APPENDIX G

AQUIFER TESTING PROGRAM

1.0 INTRODUCTION

There are several acceptable methods for determining aquifer hydraulic properties. Determination of
the hydraulic properties of an aquifer is commonly referred to as evaluating the "mechanics” of the aquifer.
Developing an understanding of the aquifer mechanics is an important component of the site characterization.
These data provide a means of quantifying aquifer properties, and therefore may be used subsequently for
evaluation of the environmental fate and transport mechanisms for potential contaminants of concern. The three

most common aquifer testing methods are:

slug testing
o step-drawdown testing
* pumping tests

These methods are considered "in-situ” methods as each method involves determining the hydraulic
characteristics of the aquifer by applying a "stress" to the aquifer and recording the response to that stress
through time. Because the methods involve testing a relatively representative portion of the aquifer, they are

generally considered more accurate than "ex-situ” (laboratory) soil permeability testing.

The hydraulic properties of interest include:

o Hydraulic conductivity - this property is a constant of proportionality that describes fluid flow
through a porous media. Hydraulic conductivity ("K" by convention) is a function of the
permeability of the media and of the physical properties of the fluid. In a groundwater setting,
the physical properties of the water are considered relatively constant, and therefore hydraulic
conductivity can be considered a function of the porous media. For this reason, the terms
permeability and hydraulic conductivity are commonly used interchangably for groundwater
settings. It is important to note that hydraulic conductivity varies over 13 orders of magnitude
for earth materials. For this reason, order-of-magnitude approximations are generally
considered appropriate for evaluation of aquifer mechanics.

The Darcy flow velocity of groundwater is directly proportional to the hydraulic conductivity
of the aquifer and of the hydraulic gradient. Quantification of the hydraulic conductivity is
therefore significant in terms of evaluating solute transport mechanisms associated with
advection.

. Transmissivity - this term ("T" by convention) is simply the product of the hydraulic
conductivity and the aquifer thickness ("b" by convention). Transmissivity typically varies
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significantly due to spatial variations in both the thickness and conductivity of the aquifer.

In this study, the curve-matching Cooper et al. method was used to calculate a transmissivity
value. To obtain a hydraulic conductivity value, the following equation is used:

K = Th
Where:
T = transmissivity
K = hydraulic conductivity
b = aquifer thickness.
. Storativity - this term represents the volume of water that an aquifer can release from storage

per unit of aquifer storage area to a unit change in head ("S" by convention). Typically used
for confined aquifer settings.

The three aquifer testing methods, slug testing, step-drawdown testing, and pumping tests have different
applications and limitations. In general, step-drawdown tests and pumping tests are most feasible for relatively
high transmissivity zones, such as sand and gravel aquifers. In these types of aquifers, the pumping test is the
most accurate means of evaluating aquifer mechanics. With transmissive zones, groundwater can be removed at
a rate that will stress the aquifer, and therefore water level changes will be noted in observation wells.

Pumping tests are less effective for lower transmissivity zones because of difficulties in removing sufficient
groundwater to stress the aquifer and measure a response in observation wells without dewatering the pumping
well. These tests are typically infeasible or impractical for low yield aquifers. For low to moderately

transmissive zones, a more viable aquifer test method is slug testing, described below.

2.0 SLUG TESTING

The slug withdrawal test requires the removal of a known volume from a well. A slug withdrawal test
is commonly referred to as a "rising head"” test. Water levels are monitored during recovery, and the rate at
which a well recovers is a function of the hydraulic properties of the water-bearing stratum and of the well
itself.

Because of the relatively small stress applied to the water-bearing zone, slug tests are best suited for
low to moderately conductive aquifers. Slug tests are representative of the aquifer material in the area relatively
close to the well. However, the tests provide a cost-effective means of determining "point” transmissivities over

a large area such as the NAS Alameda facility.



3.0 SLUG TESTING METHODS

Rising head slug tests were conducted in 70 monitoring wells at the NAS Alameda facility to evaluate
in-situ permeabilities of the first and second water-bearing zones. There are 40 "A" and 14 "E" wells in the
unconfined first water-bearing zone and 10 "B" and six "C" wells in the confined second water-bearing zone.
These wells partially penetrate each of the zones.

This slug test data were analyzed using the methods of Bouwer and Rice for unconfined aquifers and

Cooper et al. for confined aquifers. The commercially available software program "AQTESOLV" was used for
data reduction.

The rising head field data, result output, and graphs are included in this Appendix and hydraulic
conductivity values are summarized in Table G-1. Field procedures to obtain slug test data from the monitoring
wells on the NAS Alameda facility are discussed in Appendix C of this report.

4.0 UNCONFINED SLUG TEST METHODOLOGY

The Bouwer and Rice equation was used for the unconfined aquifer slug tests. Monitoring wells whose
screen intervals straddle the water table require a well borehole radius adjustment to compensate for water
storage in the filter pack (Bouwer, 1989; Kruseman & deRidder, 1990; Schafer, 1992). The Bouwer and Rice
article and Bouwer’s update article are attached for reference. The equation used to adjust for the borehole

radius is:

rwdj = [(l-n)rez + m‘,z]l\l

where:
n = porosity
I, = radius of well casing
I, = radius of well (including filter pack)
Ty o = adjusted radius of well (including filter pack)

A porosity of 0.3 was used in this study and is within the range for sands and silts (Freeze & Cherry,
1979).

For evaluation of slug tests in unconfined aquifers, the following conditions and assumptions are
applied (Bouwer & Rice, 1976; Kruseman & deRidder, 1990):
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° The aquifer is unconfined and has an apparent infinite areal extent;

. The aquifer if homogeneous, isotropic, and of uniform thickness over the area influenced by
the slug test;

] Prior to the test, the water table is (nearly) horizontal over the area that will be influenced by
the test;

. The head in the well is lowered instantaneously at t, = 0; the drawdown in the water table

around the well is negligible; there is no flow above the water table;

° The inertia of the water column in the well and the linear and non-linear well losses are
negligible;

. The well either partially or fully penetrates the saturated thickness of the aquifer;

U The well diameter is finite; hence storage in the well cannot be neglected;

. The flow to the well is in a steady state.

Data are plotted on a time versus drawdown graph. The x- and y- axis intersections from a late time,
flat slope line are used to calculate the hydraulic conductivity (K) value in wells which the screen or open
intervals are fully submerged (Figure G-1). However, in wells which the screen or open interval straddle the
water-table, a double flat slope line effect is typically observed (Figure G-2). The first steep slope (early time)
line shows the filter pack or developed zone drainage. The second flat slope (late time) line is representative of
flow from the undisturbed saturated screened aquifer zone (Bouwer, 1989; Schafer, 1992). The second slope
line is used to calculate the K value.

The knowns and constants listed in the result output, as shown on Figure G-3, correspond to the
Bouwer and Rice equation. Field data were measured in feet and minutes. Results, listed under the type curve
data, are in SI units of centimeters per second. The y, on the result output refers to the drawdown value where

the slope line intersects the y axis.

5.0 CONFINED SLUG TEST METHODOLOGY

Slug tests for monitoring wells screened within the confined zones were analyzed using the curve-
matching methods of Cooper et al. The Cooper et al. article is attached for reference.

For evaluation of slug tests within the confined zone, the following conditions and assumptions are

applied (Cooper et al., 1967; Kruseman and deRidder, 1990):
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. The aquifer is confined and has an apparently infinite areal extent;

. The aquifer is homogeneous, isotropic, and of uniform thickness over the area influenced by
the slug test;
. Prior to the test, the piezometric surface is (nearly) horizontal over the area that will be

influenced by the test;

° The head in the well is changed instantaneously at time to = 0;

o The rate of flow to the well is in an unsteady state;

. The rate at which the water flows from the aquifer into the well is equal to the rate at which
the volume of water stored in the well changes as the head in the well rises;

o The inertia of the water column in the well and the non-linear well losses are negligible;

. The well diameter is finite; hence storage in the well cannot be neglected;

i - The well penetrates the entire aquifer.

Complications resulting from partial penetration are not considered significant due to the slug testing
method exerting relatively small stresses on the confined aquifer and the hydrogeologic setting that predicts
predominantly horizontal groundwater flow for the confined aquifer.

A change in head versus time data was plotted on a semi-log graph (Figure G-4). The result output
lists the knowns and constants as shown on Figure G-5. The transmissivity (T) value obtained from the curve-
matching was used to calculate the hydraulic conductivity (K) value (see equation in Introduction). Field data
were measured in feet and minutes. However, results are presented in SI units of centimeters per second. The

S value on the result output refers to storativity.

6.0 DISCUSSION

Hydraulic conductivities determined from the aquifer testing program ranged from 5.5E-02 cm/s to
2.5E-05 cm/s. The range of hydraulic conductivity values is consistent with the conceptual hydrogeologic
model for the site that indicates heterogenous soils within the first and second water-bearing zones. The K
values determined from the aquifer testing program were consistent with published conductivity values for
similar soils (Freeze & Cherry, 1979). However, several limitations of all slug testing methods are noted.

These limitations include:

° Slug tests only provide aquifer characteristics over a relatively small area of investigation.
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Uncertainty between data points (wells) may be significant in heterogeneous hydrogeologic
setting.

Aquifer storage coefficients for unconfined aquifers cannot be determined using slug tests.
Storativity values determined for confined aquifers are only approximate values and should not
be used for estimating long-term steady state conditions (Cooper et al, 1967).

Slug tests are incapable of providing data required to evaluate the pumping characteristics of

the well, and therefore cannot determine specific capacity or well efficiency. Well efficiency
may be compromised by construction details, well development, and borehole skin effects.
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TABLE G-1

SUMMARY OF HYDRAULIC CONDUCTIVITIES FROM SLUG TESTS

(Sheet 1 of 2)

Well K T b Miscellaneous
D (cm/sec) (cm?/sec) (cm) Method Comments
MOO1A 2.2E-03 -- -- B&R fast recovery
MO02A 3.1E-03 -~ - B&R fast recovery
MO03A 2.9E-03 -- - B&R fast recovery
MOO4A 3.0E-04 -- - B&R
MOOSA 3.7E-03 -- -- B&R fast recovery
MOO6A 1.7E-03 -~ -- B&R fast recovery
MOO7A 1.6E-02 -- -- B&R fast recovery
MOO0SA 1.3E-03 -- - B&R
MO0SA 5.0E-04 - - B&R
MO10A 3.5E-03 -- -- B&R fast recovery
MO11A 2.6E-03 -- -~ B&R fast recovery
MO12A 4.1E-04 -- - B&R
MO13A 1.0E-03 - - B&R
MO14A 5.3E-03 - -- B&R fast recovery
MO15A 1.1E-02 - - B&R fast recovery
MO16A 2.0E-03 -- - B&R
MO17A 3.1E-03 -- -~ B&R fast recovery
MO18A 1.2E-02 -- - B&R fast recovery
MO19A 4.2E-03 -- - B&R fast recovery
MO20A 1.1E-03 -- - B&R
MO21A 9.3E-04 - - B&R
MO022A 2.2E-03 -- -- B&R fast recovery
MO023A 6.5E-04 - - B&R
- MO024A 5.3E-04 - - B&R
MO25A 1.4E-03 - -- B&R
MO26A 2.1E-03 - - B&R
MO027A 4.2E-03 -- - B&R fast recovery
MO28A 1.5E-03 -- - B&R
MO029A 2.6E-03 - -- B&R fast recovery
MI101A 6.7E-04 - - B&R
M102A 1.1E-03 -- -- B&R
MI103A 3.9E-04 -- - B&R
M104A 3.4E-03 -- - B&R fast recovery
M105A 1.5E-03 - - B&R
MI106A 1.1E-02 - - B&R fast recovery
MI107A 1.0E-03 - - B&R
MI108A 1.9E-03 -- -- B&R fast recovery
MI109A 5.5E-03 - - B&R fast recovery
M110A 2.5E-03 - -- B&R fast recovery
MI111A 1.9E-03 - - B&R
MOO1E 4.0E-04 - - B&R
MOO02E 2.3E-03 -- - B&R
MO18E 8.1E-04 - - B&R
MO19E 3.9E-03 -- - B&R
MO20E 1.2E-03 -- -- B&R
MO21E 5.2E-05 - - B&R



TABLE G-1

SUMMARY OF HYDRAULIC CONDUCTIVITIES FROM SLUG TESTS

(Sheet 2 of 2)
Well K T b Miscellaneous
ID (cm/sec) (an’/sec) (cm) Method Comments

MO022E 5.5E-02 -- -- B&R fast recovery
MO23E 2.3E-03 - -- B&R
MO24E 4.6E-03 -- -- B&R - fast recovery
MO25E 1.5E-03 -- - B&R fast recovery
MO26E 1.7E-03 -- -- B&R fast recovery
MO27E 4.4E-04 - - B&R
MO028E 2.7E-03 - - B&R
MO29E 1.6E-03 - - B&R
MOO1B 2.7E-03 3.7 1,371.60 Cooper fast recovery
MO10B 5.2E-05 0.038 731.52 Cooper
MO12B 2.3E-03 3.0 1,341.12 Cooper
MO14B 7.6E-04 1.3 1,706.88 Cooper
MO020B 2.8E-04 0.39 1,371.60 Cooper
MO023B 6.1E-04 0.76 1,249.68 Cooper
MO027B 1.9E-03 2.72 1,463.04 Cooper
M103B 3.4E-05 0.029 847.34 Cooper
M105B 1.7E-04 0.24 1,447.80 Cooper
M108B 1.7E-04 0.28 1,676.40 Cooper
MO007C 2.1E-04 0.50 2,380.49 Cooper

6.2E-04 B&R
MO013C 3.8E-04 0.85 2,233.57 Cooper

1.9E-03 B&R
Mo021C 3.9E-04 0.25 640.08 Cooper
MO025C 7.9E-04 0.69 868.68 Cooper fast recovery
MO027C 1.2E-03 1.81 1,463.04 Cooper fast recovery
M104C 2.5E-05 0.014 563.88 Cooper

Note: K - Hydraulic conductivity.
T - Transmissivity.
b - Saturated aquifer thickness.
B&R - Bouwer & Rice unconfined slug test method using AQTESOLV 1.1.
Cooper - Cooper et al. confined slug test method using AQTESOLV 1.1.
fast recovery - Well recovery may be too fast to obtain enough data to produce a good hydraulic
conductivity (K) estimate,



SLUG TEST DATA INFORMATION SUMMARY SHEET

This information page summarizes and clarifies information found in the following rising head field data,

result output, and graphs. The aquifer testing program description at the beginning of this appendix discusses the

following information in greater detail.

Rising Head Field Data’

Value (Head)
Elapsed time™

Measurement Units/Comments

feet (ft)
minutes (min)

This data was converted in the program to SI units of centimeters and seconds.
Some values are negative numbers as is a result of the datalogger recording procedures.

Based upon initial head readings, the appropriate change in head values were calculated.

R ut - Bouwer and Rice Method

Knowns and Constants:
Radius of well casing

Radius of well (borehole)”
Aquifer saturated thickness
Well screen length

Static height of water in well

Log(R./R,)
A,B,C

R,
R,

Results from Visual Curve Matching:
K (hydraulic conductivity)
Yo
Visual match parameter estimates

Type Curve Data

Result Output Graph:

Measurement Units/Comments

centimeter (cm)

cm

cm

cm

cm

Program printout error, should be In(R/R,)
Dimensionless parameter as a function of L /R, for
the calculation of In(R,/R,) (see Bouwer and Rice,
1989). These parameters are calculated by the
program.

Equivalent radius over which head loss occurs
Radius of well (including gravel pack)

This value may have an borehole radius adjustment (see Bouwer and Rice, 1989).

cm/sec

cm,; intersection of the slope on the y axis

The program statistics provide an incorrect K
estimation.

Correct estimated K produced by visual/manual curve
matching. The time and drawdown data following
the K and y, results are residual program statistics
information. This information is not immediately
relevant to the calculated K value.

Figures G-1 and G-2 discussed in the aquifer testing program description illustrate the appropriate

slopes on a time versus drawdown graph.



Result ut - C r et al Method

Knowns and Constants:
Pumping rate
Radius (distance) to obs. well

Results from Curve Matching:
Transmissivity (T)"
Storativity (S)

*>

Measurement Units/Comments

defaulted to 1
cm

cm?/sec
value meaningless for slug tests

The hydraulic conductivity, K, was calculated using the following equation: K = T/b

where b is the saturated aquifer thickness.

Result Output Graph:

Figure G4 in the aquifer testing program description illustrates the curve-matching method. The
program allowed for statistical and manual best-fit curve matching.



DATA SET:
n023e.set
06/ 04/982

1000. AR AR LLREL) RARRARRAY RAARARRLRS RRRRLRY

AQUIFER TYPE:
Unconf!ned
SOLUTION METHOD:
Bouwer-Rice

TEST DATE:
Septrenber 13, 10291

T TT1TT
A1 rrnm

T

100.

ESTIMATED PARAMETERS:

K = 0.00234?7 cw/sac
vy0 = 892.2 ca

| Ill]l

TEST DATA:

HO « 115.8 cm
rc = 2.54 cm
rw = 10 16 cm
L = 304.8 cn
b = 899.2 cn
H = B99 2 cm

H/HQ (cm)

L1l llll]

[+]
[+]
|

o 00
1 llllllllllllllllllllillllllllli lllllllllllllill

‘0. 20. 40. 60. 80. 100.
Time (sec)

RISING HEAD RESULT, M-023-E

J.M.MONTGOMERY, CONSULTING ENG ctient: NAVY — WESTDIV

Project No.: 2738.0262 Location: West Beach Landfill

Figure G-1
Example of a typical time versus drawdown graph for unconfined conditions.




DATA SET:
MOQ3A . SET
TTITTTIT lllllllllllllllllll LAARRARRASRAARARRS 06/08/82

100.

AQUIFER TYPE:
Unconfined

SOLUT ION METHOD:
Bouwer-Rice

TEST DATE:
Septemnber 168, 1991

11 1tll

1

ESTIMATED PARAMETERS:

K = 0 002941 cm/mec
y0 = 8.584 cmn

1 l]lllll

- TEST DATA:

o HO = 43.38 cm
o rc = 2.54 ¢cn

O 000 OO0 00X re = 5.20 cn

3 L = 225.31 cn
D = 225.1 cn
H = 225 3 cm

H/HO (cm)

T T IITTII

>

1

Q.1 KL IlLlJlJll[llllllli SENEEINUNENNENENENE]

a. 20. 40. 60. 80. 100.
Time (sec)

RISING HEAD RESULT, M—003-A

J.M.MONTGOMERY, CONSULTING ENG Client: NAVY — WESTOIV
Project No.: 2738.0262 Location: 1943-1956 Disposal Area

Figure G-2
Example of a time versus drawdown graph illustrating a steep slope, A (early time) and a flat slope,
( B (late time) for unconfined conditions in whic( the screen or open interval straddles the water ('1e.



€KLLLCLLCLLLLLLLLLLLLLLCLLLLCLCLLKLCLKKKCLKLKKKKOIDIIIIIIDIDIIIIDIDIIIIIIIIIIIIIIIIIIIII>IID>D

AQTESOLV RESULTS
Version 1.10

02/24/92 . 15:30:30

TEST DESCRIPTION

Data set........... m001a.set

Data set title..... RISING HEAD RESULT, M-001-A
Company...cceeeasss JAMES M. MONTGOMERY
Project..cesecccsss 2738.0262
Client...vcienecane NAVY - WESTDIV

LOCAtION. cvvevannns 1943-1956 Disposal Area
Test dat€..cvenases July 26, 1?91

Knowns and Constants:

No. of data pPointS....ceeeeenvenesnn 35

Radius of well casing...ceceeveesess 2.54

Radius of well..... ssesssssasasssnas 5.79

Aquifer saturated thickness...- ...... 274.3

Well screen length.....ccececececese 274.3

Static height of water in well...... 274.3
Log(Re/RW).eevecenn - 1

A, B, Covivrnvrnnnneonecnncronncanns 0.000, 0.000, 2.549

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.8613e-003 (Incorrect hydraulic conductivity
y0 = -1.3253E+100 estimation)

€LLLLLLLLLLLLLLLLLLLLLLLLLCLCLCLLLLCLCCLCKCCKCEIIDIDIIIDIIIIDIDIIDIDIIIIIIIIIZIDIIIIIIIIIIIIDD>

TYPE CURVE DATA

K = 2.21280E-003 cm/sec (Correct estimated hydraulic
y0 = 7.16778E+000 conductivity)
Time Drawdouwn Time Drawdown Time Drawdown

0.000E+000 7.168E+000 8.000€+001 4.361€-002

Figure G-3
Example of a result output file using the Bouwer and Rice method.



DATA SET:
n007¢c2.9et
1. E\l\l\‘imll] BB T T T 06/03/82
0.9 = . AQUIFER TYPE:
g o Conf ned
0.8 E_ 5 SGLUT ION METHQOD:
= Cooper et al
0.7 E- TEST DATE:
= August 8, 1991
0.6 E— ESTIMATED PARAMETERS:
o E T « 0 5013 cnalunc
{ 0.5 ;—'— S « 4.0871E-08
T = TEST DATA:
0.4 E— HO = 116.4 cn
= rc = 2.54 cn
O 3 i_ rw =« 8. 89 cm
0.2 E
0.1 E
0‘5 ook ol 150 Ll
1. 10. 100. 1000.
Time (sec)
RISING HEAD RESULT, M—007-C
J.M.MONTGOMERY, CONSULTING ENG citent: NAVY — WESTDIV
Project No.: 2738.0262 Location: 1943-1956 Disposal Area

Example of a change in head versus time semi-log graph using the Cooper et al.

method.

Figure G-4

curve—matchi(




AQTESOLV RESULTS
Version 1.10

06/04/92
TEST DESCRIPTION

Data set........... mO0Q01b.set
Data set title..... RISING HEAD RESULT, M-001-B
Company............ J.M.MONTGOMERY, CONSULTING ENG
Project............ 2738.0262
Client............. NAVY - WESTDIV
Location........... 1943-1956 Disposal Area
Test date.......... July 26, 1991
Knowns and Constants:

No. of data points.................. 24

Pumping rate...........cooceennnnnn. 1

Radius (distance) to obs. well...... 2.54

ANALYTICAL METHOD

Cooper et al. (Confined Aquifer Slug Test)

RESULTS FROM CURVE MATCHING

MATCH PARAMETER ESTIMATES

Estimate
3.6670E+000 cm2/sec

T
S 3.2728E-005

Figure G-5
Example of a result output file using the Cooper et al. method.
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A Slug Test for Determining Hydraulic Conducuvity of Unconrnined Aquifers
With Completely or Parually Penetrating Wells

HeRMAN BoUweER anp R. C. RICE

LS. Water Consercation Laouratory. Agricutiurai Researcn Service. LS. Depariment ot Agriculture. Phoemx. 4rizona 35040

A procedure is presented for cuiculating the hvdrauiic conguctivity of an yquifer near u wetl from the
rate of rise of the water lever 1n the weil alter a certuin volume ol water s suddenty removed. The
calculution 1s basea on the Thiem equation of steagy state fow to a weil. The effective ruadius R. over
which the head difference petween e eguinbrium water tuble 1n the aquiler and the water level in the wet|
is dissipated was evaiuated with 4 resistance network anaiog tor 4 widge runge ol system geometries. \n
empincut equation retating R, (0 the geometrv of the weil una squuier was derived. The technigue s
Jpplicabie to compietetv or purtiaily penetruting weils in unconnnea aquilers. It can aiso be usea for
connned aquiters that recesve water (rom the upper confining faver. The method's resuits are compauple
with those obtlained by other techniques [or overiapping geometries.

With the slug test the hvdrauiic conauctivity or trans-
mussibility ot an aquifer is determined {rom the rate of rise of
the water ievei in a well after a certain volume or 'siug’ of
water is suddenily removed from the weil. The siug test is
simpier and quicker than the Theis pumping test because
observation wells and pumping the weil are not needed. With
the siug test the portion of the aquifer sampied’ for hydraulic
conductivity is smaller than that for the pumping test even
though with the latter. most of the head loss also occurs within
a refatively small distance of the pumped wetl and the resuiting
transmussibility primarily reflects the aquifer conditions near
the pumped weil.

Essenuaily instantaneous lowering of the water levei in a
well can be achieved by quickly removing water with a bailer
or by paruaily or compietely submerging an object in the
water. letung the water levet reach equilibrium. und then
quickly removing the object. If the aquifer is very permeabie.
the water level in the weil may rise very rapidly. Such rapid
rises can be measured with sensitve pressure transducers and
fast-respanse stoip chart recorders or x-v plotters. Also 1t may
be possible to 1solate poruons of the perforated or screened
section of the well with special packers for the siug test. This
not only reduces the inflow and hence the rate of rise of the
water level in the weil. but it also makes it possible to deter-
mine the verucal distribution of the hvdraulic conductivity.
Special packer techniques may have to be developed to obtain
1 good seal. especially for rough casings or perforauons. Effec-
tive sealing may be achieved with relauvely long sections of
inflatable stoppers or tubing. The use of long sections of these
matertals would also reduce leakage flow from the rest of the
wetl to the isoiated section between packers. This flow can
occur through gravei envelopes or other permeabie zones sur-
rounding the casing. Sections of inflatable tubing may have to
be long enough to block off the entire part of the weil not used
for the siug test. High inflation pressures shouid be used to
mimimize voiume changes in the tubing due to changing water
pressures in the soiated section wnen the head s lowered.

So far. solutions for the siug test have been deveioped only
for completely penetraung weils in confined aquifers. Cooper
et al. {1967] derived an equation tor the rise or 1all of the water
levet in a wetl after sudden lowering or raising. respectively.
Their equation was based on nonsteaay flow 10 4 pumped.

Copyrignt © 1976 by the Amencan Geuphvsical Union.

compietety penetrating well. and the soiution was expressed as
J senies ot ‘type curves’ agasnst which observed rates of water
level nises were matched. Values for the transmussibility and
storage coetficient were then evaluated tfrom the curve pa;zme-
ter und honizontal-scale position of the type curve showing the
best fit with the experimental data. Skibitzke [1958] deveioped
an equation for calculating transmissibility (rom the recovery
of the water level in a well that was repeatedly baiied. The
technique is limited to weils in confined aquifers with suf-
ticiently shailow water levels to permit short time intervals
between bailing cycles {LoAman, 1972].

To use the slug test {or partially penetrating or partiaily
pertorated wells in confined or unconfined aquifers. some soiu-
uons developed for the auger hole and piezometer techniques
1o meusure soil hydraulic conductivity [Bouwer and Jackson.
1974] may be empioyed. However. the geometry of most
groundwater weils is outside the range in geometry covered by
the existing equations or tabies for the auger hoie or piezome-
tzr methods. For this reason, theory and equations are pre-
sented in this paper for siug tests on parually or compietely
penetrating wells in uncontined aquiters tor a wide range of
geometry conditions. The wetis may be paruaily or compietely
perforated. screened. or otherwise open aiong their peripherv.
While the soiutions are deveioped tor unconnned aguifers,
they may also be used !or siug tests on weils in confined
aquifers if water enters the :quifer from the upper confining
liyer through compression or leakage.

THEORY

Geometry and symbots ot 4 well in an unconfined aquiier
are shown 1n Figure |. For the slug test the water levet in the
well is suddenly lowered, und the rate of rise of the water levet
is measured. The flow into the well at a parucular value of v

" cun be calculated bv modifving the Thiem equation to

Q= rKL M

v
In (R./r,)
where Q is the flow into the weil (lengthi/time). K is the
hydraulic conductivity oi the agquifer (length/ume), L is the
height of the poruon of weil througn which water enters
(height ot screen or pertorated zone or of uncased poruon of
wetl), y 1s the vertical distance between water level in weil and
equilibrium water table 1n aquifer. R, is the erfective radius
over which v 1s dissipated. and s, s the honzontal distance
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Fig. 1. Geometry and symbois of 2 paruaily penetratng. paruaily

perforated wetl in unconnned aquifer with gravel pack or devetoped
zone around perforated secuon.

from weil center to onginal aquifer (well radius or radius of
casing plus thickness of gravel envelope or developed zone).

The terms L. y. R,. and #, are all expressed in units of
length. The effective radius R, is the equivalent radial distance
over which the head loss y is dissipated in the low system. The
value of R, depends on the geometry of the flow system. and it
was determined for different values of H. L, D. and 7, (Figure
|'} with a resistance network analog, as wiil be discussed in the
next section. Equation (1) is based on the assumptions that (1)
drawdown of the water table around the weil is negligible. (2)
flow abave the water table (in the capillary fringe) can be
ignored. (J) head losses as water enters the wetl (weil losses)
ire negtigible. and (4) the aquifer is homogeneous and iso-
tropic. These are the usual assumptions in the development of
equations for pumped hole techniques (Bouwer and Jackson.
{974, and reterences therein].

The value of 7, in (1) represents the radial distance between
the undisturped aquifer and the weil center. Thus 7, should
inciude gravet envelopes or “developed’ zones if they are much
maore permeable than the aquifer itself (Figure ).

The rate of nise, dv/dt. of the water level in the weil after
suddenly removing a siug of water can te refated to the inflow

@ by the equatton
dv/di = = Q/xr? ()

where 772 is the cross-sectional area of the weil where the
water levet is nising. The minus sign in (2) is introduced be-
cause y decreases as ! increases,

The term 7. 1s the insige radius of the casing if the water levei
is above the pertorated or otherwise open portion of the weti.
If the water ievet 1s rising 1n the perforated section of the weil.
allowance shouid be made for the porosity outside the well
casing if the hvdraulic conducuivity of the gravei enveiope or
developed zone ts much higher than that ot the aquifer. {n that
case the (open} porosity in the permeabie zone must be n-
ciuded in the cross-sectional area of the wetl. For example., 1f
the racius of the perrorated casing 1s 20 cm and the casing is

3OUWER aND RICE: GROUNDOWATER HYDRALLICS

surrounded by a 10-cm permeabie gravel eaveigoe with 3
sorosity of 10%. r. snould be taken as iI0f ~ 0 30(30F -
SOMIMT = 125 cm 10 ODIaIn tNe Cross-sectional rea of the wetl
‘nat retates ¢ to @v/dr. The vaiue of 7 1ar tis weil section 1s
N cm.

