.94 ft
Total Well Penetration Depth: 18.94 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.333 ft

SOLUTION

Aquifer Model: Confined Solution Method: Cooper-Bredehoeft-Papadopulos

T = 36.75 gal/day/ft S = 0.004365
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JPG-DU-060 TEST2RH

Data Set: H:\Jobs\JPG\Slug Testing\Data\060\JPG-DU-060 Analysis\JPG-DU-060 Test2rh.aqt
Date: 07/17/09 Time: 13:48:09

-a PROJECT INFORMATION
Company: SAIC

Client: USACE-Lousiville
Project: Jefferson Proving Grounds I
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09 I

-AQUIFER DATA

Saturated Thickness: 30. ft Anisotropy Ratio (Kz/Kr): 1. 3
WELL DATA (JPG-DU-060)

Initial Displacement: 4.458 ft Static Water Column Height: 18.94 ft
Total Well Penetration Depth: 18.94 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.333 ft

SOLUTION I
Aquifer Model: Unconfined Solution Method: Hvorslev

K =.3.494 gal/day/ft2 yO = 2.479 ft
A
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JPG-DU-060 TEST2RH

Data Set: H:\Jobs\JPG\Slug Testing\Data\060\JPG-DU-060 Analysis\JPG-DU-060 Test2rh.aqt
Date: 07/17/09 Time: 13:47:13

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 30. ft

WELL DATA (JPG-DU-060)

Initial Displacement: 4.458 ft Static Water Column Height: 18.94 ft
Total Well Penetration Depth: 18.94 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.333 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 3.115 gal/day/ft2  Ss =0.0005821 ft-1

Kz/Kr = 1.
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JPG-DU-060 TEST3FH

t: H:\Jobs\JPG\Slug Testing\Data\060\JPG-DU-060 Analysis\JPG-DU-060 Test3fh.aqt
T/17/09 Time: 13:56:36

PROJECT INFORMATION 3
y: SAIC
JSACE-Lousiville
Jefferson Proving Grounds I

Madison, IN
I1: JPG-DU-021
e: 4/16/09

AQUIFER DATA

d Thickness: 30. ft Anisotropy Ratio (Kz/Kr): 1. 3
WELL DATA (JPG-DU-060)

splacement: 1.04 ft Static Water Column Height: 18.74 ft
ll Penetration Depth: 18.74 ft Screen Length: 10. ft

Radius: 0.083 ft Well Radius: 0.333 ft I

SOLUTION

Aodel: Unconfined Solution Method: Bouwer-Rice

I gal/day/ft2 yO = 0.667 ft I

Data Sel
Date: 07

Compan
Client: L
Project:
Location
Test We
Test Dat

Saturate

Initial Di
Total WE
Casing F

Aquifer r'
K = 3.24
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JPG-DU-060 TEST3FH

Data Set: H:\Jobs\JPG\Slug Testing\Data\060\JPG-DU-060 Analysis\JPG-DU-060 Test3fh.aqt
Date: 07/17/09 Time: 14:01:59

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 30. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-060)

Initial Displacement: 1.04 ft Static Water Column Height: 18.74 ft
Total Well Penetration Depth: 18.74 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.333 ft

SOLUTION

Aquifer Model: Confined Solution Method: Cooper-Bredehoeft-Papadopulos

T = 62.31 gal/day/ft S = 0.000537
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JPG-DU-060 TEST3FH

H:\Jobs\JPG\Slug Testing\Data\060\JPG-DU-060 Analysis\JPG-DU-060 Test3fh.aqt
/1_7/09 Time: 14:06:39

PROJECT INFORMATION I

y: SAIC
JSACE-Lousiville
Jefferson Proving Grounds

Madison, IN
I1: JPG-DU-021
e: 4/16/09 i

AQUIFER DATA

d Thickness: 30. ft Anisotropy Ratio (Kz/Kr): 1. I
WELL DATA (JPG-DU-060)

placement: 1.04 ft Static Water Column Height: 18.74 ft
11 Penetration Depth: 18.74 ft Screen Length: 10. ft
•adius: 0.083 ft Well Radius: 0.333 ft 3

SOLUTION

lodel: Unconfined Solution Method: Hvorslev

46 gal/day/ft2 yO = 0.6049 ft

Data Set
Date: 07

Compan
Client: L
Project:
Location
Test Wel
Test Dat'

Saturate'

Initial Dis
Total We
Casing F

Aquifer N

K =4.0z



1.

0.8

0.6
CO
(1)

E 0.4
0z

0.2

0.01 0.1 1. 10. 100. 1000.

Time (sec)

JPG-DU-060 TEST3FH

Data Set: H:\Jobs\JPG\Slug Testing\Data\060\JPG-DU-060 Analysis\JPG-DU-060 Test3fh.aqt
Date:, 10/08/09 Time: 12:03:47

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 30. ft

WELL DATA (JPG-DU-060)

Initial Displacement: 1.04 ft Static Water Column Height: 18.74 ft
Total Well Penetration Depth: 18.74 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.333 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 4.521 gal/day/ft2 Ss =0.0001042ft-1

Kz/Kr = 1.
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JPG-DU-060 TEST3RH

t: H:\Jobs\JPG\Sluq Testing\Data\060\JPG-DU-060 Analysis\JPG-DU-060 Test3rh.aqt
7/17/09 Time: 14:08:23

PROJECT INFORMATION I

y: SAIC
JSACE-Lousiville
Jefferson Proving Grounds
: Madison, IN
I1: JPG-DU-021
e: 4/16/09 I

AQUIFER DATA

d Thickness: 30. ft Anisotropy Ratio (Kz/Kr): 1. 3
WELL DATA (JPG-DU-060)

3placement: 1.153 ft Static Water Column Height: 18.8 ft
I11 Penetration Depth: 18.8 ft Screen Length: 10. ft

Radius: 0.083 ft Well Radius: 0.333 ft I

SOLUTION

Arodel: Unrconfined Solution Method: Bouwer-Rice

15 gal/day/ft2 yO = 0.7822 ft I

Data Sel
Date: 0

Compan
Client: L
Project:
Location
Test We
Test Dat

Saturate

Initial Di
Total WE
Casing F

Aquifer r•
K 3.7'
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JPG-DU-060 TEST3RH

Data Set: H:\Jobs\JPG\Slug Testing\Data\060\JPG-DU-060 Analysis\JPG-DU-060 Test3rh.aqt
Date: 07/17/09 Time: 14:10:42

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 30. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-060)

Initial Displacement: 1.153 ft Static Water Column Height: 18.8 ft
Total Well Penetration Depth: 18.8 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.333 ft

SOLUTION

Aquifer Model: Confined Solution Method: Cooper-Bredehoeft-Papadopulos

T = 58.5 gal/day/ft S = 0.00123
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JPG-DU-060 TEST3RH

Data Set: H:\Jobs\JPG\Slug Testing\Data\060\JPG-DU-060 Analysis\JPG-DU-060 Test3rh.aqt
Date: 07/17/09 Time: 15:05:54

PROJECT INFORMATION 3
Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 30. ft Anisotropy Ratio (Kz/Kr): 1 I
WELL DATA (JPG-DU-060)

Initial Displacement: 1.153 ft Static Water Column Height: 18.8 ft
Total Well Penetration Depth: 18.8 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.333 ft

SOLUTION 3
Aquifer Model: Unconfined Solution Method: Hvorslev

K = 4.532 gal/day/ft2 yO = 0.7014 ft
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JPG-DU-060 TEST3RH

Data Set: H:\Jobs\JPG\Slug Testing\Data\060\JPG-DU-06O Analysis\JPG-DU-060 Test3rh.aqt
Date: 07/17/09 Time: 14:37:17

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness:, 30. ft

WELL DATA (JPG-DU-060)

Initial Displacement: 1.153 ft Static Water Column Height: 18.8 ft
Total Well Penetration Depth: 18.8 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.333 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 4.567 gal/day/ft2 , Ss =0.000194ft-1

Kz/Kr = 1.
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JPG-DU-090 TEST1FH FHB

P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-090\JPG-DU-090 Testlfh fhb B-R.aqt
26/10 Time: 16:11:14

PROJECT INFORMATION

SAIC
3ACE-Lousiville
efferson Proving Grounds
Madison, IN
JPG-DU-021
4/16/09

AQUIFER DATA

Thickness: 24. ft Anisotropy Ratio (Kz/Kr): 1. 1
WELL DATA (JPG-DU-090)

)lacement: 1.028 ft Static Water Column Height: 23.75 ft
Penetration Depth:. 25.75 ft Screen Length: 12. ft'

adius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

odel: Unconfined Solution Method: Bouwer-Rice

158 gal/day/ft2 yO = 0.7353 ft

Data Set:
Date: 07/

Company
Client: U•
Project: J
Location:
Test Well:
Test Date

Saturated

Initial Disp
Total Well
Casing R•

Aquifer M

K = 0.054
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JPG-DU-090 TESTlFH FHB

