
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
• step-drawdown testing
• pumping tests

These methods are considered "in-situ" methods as each method involves determimng 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:

• Hydraulicconductivity - 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 importantto 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 Darey 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 productof the hydraulic
conductivity and the aquifer thickness ('b" by convention). Transmissivity typically varies



significantlyduetospatialvariationsinboththethicknessand conductivityoftheaquifer.

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 = T/b

Where:

T = transmissivity
K = hydraulic conductivity
b = aquifer thickness.

• Storativit¥ - 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 knownvolume from a well. A slug withdrawal test

is commonly referred to as a "risinghead" test. Water levels are monitoredduringrecovery, and the rate at

which a well recovers is a functionof the hydraulic propertiesof the water-bearingstratum and of the well

itself.

Because of the relativelysmall stress applied to the water-bearingzone, slug teats are best suited for

low to moderately conductiveaquifers. Slug tests are representativeof the aquifer material in the area relatively

close to the well. However, the tests provide a cost-effective means of determining "point"transmissivitiesover

a large area such as the NAS Alamedafacility.



3.0 SLUG TESTING METHODS

Rising head slug tests were conductedin 70 monitoringwells at the NAS Alameda facility to evaluate

in-situpermeabilitiesof the firstand secondwater-bearingzones. There are 40 "A" and 14 "E"wells in the

unconfined first water-bearingzone and 10 "B"and six "C"wells in the confined second water-bearingzone.

These wells partiallypenetrateeach of the zones.

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

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 momtoring

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. Monitoringwells whose
screen intervals straddlethe water table requirea well borehole radius adjustmentto compensate for water

storage in the filter pack (Bouwer, 1989; Kruseman& deRidder, 1990; Schafer, 1992). The Bouwer and Rice

article and Bouwer's update articleare attachedfor reference. The equation used to adjustfor the borehole

radius is:

= [(l-n)r)+ nr,)p':
where:

n = porosity
r€ = radius of well casing
rw = radius of well (including filterpack)
r,,.j = adjusted radius of well (including filter pack)

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

For evaluationof slug tests in unconfinedaquifers, the following conditions and assumptions are

applied(Bouwer & Rice, 1976; Kruseman& deRidder, 1990):

G-3



• The aquiferis unconfinedand has an apparentinfinite areal extent;

• The aquifer if homogeneous, isotropic, and of uniform thicknessover 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 instantaneouslyat to = 0; the drawdownin the water table
around the well is negligible; there is no flow above the water table;

• The inertiaof the water column in the well and the linear and non-linearwell losses are

negligible;

• The well either partiallyor fully penetrates the saturatedthickness of the aquifer;

• The well diameter is finite; hence storage in the well cannotbe 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 axe used to calculate the hydraulic conductivity (K) value in wells which the screen or open

intervals are fully submerged (Figure G-l). 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 yoon the result output refers to the drawdown value where

the slope line intersects the y axis.

5.0 CONFINED SLUG TF_r 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 conditionsand assumptionsare

applied (Cooper et al., 1967; KrusemananddeRidder, 1990):



• 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 = 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;

• 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;

• 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 eonductivities 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.



Uncertaintybetweendatapoints (wells) may be significantm heterogeneous hydrogeologic
setting.

• Aquifer storagecoefficients for unconfined aquiferscannot be determinedusing slug tests.
Storativity values determinedfor confined aquifers areonly approximatevalues and should not
be used for estimating long-term steady state conditions (Cooper et al, 1967).

• Slug tests are incapableof providingdata required to evaluate the pumpingcharacteristicsof
the well, and therefore cannot determinespecific capacity or well efficiency. Well efficiency
may be compromisedby constructiondetails, well development,and borehole skin effects.



TABLE G-1

SUMMARY OF HYDRAULIC CONDUCTIVITIES FROM SLUG TESTS

(Sheet 1 of 2)

Well K T b Miscellaneous
ID (cm/sec) (cm2/sec) (cm) Method Comments

M001A 2.2E-03 .... B&R fast recovery
M002A 3.1E-03 .... B&R fast recovery
M003A 2.9E-03 .... B&R fast recovery
M004A 3.0E-04 .... B&R
M005A 3.7E-03 .... B&R fast recovery
M006A 1.7E-03 .... B&R fast recovery
M007A 1.6E-02 .... B&R fast recovery
M008A 1.3E-03 .... B&R
M009A 5.0E-04 .... B&R
M010A 3.5E-03 .... B&R fast recovery
M011A 2.6E-03 .... B&R fast recovery
M012A 4.1E-04 .... B&R
M013A 1.0E-03 .... B&R
M014A 5.3E-O3 .... B&R fast recovery
M015A 1.1E-02 .... B&R fast recovery
M016A 2.0E-03 .... B&R
M017A 3.1E-03 .... B&R fast recovery
M018A 1.2E-02 .... B&R fast recovery
M019A 4.2E-03 .... B&R fast recovery
M020A 1.1E-O3 .... B&R
M021A 9.3E-04 .... B&R
M022A 2.2E-03 .... B&R fast recovery
M023A 6.5E-04 .... B&R
M024A 5.3E-04 .... B&R
M025A 1.4E-03 .... B&R
M026A 2.1E-03 .... B&R

M027A 4.2E-03 .... B&R fast recovery
M028A 1.5E-O3 .... B&R

M029A 2.6E-03 .... B&R fast recovery
M101A 6.7E-04 .... B&R
M102A 1.1E-03 .... B&R
M103A 3.9E-04 .... B&R

M104A 3.4E-03 .... B&R fast recovery
M105A 1.5E-03 .... B&R

M106A 1.1E-02 .... B&R fast recovery
M107A 1.0E-03 .... B&R

M108A 1.9E-03 .... B&R fast recovery
M109A 5.5E-03 .... B&R fast recovery
M110A 2.5E-03 .... B&R fast recovery
M111A 1.9E-03 .... B&R
M001E 4.0E-04 .... B&R
M002E 2.3E-03 .... B&R
M018E 8.1E-04 .... B&R

M019E 3.9E-03 .... B&R
M020E 1.2E-03 .... B&R
M021E 5.2E-05 .... B&R



TABLE G-1

SUMMARY OF HYDRAULIC CONDUCTIV1TIES FROM SLUG TESTS
(Sheet 2 of 2)

Well K T b Miscellaneous
ID (cm/sec) (cm2/sec) (cm) Method Comments

M022E 5.5E-02 .... B&R fast recovery
M023E 2.3E-03 .... B&R
M024E 4.6E-03 .... B&R fast recovery
M025E 1.5E-03 .... B&R fast recovery
M026E 1.7E-O3 .... B&R fast recovery
M027E 4.4E-04 .... B&R
M028E 2.7E-03 .... B&R
M029E 1.6E-03 .... B&R

M001B 2.7E-03 3.7 1,371.60 Cooper fast recovery
M01013 5.2E-05 0.038 731.52 Cooper
M012B 2.3E-03 3.0 1,341.12 Cooper
M014B 7.6E-04 I. 3 1,706.88 Cooper
M020B 2.8E-O4 0.39 1,371.60 Cooper

M023B 6.1E-04 0.76 1,249.68 Cooper
MO27B 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

M007C 2.1E-04 0.50 2,380.49 Cooper
6.2E-04 B&R

M013C 3.8E-04 0.85 2,233.57 Cooper
1.9E-03 B&R

M021C 3.9E-04 0.25 640.08 Cooper
M025C 7.9E-04 0.69 868.68 Cooper fast recovery
M027C 1.2E-03 1.81 1,463.04 Cooper fast recovery
M104C 2.5E-05 0.014 563.88 Cooper

Note: K -Hydraulicconductivity.
T -Transmissivity.
b -Saturatedaquiferthickness.

B&R -Bouwer& RiceunconfinedslugtestmethodusingAQTESOLV 1.1.
Cooper-CooperetM. confinedslugtestmethodusingAQTESOLV 1.I.
fastrecovery- Wellrecoverymay be toofasttoobtainenoughdatatoproducea goodhydraulic
conductivityCK)estimate.



SLUG TEST DATA INFORMATION SUMMARY SHEET

This informationpage summarizes andclarifies informationfound in the following rising head field data,

result output,and graphs. The aquifertesting program descriptionat the beginningof this appendixdiscusses the

following informationin greater detail.

Risin2 Head Field Data" Measurement Units/Comments

Value (Head) feet (fi)
Elapsed time" minutes (rain)

* This data was convertedin the program to SI unitsof centimeters and seconds.
" Some values arenegative numbersas is a resultof the datalogger recording procedures.

Based upon initialhead readings, the appropriatechange in headvalues were calculated.

Result Output - Bouwer and Rice Method Measurement Units/Comments

Knownsand Constants:
Radiusof well casing centimeter(cm)
Radiusof well (borehole)* cm
Aquifer saturatedthickness cm
Well screen length cm
Static height of water in well cm
Log(I_/R_) Program printouterror, shouldbe In(RJR,)
A,B,C Dimensionless parameter as a functionof L_/R_for

the calculation of ln(RJl_) (see Bouwer and Rice,
1989). These parameters are calculated by the
program.

R_ Equivalentradiusover which head loss occurs
R_ Radiusof well (including gravel pack)

• This value may have an borehole radiusadjustment(see Bouwer and Rice, 1989).

Results from Visual Curve Matching:
K (hydraulic conductivity) cm/sec
Y0 cm; intersectionof the slope on the y axis
Visual match parameterestimates The program statistics provide an incorrect K

estimation.
Type Curve Data Correct estimatedK producedby visual/manualcurve

matching. The time and drawdown data following
the K and Y0results are residual program statistics
information. This information is not immediately
relevant to the calculatedK value.

Result OutputGraph:
Figures G-1 and G-2 discussed in the aquifertestingprogram descriptionillustrate the appropriate
slopes on a time versus drawdown graph.



Result Outout - Coooer et al Method Measurement Units/Comments

Knowns and Constants:

Pumping rate defaulted to 1
Radius (distance) to obs. well cm

Results from Curve Matching:

Transmissivity (T)* cm2/sec
Storativity (S) value meamngless 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 G-4 in the aquifer testing program description illustrates the curve-matching method. The
program allowed for statistical and manual best-fit curve matching.

2
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DATA SET:

mO2_e.eet

lOOO._,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,.,i,,,,,,,,_ oo,o,,o_
-- AQUIFER TYPE:

-- Un(onftned

SOLUTION METHOD:

Bouwer-glce

TEST DATE:

100. _k- _ Sep%e_er I_, IgQ1

_ ESTIMATED PARAMETERS:

C -- K = 000234? cm/llc

_ y0 1 92.2 cm

O

I lEST DATA:

I -_ H0 = 115,8 €_

10. r. 10 16 Cm
t = 304, B =m
b B99,2 C_

O - H = Bgg 2 cm

000oo
Oo

0 00

1. Illilililll illill[iillllllt
0. 20. 40. 60. 80. 100.

Time (see)

RISING HEAD RESULT, M-O25-E

J.M.MONTGOMERY, CONSULTING ENG c! lent: NAVY - WESTDIV

Project No,: 27.38.0262 Location: West Beach Landfill

Figure G-I

Example of a typical time versus drawdown graph for unconfined conditions.



RISING HEAD RESULT, M-OOJ-A

J.M.MONTGOMERY, CONSULTING ENG cl lent: NAVY - WESTDIV

Project No,: 2738,0262 Locstlon: 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 whi_ the screen or open interval straddles the water (' le.
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AQTESOLV RESULTS

_I_ Version 1.10

02/24/92 15:30:30

TEST DESCRIPTION

Data set ........... mOOla, set
o

Data set title..... RISING HEAD RESULT, M-OOI-A j::
4J

Company............ JAMES M. NONTGONERY

Project ............ 2738.0262

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

Location ........... 1943-1956Disposal Area _:

Test date .......... July 26, 1991 "0

Knowns and Constants:

No. of data points .................. 35

Radius of well casing ............... 2.54 o
Radius of well ...................... 5.79 =_

qJ
Aquifer saturated thickness ......... 274.3 .c:

Well screen ter_gth .................. 274.3

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

Log(Re/Rw) .......................... 2.951 rn
I

A, B, C ............................. 0.000, 0.000, 2.549 L_
qJ

.-z=--z--z_=--=----=z==z_=:_--=--:=_==------z==------=_z=_=--- ....................... r_

ANALYTICAL METHO0

©
Bouwer-Rice (Unconfined Aquifer SLug Test) 4_

m
qJ

RESULTS FROMVISUAL CURVE MATCHING

O

VISUAL MATCHPARAMETERESTIMATES _-_

Estimate
K = 1.8613E-003 (Incorrect hydraulic conductivity
yO = -1.3253E.100 estimation)

TYPE CURVE DATA

K = 2.21260E-003cm/sec (Correct estimated hydraulic

yO = T.16T_SE+O00 conductivity)

T_me Draw¢lown T_me Draw_own T_me Draw_own

O.O00E+O00 7.168E+000 8.000E+001 4.361E-002



RISING HEAD RESULT, M-O07-C

J.M.MONTGOMERY, CONSULTING ENG J el lent: NAVY - WEST[}IV

Project NO. : 2738.0262 / Location: 1943-1956 Disposol Area

Figure G-4

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

( method. (
t



F"

AQTESOLV RESULTS
Version 1.10

06104192

TEST DESCRIPTION ._
o

Data set........... mOO1b.set '_o2
Data set title ..... RISING HEAD RESULT, M-001-B
Company............ J.M.MONTGOMERY, CONSULTING ENG £
Project............ 2738.0262 O2

Client............. NAVY - WESTDIV
Location. 1943-1956 Disposal Area o2
Test date........ .. July 26, 1991 oo