Comotning (1) ana (2) vietas

L iy = —— KL ,
v rIn (R, ry) =t &Y
which can be integrated to
2KL:t
lny = - constant (4)

T in (Ruire)

Applying this equauon between [imits vs dt ¢ = Q and v, at ¢
dnd solving tor K vieid

rln (R,/r,,)l Zn
K= 2L t n s 4

This equation enables K to be caiculated from the rise of the
water level 1n the wetl after suadeniv removing a slug of water
rom the weil. Since K. ., r,, R.. and L in (5) are consuants.
(171) In vo/y. must aiso be constant. Thus field data shouid
yieid a straight line when they are piotted as in v, versus 2. The
term (I/1) ln yo/ yy in (S) is then obtained from the best-fitting
straight line 1n a plot of in y versus ¢ (see the exampie). The
value of in R./r, is dependent on A4, D. L. and 7, and can be
evaluated from the analog resuits presented in the next section.
The transmissibility T of the aquifer is calculated by multi-
plying (5) by the thickness O of the aquifer or

Or,? In (R,/r,)
2L

This equation 1s based on the assumpuon that the aquifer is
uniform with depth.

Eguations (5) and (6) are dimensionally correct. Thus K and
T are expressed in the same units us the length and time
parameters in the equations.

Ya
Y

I = } In 6

EvatLLaTiON OF R.

Values of R,, expressed as in R,/r,, were determined with
an etectrical resistance network analog for different vaiues of
fus L. H. and D (Figure 1), using the same assumpuons as
those for (1).°An axisymmetric sector of | rad was simulated
by a network of electrical resistors. The verucal distance be-
tween the nodes was constant. but the radial distance between
nodes increased with increasing distance {rom (e center line
(Figure 2). This yieided a network with the .ughest node
density near the well. where the head loss was greatest. and a
decreasing node density toward the outer reaches of the sys-
tem. For a more detailed discussion of graded networks for
representing axisymmetric low svstems. see Liedmann (1950]
4nd Bouwer {1960].

The radial extent of the medium represented on the analog
was more than 60.000 times the largest 7, ‘aiue used in the
analyses. Thus the radial extent of the analog svstem was
essentially innnite, as evidenced by the fact that a reduction in
radial extent by several nodes did not have a measurabie effect
on the observed value of R,.

The valtue of R, for an infinitely deep aguifer (D = =1 was
determined by simuiating an \mpermeaoie ana then an in-
rinitely permeabie laver at a certain vaiue of O. If this vaiue of
D is taken to be sutfictently large. the flow in the sysiem when
the layer a1 D is taken as being impermeable is oniy stightly

-
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Fig. 2. Node arrangement (dots) far resistance netwark analog and potential distnbution vindicated as percentages on
equipotentials) for system with L/r, = 625. /r, = {000. and O/r, = 1300. The numbers on the left and at the top of the
figure are arbitrary length units (note breaks in honzontal scate).

less than the flow when the layer is taken as being infinitely
permeabie. The average of the two flows can then be taken as a
good esumate of the flow that would occur if the aquifer were
represented on the analog as being uniform to infinite depth
(Bouwer. 1967]. This average flow was used to caicutate R, for
D= o

The analog analyses were performed by simulating a system
with certain values of »,, A. and D. The electrical current
entering the "weil’ was then measured for different vaiues of L.
runging {rom near 4 to near 0. This was repeated for other
values ol 7,, H. and 0. The condition where L = A could not
be simulated on the anaiog because it would mean a short
between the water table as the source and the weil as the sink.
The electrical current How in the analog was converted to
voiume per dav. and In R,/r, was evaluated with (1) for each
combinauon of r,, H. L. and D used in the analog.

Far a given geometry described by 7, 4. and D. the current
flow @, into the simulated well varied essenually linearty with
L and could be described by the equation

Q=mlL +n M

- Because of the linearity between Q, and L the resuits of the
unalyses could be extrapolated to the condition L = H. The
values of m in (7) appeared to vary inversely with in H/7,. The
values of n varied approximately linearly with In (D - H)/
r«]. the siope A and intercept 8 in these relations being a func-
ton of L/r,. This enabled the derivation of the following
empirical equation relaung tn R,/r, to the geometry of the
system:

R, 1.1
— b
ln = I_ln (H/r.)

In this equaton. 4 and 8 are dimensioniess coetficients that
are functions of L/r,, as shown 1n Figure 3. If D >> H. an
increase in O has no measurabie effect on in R,/r,. The analog

A+ Bin((D — m/r.,l]"
Lir. (8

results indicated that the effective upper limit of In (D - H)/
rw is 6. Thus if D is considered infinity or (O ~ H)/r, is so
large that In ((D - H)/r,] is greater than 6. a value of 6
shoutd still be used for the term in (D - H)/r,) in (8).
If D = H.the term In [(D — H)/r.,] in (8) cannot be used.
The analog resuits indicated that for this condition. which is
the case of a fully penetraung weil. (8) should be modified to

1.1 . C )"
n (H/r.)  L.r. 9

lnR,/r, = <
where C is a dimensioniess parameter that is & function of
L/ry a- snown 1n Figure 3.

Equiuuons (8) and (9) vield values of In R,/7, that are within
10% of the actual value as evaluated by anaiog if L > 0.4 and
within 23% if L << H (for exampie. L = 0.1H).

The analog analyses were pertormed for wells that were
closed at the bottom. Occasionally. however. wells with open
bottoms were aiso simulated. The flow through the bottom
appeared to be negligible for ail values of 7. und L used in the
analyses. (f L is not much greater than », (for example. L/ 7,
<< 4). the system geometry approaches that of a piezometer
cavity (Bouwer and Jackson. 1974]. in which case the bottom
flow can be sigmificant. Equations (8) and (9) can aiso be used
to evaluate in R,/r, if a portion of the perforated or otherwise
open part of the weil is isolated with packers for the siug test.

Equipotentiais for the low system around a partially pene-
traung, parually perforated weil in an unconnned agutfer after
lowering the water levei in the weil are shown in Figure 2. The
numbers along the symmetry axis and the water table repre-
sent arbitracy length units. The numbpers on the equipotentials
indicate the potential as a percentage of the total head differ-
ence between the water tabie (100%) and the open portion of
the well (0%) shown as a dashed line.

The vaiue of R, for the case in Figure 2 is 96.7 length unus.
As shown in the figure, this corresponds approximately to the
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85% equipotentuial when R, is lateraily extended from the cen-
ter of the open portion of the well. Thus most of the head loss
in the low system occurs in a cylinder with radius R,, which is
indicative of the honzontai extent of the portion of the aquifer
sampied for K or 7. The vertical extent is somewhat greater
than L. as indicated by, for exampte, the 80% equipoteaual in
Figure 2.

To esumate the rate of rise of the water level in a well after it
1s suddenly lowered. (5) can be written s

¢ Ro '
8y taking p, = D.9v,, (10) reduces to
fogr; = 0.0527 LKZ in ;R-* (tn

where toge, is the time that it takes [or the water level to rise
90% of the distance 10 the equilibrium level. By assuming a per-
meabie aquifer with K = 30 m/day, a weil with 7. = 0.2 m and
L = 10m. and In (R,/ry) = 3.(11) yields tooq = 1.82s. Thusif
o Is taken as 3O cm. it takes 1.8 s for the wate~ level to rise 27
cm. another 1.8 s for the next 2.7 cm {90% of 1he rematning 3
cm), and another {.8 s for the next 0.27 cm.oratotai of 5.4 s
for a rise of 29.97 cm. Measurement of this fast rise requires a
sensitive and accurate transducer and a {ast-response recorder.
The rate of rise can be reduced by allowing groundwater to
enter through only a portion of the open secuon of the well, as
can be accomplished with packers.

For a moderately permeable aquifer with. {or example, K =
| ms/day. a welt withz. =01 mand L = 20 m. and ln (R./r,)
=35, (11) yieids 1 = 11.4s. In this case. it would take the water
level 22.8 s to rise from 30 cm to 0.3 cm below static level.

ExameLe

A slug test was performed on a cased weli in the alluvial
deposits of the Sait River ped west of Phoenix. Anzona. The
~etl, known as the east weil. 1s located about 20 m east of six

rupid infiltration basins for groundwater recharge with sewage
etfluent {Bouwer. 1970). The static water table was at a depth
of 3m. D =80m. H =55m. L =4.56m.7, = 0076 m.and r. ‘g
was taken as 0.12 m to allow for development of the aquifer
Jround the pertorated poruon of the casing. A Statham
PMI3ITC pressure transducer was suspended about | m be-
low the stauc water level in the well (when trade names and
company names are included. they are for the convenience of
the reader and do not tmply preferenuial endorsement of a
parucular product or company aver others by the U.S. De-
partment of Agricuiture). A solid cvlinder with a volume
¢quivalent to a 0.32-m change in water level in the wetl was
ulso placed betow the water tevel. When the water level had
returned to equilibrium, the cylinder was quickly removed.
The transducer output. recorded on a Sargent miilivolt re-
corder. vieided the vt refauonship shown in Figure 4 with y
plotted on u loganthmic scale. The straight-line portion 1s the
valid part ot the readings. The actual v, value of 0.29 m
indicated by the straight line 1s ctose to the theareticat value of
0.32 m caicuiated from the dispiacement of the submerged
cylinder.

Extending the straight line in Figure 4 shows that for the
arbitrarily selected 7 value 01 20 s. y = 0.0025 m. Thus (i1/¢) In
yo/ye = 0.238 s-*. The vaiue of L/r, = 8. for which Figure 3
yields 4 = 2.6 and 8 = 0.42. Substituting these values into (8)
and using the maximum value of 6 for in {(D ~ #)/r,] (since
in {(D = H)/r,] for the weil exceeds 6) vield in(R,/r,) = 2.37.
Equation (5) then gives K = 0.00036 m/s = 31 msday. This
vaiue agrees with K vaiues of 10 and 53 m/dav obtained =
previously with the tube method on (woO neardy observauon
wells [Bouwer. 1970]. These K values were essentially point v
measurements on the aquifer immediately around the weil
bottoms. which were at depths of 9.1 and 6.1 m. respectivety.

COMPARISONS

Piezomerer method. The geometry to which (8)and (9) ana
the coerficients in Figure ) apply overiaps the geometry of the
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siezometer method 4t the fower vaiues of L.r,. With the
Dlezometer mMethog a cavity is augerea oul in tne soil beiow a
Jlezometer tube. Tne wadter levet in (ne (uDe is aorupuy
‘owerea. and K of the soii around the cavity is caicuiatea {rom
‘ne rate of rise of the water ievei in (ne tuoe (Bouwer and
Jackson. .%T4] The equauon for K is

K=1’"' l!n: (12)
¢

wvnere 4.+ 15 3 geometry factor with dimension of length. Val-
ues of 4y were evaiuated with an eiectrolyuc tank analog oy
Youngs (1968]. wnose results were expressed in tapuiar torm as
4v,r, for diferent values of L/r, (ranging between O and 8).
H = Lir, and (D - H/r,. ’

Taking a nvpothetical case where L/r, = 3. H/r, = {2, and
O/r, = 16, K calculated with (5) is 18% beiow K calculated
with (12). This 1s'more than the 10% error normally expected
with (8) and (9) for the L/H vaiue of 0.67 in this case. The
iarger discrepancy may be due to the difference in method-
ology, or to the fact that the L/r, value 1s close to the lower
imit ot the range covered on the resistance network analog.

An approximate equation for calculaung & with the pie-
zometer method was presented by Avorsiev (1951]. The equa-
rion. which 1s based on the assumptions of an etiipsotdal cavity
or welil screen and infinite verucal extent (upward and down-
ward) of the flow system, contains a term (|l = (L/2r,)%}"%
For most well-slug-test geometries. L/2r, will be sutficiently
large 1o permit repiacement of this term by L/2r,. In that case.
however, Hvorsiev's equation for Q yields R, = L. which is not
true. in reality. R, is considerabiy less than L. For example. if
L=4a0m.r, =04 m . H =80m.and D = =, (8) shows that
R, = 11.9 m. which is much less than the value of 0 m
indicated by Hvorsiev's equation. However. since the calcu-
lation of K is based on in (R,/7,) as shown by (5). the error in
K is less than the errorin R, (i.c.. 36 and 236%, respectively, in
this cuse).

If. for the above exampie. the top of the well screen or cavity
had been taken at the same level as the water table (H = 40 m),
R. wouid have been 8.6 m and Hvorslev's equation wouid have
vielded a K value that 1s 50% higher than K given by (5). The
larger error 1s nrobably due to Hvorsiev's assumpuion of in-
Rntte verucs. (upward) extent of the flow system. which is not
met when the cavity 1s immediately beiow the water table.
Using Hvorsiev's equation for cavities immediatelv below a
connming iaver wouid increase the error to 73%. but this. of
course. 1s due to the fact that a water table is not a solid
boundary. Hvorslev's equation for the confining laver case can
be shown (¢ vieid R, = 2L.

Auger hole method. The analog analvses for (8) ang (9) ang
Figure 3 were performed for L < H. because short circuiing
between the water table and the well prevented simulation of
the case where £ = A. If the analog resuits are extrapoiated to
L = H. however. the geometry of the system in Figure |
becomes simiiar to that of the iuger hole technique. for which
4 number of equauons and graphs have been developed to
caiculate X from tne rise of the water tevet in the wetl {Bouwer
ana Jackson. 1974]. Boast ana Kirkham {1971], for exampie.
deveioped the equation

* A
anere C,yy was determined mathematcally and expresseg in
:Joular form for various values ot L/7,, \D — H)/r,. andg
vos H. Since the rate of rise of the water level 1n the hole after

o8
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the removai of a siug ol water decreases with decreasing y.
Av/A¢ is not a constant and the vaiue of K obtained with this
procedure depends on the magnitude of Ay used in the field
measurements. The generai rule ts that Ay should be refativety
smail.

Taking a hypotheuicat case where v, = 2.5 m. v, = 2.4 m. At
=0s.L=H=3m.D=o0m.ands, =0.l m.(5) yieldsa K
value that 1s 36% lower than K calcuiated with (13). However.
if v, 15 taken as 0.5 m. which shouid give ¢ = 394 s according
ta the theary that (1/¢) {n v/ y, 1s constant. the K value yieided
bv (5)is 26% higher than K obtained with (13). {f v, is taken as
0.9 m. (3) and (13) give identical resalts.

Slug test on welis in confined aquifers. The confined aquifer
for which the siug test bv Cooper et al. (1967] was deveioped 1s
an aquifer with an internal water source. for example. recharge
through aquitards or compression of confining lavers or other
materiai. This situation s similar to that of the unconfined
Jquifer presented in this paper because the water table is
considered honzontal. like the upper boundary of a confined
aquifer. and the water table is a piane source. Thus K or T
calculated with (5) or (6) shouid be of the same order as K
calculated with the procedure of Cooper et al. (1967]. which
invoives piotiing the rise of the water levei in the weil ang
finding the best nt on a famuly of type curves. Cooper et al.
[1967] presented an exampie of the caiculation of T for a weit
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wianr, = 7, =0.076 m ana L = 98 m. The resulting vatueot 7
was 45.8 m*-dav. Values ot O ana A for this wetl were not
Ziven. However. since the wetl was (22 M ae¢o and comotetely
senetrating (at least theoreucatly), D and A must have oeen
cetween 98 ang 122 m. Assuming tnat both D and A were 100
. 161 vietgs 7 = n2.8 m--dav. s~awch s compauoie wiun T
sotainea by Cooper et al.

CONCLLSIONS

The hvdrauiic canductivity of 4n aquifer near a well can e
caiculated Irom the rise of the water levet i the well after a
siug of water is suddenly removea. The caiculation 1s based on
the Thiem equation. using an erfective radius R. for the dis-
tance over wnich the heaa difference oetween the equihibrium
water lable n the aguiler ang the water tevel in the weil is
dissipated. Values of R, were evaluated by eiectrical resistance
network anaiog. An empirical equation was then devetoped to
relate R, to the geometry of the system. This equation 15
accurate to within 10-25%. depenatng on how much of the
well below the water table 1s perforated or otherwise open. The
technique is appiicabie to parually or compietely penetrating
wetls in uncontined agusfers. {t can aiso be usea 1o esuimate the
hvdraulic conductivity ol connned aquiiers that receive water
from the upper contining iayer through recharge or compres-
sion.

The verucal distance between the rising water level in the
weil and the equiiibrium water table 1n the aquifer must yield a
straight line when 1t is piotted on a logarithmic scale agawnst
ume. This can be used to check the validity of field measure-
ments and to obtain the best-fitting line for calculating the
hydraulic conductuivity. Permeabie aquifers produce rapidly
rising water leveis that can be measured with f{ast-cesponse
pressure transducers and strip chart recorders or x-y plotters.
The portton of the aquifer sampled for hydraulic conductivity
with the slug test 1s approximately a cylinder with radius R,
and a height somewhat larger than the pertorated or otherwise
open section of the weil.

Hydrauiic conductivity values ootained with the propo

siug test are compauble with those vietaea by the auger nsov
4nQ prezometer LeCNMIQUeEs wWnere the geometries of the svstems
overtap. and by a siug (est tor comDietelv penetrating wetls n
zonnned aguifers. )
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The Bouwer and Rice Slug Test — An Update

by Herman Bouwer’

ABSTRACT

The Bouwer and Rice slug test was developed to
measure aquifer hydraulic conductivity around boreholes
iproduction. monitoring, or test wells). The wells can be
partially penetrating and parually screened, perforated, or
otherwise open. The slug test can be based on quickly with-
drawing a volume of water from the well and measuring the
subsequent rate of rise of the water level in the well, or by
adding a slug of warer and measuring the subsequent rate
of fall of the water level in the well. While originally
developed for unconfined aquifers, the method can also be
used for confined or stratified aquifers if the top of the
screen or perforated section is some distance below the
upper confining layer. Anomalies (‘‘double straight line
effect”) sometimes observed in the measured rate of rise of
the water level in the well are attributed to drainage of a
gravel pack or developed zone around the well following
lowering of the water level. The effect of this drainage can
be eliminated by ignoring the earlv data points and using
the second straight line portion in the darta plot for
calculation of hvdraulic conductivity. The method is
applicable to any diameter and depth of the borehole,
provided that the dimensions of the system are covered
by the ranges for which the geometry factor R, has been
worked out. The smalier the diameter of the hole, however,
the more vulnerable the results will be to aquifer heteroge-
neities and to inaccuracies in estimating effective weil
diameters. Computer programs for rapid processing of the
fieid data have been developed.

“Contribution of the US. Department of Agriculture,
Agricultural Research Service.

DLaboratory Director, U.S. Water Conservation
Laboratory, Phoenix. Arizona 85040.

Received December 1986. revised August 1988,
accepted September 1988.
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INTRODUCTION

The slug test developed bv Bouwer and Rice
(1976) permits the measurement ot saturated
hvdraulic conductivity (K) of aquiter materials
with a single well. The method consists of quickly
lowering or raising the water level in a well or bore-
hole from equilibrium and measuring its subsequent
rate of rise or fall, respectively. The method was
designed to measure K of the aquifer around the
screen or otherwise open portion of the well for
fully or partially penetrating wells in unconfined
aquifers. Because of its simplicity. the Bouwer and
Rice slug test has become a frequently used ool in
ground-water investigations. This paper addresses
some of the experiences obtained with the method.
including the validitv of falling level tests. use ot
the method in contined aquifers. etfect of draining
gravel packs on the rise of the water level. effect of
hole diamerer, and computer processing of field
dara.

METHODOLOGY
Geometry and svmbols of a slug-tested well
are shown in Figure 1. The rate of flow of ground
water into the well when the water level in the well
is a distance v lower than the static ground-water
table around the well is calculated with the Thiem
equation as
v
Q=2zKLe ——— (1
IntRe/ 1)
wher: Q = volume rate of flow into weil:
K = hvdraulic conductivity ot aquiter around well:
L. = length of screened. perforated. or otherwise
open section of well: v = vertical difference between

water level inside well and static water table outside
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Fig. 1. Geometry and symbols for slug test on partially
penetrating, partially screened well in unconfined aquifer
with gravel pack and/or developed zone around screen.

well; Re = effective radial distance over which v is
dissipated: and ry = radial distance of undisturbed
portion ot aquifer from centerline.

Values ot R, were determined with an
clectrical resistance network analog for different
values of ry,, Le, Ly, and H (see Figure I for mean-
ing of geometry symbols). The value of ry is the
radius ot the screened or open section ot the well
plus the thickness of a sand or gravel pack and/or
ot the developed zone around the well. Thus, ry is
the radial distance trom the center of the well to
normal K ot the aquiter. Because the thickness ot
the developed zone is almost never known, the
tendency is to ignore 1t and take only gravel or
sand packs into account.

The rate of rise dv/dt ot the water level in the
well arter the water level has been quickly lowered
some distance is

dv Q

— == (2)

d are

wnere r. 1s the radius or the casing or other section
ot the well where the rise ot the water level s

measurced. [T otne water tevel rises in the s¢reened or
DEn ~UCion Of THC WEL WIE 1 Zravel pack dround
It. the thickness and porositv of the gravel envelope
snould be taken into account when calculating the
equivalent value ot re for the rising water ievei.
This caiculation 1s based on the total tree-water
surtace area in the well and sand or gravel pack.
calculated as =ry + 7(ry” - o )n. where n is the
porosity. and ry - r¢ is the thickness of the
envelope. The equivalent radius of a circle giving
this total area is then calculated as
((1-n)rd +nry’] ? For exampie, it the radius ot
the screen or pertorated casing i1s 20 cm and there
1s 8 cm gravel pack with a porosity ot 30 percent.
re should be taken as 25.9 cm. whiler,, is 28 cm.
Solving equation (2) for Q. equating the
resulting expression to equation (1). integrating.
and soiving ror K vields
ré In(Re/ry) 1, vy,
= __,-L——- ? in -\— (3)
— e ~ U
where v, = v at time zero:and v; = v at time t.
The results of the analog analvses to evaluate
Re for various system geometries were expressed
in terms or the dimensionless ratio In(Re/ry ). The
data could be fitted into two equations. one for
the case where L, < H, and one where L, = H.
The resulting equations were. respectively.

Re 1.1 A+BIn{(H-Ly)/re] |7
In—= - — + (+)
I‘“- ln(L\v/r\v) Le/r“’
R 1.1 c 1
and In —< = + (3)
Tw In(Lw/ty) Leity

where A, B. and C are dimensionless numbers
plotred in Figure 2 as a tunction of Le/ry..

n

‘
i
n

Fig. 2. Dimensionless parameters A, B, and C as a function
ot Leiry for calculation of In(Re/ry).

305



0.5 -
r ~
L _
A
I
.L‘ 'Y . -
P\
[ e
AN
| ()
0. — \ -
r- -
- . =
n ?
c - -
93] !
- = . -
w :
=
4 i
> N
0.0l —
b P
- \ -
- \\ —
- \ -1
p \ -~
\
- \ ® -
\
\
\
0.00! 1 L ) | A} 1 L -
10 20 30 40

t IN SECONDS

Fig. 3. Graph of log y¢ versus t for slug test on well in Salt
River Bed, 27th Avenue, Phoenix, Arizona.

Because v and t are the only variables in
equation (3). a plot of In v, versus t must show a
straight line. Thus, instead of calculating K on the
basis of two measurements of y and t (y, att=
0 and y, at t), 2 number of v and t measurements
can be taken and [In(y,/y.)] /t determined as the
slope of the best-fitting line through the v versus
t points on semilogarithmic paper (Figure 3). The
straight line through the data points can also be
used to select two values of v, namelv, v, and v,
along with the time interval t berween them tor
Substitution into equation (3). Because drawdown
ot the ground-water table around the well becomes
increasingly significant as the test progresses. the
points as in Figure 3 begin to deviate trom the
straight line for large t and small v. Thus, onlv the
straight line portion of the data points should be
used to evaluate [In(v,/v)] /t tor calculation of K
with equation (3).
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Fhe siug test can pe used on production weiis,
zost wells, opservation wells, and Monitoring wWeils.
Objectives tor the measurements include charac -
terization of aquirer hvdraulic conductivity 107 wagf
modeling, ground-water recharge studies. and
ground-water pollution studies. The method is
particularly usetul in ground-water contamination
studles because the siug test can be carried out on
the same wells used tor ground-water quality
monitoring. Also. combining the resulting values of
hvdraulic conductivity with the porosity of the
aquirer and slopes ot the ground-water table or
piezometric surface permits the prediction ot pore-
water velocities and. hence. the rate of movement
ot pollution plumes and transport ot contaminants.
The slug test can aiso be usetul in determining
vertical distribution of hvdraulic conductivities in
an aquiter system and other spatal variabilitv of
hydraulic conductivity in studies ot macrodisper-
sion and movement of contaminants.

Over the vears, a number ot questions and
comments about the slug test have been received.
These questions and comments are addressed in the
following sections.

DOUBLE STRAIGHT LINE EFFECT

Users of the slug test have observed that w!
plotting log y, versus t as in Figure 3, theyv sorne-v
times get a double straight line as shown schemat-
ically in Figure 4. The first part (AB) is straight
and steep, whereas the next part (BC) 1s straight
and less steep. Then. at point C. the points begin
their expected deviation from the straight line as

LOG Yy

0] t
Fig. 4. Schematic of doubie straight line effect.



.

GRAVEL PACK
' o B ~.
-~ OR

| DEVELOPED

ZONE

A

Fig. 5. Slug test for borehole with ground-water level below
(A), and above {B) top of screen or perforated section.

the drawdown around the hole becomes signiticant
relative to v. The first straight line portion in
Figure 4 1s probably due to a highly permeable
zone around the well (gravel pack or developed
zone), which quickly sends water into the well
immediately after the water level in the well has
been lowered (Figure 5A). Then. when the water
level in the permeable zone around the well has
drained to the water level in the well itself. the
flow into the well slows down and the points begin
to form a second. less steep. straight line (BC in
Figure 4). This second straight line 1s more indica-
uve of the flow from the undisturbed aquiter into
the well. Hence. segment BC should be used in cal-
culating K of the aquiter with equation (3). In the
original 1976 article, gravel envelopes or developed
zones were assumed to drain at the same rate as the
water level in the borehole when it is lowered tor
the slug test. 1.e.. essentially instantaneously. How-
ever, some gravel packs or developed zones
apparently are not permeable enough to give such
instantaneous drainage.

If the ground-water table is above the screened
or open section of the borehole. and the water
level in the hole 1s not lowered so far that it drops
below the top ot the open section (Figure 5B). the
gravel envelope or developed zone around the open
section cannot drain. The inflow into the hole then
1s immediatelyv controlled bv the aquirer. and the
double straight line effect should not occur. It it
still occurs. 1t could indicate leakage around the
casing or grouting above the gravel pack.

Where the double straight iine i1s due to a
gravel pack around the well. the etrective well

radius r should De taken as the radial distance
from the center Of the well 1o tne outer surrace or
the gravel pack. Where the doubie straight line is
Jdue to a narurally deveioped zone around the well.
Iy is harder to evaluate and an “intelligent’ esti-
mate must be made. [t mav aiso be possible to esu-
mate r,, from the vajue ot v at point B in Figure +.
(onsidering the volume of water in the well
between v\ and vy in Figure 4 to be due to the
drainage ot the gravel pack or deveioped zone. and
Knowing or estimating the drainable porosity or
the gravel pack or developed zone. the radial
extent ot this zone can be calcuiated for evaluation
ot ry . Capillary fringe eftects do not have to be
considered, since the capillarv tringe was also
present i1n the pack or in the deveioped zone betore
the warter level was lowered. Because the rising
water ievel in the hole during the siug test will also
till up the drained pore space ot the gravel pack or
developed zone, the value of r. in the equation tor
calculation of K should be adjusted to take this
effect into account, as discussed earlier in this
article.

Conceivably, a well could have a gravel pack
surrounded by a less permeable developed zone
betore the original aquiter material is reached. This
could lead to a triple straight line effect, with an
intermediate straight line portion at point B, or a
curved transition zone at B if the hvdraulic con-
ductivity of the developed zone gradually decreases
until K of the original aquifer matenal is reached.
By the same token, portion AB in Figure 4 could
also be curved if the hvdraulic conductivity of the
gravel pack or developed zone immediatelv around
the well decreases with radial distance from the
well.

FALLING WATER LEVEL TEST

The slug test was developed tor a rising water
level in the borehole. as obtained bv quick removal
of a certain volume or slug of water. This can be
achieved by bailing, (quick) pumping. or by
immersing a section of pipe filled with sand or
other ballast and closed with caps on both ends, or
other submersible object. in the borehole. letting
the water level in the borehole return to equilib-
rium. and quickly removing the submerged object.
The question is otten raised: can the method also
be used when a volume ot water 1s quickly added
to the hoie and the subsequent rate ot tall ot the
water level in the hole 1s measured for calculation
of K7 The answer 1s ves. provided that the equilib-
rium water level 1s above the screened or open
section of the borehole (Figures 1 and 3B). In this

307



' 1
7/ RN
=72

—— Ll

|
|
L}
i
|
! L
1
|
]
|
I

P wm - e s e e - — —— —

—

Fig. 6. Schematic of addition of water (hatched section) to
borehole with equilibrium water level below top of screen
or perforated section, with outflow of water into vadose
zone (horizontal arrows).

case, the outflow from the well due to the falling
water level occurs only through the screened or
open section of the well, and the flow system in
the aquifer is a true reverse of the flow system for
the rising water level after a slug of water has been
removed (ignoring, of course, eventual rises and
drawdowns of the ground-water table immediately
around the borehole if the aquifer is unconfined).
Thus, equations (3), (4), and (5) are also applicable
to the addition of a slug of water and measuring
the subsequent rate of fall of the water level in the
borehole for calculation of K of the aquifer around
the hole.