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-090\JPG-DU-090 Testlfh fhb KGS.aqt
Date: 07/26/10 Time: 16:13:06

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 24. ft

WELL DATA (JPG-DU-090)

Initial Displacement: 1.028 ft Static Water Column Height: 23.75 ft
Total Well Penetration Depth: 25.75 ft Screen Length: 12. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 0.007434 gal/day/ft2 Ss = 0.1667 ft-1

Kz/Kr = 1.
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JPG-DU-090 TEST1RH RHB

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-090\JPG-DU-090 Testlrh rhb B-R.aqt
Date: 07/26/10 Time: 16:14:27

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN

.Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 24. ft Anisotropy Ratio (Kz/Kr): 1. I
WELL DATA (JPG-DU-090)

Initial Displacement: 1.078 ft Static Water Column Height: 23.93 ft
Total Well Penetration Depth: 25.93 ft Screen Length: 12. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION I
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 0.07329 gal/day/ft2 yO = 0.7796 ft
I
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JPG-DU-090 TESTlRH RHB

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-090\JPG-DU-090 Testlrh rhb KGS.aqt
Date: 07/26/10 Time: 16:15:37

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 24. ft

WELL DATA (JPG-DU-090)

Initial Displacement: 1.078 ft Static Water Column Height: 23.93 ft
Total Well Penetration Depth: 25.93 ft Screen Length: 12. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 0.01406 gal/day/ft2  Ss = 0.1 ft-1
Kz/Kr = 1.
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JPG-DU-01 I TEST1 FH

Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-01 I\JPG-DU-01I Testlfh B-R.aqt
07/26/10 Time: 09:32:59

PROJECT INFORMATION
lpany: SAIC

it: USACE-Lousiville
ect: Jefferson Proving Grounds k
ition: Madison, IN
Well: JPG-DU-01I
Date: 4/16/09

AQUIFER DATA

rated Thickness: 34.5 ft, Anisotropy Ratio (Kz/Kr): 1. I
WELL DATA (JPG-DU-01 1)

I Displacement: 1.094 ft Static Water Column Height: 41.85 ft
I Well Penetration Depth: 21.7 ft Screen Length: 13.2 ft
ng Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

fer Model: Confined Solution Method: Bouwer-Rice

0.2295 gal/day/ft2 yO = 0.5326 ft

Data
Date

Com
Clien
P rojE
Loca
Test
Test

Satu

Initia
Tota
Casi

Aqui

K=
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JPG-DU-011 TESTIFH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-01 I\JPG-DU-01 I Testlfh KGS.aqt
Date: 07/26/10 Time: 13:07:10

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-01 I
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 34.5 ft

WELL DATA (JPG-DU-01 I)

Initial Displacement: 1.094 ft Static Water Column Height: 41.85 ft
Total Well Penetration Depth: 21.7 ft Screen Length: 13.2 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model

Kr = 1.703 gal/day/ft2  Ss = 4.545E-5 ft-1

Kz/Kr=' 1.
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JPG-DU-01 I TEST1 RH

P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-01 I\JPG-DU-01 I Testl rh B-R.aqt
26/10 Time: 13:08:38

PROJECT INFORMATION

SAIC
3ACE-Lousiville
efferson Proving Grounds
Madison, IN
JPG-DU-01 I
4/16/09

AQUIFER DATA

Thickness: 34.5 ft Anisotropy Ratio (Kz/Kr): 1. I
WELL DATA (JPG-DU-01 I)

,lacement: 1.097 ft Static Water Column Height: 42.05 ft
Penetration Depth: 21.7 ft Screen Length: 13.2 ft

adius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

odel: Confined Solution Method: Bouwer-Rice

19 gal/day/ft2 yO = 0.4774 ft

Data Set:
Date: 07/

Company
Client: U.
Project: J
Location:
Test Well:
Test Date

Saturated

Initial Disr
Total Well
Casing Ra

Aquifer Mi

K =0.164
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JPG-DU-01 I TEST1 RH
/

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-01 I\JPG-DU-01 I Testl rh KGS.aqt
Date: 07/26/10 Time: 13:13:02

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-011
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 34.5 ft

WELL DATA JPG-DU-01 I)

Initial Displacement: 1.097 ft Static Water Column Height: 42.05 ft
Total Well Penetration Depth: 21.7 ft Screen Length: 13.2 ft
Casing Radius: 0,083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model

Kr = 0.3664 gal/day/ft2  Ss =0.012ft-1
Kz/Kr = 1.
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JPG-DU-011 TEST2FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-01 I\JPG-DU-01 I Test2fh B-R.aqt
Date: 07/26/10 Time: 13:19:01

PROJECT INFORMATION 3
Company: SAIC

Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-011
Test Date: 14/16/09 I

AQUIFER DATA

Saturated Thickness: 34.5 ft Anisotropy Ratio (Kz/Kr): 1. I

WELL DATA (JPG-DU-01 I)

Initial Displacement: 2.07 ft Static Water Column Height: 41.85 ft
Total Well Penetration Depth: 21.7 ft Screen Length: 13.2 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft 3

SOLUTION'

Aquifer Model: Confined Solution Method: Bouwer-Rice

K =.0.161 gal/day/ft2 y0 = 0.9031 ft I
z2

I



1.

0.8

0.6

-1-

E 0.4

z

0.2

0.

0.01 0.1 1. 10. 100. 1000. 1.OE+4 1.OE+5

Time (sec)

JPG-DU-01 I TEST2FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-01 I\JPG-DU-01 I Test2fh KGS.aqt
Date: 07/26/10 Time: 13:21:15

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-01 I
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 34.5 ft

J WELL DATA (JPG-DU-01 1)

Initial Displacement: 2.07 ft Static Water Column Height: 41.85 ft
Total Well Penetration Depth: 21.7 ft Screen Length: 13.2 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model

Kr = 0.04596 gal/day/ft2  Ss = 0.2045 ft-1

Kz/Kr= 1.
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JPG-DU-01 I TEST2RH

P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-01 I\JPG-DU-01 I Test2rh B-R.aqt
/26/10 Time: 13:23:06

PROJECT INFORMATION

SAIC
3ACE-Lousiville
efferson Proving Grounds
Madison, IN
JPG-DU-01 I
4/16/09

AQUIFER DATA -

Thickness: 34.5 ft Anisotropy Ratio (Kz/Kr): 1. I
WELL DATA (JPG-DU-01 I)

)lacement: 2.207 ft Static Water Column Height: 42.14 ft
Penetration Depth: 21.9 ft Screen Length: 13.4 ft

adius: 0.083 ft Well Radius: 0.083 ft 3
SOLUTION

ode!: Confined Solution Method: Bouwer-Rice

13 gal/day/ft2 y0 = 0.9189 ft

Data Set:
Date: 07/

Company
Client: U5
Project: J
Location:
Test Well:
Test Date

Saturated

Initial Disp
Total Well
Casing R•

Aquifer MI

K = 0.151
-. BlrAQW-Vt 

I
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JPG-DU-01 I TEST2RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-01 I\JPG-DU-01 I Test2rh KGS.aqt
Date: 07/26/10 Time: 13:25:41

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-011
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 34.5 ft

WELL DATA (JPG-DU-01 I)

Initial Displacement: 2.207 ft Static Water Column Height: 42.14 ft
Total Well Penetration Depth: 21.9 ft Screen Length: 13.4 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model

Kr = 0.04198 gal/day/ft2  Ss =0.2045 ft-1

Kz/Kr = 1.
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JPG-DU-01 I TEST3FH

P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-01 I\JPG-DU-01 I Test3fh B-R.aqt
26/10 Time: 13:27:50

PROJECT INFORMATION

SAIC
SACE-Lousiville
efferson Proving Grounds
Madison, IN
JPG-DU-01 I
4/16/09

AQUIFER DATA

Thickness: 34.5 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-01 I)

ilacement: 1.162 ft Static Water Column Height: 41.71 ft
Penetration Depth: 21.9 ft Screen Length: 13.4 ft

adius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

odel: Confined Solution Method: Bouwer-Rice

33 gal/day/ft2 yO = 0.5074 ft

Data Set:
Date: 07/:

Company:
Client: U5
Project: J
Location:
Test Well:
Test Date

Saturated

Initial Disp
Total Well
Casing Ra

Aquifer M(

K =0.16(
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JPG-DU-01I TEST3FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-01 1\JPG-DU-0 I1 Test3fh KGS.aqt
Date: 07/26/10 Time: 13:29:44

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location" Madison, IN
Test Well: JPG-DU-01 I
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 34.5 ft

WELL DATA (JPG-DU-01 1)

Initial Displacement: 1.162 ft Static Water Column Height: 41.71 ft
Total Well Penetration Depth: 21.9 ft Screen Length: 13.4 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION,

Aquifer Model: Confined Solution Method: KGS Model

Kr = 0.05949 gal/day/ft2  Ss 0.2045ft-1
Kz/Kr = 1.
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JPG-DU-021 TEST1 FH