O2

Knowns and Constants: -=
No. of data points .................. 24

.r4
Pumping rate ........................ 1 _ o2

..... IRadius (distance) to obs. well. 2.54
o2

o2
.r4

ANALYTICAL METHOD "'_"

Cooper et al. (Confined Aquifer Slug Test) o
.lJ
,--4

O2
O2

RESULTS FROM CURVE MATCHING
q.-4
©

o2
i.-4

MATCH PARAMETER ESTIMATES _'
x

Estimate
T = 3.6670E+0OO cm2/sec
S = 3.2728E-OO5



',OL. i:. ",0 _ ,_aTER RESOURCES RESEARCH :LNE !q76

A Slug Test t'or Determining Hvdra'ulic Conductivitv or"Unconfined Aquit'ers
\Vith Completely or Partially Penetrating Wells

HER._IAN BOCWER _.XD R. C. RICE

:. S. ,Voter Conser_'alton L_zooralort'. 4_rleuHural Re$larcn Serutce, _.S. Oeoartmtnl ol A_rtc'uilur¢. Phorntx. .4m:ona ,_75040

-_oroc_,ute _s_resenteafor ¢aieu{atin_the hv_rauh¢z_nauc_Lwwo1an aclulfetnear_ _.etlfrom the
r_JtC Ol" rise O! [tlC _JteT" I_vel In [fie _,eiJ Alter ;4 _i€:rtaln _oium¢ ol" v,;Jtef t_ _ucldeniv rcmt)_,cn. The

_:.aleuiationts_aseaon the Thiem e=:u-',,onol s_eaaystate dow coa *eft. The crt'ecnveramus,qoo_cr
_,hlchtheneaachd'crcnccuetv,_n the¢QUiil_rlurn _,4atcrtable=ntheaqullcrandthe",_;Jlerlevel _nthev.ell
iS OlSSIpat_ 'a.;JS_:v:_iU-'_[eO_ltJ'l a teSlSl-'_ttcl; nct,.,.ogx anaJo.e lor _ u._ae taflRe o1 s_,slem gcommnes. \n

cmplrl_t equation relatlnff _, (o the _comctrv of (he _etl _ncl _OUiler was C[CgllVeCJ."i'_'le tccht3_u*,Je IS
_D_llC-'_O|e tO comDlctctv Or _urUatlypcnmratln.Rv,elI$ in unconnne__UuHers.It can also Beus¢o_or
¢onnne_ aqum:_ that rec,'we_,ater_romthe upperconnnm.ela_,cr.ThemethodsresultsarecomnatlOle
w_ththoseontamea0y other tecnmqueslor overla_Vm_geometries.

With toe slug test the _vdrauhc conouctivtty or trans- completely penmratlng well. and thesotutlon was expr_d as
m_sslbtiityo/ an aquifer is determined I'rom the rate of rise of" _ series ot 'type curves' against which observed rates ot"water

the water tevet in a well after a certain volume or "slug"of level rises were matched. Values for the transmmibility and
water _s suddenly removed from the well. The slug test is st6rage coefficient were then evaluated from the curve parame.
simpler and qmcker than the The|s pumping test because _erand horizontal-scale posmon of the type curveshowing the
observation wefts and pumping the wetl are not needed. With best fit w_th the experimental data. 3kibi_zke (1958] devetopecl
the stug test the ponton o1"the aquifer "sampled" t'or hydraulic an eduauon for calculating transmtssibiiity from the recovery
conducuvity is smaller than that for the pumping test even of the water level in a well that was repeau_lly bailed. The
though with the latter, most of the head lossalso occurs within technique is limited to wells in confined aqmfers with suf-
a relauvely small disumceol"the pumped wetl and the resulting riciently shallow water levels to permit short time intervRis
transm=sslbility pnmardy reflects the aquifer conditions near between bailin_ cycles [Lo/uwm_. 1972].

the pumped well. To use the slug test /'or partially penetraunt; or partially
EssenuaUy instantaneous lowering of the water level in a perforated wetls in conhned or unconfined aqut[ers, somesolu*

well can be achieved by qu,ckly removing water with a bader uons developed for the auger hole and pm.zometm'techniques
or hv parually or completely sui_mergmg an o_.iecz in the to measure so,I hydraulic conducuv=ty [Bouwr end deck._o_.
water. Ictung the water levet reach eqmlibnum, and then 1974} may be employed. However. the geometry of most
qmckly removing the object. If the a_un'er is very. permeable. _roundwater wells is outstde the range m geometry, covered by
,.he water level in the wetl may rise very. rap,ally. Such rap_d the extsung equauons or tattles for the auger hole or pmzome.
rises can Demeasured with sensitive pressure transducers and [=r methods. _or this reason, theory and equations are pre*
_._st-res_onsestrtp chart recordersor x..v plotters. ALso tt may _ented m this paper for slug tests on paruatiy or completely
_e possmte to isolate portmns or the perforated or screened penetrating v.etls in unconfined aqullers for a wide range of
secuon ol' the well w_th special packers for the slug test. This =eometry conditions. The wells may be parttally or completely
not only reduces the inflow and hence the rate of rise of the perforated, screened,or otherw.tse open along their periphery..
water level in the well. but =t also makes tt possible to deter- While the soluuons are developed ('or unconfined aqutfers.
mine the verucai distributmn ol" the hydtaul;€ conducuv_ty, they may also be used I'or slug tests on v,elis m confined
Special packer techniques may have to be developed to oiatam :,qutfer_ ,1 water enters the .zqud'er from the upper confining
a good seal.e_l_'ctally for rough casm_ or perforauons. Effec- ktyer through compression or leakage.
ave sealing may be achieved w_th retauvely long sections of
,nflatabte stopper= or tubing. The use of long secuons of these THEORY
matertats would _lso reduce teakage flow from the rest of the Geometry ano s?mOolsor" a v,etl in an unconfined aquifer
well to the isolated secuon between packers. This flow can are shown ,n Figure 1. For the slug test the water level in the
occur through gravel envelopes or other permeai_le zones sur- _etl is suddenly lowered, and the rate o_"rise or the water level
rounding me casing.Sections of inflatable tubmg may have to is measured. The flow into the weft at a parucular value of v
be long enough to block off the entire part of the wetl not used can be calculated by modifyin= the Thiem equauon to
for the slug test. High inflation pressures should be used to

mmtm_ze volume changes in the tubing due to ciaangmg water Q = 2.'rKZ. (I)
pressuresm the _soiatedsectton when tt_€ head ts Lowered. In (R,/r,)

So far. solut,ons for the slug test have been developed only where Q is the flow into the wetl (lengtna/Umel. K is the

*_ for completely penetratmg wells in confined aquifers. Cooper hydraulic conauct_v_ty of the aquifer (length/time). L is the
e_aL(I967]dertvedanequauonforthenseorfallofthewater height of the port,on of weft through wnict_ water enters
_¢vetin a weft after sudden lowering or ratsmg, respecuvely. _het=ht of screen or perforated zone or of uncased portton of
Their eauation was based on nonsteaay flow to a pumped, v,ed). y _sthe verucat distance between water level in well and

ecludibnum water tahte m aquifer. ,_, is the ed'ectwe radius

Co_.vrmnt_) Igl'6 by the AmericanGcuvhys,€_|Umon. over which v _sdissipated, andr. =sthe horizontal distance
a?l



-_e_m___ __,m_w _urrounaed by a iO-cm _ermeaole _2ravel envetooe w_th a_orosnv or 30%. r_ should _e '_aKen as i.'O= - ,).50(302 -
,vAT_ I . ! 'r_,BLE "02Hz'_ = 23.f cm tO potato the cross-sectlonal Jrea of the wet{

_ " " _ :,natrelatesQ toav/at.The valueorr :drtinsv,e_lsectionis
"0 era.

Commmng( ).sna(21 _e_as
"w

"Kt.
dy= _r C3)r_"In(R.,ro_

H 0 ,_,n_chcan De integrated to.+.-2 €
# t. _ 2 KLI

I In ._ constant (4)

i ri In (fl,,"r.)

i _pptying ttlzs equation 0etween limes .v_at t = 0 and at Iand so(ring t'or K vieid
?

t r, In fR,/r,) I "/..2
K {n (s)

2/'- t y,i

i This equation enabtes K to be calculated from the riseOf theP

/ / / / / ///////////////r/// water level m me well after sua(aeniy removing a stug of water
from the wed. Since K. r_, r., R,. and L in !5) are constants.

IMPERMEABLE (I/I) In .v,/y, must also be constant. Thus field data should
Fit.. 1. Geommryan¢tsymeolsof a partially penetrating,paruatlv yield a straight line when they.are plotted as In .v,versus z. The

perforate.(lweft in uncoenne¢l_¢lm/erwnn gravel pool{or devetopc(_ term (I/.,) In y,dy, tn (_) is then obtained from the best-fitting
zonearouna perforaums_mon, straight line m a ptot of In y versus _ (see the examplel. The

valueof in R,/r, is dependent on H. O. L. and r, and can be

from well center to onginal aquifer (well radius or radius of evaluated from theanalog results presented in the next section.
casing plus thickness of gravel envelope or devetope_ zone). The transmzsszbility T of the aquifer is calculated by multi.

The terms L. y. R,. and r, are all expre_e_ in units of plying (5) by the thickness O of the aquifer or

(ength. The effective radius J_, is the equivalent radial distance Or, _ In (R,/r,) 1 In y_over which the head lossY is dissipated in the flow system. "['he T == - _ (6)
value of R, dependson the geometry, of the flow system, and it 2£ t y,

,wasdetermined for different values of H. L. O. and r, (Figure This equation _sbased on the assumpuon that the aquifer is
1) with a resistance network analog, as will be discussed in the on,form w_th depth.

next seczmn.Equauon ( I ) is based on the assumptions that ( I ) Ecluatlons(5) and (6 Jare dimens,onally correcL Thus K and
drawdown of the water table around the well is negligible. (2l T are expressed in the same un,ts as the length ann time
flow aOove tt_e water table (in the capdlary fringe) can be parameters m the equauons.
_gnored. {3) head lossesas water enters the welt (wetl Iossesl

_re n_gtble, and (4) the aquder is homogeneous and iso- EVALUATIONOF R.

tropic. These are the usual assumptions m the development of Values of R,. expressed as In R,,'r,_. v,ere determ,ned with
equauons for pumped hole techniques {Bouwee and Jackson. an electrical res,stance network analog for different values of
1974. and ret'erencesthegn}, r,,. L. H. and O (Figure 1I. _stng the same assumpuons as

The value or r,, in ( I ) represents the radial distance between those for ! I )."An ax,symmetnc sector of I racl was simulated
the undistur0ed aquifer and the weft cent_. Thus r,, should by a network of electrical resistors. The verttcat distance be.

include gravel enveto_ or "developed"zones d they are much tween the nodes wasconstant, but the raaial distance between
more permeaOle than the aquifer itself (Figure l ). nodes )ncreased with increasmg distance from the center line

The rate of rise. d.vtdt, of the water level in the well after (Figure 2). This y)etded a network wnh the mghest no_e
suddenly removing a slugof water can _e related to the inflow density near the well. where the head loss was greatest, and a
Q by the e_uatton decreasing node densny toward the outer reaches of the sys-

dytd_ = - Q/_re/ (2) tern. For a more detatted discussmn of graded networks for
representing ax_symmetric flow systems, see Liebmann i1950]

'_here _'r.,_ is the cross-sectional area of the wett where the and 8ouwee (1960].

water level is rising. The m,nus s_gnm t2) is introauc.ed be- The_'aOial extent of the medium represented on the analog
cause v decreasesas _ increases, was more than 60.000 times the largest r_ _atue used in the

The term r_ zsthe ms,ae radius of the casing if the water levet analyses. Thus the raciial extent of the analog system was
_sabove the _ertoratea or otherwise ooen portion of the weft. essentially inrin,te, as evidenced by the fact treata reaucuon in
If the water level _srtsmg m the perforated section of the well. radial extent by several nodes did not have a measura01eeffect
allowance should be made for the porosity outside the wetl on tee observed value of R,.
casing _f the hydraulic conduc,.ivlty of the gravel envelope or The value of R, for an tntinttely deep aauder (O = = _was
developed zone _smuch higher than that of theaqu,fer. In that determined by s_mulatmg an _mpermeaole and then an ,n-
case the (open ! 0orosttv m the permeable zone must be _n- fimtely permeat)le laver at a certain value or L_ If th_s value of
c:uclecim the cross-sectionalarea of the wed. For example, if D is taken to Oe sun_ciently large, the flow _ntee system when
the roams or"the pertorated casing ts 20 cm and the casing _s the layer at D is taken as being _mpermeaOle _sonly slightly
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lessthan the flow when the layer is taken as beinginfinitely resultsindicatedthat the effectiveupper limitof In[(D - H)/
permeable.The averageof the two flowscan then be taken as a r,,J is 6. Thus K D is considered infinity or (D - H)/r,, is so
good estimate of the flow that would occur if the aquifer were large that In [(D - H)/r,J is greater than 6. a value of 6
representedon the analogas being uniform to infinite depth shouldstill be usedfor the term in [(D - H)/r,,} in (8).
[Bouwer.1967].Thisaverageflowwasusedto calculateR, for [f D =, H. the term In [(D - H)/r,,I in (8)cannotbeused.
O = = The analogresultsindicated that for thiscondition,whichis

The analog analyses were performed by simulating a system the case of a fully penetrating well. (8) should be modified to
with certain valueso1"r,., H'. and D. The electrical current
enteringthe 'well"wasthenmeasuredfor differentvaluesof L. [ I. ! C _"
ranging from near H to nearO.This was repeatedfor other [n R,.'r, _In (H./r.) L--.r.} (9)
v',tuesol r,. H. andD. The conditionwhereL = H couldnot
be simulated on the analog becauseit would mean a short _nere C"is a dimensionlessparameterthat _s_,function of
betweenthe waterrapidasthesourceand thewetlas thesink. L,'r. a. _hownm Figure3.
The etecmcal current r]ow ,n the analog was convertedto Equ_uons(8) and (9) yieldvaiuesol'ln R,!r,, that arewuhin
volumeperday.andIn R,/r, wasevaluatedwith (1) for each 10%of theactualvalueasevaluatedbyanaiog,f L > 0.4H and
combinationof r,,. H. L. and D usedin the analog, within 23%if f_ << H (for example.L = 0.1H).