If the equilibrium water level in the borehole
is below the top of the screen or open section
(Figure 6), and water 1s added (hatched section in
Figure 6), the subsequent flow of water into the
aquifer due to the falling water level not only takes
place through the screen or perforations below the
original water table, but also through the vadose
zone above the original water table (arrows in
Figure 6). This increases the rate of fall of the
water level in the borehole bevond that caused by
inflow into the aquifer and leads to an overestima-
tion of K. The greater the ratio of y/L (Figure 6) in
this case, the more the slug test will overestimate K
if the measurement is based on adding water to the
hole and measuring the subsequent rate of fall of
the water level.
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APPLICATION OF SLUG TEST TO
CONFINED AQUIFERS

Theoretically, the slug test (Bouwer and Ri- ~
1976) applies to aquiters where the upper boun g
ary 1s a plane source (rising water-level test) or sink
(falling water-level test), as in an unconftined
aquiter. However, because most ot the head
difference y between the static water table and the
water level in the well is dissipated in the vicinity
of the weil around the screen or pertorated section,
the method should also be applicable to situations
where the upper boundary of the aquifer is an
impermeable or semipermeable plane, i.e.. an
impermeable or semipermeable upper confining
layer. Thus the slug test should also give reasonable
values for K in confined, semiconfined, or stratified
aquifers. Theoretically, the larger the distance
between the top of the screened or open section of
the well and the upper confining laver (like L, - L.
in Figure 1), the more accurate the resulting values
of K will be. In actuality, however, source
boundaries of ground water flowing into the well
In response to lowering the water level are hard to
define because of elastic deformation of aquifer
material and confining and interbedded fine-
textured layers, and because of leakage through
semiconfining layers. -’

EFFECT OF WELL DIAMETER

Theoretically, the Bouwer and Rice slug test
applies to any diameter of the borehole. Practically,
the hole dimensions should be selected so that the
geometry parameters are covered by Figure 2. The
larger ry, and Le (Figure 1), the larger the portion
of the aquifer on which K is determined. For
layered aquifers, smaller values of L. may some-
times be preferable because they give more resolu-
tion and more information about the vertical dis-
tribution of K when the slug test is carried out at
different depths. Very small hole diameters (for
example 2 in. or 5 cm) should still give accurate
values for K, but the values apply to only a small
region around the well and, hence, are more sensi-
tive to spatial variability. Also. inaccuracies in the
estimates of the thickness of gravel envelopes and
developed zones have a greater effect on the calcu-
lated values of K where r. is small than where r. is
large.

PROCESSING OF y VERSUS t ~
MEASUREMENTS
To calculate 1/t In(y,/y,) for the appropriate
straight line portion of curves as in Figure 3 or 4,
two values of v on the straight line and their



corresponding values of t are read from the graph.
I'he natural loganithm or the ratio v,/ v, is then
taken and divided by the difference between the
two values of t. For example. Figure 3 shows that
at v is 0.28 m and 0.001 m. t 1s 0 and 24 seconds,
respectively. This vields

l'tlntv, /vy = 1/241n(0.28/0.001) = 0.23 m/sec.

It 1/t In(v,/v,) is calculated trom the siope ot the
curve. the number of log cycles on the vertical scale
between the two points is divided by the ume
increment and multiplied by 2.3 to convert to
natural logarithm. For example. Figure 3 shows

that the straight line from v, = 0.28 m to

vy = 0.001 m covers 2.4 log cycles. The ume
increment between the two points is again 24
seconds. vielding 1/t In(yo/y,) = 2.3 X 2.4/24=0.23
m/sec. which is the same as calculated earlier.
Because of different coordinate scales in plots of

log v versus t. the value of 1/t In(y,/y,) cannot be
taken as the actual slope ot the straight line

portion!

ESTIMATING RATE OF RISE OR FALL OF
WATER LEVEL IN WELL

If the water level in a slug-tested well rises or
falls at a relatively slow rate, simple water-level
measuring devices and a stop watch may be all that
is needed to do the test. Fast-moving water levels,
however, require the use of a pressure transducer
and a fast-acting x-y plotter. To get some idea
about the rate of water-level movement that can be
expected in a slug-tested well and what equipment
to use, equation (3) can be solved for t and
In(yo/yy) can be taken as In 10 to calculate the
TIMeE toqe, required for the water level in the well to
rise or fall 90% of the initial lowering or raising,
respectively, of the water level in the well. This
vields the equation

el Re

— In — (6)
KLe 1y

Uopop = 1.]5

where K must be taken as the estimarted or expected
value of K of the aquifer. Equation (6) vields

values ot t that are 22 umes greater than the t
values calcuiated by the tgpe, €quation in the
original article (Bouwer and Rice. 1976), where
intvy/vy) was erroneously taken as ln 0.9, thus
vielding the time required tor onlv 10% of the
water-ievei rise or tall to occur.

COMPUTER PROGRAMS

Where the Bouwer and Rice stug test is
routinely used, time for calculating K with equa-
uon (3)1s saved by developing a computer program
in which vaiues ot Le/ry are stored tor direct cal-
culation of In(Re/ry, ) and K from the tield data.
Such programs have been developed by several
users (see, tor example, Pandit and Miner, 1986:
and Kemblowski and Klein, 1988). Also. a number
of ur :rs have designed forms tor easv and svstem-
atic recording of field data.
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Response of a Iinite-Diameter Weil to an Instantaneous
Charge of Water*

INTRODUCTION

Ferris and Knowlcs [1954] mtroduced a

method for detennining the transmissibility of
- an aquiter from observations of the water level
t.- in a well alter 2 known volume of water is sud-
- Jenly injected into the well. {See also Ferris

et al. [1962]). They reasoned that for practical

'7 purposes the well may be approximated by an
instantaneous line source in the infinite region,

for which the residual head differenices due to

" the injection are described by

ho= (V/drTt)e 3T (1)
where

~ = change in head at distance r and time ¢
due to the injection;
distance from the linc source or center of

r =
well;

{ = time since instantancous injection;

V = volume of water injected;

T = transmissibility of aquifer;

S = cocflicient of storage of aquifer.

They rcasoned further that the head H in the
injected well would be described closely by (1)
when r is set equal to the effective radius r,
[Jacob, 1947, p. 1049] of the screen or. open
hole. Then, since r, is small, the exponential ap-
proaches unity quickly, so that the equation
approaches H = V/4xTt, which can be written

T = V(1/¢)/4rH 2
To the cxtent that the equation is valid for a

1 Pyblication authorized by the Director, U. S.
Geologicul Survey.
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Abstract. A solution is presented for the change in water level in a well of finite diameter
after a known voluine of water is suddenly injected or withdrawn. A set of type curves com-
puted from this solutton permiis a determination of the transmissibility of the aquifer. (Isey
words: Aquifer tests; groundwater; hydraulics; permeability)
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well of finite diameter, a determination of the - .
transmissibility can be obtained from the slope ~ |
of a plot of head II versus the reciprocal of - .~
time (1/¢).

Since the volume of water injected into the
well is =r,*H,, where r,, is the radius of the cas- :
ing in the interval over which the water level
fluctuates and H, is the initial head incrcase in
the well, cquation 1 can be written

W Hy = (r2/4T 065/ 3)

and cquation 2 can be written

H/H, = r,}/4Tt 4 -,

Recently Bredeloeft et al. {1966] demon-
strated by means of an electrical analog model -
of a well-aquifer system that equation 3 gives a
satisfactory approximation of the hLead in an
injected well only after the time ¢ is large -
enough for the ratio H/H, to be very small «
(see Figure 1). The observed discrepancy ap-
pears to arise from the assumption that the in-
jected well can be approximated by a line source.

We present here an exact solution for the .
head in and around a well of finite diameter -
after the well is instantaneously charged with a
known volume of water.

ANALYSIS

Consider a nonflowing well cased to the top of
a hcmogeneous isotropic artesian aquifer of uni-
form thickness, and screencd (or open) through-
out the thickness of the aquifer (Figure 2). Sup-
posc that the well is instantaneously charged-
with & volume V of water. (We will consider
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an injection as a positive charge and a with-
drawal as a negative one.) The water level in
the well instantaneously moves to the height
H, = V/xr.? above or below its initial level and
immediately begins to return to its initial Jevel
-according to some function of time H (¢). Mean-
while the head in the surrounding aquifer varies
according to h(r, t). Our objective is to find a
solution for A(r, t) and H(t). The inertia of
the column of water in the well will be neglected.
(Sce, in this conncction, Bredehoeft ct al.
[1966]). Since the solution to be obtained can
be superposed on any initial condition, we can
simplify the problem without loss of generality
by assuming that the head is initially uniform
and constant.

The problem is described mathematically by

8*h/ar* + 1/r(3h/or)

= S/T(9h/3¢) r>r) (5)
W, 40,8 = HY (>0 (50
B, =0 (¢ > 0) (55)

COOLER, LHLDEILORIT, AND PAPADOPULOS

2rr, L[ON(r, + 0, )]/0r

= 7r (01(¢)/0t) (¢> 0)
. A(r, 0) = 0 r>r) (5d)
ooy = 1, = V/er” (3¢)

Y

Equation 5 is the differential equation govern- - fei

ing nonsteady radial flow of confined ground--—
water. (See, for example, Jacob, 1930, p. 333.)
Boundary condition 5a states that after the first -
instant the head in the aquifer at the face of the
well is equal to that in the well. Boundary con-
dition 5b states that as r approaches infinity
the change in head approaches zero. Equation
Sc cxpresses the fact that the rate of flow of
water into (or out of) the aquifer is equal to the
rate of decrease (or increase) in volurse of water .
within the well. The conditions 5d and 5¢ state ¥
that initially the change in head is zero every- ;
where outside the well and equal to H, inside
the well. «
By applying the Laplace transform with re- .
spect to time the problem is reduced to

[
hA
-

a*h/ar* + 1/r (ak/dr) = (S/T) (pk) (6) §
W=, p) =0 (6a)

[0i(r, -+ 0, p)}/or o
= Gk £ 0, p) — Ho]  (88) 4

for which the solution is s

r.SHyKa(rg)
r g Ko(r,q) + 201(0(’.7)]
where ¢ = (pS/T)}, and « = r.2S/r.%. :
The solution A(r, t) is the inverse transform, *

which is available from the analogous problem
in heat flow [Carslaw and Jacger, 1959, p. 342]

h(r, p) = Tl

= 2[1-/. c‘ﬂu'/c{Jo(ur/r')
s 0

“[uYo(w) ~ 2a Yi(w)] — Yo(w'/f-)v o

h

.-[uJo(u) - 2a,(W)]} ﬁ)

where 8 = Tt/r,” and
A = [udo(w) — 2aJ,(w)] .
+ [uYolw) — 227, (W]

Yy

ez g
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Fig. 2. Idealized representation of a well into which a volume V of water is suddenly
ransform with re- injected.
reduced to "4
_ ex
= (S/T) ®R) (6) £ The head H(t) inside the well, obtained by sub- transmissibility determined from these data -
) (6a) & stituting 7 = r, in equation 8§, is agreed fairly well with one obtained by anothcr: .

\ 4

H = (8H,a/x°) fo ) e du/(u A(w)  (9)

method.)
A family of type curves plotted on semiiog-
arithmic paper, as in Figure 3, permits a de-

o) - of (6 1 Values of [I/I1, computed by numerically in-  termination of the transmissibility. The method
; tegrating equation 9 are given in Table 1. Values  is similar to the Theis graphical method [Wen-
" computed from the linc-source solutions, equa-  zel, 1942]. A test on a well near Dawsonville,
o _ t tions 3 and 4, are given in Table 2. In Figure 3  Georgia, will be used to demonstrate the method.
m O ; the values from Table 1 are represented as a  This well is cased to 24 m with 15.2-cm (6-inch)
- # {amily of five curves of H/H, versus the di- casing and drilled as a 15.2-cm open hole to a
2 r,'SQ','. ) ¢ mensionless time parameter B = Tt/r}, one depth of 122 m. Figure 4 is a reproduction of a
#VEISCT transtorm, - gyrve for each of five values of the parameter  chart showing the hydrograph of the well after
alogous proelf\:m © o« = r58/r2 Also represented, by a dashed the sudden withdrawal of a long weighted float
Lrery 1059, 1 342, yrve, are the values computed from equation  from the well. The weight of the float was 10.16
.+ kilograms, and hence by the principle of Archi-
It is apparent from Tables 1 and 2 and from  medes it had displaced a volume of 0.01016 m’
 TFigure 3 that the line-source solutions 3 and 4 of water when floating in the well. Its with-
T lur/ry proposed by Ferris and Knowles [1954] give a  drawal was therefore equivalent to a negative
F close approximation of the finite-source solution  charge of ¥V = 0.01016 m®. From the relation
.. ¢ 9 only for large values of the time parameter H, = V/=r,’ the initial head change is found to

N ) & Tt/rz:. The approximation seems to be accepta- be H, = 0.560 m. -
{ ble for Tt/r; greater than 100 (or, equivalently, The hydrograph in TFigure 4 was recorded

RORR- AN

S twa

s

for H /I, less than about 0.0023). (In the test
at Speedway City, Indiana, used by Ferris and
Knowles to exemplify their method, H/H,
ranged from 0.0l to 0.001, and the value of

electrically from a pressure transducer, which
was suspended below the water surface in the
well. Table 3 lists data from this chart. To de-
termine the aquifer constants the data are




COOLLER, BREDEILOELT, AND PAPADOPULOS

{computed irom cguation 9)

TABLE 1. Values of H/H, for a Well of Finite Diameter

/i,
Tt/r? a = 107 a = 107 a = 107 a = 1074 a = 107%
- 9771 0.9920 0.9969 0.9985 0.9992
é'.o? % 18-3 8.9658 0.9876 0.9949 0.9974 0.9985
164 X 1073 0.9490 0.9807 0.9914 0.995% 0.9970
1.00 X 107 0.9238 0.9693 0.9853 0.9915 0.9942
215 X 107 0.5560 0.9505 0.9744 0.9541 0.983S
1.64 X 1072 0.8293 0.9187 0.0545 0.9701 0.9781
1.00 X 107 0.7460 0.8653 0.9183 0.9434 0.9572
215 X 107 0.6289 0.7782 0.8538 0.8935 0.9167
4.04 X 107t Q.4782 0. 6436 0.7436 0.8031 0.8410
1.00 X 109 0.3117 0.4398 0.5729 0.6320 0.70S0
2.15 X 10° 0.16635 0.2597 0.3543 0.43064 0.5038
4.6 X 100 0.07415 0.1086 01554 0.2082 0.2620
7.00 X 100 0.04025 0.06204 0.08519 0.1161 0.1521
1.00 X 10t 0.03065 0.03780 0.04821 0.06355 0.08378
1.40 X 10t 0.02092 0.02414 0.02544 0.03492 0.04426
2.15 X 10t 0.01297 0.01414 0.01545 0.01723 0.01999
3.00 X 10t 0.009070 0.009615 0.01016 0.01083 0.01169
4. X 10t 0.005711 0.005919 0.006111 0.006319 0.006554
7.00 X 10t 0.003722 0.003809 0.003854 0.003962 0.004046
1.00 X 10 0.002577 0.002618 0.002633 0.002688 0.002725
2.15 X 100 £0.001179 0.001187 0.001194 0.001201 0.001208

plotted on semilogarithmic paper of the same
scale as that of the ‘type curves in Iigure 3,
and this plot is superposed on the type curvces.

TABLE 2. Values of H/H, for Line-source Approximation of a Well

With the arithmetic axcs coincident, the data &3
plot is translated horizontally to a position"
where the data best fit the type curves, as

H/H, from equation 3

a = 107t

a = 1072

a

=107  a=10"

0.000000 20.52
0.001035 36.35
0.2463 31.44

2. 19.47
3.635 10.35

3. 14 5.105

1. 2.438

1. 1.150

0. 0.5359
0. 0.2494
0.115 0.1162
0.05359 0.05385
0.03558 0.03570
0.02494 0.02499
0.01783 0.01786
0.01162 0.01163
0.008326 0.008333
0.005385 0.005388
0.003570 0.00357
0.002499 0.002500

0.001163

194.7
103.5

pp'OOOHzoo.ﬁ

243.8 249 .4
115.0 116.2
53.59 53.85
24.94 24.99
11.62 11.63
5.385 5.388
2.499 2.500
1.163
0.5388
0.2500

overlie the \
“coordinates.

—

determined L
the curves :

0.008333:
0.005388
0.003571
0.002500



J.0992
0.9985
3.9970
u. 9942
5.G888
. Y781
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v. 9167
0.3410
3.7080
5.3038

0.20620

7.1521

108578
J.04420
5.01999
+.01169

J.006554
0.004046
1.002725
0.0601:208

wnt, the data
TO a4 position
3¢ curves, as

H/I, from
eq. 4
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Tig. 3. Type curves for instantaneous charge in well of finite diameter.

“shown in Tigure 5. In this position the time

t = 11 sec on the data coordinates is found to
overlie the value 7t/r,;> = 1.0 on the type-curve
coordinates. Hence the transmissibility is com-

- puted to be

1.0r.”  (1.0)(7.6)°

t (1D

In principle the coefficient of storage can be
determined by interpolating from its values for
the curves that lic on either side of the data
plot in the matched position. Thus, in the ex-
ample just described, the coefficient of storage
would be S = 107 since for this well r, = r,,
o that « = S, and the points fall on the curve
for « = 107 However, because the matching of
data plot to the type curves depends upon the
shapes of the type curves, which differ only
slightly when « differs by an order of magnitude,
a determination of S by this method has ques-
tionable reliability.

= 3.3 cm’/scc

T =
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The determination of T' is not so sensitive to
the choice of the curves to be matched. Whereas
the determined value of S will change by an
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Tig. 4. Hydrograph of well at Dawsonville,
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268 COOPLI, BREDEIIOEFT,

TABLE 3. Rise of Water Level in Dawsonville
Well alter Instantaneous Withdrawal
of Weighted Float

t (sec) 1/t Head () i (m) /H,
-1 0.890

0 0.336 0.560 1.000
3 0.3933 0.439 0.4567 1.810
) 0.167 U.oU4 0.392 0.700
9 0.111 0.551 0.345 0.610
12 0.0833 0.583 0.308 0.530
15 0.0667 0.616 0.280 1.500
18 0.0550 0.644 0.252 0.450
21 0.0476 (.0672 0.224 0.400
24 0.0417 0.0691 0.205 0.366
27 0.037 0.709 0.1S7 0.334
30 0.0333 0.728 0.168 0.300
33 3.0303 0.747 0.149 0.206
36 0.0278 0.756 0.140 0.250
3 0.0256 0.763 0.131 0.234
42 0.0238 0.754 0.112 0.200
45 0.0222 0.7S8 0.108 0.193
48 0.0208 0.803 0.093 0.166
51 0.0196 0.807 0.089 0.139
54 0.0185 0.814 0.082 0.146
37 0.0175 0.321 0.075 0.134
60 0.0167 0.825 0.071 0.127
63 0.0139 0.831 0.065 0.116

order of magnitude when the data plot.is moved
from one type curve to another, that of T will
change much less. From a knowledge of the
geologic conditions and other considerations one
can ordinarily estimate S within an order of
magnitude and thercby climinate some of the
doubt as to what value of « is to be used for
matching the data plot.

Figure 6 shows the data from the test on the
Dawsonville well plotied according to the Fer-
ris-Knowles method. The points do not fall
along a straight line as postulated in this method
but, instead, fall along the trace of the type
curve for @ = 107, which has been transferred
from Figure 5. Also shown is a straight line
through the origin whose slope, when used ac-
cording to the Ferris-Knowles method, will yield
the transmissibility of 5.3 cm®/sec obtained by
matching the data to the type curves.

CONCLUSION

The judgment of an experienced hydrologist
is needed to decide the significance, if any, of a
determination of T by the method of instantane-

AND PAPADOPTULOS
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ous charge. As Ferris et al. [1962] properly’

warned &% Bredehoeft,
the duration of a ‘slug’ test is very short, i?f&g::u
hence the estimated transmissibility deter- %o Resourccs
mined from the test will be representative W (Carslaw, 11
only of the water-bearing material close to the 67" Heat in &
well. Serious errors will be introduced unless London. .

the . . . well is fully developed and com- % Terris, J. G..
pletely penctrates the aquifer. .23 R

Few wells completely penetrate an aquifer, but -
it is nevertheless possible under some circum- °
stances for a hydrologist to derive useful in- . 3.
formation from a test on a partially penetrating " .
well. Since the vertical permeabilities of most - ¥
stratified aquifers are only small fractions of ;oK
the horizontal permeabilities, the induced flow -8 =
within the small radius of the cone that de-* §
velops during the short period of observation is i )

iikely to be essentially 2-dimensional. There- "*‘ T
fore, the determined vaiue of T would represent -
approximately the transmissibility of thar part
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Z of the aquifer in which the well 1s screened or
¥ uper, provided that the aquifer is reasonably
liomogencous and isotropic in planes parallel
{0 the bedding and provided that the efiective
radius », can be estimated closely.
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M-001-A Elapsed Time Value

RISING HEAD FIELD DATA 0.2666 -10.06
NAS ALAMEDA, CTO-107 0.2833 -10.07
1991 0.3000 -10.07
0.3166 --10.08
SE1000B 0.3333 -10.08
Environmental Logger 0.4167 -10.10
07/29 15:27 0.5000 -10.11
0.5833 -10.11
Unit# 00515 Test# 5 0.6667 -10.12
0.7500 -10.12
INPUT 1: Level (F) TOC 0.8333 -10.12
0.9167 -10.13
Reference 0.00 1.0000 -10.13
Scale factor  10.09 1.0833 -10.13
Offset 0.00 1.1667 -10.13
1.2500 -10.14
Step# 0 07/26 13:22 1.3333 -10.14
1.4166 -10.13
Elapsed Time Value 1.5000 -10.13
(min) (ft) 1.5833 -10.13
1.6667 -10.13
0.0000 -5.49 1.7500 -10.14
0.0033 -5.03 1.8333 -10.14
0.0066 -7.92 1.9167 -10.14
0.0099 -8.71 2.0000 -10.14
0.0133 -8.61 2.5000 -10.14
0.0166 -8.89 3.0000 -10.14
0.0200 -8.91 3.5000 -10.15
0.0233 -9.03 4.0000 -10.14
0.0266 -9.09 4.5000 -10.15
0.0300 -9.17 5.0000 -10.15
0.0333 -9.21 5.5000 -10.15
0.0500 -9.44
0.0666 -9.59
0.0833 -9.70
0.1000 -9.80
0.1166 -9.87
0.1333 -9.92
0.1500 -9.96
0.1666 -9.99

0.1833 -10.01
0.2000 -10.02
0.2166 -10.04
0.2333 -10.05
0.2500 -10.06
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AQTESOLV RESULTS
version 1.10

02/24/92 15:30:30

TEST DESCRIPTION

Data set........... mOOla.set

Data set title..... RISING HEAD RESULT, M-001-A
COMPANY.«unnnnrans JAMES M. MONTGOMERY
Project...cccuneaes 2738.0262
Client.....cccvvnee NAVY - WESTDIV
Location........... 1943-1956 Disposal Area
Test date.......... July 26, 1991

Knowns and Constants:

No. of data pointS.....ccveeuennnnn. 35

Radius of well €casing..ceeeeeacncans 2.54

Radius of well...cccvveeeennnnennnns 5.79

Aquifer saturated thickness......... 274.3

Well screen length........c.ccaa..e. 274.3

Static height of water in well...... 274.3

LOG(RE/RW) eevucnrerencneescacnanane 2.951

R - 0.000, 0.000, 2.549

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.8613E-003
y0 = -1.3253E+100

€LLLLLLLLLLLLLLLLLCLLLLLLLLLLCLCLCLCLCCKKLKLKLKKKIOIDIIDIPIDIIDIIDIIDIIDIIIIIIIIIDIIIIIIIIIIIIID>D>D>

TYPE CURVE DATA

K = 2.21280£-003
y0 = 7.16778E+000
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 7.168E+000 8.000E+001 4.361E-002



DATA SET:
n001a .oet
02/ 247982

AQUIFER TYPE:
Unconf ined
SOLUTION METHOD:
Bouwer-Rice

TEST DATE:

July 28, 1991

(cm)

Lol

ESTIMATED PARAMETERS:

K = 0.002213 cm/sec
y0 = 7,188 cmn

I

H

T T Illlq

® llllld

llllllllllllllllllllllllJllJlllllllll

Time (sec)

TEST DATA:

HO = 38.4 cn
rc = 2.54 ¢n
re = 3.720 cn
L = 274.3 ¢cn
D = 274.2 cn
H = 2724.3 cn

RISING HEAD RESULT, M-001-A

NAVY — WESTDIV

JAMES M. MONTGOMERY

tocatron: 1943—1956 Disposal Areq

Project No.:




M-002-A

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-107

1991

SE1000B

Environmental Logger
09/13 12:

Unit# 00515 Test# 9

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 09/13 10:58

45

0.00
10.09
0.00

Elapsed Time Value

(min) (ft)

0.0000 0.00
0.0033 0.00
0.0066 1.79
0.0099 1.24
0.0133 0.97
0.0166 0.92
0.0200 0.90
0.0233 0.87
0.0266 0.86
0.0300 0.82
0.0333 0.80
0.0500 0.68
0.0666 0.58
0.0833 0.49
0.1000 0.41
0.1166 0.35
0.1333 0.29
0.1500 0.25
0.1666 0.22
0.1833 0.19
0.2000 0.17
0.2166 0.15
0.2333 0.14
0.2500 0.12
0.2666 0.10
0.2833 0.09
0.3000 0.09

0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000

im

A\
0.08
0.07
0.06

- 0.04

0.04
0.03
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
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AQTESOLYV RESULTS
Version 1.10

02/24/92 16:06:00

TEST DESCRIPTION

Data set........... MOO2A.SET

Data set title..... RISING HEAD RESULT, M-002-A
Company...coeeeeuens J.M.MONTGOMERY, CONSULTING ENG
Project.i.ceeacnnns 2738.0262

Client.....vevuenns NAVY - WESTDIV
Location......cc... 1943-1956 Disposal Area

Test date.......... September 13, 1991

Knowns and Constants:

No. of data pointS....ecveevrncencens 46

Radius of well casing...ccceeveeeen. 2.54

Radius of well....cvcvececnnenncnees 5.79

Aquifer saturated thickness....:.... 73.15

Well screen length....c.ccvvivvnnnns 73.15

Static height of water in well...... 73.15

LOG(RE/RW) . .iivenrinneenacnennannnne 1.834

A, B, Covnvrrrrnnonncnaneccnansacnns 0.000, 0.000, 1.408

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 3.2909€-003
y0 = -1.3253E+100

€LLLLLLLLLLLLLLLLLLLLLLLLLLCLLLLCLLLLLCLKLKLKLEIIIDDIIIDIDIDIDIIDIIIDIIDIIIIIIIIIIIIID>>>>

TYPE CURVE DATA

K = 3.11689E-003
y0 = 4.50557E+000
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 4.506E+000 1.200E+002 4.423E-002
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0. 24. 48. 72. 96. 120.