P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-021\JPG-DU-021 Testlfh B-R.aqt
!/26/110 Time: 13:32:00

y ACPROJECT INFORMATION3

JSACE-Lousiville
Jefferson Proving Grounds3

Madison, IN
I1: JPG-DU-021
e: 4/16/09

AQUIFER DATA

d Thickness: 22.5 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-021)

3placement: 0.993 ft Static Water Column Height: 14.72 ft
11l Penetration Depth: 19. ft Screen Length: 17. ft
~adius: 0.083 ft Well Radius: 0.083 ft

SOLUTION3

Aodel: Unconfined Solution Method: Bouwer-Rice

)4 gal/day/ft2  yO =0.2908 ft3

Z-1IMU-O

Data Set
Date: 07

Compan
Client: L
Project:
Location
Test Wel
Test Dat

Saturate

Initial Dis
Total We
Casing F

Aquifer rv
K = 16.
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JPG-DU-021 TEST1 FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-021\JPG-DU-021 Testlfh KGS.aqt
Date: 07/26/10 Time: 13:32:58

PROJECT INFORMATION

Company: SAIC
.Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 22.5 ft

WELL DATA (JPG-DU-021)

Initial Displacement: 0.993 ft Static Water Column Height: 14.72 ft
Total Well Penetration Depth: 19. ft Screen Length: 17. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 3.138 ft/day Ss =2.5E-5 ft-1

Kz/Kr = 1.
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JPG-DU-021 TEST1RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-021\JPG-DU-021 Testl rh. B-R.aqt
Date: 07/26/10 Time: 13:33:40

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 22.5 ft - Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-021)

Initial Displacement: 0.65 ft Static Water Column Height: 14.74 ft
Total Well Penetration Depth: 19. ft Screen Length: 17. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 13.75 gal/day/ft2 yO = 0.2655 ft
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JPG-DU-021 TESTIRH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-021\JPG-DU-021 Testl rh. Horslev.aqt
Date: 07/26/10 Time: 13:36:20

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 22.5 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-021)

Initial Displacement: 0.65 ft Static Water Column Height: 14.74 ft
Total Well Penetration Depth: 19. ft Screen Length: 17. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: Hvorslev

K' = 19.67 gal/day/ft2 yO = 0.2676 ft
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JPG-DU-021 TEST2FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-021\JPG-DU-021 Test2fh B-R.aqt
Date: 07/26/10 Time: 13:37:20

PROJECT INFORMATION 3
Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds 3
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09 3

AQUIFER DATA

Saturated Thickness: 22.5 ft Anisotropy Ratio (Kz/Kr): 1. I
WELL DATA (JPG-DU-021)

Initial Displacement: 1.64 ft Static Water Column Height: 14.69 ft
Total Well Penetration Depth: 19. ft Screen Length: 17. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K : 16.14 gal/day/ft2 yO = 0.5374 ft -

I
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JPG-DU-021 TEST2RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-021\JPG-DU-021 Test2rh B-R.aqt
Date: 07/26/10 Time: 13:38:44

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 22.5 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-021)

Initial Displacement: 1.81 ft Static Water Column Height: 14.74 ft
Total Well Penetration Depth: 19. ft Screen Length: 17. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 20.67 gal/day/ft2 yO = 0.5918 ft
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JPG-DU-021 TEST3FH

P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-021\JPG-DU-021 Test3fh B-R.aqt
'/26/10 1 Time: 13:40:27

PROJECT INFORMATION 3
y: SAIC
JSACE-Lousiville
Jefferson Proving Grounds 3

Madison, IN
I1: JPG-DU-021
e: 4/16/09 3

AQUIFER DATA

d Thickness: 22.5 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-021)

placement: 2.355 ft Static Water Column Height: 14.77 ft
11 Penetration Depth: 19. ft Screen.Length: 17. ft
,adius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

lodel: Unconfined Solution Method: Bouwer-Rice

)7 gal/day/ft2 yO = 0.9031 ft

Data Set
Date: 07

Compan
Client: L
Project:
Location
Test Wel
Test Dat'

.Saturate'

Initial Dis
Total We
Casing F

Aquifer IN

K = 20.9
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JPG-DU-021 TEST3RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-021\JPG-DU-021 Test3rh B-R.aqt
Date: 07/26/10 Time: 13:41:27

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 22.5 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-021)

Initial Displacement: 2.226 ft Static Water Column Height: 14.77 ft
Total Well Penetration Depth: 19. ft Screen Length: 17. ft.
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 23.3 gal/day/ft2 yO = 0.9328 ft
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JPG-DU-021 ,TEST4FH

t: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-021\JPG-DU-021 Test4fh B-R.aqt
T/26/1 0 Time: 13:42:27

PROJECT INFORMATION 3
y: SAIC
JSACE-Lousiville
Jefferson Proving Grounds

Madison, IN
II: JPG-DU-021
e: 4/16/09

AQUIFER DATA

d Thickness: 22.5 ft Anisotropy Ratio (Kz/Kr): 1. l

WELL DATA (JPG-DU-021)

splacement: 0.61 ft Static Water Column Height: 14.67 ft
11l Penetration Depth: 19. ft Screen Length: 17. ft

Radius: 0.083 ft Well Radius: 0.083 ft 3
SOLUTION 3

Model: Unconfined Solution Method: Bouwer-Rice

98 gal/day/ft2 yO = 0.2783 ft

Data Set
Date: 07

Compan
Client: L
Project:
Location
Test We
Test Dat

Saturate

Initial Di
Total WE
Casing F

Aquifer

K = 18.•
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MW-2 TEST1FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-2\MW-2 Testlfh - KGS.aqt
Date: 07/26/10 Time: 1.6:16:48

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds ,
Location: Madison, IN

'Test Well: JPG-DU-011
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 29. ft

-WELL DATA (MW-2)

Initial Displacement: 0.491 ft Static Water Column Height: 16.31 ft
Total Well Penetration Depth: 17.9 ft Screen Length: 11.2 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

/J

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 0.5294 gal/day/ft2  Ss = 1.0E-6 ftf1

Kz/Kr = 1.
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MW-2 TEST1RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-2\MW-2 Testlrh.aqt
Date: 07/26/10 Time: 16:17:51

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds 3
Location: Madison, IN
Test Well: JPG-DU-011
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 29. ft I
WELL DATA (MW-2)

Initial Displacement: 0.568 ft Static Water Column Height: 16.34 ft
Total Well Penetration Depth: 17.9 ft Screen Length: 11.2 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 0.4991 gal/day/ft 2  Ss 0.0001 ft"1

K~z/Kr = 1.I
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MW-2 TEST2FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-2\MW-2 Test2fh - KGS:aqt
Date: 07/26/10 Time: 16:21:11

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-01 I
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 29. ft

WELL DATA (MW-2)

Initial Displacement: 2.257 ft Static Water Column Height: 16.29 ft
Total Well Penetration Depth: 17.9 ft Screen Length: 11.2 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 0.5339 gal/day/ft2  Ss = 1.0E-5 ft-1

Kz/Kr= 1.
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MW-2 TEST2RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-2\MW-2 Test2rh - KGS.aqt
Date: 07/26/10 Time: 16:22:16

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-011
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 29. ft 3
WELL DATA (MW-2)

Initial Displacement: 2.162 ft StaticWater Column Height: 16.34 ft
Total Well Penetration Depth: 17.9 ft Screen Length: 11.2 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 0.5041 gal/day/ft2  Ss = 4.266E-5 ft-1
Kz/Kr = 1.
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MW-2 TEST4FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-2\MW-2 Test4fh - KGS.aqt
Date: 07/26/10 Time: 16:23:21

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-011
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 29. ft

WELL DATA (MW-2)

Initial Displacement: 0.482 ft Static Water Column Height: 16.16 ft
Total Well Penetration Depth: 17.9 ft Screen Length: 11.2 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 0.7368 gal/day/ft2  Ss ='3.333E-12 ft-1
Kz/Kr = 1.
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MW-3ITESTiFH

Data Set: P:\...\MW-3 Testlfh KGS Con.agt
Date: 07/27/10 Time: 10:37:57

PROJECT INFORMATION

Company: SAIC

Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 29. ft !

WELL DATA (MW-3)

Initial Displacement: 0.522 ft Static Water Column Height: 37.11 ftI
Total Well Penetration Depth: 26.1 ft Screen Length: 11.8 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model

Kr = 0.54 gal/day/ft2 Ss 2.OE-1 1 fU1

Kz/Kr = 1.



1. -T -' 'T "I T"I"I'T'I'l ........... F- F

0.8 .