For a given geometry,descrtbod by r=,,H. and D. the current The analog analyses were performed for wells that were
flow Q, into thesimulatedweIIvariedessenuallylinearlywith closedat the bottom. Occasionally.however,wellswithopen
/..andcouldbe deso'zbedby the equation bottoms were also simulated. The flow throughthe bottom

appeuredto be n_ligible for all valuesof r,_andL usedin the
Q_= mL _- n (7) _,nalyses.If L is not much greaterthan r,, _forexample.L/r..

Becauseof the'tineantybetweenQ_andL the resultsofthe << 4). the systemgeometry,approachesthat of a piezometer
analysescouldbe extrapolatedto the conditionL = H. The cavity [8ouwerandJackson. 1974"].in whichcasethe bottom
valuesofm in(7) appearedto vary.inverselywith In H/r,.. The flowcan besigmficant.Equations(8) and(9) canalsobeused
vatuesof n variedapproximatelylinearlyw,th in [(D - HV to evaluatein R,/r,, if a poruonof theperforatedorotherw,se
r=,],theslopeA andinterc,.'ptB in theseretauonsbeinga rune- openpart of thewetlisisolatedwith packersfor theslugtest.
tzon of L/r.. This enabled the derivation of the following Equipotentlalsfor the flow systemarounda partially pene-
empmcaiequation retatmgIn R,/r. to the geometryor"the ;rating. partiallyperforatedweil in an unconfinedaau=ferafter
system: loweringthe water ievet_nthewetlareshown,n Figure2.The

numbersalong the symmetw axis and the water table repre.

taR" l l . l 4. A 4- B ln [( O -- FD/r., ] I " sent arbitrary length units. The numOerson theequmotent_alsr-"_ == -[n (H/r.---'_')) i,/I,., (8) indi_te the potential as a percentage or" the total head differ.
encebetweenthe water table(100.%)anOthe openpomon of

In th,s equa.on. A and B are dimensionlesscoer_cientsthat _hewetl (0%_shownasa dashedtree.
are functionsoi Lit., as shown m Figure .L If D >> H. an The valueor R, for thecasein Figure 2,is96.7lengthunits.
increasein D hasnomeasuraPleerect onin R./r.. Theanalog -_s shownin the figure, this corrmpondsapproximatelyto the
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85%equipotenualwhenR, is laterallyextendedfrom thecen- rapid intiltration basins[or groundwaterrechargewith sewage
terot"theopenporuonof thewell. Thus mostof theheadloss effluent [Bouwer. 19701.The stout water table wasat a depth
in the flowsystemoccurs,na cylinderwith radiusR,. whichis of am. D ", 80m. H = 5.._m. L = 4.56m.,-: = 0.076m. and r,,
indicauveof thehonzontalextentoi"theportionol"theaquit'er was taken as O.12 m to allow for developmentof the aquifer
sampledfor K or T. The vemcal extent is somewhatgreater .,round the perforated pomon of the casing. A Statham
than L. as indicatedby. for example,the 80%equipotenuaiin PM 13ITC pressuretransducerwas suspendedabout I m be-
Figure2. low the static water levet in the well (when trade namesand

Toestimate the rateof riseor"thewater levelinawetl alter _t company namesare included,they are for the convemenceor
_ssuddenlylowered.15)canbe wrvtten as the reader and do not imply preferential endorsementof a

2 parucular product or companyover others by the U.S. De-
r, R, )',_t' ==_ [n _ In _ (10) partment of Agriculturel..-_ solid cylinder with a volume

ZKL r,, y, equwalen[ to a 0.32-m chan_=em water level ,n the well was
lay taking _', = 09.v,. (10) reducesto also placedbelow the water level. When the waterlevel had

returned to equdibrtum, the cylinder wasquickly removed.
/'.' P,,

t,,,,; = 0.0527 _ In -- (II) The transduceroutput, recorcledon a .Sargentmdlivolt re-r. corder, yielded the .v-t retauonsmpshownin Figure4 wvt, y
where_,t is the t,me that it takes [or the water levelto rise plotted on a logarithmic scale.The stra=ght-tineport:on _sthe
90%of thedistanceto theequilibriumlevel By assuminga per- valid part ol" the readings. The actual yo valueof 0.29 m
meableaclutt'erw_thK -, 30m/day, a wellwith re TM 0.2 m and indicatedby thestraight line ,scloseto the theoreucalvalueof
L =, IOm.andln(Ro/r,,) =" 3.(ll)yietdst,_,. I.gZs. Thusi[ 0.32 m calculated from the displacementof the submerged
y0is takenas.30cm. _[takes 1.8s t'or the ware,"levelto rise27 cylinder.
cm.another 1.8s for the next 2.7 cm 190%o1",heremainingJ Extending the straight line in Figurea showsthat for the
cmI.and another1.8s for thenext 0.27cm.or a total of 5.4 s arbitrarily selectedt valueof 20 s.y = 0.002_m. Thus(11_)In
t'ora r_seof 29.97cm. _easurement of thisfast rtseredmresa y_.v, = 0.238 s-'. The valueo[ L/r, =,38. for which Figure .]
sensmveand accuratetransduceranda last-responserecorder, yieldsA =' 2.6 and B =,0.42.Substitutingthesevaluesinto _8)
The rate of risecan be reducedby allowinggroundwaterto .,nd using the maximum valueof 6 for In [(D - HVr,.] (since
enterthrough only aportion of the opensectionof the well.as In [(D - H)/r,,] for the well exceeds6} yieldIn (R,/r,,) ,, "s..37.
can beaccomplishedw_tflpackers. Ecluauon_) then givesg = 0.00036m/s = _1 m/clay. This

For a moderatelypermeableaqu,'er wvth. for example.K = value a=reesw_th K valuesoi 10 and _1 m/day obtained -
I m/day, a well with r. = 0 I m and L = 20m. anctIn (R,/r,,) ;_revmusl.vw,th the t_Oememod on two nearbyooservatmn
= 5.({I)y_elds_ = 11.4s. In th_scase._twouldtake thewater wells [Bouwer. 19701.TheseK valueswereessenuallypoint
level22.8 s to rise from JOcm to 0.3 cm belowstatic level, measurementson the aquifer zmmediatelyaround the well

L_ottoms.winch wereat depthsof9 1and6.I m. respectively
EXAMPLE

COMPARISONS
A slug test wasperformedon a casedwell in the alluvial

_eoos_tso1the Sail River eed westof Phoemx.Arizona. The P[ezometermer_oU. The _eometmto w.icn (8) ana 19)an_
._efl.knownas the eastwell. =slocatedabout20m easto1"six the coe_cientsm Figure3 applyoverlapsthe geometry,of the
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_'_ezometer method at the lower vazues of £,, &_. With the 0.5 _-- ..-;
_tezometer metnoa a cavnv [s au2erea out zn toe soil Oeiowa :

21ezometer tune. The water levee in toe ,uoe _s abruptly r -_• I
iowerefl, ant: K o( t_e sod arouna the cavity _scalcmate_ ['rpm

:he rate ot rise or the water tevei m toe tube {go.wet ann _

/acJcson. ,'_-'I The eauauon lor K _s ,._

_-r." I ., \
K - Av : .,',

._nere.-lv,s a geometryfactor wltnaimens,onot length.Val- O.I b-- .,4

_esof ,4_ wereevaiuatedw)th an etectrotynctanganalogOy _ +
Youngs{19681._.noseresultswereexpresseaantaouiar form as 7 "_
-J,., r_ ."ora,fferentvaluesor"L,%, _rang,ngbetween0 ann 8). r- -_
,H - L i, r_. and(O - HI/r.,. cn _ |

Takin_a hypotheticalcasewhere L/r_ = ']. l-[tr_ = t2. and n-
DIr, = !6. K calculatedWelt1(5) is 18%below K calculated _ -
,._,tn( 12>.This Ismore than the 10%error normallyexpected _ !
with 18_and t% for the L/H valueof 0.67 in tins case. The _ L
;argermscreoancymay be due to the difference ,n method- I F
ology, or to the fact that the Lit. value,sclose to the lower >'--
l_m_tot the rangecoveredon the resistancenetworkanalog. •

_,n approx,mateeauatton for calculatingK with the pie. O.OI- \
zometermemodwaspresentedby Hvorstev[1951]. Theequa- \'.ran.whichisbasedontheassum!_t,onsof anetlipso,dalcav,ty
or weft screen and infinite verttcal extent (upward ann _own-
ward)of the flowsystem.€ontamsa term {I "_<L/L'.,)q"'. \ _,

For most well-slug-testgcomemes.L/2&, witlbe sufficiently \\
largeto permttremacementof this termby L/_,. In that case.
however.Hvorslev's¢quauonfor{2yieldsR° = L. whichis not

true. in reality.R° is considerablylessthanL. Forexample,if \

T L = ,,tOm.r, = 0.4m.H - 80m.andO - =.(8)showsthat \

R, = l l.9 m, which is much less than the value Of 40 m \
indicated by Hvorslev'sequation.However.sincethecalcu- \
lot,onof K is basedonIn (R°/v,) as shownby (5). theerror in O.OOI r I \ I
K is lessthan theerror,nR, (i.e...36and236%.respemtvety,in O tO gO _O 40
,h,scase_, t -SECONO$

It'.forthe aboveexample,the top or'thewellscreenorcavtty
Fig. a,. Plot o, v _ersus _ tor slug test on east well.had been taken at the same level as the water table tH " 40 m ).

R.wouldt_aveOeena.6mandHvorslev'sequattonwouldhave
letdeda A"valuethat is 50%higherthan K givenOy(5). The toe removat of a siug ot water clecreasesw,tn decreas,ng),.

largererror_s,probablydueto Hvorstev'sassumptionof in- 2,.v/.A__snota constantandthevalueoi K obtainedw,thth_s
fintteveruc:,;eupwardlextento1"theflowsystem,whichisnot proceduredependson themagnttudeof .._' usedin thefield
met when the cavity _simmediatelybelow the water table, measurements.Thegeneratruleis thatAy s_ouldberelatively
Using Hvorstev'sequauon for cavmes _mmedtatetybelow a small.
confin,nglayerwould increase the error to 73%.but this. of Takinga hypothet,catcasewhere.vo= 2.-_m..v0= 2.4m..._
course,zsdueto the fact that a watertable is not a solid = !0s.L = H = 5m. D = o m.andr,, = 0.1m.(_)yietdsaK
boundary..Hvorslev'sequauonfortheconfininglayercasecan valuethat ,s36%lowerthanK calculatedw_th113).However.
be shown tc y=etdR, = 2L. if.v, is takenas0.5 m. whichshouldgive 2,: = 394s according

Auger ablemethod. T'b.eanaloganalysesfor (8) and(% ann to the theo_ that( I.q_Inyoi>',_sconstant, the g vatu¢ytelded
Figure3 were_rformed for L < H. becauseshoo c_rcu,ttng by (5) is 26%higherthan K obtainedwnh (13). If.v, istakenas
betweenthe watertable and the well preventedsimutauonof 0.9 m. I_) and (13) give identical resorts.
the casew_ereL = H. If theanalog resultsareextrapolatedto Slu_ _eston wellsin con#ineda#mfers. Theconfinedaoutfer
L = H. however,the geometry,of the system :n Figure t t,orwmch the slugtest by Coopererat. [t967]wasaevetopedts
becomess_m,iarto that of the tugcrhole technique,for which an aoun'erw,th an ,ntcrnalwater source,for example,recharge
a numberof equauons and graphs have been develooed to _hroughaomtardsor compresstonof confinin_layersor other
calculateK t,romme rise of the waterlevetm t_ewed {Bouwee material. This s,tuat,on _ss_m,tarto that o_ theunconfined
annJackson. 1974!.8daZea_ Kirkham i1971]. _'orexample, a0u,fer presented _n th,s paper because the water table _s
aeveiopeatoe equauon consmereahorizontal,liketheupper0ounaaryo) a confined

a_ud'er,and thewater tableis a ptanesource.ThusK or r

K : C_x &t (13) calculated wnh (5) or (6) should beof the same orderas Kcalculated w_ththe procedure of Cooaeret aL II967].winch
.,here Cs_ *as determmedmathemaucaliyand exbresseotn mvoives piottmg the r,se of the water level _n thewell anc_
'.aouiarform tor various values o( L./r_,,tD - Ht/r.. ancl _na,ng the best nt on a _am,lyof type curves.Coope,er aL
>'o/hr.Sinceme rate of r,seof the waterlevelm the noteafter [1967]presentedan exampleof the calculationof T fora welt
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,_,cnr.= ,. = _)076m and L = _ m. The resultingvalueofT Hvdrauizcconductwny valuesootameO,withtheproposxl..d¢
_,,aS45.8 m_,'da_,". Value..5of [) an(1 H t'or _nls wed were not _1u2 test ;.Irecomo;ltlDie wnn those yteldea by the auger nol'_Lm"

_,;ven. However. since the wed was J_'" m deed and comofete|y ._na mezome_er tecnmaues wnere the __eometrfes of the systems
_enetr._ung fat Least tneoret)callv). D anci H must Move oeen Jverlao. _na by a Seug _est [or cored[elegy penetrating v,eils m
_etween 98 and i__" m. Assumln_ that t_oth D anti H were _OO -onnned aaui{ers.

m. _o) y)e_as T = _2.,_ m-aav. *n¢cn _s _orn0auole w_tn 7"
_ota,ned by Cooper et al. ,P-,.EFERENCES
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t_me. This can be used to check the validity of field measure- b_n! Palled.openI_lereport. U.S. Geol. Surv., VVasain_ton.O. C..