Time (sec)

DATA SET:
MOO2A . BET
02724702

AQUIFER TYPE:
Unconfined
SOLUTION METHOD:
Bouwer-Rice

TEST DATE:
September 13, 1991

ESTIMATED PARAMETERS:

K = 0.00311? cm/sec
y0 = 4.508 cn

TEST DATA:

HO = 26.21 cm
rc = 2.%4 cn
re = 5.70 cn
L = 23.15 cm
b = 73.145 cm
H= 73.15 cn

RISING HEAD RESULT, M-002-A

J.M.MONTGOMERY, CONSULTING ENG

cliient: NAVY — WESTDIV

Project No.: 2738.0262

Location: 1943—1956 Disposal Area




M-003-A

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-107

1991

SE1000B

Environmental Logger
09/16 13:

Unit# 00515 Test# 1

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 09/16 09:19

26

0.00
10.09
0.00

Elapsed Time Value
(min) (ft)
0.0000 5.90
0.0033 7.47
0.0066 0.98
0.0099 1.43
0.0133 1.24
0.0166 1.16
0.0200 1.09
0.0233 1.00
0.0266 0.95
0.0300 0.88
0.0333 0.83
0.0500 0.62
0.0666 0.46
0.0833 0.35
0.1000 0.28
0.1166 0.22
0.1333 0.19
0.1500 0.16
0.1666 0.14
0.1833 0.13
0.2000 0.12
0.2166 0.11
0.2333 0.10
0.2500 0.09
0.2666 0.08
0.2833 0.08
0.3000 0.08

Tim
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000

\'
0.07
0.07
0.06

© 0.05

0.05
0.04
0.04
0.05
0.04
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03



€€LLLLLLLLLLLLLLLLLLLCLLLLLCLLLLLLCLCKKLCCKEIDIOPIDIDIDIDIDIDOIIDIIDIDIDDIIDIIIIIDIDIIDO>D>

AQTESOQOLYVY RESULTS
Version 1.10

06/08/92 . 06:18:01

TEST DESCRIPTION

Data set.....ceevnne MOO3A.SET

Data set title..... RISING HEAD RESULT, M-003-A
Company....eeeeeene J.M.MONTGOMERY, CONSULTING ENG
Project.c.ceecnness 2738.0262

Client....cevvuanne NAVY - WESTDIV
Location.....c.c.un 1943-1956 Disposal Area

Test date.......... September 16, 1991

Knowns and Constants:

No. of data points......ccuveeuenne. 45

Radius of well casing.........c...... 2.54

Radius of well.c.ovvviieennnnnnnnnnn. 5.79

Aquifer saturated thickness......... 225.3

well screen length.................. 225.3

Static height of water in well...... 225.3
LOG(RE/RW).vevvereuencncrecnnsnoonns 2.789

A, B, Cuvnniniiiinnteinncrecnnccannn 0.000, 0.000, 2.260

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 2.9409E-003
y0 = 4.2766E-306

€<LLLLLLLLLLLLLLLLLLLLLLLLLLLLCLLLLLCCLLCCLIIDDIDIDIIDIDDDIIDIIDDIDIFIIIIIIDIIIDIDIIIIIID>D>

TYPE CURVE DATA

K = 2.94090E-003
y0 = 8.56363£+000
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 8.564E+000 1.000E+002 5.432E-003



DATA SET:
MOO03A. SET

100. 06/08/82

AQUIFER TYPE:
Unconf i ned
SOLUTION METHOD:
Bouwer-Rice

TEST DATE:
Septamber 18, 1891

ESTIMATED PARAMETERS:

K = (0.002941 cm/sec
y0 = 8.584 cn

TEST DATA:

HO = 43.38 cm
rc = 2.54 cn
©O 0 00 OO0 0 0 re = 5.70 cn
L = 225.3 ¢cm
D = 225.3 cm
H = 225.3 cm

H

T 1 IIIII]

0.1 SERITRITIRETATICIN) ATTRTINN \RETRTUSURI ASTRATEIN
a. 20. 40. 60. 80. 100.
Time (sec)

RISING HEAD RESULT, M—-003-A

J.M.MONTGOMERY, CONSULTING ENG Ciient: NAVY — WESTDIV

Prolect No.: 2738.0262 Locatton: 1943—1956 Disposal Area




M-004-A

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-107

1991

SE1000B

Environmental Logger
09/16 13:

Unit# 00515 Test# 3

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 09/16 09:44

35

0.00
10.09
0.00

Elapsed Time Value
(min) (ft)
0.0000 0.00
0.0033 0.02
0.0066 6.00
0.0099 8.69
0.0133 -2.97
0.0166 4.09
0.0200 0.64
0.0233 2.94
0.0266 1.25
0.0300 2.45
0.0333 1.57
0.0500 1.93
0.0666 1.87
0.0833 1.83
0.1000 1.80
0.1166 1.78
0.1333 1.75
0.1500 1.73
0.1666 1.71
0.1833 1.68
0.2000 1.66
0.2166 1.64
0.2333 1.62
0.2500 1.60
0.2666 1.58
0.2833 1.56
0.3000 1.54

]

Tim
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000

V.
1.52
1.50
1.42

" 1.34

1.27
1.17
1.15
1.10
1.05
1.00
0.96
0.92
0.88
0.85
0.81
0.78
0.75
0.72
0.70
0.67
0.65
0.63
0.52
0.46
0.41
0.38
0.35
0.34
0.32
0.31
0.30
0.29
0.28
0.28
0.27



€L LLLLLLLLLLLLLLLLLLLLLLLLLLKCLLKLLLLLKLKLKLIIDIIDIIIIDIDIIIIDIIIDIIIDIIDDIDIIIIIIIIIIIIDID>

AQTESOLYV RESULTS
Version 1.10

06/04/92 . 03:38:44

TEST DESCRIPTION

Data set....cccvnn.e m004a.set

Data set title..... RISING HEAD RESULT, M-004-A
Company....eoeeeenne J.M._MONTGOMERY, CONSULTING ENG
Project....ccouuen- 2738.0262

Client...ccvvveenns NAVY - WESTDIV
Location.....eeeune 1943-1956 Disposal Area

Test date.......... September 16, 1991

Knowns and Constants:

No. of data pointS....eeeeevennoncns 50

Radius of well casing.....cccevennn. 2.54

Radius of well....coiveeerinnnnnnnss 5.79

Aquifer saturated thickness......... 228

Well screen length........coieannn.. 228

Static height of water in well...... 228

LOG(RE/RW) .o evveeeranrannccaannnass 2.799

S - O oS 0.000, 0,000, 2.276

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.6723E-004
y0 =  4.7289E-308

€LCLLLLLLLLLLLLLLLLLLLL LKL LKLLLKLKLKKKCLKLKLKKIIIDIDIDIDDIDDIIIIIIIIIIDIIIIDII222PI2>>)>

TYPE CURVE DATA

K = 3.00569€-004
y0 = 4.65933£+001
Time Drawdouwn Time Drawdown Time Drawdown

0.000E+000 4.659€+001 4.000E+002 2.238E+000



DATA SET:
n004s .00t
08/ 04/02

100. llllIlllllllll1117|||lll1llllllllIIII

Unconfined
SOLUTION METHOD:
Bouwer-Rice

TEST DATE:

_4 Septarber 18, 1991

B AQUIFER TYPE:

ESTIMATED PARAMETERS:

K = 0.000320D8 cm/sec
y0 =« 40.58 cn

(em)

10.

TEST DATA:

HO = 58.03 cm
rc = 2.%54 ¢n
re = 3.78 cn
L = 228. cm
P = 220. cn
H e 228. cn

H

T T ITll

T

1 1llllllLJlJllllllllljllllllllllllllll|1

‘0. 100. 200. 300. 400.
Time (sec)

RISING HEAD RESULT, M—-004-A

J.M.MONTGOMERY, CONSULTING ENG citient: NAVY — WESTDIV

Project No.: 2738.0262 Location: 1943—1956 Disposal Areaq




M-005-A El Tim A%

RISING HEAD FIELD DATA 0.3166 0.05
NAS ALAMEDA, CTO-107 0.3333 0.05
1991 0.4167 0.04
0.5000 - 0.03
SE1000B 0.5833 0.03
Environmental Logger 0.6667 0.03
08/08 17:04 0.7500 0.03
0.8333 0.02
Unit# 00515 Test# 9 0.9167 0.02
1.0000 0.02
INPUT 1: Level (F) TOC 1.0833 0.02
1.1667 0.02
Reference 0.00 1.2500 0.02
Scale factor  10.09 1.3333 0.02
Offset 0.00 1.4166 0.02
1.5000 0.02
Step# 0 08/08 14:26 1.5833 0.02
' 1.6667 0.02
Elapsed Time Value 1.7500 0.02
(min) (fv 1.8333 0.02
1.9167 0.02
0.0000 -0.00 2.0000 0.02
0.0033 0.00 2.5000 0.01
0.0066 2.61 3.0000 0.01
0.0099 4.07 3.5000 0.00
0.0133 1.25 4.0000 -0.00
0.0166 0.42 4.5000 -0.00
0.0200 1.62 5.0000 0.00
0.0233 1.53 5.5000 0.00
0.0266 1.33 6.0000 0.01
0.0300 1.25 6.5000 0.01
0.0333 1.19 7.0000 0.01
0.0500 0.80 7.5000 0.01
0.0666 0.56 8.0000 0.01
0.0833 0.38 8.5000 0.00
0.1000 0.27
0.1166 0.20
0.1333 0.16
0.1500 0.13
0.1666 0.11
0.1833 0.10
0.2000 0.09
0.2166 0.08
0.2333 0.07
0.2500 0.06
0.2666 0.06
0.2833 0.06

0.3000 0.05



€LCLLLLLLLLLLLLLCLLLLLLLLKLLLLCKLLKLLKLKKKKKCKIIODIDIIIDIIIDDIIIIIDIIDIIIIIIIIIDIIIIIIIIIIIDD>

AQTESOLYV RESULTS
Version 1.10

06/08/92 06:21:22

TEST DESCRIPTION

Data set....ceecun- MOO5A.SET

Data set title..... RISING HEAD RESULT, M-005-A
Company....covuvuee J.M._MONTGOMERY, CONSULTING ENG
Project....cceeuees 2738.0262

Client.....oeeun... NAVY - WESTDIV
Location......cue.. 1943-1956 Disposal Area

Test date.......... August 8, 1991

Knowns and Constants:

No. of data pointS....cecenvuvaennnn 44

Radius of well casing.......ccuevn... 2.54

Radius of well....covveeernrennnanns 5.79

Aquifer saturated thickness......... 228.6

Well screen length...........cuu.... 228.6

Static height of water in well...... 228.6

LOG(RE/RW) . evvneiiiiiinnnnencannanns 2.801

A, B, Covrriirinrreneesansnnenosnnss 0.000, 0.000, 2.279

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 3.6983e-003
y0 = 4.2766E-306

€LLLLLLLLLLLLLLLLLLLLLLCLLLLLCLLLLKLLLKCLKLKKLEIIIDIDIIDPIDIDIDIDIDIIIDIIIIIIDDIIIIIIDIDIDDD>

TYPE CURVE DATA

K = 3.69833E-003
y0 = 7.26001E+000
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 7.260E+000 1.000E+002 6.276E-004



DATA SET:
MOOSA.GET

100. ETTTITTT T T TTTTTT ALRLLLRLI RRRRRRRLL RARRRLRL 06/ 08/92

AQUIFER TYPE:
Unconfined
SOCLUTION METHQD:
Bouwer-Rice

TEST DATE:

August B8, 1991

L1l

:

1

[+]
o

10.

- O
o ESTIMATED PARAMETERS:

K = D.00D3888 cm/saec
y0 = 7.20 cm

o

(cm)
TT

! llllHl

T
1

TEST DATA:

HO = 48.38 cm
rc = 2.54 ¢cn
re = 3.720 cnm
L = 228.8 cm
b = 228.8 cm
Ha 228 8 cn

6 0 0000 0 0 0 a

T Illllq
1 llolHl

0.1 lllllllllllllllllllll IIIllIIlllllllllllllllllll

a. 20. 40. 60. 80. 100.
Time (sec)

RISING HEAD RESULT, M—-005-A

J.M.MONTGOMERY, CONSULTING ENG citent: NAVY — WESTDIV

Project No.: 2738.0262 Location: 1943—1956 Disposal Area




M-006-A El Tim \Y

RISING HEAD FIELD DATA 0.3166 0.16
NAS ALAMEDA, CTO-107 0.3333 0.15
1991 0.4167 0.10
0.5000 ~ 0.08
SE1000B 0.5833 0.06
Environmental Logger 0.6667 0.05
08/08 16:58 0.7500 0.04
0.8333 0.03
Unit# 00515 Test# 7 0.9167 0.02
1.0000 0.02
INPUT 1: Level (F) TOC 1.0833 0.02
1.1667 0.01
Reference 0.00 1.2500 0.01
Scale factor 10.09 1.3333 0.01
Offset 0.00 1.4166 0.00
1.5000 0.00
Step# 0 08/08 13:53 1.5833 0.00
1.6667 0.00
Elapsed Time Value ‘ 1.7500 0.00
(min) (ft) 1.8333 0.01
1.9167 0.01
0.0000 0.00 2.0000 0.01
0.0033 0.00 2.5000 0.01
0.0066 0.20 3.0000 0.00
0.0099 3.01 3.5000 0.00
0.0133 3.80 4.0000 0.00
0.0166 0.89 4.5000 -0.00
"~ 0.0200 2.36 5.0000 0.00
0.0233 1.68 5.5000 0.01
0.0266 1.67 6.0000 0.00
0.0300 1.64 6.5000 0.00
0.0333 1.57 7.0000 -0.00
0.0500 1.28 7.5000 -0.00
0.0666 1.06 8.0000 0.00
0.0833 0.88 8.5000 0.00
0.1000 0.75 9.0000 0.00
0.1166 0.64 9.5000 0.00
0.1333 0.55 10.0000 0.00
0.1500 0.47 12.0000 0.00
0.1666 0.41
0.1833 0.36
0.2000 0.32
0.2166 0.28
0.2333 0.26
0.2500 0.23
0.2666 0.21
0.2833 0.19

0.3000 0.18



€CLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLKLLCLLLKIIIIDIIIDIDDDIIDIDIIIIIIIIII2IID22D55>33>2>>>

AQTESOLYV RESULTS
version 1.10

02/25/92 10:09:57

TEST DESCRIPTION

Data set...ccevoasee m006a.set
Data set title..... RISING HEAD RESULT, M-006-A
Company...ceesse... J.M.MONTGOMERY, CONSULTING ENG

Project.cecceesccas 2738.0262

Client....... snsese NAVY - WESTDIV
Location...cevecans 1943-1956 Disposal Area
Test date.......... August 8, 1991

Knowns and Constants:

No. of data pointS....c..ceveneennens 33

Radius of well casing.....ccevcveens 2.54

Radius of Well.ciaveveeeneeenanceans 5.79

Aquifer saturated thickness......... 283.2

Well screen length.................. 283.2

Static height of water in well...... 283.2
Log(Re/RW).ccvenennnne vesnnene veeens 2.976

A, B, Covvvrnnnncncnae tesececeesaans 0.000, 0.000, 2.602

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 2.1885E-003
y0 = 3.9704E+002

€€LLLLLLLLLLLLLLLLLLLLLLLLLLCLCLLCLCCLCLLKLKLKKKOIIIIDIIDIIIIDDIIDIIIIDIIIIDIIIIIIIIIIPIIIIIDID

TYPE CURVE DATA

K = 1.74590E-003
y0 = 1.06311E+001
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 1.063E+001 7.900E+001 1.819€-001



100.
__1o.
£
L
-9
0.1

jll]Tllll Il]l]TTTT]1||]|||]l llllllll]l]]T1l|||t

3 ]

o .

o -
[+]
o

= ﬁ) -4

q’

q’ _:

-

7

Jl“ldll“l“llhll“lIHJHIHILUJ“]I“IH

0. 158 31.6 47.4 63.2 79.
Time (sec)

DATA SET:
n006a .set
027257903

AQUIFER TYPE:
Unconf ined

SOLUT ION METHOD:
Bouwar-Rice

TEST DATE:

Auguat 8, 1991

ESTIMATED PARAMETERS:

K = D.001748 cm/sec
y0 = 10.83 cm

TEST DATA:

HO = $1.21 ¢m
rc = 2.%4 ¢cn
re = S .28 cn
L = 283.2 ¢cn
b = 283.2 cn
H = 283.2 cm

RISING HEAD RESULT, M~006—-A

J.M.MONTGOMERY, CONSULTING ENG

cifent: NAVY — WESTDIV

Project No.: 2738.0262

Location: 1943-1956 Disposal Area




M-007-A Elapsed Time Value

RISING HEAD FIELD DATA 0.3166 -0.46
NAS ALAMEDA, CTO-107 0.3333 -0.48
1991 0.4167 -0.52
0.5000 - -0.55
SE1000B 0.5833 -0.56
Environmental Logger 0.6667 -0.57
08/08 16:46 0.7500 -0.57
0.8333 -0.57
Unit# 00515 Test# 3 0.9167 -0.57
1.0000 -0.57
INPUT 1: Level (F) TOC 1.0833 -0.57
1.1667 -0.58
Reference 0.00 1.2500 -0.58
Scale factor  10.09 1.3333 -0.57
Offset 0.00 1.4166 -0.57
1.5000 -0.57
Step# 0 08/08 12:06 1.5833 -0.58
1.6667 -0.58
Elapsed Time Value 1.7500 -0.57
(min) (o) 1.8333 -0.58
1.9167 -0.58
0.0000 -0.60 2.0000 -0.57
0.0033 -0.26 2.5000 -0.59
0.0066 3.23 3.0000 -0.59
0.0099 2.95 3.5000 -0.59
0.0133 0.73 4.0000 -0.59
0.0166 -0.43 4.5000 -0.59
0.0200 1.70 5.0000 -0.59
0.0233 1.35 5.5000 -0.59
0.0266 1.01
0.0300 1.02
0.0333 0.94
0.0500 0.67
0.0666 0.47
0.0833 0.31
0.1000 0.17
0.1166 0.06
0.1333 -0.02
0.1500 -0.10
0.1666 -0.17
0.1833 -0.22
0.2000 -0.27
0.2166 -0.31
0.2333 -0.35
0.2500 -0.38
0.2666 -0.40
0.2833 -0.43

0.3000 -0.44



€€L<LLLLLLLLLLLLLLLLLLLLLLLLLLCLLLKLCLKLKKLLEIDIIIDIDIIDIDIIIIIIIIIDIDIIIDIDIIIIIIIIIIIIIID>

AQTESOLYV RESULTS
Version 1.10

06/04/92 03:39:55

TEST DESCRIPTION

Data set...senncnns m007a.set

Data set title..... RISING HEAD RESULT, M-007-A
CoOmpany...oeeeevene J.M.MONTGOMERY, CONSULTING ENG
Project....oencecss 2738.0262

Client . oovveeenes NAVY - WESTDIV
Location...ceeeeueee 1943-1956 Disposal Area

Test date....c.cuen August 8, 1991

Knowns and Constants:

No. of data pointS....ecevacnenncnnn %

Radius of well casing......ceeeue ve. 2.54

Radius of well....coucenneeninnnnnns 5.79

Aquifer saturated thickness......... 298.7

Well screen length.......cccnvee... 298.7

Static height of water in well...... 298.7

LOG(RE/RW) e .cvvecnracennenncanccnans 3.019

A, B, Covuinreinennnenescoacensonnss 0.000, 0.000, 2.696

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.5716E-002
y0 = 4.7289E-308

€LLLLLLLLLLLLLLLLLLLLLLLLLLCLLLLLLLKLKLKKKKKIIIIIIIDIIIIIIPIIIIDIDIIIIIIIIIIIIIIIIIIIIID>

TYPE CURVE DATA

K = 1.57157e-002
y0 = 4.48127E+001
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 4.481E+001 6.000E+000 2.4B6E+000



DATA SET:
n007a .80t

100. LI L B B B B

(cm)

H

1. | 1 1 I I I !

T 08/04/02

AQUIFER TYPE:
Unconfined
SOLUTION METHOD:
Bouwar-Rice

TEST DATE:

August 8, 1891

-

ESTIMATED PARAMETERS:

K = 0.01372 cm/aec
y0 = 44.801 cn

TEST DATA:

HO = 31.02 cm
rc = 2.54 ¢cn
re = 3.720 cn
L = 208.7 cn
b = 288.7 cn
H = 208.7 cm

Time tsec)

|
4

RISING HEAD RESULT, M—007-A

J.M.MONTGOMERY, CONSULTING ENG

Ciient: NAVY — WESTDIV

Project No.: 2738.0262

Location: 1943—1956 Disposal Area




M-008-A

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-107

1991

SE1000B

Environmental Logger
08/08 16:

Unit# 00515 Test# 1

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 08/08 11:25

40

0.00
10.09
0.00

Elapsed Time Value
(min) (ft)
0.0000 0.56
0.0033 1.53
0.0066 4.33
0.0099 4.57
0.0133 0.88
0.0166 3.24
0.0200 2.42
0.0233 2.40
0.0266 2.30
0.0300 2.31
0.0333 2.24
0.0500 2.06
0.0666 1.91
0.0833 1.79
0.1000 1.68
0.1166 1.59
0.1333 1.51
0.1500 1.43
0.1666 1.36
0.1833 1.30
0.2000 1.25
0.2166 1.20
0.2333 1.15
0.2500 1.12
0.2666 1.08
0.2833 1.04
0.3000 1.01

El Tim
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000

10.0000
12.0000
14.0000
16.0000

\'%
0.98
0.95
0.85

© 0.77

0.72
0.68
0.65
0.64
0.62
0.61
0.60
0.59
0.58
0.58
0.57
0.57
0.57
0.57
0.57
0.57
0.56
0.56
0.55
0.56
0.56
0.57
0.57
0.57
0.57
0.56
0.56
0.56
0.56
0.56
0.55
0.56
0.56
0.56
0.53
0.55
0.53



€LLLLLLLLLLLLLLLLLLLLLL LKL LKLLKKLCLKKLKLKEIIDIDIIIIIIIDIIDIIIIIFIIIFDIIIIIIIIIIIIIIIID>D>

AQTESOLYV RESULTS
Version 1.10

02/25/92 . 10:20:22

TEST DESCRIPTION

Data Set...vevvesss m008a.set

Data set title..... RISING HEAD RESULY, M-008-A
Company....ceceeenee J.M.MONTGOMERY, CONSULTING ENG
Project............ 2738.0262

Client...ccvnvennas NAVY - WESTDIV
Location..cceeanan- 1943-1956 Disposal Area

Test date..cceceann August 8, 1991

Knowns and Constants:

No. of data pointS....cevvennccnnans 42

Radius of well casing........cecuu.e 2.54

Radius of well.....ovvviinnnanaaan. 5.79

Aquifer saturated thickness......... 298.7

Well screen length..........cc0ce... 298.7

Static height of water in well...... 298.7

LOG(RE/RW) . ceviceerecrccesnannannnas 3.019

A, B, Covvernnrnnnnntccnsnncaonccaas 0.000, 0.000, 2.6%96

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.4357e-003
y0 = 3.9704E+002

LLLLLLLLLLLLLLLLLLLLLLLCLLLLCLLCLLCLLCLCLLCKLCEIIDIDIPIDIIDIIIDIIIDIDIIIDIIIDIIIZIII>IDI>>>

TYPE CURVE DATA

= 1.32645E-003
= 2.02243E+001

< X
o
] L

Time Drawdown Time Drawdown Time Drawdown

0.000E+000 2.022E+001 1.190E+002 1.598E-001



100- ’_IIllllllIIIlllllllIlllllll”'lT1”TlTT]]lIIHIH:

10. =

1. =

u 4

0'1 JllllllllllllllllJlllllllllllllllllllllIllllllIH
0. 23.8 47.6 71.4 952 119.

Time (sec)

DATA SET:
n000a . .set
02/28/82

AQUIFER TYPE:
Unconf ined

SOLUT ION METHOOD:
Bouwer-Rice

TEST DATE:

August 8, 1991

ESTIMATED PARAMETERS:

K = 0.001328 cm/sec
y0 = 20.22 cm

TEST DATA:

HO = 37, cm

rc = 2.54 ¢cn
re = 5S.70 cm
L = 20808.7 cm
b = 2968.7 cm
H = 298.7 cm

RISING HEAD RESULT, M—-008—A

J.M.MONTGOMERY, CONSULTING ENG

Cilent:

NAVY — WESTDIV

Project No.:

2738.0262

Location: 1943—1956 Disposal Area




M-009-A

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-107

1991

SE1000B

Environmental Logger
08/06 18:

Unit# 00515 Test# 5

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

25

0.00
10.09
0.00

Step# 0 08/06 14:43

Elapsed Time Value
(min) (fv)
0.0000 2.82
0.0033 3.31
0.0066 2.38
0.0099 -0.14
0.0133 2.56
0.0166 1.70
0.0200 1.98
0.0233 1.75
0.0266 1.85
0.0300 1.74
0.0333 1.78
0.0500 1.67
0.0666 1.60
0.0833 1.54
0.1000 1.49
0.1166 1.44
0.1333 1.39
0.1500 1.35
0.1666 1.30
0.1833 1.27
0.2000 1.23
0.2166 1.19
0.2333 1.16
0.2500 1.13
0.2666 1.09
0.2833 1.06
0.3000 1.04

Tim
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000

- 3.0000

3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000

\%

0 98
0.86

" 0.76

0.67
0.60
0.54
0.48
0.43
0.39
0.36
0.33
0.30
0.28
0.26
0.24
0.23
0.21
0.20
0.19
0.17
0.16
0.13
0.11
0.09
0.08
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.06



€CLLLLLLLLLLLLLLLLLLLLLLCLLC LKL KEIIIIDIIIIPIPIDIIIIIIIIIIIIIIDIIIIIIIIIIID>D>

AQTESOLYVY RESULTS
Version 1.10

06/08/92 . 06:23:41
TEST DESCRIPTION
Data set........... MOO9A.SET
Data set title..... RISING HEAD RESULT, M-009-A
Company....coevevse J.M.MONTGOMERY, CONSULTING ENG
Project..ccececacas 2738.0262
Client......ocvnnne NAVY - WESTDIV
Location.....ccces. 1943-1956 Disposal Area
Test date.......... August 6, 1991
Knowns and Constants:
No. of data pointS.....cevcucunecenss 50
Radius of well casing..ccccevencnnns 2.57
Radius of well.....oniieieiacnncannns 5.79
Aquifer saturated thickness......... 357.2
Well screen length....cccccceveeaan. 304.8
Static height of water in well...... 357.2
LOG(RE/RM) e evrernnecnrncescancasans 3.137
A, B, Cuvrrniiiiieinosennonnnonsnnas 0.000, 0.000, 2.732

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 5.0051€-004
y0 =  4.2766E-306

€L LLLLLLLLLLLLLLLLLLLLLLLLLLLLCLLLLCLCLLKCEIDIDIDDIDIDIDIDDIIIDIDDDIDIIIIIIDIIIIDIDIIIIDDD>

TYPE CURVE DATA

K = 5.00506E-004
y0 = 2.76938€+001
Time Drawdown Time Drawdown Time Orawdouwn

0.000E+000 2.769E+001 3.500E+002 1.600E-001



DATA SET:
MO09A . SET

100. 06/08/02

AQUIFER TYPE:
Uncoeaf I nad

SOLUT ION METHOD:
Bouwer-Rice

TEST DATE:

August 6, 1991

ESTIMATED PARAMETERS:

K = 0.000300%5 cn/sec
y0 = 27.89 cm

(cm)

TEST DATA:

HO = 54.25 cnmn
re = 2.5 cn
re = S.729 cm
L = 304.8 cn
D = 3572.2 cm
Ha= 357.2 cm

H

lllllllllllllllllllllllllllllllllllllllllll lllllllllllllll!llllllll

a. 50. 100. 150. 200. 250. 300. 350.
Time (sec)

RISING HEAD RESULT, M—0038—-A

J.M.MONTGOMERY, CONSULTING ENG Client: NAVY — WESTDIV

Project No.: 2738.0262 Locatton: 1943—1956 Disposal Area




M-010-A Elapsed Time Value

RISING HEAD FIELD DATA 0.3166 0.28
NAS ALAMEDA, CTO-107 0.3333 0.26
1991 0.4167 0.17
0.5000 © 0.10
SE1000B 0.5833 0.05
Environmental Logger 0.6667 0.02
08/12 09:22 0.7500 0.00
0.8333 -0.01
Unit# 00515 Test# 1 0.9167 -0.03
1.0000 -0.04
INPUT 1: Level (F) TOC 1.0833 -0.05
1.1667 -0.06
Reference 0.00 v 1.2500 -0.07
Scale factor  10.09 1.3333 -0.07
Offset 0.00 1.4166 -0.08
1.5000 -0.09
Step# 0 08/09 12:43 1.5833 -0.09
1.6667 -0.09
Elapsed Time Value 1.7500 -0.10
(min) (ft) 1.8333 -0.10
1.9167 -0.10
0.0000 -0.14 2.0000 -0.10
0.0033 0.37 2.5000 -0.12
0.0066 3.59 3.0000 -0.12
0.0099 4.44 3.5000 -0.12
0.0133 0.19 4.0000 -0.13
0.0166 0.62 4.5000 -0.13
0.0200 1.95 5.0000 -0.13
0.0233 1.68 5.5000 -0.13
0.0266 1.61 6.0000 -0.13
0.0300 1.57 6.5000 -0.15
0.0333 1.53
0.0500 1.35
0.0666 1.20
0.0833 1.07
0.1000 0.96
0.1166 0.87
0.1333 0.78
0.1500 0.71
0.1666 0.64
0.1833 0.58
0.2000 0.53
0.2166 0.48
0.2333 0.44
0.2500 0.40
0.2666 0.37
0.2833 0.34

0.3000 0.31



€L LLLLLLLLLLLLLLLLLL LKL LCLLKLLKLKLCLKLKKKLKKCKIDIIPIIIDIDIIIDIDIIIIIIIIIDIIIIIIIIIIIIIII>>>D>

AQTESOLYV RESULTS
version 1.10

02/25/92 . 11:05:36

TEST DESCRIPTION

Data set....c.ceenne m010a.set

Data set title..... RISING HEAD RESULT, M-010-A
CoOmPaNY.ueceseennss J.M.MONTGOMERY, CONSULTING ENG
Project....cccuen.. 2738.0262

Client...vuieevnnnes NAVY - WESTDIV
Location..eeeecenn. West Beach Landfill

Test date.......... August 9, 1991

Knowns and Constants:

No. of data points......ececuvnnenns 26

Radius of well casing.........cev... 2.54

Radius of well...cvvviiivinninonnnns, 5.79

Aquifer saturated thickness......... 374

Well screen length.....cccvvnveenan. 304.8

Static height of water in well...... 374
Log(Re/RW)...oevennnnn veeessavnocans 3.166

A, B, Covrinnriiiieieneencennnnnnss 0.000, 0.000, 2.732

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 3.5010€-003
y0 = 6.9631E-239

€€ LLLLLLLLLLLLLLLLLCLLLLCLCLLLLCLCCLLCLCKKCKCKKKIODIIDIDIDDIIDIIDIDIDDIIIDIIIFIIIDIDIIIIIDIIDDI>D>>>

TYPE CURVE DATA

K = 3.50102€-003
y0 = 5.09542&+001
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 5.095e+001 3.900E+001 8.663E-001



DATA SET:
n010s .80t
02s2s/82

100.

LA AR LA RARA RN RARAARAN! llllllllllllllll”

AGQUIFER TYPE:
Unconf ined

SOLUT ION METHOD:
— Bouwer-Rice

TEST DATE:

August 9, 19491

10.