-o 0.6
Ut

E 0.4
0z

0.2

0. _ULLL

0.01 0.1 1. 10. 100. 1000. 1.OE+4

Time (sec)

MW-3 TESTIFH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-3\MW-3 Analysis\MW-3 Testlfh KGS.aqt
Date: 07/27/10 Time: 10:39:08

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 29. ft

WELL DATA (MW-3)

Initial Displacement: 0.522 ft Static Water Column Height: 37.11 ft
Total Well Penetration Depth: 26.1 ft Screen Length: 11.8 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 0.3546 gal/day/ft2  Ss 2.OE-1 1 ft-1
Kz/Kr = 1.
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MW-3 TEST1RH

Data Set: P:\... \MW-3 Testl rh KGS Con.aqt
Date: 07/27/10 Time: 10:40:17

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 29. ft I
WELL DATA (MW-3)

Initial Displacement: 0.566 ft Static Water Column Height: 37.15 ft
Total Well Penetration Depth: 26.1 ft Screen Length: 11.8 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model

Kr = 0.20207 gal/day/ft2  Ss = 0.0004365 ft-1

Kz/Kr = 1. *
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MW-3 TEST1RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-3\MW-3 Analysis\MW-3 Testl rh KGS.aqt
Date: 07/27/10 Time: 10:41:29

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 29. ft

WELL DATA (MW-3)

Initial Displacement: 0.566 ft Static Water Column Height: 37.15 ft
Total Well Penetration Depth: 26.1 ft Screen Length: 11.8 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 0.2207 gal/day/ft2  Ss = 0.0004365 ft-1

Kz/Kr = 1.
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MW-3 TEST2FH

Data Set: P:\... \MW-3 Test2fh KGS Con.aqt
Date: 07/27/10 Time: 10:43:26

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 29. ft

WELL DATA (MW-3)

Initial Displacement: 2.264 ft Static Water Column Height: 37.1 ft
Total Well Penetration Depth: 26.1 ft Screen Length: 11.8 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION I
Aquifer Model: Confined Solution Method: KGS Model

Kr = 0.3467 gal/day/ft 2  Ss 1.OE-5 ft-1

Kz/Kr = 1.I
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MW-3 TEST2FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-3\MW-3 Analysis\MW-3 Test2fh KGS.aqt
Date: 07/27/10 Time: 10:45:05

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 29. ft

WELL DATA (MW-3)

Initial Displacement: 2.264 ft Static Water Column Height: 37.1 ft
Total Well Penetration Depth: 26.1 ft Screen Length: 11.8 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr z 0.3467 gal/day/ft2  Ss = 1.OE-5 ft-1

Kz/Kr z 1.
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MW-3 TEST2RH

Data Set: P:\... \MW-3 Test2rh KGS Con.aqt
Date: 07/27/10 Time: 10:46:31

PROJECT INFORMATION

Company: SAIC -

Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 29. ft' m

WELL DATA (MW-3)

Initial Displacement: 2.331 ft Static Water Column Height: 37.19 ft
Total Well Penetration Depth: 26.1 ft Screen Length: 11.8 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model,

Kr = 0.274 gal/day/ft2  Ss = 2.291E-5 ft-1

Kz/Kr = 1. I
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MW-3 TEST2RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-3\MW-3 Analysis\MW-3 Test2rh KGS.aqt
Date: 07/27/10 Time: 10:48:40

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 29: ft

WELL DATA (MW-3)

Initial Disp-acement: 2.331 ft Static Water Column Height: 37.19 ft
Total Well Penetration Depth: 26.1 ft Screen Length: 11.8 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model' Unconfined Solution Method: KGS Model

Kr = 0.2939 gal/day/ft2  Ss = 2.291E-5 ft- 1

Kz/Kr = 1.
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MW-3 TEST3FH

Data Set: P:\... \MW-3 Test3fh KGS Con.aqt
Date: 07/27/10 Time: 10:49:35

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 29. ft

WELL DATA (MW-3)

Initial Displacement: 0.491 ft Static Water Column Height: 37.01 ft
Total Well Penetration Depth: 26.1 ft Screen Length: 11.8 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION I
Aquifer Model: Confined Solution Method: KGS Model

Kr = 0.6025 gal/day/ft2  Ss = 2.OE-12 ft-1

Kz/Kr =1.I
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MW-3 TEST3FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-3\MW-3 Analysis\MW-3 Test3fh KGS.aqt
Date: 07/27/10 Time: 10:50:31

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 29. ft

Initial Displacement: 0.4.
Total Well Penetration DE
Casing Radius: 0.083 ft

Aquifer Model: Unconfin

Kr z 0.384 gal/day/ft2

Kz/Kr-- 1.

)1 ft
•pth: 26.1 ft

WELL DATA (MW-3)

Static Water Column Height: 37.01 ft
Screen Length: 11.8 ft
Well Radius: 0.083 ft

ed

SOLUTION

Solution Method: KGS Model

Ss = 2.OE-12 ft-1
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JPG-DU-041 TEST1 FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-041\JPG-DU-041 Testlfh - KGS.aqt
Date: 07/19/10 Time: 12:39:28

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 20. ft I
WELL DATA (JPG-DU-041)

Initial Displacement: 1.266 ft Static Water Column Height: 57.11 ft
Total Well Penetration Depth: 18.5 ft ' Screen Length: 12.4 ft
Casing Radius: .0.083 ft Well Radius: 0.083 ft i

SOLUTION i
Aquifer Model: Confined Solution Method: KGS Model

Kr = 10.3 gal/day/ft2  Ss 0.001082 ft-1

Kz/Kr = 1. , I
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JPG-DU-041 TEST1 RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-041\JPG-DU-041 Testlrh - KGS.aqt
Date: 07/26/10 Time: 15:01:49

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 20. ft

WELL DATA (JPG-DU-041)

Initial Displacement: 1.242 ft Static Water Column Height: 57.11 ft
Total Well Penetration Depth: 18.4 ft Screen Length: 12.4 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model

Kr = 9.354 gal/day/ft2  Ss =.0.0002234ft-1
Kz/Kr = 1.
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JPG-DU-041 TEST2FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-041\JPG-DU-041 Test2fh - KGS.aqt
Date: 07/26/10 Time: 15:03:21

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 20. ft I
WELL DATA (JPG-DU-041)

Initial Displacement: 3.248 ft Static Water Column Height: 57.11 ft
Total Well Penetration Depth: 18.4 ft Screen Length: 12.4 ft
Casing'Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION I
Aquifer Model: Confined Solution Method: KGS Model

Kr = 10.38 gal/day/ft2  Ss 1.OE-5 ft-1

KzfKr = 1.I
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JPG-DU-041 TEST2RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-041\JPG-DU-041 Test2rh - KGS.aqt
Date: 07/26/10 Time: 15:04:23

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 20. ft

WELL DATA (JPG-DU-041)

Initial Displacement: 3.48 ft Static Water Column Height: 57.15 ft
Total Well Penetration Depth: 18.4 ft Screen Length: 12.4 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model

K'r = 10.37 gal/day/ft2  Ss =2.541 E-5 ft-1

Kz/Kr = 1.
-- ¢-
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JPG-DU-041 TEST3FH

Data Set: P:\HBG\ENV\JPG\SIug Testing\Reanalysis\JPG-DU-041\JPG-DU-041 Test3fh - KGS.aqt
Date: 07/26/10 Time: 15:05:27

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Groundsi
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 20. ft

WELL DATA (JPG-DU-041)

Initial Displacement: 1.152 ft Static Water Column Height: 57.05 ft
Total Well Penetration Depth: 18.4 ft Screen Length: 12.4 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model

Kr = 10.44 gal/day/ft2 N Ss =0.0002748 ft-1

Kz/Kr = 1. '
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JPG-DU-041 TEST3RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-041\JPG-DU-041 Test3rh - KGS.aqt
Date: 07/26/10 Time: 15:05:52

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 20. ft

WELL DATA (JPG-DU-041)

Initial Displacement: 1.245 ft Static Water Column Height: 57.09 ft
Total Well Penetration Depth: 18.4 ft Screen Length: 12.4 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model

Kr' = 13.54 gal/day/ft2  Ss = 3.467E-5 ft-1

Kz/Kr = 1.
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MW-5 TEST1 FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-5\MW-5 Analysis\MW-5 Testlfh B-R.aqt
Date: 07/27/10 Time: 10:19:47/

PROJECT INFORMATION
Company: SAIC

Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09 3

AQUIFER DATA

Saturated Thickness: 22. ft Anisotropy Ratio (Kz/Kr): 1. n

Casing Radius: 0.083 ftlepth: 17.96 ft WELL DATA-WelI Radius: 0.083 ftfteight: 16.56 ft

KC = 0.3124 gal/day/ft2ined SOLUTyO 0.3882 ftod: Bouwer-Rice I
I
I
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MW-5 TEST1FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-5\MW-5 Analysis\MW-5 Testlfh KGS.aqt
Date: 07/27/10 Time: 10:20:34

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 22. ft

WELL DATA (MW-5)

Initial Displacement: 0.463 ft Static Water Column Height: 16.56 ft
Total Well Penetration Depth: 17.96 ft Screen Length: 11.4 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 0.068 gal/day/ft 2  Ss =0.01818ft-1

Kz/Kr = 1.
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MW-5 TEST1FH

P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-5\MW-5 Analysis\MW-5 Testlfh.aqt
27/10 Time: 10:21:31