19_8.
meats and to obtain the best-r_tting line for calculating the Youn!s. E. G.. Shapefactorsfor Kirkham's pw.zome_erm_hod for
hydraulic €onducuvtty. Perrne,_le aquifers produce rapidly d_ermmm!l the hydraulicconducuv_tyof soilm suu for sodsover.
rising water levels that can be measured with t'ast-res]:_onse lyinll an imgcs'meablet_ooror mtinnely permegOk_stratum.3od
pressure transducers and stnp chart recorders or x-y plotters. Sea..]06(3). 23,S-237.1968.
The port,on ol" the aqutfer sampled for hydraulic €onctucuvity

with the slug test _sapproximately a cylinder w_th radius R, (ReceivedJune 2. 19_5:
and a he)gt_tsomewhat larger than the perforated or otherwfse rev)secSJanuary,19. 1976:
open section of"the well. acc_,-,l_tedJanuary,-_3.1976A



The Bouwer and Rice Slug Test -- An Update
b

by Herman Bouwer

t
ABSTRACT INTRODUCTION i

The Bouwer and Rice slug test was developed to The slug test developed by Bouwer and Rice ,!

measure aquifer hydraulic conductivity around boreholes (1976) permits the measurement of saturated T}
,production, monitoring, or test wells). The wells can be hvdraulic conductivity (K) of aquifer materials
partially penetrating and partially screened, perforated, or with a single well. The method consists of quickly
otherwise open. The slug test can be based on quickly with-
drawing a volume of water from the well and measuring the loweringor raising the water level in a wellor bore-
subsequent rate of rise of the water level in the well, or by hole from equilibrium and measuring its subsequent

adding a slug of water and measuring the subsequent rate rate of rise or fail, respectively. The method was

of fall of the water level in the well. While originally designed to measure K of the aquifer around the
developed for unconfined aquifers, the method can also be
used for confined or stratified aquifers if the top of the screen or otherwise open portion of the well for
screen or perforated section is some distance below the fully or partially penetrating wells in unconfined
upperconfining layer. Anomalies("doublestraight line aquifers. Because of its simplicity, the Bouwer and
effect") somenmes observed in the measured rate of rise of Rice slug test has become a frequently used tool in
the water level in the well are attributed to drainage of a ground-water investigations. This paper addresses
gravel pack or developed zone around the well following some of the experiences obtained with the method,
lowering of the water level. The effect of this drainage can including the validity of falling level tests, use of 'be eliminated by ignoring the early data points and using
the second straight iine pornon ,n the data plot for the method in confined aquifers, effect of draining
calculation of hydraulic conductivity. The method is gravel packs on the rise of the water level, effect of t
applicable to any diameter and depth of the borehole, hole diameter, and computer processing of field }
provided that the dimensions of the system are covered data. )

P
bv the ranges for which the geometry factor Re has been i
worked out. The smaller the diameter of the hole, however,
the more vulnerable the results will be to aquifer heteroge- METHODOLOGY {
neities and to inaccuracies in estimating effective well Geometry and symbols of a slug-tested well
diameters.Computer programsfor rapid processing of the are shown in Fimare 1. The rate of flow of _ound
tieid data havet_een developed, water into the well when the water ievel 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 = 2,'rKLe I1 )
lnlRe, rw)

aconrribution of the U.S. Department of Agriculture.

AgriculturalResearchService. whe::: Q = volume rate or flow into weii:
°Laboratory Dtrector, U.S. Water Conservauon K = hydraulic conductivity of aquifer around well:

Laboratory. Phoenix. Arizona 85040.
Received December 198b. revised August 1988, Le =iength of screened, perforated, or otherwise

accepted September 1988. open section of we!I: v = vertical difference between
Discussion open untal November1, 1989. water level inside _elI and static water table outside
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l ;,_casurcd. It tSC _vatcr ic\c[ r:scs in [hu screened or
,- :,;:.:. ,>>._--;>_.-/,:-, 2re ;>>.\\-:.);,k'<*_>)..,:,'>×::.'5:

:DEF. "VC[IOR Of tile \\C]] \VIlli .i _Ta\ Cl DaCK 4rouN.d

it. the thickness and porosity of the gravel envelope
WATER TABLE ,nouid be taken into account \\hen caicuiatmg the

cqu:\aient vatue of rc for the r_smgwater ievei.
7-- i This caicuiatlon is based on the total free-wateri

surface area in the well and sand or gravel pack.
<aicuiatcd as _.rc: . _,(r_= - re: In. where n is the
porosity, and r,,. - rc is the thickness of the

["w enveioDc, fheeauivalentradiusofacirclcgiving
this total area is then calculated as

! H [{1- n_rc: +nrw:]':. Forexampie. if the radius of
2r w the screen or perforated casing is 20 cm and there

I I is 8 cm gravel pack with a porosity of 30 percent.

! I I rc should be taken as 25.9 cm. while rw is 28 cm.i Solving equation (2) for Q. equating the
i [ [ resuitina expression to equation I1 ). integrating.
i [ [ and solving for K vietds

I I T re: ln(Re/rw) 1 v0

l K = -In=-- (3)

2Lc t }'t

where \_, : v at time zero: and 7%: v at time t.
The results of the analog anah'ses to evaluate

Re for various system geometries were expressed
/2//////7///////////////7////2>2////57/25//25///7// in terms of the dimensionless ratio In (Re/rw). The

IMPERMEABLE data could be fitted into two equations, one for
the case where Lw < H, and one where Lw = H.

_!_ Fig. 1. Geometry and symbols for slug test on partially The resuitin_ equations were. respectively.penetrating, partially screened well in unconfined aquifer _ -

with gravel pack and/or developed zone around screen. Re [ 1.1 A + BIn[(H - Lw)ir,v]] -'
in -- : {4)

r,,. In(1_7_r,_) + Le,r,,.
well: Re = effective radial distance over which v is

dissipated, and rw = radial distance of undisturbed Re[ 1.1 C ]-'portmn of aquifer from centerline, and in _ = + (5), rw ln(Lw,'rw) Lcirw
Values of Re were determined with an

electrical resistance network analog for different where A. B. and C are dimensionless numbers
values of rw, Le, Lw, and H (see Figure 1 for mean- plotted in Figure 2 as a function of Le/r_..
ing of geometry symbols). The value of rw is the
radius of the screened or open section of the well
plus the thickness of a sand or grave[ pack and/or =_
of the developed zone around the well. Thus, rw is _2 .'"
the radial distance from the center of the well to _
normal K of the aquifer. Because the thickness of : ,_
the developed zone is almost never kn-own, the . '
tendency is to ignore it and take only gravel or _- _ -
sand packs into account.

]'he rate of rise dr/dr of the water level in the . ..
l

well after the water level has been quickl.v lowered _-
some distance is

dv Q (2) _ -/- .:-- ___.__

_vnererc is the radius of the casing or other section Fig.2. Dimensionlessparameters A, B,andC asa function
of the well where the rise of the water le\ei is of Le,rw for calculationof In(Re/rw).

305



lhe siu_ test can De used on Droducnon tw:iis.0.5P

:_st "_ci[_, oDscmat:on _vciis. and momtorm_ \vcii_.

Obiectives for the measurements include charac

_er:zanon or aaulfer hydraulic conductivity tor_
= modeiing, ground-water recharge studies, and

: \ _ound-water pollution studies. Ihe method is
\ parncular[.v useful in ground-water contamination

! \ _ studies because the slug test can be carried out on
o.I _ \ _" the same wells used for ._r°und-water quality.

"- • _ monitoring. Also. combining the resulting values or
" -" hydraulic conductivity with the porosity of the

m . aquifer and slopes of the _ound-water table or
rr - piezometric surface permits the prediction ot pore-Lad

_- -_ water velocities and. hence, the rate ot movementua
of pollution plumes and transport of contaminants.

_z The slug test can also be useful in determining
vertical distribution of hydraulic conductivities in

>'- _ "_ an aquifer svstem and other spatial variability of
o.ol _- \ - hvdraulic conductivity in studies of macrodisper-

E \ sion and movement of contaminants.

Over the years, a number of questions and
\ %. comments about the slug test have been received.

\\_\\N_ These questions and comments are addressed in the

following sections.

\ "_ DOUBLE STRAIGHT LINE EFFECT

\ i'_, Users of the slug test have observed that wl
\\ plotting log Yt versus t as in Figure 3, they some-_f

o.ool L I , I \ ' • times get a double straight line as shown schemat-
o lo ao 3o 40 icallv in Figure 4. The first part (AB) is straight

t IN SECONDS and steep, whereas the next part (BC) is straight
Fig. 3. Graphof logYt versust for slugteston well in Salt and less steep. Then, at point C. the points begin
River Bed,27th Avenue,Phoenix,Arizona. their expected deviationfrom the straight line as

Because v and t are the only variables in

equation (3), a plot of In Yt versus t must show a LOG YI
straight line. Thus, instead of calculating K on the _A
basis of two measurements of y and t (Y0at t =
0 and Yt at t), a number of y and t measurements
can be taken and [In(y0/Yt)]/t determined as the Yo
slope of the best-fitting line through the v versus B
t points on semilogarithmic paper (Figure 3). The
straight line through the data points can also be
used to select two values of v, namely, yo and Yt,
aiong with the time inten'al t between them for \

_ubstitution into equation (3). Because drawdown \_of the ground-water table around the well becomes
increasingly significant as the test progresses, the ',,_

points as in Figure 3 begin to deviate from the
straight line for large t and small v. Thus, only the ", _
straight line portion of the data _oints should be
used to evaluate [In(Y0/Yt)}/t for calculation of K O t
with equation (3 ) Fig. 4. Schematic of double straight line effect.
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A B radius r,.,.should be taken as tne radlai distance

L r:-om mc c_ntcr of the \veil to tnc ot,'ter surface or

the zravei pack. \_,here the doubie straight line is
,iuc to a naturally deveioDed zone around the wcil.

_ .. { :. _ -=- -_- r,., is harder to evaluate and an mte[tigent" cst>

:), ,' ma emust mad aisot,epossibleroest -
:.h I!.! mate r,., irom the value ot v at point B in Figure 4.

=- _--- <ions_dermgthe voiume ot water :n the well
between y.\ and x_ in Figure 4 to be due to the
drainage of the gravei pack or developed zone. and

GRAVEL PACKF _ knowin_ or estimatin_ the drainable porosity oi

I_ .... OR I" '/ the _ra_ci pack or developed zone. the radial

' DEVELOPED extent of this zone can be calcuiated /or evaluation
ZONE o(r,,. Capillary fringe effects do not have to be

considered, since the capillary fringe was also
present in the pack or in the deveioped zone before

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

water ievel in the hole during the siug test will also
fill up the drained pore space of the gavel pack or
developed zone, the value of rc in the equation for
calculation of K should be adiusted to take this

the drawdown around the hole becomes significant effect into account, as discussed earlier in this
relative to .vt. The first straight line portion in article.