K = 0.003301 cnm/sec
y0 = 50.85 cn

(em)

| II]IHI

T IIIIHI

ESTIMATED PARAMETERS:

TEST DATA:

HO = 58.44 cn
rc = 2.%54 cm
re = 5.70 cm
L = 304.80 cm
D = 374. cm
He 374, cm

T

T lIIlHI

3
]

0 1 lllHllHIllHll“ll“ll“lllhll“ll“lll“i“ll
0. 7.8 15.6 23.4 31.2 39.
Time (sec)

RISING HEAD RESULT, M-010-A

J.M.MONTGOMERY, CONSULTING ENG Ciient: NAVY — WESTDIV

Project No.: 2738.0262 Location: West Beach Landfill




M-011-A

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-107

1991

SE2000
Environmental Logger
08/02 07:37

Unit#

INPUT 1: Level (F) TOC

Reference
SG

Linearity
Scale factor
Offset

Delay mSEC

Test 9

0.000
1.000
0.000
49.900
0.010
50.000

Step O 08/01 15:43:27

Elapsed Time INPUT 1

(min) (ft)

0.0000 0.315
0.0083 4.080
0.0166 1.670
0.0250 1.465
0.0333 1.355
0.0416 1.213
0.0500 1.118
0.0583 1.024
0.0666 0.929
0.0750 0.850
0.0833 0.787
0.1000 0.661
0.1166 0.582
0.1333 0.488
0.1500 0.425
0.1666 0.378
0.1833 0.315
0.2000 0.283
0.2166 0.252
0.2333 0.220
0.2500 0.189
0.2666 0.173
0.2833 0.157
0.3000 0.141

Tim
0.3166
0.3333
0.4166
0.5000
0.5833
0.6666
0.7500
0.8333
0.9166
1.0000
1.0833
1.1666
1.2500
1.3333
1.4166
1.5000
1.5833
1.6666
1.7500
1.8333
1.9166
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000

V.
0.126
0.110
0.078

" 0.047

0.031
0.031
0.015
0.015
0.015
0.000
0.000
0.000
0.000
0.000
0.000
-0.015
-0.015
-0.015
-0.015
-0.015
-0.015
-0.015
-0.015
-0.031
-0.031
-0.015
-0.031
-0.031
-0.031
-0.031
-0.031
-0.031
-0.031
-0.031
-0.031
-0.031



€<LLLLLLLLLLLLCL LKL KKK KKLKLKKLKKKKIIDIIDIIIIIDIIIDIIIIDIIDIIDIIIIIIIIIIDIIIIO>>>D>

AQTESOLYV RESULTS

Version 1.10

02/25/92 . 10:51:38
TEST DESCRIPTION

Data set........... m01ta.set

Data set title..... RISING HEAD RESULT, M-011-A

Company....ceeeeees J.M.MONTGOMERY, CONSULTING ENG

Project....ccccunnn 2738.0262

Client............. NAVY - WESTDIV

Location...c.cecevse West Beach Landfill

Test date.......... August 1, 1991

Knowns and Constants:

No. of data pointS.....ccceevnvennans 30
Radius of well casing.......ccevuu... 2.54
Radius of well....... sececcastnansas 5.79
Aquifer saturated thickness......... 301.1
Well screen length.......ccccvvea.n. 301.1
Static height of water in well...... 3011
LOG(RE/RMW) . .ovviiiannenccnasnnanas . 3.026
P - 0.000,

0.000, 2.710

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 2.9951E-003
y0 = 3.9704E+002

€LLLLLLLLLLLLLLLCLLLLLLLLLLLLLLCLLCLLLKKLCKLCKIDIDIDDDIIDDIDIDIIDIIDDIIIIIIDIIIIIIII>>3>>>>

TYPE CURVE DATA

K = 2.63776E-003
y0 = 1.61601E+001
Time Drawdown Time Drawdown

0.000E+000 1.616E+001 5.400E+001 1.995E-001

Drawdown



DATA SET:
n011a .00t

100. -_H]llllllllllllllllllllllllll lIlll]llllllll”T 82/23/82

AQUIFER TYPE:
Unconf 1 ned
SOLUTION METHQD:
Bouwer-Rice

TEST DATE:

August 1, 1801

111t

o
|

10.

ESTIMATED PARAMETERS:

K = 0.00268638 cn/sec
y0 = 16.18 cm

(cm)

| IIIIIII

L Illllll

TEST DATA:

HO = S0.8 cm
rc = 2.%4 cm
re = 3.20 ca
L = 301.1 cm
b = 301.1 cm
H e 301.1 cn

H
T T

L tal Il IJ]

0 1 lllllllllIlllilllllILllllllllJlllllllllllllLLLlll
0. 10.8 21.6 32.4 43.2 54.
Time (sec)

RISING HEAD RESULT, M=011-A

J.M.MONTGOMERY, CONSULTING ENG ctient: NAVY — WESTDIV

Project No.: 2738.0262 Locatton: West Beach Landfill




M-012-A

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-107

1991

SE1000B

Environmental Logger
08/02 07:

Unit# 00515 Test# 9

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 08/01 13:48

00

0.00
10.09
0.00

Elapsed Time Value
(min) (fo)
0.0000 -0.00
0.0033 0.00
0.0066 4.35
0.0099 5.86
0.0133 0.56
0.0166 0.12
0.0200 1.99
0.0233 1.58
0.0266 1.55
0.0300 1.50
0.0333 1.49
0.0500 1.32
0.0666 1.20
0.0833 1.08
0.1000 0.99
0.1166 0.90
0.1333 0.83
0.1500 0.77
0.1666 0.71
0.1833 0.66
0.2000 0.62
0.2166 0.57
0.2333 0.53
0.2500 0.50
0.2666 0.47
0.2833 0.44
0.3000 0.42

El

Tim
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000

A%
0.40
0.38
0.31

- 0.26

0.22
0.20
0.18
0.16
0.15
0.14
0.13
0.12
0.11
0.11
0.10
0.09
0.09
0.08
0.08
0.07
0.07
0.07
0.05
0.03
0.03
0.02
0.02
0.01
0.01
0.01
0.00
0.00
0.01
0.02



€LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLCLLKLCLKLKLCLKLLEIDIDIIIIDIIDIDIDIDDIDIIIIIDIDDIIIIDDDIIIF>ID>

AQTESOLY RESULTS
version 1.10

02/25/92 . 13:05:42

TEST DESCRIPTION

Data set.......c.... m012a.set

Data set title..... RISING HEAD RESULT, M-012-A
Company....cceeeee- J.M_MONTGOMERY, CONSULTING ENG
Project....cccceeane 2738.0262

Client.....ceneeene NAVY - WESTDIV
Location....cevvnne West Beach Landfill

Test date..oceccans August 1, 1991

Knowns and Constants:

No. of data pointS....cccvevevennnces 50

Radius of well casing.....cccveeennn. 2.54

Radius of well.coeeivrneneiranennnns 5.79

Aquifer saturated thickness......... 304.8

Well screen tength.................. 304.8

Static height of water in well...... 304.8

LOGCRE/RW) ccvnevenncncrascscncncanea 3.036

S - R o 0.000, 0.000, 2.732

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 4.6429E-004
y0 = -1.3253E+100

€€LLLLLLLLLLLLLLLLLLLLLLCLCLLLCCLLLLCLKLCLCLKLKKEIDPIDIIIDIDIDDIDIDIDIIDIIIIIIIIIIIIIIIIIDIIIIID>

TYPE CURVE DATA

K = 4.09096E-004
y0 = 8.79321E+000
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 8.793E+000 3.590E+002 9.094E-002



100.

10. - ©

(cm)

;
LIL Tlllw

T

0 1 lllllllllllllllllllIllllllllllllllllllllllllll

DATA SET:
00128 .80t
02s2s/02

AQUIFER TYPE:
Unconaf )ined
SOLUTION METHOD:
Bouwer-Rice

TEST DATE:

Auguet 1, 1981

ESTIMATED PARAMETERS:

K = 0.0004091 cn/nec
y0 = 8.7893 cm

| lllll”

TEST DATA:

HO = 60.86 cn
rc = 2.54 ¢cn
re = 5.720 cm
L = 304.8 cm
D = 304.8 cm
H = 304.8 cm

A llIIHI

|

0. 71.8 143.6 2154 287.2 359.

Time (sec)

RISING HEAD RESULT, M-012-A

J.M.MONTGOMERY, CONSULTING ENG

citent: NAVY — WESTDIV

Project No.: 2738.0262

Locatton: West Beach Landfill




M-013-A Elapsed Time  Value

RISING HEAD FIELD DATA 0.3166 1.528
NAS ALAMEDA, CTO-107 0.3333 1.512
1991 0.4166 1.465
0.5000 " 1.433

SE2000 0.5833 1.402
Environmental Logger 0.6666 1.386
08/02 07:29 0.7500 1.370
0.8333 1.355

Unit# Test 3 0.9166 1.339
1.0000 1.339

INPUT 1: Level (F) TOC 1.0833 1.323
1.1666 1.323

Reference 0.000 1.2500 1.323
SG 1.000 1.3333 1.307
Linearity 0.000 1.4166 1.307
Scale factor 49.900 1.5000 1.307
Offset 0.010 1.5833 1.307
Delay mSEC 50.000 1.6666 1.292
1.7500 1.292

Step O 08/01 13:16:44 1.8333 1.292
1.9166 1.276

Elapsed Time INPUT 1 2.0000 1.292
(min) (ft) 2.5000 1.276
3.0000 1.276

0.0000 3.671 3.5000 1.260
0.0083 1.874 4.0000 1.260
0.0166 2.741 4.5000 1.260
0.0250 2.615 5.0000 1.260
0.0333 2.505 5.5000 1.260
0.0416 2.426 6.0000 1.260
0.0500 2.331 6.5000 1.260
0.0583 2.268 7.0000 1.244
0.0666 2.205 7.5000 1.244
0.0750 2.142 8.0000 1.260

0.0833 2.095
0.1000 2.001
0.1166 1.922
0.1333 1.859
0.1500 1.796
0.1666 1.748
0.1833 1.717
0.2000 1.670
0.2166 1.654
0.2333 1.622
0.2500 1.591
0.2666 1.575
0.2833 1.559
0.3000 1.544



€€LLLLLLLLLLLLLLLLLLLLLLL LKL CLEIDIDODIDIIIDIDIIDIDIIDIIDIIDIIIDIIIIIIDIIDI>DD>>>

AQTESOLYV RESULTS
Version 1.10

02/25/92 . 13:14:50

TEST DESCRIPTION

Data set........... m013a.set

Data set title..... RISING HEAD RESULT, M-013-A
Company.....occvuen J.M_MONTGOMERY, CONSULTING ENG
Project...cccovenne 2738.0262

Client.....cvunnn.. NAVY - WESTDIV
Location......ceu.- West Beach Landfill

Test date..cceaceans August 1, 1991

Knowns and Constants:

No. of data pointS....cceneecescnnans 45

Radius of well casing......coeeveene 2.54

Radius of well.......occiuiiieiaanns 5.79

Aquifer saturated thickness......... 273.1

well screen length......ccovienennn. 273.1

Static height of water in well...... 273.1

LOG(RE/RW) e vreeerrneesencaeasnannees 2.947

S O o 0.000, 0.000, 2.542

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.0446E-003
y0 = -1.3253E+100

€LLLLLLLLLLLLLLLLLCLLLLLLLLLLCLCLLLCLLLCLKKCKLIIDDIDDDIDDIDDIDIIDIDIIDIIDIDIIIDPIID2>2>35>>>

TYPE CURVE DATA

K = 1.04456E-003
y0 = 1.25740E+001
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 1.257E+001 1.790E+002 5.843E-002



DATA SET:
n013e .00t
02/23/02

100.

AGUIFER TYPE:
Unconf1nad

SOLUT ION METHQOD:
Bouwer-Rice

TEST DATE:

Auguet 1, 1891

L1 Leett

10.

ESTIMATED PARAMETERS:

K = 0.001045 cn/sec
y0 = 12.37 cm

(cm)

1 IIIUJI

TEST DATA:

HO = 45.14 c»
rc = 2.%54 ¢cm
re = 5.728 cm
L = 273.1 cnm
b= 273.1 cm
H= 273.1 cm

1T 1rIiman

[+}
llJIIH’

LR ITTT”

|

().1 lllllllllIlllllllllIllllllllllllllllJlLllll 11
0. 35.8 71.6 107.4 143.2 1789.
Time (sec)

RISING HEAD RESULT, M=013-A

J.M.MONTGOMERY, CONSULTING ENG ciient: NAVY — WESTDIV

Project No.: 2738.0262 . |Location: West Beach Landfill




M-014-A

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-107

1991

SE2000
Environmental Logger
08/02 07:24

Unit#

INPUT 1: Level (F) TOC

Reference
SG

Linearity
Scale factor
Offset

Delay mSEC

Test 1

0.000
1.000
0.000

49.900
0.010
50.000

Step 0 08/01 10:00:51

Elapsed Time INPUT 1

(min) (ft)

0.0000 1.748
0.0083 1.055
0.0166 1.355
0.0250 1.197
0.0333 1.039
0.0416 0.913
0.0500 0.803
0.0583 0.709
0.0666 0.630
0.0750 0.551
0.0833 0.488
0.1000 0.393
0.1166 0.315
0.1333 0.252
0.1500 0.204
0.1666 0.173
0.1833 0.141
0.2000 0.126
0.2166 0.110
0.2333 0.094
0.2500 0.078
0.2666 0.063
0.2833 0.063
0.3000 0.047

El Tim
0.3166
0.3333
0.4166
0.5000
0.5833
0.6666
0.7500
0.8333
0.9166
1.0000
1.0833
1.1666
1.2500
1.3333
1.4166
1.5000
1.5833
1.6666
1.7500
1.8333
1.9166
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000
10.0000
12.0000

V.
0.047
0.031
0.015

"~ 0.015

0.000
0.000
0.000
0.000
0.000
0.000
0.000
-0.015
-0.015
0.000
0.000
-0.015
0.000
-0.015
-0.015
0.000
0.000
0.000
-0.015
-0.015
-0.015
-0.015
-0.015
-0.015
-0.015
-0.015
-0.015
-0.015
-0.015
-0.015
-0.015
-0.015
-0.015
-0.015
-0.015



€€LLLLLLLLLLLLLLLLLLLCLLLLLLLKCKLKLKKLLKKKKLKIIDIIDIDIIDIIDIIDIIDIIDIDIIIIIIIIIIIIIIIIIIIID>D>

AQTESOLYV RESULTS
Version 1.10

02/25/92 . 13:22:13

TEST DESCRIPTION

Data set........... m014a.set

Data set title..... RISING HEAD RESULT, M-014-A
Company....ceeeeees J.M.MONTGOMERY, CONSULTING ENG
Project....ccveens- 2738.0262

Client...covvvuenns NAVY - WESTDIV
Location....c..c.c... West Beach Landfill

Test date....ccveu August 1, 1991

Knowns and Constants:

No. of data points.......ccceveenenn. 25

Radius of well casing...ccccevuennne 2.54

Radius of well...cvvevineninnnnnnnes 5.79

Aquifer saturated thickness..... ... 288

Well screen length......c.coccvneen. 288

Static height of water in well...... 288
Log(Re/RW).cevevecnnnn evesercascanes 2.99

A, B, Covirnirrreennenesannonnennnas 0.000, 0.000, 2.631

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 5.6778E-003
y0 = -1.3253e+100

€CLCLLLLLLLLLLLLLLLLLLLLC LKL LKLEIIIDIDIDIDIIDIIDIDIIIIIIDIIIIIIIIDIIIIIIIIIIII>D>

TYPE CURVE DATA

K = 5.26026E-003
y0 = 2.20814E+001
Time Drawdown Time Orawdouwn Time Drawdown

0.000E+000 2.208E+001 3.000E+001 1.983E-001



DATA SET:
n014e.s0t
100 IIHIHIIIIIIIIIII TTTTTTTTT lllllllll]TTllll 02/ 23/82

AQUIFER TYPE.
Unconfined

Q SOLUT ION METHQOD:
Bouwer-Rice

TEST DATE:

AugQuat 1, 1991

1 11ttt

)
1

10.

ESTIMATED PARAMETERS:

K = 0.00526 cme/sec
y0 = 22.08 cn

(cm)
T IIHII

| llIIIII

TEST DATA:

HO = 41.3 cm
rc = 2.54 cm
re = 3.78 cm
L = 288. cw
D = 288. cm
Heae 288. cm

T
1

H.
T llllll

%l

T

0.1 LlJllllllllHllIlllllllllllllllllllIIlIllJllllll
0. 6. 12. 18. 24. 30.
Time (sec)

RISING HEAD RESULT, M-014-A

J.M.MONTGOMERY, CONSULTING ENG Citent: NAVY — WESTDIV

Project No.: 2738.0262 Location: West Beach Landfill




M-015-A

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-107

1991

SE2000
Environmental Logger

07/31 19:

Unit#

INPUT 1: Level (F) TOC

22

Test 7

Reference 0.000
SG 1.000
Linearity 0.000
Scale factor 49.900
Offset 0.010
Delay mSEC 50.000
Step 0 07/31 15:24:03
Elapsed Time INPUT 1
(min) (ft)
0.0000 3.686
0.0083 -0.677
0.0166 1.339
0.0250 1.102
0.0333 0.945
0.0416 0.787
0.0500 0.677
0.0583 0.567
0.0666 0.472
0.0750 0.393
0.0833 0.330
0.1000 0.236
0.1166 0.173
0.1333 0.126
0.1500 0.078
0.1666 0.063
0.1833 0.031
0.2000 0.015
0.2166 0.015
0.2333 0.000
0.2500 -0.015
0.2666 -0.015
0.2833 -0.031
0.3000 -0.031

El Tim
0.3166
0.3333
0.4166
0.5000
0.5833
0.6666
0.7500
0.8333
0.9166
1.0000
1.0833
1.1666
1.2500
1.3333
1.4166
1.5000
1.5833
1.6666
1.7500
1.8333
1.9166
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000
10.0000
12.0000

A
-0.031
-0.047
-0.063

-0.063

-0.078
-0.078
-0.078
-0.078
-0.078
-0.094
-0.094
-0.094
-0.094
-0.094
-0.094
-0.094
-0.094
-0.094
-0.094
-0.094
-0.094
-0.110
-0.110
-0.110
-0.110
-0.110
-0.126
-0.110
-0.126
-0.126
-0.126
-0.126
-0.126
-0.126
-0.126
-0.189
-0.157
-0.031
-0.110



€LLLLLLLLLLLLLLLLLLLLLCLLLLLLLCLCLCLLKLKKLKLKKKEIIIIDIDIDIDIIIDIDIDIDIDIDDIIDIDIIIIIIIIIIDII>IIID>>>

AQTESOLY RESULTS
Version 1.10

06/08/92 . 06:25:18

TEST DESCRIPTION

Data set......vvu.s MO15A.SET

Data set title..... RISING HEAD RESULT, M-015-A
Company....coeeeeee J.M.MONTGOMERY, CONSULTING ENG
Project......ocvu.- 2738.0262

Client...ooieeiennnn NAVY - WESTDIV
Location........... West Beach Landfill

Test date.......... July 31, 1991

Knowns and Constants:

No. of data pointS.....ccveveueennn. 16

Radius of well casing............... 2.54

Radius of well..ooveiiennrinnnennnn, 5.79

Aquifer saturated thickness......... 295.4

Well screen length.....c.cccvnnnen.. 295.4

Static height of water in well...... 295.4

LOG(RE/RM) e erviverneeeanncasanoonces 3.01

A, B, Covrrnnnrrneonnnnennccacnnneas 0.000, -0.000, 2.675

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.,3401€E-004
y0 = 4.2766E-306

LLLLLLLLLLLLLLLLLCLCLLLLLLCLLLCLL L LLKKLLKKLIIDIDPIDDDIDDIIDDIIIIIIIIIIIIIIIII>>>>>>

TYPE CURVE DATA

K = 1.12392E-002
y0 = 3.97928E+001
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 3.979E+001 1.200E+001 6.S80E-001



DATA SET:
MO1SA . GET
aesos/92

100. AL LR AN) AR RRRE LR LAY RALARAR

AQUIFER TYPE:
Unconfined

SOLUT ION METHOD:
— Bouwer-Rice

TEST DATE:

July 31, 1981

-
-

ESTIMATED PARAMETERS:

K = 0D.01124 cm/aec
y0 = 38.79 cm

1 llllHI

TEST DATA:

HO = 40.81 cm
rc = 2.54 cn
re = 3. 720 cm
L = 285.4 ¢cn
b = 2S5.4 cn
H= 295.4 cn

T 1
1

H

T IIIIHI
| Hl

T
{

0.1 lHlllHlIlUlllHlllHlllIHIllHllIHI]IHIIIH

0. 2.4 4.8 7.2 9.6 12.
Time (sec)

RISING HEAD RESULT, M-015-A

J.M.MONTGOMERY, CONSULTING ENG ciient: NAVY — WESTDIV

Project No.: 2738.0262 Location: West Beach Landfill




M-016-A

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-107

1991

SE1000B

Environmental Logger
07/31 18:

Unit# 00515 Test# 7

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

54

0.00
10.09
0.00

Step# 0 07/31 15:31

Elapsed Time Value
(min) (ft)
0.0000 3.14
0.0033 4.12
0.0066 10.01
0.0099 2.93
0.0133 5.29
0.0166 5.07
0.0200 4.98
0.0233 4.93
0.0266 4.89
0.0300 4.83
0.0333 4.77
0.0500 4.57
0.0666 4.39
0.0833 4.24
0.1000 4.10
0.1166 3.99
0.1333 3.89
0.1500 3.81
0.1666 3.74
0.1833 3.67
0.2000 3.62
0.2166 3.58
0.2333 3.55
0.2500 3.52
0.2666 3.49
0.2833 3.47
0.3000 3.45

El Tim
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000

10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000
28.0000
30.0000

A
3.43
3.41
3.35

" 3.31

3.28
3.25
3.24
3.22
3.21

3.20
3.19
3.18
3.17
3.17
3.17
3.16
3.16
3.16
3.16
3.16
3.15

3.15
3.14
3.13

3.13
3.13

3.13

3.12

3.12

3.11

3.11

3.12
3.11

3.11

3.11

3.10
3.10
3.11
3.10
3.09
3.10
3.09
3.09
3.08
3.08
3.08
3.07
3.07

Ela Tim
32.0000
34.0000
36.0000
38.0000

Value
3.07
3.06
3.06
3.05



€LLLLLLLLCLLLLLLLLLLCLLLKLLL LKL CLLLKCLCLCKKCKCEIIDIIIIIIIDIDIIIIIIIIIIIIIIIIIIIDIIIIII>>D>

AQTESOLY RESULTS
Version 1.10

06/08/92 06:27:49

TEST DESCRIPTION

Data set........... MO16A.SET

Data set title..... RISING HEAD RESULT, M-016-A
Company.....coevvn. J.M.MONTGOMERY, CONSULTING ENG
Project....cevuuv.n 2738.0262

Client.....ovveenns NAVY - WESTDIV
Location.....ceue.s West Beach Landfill

Test date.......... July 31, 1991

Knowns and Constants:

No. of data pointS..e..veeecceecanna. 73

Radius of well casing........cvvea.e 2.54

Radius of well.....coveniennnnnnnan. 5.79

Aquifer saturated thickness......... 226.5

Well screen length..........cccc..... 226.5

Static height of water in well...... 226.5

LOG(RE/RMW) .o vveinnnnencenceaannas 2.794

A, B, Covrinniiiiiiiinenseccnnannnan 0.000, 0.000, 2.267

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.2651E-003
y0 = 4.2766E-306

€LLLLLLLLLLLLLLLCLLLLLLLLLLLLLLLCCLLKLLCKKLCEIIDDDDIIDIIDDIDIDIDIDIDIIDIIIIIDIIIIIIIIIIDID>

TYPE CURVE DATA

K = 1.97373e-003
y0 = 3.00154E+001
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 3.002E+001 3.000E+002 1.034E-005



DATA SET:
MO16A.6ET
FTESTTTTET I F'TTTrrrrrty I trrTrTirrig aeson/82

100.

AQUIFER TYPE:
Unconf ined

SOLUT ION METHOD:
Bouwer-Rice

TEST DATE:

July 31, 1991

1 1111

1

ESTIMATED PARAMETERS:

K = 0.081874 cm/sec
y0 = 30.02 cn

T IIIIHI

]
©
-]
°

| llllHI

TEST DATA:

HO = 68.28 cm
rc = 2.54 ¢cnm
re = 3.728 cn
L = 220.5 cm
b = 226.5 cm
H = 228.35 cm

H

T Illllq
Ll lllld

1
|

0.1 111 J 111t Il 11311111 II L1144 1t 11

Q. 100. 200. 300.
Time (sec)

RISING HEAD RESULT, M-016-A

J.M.MONTGOMERY, CONSULTING ENG Client: NAVY — WESTDIV

Project No.: 2738.0262 Location: West Beach Landfill




M-017-A

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-107

1991

SE1000B

Environmental Logger
07/31 18:

Unit# 00515 Test# 5

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 07/31 13:40

48

0.00
10.09
0.00

Elapsed Time Value
(min) (fv)
0.0000 3.81
0.0033 3.48
0.0066 4.07
0.0099 10.55
0.0133 4.14
0.0166 5.18
0.0200 5.09
0.0233 5.01
0.0266 4.90
0.0300 4.90
0.0333 4.85
0.0500 4.62
0.0666 4.45
0.0833 4.30
0.1000 4.18
0.1166 4.09
0.1333 4.01
0.1500 3.96
0.1666 3.92
0.1833 3.88
0.2000 3.86
0.2166 3.84
0.2333 3.82
0.2500 3.81
0.2666 3.80
0.2833 3.79
0.3000 3.78

El Tim
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000

10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000
28.0000
30.0000

V.
3.7
3.76
3.74

" 3.72

3.70
3.69
3.68
3.67
3.67
3.67
3.66
3.66
3.66
3.66
3.66
3.66
3.65
3.65
3.64
3.64
3.63
3.63
3.62
3.62
3.61
3.60
3.60
3.61
3.62
3.62
3.61
3.60
3.60
3.58
3.57
3.57
3.56
3.56
3.54
3.53
3.51
3.49
3.49
3.47
3.45
3.44
3.41
3.41

El Tim
32.0000
34.0000
36.0000
38.0000
40.0000
42.0000
44.0000
46.0000
48.0000
50.0000
52.0000

V.
3.39
3.38
3.37
3.34
3.34
3.33
3.31
3.31
3.28
3.28
3.27



€CLCLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLCLCLCLKLKLCLIIIDFDDIFDIDIIIDIDDDDIDDDIIDI2I223233>>>3>>>>

AQTESOLYV RESULTS
Version 1.10

06708792 . 06:30:26
TEST DESCRIPTION

Data set....cevcene MO17A.SET

Data set title..... RISING HEAD RESULT, M-017-A

Company....ceecvene J.M.MONTGOMERY, CONSULTING ENG

Project..ccveenvees 2738.0262

Client...cccenenens NAVY - WESTDIV

Location..cccesesess West Beach Landfill

Test date.......... July 31, 1991

Knowns and Constants:

No. of data pointS.....ccccveeecnnnne 79

Radius of well casing......ceeeveve- 2.54

Radius of well....covereniinnnennnen 5.79

Aquifer saturated thickness......... 161.5

Well screen length....cciuiiaiiananes 161.5

Static height of water in well...... 161.5

LOG(RE/RMW) ... vvieeirnnnacnccneannnas 2.508

S - o g 0.000, 0.000, 1.903

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

————=

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 3.0654E-003
y0 = 4.2766E-306

€LLLLLLLLLLLLLLLLLLLLLLLLLLLLKLLLKLLLKKLLKKKIIDIDIIIPIIIIDIDIIIIIIDIIPIIDIIIIDIPIIRIIIDIIIIND

TYPE CURVE DATA

K = 3.06544E-003
y0 = 3.47167E+001
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 3.472E+001 1.000€+002 7.632E-002



DATA SET:
MO17A, SET

100. IIIITI1TTI1IIIIIIII lllllllllllllllllll IRAREASARI 06/08/82

(cm)

o°bw

H

-]
-]
o

-

- AQUIFER TYPE:
Unconfined

SOLUT ION METHQD:
Bouwer-Rice

TEST DATE:

July 31, 1991

i ESTIMATED PARAMETERS:

K = 0.003085 cm/sec
y0 = 34.72 cn

TEST DATA:

HO = $38.22 cn
rc = 2.54 ¢cn
re = 5.720 cn
L = 101.3 cn
b = 461.3 ¢cn
H = 161.5 cn

0500
© 00000 5 4

10 HllHLJllllHllHIIHIIHIll“llHlldlllHlJH

0.

20.