PROJECT INFORMATION

SAIC
SACE-Lousiville
efferson Proving Grounds
Madison, IN
JPG-DU-021
4/16/09

AQUIFER DATA

Thickness: 40. ft Anisotropy Ratio (Kz/Kr): 1. I
WELL DATA (MW-5)

)lacement: 0.463 ft Static Water Column Height: 16.56 ft
Penetration Depth: 16.56 ft Screen Length: 10. ft

adius: 0.083 ft Well Radius: 0.125 ft

SOLUTION

odel: Unconfined Solution Method: Hvorslev

323 gal/day/ft2 yO = 0'1886 ft , I

Data Set:
Date: 07/

Company
Client: U•
Project: J
Location:
Test Well:
Test Date

Saturated

Initial Disr
Total Well
Casing Rs

Aquifer Mi

K = 0.07k
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MW-5TEST1 RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-5\MW-5 Analysis\MW-5 Testl rh B-R.aqt
Date: 07/27/10 Time: 10:23:21

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 22. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-5)

Initial Displacement: 0.465 ft Static Water Column Height: 16.64 ft
Total Well Penetration Depth: 18. ft Screen Length: 11.4 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 0.325 gal/day/ft2  yO = 0.3768 ft
VIK b~kllmW, 'I
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MW-5 TESTI RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-5\MW-5 Analysis\MW-5 Testl rh KGS.aqt
Date: 07/27/10 Time: 10:24:59

PROJECT INFORMATION I
Company: SAIC

Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09iI

AQUIFER DATA

Saturated Thickness: 22. ft

WELL DATA (MW-5)

Initial Displacement: 0.465 ft Static Water Column Height: 16.64 ft
Total Well Penetration Depth: 18. ft Screen Length: 11.4 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft i

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 0.4918 gal/day/ft2  Ss = 4..545E-5 ft-1

Kz/Kr = 1. I
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MW-5 TEST1 RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-5\MW-5 Analysis\MW-5 Testlrh.aqt
Date: 07/27/10 Time: 10:27:17

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 40. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-5)

Initial Displacement: 0.465 ft Static Water Column Height: 16.64 ft
Total Well Penetration Depth: 16.64 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.125 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 0.004274 ft/day yO=0.1836ft



1 . , , , , i , , -, I , , , , i , , i , , I
~I

"-'- I

V I
CUa)

I
O I
0 Iz

\ I

0 .1 I I I I I I I I I I I F
0. 4.OE+3 8.OE+3 1.2E+4 1.6E+4 2.OE+4

Time (sec)

MW-5 TEST2FH

P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-5\MW-5 Analysis\MW-5 Test2fh B-R.aqt
27/10 Time: 10:28:05

PROJECT INFORMATION
SAIC

SACE-Lousiville
efferson Proving Grounds
Madison, IN
JPG-DU-021
4/16/09

AQUIFER DATA

Thickness: 22. ft Anisotropy Ratio (Kz/Kr): 1. I
WELL DATA (MW-5)

)lacement: 2.244 ft Static Water Column Height: 16.51 ft.
Penetration Depth: 17.91 ft Screen Length: 11.4 ft

adius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

odel: Unconfined Solution Method: Bouwer-Rice

)9 gal/day/ft2 yO = 1.877 ft

Data Set:
Date: 07/

Company
Client: U•
Project: J
Location:
Test Well:
Test Date

Saturated

Initial Disp
Total Well
Casing Ra

Aquifer Mi

K =0.35(
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MW-5 TEST2FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-5\MW-5 Analysis\MW-5 Test2fh KGS.aqt
Date: 07/27/10 Time: 10:30:32

PROJECT INFORMATION
N

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: •4/16/09

AQUIFER DATA

Saturated Thickness: 22. ft

WELL DATA (MW-5)

Initial Displacement: 2.244 ft Static Water Column Height: 16.51 ft
Total Well Penetration Depth: 17.91 ft Screen Length: 111.4 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 0.4487 gal/day/ft2  Ss = 4.545E-5 ft-1
Kz/Kr 1.
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MW-5 TEST2FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-5\MW-5 Analysis\MW-5 Test2fh.aqt
Date: 07/27/10 Time: 10:31:42

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickne'ss: 40. ft Anisotropy Ratio (Kz/Kr): 1. I
WELL DATA (MW-5)

Initial Displacement: 2.244 ft Static Water Column Height: 16.51 ft
Total Well Penetration Depth: 16.51 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.125 ft

SOLUTION I
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 0.006596 ft/day y0 = 0.9247 ft
I



1.

T70.

--- -- -- -- -- -- -- -- -- -- -- --N

0

0.1 I ii iI I I I I I

0. 4.OE+3 8.OE+3 1.2E+4 1.6E+4 2.OE+4

Time (sec)

MW-5 TEST2RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-5\MW-5 Analysis\MW-5 Test2rh B-R.aqt
Date: 07/27/10 Time: 10:33:41

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 22. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-5)

Initial Displacement: 2.186 ft Static Water Column Height: 16.8 ft
Total Well Penetration Depth: 18.2 ft Screen Length: 11.4 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 0.283 gal/day/ft2 yO = 1.763 ft
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MW-5 TEST2RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-5\MW-5 Analysis\MW-5 Test2rh KGS.aqt
Date: 07/27/10 Time: 10:36:16

PROJECT INFORMATION -

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 22. ft I
WELL DATA (MW-5)

Initial Displacement: 2.186 ft Static Water Column' Height: 16.8 ft
Total Well Penetration Depth: 18.2 ft Screen Length: 11.4 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION I
Aquifer Model: Unconfined Solution Method: KGS Model

Kr =0 .04979 gal/day/ft2  Ss 0.01818 ft-1

Kz/Kr = 1.I
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MW-5 TEST2RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-5\MW-5 Analysis\MW-5 Test2rh.aqt
Date: 07/27/10 Time: 10:35:15

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 40. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-5)

Initial Displacement: 2.186 ft Static Water Column Height: 16.8 ft
Total Well Penetration Depth: 16.8 ft Screen Length: 10. ft
Casing Radius: 0.083 ft * Well Radius: 0.125 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: Hvorslev

K = 0.04642 gal/day/ft2 \ yO = 0.7837 ft
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JPG-DU-051 TESTI FH

P:\. ..\JPG-DU-051 Testlfh B-R.agt
26/10, Time: 15:19:02

SAIC PROJECT INFORMATI .ON

3ACE-Lousiville
efferson Proving Grounds
Madison, IN
JPG-DU-021
4/16/09

AQUIFER DATA

Thickness: 29. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-051)

acement: 1..632 ft Static Water Column Height: 31.71 ft
Penetration Depth: 35.91 ft Screen Length: 14.2 ft

idius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

odel: Unconfined Solution Method: Bouwer-Rice

)3 gal/day/ft2  yO = 1.147 ft

ra-EM] I I

Data Set:
Date: 07/,

Company:
Client: US
Project: J
Location:
Test Well:
Test Date.

Saturated

Initial Disp
Total Well
Casing Re

Aquifer Mc

K = 0.069
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JPG-DU-051 TEST1 FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-051 Analysis\JPG-DU-051 Testlfh.aqt
Date: 07/26/10 Time: 15:22:59

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 45. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-051)

Initial Displacement: 1.632 ft Static Water Column Height: 31.71 ft
Total Well Penetration Depth: 31.71 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.188 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 0.008417 ft/day yO = 1.141 ft
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JPG-DU-051 TESTJRH

P:\...\JPG-DU-051 TestDrh B-R.agt
26/10 Time: 15:25:11

PROJECT INFORMATION

SAIC
3ACE-Lousiville
efferson Proving Grounds.
Madison, IN
JPG-DU-021
4/16/09

AQUIFER DATA

Thickness: 29. ft Anisotropy Ratio (Kz/Kr): 1.I

WELL DATA (JPG-DU-051)

)Iacement: 1 .239 ft Static Wa ter Column Height: 31 .6 ft
Penetration Depth: 35.8 ft Screen Length: 14.2 ft

adius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

odel: Unconfined Solution Method: Bouwer-Rice

142 gal/day/ft2 yO = 1.127 ft i

'Data Set:
Date: 07/

Company:
Client: U•
Project: J
Location:
Test Well:
Test Date

Saturated

Initial Disr
Total Well
Casing Ra

Aquifer M

K =0.054
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JPG-DU-051 TEST1RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-051 Analysis\JPG-DU-051 Testlrh.aqt
Date: 07/26/10 Time: 15:26:48

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN

.Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 45. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-051)

Initial Displacement: 1.239 ft Static Water Column Height: 31.6 ft
Total Well Penetration Depth: 31.6 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.188 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: Hvorslev

K = 0.06583 gal/day/ft2 yO= 1.097 ft
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JPG-DU-051 TEST2FH

P:\...\JPG-DU-051 Test2fh B-R.aqt
26/10 Time: 15:27:46

PROJECT INFORMATION

SAIC
SACE-Lousiville
efferson Proving Grounds
Madison, IN
JPG-DU-021
4/16/09

AQUIFER DATA

Thickness: 29. ft Anisotropy Ratio (Kz/Kr): 1. i
WELL DATA (JPG-DU-051)

)lacement: 2.19 ft Static Water Column Height: 31.8 ft
Penetration Depth: 36. ft Screen Length: 14.2 ft

3dius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

odel: Unconfined ,-Solution Method: Bouwer-Rice

376 gal/day/ft2 yO = 1.946 ft

Data Set:
Date: 07/

Company
Client: U•
Project: J
Location:
Test Well:
Test Date

Saturated

Initial Disr
Total Well
Casing Ra

Aquifer Mi

K =0.07
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JPG-DU-051 TEST2FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-051 Analysis\JPG-DU-051 Test2fh.aqt
Date: 07/26/10 Time: 15:29:53

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 45. ft Anisotropy Ratio (Kz/Kr): 1.