Figure 4 is probably due to a highly permeable Conceivably, a weii could have a gravel pack
zone around the well (gravel pack or developed surrounded by a less permeable developed zone
zone), which quickly sends water into the well before the original aquifer material is reached. This
immediately after the water level in the well has could lead to a triple straight line eff.ect, with an
been lowered (Figure 5A). Then, when the water intermediate straight line portion at point B, or a
level in the permeable zone around the well has curved transition zone at B if the hydraulic con-

drained to the water level in the well itself, the ductivitv of the developed zone gradually decreases
flow into the well slows down and the points begin until K of the original aquifer material is reached.
to form a second, less steep, straight line (BC in Bv the same token, portion AB in Figure 4 could
Figure 4). This second straight line is more indica- also be curved if the hydraulic conductivity of the

tive of the flow from the undisturbed aquifer into gravel pack or developed zone immediately around
the well. Hence. segment BC should be used in cal- the well decreases with radial distance from the

• culating K of the aquifer with equation (3). In the well.
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 for FALLING WATER LEVELTEST

the slug test. i.e.. essentially instantaneously. How- The slug test was developed for a rising water
ever, some gravel packs or developed zones level in the borehole, as obtained by quick removal
apparently are not permeable enough to give such of a certain volume or slug of water. This can be
instantaneous drainage, achieved by bailing, qquick) pumping, or by

If the ground-water table is above the screened immersing a section of pipe filled with sand or
or open section of the borehole, and the water other ballast and closed with caps on both ends, or
level in the hole is not lowered so far that it drops other submersible object, in the borehole, letting
below the top or the open section IFigure 5B). the ti_e water levei in the borehole return to cquilib-
gravel envelope or developed zone around the open rium. and quickly removing the submerged obiect.
section cannot drain, The inflow into the hole then The question is often raised: can the method also
is immediately controlled by the aquifer, and the be used when a volume of water is quickly added
double straight iine effect should not occur. If it to the hole and the subsequent rate of fall of the
still occurs, it could indicate leakage around the water ievei in the hoie is measured tor calculation
casing or grouting above the gravel pack. or K.: -ihe answer is yes. provided that the equiiib-

Where the double straight iine Is due to a rmm water ievei is above the screened or open
gravel pack around the weti. the effective well section of the borehole iFizures 1 and 5B). In this
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APPLICATION OF SLUG TEST TO
CONFINED AQUIFERS

Theoretically, the slug test (Bouwer and Ri"

1976) applies to aquifers where the upper boun_
arv is a plane source (rising water-level test) or sink
(falling water-level test), as in an unconfined

_€_], aquifer. However, because most of the head

_-" "_ ] difference v between the stanc water table and the_._ -._ y
_._ , water level in the well is dissipated in the vicinity

_ of the well around the screen or perforated 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

L layer. Thus the slug test should also give reasonable
valuesfor K in confined, semiconfined,or stratified
aquifers.Theoretically, the largerthe distance
betweenthe top of the screened or open section of
the well and the upper confining layer (like Lw - Le

Fig.6. Schematicof addition of water (hatchedsection) to in Figure 1), the more accurate the resultingvalues
borehole with equilibrium water level below top of screen of K will be. In actuality, however, sourceor perforated section, with outflow of water into vadose
zone(horizontalarrows), 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

case, the outflow from the well due to the falling semiconfining layers.
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 EFFECT OF WELL DIAMETER
the rising water level after a slug of water has been Theoretically, the Bouwer and Rice slug test
removed (ignoring, of course, eventual rises and applies to any diameter of the borehole. Practically,
drawdowns of the ground-water table immediately the hole dimensions should be selected so that the
around the borehole if the aquifer is unconfined), geometry parameters are covered by Figure 2. The
Thus, equations (3), (4), and (5) are also applicable larger rw and Le (Figure 1), the larger the portion
to the addition of a slug of water and measuring of the aquifer on which K is determined. For
the subsequent rate of fall of the water level in the layered aquifers, smaller values of Le may some-

borehole for calculation of K of the aquifer around times be preferable because they give more resolu-
the hole. tion and more information about the vertical dis-

If the equilibrium water level in the borehole tribution of K when the slug test is carried out at

is below the top of the screen or open section different depths. Very small hole diameters (for
(Figure 6), and water is added (hatched section in example 2 in. or 5 cm) should still give accurate
Figure 6), the subsequent flow of water into the values for K, but the values apply to only a small

aquifer due to the falling water level not only takes region around the well and, hence, are more sensi-
place through the screen or perforations below the rive to spatial variability. Also. inaccuracies in the
original water table, but also through the vadose estimates of the thickness of gravel envelopes and
zone above the original water table (arrows in developed zones have a greater effect on the calcu-
Figure 6). This increases the rate of fall of the lated values of K where rc is small than where rc is
water level in the borehole beyond that caused by large.

inflow into the aquifer and leads to an overestima-

tion of K. The greater the ratio of y/L (Figure 6) in PROCESSING OF y VERSUS t _#_
this case, the more the slug test will overestimate K MEASUREMENTS
if the measurement is based on adding water to the To calculate 1/t In (Y0/Yt) for the appropriate
hole and measuring the subsequent rate of fall of straight line portion of curves as in Figure 3 or 4.
the water level, two values of v on the straight line and their
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corresponding values of t are read from the _aph. values of t that are 22 times areater than the t
Ihe naturai ioganthm oI the rano Yo,.vtis then ',ames caicuiateci 0v the t_0,,ocquanon m the

taken and divided bv the difference between the original article tBouwer and Rice. 1976), where
two values of t. For example, Figure 3 shows that In_.vo,vt) was erroneously taken as in 0.9, thus
at v is 0.28 m and 0.001 m. t is Oand 24 seconds, vieiding the time required for oniv 10% of the
respectively'. This yields water-ievei use or fail to occur.
!t in17%iyt_---1/24 ln{0.28/0.0011 = 0.23 m/sec.
It 1/t ln_y0/Yt _is calculated from the siope of the COMPUTERPROGRAMS
curve, the number of log cycles on the vertical scale Where the Bouwer and Rice slug test is
between the two points is divided by the time routinely used, time for calculating K with equa-
increment and multiplied bv 2.3 to convert to non (3)is saved by developing a computer program
natural logarithm. For example. Figure 3 shows in which vaiues of Le/rw are stored for direct cal-
that the straight line from Y0= 0.28 m to cuiation of ln(Re/rw) and K from the field data.
.vt = 0.001 m covers 2.4 log cvcles. The time Such programs have been developed bv several
increment between the two points is again 24 users (see, for example, Pandit and Miner, !986;
seconds, yielding 1/t ln_y0/Yt) = 2.3 × 2.4/24 = 0.23 and Kemblowski and Ktein, 1988). Also, a number
m/sec, which is the same as calculated earlier, of u._:rs have designed forms for easv and svstem-
Because of different coordinate scales in plots of atic recording of field data.
log y versus t, the value of 1/t In (Y0/Yt)cannot be
taken as the actual slope of the straight line REFERENCES
portion! Bouwer, H. and R. C. Rice. 1976. A slug test for determining

hydraulic conductivity of unconfined aquifers with

ESTIMATING RATE OF RISEOR FALL OF completelyor partiallypenetratingwells.Water
WATER LEVEL IN WELL Resources Research. v. 12, pp. 423-428.

: Kemblowski, M. W. and C. L. Klein. 1988. An automated
: If the water level in a slug-tested well rises or numericalevaluationof stugtest data. GroundWater.
i fails at a relatively slow rate, simple water-level v. 26. pp. 435-438.

measuring devices and a stop watch may be all that Pandit, N. S.and R. F. Miner.1986. Interpretation of slug

is needed to do the test. Fast-moving water levels, test data. Ground Water. v. 24,pp. 743-749.
{ 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

Herman Bouwer received B.S. and M.S. degrees in
to use, equation (3) can be solved for t and 1949 and 1952 in Drainage, Reclamatzon, and lrmgatwn
in (Yo/Yt)can be taken as In 10 to calculate the from tbe National Agricultural Umvers_tyat Wagenmgen,
time t_oo_required for the water level in the well to TheNetherlands.and a Ph.D. degreem 1955 in Soil and

rise or fall 90% of the initial lowering or raising, WaterA, lanagement from CorneilUnwerszty,New Yor_. He

respectively, of the water level in the well. This wasassoczatedwith the Agricultural Engmee_ng Depart-

yields the equation ment of Aubum Universzty. Alabama. from 1955 to 1959,
before toming the U.S Water Conservation Laboratory in

rc z Re Phoenix, Arizona, where he became Director in 1972, In
t90% = 1.15 _ In _ (6) 1970, be also was appointed Adiunct Professor at Amzona

KLe rw State University in Tempe where he taught Ground-t+ater
Hydrology m the Geology and Civil Engineering Depart-

where K must be taken as the estimated or expected ments. He is also an Ad!unct t_ro/essor at the Unwersiry of

value of K of the aquifer. Equation (6) yields Arzzona in Tucson.
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Response of a. Finite-Diameter Wei[ to an Iras'tantaneou3 .-"_":-,i:_,,i'

Charge.of1rater
i ....

• •.:{r,_

_ tlILTON II. COOPER, Jll., JOHN D. BllEDEHOEFT, AND :
i._ ISTAVROS S. PAPADOPULOS

IVater P_csourcesDivision, U. S. Geoiogical S_rvey, Washington, D. C. "

¢• Abstract. A solution is predated for the change in water level in • well of finite diameter .i_"£.after a known vohane of ,,rater is suddenly injected or withdrawn. A set of type curves corn- " .....
'_; puted from this soh_;ion permits a dctcrmmaUoa of the transmis_ibiliW of the aquifer. (Key
"_ words: Aquifer tests; gr,0uadwatcr; hydraulics; permeability) . "'

iwrlmDucrmx well of finite diameter, a determination of the.._::,._;:,,
" transmissibility can be obtained from the slope _,.

_: Ferris and K_ou, lcs [1954] introduced a .: .,_:
::_" meflmd for determining the tran_missibility of of a plot of head H versus the reciprocal of.:i.::'_:

• "_• :a aquifer from observations of the water level time (l/t). -
_.:- in a well after a known volume of water is sud- Since the volume of water injected into the .
_'_',k'nly in}coted into the well. fee also Ferria,g well is rrr,'H., where r,. is the radius of the cas-

" ctal. [1962t). They reasoned that for practical hvg in the interval over which the water level ¢
-: lluetuates and He is the initial head increase in

purposes the well may be "tpproxima_ed by an
_" instantaneous line source in the infinite region, the well, equation 1 can be written ..:

' M' which tim residual head differences due to h/IIo (r,2/4Tt)e -''s/*r* (3) ""i the injection are described by
, and equation 2 can be written
: h = (V/.trrT0_-''a/4r' (1)

:' ! , h re H/Ho= ,.:/4Tt (4)

h change in head at distance r and time t, Recently Bredehoep. ct al. [1966] demon- 'strated by means of an electrical analog model " ,
due to the injection; or"a well-aquifer system that equation 3 gives a : :":t r = distance from the line source or center of , )-

satisfactory appro.,dmation of the head in an 5_:.'(_well;
t time since instantaneous injection; injected well only after the time t is large

_': V = volume of water injected; enough for the ratio H/H, to be very small ..,:

T = tr.-msmissibility of aquifer; (see Figure !). The observed discrepancy ap- " :-._,._.._• S = coet]icient of storage of aquifer, pears to arise from the assumption that r.he in- - .,7_*,-,
jeered well can be approximated by a line sourcc.

' They reasoned further that the head H in the We present here an exact solution for the .. " <
_, injected well wouM be described closely by (1) head in and around a well of finite diameter . "

when r is set equal to the effective radius r, after the well is instantaneously charged with a . %
[Jacob, 1947, p. 1049] of the screen or- open "knownvolume of water. "-::

hole. Then, since r, is small, the exponential ap- ' -:.....
preaches unity quickly, so that the equation a_,t_Ysm

i, approaches H = V/4,'rTt, which can be written Consider a nonflowing well cased to the top of • _'' '_

i T = V(1/t)/4_rH (2) a hcmogeneous isotropie artesian aquifer of uni-
' fm_n thickness, and screened (or open) through- " :

To zhe extent that the equation is valid for a out the dfickness of the aquifer (Figure 2). Sup-

€ _Publication authorized by _he Director, U.S. pose that the well is instantaneously charged

i Geological Survey. with a volume V of water• (We will consider -_ .'
! 263 , .: ,
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-_; 22",.

"_(54: uoo[,l.'.[_., 1Jl(l_l)l,:l[ol,.l,"[', ,.\.ND i'.\I',kD(gUULO_ _]

2rr,"i'[al_(r,-t-0 g)J/ar _i,.-.
0,.__..__._ ,'IiType curve _or ,x.--lO" - t

c " from;: 3 _ =  ,ro (Om(0/Ot)(t > 0) ,.
/,(r.o)= 0 (, > ,.) (sa)

o 8- i_. II(o) IL, I./_°: (s¢

_'h, nolog Resuhs Equation 5 is tim differential equation govern- .0.7-- _ _ .
. ; _ _ . mg nonsteady radial tlow of confined ground--:

...... ; ._: water. (See, for example, Jacob, I950, p. san.) =I V

0O- Line-source so iul,o n--: al:,__ - Boundary condition 5a stateSaquiferthatafterequalthetofirst :i,.

a I

. c' '9. ! instant the head in the aquifer a_ the face of the
_° 0.Sb- H e-r,' s/artH.-4rf -_ well is equal to that in the well. Boundary con-=

.', : I dition 5b states that as r approaches infinity _
r,= r,= 7._ ¢m i the change in head approaches zero. Equation

. 0.3_-- S = 10-" -_ 5c expresses the fact that the rate of flow of

' water into (or out of) the is the
0.4L " T = 929 cm'./sec rate of decrease (or increase) in volume of water

" within the well. The conditions 5d and 5c state

-...._.2 o.2}-'_" r = 92.9 am:/see \ that initially the change in head is zero every- -_'ib:r"> ""_'_'_ '- ,:...2..:': ,-.
i',. : a T = 929 ¢m'/see \ where outside the well and equal to He inside _--. .
'_"'" " 0.1_- \ the well. _ _.'2.&Idealized

_" I \ By applying the Laplace transform with re-/ €4*.2':4j7".:'i:' '' .. speet to time the problemksreducedto _::i
0_ _ I _ :_"':";:_:-_,-. _:_:'_._ _.

, . m-' _o_ m" m' o'a/0r: + z/r (on/or) = (S/T) (pa) (6) ,:_:.The head It(t) inside
• Tt/r,'

.' _stitutiag r = r, in eq.
Fig. 1. Comparison of analog results with curve _(c_, p) = 0 (6a) _._..,;.-.-., . .

- representingline-sourcesolution. [Oh(r, + 0, p)J/Or H = (SHoa/z"= ¢®

_:_, an injection as a positive charge and a with- = (r='/2roT)[p[t(r, q- O, p) -- He] (6b) " _a_..' "• _:.,;Valuesof r.