40. 60. 80. - 100.
Time (sec)

RISING HEAD RESULT, M=017-A

J.M.MONTGOMERY, CONSULTING ENG Client: NAVY — WESTDIV

Project No.:

2738.0262

Location: West Beach Landfill




M-018-A

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-107

1991

SE2000
Environmental Logger
07/31 19:17

Unit#

INPUT 1: Level (F) TOC

Reference
SG

Linearity
Scale factor
Offset

Delay mSEC

Test 5

0.000
1.000
0.000

49.900
0.010
50.000

Step O 07/31 12:46:48

Elapsed Time INPUT 1

(min) (ft)

0.0000 2.442
0.0083 1.433
0.0166 1.260
0.0250 1.087
0.0333 0.929
0.0416 0.803
0.0500 0.693
0.0583 0.582
0.0666 0.504
0.0750 0.425
0.0833 0.346
0.1000 0.236
0.1166 0.141
0.1333 0.078
0.1500 0.031
0.1666 0.000
0.1833 -0.015
0.2000 -0.031
0.2166 -0.047
0.2333 -0.063
0.2500 -0.078
0.2666 -0.078
0.2833 -0.094
0.3000 -0.094

El Tim
0.3166
0.3333
0.4166
0.5000
0.5833
0.6666
0.7500
0.8333
0.9166
1.0000
1.0833
1.1666
1.2500
1.3333
1.4166
1.5000
1.5833
1.6666
1.7500
1.8333
1.9166
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000
10.0000
12.0000
14.0000
16.0000
18.0000

20.0000
22.0000
24.0000
26.0000
28.0000
30.0000

\%
-0.094
-0.110
-0.126

-0.141

-0.141
-0.157
-0.157
-0.157
-0.157
-0.157
-0.157
-0.173
-0.157
-0.157
-0.157
-0.173
-0.157
-0.173
-0.173
-0.173
-0.173
-0.173
-0.173
-0.189
-0.173
-0.189
-0.189
-0.189
-0.189
-0.204
-0.204
-0.204
-0.204
-0.220
-0.220
-0.220
-0.220
-0.220
-0.220
-0.236
-0.252
-0.267
-0.283
-0.299
-0.315
-0.330
-0.346
-0.362

El Tim
32.0000
34.0000
36.0000
38.0000
40.0000
42.0000
44.0000
46.0000

A%
-0.362
-0.378
-0.393
-0.409
-0.425
-0.441
-0.456
-0.488



€€LLLLLLLLLLLLLLLLLLLLCLLL LKL LKL KIDIIIIIIIIIDIDIDIIDIIIIIIIDIIIIIIIIDIIIIIIDIII>D>

AQTESOLY RESULTS
version 1.10

06/04/92 . 03:50:17

TEST DESCRIPTION

Data set........... m018a.set

Data set title..... RISING HEAD RESULT, M-018-A
Company.....cceeeeee J.M.MONTGOMERY, CONSULTING ENG
Project...cccvcvnns 2738.0262

Client...cvvveceees NAVY - WESTDIV
Location...ceeesens West Beach Landfill

Test date.......... July 31, 1991

Knowns and Constants:

No. of data pointS....cceeeeneccanns 13

Radius of well casing..........eun. 2.54

Radius of well...ccevveeecnnnecnanas 5.79

Aquifer saturated thickness......... 218.9

Well screen length........cccvvenen. 218.9

static height of water in well...... 218.9

LOG(RE/RW) .o vvreeceasncccnencnenanas 2.765

A, B, Covvrrnnrrnnnncecscnsaascnsnns 0.000, 0.000, 2.223

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1,7488E-002
y0 = 4.7289E-308

€LLLLLLLLLLLLLLLLLLLLLLLL LKL LKL LKCLEIIPIDIDIDIDIDIDDIDIDIIDIIDIIIIIDIIIIIIIIIIIIIIIPD>

TYPE CURVE DATA

K = 1.24981€E-002
y0 = 4.42087e+001
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 4.421E+001 9.000E+000 2.798E+000



DATA SET:
n016a .00t
068/ 04/902

100. T T | T T T T

AQUIFER TYPE:
Unconf tned
SOLUTION METHOD:
Bouwer-Rica

TEST DATE:

July 31, 1891

1t rpegl

T
1

ESTIMATED PARAMETERS:

K = 0.0123 cm/mec
y0 = 44.21 cm

llJllA

LRI llll”

TEST DATA:

HO = 43.88 cnm
rc = 2.%54 ¢n
re = 3.29 cn
L = 218.19 cn
b = 218.% ¢cn
H= 218.0 cn

U
1

H

T llll”
1| Jllld

T
1

Time (sec)

RISING HEAD RESULT, M-018-A

J.M.MONTGOMERY, CONSULTING ENG client: NAVY — WESTDIV

Project No.: 2738.0262 Location: West Beach Landfill




M-019-A Elapsed Time Value Elapsed Time Value
RISING HEAD FIELD DATA 0.1666 0.280 10.0000 0.000

NAS ALAMEDA, CTO-107 0.1833 0.242 12.0000 0.006

1992 0.2000 0.214 14.0000 0.003

0.2166 0.189 16.0000 0.003
SE1000C 0.2333 0.173
Environmental Logger 0.2500 0.154
03/16 21:27 0.2666 0.141
0.2833 0.132
Unit# 01558 Test 5 0.3000 0.119
0.3166 0.113
Setups: INPUT 1 0.3333 0.107
0.4166 0.081
Type Level (F) 0.5000 0.063
Mode TOC 0.5833 0.053
1.D. 01901 0.6666 0.044
0.7500 0.037
Reference 0.000 0.8333 0.031
Linearity 0.040 0.9166 0.028
Scale factor 9.990 1.0000 0.025
Offset 0.010 1.0833 0.022
Delay mSEC 50.000 1.1666 0.018
_ 1.2500 0.018
Step 0 03/16 17:03:06 1.3333 0.015
1.4166 0.015
Elapsed Time INPUT 1 1.5000 0.015
(min) (ft) 1.5833 0.015
1.6666 0.015
0.0000 0.000 1.7500 0.012
0.0033 0.772 1.8333 0.012
0.0066 1.807 1.9166 0.009
0.0100 2.153 2.0000 0.012
0.0133 1.453 2.5000 0.009
0.0166 1.813 3.0000 0.009
0.0200 1.621 3.5000 0.006
0.0233 1.573 4.0000 0.006
0.0266 1.523 4.5000 0.009
0.0300 1.460 5.0000 0.006
0.0333 1.409 5.5000 0.009
0.0500 1.154 6.0000 0.006
0.0666 0.924 6.5000 0.006
0.0833 0.747 7.0000 0.009
0.1000 0.605 7.5000 0.009
0.1166 0.492 8.0000 0.006
0.1333 0.394 8.5000 0.003
0.1500 0.328 9.0000 0.000

9.5000 0.003



€CCLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLKLCLLKLCLKLLIIDDIDIIIIDIIIDIIIIDDIIIIIIZIIDIIFIIFIIIIIIIP5>

AQTESOLV RESULTS
version 1.10

06/04/92 . 04:42:31

TEST DESCRIPTION

Data set....ceeeen- m019a.set

Data set title..... RISING HEAD RESULT, M-019-A
CoOmpPany...oeoevvees J.M.MONTGOMERY, CONSULTING ENG
Project...ceeeecane 2738.0574

Client..cooeennnnne NAVY - WESTDIV
Location...cceecens West Beach Landfitl

Test date.......... March 16, 1992

Knowns and Constants:

No. of data pointS....ccecevanccanns 60

Radius of well casing......ceoeauene 2.54

Radius of wWell.ciiiieicainiannananns 5.96

Aquifer saturated thickness......... 182

Well screen length..........ccaan... 182

Static height of water in well...... 182

LOG(RE/RMW) ¢ eveveereeeansaaanancanaann 2.585

- N o 0.000, 0.000, 1.986

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 2.6705E-004
y0 = 4.7289E-308

€LLLLLLLLLLLLLLLLLLLLLLLLLLLKLKLLLKKLLKLLKLKLKKIIIDIDIIIIIDIIIDDIDIIIIIIIDIDIIIIIIIIIIIIFD>

TYPE CURVE DATA

K = 4.17389€-003
y0 = 1.72305E+001
Time Drawdown Time Drawdown Time Orawdown

0.000E+000 1.723E+001 2.400E+002 5.549E-009



DATA SET:
n019a .80t
06/04/02

100-IIII1IIlllll]]lll]lll

AQUIFER TYPE:
Unconfined

SOLUT ION METHOD:
Bouwer-Ricae

TEST DATE:

March 18, 1892

I NWEN

1

ESTIMATED PARAMETERS:

K = 0.004174 cn/sec
y0 = 172.23 cm

1 llll“l

TEST DATA:

HO = 35,28 cm
rc = 2.54 ¢cn
re = 5.9§ cm
L = 182. cm
D = 182. cm
Ha= 182. cw

H

T lllllq
o
11 lllld

T

o
ol

0.1 I | 1 131 | l i1 1 IAJ 11 I 1 11 l 111

Q. 40. 80. 120. 160. 200. 240.
Time (sec)

RISING HEAD RESULT, M-0139-A

J.M.MONTGOMERY, CONSULTING ENG ciient: NAVY — WESTDIV

Project No.: 2738.0574 Location: West Beach Landfill




M-020-A

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-107

1991

SE2000
Environmental Logger
07/31 19:14

Unit#

INPUT 1: Level (F) TOC

Reference
SG

Linearity
Scale factor
Offset

Delay mSEC

Test 3

0.000
1.000
0.000

49.900
0.010
50.000

Step 0 07/31 11:19:05

Elapsed Time INPUT 1

(min) (ft)

0.0000 2.190
0.0083 2.048
0.0166 2.032
0.0250 1.938
0.0333 1.906
0.0416 1.874
0.0500 1.843
0.0583 1.811
0.0666 1.780
0.0750 1.748
0.0833 1.717
0.1000 1.670
0.1166 1.622
0.1333 1.575
0.1500 1.528
0.1666 1.481
0.1833 1.433
0.2000 1.386
0.2166 1.355
0.2333 1.307
0.2500 1.276
0.2666 1.244
0.2833 1.197
0.3000 1.165

El Tim
0.3166
0.3333
0.4166
0.5000
0.5833
0.6666
0.7500
0.8333
0.9166
1.0000
1.0833
1.1666
1.2500
1.3333
1.4166
1.5000
1.5833
1.6666
1.7500
1.8333
1.9166
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000
10.0000
12.0000
14.0000
16.0000
18.0000

20.0000
22.0000
24.0000
26.0000
28.0000
30.0000

V.
1.134
1.102
0.961

- 0.850

0.756
0.677
0.614
0.551
0.488
0.441
0.409
0.378
0.346
0.330
0.299
0.283
0.267
0.252
0.252
0.236
0.220
0.220
0.173
0.157
0.141
0.126
0.110
0.110
0.110
0.094
0.094
0.094
0.078
0.078
0.094
0.078
0.078
0.063
0.063
0.031
0.047
0.047
0.047
0.047
0.031
0.047
0.031
0.031

El Tim
32.0000
34.0000

A%
0.031
0.047



€€LLLLLLLLLLLLLLLLLLLLLCLLLLLLLCLCLCCKKKKKCEIDIIDIIPIIIDIIIDIIIIIFDPIIIIIIIIIIIIIIIIII>D>

AQTESOLYV RESULTS
Version 1.10

06/08/92 . 06:34:03

TEST DESCRIPTION

Data set......cccus MO20A.SET

Data set title..... RISING HEAD RESULT, M-020-A
COmMPany..cooeesaes . J.M._MONTGOMERY, CONSULTING ENG
Project.....ccveees 2738.0262

Client........c... . NAVY - WESTDIV
Location.......c.... West Beach Landfill

Test date.......... July 31, 1991

Knowns and Constants:

No. of data points.....cevevuecnanens 63

Radius of well casing........ sescces 2.54

Radius of well.....ccivvvuninannenn. 5.79

Aquifer saturated thickness......... 189.9

Well screen length......c.cccenven... 189.9

Static height of water in well...... 189.9

LOG(RE/RM) e evveneccacnncens cesrces 2.646

A, B, Covvvrnrrnennnnnvencens cevnaes 0.000, 0.000, 2.058

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.0649E-003
y0 = 4.2766E-306

€L€LLLLLLLLLLLLLLLLLLLLLLLLLCLCLLLLLKLKLKKKKKIPIIPIPIIDIIDIIDIIIIDIIDIIIIIIIIIIIIIIIIIIIID>

TYPE CURVE DATA

K = 1.06486E-003
y0 = 5.27730E+001
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 5.277E+001 3.000E+002 4.324E-002



100. T T T T T T [ TT T T T T T T [ TTTTTTTT

(cm)

H

L1l

1

11 lllLl 1

1

0.

Time (sec)

1 TSR ENE NN ER Al FE SRR
100.

200.

300.

DATA SET:
MO020A. BET
06/08/982

AQUIFER TYPE:
Unconfined
SOLUTION METHOD:
Bouwer-Rice

TEST DATE:

July 31, 1891

ESTIMATED PARAMETERS

K = 0.001085 cme/sec
y0 = 52.27 cm

TEST DATA:

HO = 86.75 cm
rc = 2.54 ¢nm
re = 5.79 cm
L = 188.8 cm
b = 188.1 cm
H= 189.9 cm

RISING HEAD RESULT, M—-020-A

J.M.MONTGOMERY, CONSULTING ENG

Client:

NAVY — WESTDIV

Project No.:

2738.0262

Location:

West Beach Landfill




M-021-A

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-107

1991

SE1000B

Environmental Logger
07/31 18:

Unit# 00515 Test# 1

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 07/31 10:12

32

0.00
10.09
0.00

Elapsed Time Value
(min) (ft)
0.0000 0.04
0.0033 0.04
0.0066 0.69
0.0099 3.75
0.0133 9.63
0.0166 -0.19
0.0200 2.93
0.0233 1.64
0.0266 1.82
0.0300 1.80
0.0333 1.79
0.0500 1.70
0.0666 1.62
0.0833 1.55
0.1000 1.49
0.1166 1.44
0.1333 1.38
0.1500 1.33
0.1666 1.29
0.1833 1.24
0.2000 1.20
0.2166 1.16
0.2333 1.13
0.2500 1.09
0.2666 1.06
0.2833 1.02
0.3000 0.99

El Tim
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000
10.0000

12.0000
14.0000

\'
0.96
0.93
0.79

- 0.68

0.58
0.51
0.45
0.40
0.36
0.32
0.29
0.27
0.24
0.22
0.21
0.19
0.18
0.17
0.15
0.14
0.14
0.13
0.09
0.08
0.07
0.07
0.07
0.07
0.06
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.08
0.08
0.07
0.10
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AQTESOLYV RESULTS
Version 1.10

06/08/92 . 07:33:46

TEST DESCRIPTION

Datd Set...eeeevsss MO21A.SET

Data set title..... RISING HEAD RESULT, M-021-A
Company....ceeeeees J.M.MONTGOMERY, CONSULTING ENG
Project....coeeeens 2738.0262

Client......c.0unne NAVY - WESTDIV
Location........... West Beach Landfill

Test date.......... July 31, 1991

Knowns and Constants:

No. of data points.........ccvenen.. 47

Radius of well casing.....ccevveunne 2.54

Radius of well.....coveiveeeencnnnns 5.79

Aquifer saturated thickness......... 282.9

Well screen length......cc.onvunn... 282.9

static height of water in well...... 282.9

LOG(RE/RW) . ecuneeeernrceenccsncnncas 2.975

A, B, Cuvernrnennnnncnonsnsnsnnoncnn 0.000, 0.000, 2.600

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 9.2728E-004
y0 = -1.8615E-278

€LLLLLLLLLLLLLLLLLLLLLLLLLLCLCLCLCLLLLLKLLKKIIIDIDDIPIDDIIDIIDIDDIIIIDIDIIIIIIDPIIIDIII>I>>D>

TYPE CURVE DATA

K = 9.27283E-004
y0 = 4.43972E+001
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 4.440€+001 2.500E+002 4.790E-002



100.
3
L
10.
I
1

LJllllllIIllllllllllllllll

llHllHlldlllHllU
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50. 100.

150.

Time (sec)

200.

250.

DATA SET:
MO21A . SET
oe/son/82

AQUIFER TYPE:
Unconfined
SOLUTION METHOD:
Bouwer-Rice

TEST DATE:

July 31, 1991

ESTIMATED PARAMETERS:

K = 0.0009273 cn/sec
y0 = 44.4 cn

TEST DATA:

HO = 355.47 cm
rc = 2.54 cm
re = 5.728 cm
L = 282.9 cm
b = 282.8 cn
He=282.9 cm

RISING HEAD RESULT, M-021-A

J.M.MONTGOMERY, CONSULTING ENG

Ciient:

NAVY — WESTDIV

Project No.: 2738.0262

Locatton:

West Beach Landfill




M-022-A

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-107

1991

SE2000
Environmental Logger
07/31 19:06

Unit#

INPUT 1: Level (F) TOC

Reference
SG

Linearity
Scale factor
Offset

Delay mSEC

Test 1

0.000
1.000
0.000

49.900
0.010
50.000

Step 0 07/31 10:03:31

Elapsed Time INPUT 1

(min) (ft)

0.0000 1.418
0.0083 2.032
0.0166 1.890
0.0250 1.827
0.0333 1.733
0.0416 1.654
0.0500 1.607
0.0583 1.544
0.0666 1.481
0.0750 1.433
0.0833 1.370
0.1000 1.276
0.1166 1.181
0.1333 1.102
0.1500 1.024
0.1666 0.961
0.1833 0.882
0.2000 0.819
0.2166 0.772
0.2333 0.709
0.2500 0.661
0.2666 0.614
0.2833 0.582
0.3000 0.535

0.3166
0.3333
0.4166
0.5000
0.5833
0.6666
0.7500
0.8333
0.9166
1.0000
1.0833
1.1666
1.2500
1.3333
1.4166
1.5000
1.5833
1.6666
1.7500
1.8333
1.9166
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000

im

\'
0.504
0.472
0.346

- 0.267

0.204
0.157
0.126
0.094
0.078
0.063
0.047
0.031
0.015
0.000
0.000
-0.015
-0.015
-0.015
-0.015
-0.031
-0.031
-0.031
-0.047
-0.047
-0.063
-0.063
-0.063
-0.063
-0.063



€LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLKLCLKLCLCKCEIDIIIDIDIDIIDIIIDIDIDIIDIIIIDIIIIIIDIDIIPIID>>>

AQTESOLYVYV RESULTS
Version 1.10

02/25/92 . 16:09:20
TEST DESCRIPTION

Data Set...ceceanes m022a.set

Data set title..... RISING HEAD RESULT, M-022-A

Company.....eooeese J.M.MONTGOMERY, CONSULTING ENG

Project.....eoeeess 2738.0262

Client...oeceeeanns NAVY - WESTDIV

Location...ceevuens West Beach Landfill

Test date.....oven July 31, 1991

Knowns and Constants:

No. of data pointS.....ccevevenennns 34

Radius of well casing.......ccecuuee 2.54

Radius of well...ciciciininnnnnnnnns. 5.79

Aquifer saturated thickness......... 230.7

Well screen length.......c.ccaven... 230.7

Static height of water in well...... 230.7

LOG(RE/RW) e ecvcrveeanncnenncancnnnss 2.809

A, B, Covevrnnnronnennneccssnnaneoss 0.000, 0.000, 2.292

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 2.3225E-003
y0 = -1.3253E+100

€LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLCLCLLLCLKLLKKKIDIIPDIIIIDIIDIIDIIIDIIIIDIIDIIIIIIIIIIIIII>>>

TYPE CURVE DATA

K = 2.19017e-003
y0 = 4.16221E+001
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 4.162E+001 7.500E+001 6.350E-001



100.
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DATA SET:
n022e .00t
02/25/82

AQUIFER TYPE:
Unconf 1 ned

SOLUT ION METHOD:
Bouwer-Ricae

TEST DATE:

Juty 31, 18891

ESTIMATED PARAMETERS:

K = 0.00219 cw/sec
y0 = 41.82 cn

TEST DATA:

HO = 57.61 cm
rc = 2.54 ¢cn
re = 35.22 cm
L = 230.7 cm
b = 230.7 cm
H = 230.7 cm

RISING HEAD RESULT, M—-022-A

J.M.MONTGOMERY, CONSULTING ENG Crient: NAVY — WESTDIV

Project No.: 2738.0262 Location: West Beach Landfill




M-023-A El Tim V.

RISING HEAD FIELD DATA 0.3166 -10.85
NAS ALAMEDA, CTO-107 0.3333 -10.86
1991 0.4167 -10.89
0.5000 "-10.92

SE1000B 0.5833 -10.94
Environmental Logger 0.6667 -10.95
07/30 22:16 0.7500 -10.96
0.8333 -10.97

Unit# 00515 Test# 7 0.9167 -10.98
1.0000 -10.99

INPUT 1: Level (F) TOC 1.0833 -11.00
1.1667 -11.00

Reference 0.00 1.2500 -11.01
Scale factor 10.09 1.3333 -11.01
Offset 0.00 1.4166 -11.01
1.5000 -11.02

Step# 0 07/30 16:43 1.5833 -11.02
1.6667 -11.03

Elapsed Time Value ' 1.7500 -11.03
(min) (ft) 1.8333 -11.03
1.9167 -11.04

0.0000 -10.98 2.0000 -11.04
0.0033 -8.96 2.5000 -11.05
0.0066 -5.04 3.0000 -11.07
0.0099 -5.29 3.5000 -11.08
0.0133 -11.39 4.0000 -11.08
0.0166 -9.24 4.5000 -11.08
0.0200 -9.54 5.0000 -11.09
0.0233 -9.88 5.5000 -11.09
0.0266 -9.79 6.0000 -11.09
0.0300 -9.88 6.5000 -11.09
0.0333 -9.92 7.0000 -11.09
0.0500 -10.11 7.5000 -11.09
0.0666 -10.26 8.0000 -11.09
0.0833 -10.37 8.5000 -11.09
0.1000 -10.47 9.0000 -11.09
0.1166 -10.55 9.5000 -11.09
0.1333 -10.61 10.0000 -11.09
0.1500 -10.65 12.0000 -11.09
0.1666 -10.69 14.0000 -11.08
0.1833 -10.72 16.0000 -11.08

0.2000 -10.75
0.2166 -10.77
0.2333 -10.79
0.2500 -10.81
0.2666 -10.82
0.2833 -10.83
0.3000 -10.84



€LLLLLLLLLLLLLLLLLLLCLCLLLCCLLLLKLKLKLKLCLKLCLKLKKKEIIIIIIIDIIIIIDIIDIIDIIIIIIIIIIIIIIIDIIDI>>>>

AQTESOLV RESULTS
Version 1.10

02/25/92 16:34:23

TEST DESCRIPTION

Data set........... m023a.set

Data set title..... RISING HEAD RESULT, M-023-A
Company....oeeenves J.M.MONTGOMERY, CONSULTING ENG
Project....ceeenscss 2738.0262

Client.....ceuvnnne NAVY - WESTDIV
Location....eeeeeee West Beach Landfill

Test date...ccaaann July 30, 1991

Knowns and Constants:

No. of data pointS....ceevveennennns 45

Radius of well casing....cccecvveen.. 2.54

Radius of well......ovveveinieennans 5.79

Aquifer saturated thickness......... 316.4

Well screen length.................. 304.8

Static height of water in well...... 316.4

LOG(RE/RW) eeceeeeinrecennncanccanane 3.06

A, B, Cuvererrnnnnonncceacceconsnnna 0.000, 0.000, 2.732

ANALYTICAL METHOO

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 6.4573E-004
y0 = 6.6365E+265

€LLLLLLLLLLLLLLLLLCLCLLLLLLCLCLKLLKLKKLLLLKLKKLPIDIIIDIIIIIIIDIIIIIIDIIIPIIIIIDIIIIIIIIIIIID>D>

TYPE CURVE DATA

K = 6.45730E-004
y0 = 8.85817E+000
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 8.858E+000 1.800E+002 2.446E-001
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DATA SET:
n023e .80t
02s25/02

AQUIFER TYPE:
Unconfined

SOLUT ION METHOD:
Bouwer-Rica

TEST DATE:

July 30, 1991

ESTIMATED PARAMETERS:

K = 0.0008457 cn/sec
y0 = 8.858 cn

180.

TEST DATA:

HO = 568.08 cm
rc = 2,54 ¢cn
re = 5. 720 cm
L = 304.8 cn
b = 316.4 cnm
H= 318.4 cnm

RISING HEAD RESULT, M—-023-A

J.M.MONTGOMERY,

CONSULTING ENG

ciient: NAVY — WESTDIV

Project No.:

2738.0262

Locatrion: West Beach Landfiit




M-024-A

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-107

1991

SE1000B

Environmental Logger
07/30 22:

Unit# 00515 Test# 5

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 07/30 15:29

09

0.00
10.09
0.00

Elapsed Time Value
(min) (ft)
0.0000 -8.88
0.0033 -9.57
0.0066 -7.22
0.0099 -4.24
0.0133 -8.06
0.0166 -8.86
0.0200 -1.57
0.0233 -8.24
0.0266 -8.33
0.0300 -8.27
0.0333 -8.37
0.0500 -8.52
0.0666 -8.65
0.0833 -8.74
0.1000 -8.80
0.1166 -8.86
0.1333 -8.91
0.1500 -8.96
0.1666 -8.99
0.1833 -9.03
0.2000 -9.06
0.2166 -9.08
0.2333 9.11
0.2500 -9.14
0.2666 -9.15
0.2833 -9.17
0.3000 -9.19

El Tim
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000
10.0000
12.0000

A\
-9.20
-9.21
-9.26

--9.29

-9.31
-9.32
-9.33
-9.34
-9.35
-9.35
-9.36
-9.36
-9.37
-9.37
-9.37
-9.38
-9.38
-9.38
-9.38
-9.38
-9.39
-9.39
-9.40
-9.40
-9.40
-9.41
-9.40
-9.42
-9.43
-9.43
-9.43
-9.43
-9.43
-9.42
-9.43
-9.43
-9.43
-9.43
-9.43
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AQTESOLYVY RESULTS
Version 1.10

02/25/92 . 16:44:51

TEST DESCRIPTION

Data set....ccccune m024a.set

Data set title..... RISING HEAD RESULT, M-024-A
Company....ceceeese J.M_MONTGOMERY, CONSULTING ENG
Project............ 2738.0262

Client....iovenenn. NAVY - WESTDIV
Location......cc..n West Beach Landfill

Test date.....cuuse July 30, 1991

Knowns and Constants:

No. of data pointS.....cecvveneennas 46

Radius of well casing......ccoceuese 2.54

Radius of well........ seseccessscana 5.79

Aquifer saturated thickness......... 259.7

Well screen length......ccccvvenee.. 259.7

Static height of water in well...... 259.7

LOG(RE/RW) e evuvrenenearenccsnnnncans 2.906

A, B, Covirrririincinnencnscaarcanns 0.000, 0.000, 2.462

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 5.2979E-004
y0 = 6.6365E+265

€LLLLLLLLLLLLLLLLCLLLLLLLLLLLLLLCLCLCLCLCLCKLKLIIODDIIIDDIDIIDIDIDDDIDDIDIIIIDDIDIIDIIP223>>>>

TYPE CURVE DATA

>
n

5.29787E-004
y0 = 5.76843E+000

Time Drawdown Time Drawdown Time Drawdown

0.000E+000 5.768E+000 2.400E+002 1.703E-001



OATA SET:
n024a.s0t
02/ 28782

100.