WELL-DATA (JPG-DU-051)

Initial Displacement: 2.19 ft Static Water Column Height: 31.8 ft
Total Well Penetration Depth: 31.8 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.188 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =0,01026 ft/day yO0 1.946 ft
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*JPG-DU-051 TEST2RH RHB

P:\... \JPG-DU-051 Test2rh B-R.aqt
7/26/10 Time: 15:34:39

PROJECT INFORMATION

y: SAIC
JSACE-Lousiville
Jefferson Proving Grounds

Madison, IN
II: JPG-DU-021
e: 4/16/09

AQUIFER DATA

d Thickness: 29. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-051)

3placement: 2.276 ft Static Water Column Height: '32.25 ft
11 Penetration Depth: 36.45 ft Screen Length: 14.2 ft

•adius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aodel: Unconfined Solution Method: Bouwer-Rice

4185 gal/day/ft2 yO = 1,955 ft..!

Data Set
Date: 07

Compan
Client: L
Project:
Location
Test We
Test Dat

Saturate

Initial Dis
Total We
Casing F

Aquifer I•

K = 0.04
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JPG-DU-051 TEST2RH RHB(
Data Set: P:\... \JPG-DU-051 Test2rh KGS.aqt
Date: 07/26/10 Time: 15:36:15

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 29. ft

WELL DATA (JPG-DU-051)

Initial Displacement: 2.276 ft Static Water Column Height: 32.25 ft
Total Well Penetration Depth: 36.45 ft Screen Length: 14.2 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 0.09464 gal/day/ft2  Ss = 3.467E-5 ft-1.

Kz/Kr = 1.
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JPG-DU-051 TEST2RH RHB

Data Set: P:\... \JPG-DU-051 Test2rh rhb.aqt
Date: 07/26/10 Time: 15:37:24

PROJECT INFORMATION

Company: SAIC,
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 45. ft

WELL DATA (JPG-DU-051)

Initial Displacement: 2.276 ft Static Water Column Height: 32.25 ft
Total Well Penetration Depth: 32.25 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.188 ft

SOLUTION 1
Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 0.04863 gal/day/ft2  Ss = 3.467E-5 ft-1

Kz/Kr = 1. -. I



1.

2

CU
N

o
z

0.1
0. 1.8E+4 3.6E+4 5.4E+4 7.2E+4 9.OE+4

Time (sec)

JPG-DU-051 TEST3FH FHB

Data Set: P:\...\JPG-DU-051 Test3fh B-R.aqt
Date: 07/26/10 Time: 15:39:20

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 29. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-051)

Initial Displacement: 1.155 ft Static Water Column Height: 32.16 ft
Total Well Penetration Depth: 36.36 ft Screen Length: 14.2 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 0.03343 gal/day/ft2 yO = 0.8673 ft
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JPG-DU-051 TEST3FH FHB

Data Set: P:\... \JPG-DU-051 Test3fh KGS.aqt
Date: 07/26/10 Time: 15:41:14

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 29. ft I
WELL DATA (JPG-DU-051)

Initial Displacement: 1.155 ft Static Water Column Height: 32.16 ft
Total Well Penetration Depth: 36.36 ft Screen Length: 14.2 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft I

SOLUTION I

Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 0.09781 gal/day/ft2  Ss = 1.552E-5 ft-1

Kz/Kr = 1. *
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JPG-DU-051 TEST3FH FHB

Data Set: P:\... \JPG-DU-051 Test3fti fhb.aqt
Date: 07/26/10 Time: 15:44:23

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 45. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-051)

Initial Displacement: 1.155 ft Static Water Column Height: 32.16 ft
Total Well Penetration Depth: 32.16 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.188 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 0.01282 gal/day/ft2 yO = 0.4697 ft
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JPG-DU-061 TEST1 FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-061\JPG-DU-061 Testlfh B-R.aqt
Date: 07/26/10 Time: 15:51:09

PROJECT INFORMATION
Company: SAIC

Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 8.7 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-061)

Initial Displacement: 1.115 ft Static Water Column Height: 42.79 ft
Total Well Penetration Depth: 14.4 ft Screen Length: 12.4 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft I

SOLUTION

Aquifer Model: Confined Solution Method: Bouwer-Rice

K = 4.66 gal/day/ft2 yO = 0.4026 ft
I
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JPG-DU-061 TEST1 FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\J PG-DU-061\JPG-DU-061 Testlfh KGS.aqt
Date: 07/26/10 Time: 15:51:41

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well:' JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 8.7 ft

WELL DATA (JPG-DU-061).

Initial Displacement: 1.115 ft Static Water Column Height: 42.79 ft
Total Well Penetration Depth: 14.4 ft Screen Length: 12.4 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

(

SOLUTION

Aquifer Model: Confined - Solution Method: KGS Model

Kr = 18.38 gal/day/ft2  Ss =0.01907ft-1

Kz/Kr = 1.
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JPG-DU-061 TEST1 FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-061\JPG-DU-06i Testlfh.aqt
Date: 07/26/10 Time: 15:52:16

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 55. ft I
'WELL DATA (JPG-DU-061)

Initial Displacement' 1.115 ft Static Water Column Height: 42.79 ft
Total Well Penetration Depth: 42.79 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.188 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 2.61 gal/day/ft2  Ss = 0.01907 ft-1

Kz/Kr = 1.
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JPG-DU-061 TEST1 RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-061\JPG-DU-061 Testl rh B-R.aqt
Date: 07/26/10 Time: 15:53:03

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 8.7 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-061)

Initial Displacement: 1.113 ft<,. Static Water Column Height: 42.85 ft
Total Well Penetration Depth: 14.4 ft Screen Length: 12.4 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

-> SOLUTION

Aquifer Model: Confined Solution Method: Bouwer-Rice

K = 2.638 gal/day/ft2 y0 = 0.3228 ft
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JPG-DU-061 TESTI RH

Data Set: P:\HBG\ENV\JPG\SIug Testing\Reanalysis\JPG-DU-061\JPG-DU-061 Testl rh KGS.aqt
Date: 07/26/10 Time: 15:53:42

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 8.7 ft

WELL DATA (JPG-DU-061)

Initial Displacement: 1.113 ft Static Water Column Height: 42.85 ft
Total Well Penetration Depth: 14.4 ft Screen Length: 12.4 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model

Kr = 55.41 gal/day/ft2  Ss = 0.0002633 ft-

Kz/Kr = 1.I
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JPG-DU-061 TEST1RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-061\JPG-DU-06 ITestlrh.aqt
Date: 07/26/10 Time: 15:55:21

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 55. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-061)

Initial Displacement: 1.113 ft Static Water Column Height: 42.85 ft
Total Well Penetration Depth: 42.85 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.188 ft

SOLUTION

Aquifer Model: Confined Solution Method: Cooper-Bredehoeft-Papadopulos

T = 206.5 gal/day/ft S = 0.002291
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JPG-DU-061 TEST2FH

P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-061\JPG-DU-061 Test2fh B-R.aqt
1/26/10 Time: 15:55:55

PROJECT INFORMATION

y: SAIC
JSACE-Lousiville
Jefferson Proving Grounds

Madison, IN
I1: JPG-DU-021
e: 4/16/09

AQUIFER DATA

d Thickness: 8.7 ft Anisotropy Ratio (Kz/Kr): 1. I
WELL DATA (JPG-DU-061)

placement: 1.783 ft Static Water Column Height: 42.8 ft
11 Penetration Depth: 14.4 ft Screen Length: 12.4 ft
,adius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

(lodel: Confined Solution Method: Bouwer-Rice

)7 gal/day/ft2 yO = 0.7841 ft

Data Set
Date: 07

Compan
Client: L
Project:
Location
Test Wel
Test Dat

Saturate

Initial Dis
Total We
Casing F

Aquifer N\

K = 4.20
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JPG-DU:061 TEST21FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-061\JPG-DU-061 Test2fh KGS.aqt
Date: 07/26/10 Time:. 15:58:04

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 8.7 ft

WELL DATA (JPG-DU-061)
r

Initial Displacement: 1.783 ft Static Water Column Height: 42.8 ft
Total Well Penetration Depth: 14.4 ft Screen Length: 12.4 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Confined& Solution Method: KGS Model

Kr = 29.29 gal/day/ft2  Ss =0.0004177ft-1

Kz/Kr = 1.
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JPG-DU-061 TEST2FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-061\JPG-DU-061 Test2fh.aqt
Date: 07/26/10 Time: 15:58:53

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 55. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-061)

Initial Displacement: 1.783 ft Static Water Column Height: 42.8 ft
Total Well Penetration Depth: 42.8 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.188 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: Hvorslev

K = 2.717 gal/day/ft2 y0 = 0.7031 ft

I
.1

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



1.