";- drawal as a negative one.) The water level in ,_a.'_}tegmting equ._tion 9 a:.- the well instantaneously moves to the height for which the solution is
Ilo = V/_rro' above or below its initial level and :_;e Computed from the i:

r, SII, K,(rq) _"_.,.tion._3 and 4, are giv_
immediately begins to return to its initial level h(r, p) = (7) |:<_the. values from Tabi,
according to some function of time H(t). Mean- Tq[r, qKo(r,q) + 2aKo(r°q)] " . _(_y_. of five, _urves

..: . while the head in the surrounding aquifer varies where q = (pS/T)_, and a -- r,'S/r; .... '_:_m .e_0nlessl-time par:
according to h(r, t). Our objective is to find a The solution h(r, t) is the inverse transform, ti_!-eurv e for each of five

@ solution for h(r, t) and H(t). The inertia of which is available from the analogous problem
a -- r,'S/ro =. Also r_

the column of water in tim well will be neglected, in hear flow [Carslaw and Jaeger, 1959, p. 342] _...> curve, are the values ,(See, in this connection, Bredehoe/_ et al.

[1966]). Since the solution to be obtained can 2Ha fo e-_"/_{Jo(ur/r°) .I_i":_.!..It'is'apparent fro..".be superposed on any initial condition, we can h = ....71"

simplify the problem without loss of genera.lib' ' _:!'i Figure 3 that the !i:,,:-
by assuming that the bead is initially uniform •[u Y_(u) -- 2,_Y_(u)] -- Y_(ur/r,) -_t-_ "' proposed by Fe_ris c_,

and constant. I:|-close approximation of

The problem is described mathematically by •[uJo(u) -- 2aJ_(u)]} du 9: only for large value
" A(u) _1- (8) T_/r.'. The approxima_

O_h/Ora + i/r(Oh/Or) where fl = Tt/ro= and ble for Tt/ro= greater ri
= SIT(Oh/Or) (r > r,) (5) for H/TIe less than ab.

_. a_ Speedway City, Ind.

h(r, + O, t) = tI(O (_ > 0) (ha) 2x(u) = [ugo(u) -- 2aJ,(u)] _ :."-_i:;_?"gnowies to exemplif:

h(oo, t) = 0 (t > 0) (55) + [uYo(u) -- 2aY,(u)]' _..ranged from 0.01 to



5- .. %.

fnstantaneous Charge '2G5 ._

. _-Water level immediately

_: t after inlecnon .

__, f_

- , z '_ • --Water level at time t
;:'r c (,-_: _ ,

k

cquatioagoverr_. _:, _o + / _ 7 Head in aquifer
,_ ' H(t)/ ._..._ at time, "'-"

_0, 1950, p. o,,o.) "_:,. , " 7 ;nitlal neaa

-:lacafterdm fir_:.'_(7 n aquifer . '._b:
: at _h__.faceofth_ 4_

'i[. Boundarycon- _ jc£._ Well cas,ng

- * I

zero.Equati_a_ " ,_'__-1
•_ rate of flow n: : - ...." "

.;er is equo.l to ti_c 2 _ _Wel screen or

a volume of water _:" "" " Aquifer wall of open hole

._ 5d and 5_stm.c-_.: .... " . .

 eroeve .-: ;:I......." ..........." :. ...... ".. . • , .. . ..."(,.-.. ,
dual_oHe msi& .......... -',> -_.......... ,,, . , ,

._;. Fig.2. Idealizedrepresentationof._wellintowhicha volumeV of waterissuddenly _

mnsform with re- _ injected. '

:'_duced to

= (S/T) (p%) (G) .- The head H(t) inside the well, obtained by sub- transmissibility determined from these data

_ stituting r = r, in equation S, is agreed fairly well with one obtained by anotilcr
method.)

f0 _ "
_, H = (8tIo,*/Tr:) e-_"'/_ du/(u A(u)) (9) A family of typecurvesplotted on semiiog- .

! arithmic paper, as in Figure 3, permits a de-
,o) -_ el (6b) .: Values of If/fiecomputed by numerically in- termination of the transmissibility. The method

i mgrating equation 9 are given in Table 1. Values is similar to the Theis graphical method [Wen-
• computed from the line-source solutions, equa- zel, 1942]. k test on a well near Dawsonville,

,, _ dons 3 and 4, are given in Table 2. In Figure 3 Georgia, will be used to demonstrate the method. "
: the values from Table 1 are represented as a This well is cased to 24 m with 15.2-era (6-inch):.ao(r,q;j (7) :
_" fitmily of five curves of H/He versus the di- casing and drilled as a 152-cm open hole to a

-:-r,CS/ro:. _•._ mensionless time parameter fl = Tt/r°', one depth of 122 m. Figure 4 is a reproduction of a
...vers_" transform, , curve for each of five values of the parameter chart showing the hydrograph of the well after
.:.alogous problem _ = r,:S/rg. Also represented, by a dashed the sudden withdrawal of a long weighted float - -..
,c_', i-.59, I,. o-,__ curve, are the values computed from equation from the well. The weight of tim float was 10.16 ....

4. kilograms, and hence by the principle of Archi-
It is apparent from Tables 1 and 2 and from modes it had displaced a volume of 0.01016 m_

Figure 3 that the line-source solutions 3 and 4 of water when floating in the well. Its with-
proposed by For,is and Knowles [1954] give a drawal was therefore equivalent to a negative

T (arir,) _' close approximation of the finite-source solution charge of V = 0.01016 mt From the relation
_' 9 only for large values of the time parameter He = V/rrro" the initial head change is found to ' "_!

-- (S) k Tt/ro:. The approximation seems to be accepta- be H. = 0.560 m. _ ':.-:_
[ ble for Tilt,: greater than 100 (or, equivalently, The hydrograph in Figure 4 was recorded _.,:.-!

for !f/He less than about 0.0025). (In the test electrically h'om a pressure transducer, which ' %c

a_ Speedway CiD', Indiana, used by For,is and was suspended below the water surface in the
I_owles to exemplify their method, II/Ho well. Table 3 lists dat_ from this chart. To de-

.@) -- 2aYe(u)]' t ranged from 0.01 to 0.001, and the value of termine the aquifer constants the data are ....:-

i T

.:&."





#._- • q

i_ Instantanco_ts Charge 267': _% - .q
' ....... I _ ; " • !l?

_ _ 'L .4,,, re1

: 7i_ 0.9"-- _:i
= i0 -_ _" fl= radius of screen

.,_,/ 0 8 _-- or open ho_e _i .=
0..0092 r_,. i r,: radius Of casing r

0.09S5 '_,'_ " in intervaJ over - "0.9070 _ 0.7 L 0 which water _evei -* :/-_

U. 9942 .,r-_' I _\ ii fluctuates .,5.5SSS •.. I _,
u.97SI _ 0"6F- \ 5 : Storage coefficient- '"._

0.U572 _: ! _ of aquifer "_6.0167 _.05 h--
<J.54i0 ;_ -r _ Type curves ior well _ '
0.70,_0 ' _._"': I o[ [inite dlamer_ _:
:).5038 t-, . 0.4 _- I

0.2620 _'. J q ., .'ils'1 i ."

,.oss;s o3 - 1 '-
.3.04425 \
,:.olo. 0 i
,).01109 0.2 _ Line-source opproximotion, H re_

0.000554 1::tl_=_,! _ H'o : 4Tt \X .

0,004046 0.II x

,).002725 ",. \ j.o
0.001202, ._

o o ! '"
icnt, the data .......... I l l , , ;
:o a position_i_ IO-' I0-' 10' i0° I0' I0'

Tt/rJ "
_,O curvos, :lS

i Fig. 3. Type curves for instantaneouschargein,yelloffinitediameter.

H/II_ from _' shown in Figure 5. In this position the time The determmatmn of T is not so sensitive to
:_, t = II see on the data coordinates is found to the choice of the curves to be matched. Whereas ,:_

eq. 4 ;_ overlie ti_e value Tt/r°' = 1.0on the type-curve the determined value of S will change by an

250.0 _i coordinates. Hence the transmissibility is com-
116.3 _.: puted to be5_.88
2s.00 _ " 1.Oro2 (1.0)(7.6) _
11.63 T - - --5.3 crab/see
s.sss t (_)
2.500 In principle ti_e coefficient of storage can be
i. iO3

detenninedby interpolatingfromitsvaluesforO.53SS
0.2500 : the curves that lie on either side of rite data
0.1163 ' plo_ in the matched position. Thus, in the ex-
0.053_S ) ample just described, the coefficient of storage
0.0357: ". would be S -- 104, since for this well r, = r,,
O.02500 _
O.O17SG t so th&t a = S, and the points fail on the curve
0.01163 ' for = = I0-'. However, because the matching of "!::'i
0.005;333 _ d,_ta plot to the type curves depends upon the
0.005;_8 shapes of the type curves, which differ only I-] _t_,-_-:,:K_[_-i_, ,-'[_-F-:_-[_,_I-[_:_-_=_ "'_.0.003571
0.002500 slightly when a differs by an order of magnitude, Fig. 4. Hydrograph of well at Dawsonville,
0.001163 a determination of S by this method has ques- Georgia. showing response of water level to the ""_

tionable reliability, sudden withdrawal ofa weighted float.

/

' :L'

" -4j ._

..... _>,4 .: 4: _,':.._:f":-: _'-,,', _ ,,:-:_'_'_:" %, "' • , ,;
, , ,/3 , - - .. ,,_t_i ,.L'i_'.-'-'.,..... "_::'" ,. _.,_._L-'":":: !!:- "



205 UOOI'EI_.,BHEDEI£uEFT, AND I'AP.',DOPULOS ..;ii?it._;_1-_._.__:'_ '/"">- TABLE 3. l_lseofWaterLevelinDawsonvilie ]0 , I

o[ Weighted Float "_. ._'.'> . 09
__-" :) ,:" " -_ type c_r*e [orO-=lO-' "_
..... ., t (see) 1/t IIead (m) if (m) ///If_ \,,,.

08 _- '\' See Fig.31 :. . \

,. _ ...,;.. .. --I 0.$06 '
;._<_.",_g =--. ...... "-::_:,*'_"¢_:... . 0 0.336 0.560 1.000 _ r,= ,',: 7.6 ¢m.
_ :_ ...... 07 _- "_
-.'_:-,_t ::'., 3 0.oo,, 0.,i30 :).457 O.SiO '_ ( .0} r,'

.. o o.lo7o.5o o.7oo ,-- |
_,..?:___;_,, 0 o.iii o.551 o.345 o.61o _ t

[ *?_. 12 0.0S:33 0.58,t 0.308 0.550 .0 6 ,t_ _ ;.o_!7_I: _
', 11 . %.. 15 0.0607 0.616 0.280 0.500 : t [ ": " "

_'£ -_- r ' 18 0.0550 0.644 .... 0.450 , 05-- = 53 cm�sec..q21 0. 0476 (I.672 0 .)ot O.400 _ '

_t_, ,.';i'i ,a, i 24 0.0417 0.691 0.205 0.366 -_
-.- ._,, 27 0.0:370 0.709 O.1S7 0.334 0 4 .- 'i

.-'_! ",_" 30 0.0333 0.72S 0.108 0.300 Ools represent',,'. 'T?:: ".Jr"

." "y,-,_"_'4_ ,, 33 0.0303 0.747 0.I49 0.266 , dOlOgrointest On" .'_'"
__. _:-',_ 36 0.027S 0.756 0.140 0.250 03 g--well a, Oowsonviile\, " "
; , • .4

,.-"_il')@'_ -'_.":':'-.'."i" 39 0.0256 0.705 0,13i 0.234 (See ToOle 21 _---.;,
__,.'Z::_y. 42 0.0238 0.784 0.112 0.200 ' _t : "_,-,.,. _._,,; 45 0 0'_'_° 0.7SS 0.10S 0.193 0.2 L_ t

__':, :,A. 48 0.0208 0.803 0.093 0.166 ! j Io %!*% "--a.

" ' 51 0.0106 0.807 0.0S9 0.159 _ 2 '- _,
_, 540.01850.8140.0820.146 0.1_ :l" __Fig. 5." 57 0.0175 0.821 0.075 0.134 _

":,- -:" _, 60 0.0167 0.825 0.071 0.127 '. - '_- '"

" 0.0,50 o.oo o.,1o o lO lO0
t lsec.) " '"

j:._ ,,... of the aciu
_._[_:,",_/-.. Fig, 5. Plot of data from test at Dawsoaville open, pro,,-

,... Georgia, superposed on type curve, hem,"
.:_" _} [,. order of magnitude when the data plot.is moved ",'.'- ,
. :....... :. from one type curve to another, that of T will -radius r, c;.
;._e"y,L_:7_[.:. change much less. From a knowledge of the
,:Vat%<.', geologic conditions and other considerations one ous charge. :is Ferris at al. [I962] i:

-,. . v can ordinarily estimate S within an order of warned " Bredehoeft,
'_ ,_: '::' magnitude and thereby eliminate some of the Papadopu
_ :#*.... ,.: the duration of a 'slug' test is very short,
,__-f doubt as to what value of sis to be used for aquifer s:."
.,,_,_._,_._,_._, <;_ hence the estimated transmissibility deter- _ourcc_:-.T_.<,_7-'* .'", matching the data plot. [; Caralaw, If._. ;_,_:._.. mined from the test will be representative _ ..
.._%_-" Figure 6 shows the data from the test on the only of the water-bearing material close to the Heat in

Dawsonville well plotted according to the Fer- well. Serious errors will be inn'oduced unless -'. ' London..
ris-Knowles method. The points do not fall the . . . well is fully developed and ecru- /' Ferris, J. G.

.: pletely penetrates the aquifer.
_'._.:h., along a straight line as postulated in this method ',.. ....
.:_ "j _ .

;, but, instead, fall along the trace of the type Few wells completely penetrate an aquifer, but I.-'
_.g_,, curve for a = 10-', which has been transferred it is nevertheless possible under some circum-

' from Figure 5. Also shown is a straigtn line stances for a hydrologist to derive useful in-;,
: "-;'_" through the origin whose slope, when used ac- formation from a test on a partially penetratim.._€_" ".