AQUIFER TYPE:
Unconf i ned
SOLUTION METHOQOD:
Bouwer-Rice

TEST DATE:

Jduiy 30, 1991

ESTIMATED PARAMETERS:

K = 0.0003298 cn/sec
y0 = 5,788 cn

| IIII]”

TEST DATA:

HO = S56.68 cm
re = 2.54 ¢cn
re = 3. 7% cm
L = 2358.7 cm
b = 259.7 cm
H= 2359.7 cm

| llllHl

llllllilllllllllllllllllllllllLlllJlllllllllllul
0. 48. 96. 144. 192. 240.
Time (sec)

0.1

RISING HEAD RESULT, M-024-A

J.M.MONTGOMERY, CONSULTING ENG citent: NAVY — WESTDNV

Project No.: 2738.0262 Location: West Beach Landfill




M-025-A

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-107

1991

SE1000B

Environmental Logger

07/30 22:02

Unit# 00515 Test# 3

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 07/30 12:57

0.00
10.09
0.00

Elapsed Time Value
(min) (ft)
0.0000 -9.62
0.0033 -9.05
0.0066 -7.02
0.0099 -5.01
0.0133 -10.09
0.0166 -6.74
0.0200 -8.15
0.0233 -8.00
0.0266 -8.02
0.0300 -8.06
0.0333 -8.10
0.0500 -8.25
0.0666 -8.37
0.0833 -8.48
0.1000 -8.58
0.1166 -8.68
0.1333 -8.76
0.1500 -8.83
0.1666 -8.89
0.1833 -8.94
0.2000 -8.99
0.2166 -9.03
0.2333 -9.07
0.2500 -9.10
0.2666 -9.13
0.2833 -9.16
0.3000 -9.18

El Tim
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000
10.0000

12.0000
14.0000

V:
-9.21
-9.22
-9.30

©-9.36

-9.39
-9.42
-9.44
-9.46
-9.47
-9.49
-9.50
-9.51
-9.52
-9.53
-9.53
-9.54
-9.55
-9.56
-9.56
-9.57
-9.57
-9.58
-9.62
-9.64
-9.67
-9.69
-9.71
-9.73
-9.74
-9.76
-9.77
-9.78
-9.79
-9.79
-9.81
-9.82
-9.83
-9.82
-9.85
-9.86



€<CLLLLLLLLLLLLLLCLLLLLLCLLLCKLKLCCLLCLKKKKKKKIIIIIIIIIIIIIIIDIIIIIIIIIIIIIIIIIIIIIIIID>

AQTESOCLY RESULTS
Version 1.10

06/08/92 06:39:23

TEST DESCRIPTION

Data set........... MO25A.set

Data set title..... RISING HEAD RESULT, M-025-A
Company....cceeeuve J.M_MONTGOMERY, CONSULTING ENG
Project...cceenne .. 2738.0262

Client.....ccvvnene NAVY - WESTDIV
Location........... 1943-1956 Disposal Area

Test date.......... July 30, 1991

Knowns and Constants:

No. of data points.....cevieveennn.. 55

Radius of well casing........cco.... 2.54

Radius of well..ovevevnneinanenaans 5.79

Aquifer saturated thickness......... 264

Well screen tength....c..covieenan.. 264

Static height of water in well...... 264

LOGCRE/RW) e eeuveennsncsncnncencannnn 2.919

A, B, Cuovvrnnrrnnrnnnnnencnnsnannaas 0.000, 0.000, 2.487

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 9.2341€-004
y0 = 4.2766E-306

€LLLLLLLLLLLLLLLLLLLLLLLLCLLLCLCLCLCLCKCCCKKKCEIDIDIDIDDIDIDIIDIIDIIIDIDIDDIIIIIDIIIIIIIIIIIIII>D>

TYPE CURVE DATA

K = 1.41573E-003
y0 = 3,.B7669E+001
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 3.877e+001 2.500E+002 1.905E-003



DATA SET:
M025A .00t

100. 0e/08/82

AQUIFER TYPE:
Unconfined
SOLUTION METHOD:
Bouwer-Rice

TEST DATE:

July 30, 19291

K = 0.0014168 cm/sac
y0 = 38.77 cn

ESTIMATED PARAMETERS:

TEST DATA:

HO = 56.88 cn
rc = 2.54 ¢m
re = 3.28 cm
L = 204. cm
b = 264. ca
H = 284. cm

H

1. TERTERETE ATTNTEN\ VI RUURTRURTI AYRRNTARTIRANNUSNET,
Q. 50. 100. 150. 200. 250.
Time (sec)

RISING HEAD RESULT, M—025-A

J.M.MONTGOMERY, CONSULTING ENG Ciient: NAVY — WESTDIV

Project No.: 2738.0262 Locatton: 1943—1956 Disposal Area




M-026-A

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-107

1991

SE1000B

Environmental Logger

07/30 21:53

Unit# 00515 Test# 1

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0  07/30 11:37

0.00
10.09
0.00

Elapsed Time Value
(min) (ft)
0.0000 -9.61
0.0033 -8.92
0.0066 -5.67
0.0099 -2.18
0.0133 -11.02
0.0166 -7.78
0.0200 -7.61
0.0233 -1.70
0.0266 -1.77
0.0300 -7.83
0.0333 -7.90
0.0500 -8.15
0.0666 -8.37
0.0833 -8.56
0.1000 -8.72
0.1166 -8.85
0.1333 -8.97
0.1500 -9.07
0.1666 -9.16
0.1833 -9.23
0.2000 -9.28
0.2166 -9.33
0.2333 -9.36
0.2500 -9.39
0.2666 -9.42
0.2833 -9.44
0.3000 -9.45

El Tim
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000
10.0000
12.0000
14.0000

\'/
-9.47
-9.48
-9.53

"-9.56

-9.57
-9.59
-9.60
-9.61
-9.62
-9.62
-9.63
-9.63
-9.64
-9.64
-9.64
-9.64
-9.64
-9.65
-9.65
-9.65
-9.65
-9.65
-9.66
-9.67
-9.67
-9.68
-9.68
-9.68
-9.68
-9.68
-9.68
-9.68
-9.69
-9.69
-9.70
-9.71
-9.71
-9.71
-9.72
-9.72



€LLLLLLLLLLLLLLLLLLLLKLLLLKLCLLKLLKKKLCKKKKKKIIIDIIIIDIDIPIDIIIIIIIIIIIIIIIII22I 222235

AQTESOLY RESULTS
version 1.10

06/08/92 06:41:54

TEST DESCRIPTION

Data Set...oeeeenns m026a.set

Data set title..... RISING HEAD RESULT, M-026-A
Company......oeauaee J.M.MONTGOMERY, CONSULTING ENG
Project.....eccun. . 2738.0262

Client..... seeeeany NAVY - WESTDIV
Location........... 1943-1956 Disposal Area

Test date.......... July 30, 1991

Knowns and Constants:

No. of data pointS...coveveeecennnn. 58

Radius of well casing........cceuue. 2.54

Radius of well....ccouevniuinnnnne. 5.79

Aquifer saturated thickness......... 228.3

Well screen length......cccevvennn.. 228.3

Static height of water in well...... 228.3
Log(Re/RW)..cccvruannn ererseavessnaa 2.8

A, B, Coviirnrnverennecacsnanoncnans 0.000, 0.000, 2.277

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 2.1028E-003
y0 = 4.2766E-306

€LLLLLLLLLLLLLLLLLLLLLLLLLLLLCLLKLCLLLKLKLKLCKIDIIDDDIDIDDDIDIDIDIIIDIIIDIDIIDIIIIDIIIIIIIIIIIIIID>

TYPE CURVE DATA

K = 2.10277e-003
y0 = 2.00703E+001
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 2.007E+001 2.000E+002 4.857E-004



DATA SET:
n026e.set
08/08/82

100. AR RN AR AR LR ARRRE RN ERRRRRRE

AQUIFER TYPE:
Unconfned

SOLUT ION METHOD:
— Bouwer-Rice

TEST DATE:

Juily 30, 1991

—
jo
o
-
-]
[}
-]

ESTIMATED PARAMETERS:

K = 0.002103 cm/sec
y0 = 20.07 cm

TEST DATA:

o HO = 64.31 cm
rc = 2.5%54 cn

|

T IIIH’
11 llllll

T

a.1 llllllllllllllllllllllllJlllll]lllllll

a. 50. 100. 150. 200.
Time (sec)

RISING HEAD RESULT, M-026-A

J.M.MONTGOMERY, CONSULTING ENG Ciient: NAVY — WESTDIV

Project No.: 2738.0262 Location: 1943—1956 Disposal Area




M-027-A
RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-107

1991

SE1000B

Environmental Logger

07/29 15:19

Unit# 00515 Test# 3

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 07/26 12:07

0.00
10.09
0.00

Elapsed Time Value
(min) (fH
0.0000 -3.01
0.0033 -8.41
0.0066 -8.04
0.0099 -8.17
0.0133 -8.28
0.0166 -8.35
0.0200 -8.42
0.0233 -8.49
0.0266 -8.56
0.0300 -8.62
0.0333 -8.67
0.0500 -8.90
0.0666 -9.06
0.0833 -9.18
0.1000 9.26
0.1166 -9.33
0.1333 -9.37
0.1500 -9.41
0.1666 -9.43
0.1833 -9.46
0.2000 -9.47
0.2166 -9.49
0.2333 -9.50
0.2500 -9.50
0.2666 -9.51
0.2833 -9.52
0.3000 -9.52

El Tim:
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000

10.0000
12.0000
14.0000
16.0000
18.0000
20.0000

A\
-9.52
-9.53
9.54

" -9.55

-9.55
-9.55
-9.56
-9.56
-9.56
-9.56
-9.56
-9.56
-9.56
-9.57
-9.57
-9.57
-9.57
-9.57
-9.57
-9.57
-9.57
-9.57
-9.57
-9.57
-9.58
-9.58
-9.58
-9.57
-9.58
-9.58
-9.57
-9.57
-9.57
-9.57
-9.57
-9.58
-9.58
-9.58
-9.58
-9.58
-9.59
-9.59
-9.60



€< CLLLLLLLLCLLLLLLL LKL LCLLKKKKLKKKKEIDIDIIIDIIIIDDIIDIIIDIIIDIIIIIIIIIIIIIIIII>ID>>>»>

AQTESOCLYVY RESULTS
version 1.10

06/08/92 06:44:15

TEST DESCRIPTION

Data set........... ml27a.set

Data set title..... RISING HEAD RESULT, M-027-A
Company.....ooveuss J.M.MONTGOMERY, CONSULTING ENG
Project....cceueess 2738.0262

Client....oeveeeenss NAVY - WESTDIV
Location.....ovuuw- 1943-1956 Disposal Area

Test date.......... July 26, 1991

Knowns and Constants:

No. of data points........... e 51

Radius of well casing..ceceeeececnns 2.54

Radius of well....cccvueennninnenn, 5.79

Aquifer saturated thickness......... 252.4

Well screen length...........c...... 252.4

Static height of water in well...... 252.4

LOG(RE/RW) . evvevrnvracessnennnsacnns 2.883

- 0.000, 0.000, 2.419

ANALYTICAL METHOD

BouuerjRice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
XK = 4.4987E-003
y0 = 4.2766E-306

€<LLLLLLLLLLLLLLLLLLLLLLLLLLCLLCLLLLCLCLCLCLKKEIIDIDDIDDIDIDIIDIDIIDIIDIDIDIIIIIIIDIIIIPIIDIII>D>

TYPE CURVE DATA

K = 4.26143E-003
y0 = 1.45071€+001
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 1.451E+001 1.000E+002 1.453E-004



DATA SET:
n027e .80t
068/08/92

100. e 1T 7 T T T T T T T 7T 7T T T T T T 77

AQUIFER TYPE:
Unconfined
SOLUTION METHOD:
Bouwer-Rfce

TEST DATE:

July 28, 1991

L1111l

|

ESTIMATED PARAMETERS:

K = 0.004241 cm/sec
y0 = 14,51 cmn

TTTTTY
1 lllllll

T

TEST DATA:
HO = 47.55 cmn
0o 0 00 0 O O rc = 2.54 ¢n

oo o odX re = 5.70 cn
- L = 252.4 cn
b = 252.4 c¢n
H= 252 .4 ¢cn

T
1

H

T Illllll

L1 111

T

0.1 11
Q. 50. 100.

Time (sec)

RISING HEAD RESULT, M—-027-A

J.M.MONTGOMERY, CONSULTING ENG Client: NAVY — WESTDIV

Project No.: 2738.0262 Location: 1943—1956 Disposal Area




M-028-A

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-107

1991

SE1000B

Environmental Logger
07/29 15:

Unit# 00515 Test# 9

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 07/26 15:57

42

0.00
10.09
0.00

Elapsed Time Value
(min) (ft)
0.0000 0.82
0.0033 5.06
0.0066 7.97
0.0099 2.89
0.0133 2.96
0.0166 2.49
0.0200 2.53
0.0233 2.47
0.0266 2.46
0.0300 2.30
0.0333 2.25
0.0500 2.01
0.0666 1.82
0.0833 1.68
0.1000 1.54
0.1166 1.45
0.1333 1.37
0.1500 1.30
0.1666 1.25
0.1833 1.21
0.2000 1.18
0.2166 1.15
0.2333 1.12
0.2500 1.10
0.2666 1.08
0.2833 1.06
0.3000 1.04

0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
- 3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000
10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000

im

'
1.02
1.00
0.96

- 0.93

0.91
0.90
0.89
0.88
0.88
0.88
0.87
0.87
0.87
0.87
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.84
0.85
0.85
0.85
0.84
0.84
0.84
0.84
0.85
0.85
0.85
0.84
0.84
0.84
0.84
0.84
0.84
0.86
0.86
0.84
0.84
0.85
0.85
0.85



€CLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLKLLLKLKLKLCCOPIDIDIDOIIDIIIIDIDDIIDIIIDD2D3D3>>>3>>5>>

AQTESOLYV RESULTS
Version 1.10

06/04/92 04:03:00

TEST DESCRIPTION

Data set....ccevens m028a.set

Data set title..... RISING HEAD RESULT, M-028-A
Company....eeesecees J.M.MONTGOMERY, CONSULTING ENG
Project....coceenes 2738.0262

Client.....coeeuan NAVY - WESTDIV
Location......cucun 1943-1956 Disposal Area

Test date.......... July 26, 1991

Knowns and Constants:

No. of data pointS....ccevececeennns 42

Radius of well casing....c.ceveeens. 2.564

Radius of well..coveiveeenennnecannn. 5.79

Aquifer saturated thickness......... 2246.3

Well screen length........ccccvee.. 224.3

Static height of water in well...... 224.3

LOG(RE/RMW) .. cviveeenncencacancacanes 2.786

- R o 0.000, 0.000, 2.254

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.5183E-003
y0 = 4.7289E-308

€LLLLLLLLLLLLLLLLLLLLLCLLLCLLLLLCLKLCLLLCLKKKKEIPDIIDIIDIDIDIIIDIIIDIIIDIIIIPIIIIIIIPID>>>>>

TYPE CURVE DATA

K = 1.51830€-003
y0 = 8.04973E+000
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 8.050E+000 1.000E+002 1.818E-001



DATA SET:

m028a.set

100. LRARSRLLE LLAARAARR! IIIIIIIIIIIIIIIITII FITTTTT

P CLadll

' -]
-]
o®

10.

(em)

Illlll]]< U lllllll

T

0.1 IlllllllIllllllllllIlllllllllllllllllllllllllllll

06/041/82

AQUIFER TYPE:
Unconfined
SOLUTION METHOD:
Bouwer -Rice

TEST DATE:

July 26, 1991%

L1 LLIT]

1

1

K = 0.001518 cmisec
y0 = 8.05 cm

1.1 llllA

ESTIMATED PARAMETERS:

TEST DATA:

HO = 51 .51 ¢m
rc = 2.54 cm
rw = 5.79 cm
L 224 .3 cm
b 224.3 cm
H 224.3 cm

1

L4 lQlld
"o

o.

20.

40. 60. 80. 100.
Time (sec)

RISING HEAD RESULT, M—-028-A

J.M.MONTGOMERY, CONSULTING ENG Client: NAVY — WESTDIV

Project No.:

2738.0262

Location: 1943—-1956 Disposal Area




M-029-A

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-107

1991

SE1000B

Environmental Logger
07/29 15:

Unit# 00515 Test# 7

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

35

0.00
10.09
0.00

Step# 0 07/26 14:41

Elapsed Time Value
(min) (ft)
0.0000 4.91
0.0033 3.86
0.0066 0.38
0.0099 1.73
0.0133 1.44
0.0166 1.36
0.0200 1.31
0.0233 1.24
0.0266 1.19
0.0300 1.15
0.0333 1.11
0.0500 0.92
0.0666 0.78
0.0833 0.68
0.1000 0.59
0.1166 0.52
0.1333 0.47
0.1500 0.42
0.1666 0.37
0.1833 0.34
0.2000 0.31
0.2166 0.28
0.2333 0.27
0.2500 0.25
0.2666 0.23
0.2833 0.22
0.3000 0.21

0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000

im

A\
0.20
0.19
0.14

" 0.12

0.10
0.09
0.08
0.07
0.07
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.04
0.04
0.02
0.03
0.04
0.04
0.02
0.00
-0.00
-0.00
0.00
-0.00



€€LLLLLLLLLLLLLLLLLLLLLLLLLLLLL LKL LKLLLKCCIIDIDIDIIIIDIDIIDIIIDIIIDIIZIIIII>IIIIII333>>>

AQTESOLYV RESULTS
Version 1.10

06/08/92 . 06:46:14
TEST DESCRIPTION
Data set.....cc.uns m029a.set
Data set title..... RISING HEAD RESULT, M-029-A
Company...cceeeeves J.M.MONTGOMERY, CONSULTING ENG
Project..ceeeecacss 2738.0262
Client....cceuvannn NAVY - WESTDIV
Location....eeeeees 1943-1956 Disposal Area
Test date....covue-. July 26, 1991
Knowns and Constants:
No. of data PointS..eeeeecerenenenns 42
Radius of well casing............... 2.54
Radius of well....... eesscesassonses 5.79
Aquifer saturated thickness......... 262.1
Well screen length....cc.vvienvennnen 262.1
Static height of water in well...... 262.1
LOG(RE/RW) covvvinerencasescescnannns 2.914
A, B, Covrrrnnnrnencesssnnconnasanns 0.000, 0.000, 2.477

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 2.5805£-003
y0 = 4.2766E-306

€€ LLLLLLLLLLLLLLLLLLLLLLLLLLLCLLLLLLKLCLCKIIIRIDDIDIRIIDDIIIDIDIIIIIRIPIIDIIDIPII2220>

TYPE CURVE DATA

»
"

2.58050E-003
2.15670E+001

~<
o
[}

Time Drawdown Time Drawdown Time Drawdown

0.000E+000 2.157E+001 8.000E+001 6.813E-002



100.

(cm,

10.

H

TrrTTTh IIIIIIIITTI

lllllHlJiilllllHl

FTrrrrry

JJLLJllll

TTTTTTTTY

1111

1

1l l]]ll

o o o d

INESEEEN

‘0.

20. 40.
Time (sec)

60.

DATA SET:
n028a .80t
06/00/902

AGUIFER TYPE:
Unconf ined

SOLUT ION METHOD:
Bouwaer-Rice

TEST DATE:

July 28, 1991

ESTIMATED PARAMETERS:

K = 0.00238 ca/sec
y0 = 21.57 cm

80.

TEST DATA:

HO = 52.73 cm
rc = 2.54 ¢n
re = 3$.70 cn
L = 262.1 cn
b = 282.1 cnm
H= 282.1cm

RISING HEAD RESULT, M—023-A

J.M.MONTGOMERY, CONSULTING ENG

Client:

NAVY — WESTDIV

Project No.:

2738.0262

Location:

1943—-1956 Disposal Area




M-101-A El im V.

RISING HEAD FIELD DATA 0.3166 0.99
NAS ALAMEDA, CTO-107 0.3333 0.96
1991 0.4167 0.81
0.5000 © 0.70
SE1000B 0.5833 0.61
Environmental Logger 0.6667 0.53
08/07 17:49 0.7500 0.47
0.8333 0.42
Unit# 00515 Test# 9 0.9167 0.38
1.0000 0.34
INPUT 1: Level (F) TOC 1.0833 0.31
1.1667 0.28
Reference 0.00 1.2500 0.25
Scale factor 10.09 1.3333 0.23
Offset 0.00 1.4166 0.21
1.5000 0.19
Step# 0 08/07 15:23 1.5833 0.17
1.6667 0.16
Elapsed Time Value ' 1.7500 0.15
(min) (ft) 1.8333 0.14
1.9167 0.13
0.0000 -0.01 2.0000 0.12
0.0033 2.46 2.5000 0.07
0.0066 4.11 3.0000 0.04
0.0099 4.17 3.5000 0.04
0.0133 -0.66 4.0000 0.03
0.0166 2.02 4.5000 0.01
0.0200 2.05 5.0000 0.01
0.0233 1.98 5.5000 0.01
0.0266 2.04 6.0000 0.00
0.0300 1.96 6.5000 0.01
0.0333 1.94 7.0000 -0.00
0.0500 1.83 7.5000 -0.00
0.0666 1.75
0.0833 1.67
0.1000 1.60
0.1166 1.54
0.1333 1.48
0.1500 1.42
0.1666 1.37
0.1833 1.32
0.2000 1.27
0.2166 1.22
0.2333 1.18
0.2500 1.14
0.2666 1.10
0.2833 1.06

0.3000 1.02



€€LLLLLLLLLLLLLLLLLLLLLLLLCLCLLLLLCLLCLCLKKKCIIIIDDDIIDDIDIDIDDIIDDIDII>IDI2DIDD233>>3>>>>

AQTESOLY RESULTS
Version 1.10

02/26/92 . 10:06:34

TEST DESCRIPTION

Data set...cevcuess mi0la.set

Data set title..... RISING HEAD RESULT, M-101-A
Company.....cceoeuee J.M.MONTGOMERY, CONSULTING ENG
Project............ 2738.0262

Client.c.evennnnns. NAVY - WESTDIV
Location...eevvavne Background Wells

Test date...caceuen August 7, 1991

Knowns and Constants:

No. of data pointS....ceveeevreennnn 44

Radius of well casing........ccceveee 2.54

Radius of Well.covvereevnenannaanans 5.79

Aquifer saturated thickness......... 307.2

Wwell screen length...........c...... 304.8

Static height of water in well...... 307.2

LOG(RE/RW) e viiieecrenesananosncnnaans 3.041

S N o 0.000, 0.000, 2.732

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 6.1574E-004
y0 = -1.3253E+100

€LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLCLLLLLKLKEIDIDDIDIDPIDIIIIDDDDIDIIDIDIIIIIIIIIIII>IIDD>

TYPE CURVE DATA

K = 6.69392E-004
y0 = 3.55803e+001
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 3.558E+001 2.700E+002 1.294E-001



OATA SET:
ni01e .80t
02/ 28/02

100.

AQUIFER TYPE:
Uncoafined
SCLUTION METHOD:
Bouwer-Rice

TEST DATE:

August 2, 1991

10.

(em)

K = 0.0008894 cn/sac
y0 = 35.58 cm

T llllll[

| Illllll

ESTIMATED PARAMETERS:

TEST DATA:

HO = $8.74 cn
rc = 2.54 ¢cn
re = 3.78 cm
L = 304.0 cm
b = 307.2 cm
He= 307.2 cm

T
|

T llTIIl

b1 llllll

T

0 1 Jllllllllllllllllllllllllllllllllllllllllllllll

0. 54. 108. 162. 216. 270.
Time (sec)

RISING HEAD RESULT, M—=101-A

J.M.MONTGOMERY, CONSULTING ENG Cifent: NAVY — WESTDIV

Project No.: 2738.0262 Locatrton: Background Wells




M-102-A

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-107

1991

SE1000B

Environmental Logger
08/07 17:

Unit# 00515 Test# 7

INPUT 1. Level (F) TOC

Reference
Scale factor
Offset

Step# 0 08/07 14:40

42

0.00
10.09
0.00

Elapsed Time Value
(min) (ft)
0.0000 0.58
0.0033 2.57
0.0066 4.85
0.0099 4.69
0.0133 0.24
0.0166 3.09
0.0200 2.51
0.0233 2.43
0.0266 2.36
0.0300 2.33
0.0333 2.30
0.0500 2.13
0.0666 1.97
0.0833 1.84
0.1000 1.72
0.1166 1.61
0.1333 1.51
0.1500 1.41
0.1666 1.33
0.1833 1.26
0.2000 1.20
0.2166 1.14
0.2333 1.09
0.2500 1.05
0.2666 1.01
0.2833 0.98
0.3000 0.96

Tim
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000

\'/
0.93
0.91
0.84

- 0.79

0.77
0.74
0.72
0.70
0.69
0.67
0.66
0.66
0.65
0.64
0.64
0.63
0.63
0.62
0.62
0.61
0.61
0.61
0.60
0.60
0.61
0.61
0.60
0.60
0.60
0.61
0.61
0.61



€€ LLLLLLLLLLLLLLLLLLLLLLLLLLLLLKLLLCLCLCLKLKEIIDIDIIDIIIIDIIIIIIDIIIIIIIIIIIDIIIIIII>IDIIID>

AQTESOLYV RESULTS
Version 1.10

02/26/92 . 10:16:09

TEST DESCRIPTION

Data set......ce0ve m102a.set

Data set title..... RISING HEAD RESULT, M-102-A
Company......oeceve J.M_MONTGOMERY, CONSULTING ENG
Project.....coeaene 2738.0262

Client......cvvunes. NAVY - WESTDIV
Location....ccevueus Background Wells

Test date.......... August 7, 1991

Knowns and Constants:

No. of data pointS....cvevenveeannn. 41

Radius of well casing....ccevcueunnnn 2.54

Radius of well....coeuvrivnnnianeas.. 5.79

Aquifer saturated thickness......... 298.7

Well screen tength.................. 298.7

Static height of water in well...... 298.7

LOG(RE/RW) c e vvuerverecocancanscannas 3.019

- o 0.000, 0.000, 2.696

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Stug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.3418E-003
y0 = -1.3253E+100

€LLLLLLLLLLLLLLLLLLLLLLLLLLLLCLCLLCLLCLLCLKLCLEIIIDIDIDIIIDIDIDDIIIDIIDIIIIIIIDIIDIIIIIIII>I>>

TYPE CURVE DATA

K = 1.06712E-003
y0 = 1.52023e+001
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 1.520E+001 1.200E+002 2.995€-001



DATA SET:
n102a .00t
02/28/02

100. HTTTTTTI Illlll]l—l—]—rlﬂllIlll”ﬂ’mlll”llllll

AQUIFER TYPE:
Unconf 1ned
SOLUTION METHOD:
— Bouwar-Rice

TEST DATE:

August 7, 1991

10.

ESTIMATED PARAMETERS:

K « 0.001087 cm/sec
y0 = 15.2 cm

(cm)

T llTlll]
it Illlll

TEST DATA:

HO = $5.78 cm
rc = 2.54 cn
re = 35.2¢ ca
L = 288.72 cnm
D = 298.72 cm
H = 298.7 cm

T
i

H

LIIJUJ

TT lTrlll

T

0 1 llllllllllllllllllllll“llllllll]ll]lllllllllllll
0. 24. 48. 72. 96. 120.
Time (sec)

RISING HEAD RESULT, M—102-A

J.M.MONTGOMERY, CONSULTING ENG cirtent: NAVY — WESTDIV

Project No.: 2738.0262 Location: Background Wells




M-103-A

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-107

1991

SE1000B

Environmental Logger
08/06 18:

Unit# 00515 Test# 7

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 08/06 15:34

31

0.00
10.09
0.00

Elapsed Time Value
(min) (ft)
0.0000 0.83
0.0033 2.54
0.0066 4.94
0.0099 2.44
0.0133 0.38
0.0166 3.07
0.0200 3.17
0.0233 2.50
0.0266 2.60
0.0300 2.63
0.0333 2.60
0.0500 2.49
0.0666 2.41
0.0833 2.32
0.1000 2.24
0.1166 2.17
0.1333 2.11
0.1500 2.04
0.1666 1.99
0.1833 1.93
0.2000 1.87
0.2166 1.82
0.2333 1.77
0.2500 1.73
0.2666 1.68
0.2833 1.64
0.3000 1.60

El Tim
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000
10.0000

\%
1.56
1.53
1.36

" 1.23

1.13
1.05
0.98
0.93
0.89
0.85
0.82
0.80
0.79
0.77
0.76
0.75
0.75
0.74
0.74
0.73
0.73
0.72
0.70
0.69
0.70
0.70
0.70
0.70
0.71
0.71
0.71
0.71
0.71
0.71
0.71
0.71
0.72
0.72



€€LLLLLLLLLLLLLLLCLLLLLLLLLKLLLKLLKKKKLCKKKKKIIIDIDDIIDIIIDIIIDIIIIII33O2II>3 33333535 >>

AQTESOQOLYV RESULTS
Version 1.10

02/26/92 10:26:45

TEST DESCRIPTION

Data set........... m103a.set

Data set title..... RISING HEAD RESULT, M-103-A
Company.....ceeeeees J.M.MONTGOMERY, CONSULTING ENG
Project...... seeses 2738.0262

Client...ocvevnnnes NAVY - WESTDIV
Location.....c.ue.s Background Wells

Test date.......... August 6, 1991

Knowns and Constants:

No. of data pointsS......veveeeveaca. 40

Radius of well casing........ cecrnes 2.54

Radius of well.....ovvvevenvncnnnan. 5.79

Aquifer saturated thickness......... 366.7

Well screen length.........c...ae... 304.8

Static height of water in welt...... 366.7

LOG(RE/RW) .. vvireeecncnencocnncnnnns 3.154

A, B, Covvvnnnnnnnn ceescennne eeseess 0,000, 0.000, 2.732

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 2.9398E-004
y0 = -1.3253E+100

€LLLLLLLLLLLLLLLLCLLLLLLLLLLLLLLLLCLLLKKLLKKIOIDIIDDDDIDIDIDIDDIIIIIIIPIIIIIIIIIIPIIIPIO>O>D>

TYPE CURVE DATA

K = 3.88773E-004
y0 = 5.02183E+001
Time Drawdown Time Drawdown Time Drawdown

0.000£E+000 5.022E+001 1.800E+002 6.171E+000



DATA SET:
ni03e .00t
100. llllllllllllllllllll”ﬂllIIIIIT1ITTTTllHIITITTI 02728792

- - AQUIFER TYPE:
Unconf i ned

SOLUT ION METHOD:
Bouwer-Rice

TEST DATE:

Auguat 6, 1921

—

- ESTIMATED PARAMETERS:

K = 0.0003888 cn/aec
y0 = 50.22 cnmn

(cm)

TEST DATA:

HO = 58.22 cm
rc = 2.%54 cn
o O re = 3.20 cm
7] L = 304.8 cn
b = 3866.7 cm
H = 3186.7 cm

%o
00000000

10 llllllllllllIlllIll[llIllllIllllHll lllllllllll

0. 36. 72. 108. 144. 180.
Time (sec)

RISING HEAD RESULT, M—103-A

J.M.MONTGOMERY, CONSULTING ENG Ciltent: NAVY — WESTDIV

Project No.: 2738.0262 Location: Background Waells




M-104-A

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-107

1992

SE1000C
Environmental Logger
03/16 21:20

Unit# 0155

Setups:

8 Test 1

INPUT 1

Type
Mode

Level (F)
TOC

LD. 10402

Reference
Linearity
Scale factor
Offset

Delay mSEC

0.000
0.040
9.990

0.010
50.000

Step 0 03/16 13:59:04

Elapsed Time INPUT 1

(min) (ft)

0.0000 0.392
0.0033 3.516
0.0066 6.039
0.0100 5.253
0.0133 3.880
0.0166 2.427
0.0200 3.384
0.0233 3.002
0.0266 2.724
0.0300 2.506
0.0333 2.405
0.0500 1.770
0.0666 1.349
0.0833 1.046
0.1000 0.818
0.1166 0.651
0.1333 0.518
0.1500 0.420
0.1666 0.341

El

Tim
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4166
0.5000
0.5833
0.6666
0.7500
0.8333
0.9166
1.0000
1.0833
1.1666
1.2500
1.3333
1.4166
1.5000
1.5833
1.6666
1.7500
1.8333
1.9166
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000

\'
0.281
0.237
0.199
0.170
0.145
0.126
0.110
0.098
0.088
0.079
0.050
0.041
0.034
0.028
0.025
0.022
0.022
0.018
0.018
0.015
0.018
0.018
0.015
0.015
0.015
0.015
0.012
0.015
0.012
0.012
0.015
0.012
0.009
0.012
0.012
0.006
0.009
0.009



€€ €L LLLLLLLLLLLLLLLLLLLLLLLLLKLKLKLLKLKKLKKKCEOIIIIIIDIIDIIIDIIIIIDIDIIDIIIIDIIIIIIIIIIDIIF>>>DD>

AQTESOLYV RESULTS

Version 1.10

06/04/92 04:36:57
TEST DESCRIPTION

Data set........... M104A.SET

Data set title..... RISING HEAD RESULT, M-104-A

Company....cevecaee J.M._MONTGOMERY, CONSULTING ENG

Project.ceceecccees 2738.0574

Client....ccvvvnnen NAVY - WESTDIV

Location.....ccc.... Background Well

Test date.......... March 16, 1992

Knowns and Constants:

No. of data poinNtS..c.eeevcecencannns 50

Radius of well casing.......cveeuene 2.54

Radius of well....covvevivnnnrocnans 5.96

Aquifer saturated thickness......... 375.5

Well screen length.................. 304.8

Static height of water in well...... 375.5
Log(Re/RW)..cvviiiiinnnnnnneannnnan 3.146

A, B, Covrirrnnerennncsnnsneconancsas 0.000, 0.000,

2.680

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 9.5761E-004
y0 = 4.7289€-308

€< LLLLLLLLLLLLLLLLCLLLLLLLLLLLLLLLLLLCCLCKIDDDDDIDDIDIDIIIDDIDIIDIIIIIDIIIDIIIIIIII>IDD>

TYPE CURVE DATA

K = 3.37831E-003
y0 = 1.70774E+001
Time Drawdown Time Drawdown Time

0.000E+000 1.708E+001 2.000E+002 2.620E-008

Drawdown



DATA SET:
M104A SET

100. g

~5506 5P

10.