N

E
0z

0.1

0.01
0. 400. 800. 1.2E+3 1.6E+3 2.OE+3

Time (sec)

JPG-DU-061 TEST2RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-061\JPG-DU-061 Test2rh B-R.aqt
Date: 07/26/10 Time: 15:59:31

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 8.7 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-061)

Initial Displacement: 2.064 ft Static Water Column Height: 42.85 ft
Total Well Penetration Depth: 14.4 ft Screen Length: 12.4 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Confined Solution Method: Bouwer-Rice

K = 7.471 gal/day/ft2 yO = 0.7841 ft
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JPG-DU-061 TEST2RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-061\JPG-DU-061 Test2rh KGS.aqt
Date: 07/26/10 Time: 16:01:08

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 8.7 ft

WELL DATA (JPG-DU-061)

Initial Displacement: 2.064 ft Static Water Column Height: 42.85 ft
Total Well Penetration Depth: 14.4 ft Screen Length: 12.4 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

I
I
I
I

Aquifer Model: Confined

Kr = 25.56 gal/day/ft2

Kz/Kr= 1.

Solution Method: KGS Model

Ss = 0.003395 ft-1
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JPG-DU-061 TEST2RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-061\JPG-DU-061 Test2rh.aqt
Date: 07/26/10 Time: 16:01:55

PROJECT INFORMATION

Company: SAIC
Client:' USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 55. ft Anisotropy Ratio (Kz/Kr): 1/.

WELL DATA (JPG-DU-061)

Initial Displacement: 2.064 ft Static Water Column Height: 42.85 ft
Total Well Penetration Depth: 42.85 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.188 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: Hvorslev

K = 4.9 gal/day/ft2 yO = 0.6895 ft
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JPG-DU-061 TEST3FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-061\JPG-DU-061 Test3fh B-R.aqt 3
Date: 07/26/10 Time: 16:03:52

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 8.7 ft Anisotropy Ratio (Kz/Kr): 1. 1
WELL DATA (JPG-DU-061)

Initial Displacement: 1.216 ft Static Water Column Height: 42.88 ft
Total Well Penetration Depth: 14.4 ft Screen Length: 12.4 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Confined Solution Method: Bouwer-Rice

K - 15.62 gal/day/ft2 yO = 0.6343 ft
I
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JPG-DU-061 TEST3FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-061\JPG-DU-061 Test3fh KGS.aqt
Date: 07/26/10 Time: 16:04:43

PROJECT INFORMATION

Company: SAIC
Client:, USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 8.7 ft

WELL DATA (JPG-DU-061)

Initial Displacement: 1.216 ft Static Water Column Height: 42.88 ft
Total Well Penetration Depth: 14.4 ft Screen Length: 12.4 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model

Kr = 30.57 gal/day/ft2  Ss = 0.009343 ft" 1

Kz/Kr = 1.
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JPG-DU-061 TEST3FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-061\JPG-DU-061 Test3fh.aqt
Date: 07/26/10 Time: 16:06:38

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09 I

rAQUIFER DATA

Saturated Thickness: 55. ft Anisotropy Ratio (Kz/Kr): 1. I
WELL DATA (JPG-DU-061)

Initial Displacement: 1.216 ft Static Water Column Height: 42.88 ft
Total Well Penetration Depth: 42.88 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.188 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: Hvorslev

K = 3.214 gal/day/ft2 yO = 0.3781 ft
I



1.

T-

"0 0.1 -

0z

0. 1.4E+3 2.8E+3 4.2E+3 5.6E+3 7.OE+3

Time (sec)

JPG-DU-061 TEST3RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-061\JPG-DU-061 Test3rh B-R.aqt
Date: 07/26/10 Time: 16:07:36

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 8.7 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-061)

Initial Displacement: 1.251 ft Static Water Column Height: 42.91 ft
Total Well Penetration Depth: 14.4 ft Screen Length: 12.4 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Confined Solution Method: Bouwer-Rice

K = 1.708 gal/day/ft2 yO = 0.2731 ft
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JPG-DU-061 TEST3RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-061\JPG-DU-061 Test3rh KGS.aqt
Date: 07/26/10 Time: 16:08:26

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 8.7 ft i

WELL DATA (JPG-DU-061)

Initial Displacement: 1.251 ft Static Water Column Height: 42.91 ft
Total Well Penetration Depth: 14.4 ft Screen Length: 12.4 ft
Casing Radius:, 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model

Kr = 16.09 gal/day/ft2  Ss = 0.03251 ft-1

Kz/Kr = 1. I
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7.OE+3

JPG-DU-061 TEST3RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\JPG-DU-061\JPG-DU-061 Test3rh.aqt
Date: 07/26/10 Time: 16:09:48

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 55. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (JPG-DU-061)

Initial Displacement: 1.251 ft Static Water Column Height: 42.91 ft
Total Well Penetration Depth: 42.91 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.188 ft

SOLUTION'

Aquifer Model: Unconfined Solution Method: Hvorslev

K = 2.353 gal/day/ft2 y0 = 0.3328 ft
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MW-7 TEST1 FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-7\MW-7 Testlfh B-R.aqt
Date: 07/27/10 Time: 10:52:39

PROJECT INFORMATION
Company: SAIC

Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 29. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-7)

Initial Displacement: 0.512 ft Static Water Column Height: 47.49 ft
Total Well Penetration Depth: 28.9 ft Screen Length: 11.7 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Confined Solution Method: Bouwer-Rice

K = 3.804 gal/day/ft2 yO = 0.4679 ft
I
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MW-7 TEST1 FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-7\MW-7 Testlfh KGS.aqt
Date: 07/27/10 Time: 10:53:33

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 29. ft

WELL DATA (MW-7)

Initial Displacement: 0.512 ft Static Water Column Height: 47.49 ft
Total Well Penetration Depth: 28.9 ft Screen Length: 11.7 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model

Kr = 3.395 gal/day/ft2  Ss =0.0002069ft-1

Kz/Kr = 1.
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MW-7 TEST1 FH

)t: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-7\MW-7 Testlfh.aqt
i7/27/10 Time: 10:54:22

PROJECT INFORMATION
nly: SAIC .

USACE-Lousiville
Jefferson Proving Grounds

n: Madison, IN
ell: JPG-DU-021
ite: 4/16/09

AQUIFER DATA
ed Thickness:• 60. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-7)I

isplacement: 0.512 ft Static Water Column Height: 47.49 ft.
'ell Penetration Depth: 47.49 ft Screen Length: 10. ft
Radius: 0.083 ft Well Radius: 0.125 ft

SOLUTION I
Model: Unconfined Solution Method: Hvorslev

[48 gal/day/ft2 yO = 0.4636 ft

Data Se
Date: 0

Compar
Client:
Project:
Locatioi
Test W
•Test Da

Saturat•

Initial D
Total W
Casing

Aquifer

K =4.1
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MW-7 TEST1 RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-7\MW-7 Testlrh KGS.aqt
Date: 07/27/10 Time: 10:55:24

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 29. ft

WELL DATA (MW-7)

Initial Displacement: 0.572 ft Static Water Column Height: 47.46 ft
Total Well Penetration Depth: 28.9 ft Screen Length: 11.7 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model

Kr = 2.223 gal/day/ft2  Ss = 0.001 ft-1

Kz/Kr = 1.
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MW-7 TEST1 RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-7\MW-7 Testl rh.aqt
Date: 07/27/10 Time: 10:56:45

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 29. ft

WELL DATA (MW-7)

Initial Displacement: 0.572 ft Static Water Column Height: 47.46 ft
Total Well Penetration Depth: 28.9 ft Screen Length: 11.7 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 2.223 gal/day/ft2  Ss = 0.001 ft-1

Kz/Kr = 1.I
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MW-7 TEST2FH

i Data Set: P:\HBG\ENV\JP G\Slug Testing\Reanalysis\MW-7\MW-7 Test2fh KGS.aqt
Date: 07/27/10 Time: 10:57:33

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

I Saturated Thickness: 29. ft

WELL DATA (MW-7)

Initial Displacement: 2.142 ft Static Water Column Height: 47.46 ft
Total Well Penetration Depth: 28.6 ft Screen Length: 11.4 ft

I Casing Radius: 0.083 ft, Well Radius: 0.083 ft

ISOLUTION
Aquifer Model: Confined Solution Method: KGS Model

I Kr = 3.436 gal/day/ft2  Ss = 1.OE-5 ft-1
Kz/Kr = 1.
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MW-7 TEST2FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-7\MW-7 Test2fh.agqt
Date: 07/27/10 Time: 10:58:08

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds .

Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 60. ft.

WELL DATA (MW-7)

Initial Displacement: 2.142 ft Static Water Column Height: 47.46 ft
Total Well Penetration Depth: 47.46 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.125 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 3.436 gal/day/ft 2  Ss =1.OE-5 ft-1

Kz/Kr = 1.I
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MW-7 TEST2RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-7\MW-7 Test2rh KGS.aqt
Date: 07/27/10 Time: 10:58:54

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 29. ft

WELL DATA (MW-7)

Initial Displacement: 2.392 ft Static Water Column Height: 47.47 ft
Total Well Penetration Depth: 28.9 ft Screen Length: 11.7 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model

Kr = 2.715 gal/day/ft2  Ss = 0.001 ft-1
Kz/Kr = 1.
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MW-7 TEST2RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-7\MW-7 Test2rh.aqt
Date: 07/27/10 Time: 11:01:36

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 60. ft I
WELL DATA (MW-7)

Initial Displacement: 2.392 ft Static Water Column Height: 47.47 ft
Total Well Penetration Depth: 47.47 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.125 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 2.635 gal/day/ft2  Ss = 0.001 ft-1

Kz/Kr = 1.I
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MW-7 TEST3FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-7\MW-7 Test3fh KGS.aqt
Date: 07/27/10 Time: 11:02:42

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds.
Location: Madison, IN

.Test Well: JPG-DU-021
Test Date: 4/16/09,

AQUIFER DATA

Saturated Thickness: 29. ft

WELL DATA (MW-7)>.

Initial Displacement: 0.494 ft Static Water Column Height: 47.44 ft
Total Well Penetration Depth: 28.9 ft Screen Length: 11.7 ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Unconfined . Solution Method: KGS Model

Kr = 3.232 gal/day/ft2  Ss = 0.0001 ft-r
Kz/Kr = 1.
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MW-7 TEST3FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-7\MW-7 Test3fh.aqt
Date: 07/27/10 Time: 11:04:04

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-021
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 60. ft I
WELL DATA (MW-7)H I

Initial Displacement: 0.494 ft Static Water Column Height: 47.44 ft
Total Well Penetration Depth: 47.44 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.125 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr = 3.232 gal/day/ft2  Ss = 0.0001 ft-1

Kz/Kr = 1.I
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MW-RS2 TEST1 FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-RS-2\MW-RS2 Testlfh B-R.aqt
Date: 07/27/10 Time: 11:05:28

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-01 I
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 9. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-RS2)

Initial Displacement: 1.265 ft Static Water Column Height: 24.13 ft
Total Well Penetration Depth: 16. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Confined Solution Method: Bouwer-Rice

K = 7.141 gal/day/ft2 yO = 0.9275 ft
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MW-RS2 TEST1 FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-RS-2\MW-RS2 Testlfh KGS.aqt
Date: 07/27/10 Time: 11:06:23

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-01 I
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: .9. ft.

WELL DATA (MW-RS2)

Initial Displacement: 1.265 ft Static Water Column Height: 24.13 ft
Total Well Penetration Depth: 16. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION.

Aquifer Model: Confined Solution Method: KGS Model

Kr = 10.42 gal/day/ft2  Ss 0.00538 ft-1

Kz/Kr =1.I
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MW-RS2 TEST1 FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-RS-2\MW-RS2 Testlfh.aqt
Date: 07/27/10 Time: 11:07:31

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-01 I
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 35. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-RS2)

Initial Displacement: 1.265 ft Static.Water Column Height: 24.13 ft
Total Well Penetration Depth: 24.13 ft Screen Length: 10. ft

.Casing Radius: 0.083 ft Well Radius: 0.25 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 3.926 gal/day/ft2 yO =.0.8201 ft
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MW-RS2 TEST1RH II
Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-RS-2\MW-RS2 Testl rh KGS.aqt
Date: 07/27/10 Time: 11:08:35

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-0 11
Test Date: 4/16/09 j

AQUIFER DATA

Saturated Thickness: 9. ft

WELL DATA (MW-RS2)

Initial Displacement: 1.167 ft Static Water Column Height: 24.13 ft
Total Well Penetration Depth: 16. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model

Kr = 10.38 gal/day/ft2  Ss = 0.0007328 ft-1

KzIKr = 1.I
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MW-RS2 TEST1 RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-RS-2\MW-RS2 Testl rh.aqt
Date: 07/27/10 Time: 11:10:55

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville r.
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-01 I
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 35. ft

WELL DATA (MW-RS2)

Initial Displacement: 1:167 ft Static Water Column Height: 24.13 ft
Total Well Penetration Depth: 24.13 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.25 ft

SOLUTION

Aquifer Model: Unconfined Solution. Method: KGS Model

Kr = 3.124 gal/day/ft 2  Ss =0.0007328 ft-1

Kz/Kr= 1.
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MW-RS2 TEST2FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-RS-2\MW-RS2 Test2fh KGS.aqt
Date: 07/27/10 Time: 11:11:48

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-01 I
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 9. ft

WELL DATA (MW-RS2)

Initial Displacement: 2.949 ft Static Water Column Height: 24.06 ft
Total Well Penetration Depth: 16. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model

Kr = 10.79 gal/day/ft2  Ss 0.0002264 ft-1

Kz/Kr = 1.I
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MW-RS2 TEST2FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-RS-2\MW-RS2 Test2fh.aqt
Date: 07/27/10 Time: 11:12:45

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-011
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 35. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-RS2)

Initial Displacement: 2.949 ft Static Water Column Height: 24.06 ft
Total Well Penetration Depth: 24.06 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.25 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 3.088 gal/day/ft2 yO = 2.129 ft
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MW-RS2 TEST2RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-RS-2\MW-RS2 Test2rh KGS.aqt
Date: 07/27/10 Time: 11:13:46

PROJECT INFORMATION.

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-011
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 9. ft
WELL DATA (MW-RS2)

Initial Displacement: 3.302 ft Static Water Column Height: 24.14 ft
Total Well Penetration Depth: 16. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft,

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model

Kr = 10.12 gal/day/ft2  Ss =0.001336 ft-1

Kz/Kr = 1. I
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MW-RS2 TEST2RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-RS-2\MW-RS2 Test2rh.aqt
Date: 07/27/10 Time: 11:14:44

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-011
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 35. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-RS2)

Initial Displacement: 3.302 ft Static Water Column Height: 24.14 ft
Total Well Penetration Depth: 24.14 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.25 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 3.138 gal/day/ft2 yO = 2.179 ft
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MW-RS2 TEST3FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-RS-2\MW-RS2 Test3fh KGS.aqt
Date: 07/27/10 Time: 11-:15:27

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson ProvingGrounds
Location: Madison, IN /
Test Well: JPG-DU-01 I
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 9. ft I
WELL DATA (MW-RS2)

Initial Displacement: 1.041 ft Static Water Column Height: 24.05 ft
Total Well Penetration Depth: 16. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft 3

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model

Kr = 11,08 gal/day/ft2  Ss' 0.0002823 ft-1

Kz/Kr = 1. I



, 1.

T-

-• 0.1
a)N-

0z

0.01 I

0. 140. 280. 420. 560. 700.

Time (sec)

MW-RS2 TEST3FH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-RS-2\MW-RS2 Test3fh.aqt
Date: 07/27/10 Time: 11:16:07

PROJECT INFORMATION

Company: SAIC
Client:. USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-011
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 35. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-RS2)

Initial Displacement: 1.041 ft Static Water Column Height: 24.05 ft
Total Well Penetration Depth: 24.05 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.25 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 3.682 gal/day/ft2 y0 = 0.8301 ft
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MW-RS2 TEST3RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-RS-2\MW-RS2 Test3rh KGS.aqt
Date: 07/27/10 Time: 11:16:38

PROJECT INFORMATION
Company: SAIC

Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-011
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 9. ft i

WELL DATA (MW-RS2)

Initial Displacement: 1.216 ft Static Water Column Height: 24.07 ft
Total Well Penetration Depth: 16. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

SOLUTION

Aquifer Model: Confined Solution Method:'KGS Model

Kr = 8.316 gal/day/ft2  Ss =0.003765 ft-1

Kz/Kr = 1.
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MW-RS2 TEST3RH

Data Set: P:\HBG\ENV\JPG\Slug Testing\Reanalysis\MW-RS-2\MW-RS2 Test3rh.aqt
Date: 07/27/10 Time: 11:17:19

PROJECT INFORMATION

Company: SAIC
Client: USACE-Lousiville
Project: Jefferson Proving Grounds
Location: Madison, IN
Test Well: JPG-DU-01 I
Test Date: 4/16/09

AQUIFER DATA

Saturated Thickness: 35. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-RS2)

Initial Displacement: 1.216 ft Static Water Column Height: 24.07 ft
Total Well Penetration Depth: 24.07 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.25 ft

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 2.995 gal/day/ft2 yO = 0.7469 ft
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