'-_,','_ - cording to the Ferris-Knowles method, will yield well. Since the vertical permeabilities of_.,: %::. --.
-"._5F :,V'
F_..,_;-_ the transmissibility of 5.3 cm:/sec obtained by stratified aquifers are only small fractions 0{4 ...-

•::_,[-g_F' matching the data to the type curves, the horizontal permeabilities, the induced flow .: '-
"" " within the small radius of the cone tha_ de- _'

;, . CO,','CLUSIO>r ve!ops during the short period of observation is _..
L_, ;5¢4,'[ The judgment of an experienced hydrologist likely to be essentially 2-dimensional. There-'-._.' : "

-" is needed to decide the significance, if any, of a fore, the determined vaine of T would represent ';j,"
determination of T by the merited of inatantane- approximateh, the transmissibi!ity of that part "{;_'lb.

i;?.., v
i

• . °:_ ,#_

-- "{2_,,,

_. :'i .... -;,,

r.4, _,-.t. . . .,.





M-001-A ElapsedTime 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
O.1000 -9.80
O.1166 -9.87
O.1333 -9.92
O.1500 -9.96
o.1666 -9.99
0.1833 -10.01
0.2000 -10.02
0.2166 -10.04
0.2333 -10.05
0.2500 -10.06



<_<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>_>>>>>>_>>>>>>_>>>>>>_>>>>>>_>>>>>>

AQTESOLV RESULTS

- Version 1.10

02/24/92 15:30 :30

=================_ ..............................................................

TEST DESCRIPTION

Data set ........... mOO18.set

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

Company ............ JAMES M. MONTGOMERY

Project ............ 2738.0262

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

Location........... 1943-1956 Disposal Area

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

Knowns and Constants:

No. of data points .................. 35

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

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

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

Welt screen length.................. 274.3

Static height of water in welt...... 274.3

Log(Re/Rw) .......................... 2.951

A, B, C............................. 0.000, 0.000, 2.549

ANALYTICAL METHO0

Bouwer-Rice (Unconfined Aquifer Slug Test)

VISUALMATCHPARAMETERESTIMATES

Estimate

K = 1.8613E-003

yO = -1,3253E+100

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 2.21280E-003

yO = 7.16778E+000

Time Drawdown Time Drawdown Time Drawdown
............................................................

O.O00E+O00 7.168E+000 8.000E+001 4.361E-002



DATA SET :

mOOle .Oet.

100. _'"'"" I"'"'"'I"'"'"'I"'"'"'I"'"'"- 02,_,,.
AQUIFER TYPE:

i Uncoil f I nld50LUT ION METHOD:

0 Bouwer-RI ce
i 0=

o TEST DATE:

I O. =--'-° o __ .Ju,_, _0. 1,,I

oE - °o° _ ESTIMATED PARAMETEI_5:K - 0.002_1_ cnl/aec
yO ?,1B8 _m

TEST DATA :

HO m 38,4 cem
O rc _ 2.5'4 Crl

: I._- o o o r. ,7°c.
L _ _74,° eel

-- 0 0 0 0 D - 274.;I Crl
H m 2"_4. _1 cnl

O. 16. 32. 48. 64. 80.

Time (sec)

RISING HEAD RESULT, M-OO1-A

JAMES M. MONTGOMERY cl lent: NAVY - WESTDIV

Project No.: 2738.0262 Location: 194.3--1956 Disposal Area

( ( (



M-002-A ElopseglTime Value
RISING HEAD FIELD DATA 0.3166 0.08
NAS ALAMEDA, CTO-107 0.3333 0.07

_" 1991 0.4167 0.06
0.5000 0.04

SE1000B 0.5833 0.04
Environmental Logger 0.6667 0.03

09/13 12:45 0.7500 0.02
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 0.01

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 09/13 10:58 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 0.00 2.0000 0.01
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



_<<<<<<<<<<<<<<_<<<<<<<<<<<<<<<<<<<<<<>>_>>>>>_>>>>>>>>>>>>>>>>>>>>>>>>>>_>>>

AQT E SOL V RESULTS

Version 1.10

02124/92 16:06:00

TEST DESCRIPTION

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

Data set title ..... RISING HEAD RESULT, N-OO2*A

Company............ J.M.MONTGONERY, CONSULTING ENG

Project ............ 2738.0262

CLient ............. NAVY - WESTDIV

Location ........... 1943-1956 Disposal Area

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

Knowns and Constants:

No. of data points .................. 46

Radius of welt casing ............... 2.54
Radius of welt ...................... 5.79

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

Well screen length .................. 73.15

Static height of water in welt...... 73.15

Log(Re/Rw) .......................... 1.834

A, B, C............................. 0.000, 0.000, 1.408

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer SLug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUALMATCHPARAMETERESTIMATES

Estimate

K = 3.2909E-003

yO = -1.3253E+100

TYPE CURVE DATA

K = 3.11689E-OD3

yO = 4.50557E+000

Time Drawdown Time Drawdown Time Drawdown
.........................

O.O00E+O00 4.506E+000 1.200E+002 4.423E-002



( ( (

0ATA SET:

M002A,6ET

100. _,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,_1 o2,_,.
- A_UIPER TYPE:

. Unconfined
50LUTION METHOD:

-- Bouwer-Rfct
o
o TEST DATE:

O SepttCer 13, t99110.-%
"E % - ESTIMATED PARAMETERS:

-_ooooo

I K . 0flfl3117 ¢m/le¢
I y0 4.SOB cm

TEST DATA:

HO . 26,21 cm

"T . I rc - 2._ cm
1 • rw _ 5.79 cm

L = 73.15 cm
D " 73.15 Cm
H . _3.1S cm

;

°°°ii
0 • 1 Illlllll Illllllll Illllllll IIIIII

O. 24. 48. 72. 96. 120.
Time (sec)

RISING HEAD RESULT, M-OO2-A

J.M.MONTGOMERY, CONSULTING ENG cl lent: NAVY - WESTDIV

project No.: 2738.0262 Location: 1943--1956 Disposal Area



M-003-A ElapsedTime Value
RISING HEAD FIELD DATA 0.3166 0.07

NAS ALAMEDA, CTO-107 0.3333 0.07
1991 0.4167 0.06

0.5000 0.05
SE1000B 0.5833 0.05

Environmental Logger 0.6667 0.04
09/16 13:26 0.7500 0.04

0.8333 0.05
Unit# 00515 Test# 1 0.9167 0.04

1.0000 0.03
INPUT 1: Level (F) TOC 1.0833 0.03

1.1667 0.03
Reference 0.00 1.2500 0.03
Scale factor 10.09 1.3333 0.03
Offset 0.00 1.4166 0.03

1.5000 0.03

Step# 0 09/16 09:19 1.5833 0.03
1.6667 0.03

Elapsed Time Value 1.7500 0.03
(rain) (ft) 1.8333 0.03

1.9167 0.03
0.0000 5.90 2.0000 0.03
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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT ESOLV RESULTS

' Version 1.10

06/08/92 06:18:01

TEST DESCRIPTION

Data set ........... MOO3A.SET

Data set title ..... RISING HEAD RESULT, M-OO3-A

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

Project ............ 2738.0262

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

Location ........... 1943-1956 Disposal Area

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

Knowns and Constants:

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

Radius of welt casing ............... 2.54

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

Aquifer saturated thickness ......... 225.3
Well screen length .................. 225.3

Static height of water in well ...... 225.3

Log(Re/Rw) .......................... 2.789

A, B, C ............................. 0.000, 0.000, 2.260

================================================================================

ANALYTICAL METHO0

Bouwer-Rice (Unconfined Aquifer SLug Test)

VISUALMATCHPARAMETERESTIMATES

Estimate

K = 2.9409E-003

yO = 4.2766E-306

<<<__<_<____<__<<________(<<_____<<<<_<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 2.94090E-003

yq = 8.56363E+000

Time Drawdown Time Drawdown Time Drawdown
............................................................

O.O00E+O00 8.564E+000 1.000E+002 5.432E-003



DATA SET :

M00_A. 6ET

loo. ,,,,,,,,,1,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,, _ .,o.,.
AQUIFER TYPE:

i Unconf I ned50LUT ION METHOD:

'0 Bouwer-RI ct

0 TEST DATE:

10. -_ _ Sepl.elrbor la, t(_91

_--o°
AE -'_0 EST I MATED PARAMETERS :

! _0 K i 0002941 cm/oec

yO O, 5D4 Cm

TEST DATA:

I _._ O O O ODO O O H0 . 43.5e Cm
0 0 0 0 rc _ 2,5"_ CfllI • - _ O O O O O O O O'---J_ rv 5 . 7g cm

L _ 225 . | crlt
O - _25 . ] Cel
H °25. E cm

0.] Illllllllllllllllll

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

RISING HEAD RESULT, M-OOS-A

J.M.MONTGOMERYo CONSULTING ENG clfent: NAVY - WESTDIV

Project No. : 2738.0262 Location: 194.3-1956 Disposal Area

€ ( (



M-004-A Elapsed Time VaJu¢
RISING HEAD FIELD DATA 0.3166 1.52

NAS ALAMEDA, CTO-107 0.3333 1.501991 0.4167 1.42
0.5000 1.34

SE1000B 0.5833 1.27
Environmental Logger 0.6667 1.17

09/16 13:35 0.7500 1.15
0.8333 1.10

Unit# 00515 Test# 3 0.9167 1.05
1.0000 1.00

INPUT 1: Level (F) TOC 1.0833 0.96
1.1667 0.92

Reference 0.00 1.2500 0.88
Scale factor 10.09 1.3333 0.85
Offset 0.00 1.4166 0.81

1.5000 0.78

Step# 0 09/16 09:44 1.5833 0.75
1.6667 0.72

Elapsed Time Value 1.7500 0.70
(rain) (ft) 1.8333 0.67

1.9167 0.65
0.0000 0.00 2.0000 0.63
0.0033 0.02 2.5000 0.52
0.0066 6.00 3.0000 0.46
0.0099 8.69 3.5000 0.41
0.0133 -2.97 4.0000 0.38
0.0166 4.09 4.5000 0.35
0.0200 0.64 5.0000 0.34
0.0233 2.94 5.5000 0.32
0.0266 1.25 6.0000 0.31
0.0300 2.45 6.5000 0.30
0.0333 1.57 7.0000 0.29
0.0500 1.93 7.5000 0.28
0.0666 1.87 8.0000 0.28
0.0833 1.83 8.5000 0.27
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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>_>>>>>>>>>>>>>>>>>>>>

AQTESOLV RESULTS

Version 1.10

06/04/92 03:38:44

TEST DESCRIPTION

Data set ........... mOO4a.set

Data set title..... RISING HEAD RESULT, M-OO4-A

Con_oany............ J.M.MONTGOMERY, CONSULTING ENG

Project ............ 2738.0262

CLient ............. NAVY - WESTDIV

Location ........... 1943-1956 Disposal Area

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

Knowns and Constants:

No. of data points .................. 50

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

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

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

Well screen Length.................. 228

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

Log(Re/Rw) .......................... 2.799

A, B, C............................. 0.000, 0.000, 2.276

ANALYTICAL METHO0

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROMVISUAL CURVEMATCHING

VISUALMATCHPARAMETERESTIMATES

Estimate

= 1.6723E-004

yO = 4.7289E-308

TYPE CURVE DATA

K = 3.00569E-004

yO = 4.65933E+OD1

Time Drawdown Time Drawdown Time Drawdown

............................................................

O.O00E+O00 4.659E+001 4.000E+002 2.238E+000



( ( (

DATA SET:

_O04e.eet

100. jl iii iii ii iii iii ii iii iii ii iii iii II iii t L aeJo4/e2

AQUIFER TYPE:

Unconflnld

50LUTION METHOD:

Bouwer-R/ce

TEST DATE:

September 18, t991

_-_ ESTIMATED PARAMETERS:
E o

,_ 0 0 K . O.ODO2GDI cm/IQc
10. yo - 40.5i cm

TEST DATA:
I HO - 50.13 €_

rc " _,54 Cm

L - 220, cm

D m Z2i. CI
H - R2B. cm

I. ,II1111LIiltttL{_tL_1111t111111L11111111
O. 100. 200. 300. 400.

Time (sec)

RISING HEAD RESULT, M-OO4-A

J.M.MONTGOMERY,CONSULTINGENG client: NAVY- WESTDIV

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



M-005-A ElapsedTime V_,Iu¢
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) (ft) 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 0.010.0099 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



_<<<_<<':<<<<<<<_<<<<<<<<<<<_<<<<<<<<<<'_>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT E SOLV RESULTS

Version 1.10

06/08/92 06:21:22

TEST DESCRIPTION

Data set........... MO05A.SET

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

Conl}any............ J.M.NONTGOMERY, CONSULTING ENG

Project ............ 2738.0262

Client............. NAVY - WESTDiV

Location ........... 1943-1956 Disposal Area

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

Knowns arw:l Constants:

No. of data points .................. 44

Radius of welt casing ............... 2.54

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

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

geLt screen Length .................. 228.6

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

Log(Re/Rw) .......................... 2.801

A, B, C............................. 0.000, 0.000, 2.279

ANALYTICAL METHO0

Bouwer-Rice (Unconfined Aquifer SLug Test)

RESULTS FRON VISUAL CURVE MATCHING

VISUALMATCHPARAMETERESTIMATES

Estimate

K = 3.6983E-003

yO = 4.2766E-306

_<______<<___<__________________________>>>_>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>_>>>>>

TYPE CURVEDATA

K = 3.69833E'003

yO = 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..,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,_ ..,0.,,
'_ AQUIFER TYPE:

Unconfined

o SOLUTION METHOD:
- Bouwer-fllce
0

TEST DATE:
o

10. _-- __ Aug===ao 1991
-0

"_E 5 _ ESTIMATED PARAMETERS:
- K - 0.003898 cm/ae_

yO _,_8 cm

L o TEST DATA:
I HO = 40,30 cm

rc - 2,5_ cm
1. _---- 0 0 0 0 "--_ rw 5.7g cm

-- L - 228.B cm
0 0 0 0 0 0 0 0 0 0 _ O - 22g,B cm

-- H i 228 G cm

o.1 ,,,,,,I,,,,,,,,,I,,,,,,,,,I
O. 20. 40. 60. 80. 100.