(em)

H

-1 T T lllll

0.1 —L

06/04/892

AQUIFER TYPE:
Unconfined

SOLUT ION METHOD:
Bouwer -Rice

TEST DATE:

March 16, 1992

1 (L1t

1

ESTIMATED PARAMETERS:

K = 0.003378 cmisec
y0 = 17.08 cm

1 11 Illll

TEST DATA:

HD = 103.1 cm
= 2.54 cm
rw = 5.86 cm
L 304.8 cm
b 375.5 cm
H 375.3 ¢m

re

1l IIIIA
nonow

100. 150. 200.
Time (sec)

RISING HEAD RESULT, M—104-A

J.M.MONTGOMERY, CONSULTING ENG Client: NAVY — WESTDIV

Project No.:

2738.0574

Location: Background Well




M-105-A

. RISING HEAD FIELD DATA
W NAS ALAMEDA, CTO-107

1991

SE1000B

Environmental Logger
08/02 06:

Unit# 00515 Test# 3

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 08/01 10:04

37

0.00
10.09
0.00

Elapsed Time Value
(min) (ft)
0.0000 0.68
0.0033 2.36
wr 0.0066 2.98
0.0099 1.09
0.0133 1.32
0.0166 1.54
0.0200 1.36
0.0233 1.22
0.0266 1.15
0.0300 1.09
0.0333 1.03
0.0500 0.81
0.0666 0.66
0.0833 0.56
0.1000 0.47
0.1166 0.41
0.1333 0.35
0.1500 0.31
0.1666 0.28
0.1833 0.25
0.2000 0.22
0.2166 0.20
0.2333 0.19
0.2500 0.17
“wr 0.2666 0.15
0.2833 0.14
0.3000 0.13

0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000

im

A
0.12
0.12
0.08

©0.07

0.05
0.04
0.04
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00
0.00



€€LLLLLLLLLLLLLLLLLLLLLLLLLLCLLLLKLKKKKCLKKIIIIDIDIIIDIIFIDIIIIIIIIIIIIIIIIIIIIIIIIIIIIDD

AQTESOLYV RESULTS
Version 1.10

02/26/92 . 10:35:35

TEST DESCRIPTION

Data set........... m105a.set

Data set title..... RISING HEAD RESULT, M-105-A
Company....oceeeeee J.M.MONTGOMERY, CONSULTING ENG
Project...ceeecennne 2738.0262

Client.vcvevecncnns NAVY - WESTDIV
Location........ce. Background Wells

Test date.......... August 1, 1991

Knowns and Constants:

No. of data points......ceceuceencnns 43

Radius of well casing.......cccceve.. 2.54

Radius Of Well.veeoeeeeeseennoncanss 5.79

Aquifer saturated thickness......... 354.2

Well screen length...........c...... 304.8

static height of water in well...... 354.2

LOG(RE/RW) eeevveecennnecnnnconncens 3.132

A, B, Covrinvinnnrencannoennnnsnnans 0.000, 0.000, 2.732

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.3393e-003
y0 = -1.3253E+100

€€ LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLCLLLCLKLCLCCEIIIDDIDIDDIDDIDDDIDIDIDIIIDIIDIIIIIIBIIIIIIIID>D>

TYPE CURVE DATA

K = 1.48176E-003
y0 = 7.39305€+000
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 7.393E+000 1.200E+002 3.459E-002



100.

10.

(cm)

0.1

jll”l]llIIIIHIITPIIHIIH'I]”TTIHI]]HI”I
o

o
]
[+]

Y

T T 7177 Hl

T llll”]

G o0© o000

T

llllllIlllllllllllllllllllllliiillll IWENEET

1 III!HI

l

b ) |11l |

1

OATA SET:
ni0Se.oet
02/ 28/82

AQUIFER TYPE:
Unconfined

SOLUT ION METHQD:
Bouwer-Rice

TEST DATE:

AugQust 1, 1991

ESTIMATED PARAMETERS

K = 0.001482 cn/nec
y0 = 7.383 cm

Time (sec)

0. 24. 48. 72. 96. 120.

TEST DATA:

HO = 48.84 cn
rec = 2.54 cn
re = 370 cm
L = 304.0 cn
b = 354.2 cn
H= 154 .2 cm

RISING HEAD RESULT, M—105-A

J.M.MONTGOMERY, CONSULTING ENG Client: NAVY — WESTDIV

Project No.: 2738.0262

Location: Background Wells




M-106-A El Tim A\

RISING HEAD FIELD DATA 0.3166 0.00
NAS ALAMEDA, CTO-107 0.3333 0.00
1991 0.4167 -0.00
0.5000 "-0.00
SE1000B 0.5833 -0.00
Environmental Logger 0.6667 -0.00
08/02 06:31 0.7500 -0.00
0.8333 -0.00
Unit# 00515 Test# 1 0.9167 -0.00
1.0000 -0.00
INPUT 1: Level (F) TOC 1.0833 -0.00
1.1667 -0.00
Reference 0.00 1.2500 -0.01
Scale factor  10.09 1.3333 -0.01
Offset 0.00 1.4166 -0.01
1.5000 -0.01
Step# 0 08/01 09:25 1.5833 -0.01
1.6667 -0.01
Elapsed Time Value 1.7500 -0.01
(min) (ft) 1.8333 -0.01
1.9167 -0.01
0.0000 0.16 2.0000 -0.01
0.0033 1.99 2.5000 -0.01
0.0066 3.15 3.0000 -0.01
0.0099 1.73 3.5000 -0.01
0.0133 0.74 4.0000 -0.01
0.0166 1.30 4.5000 -0.01
0.0200 1.17 5.0000 -0.02
0.0233 0.98 5.5000 -0.01
0.0266 0.91
0.0300 0.81
0.0333 0.76
0.0500 0.49
0.0666 0.33
0.0833 0.23
0.1000 0.17
0.1166 0.13
0.1333 0.09
0.1500 0.07
0.1666 0.05
0.1833 0.04

0.2000 0.03
0.2166 0.02

0.2333 0.02
0.2500 0.01
0.2666 0.01
0.2833 0.00

0.3000 0.00



€€LLLLLLLLLLLLLLLLLLL LKL LKLKLKCLCLKLLKLKLKKLKLKKCKIIDIDIIDIIIIDIIDIIIOIIIIIDIIIIIDIIIIIIIIDIIIID>D>

AQTESQLYV RESULTS
Version 1.10

06/08/92 06:48:12

TEST DESCRIPTION

Data set....eeeesss m106a.set

Data set title..... RISING HEAD RESULT, M-106-A
Company....coeeuuee J.M.MONTGOMERY, CONSULTING ENG
Project....ccvneeas 2738.0262

Client....covvnnnn. NAVY - WESTDIV
Location.....ccuunt Background Wells

Test date...ccuvuue August 1, 1991

Knowns and Constants:

No. of data pPointS....ccevanvenaannn. 19

Radius of well casing........cceven. 2.54

Radius of well.......ocivuvuinnnnnn. 5.79

Aquifer saturated thickness......... 352.4

Well screen length.......... ... ..., 304.8

Static height of water in well...... 352.4

LOG(RE/RW) e eviieeineeecnacanncnnns 3.129

S - 0.000, 0.000, 2.732

ANALYTICAL METHOO

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.0758g-002
y0 = 4.2766E-306

€LLLLLLLLLLLLLLLLLLLLLLLLCLLCLCCLCCCCLCCKCKLKIDIIDIDIIDIIIIDIIDIIDIDIIIDIIPIPIIIDIDIIIIIIIIIIIID>D>

TYPE CURVE DATA

K = 1.07577e-002
y0 = 2.67281E+001
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 2.673E+001 1.500E+001 2.044E-001



DATA SET:
n106e.00t
08/08/82

100. _-_Hl”l'lll]lllllllll IHIIHIIIITIIIIIII LAARAARA

AQUIFER TYPE:
Unconf ined

SOLUT ION METHOD:
— Bouwer-Rice

TEST DATE:

August 1, 1991

3
Hﬁb

10.

K = 0.01078 cm/mec
y0 = 26.73 cm

3 ESTIMATED PARAMETERS:

(em)

T IHHI

TEST DATA:

HO = 38.62 cm
o rc = 2.54 cm
re = 35 .78 cm
L = 304.0 cn
b = 352.4 cn
H = 352.4 cm

T
1

T Illlll

L 1 llllll

0.1 llllllIIIIIllIlllllllll]lllllllllllllllllllllllll

Q. 3. 6. 9. 12. 15.
Time (sec)

RISING HEAD RESULT, M-106-A

J.M.MONTGOMERY, CONSULTING ENG citent: NAVY — WESTDIV

Project No.: 2738.0262 Location: Background Wells




M-107-A

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-107

1992

SE1000C
Environmental Logger
03/16 21:26

Unit# 01558 Test 4

Setups: INPUT 1
Type Level (F)
Mode TOC

1.D. 10701
Reference 0.000
Linearity 0.040
Scale factor 9.990
Offset 0.010
Delay mSEC 50.000

Step 0 03/16 16:19:59

Elapsed Time INPUT 1

(min) (ft)

0.0000 0.009
0.0033 2.760
0.0066 5.853
0.0100 6.297
0.0133 4.102
0.0166 2.659
0.0200 3.294
0.0233 2.880
0.0266 2.688
0.0300 2.590
0.0333 2.463
0.0500 1.977
0.0666 1.608
0.0833 1.323
0.1000 1.105
0.1166 0.928
0.1333 0.786
0.1500 0.669
0.1666 0.575

El

Tim
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4166
0.5000
0.5833
0.6666
0.7500
0.8333
0.9166
1.0000
1.0833
1.1666
1.2500
1.3333
1.4166
1.5000
1.5833
1.6666
1.7500
1.8333
1.9166
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000

V.
0.505
0.429
0.382
0.338
0.297
0.265
0.237
0.214
0.192
0.176
0.116
0.082
0.060
0.050
0.041
0.034
0.031
0.025
0.025
0.018
0.018
0.012
0.015
0.012
0.012
0.009
0.006
0.009
0.006
0.006
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003



€€LCLLLLLLLLLLLLLLLLL LKL LKL LLCLCLCKKLKKKLIDIIIIIIIIDIIIDIIDIDIIPIIZIIIIIIIIIIIIIIIIID>D>

AQTESOLYV RESULTS
vVersion 1.10

06/04/92 04:24:39

TEST DESCRIPTION

Data set........... m107a.set

Data set title..... RISING HEAD RESULT, M-107-A
Company....coceeees J.M.MONTGOMERY, CONSULTING ENG
Project.....ccuueen 2738.0574

Client.....ovvunnns NAVY - WESTDIV
Location.....ccuvus Background wWell

Test date.......... March 16, 1992

Knowns and Constants:

No. of data pointS...cceeeeeieacenns 51

Radius of well casing....cccovevuenn 2.54

Radius of well....cconierennnecnnenns 5.96

Aquifer saturated thickness......... 358.8

Well screen length......ccovvvunee.. 304.8

Static height of water in well...... 358.8

LOG(RE/RW) v cverrnnesennacnansoanns 3.117

- R o 0.000, 0.000, 2.680

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
XK = 6.0817E-004
y0 = 4.7289E-308

€LLLLLLLLLLLLLLLLLLLLCLLLLLLLLLLCLCLLLLKLCCKLEIDIDIIDDDIDDIDDDIDIIDIDDDIDIIIIIIIPIIIIIIDIIDD>

TYPE CURVE DATA

K = 1,02886£-003
y0 = 4.93475E+000
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 &4.935E+000 3.000E+002 4.259E-004
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DATA SET:
mi07a.0et
06/04:92

AQUIFER TYPE:
Unconfined
SOLUTION METHOD:
Bouwer -Rice

TEST DATE:

March 18, 1992

ESTIMATED PARAMETERS:

K = 0.001029 cm/aec
y0 = 4.935 em

TEST DATA:

HE - 100.4 ¢m
rc = 2.54 cm
rw = 5.96 cm
L = 304.8 em
b = 336.8 cm
H = 338.8 cm

RISING HEAD RESULT, M—-107-A

J.M.MONTGOMERY, CONSULTING ENG

Client:

NAVY — WESTOWV

Project No.: 273B.0574

Locatlon: Background Well




M-108-A Elapsed Time Value Elapsed Time Value
RISING HEAD FIELD DATA  0.1833 1.270 12.0000 -0.006

NAS ALAMEDA, CTO-107 0.2000 1.166 14.0000 -0.006

1992 0.2166 1.074 16.0000 0.000
0.2333 0.989
SE1000C 0.2500 0.923
Environmental Logger 0.2666 0.844
03/16 21:24 0.2833 0.783
0.3000 0.727
Unit# 01558 Test 3 0.3166 0.679
0.3333 0.629
Setups: INPUT 1 0.4166 0.436
0.5000 0.316
Type Level (F) 0.5833 0.230
Mode TOC 0.6666 0.177
L.D. 10802 0.7500 0.132
0.8333 0.101
Reference 0.000 0.9166 0.079
Linearity 0.040 1.0000 0.072
Scale factor  9.990 1.0833 0.053
Offset 0.010 1.1666 0.044
Delay mSEC 50.000 1.2500 0.038
1.3333 0.034
Step 0 03/16 15:32:00 1.4166 0.028
1.5000 0.025
Elapsed Time INPUT 1 1.5833 0.019
(min) (ft) 1.6666 0.019
1.7500 0.019
0.0000 -0.012 1.8333 0.012
0.0033 0.660 1.9166 0.012
0.0066 7.047 2.0000 0.009
0.0100 8.796 2.5000 0.003
0.0133 5.129 3.0000 0.006
0.0166 2.527 3.5000 -0.003
0.0200 4.416 4.0000 -0.003
0.0233 3.216 4.5000 0.000
0.0266 3.655 5.0000 -0.003
0.0300 3.200 5.5000 -0.003
0.0333 3.197 6.0000 -0.003
0.0500 2.758 6.5000 -0.003
0.0666 2.480 7.0000 -0.006
0.0833 2.227 7.5000 -0.006
0.1000 2.013 8.0000 -0.003
0.1166 1.823 8.5000 -0.006
0.1333 1.662 9.0000 -0.006
0.1500 1.513 9.5000 -0.003

0.1666 1.387 10.0000 -0.003



€L CLLLLLLLLLLLLLLL LK LKLLKLKKKLCLLKKLKLKKKIDIIIDIIDIIIDIIDIIIIIDIIIIIIIIIIIIIIIIDII>II>>

AQTESOLYV RESULTS
Version 1.10

06/04/92 04:32:11

TEST DESCRIPTION

Data set........... M108A.SET

Data set title..... RISING HEAD RESULT, M-108-A
Company.....ecovuee J.M.MONTGOMERY, CONSULTING ENG
Project....ccoceees 2738.0574

Client.......vcnnne NAVY - WESTDIV
Location....eeevees Background wWell

Test date.......... March 16, 1992

Knowns and Constants:

No. of data points.....ccvieuecnnnns 42

Radius of well casing.........c...... 2.54

Radius of well..oveveiernnnnnneanns 5.96

Aquifer saturated thickness......... 414.5

Well screen length.................. 304.8

Static height of water in well...... 414.5

LOG(RE/RW) ..t evuvrenecocnccanancanns 3.208

S - o 0.000, 0.000, 2.680

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.9391E-003
y0 = 4.7289E-308

€LLLLLLLLLLLLLLLLLLLLLLLLL LKL LKL LKLKKLEIIDIDDIIDIDIDDIIDIDIDIIIIDIDIIIIIIDIIIIII>>ID>>

TYPE CURVE DATA

x -
H

1.93908E-003
y0 = &.97775E+001
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 4.978E+001 1.800£+002 1.708E-003



DATA SET:
M108A.SET
06/04/82

AQUIFER TYPE:
Unconfined
SOLUTION METHOD:
Bouwer-Rice

TEST DATE:

March 16, 1992

IR

1

ESTIMATED PARAMETERS:

K = 0.001939 cm/sec
y0 = 49.78 cm

T T Illlll]

Y lllllll

TEST DATA:

HD = 111.4 cm
rc = 2.54 cm
rw = 5,96 cm
L = 304.8 cm
b = 414.5 cm
H = 414.5 cm

H

LI lllllll

o | lll]]l]

0.1

T IIIIIHI
11 lllllll

0.0 11
0. 60. 120. 180.

Time (sec)

RISING HEAD RESULT, M—-108-A

J.M.MONTGOMERY, CONSULTING ENG Cltient: NAVY — WESTDIV

Project No.: 2738.0574 Location: Background Well




M-109-A El Tim Valu

RISING HEAD FIELD DATA 0.3166 0.07
NAS ALAMEDA, CTO-107 0.3333 0.06
1991 0.4167 0.03
0.5000 © 0.01
SE1000B 0.5833 0.00
Environmental Logger 0.6667 -0.00
08/06 18:10 0.7500 -0.00
0.8333 -0.01
Unit# 00515 Test# 1 0.9167 -0.01
1.0000 -0.02
INPUT 1: Level (F) TOC 1.0833 -0.02
1.1667 -0.02
Reference 0.00 1.2500 -0.02
Scale factor  10.09 1.3333 -0.02
Offset 0.00 1.4166 -0.02
1.5000 -0.02
Step# 0  08/06 12:33 1.5833 -0.02
1.6667 -0.02
Elapsed Time Value 1.7500 -0.02
(min) (fv) 1.8333 -0.02
1.9167 -0.02
0.0000 2.31 2.0000 -0.02
0.0033 2.73 2.5000 -0.02
0.0066 0.51 3.0000 -0.02
0.0099 2.36 3.5000 -0.02
0.0133 1.58 4.0000 -0.02
0.0166 1.55 4.5000 -0.02
0.0200 1.50 5.0000 -0.02
0.0233 1.42 5.5000 -0.02
0.0266 1.35 6.0000 -0.02
0.0300 1.28 » 6.5000 -0.02
0.0333 1.22 7.0000 -0.02
0.0500 0.97 7.5000 -0.02
0.0666 0.79 8.0000 -0.03
0.0833 0.64 8.5000 -0.02
0.1000 0.53 9.0000 -0.03
0.1166 0.43 9.5000 -0.02
0.1333 0.36 10.0000 -0.02
0.1500 0.30 12.0000 -0.03
0.1666 0.26 14.0000 -0.03
0.1833 0.22
0.2000 0.19
0.2166 0.16
0.2333 0.14

0.2500 0.12
0.2666 0.11
0.2833 0.09
0.3000 0.08



€LLLLLLLLLLLLLLLLLL LKL LKL LLLKKKKLKKKKCCEIDIIIIDIIIDPIIIDIDIIIDIIIDIIIIIDIDIIIDIIIDDI>DID>>

AQTESOLYV RESULTS
Version 1.10

02/26/92 . 10:51:40

TEST DESCRIPTION

Data set........... mi09a.set

Data set title..... RISING HEAD RESULT, M-109-A
Company.....eeeese- J.M.MONTGOMERY, CONSULTING ENG
Project.....ccc.... 2738.0262

Client............ . NAVY - WESTDIV
Location........... Background Wells

Test date.......... August 6, 1991

Knowns and Constants:

No. of data pointS.....eeevenvenanas 26

Radius of well casing........ccecn... 2.54

Radius of well........ vevsccsncncans 5.79

Aquifer saturated thickness......... 241.4

well screen length.................. 261.4

Static height of water in well...... 241.4
Log(Re/RW)....... cecnsccscenae veeass 2.846

A, B, Covernrnrnencncnceoecasannes .. 0.000, 0.000, 2.354

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 6.4077e-003
yo = -1.3253E+100

€LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLCLLCLCLKLKCLCIIDIIDDIDIDIIIDDIIDDIDIIIDIIDIDIIIDDIIII>DD>

TYPE CURVE DATA

K = 5.50578e-003
y0 = 2.85924E+001
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 2.859E+001 3.000E+001 3.717E-001



DATA SET:
ni0%a.set
02/ 28/02

100.

AQUIFER TYPE:
Unconfined
SOLUTION METHOD:
Bouwer-Rice

TEST DATE:

August B, 1991

K = 0.0053508 cm/saec
y0 = 28.58 cm

1} lllld

T llqu

ESTIMATED PARAMETERS

TEST DATA:

HO = 48.16 cm
rc = 2.54 cm
re = 378 cn
L = 241.4 cm
b = 241.4 ¢cn
H= 241.4 cn

T
1

lIIIII

[ILLAL llq

0~

T

O 1 llIIIIllllll]llllll‘llllllllllllllllllllll)llllll
0. 6. 12. 18. 24. 30.
Time (sec)

RISING HEAD RESULT, M—109-A

J.M.MONTGOMERY, CONSULTING ENG Client: NAVY — WESTDIV

Project No.: 2738.0262 Location: Background Waells




M-110-A

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-107

1991

SE1000B

Environmental Logger
08/07 17:

Unit# 00515 Test# 5

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 08/07 13:50

36

0.00
10.09
0.00

Elapsed Time Value
(min) (ft)
0.0000 0.07
0.0033 2.15
0.0066 3.21
0.0099 3.70
0.0133 0.03
0.0166 3.27
0.0200 1.74
0.0233 1.68
0.0266 1.59
0.0300 1.55
0.0333 1.50
0.0500 1.28
0.0666 1.12
0.0833 0.99
0.1000 0.87
0.1166 0.77
0.1333 0.69
0.1500 0.62
0.1666 0.55
0.1833 0.50
0.2000 0.45
0.2166 0.41
0.2333 0.37
0.2500 0.34
0.2666 0.31
0.2833 0.29
0.3000 0.27

Tim
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000

\'
0.25
0.23

10.17
- 0.13

0.11
0.09
0.08
0.07
0.07
0.07
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.05
0.04
0.05
0.05
0.05
0.04
0.04
0.03
0.04
0.04



€L CLLLLLLLLLLLLLLLLLLLCLCLLLCLLCLKLCCLKLKLKKKIPIDIIDIDIIZIPIDIIIIDIDIIIIIDIIIIIIIIIIIIII>>D>

AQTESOCLYVY RESULTS
Version 1.10

06/08/92 06:52:17

TEST DESCRIPTION

Data set........... m110a.set

Data set title..... RISING HEAD RESULT, M-110-A
Company....oeeeeses J.M.MONTGOMERY, CONSULTING ENG
Project...ceeesaase 2738.0262

Client....ovveeernn NAVY - WESTDIV
Location........... Background Wells

Test date.......... August 7, 1991

Knowns and Constants:

No. of data points....ccevvennnnnn, 44

Radius of well casing.........occ..e. 2.54

Radius of well......coevvnnerneenanns 5.79

Aquifer saturated thickness......... 313

Well screen tength.................. 304.8

Static height of water in well...... 313

LOG(RE/RM) evrnennnenineeenanannnnas 3.053

S - o 0.000, 0.000, 2.732

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Agquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
XK = 7.4083E-004
y0 =  0.0000E+000

€LLLLLLLLLLLLLLLLLLLLLLLLLLLLCLCLCLLLKLCLCLKLCKEIIDIIIDIIDIDDDIIIDIIIDIIIDIIIDIDIIIDIIIIIII>D>>

TYPE CURVE DATA

K = 2.45619€-003
y0 = 2.95950E+001
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 2.959E+001 1.000E+002 1.477E-002
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DATA SET:
n110a.e0t
peso08/982

AQUIFER TYPE:
tUnconfined

SOLUT ION METHOD:
Bouwer-Rice

TEST DATE:

August 7, 1981

ESTIMATED PARAMETERS:

K = 0.002458 cm/sec
y0 = 20.58 cnm

1 lllllllllllllllllLllJ llllllllllllllllllll!!lllU

‘0. 20. 40. 60. 80. 100.

Time (sec¢)

TEST DATA:

HO = $53.04 cm
rc = 2.54 cn
re = 3.2 ca
L = 304.8 cm
D = 313, ca
H= 313 c»

RISING HEAD RESULT, M=110-A

J.M.MONTGOMERY, CONSULTING ENG Client:

NAVY — WESTDIV

Project No.: 2738.0262 Locatron: Background Wells




M-111-A El Tim V.

RISING HEAD FIELD DATA 0.3166 14.16
~ NAS ALAMEDA, CTO-107 0.3333 14.14
1991 0.4167 14.06
0.5000 - 14.00

SE1000B 0.5833 13.96
Environmental Logger 0.6667 13.92
08/07 17:29 0.7500 13.90
0.8333 13.88

Unit# 00515 Test# 3 0.9167 13.87
1.0000 13.86

INPUT 1: Level (F) TOC 1.0833 13.85
1.1667 13.84

Reference 0.00 1.2500 13.84
Scale factor  10.09 1.3333 13.83
Offset 0.00 1.4166 13.83
1.5000 13.83

Step# 0 08/07 13:09 1.5833 13.83
1.6667 13.83

Elapsed Time Value ' 1.7500 13.83
(min) (ft) 1.8333 13.82
1.9167 13.82

0.0000 14.59 2.0000 13.82
0.0033 16.27 2.5000 13.82
- 0.0066 17.30 3.0000 13.82
0.0099 15.14 3.5000 13.82
0.0133 14.45 4.0000 13.82
0.0166 16.41 4.5000 13.82
0.0200 15.54 5.0000 13.82
0.0233 15.48 5.5000 13.82
0.0266 15.49 6.0000 13.82
0.0300 15.47 6.5000 13.82
0.0333 15.41 7.0000 13.82

~ 0.0500 15.22 7.5000 13.83
0.0666 15.07 8.0000 13.82

0.0833 14.93
0.1000 14.82
0.1166 14.72
0.1333 14.63
0.1500 14.55
0.1666 14.49
0.1833 14.43
0.2000 14.38
0.2166 14.34
0.2333 14.30
0.2500 14.26
0.2666 14.23
0.2833 14.20
0.3000 14.18
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AQTESOLYV RESULTS
Version 1.10

02/26/92 v 11:04:00

TEST DESCRIPTION

Data set......c.... mi1la.set

Data set title..... RISING HEAD RESULT, M-111-A
Company....coeenees J.M.MONTGOMERY, CONSULTING ENG
Project..secussnees 2738.0262

Client....cccvveeee. NAVY - WESTDIV
Location...ceveeees Background Wells

Test date.......... August 7, 1991

Knowns and Constants:

No. of data PoOiNtS..ceeevcurcnnnanss 38

Radius of well casing.......c.cuueeen 2.54

Radius of well....covvuevinnnnnennns 5.79

Aquifer saturated thickness......... 264.3

Well screen length......ccccveennan. 264.3

Static height of water in well...... 264.3

LOG(RE/RW) evuveicecnoonnannnnnancans 2.92

- O o 0.000, 0.000, 2.489

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

.

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.9779E-003
y0 = -1.3253E+100

€LLLLLLLLLLLLLLLLLLLLLLLLLLLLCLLLLCLCLLKKLKKIIIIDODIPIIIDIDIDIDIIDDIDDIDIIIIIIIDIIDIID>IIDD>

TYPE CURVE DATA

K = 1.90927E-003
y0 = 2.56327e+001
Time Drawdown Time Drawdown Time Drawdown

0.000E+800 2.563E+001 1.000E+002 1.210E-001
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DATA SET:
ni11s.set
02s28/92

AQUIFER TYPE:
Unconf | ned

SOLUT {ON METHGD:
Bouwer-Rice

TEST DATE:

August 7, 1991

ESTIMATED PARAMETERS:

K = 0.001909 cm/sac
y0 = 25.83 cm

llllllllllllllllIHIlllIJllJJlllllllllllllIIHIII

0. 20. 40. 60. 80. 100.

Time (sec)

TEST DATA:

HO = 52.43 cn
rc = 2.54 cm
re = 3.28 cm
L = 2064.31 cm
D = 284.31 cn
H = 284.31 cn

RISING HEAD RESULT, M=111-A

J.M.MONTGOMERY, CONSULTING ENG Ciient: NAVY — WESTDIV

2738.0262

Project No.:

Location: Background Weills




M-001-B

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-107

1991

SE2000
Environmental Logger
07/29 14:09

Unit#

INPUT 1: Level (F) TOC

Reference
SG

Linearity
Scale factor
Offset

Delay mSEC

Test 7

0.000
1.000
0.000

49.900
0.010
50.000

Step 0 07/26 16:11:57

Elapsed Time INPUT 1

(min) (ft)

0.0000 -41.942
0.0083 -41.533
0.0166 -41.990
0.0250 -42.541
0.0333 -42.935
0.0416 -43.045
0.0500 -43.045
0.