Time (sec)

RISING HEAD RESULT,M-OOS-A
J.M.MONTGOMERY,CONSULTINGENG cl lent: NAVY- WESTDIV

Project NO, : 2738.0262 Location: 1943-1956 Disposal Area

( ( (



M-006-A ElapsedTime V_due
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



<<<:<<<<<:_<<<<<<<<_<<<<<<<<,<<<<,<<<<<<,<<>>>>>> > >, >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQTESOLV RESULTS

Version 1.10

02/25192 10:09:57

==_==_===_==_====_=_=_=_==_====_====_===_=_===_==_===_==============_==

TESTDESCRIPTION

Data set ........... mOO6a.set

Data set title ..... RISING HEADRESULT,M-OO6-A

Company............ J.M.NONTGONERY,CONSULTINGENG

Project ............ 2738.0262
CLient ............. NAVY- IJESTDIV

Location ........... 1943-1956 Disposal Area

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

Knownsand Constants:

No. of data points .................. 33

Radius of welt casing ............... 2.54
Radius of weLL...................... 5.79

Aquifersaturated thickness .........283.2

WeLLscreen Length .................. 283.2
Static height of water in weLL...... 283.2

Log(Re/RM).......................... 2.976

A, B, C............................. 0.000, O.OOO, 2.602

ANALYTICALNETHO0

Bou_er-Rice (UnconfinedAquifer Slug Test)

RESULTSFROMVISUALCURVEMATCHING

VISUALNATCHPARANETERESTINATES

Estimate

K = 2.1885E'003

yO = 3.970_E+002

<<<<<<<<<<<<<_<<<<<<<<<<<<<_<<<<<<<<<<<_>_>>>>>>_>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPECURVEDATA

K = 1.74590E-003

yO = 1.06311E+001

Time Drawdown Time OraMdown Time Drawdown
............................................................

O.OOOE+OOO1.063E+001 7.900E+001 1.819E-001



( ( (

DATA SET :

mOO6a, lset

I00. -_'""'"I"'"'"'I"'"'"'I"""'"I"'"'"'- "'""
tr _. AQUI PER TYPE:

o -- Uncon f I ned
--0 -- HDLUT ION METHOD:

_ _ _ Bou_lr- Re_Q

0 TEST DATE:o

10. °°° = Au.u.I: 8, t991

- : ESTIMATED PARAMETERS:
(-_ K = O.DQI")4B cm/le¢

yO 10.B3 _;m

TEST DATA:

. HO = 51.21 cm
- 5_ cm

L - 2e3.2 cm

b m ZB3 , Z Cll
H ff83.2 cm

0.1 l,,11,,,,l,li,,,J,,l,,,,,,,,,l,,,J,,,,,l*,,,,,,,,
O. 15.8 31.6 47.4 63.2 79.

Time (sec)

RISING HEAD RESULT, M-OO6-A

J,M.MONTGOMERY,CONSULTINGENG c l lent : NAVY- WESTDIV

Project No,-" 2738,0262 Location: 1943-1956 Disposol Are(]



M-007-A ElapsedTime 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) (ft) 1.8333 -0.58

1.9167 -0.58
0.0000 -0.60 2.0000 -0.57
0.0033 43.26 2.5000 -0.59

0.0066 3.23 3.0000 -0.590.0099 2.95 3.5000 43.59
0.0133 0.73 4.0000 43.59
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 43.10
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



<<<_<<<<<<_<<<<<<<<<<<<<_<(<<(<_<<<<<<_<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQTESOLV RESULTS
r

Version 1.10

06/04/92 03:39:55

=========_======================_=_=========================================_=

TEST DESCRIPTION

Data set ........... mOO7a.set

Data set title ..... RISING HEAD RESULT, M-OO7-A

Company............ J.M.MONTGOI4ERY, CONSULTING ENG

Project ............ 2738.0262

CLient ............. NAVY - WESTDIV

Location ........... 1945-1956 Disposal Area

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

Knowns and Constants:

No. of data points .................. 9

Radius of Melt casing ............... 2.54

Radius of wetL ...................... 5.79

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

Welt screen length .................. 298.7

Static height of water in well ...... 298.7
Log(Re/Rw) .......................... ].019

A, B, C............................. 0.000, 0.000, 2.696

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Stug Teat)

RESULTS FROMVISUAL CURVE HATCHING

VISUAL HATCHPARAMETERESTIMATES

Estimate

K = 1.5716E-002

yO = 4.7289E-308

<_<_<<_____<_____<(_____(__<<__<_<<<<<(<_)_>__>>___>_>>>>>>_>>>>>>>>>>>>>>>>>>>>

TYPE CURVEDATA

K = 1.57157E-002

yO = 6.48127E*001

Time Drawdown Time Drawdown Time Drawdown

............................................................

O.O00E+O00 4.481E+001 6.000E+O00 2.4_6E+000



DATA SET :

m0078 ,eft

loo._ , I ' I ' I ' I ' I ' .,o,,,=
- AQUIPER TYPE:

L- Uncoil f I ned

5DLUT ION METHOD:

Bouwer-RI CQ

TEST DATE :

Auguat. II, 4991

_'_ ESTIMATED PARAMETERS:E
K = 0.01572 ©ml=e¢

10. yO 44,111 €lt

TEST DATA:
'1" HO . 5t .12 cm

rc - Z.Sq ¢m
r'w S. 7l cm
L - _°B.? cm
b - 2°8.7 Cm
H = 298.7 €la

O-

1. I I I I = I , I l I =
0. 1. 2. 3. 4. 5. 6.

Time (sec)

RISING HEAD RESULT, M-OO7-A

J.M.MONTGOMERY, CONSULTING ENG clrent: NAVY - WESTDIV

Project NO. : 2738,0262 LocatiOn'. 1943-1956 Disposal Area

( ( (.,



M-008-A ElapsedTime VaJu¢
RISING HEAD FIELD DATA 0.3166 0.98
NAS ALAMEDA, CTO-107 0.3333 0.95

_' 1991 0.4167 0.85
0.5000 0.77

SE1000B 0.5833 0.72
Environmental Logger 0.6667 0.68

08/08 16:40 0.7500 0.65
0.8333 0.64

Unit# 00515 Test# 1 0.9167 0.62
1.0000 0.61

INPUT 1: Level (F) TOC 1.0833 0.60
1.1667 0.59

Reference 0.00 1.2500 0.58
Scale factor 10.09 1.3333 0.58
Offset 0.00 1.4166 0.57

1.5000 0.57
Step# 0 08/08 11:25 1.5833 0.57

1.6667 0.57
Elapsed Time Value 1.7500 0.57

(min) (ft) 1.8333 0.57
1.9167 0.56

0.0000 0.56 2.0000 0.56
0.0033 1.53 2.5000 0.55
0.0066 4.33 3.0000 0.56
0.0099 4.57 3.5000 0.56
0.0133 0.88 4.0000 0.57
0.0166 3.24 4.5000 0.57
0.0200 2.42 5.0000 0.57
0.0233 2.40 5.5000 0.57
0.0266 2.30 6.0000 0.56
0.0300 2.31 6.5000 0.56
0.0333 2.24 7.0000 0.56
0.0500 2.06 7.5000 0.56
0.0666 1.91 8.0000 0.56
0.0833 1.79 8.5000 0.55
0.1000 1.68 9.0000 0.56
0.1166 1.59 9.5000 0.56
0.1333 1.51 10.0000 0.56
0.1500 1.43 12.0000 0.53
0.1666 1.36 14.0000 0.55
0.1833 1.30 16.0000 0.53
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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>_>>>>>>>>>>>>>>>>>>>>

AQT E SOLV RESULTS

Version 1.10

02/25/92 10:20:22

TEST DESCRIPTION

Data set ........... mOO8a.set

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

Company............ J.M.NONTGONERY, CONSULTING ENG

Project ............ 2738.0262
Ctient ............. NAVY - WESTDIV

Location........... 194]-1956 DisposaI Area

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

Knowns and Constants:

No. of data points .................. 42

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

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

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

Wett screen Length .................. 298.7

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

Log(Re/Rw) .......................... 3.019

A, B, C............................. 0.000, 0.000o 2.696

ANALYTICAL METHO0

B_er-Rice (UnconfinedA_ifer SLug Test)

RESULTS FROMVISUAL CURVE MATCHING

VISUALMATCHPARAMETERESTIMATES

Estimate

K = 1.4357E-003

yO = 3.9704E+002

<<<<<<<<_<<<<<_<<<<<_<<<<<<<<<<<<<<<<<<>_>>>_>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 1.32645E-003

yO = 2.02243E+001

Time Drawdown Time Orawdown Time Orawdown

............................................................

O.O00E+O00 2.022E+001 1.190E+002 1.598E-001



( ( (

DATA SET :

mOOOa .oet

100. __I,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,_F ._,,,.

! AOUIffFR TYPE:

Uncon f I ned

SOLUTION METIdOD :

Bou_er- RI cl

TE_ST DATE:

E ESTIMATED PARAMETERS;

/_ K _ (].an13_6 cm/llec

yO 20,22 cm

TEST DATA :

rc = 2.5_ cm
• rw 5 _g cm

l _ 266.? cm
D _ Zglt,? cnl
H - IP98. ? cm

I

o.1i
O. 23.8 47.6 71.4 95.2 119.

Time (sec)

RISING HEAD RESULT, M-OO8-A

J.M.MONTGOMERY, CONSULTING ENG cl lent: NAVY - WESTDIV

Project NO. : 2738.0262 Locat Ion : 1943-1956 Disposal Area



M-009-A ElapsedTime Value
RISING HEAD FIELD DATA 0.3166 1.00
NAS ALAMEDA, CTO-107 0.3333 0.98

1991 0.4167 0.86
0.5000 0.76

SE1000B 0.5833 0.67
Environmental Logger 0.6667 0.60

08/06 18:25 0.7500 0.54
0.8333 0.48

Unit# 00515 Test# 5 0.9167 0.43
1.0000 0.39

INPUT 1: Level (F) TOC 1.0833 0.36
1.1667 0.33

Reference 0.00 1.2500 0.30
Scale factor 10.09 1.3333 0.28
Offset 0.00 1.4166 0.26

1.5000 0.24

Step# 0 08/06 14:43 1.5833 0.23
1.6667 0.21

Elapsed Time Value 1.7500 0.20
(min) (ft) 1.8333 0.19

1.9167 0.17
0.0000 2.82 2.0000 0.16
0.0033 3.31 2.5000 0.13
0.0066 2.38 3.0000 0.11
0.0099 -0.14 3.5000 0.09
0.0133 2.56 4.0000 0.08
0.0166 1.70 4.5000 0.07
0.0200 1.98 5.0000 0.07
0.0233 1.75 5.5000 0.07
0.0266 1.85 6.0000 0.07
0.0300 1.74 6.5000 0.07
0.0333 1.78 7.0000 0.07
0.0500 1.67 7.5000 0.07
0.0666 1.60 8.0000 0.06
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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQTESOLV RESULTS

Version 1.10

06108192 06 :23:41

TEST DESCRIPTION

Data set ........... MOO9A.SET

Data set title .... RISING HEAD RESULT, M-OO9-A

Company........... J.M.NONTGONERY, CONSULTING ENG

Project ........... 2738.0262

Client............ NAVY - _STDIV

Location .......... 1943-1956 Dispose[ Area

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

Knowns and Constants:

No. of data points .................. 50

Radius of well casing ............... 2.57

Radius of well...................... 5._

Aquifer smturated thickness ......... 357.2

Well screen Length.................. ]04.8

Static height of water in well ...... 357.2

L_(Re/Rw) .......................... 3.137

A, B, C............................. 0.000, 0.000, 2.732

ANALYTICAL METHO0

Bouwen-Rice (Unconfined Aquifer SLug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUALMATCHPARAMETERESTIMATES

Estimate

K = 5.0051E-004

yO = 4.2766E-_06

<<<<<<<<<<<<<<_<<_<<<<<_<<<<_<<<<<__<_<<______>>>>_>>>>_>>>_>>>>>>>>>>>>>>>>>>>>

TYPE CURVEDATA

= 5.00506E-004

yO = 2.76918E+001

Time Dra_own Time Dra_own Time Ora_own

............................................................

O.O00E+O00 2.769E+001 3.500E+002 1.600E-001



DATA SET:

M009A.GET

100.,_,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,_ 0,,0,,,9
AGUIFER TTPE:

Unconfined

k 50LUTION METHOD;
8ouwer-Rlce

TEST DATE:o

O0 AUgUIt 9, t991

_o ESTIMATED PARAMETERS:E
K - O.OOO_OO5 _m/mec

I0, y0 2_.00 cm

- TEST DATA:

I H0 - 54.25 _m
rc - 2._7 cm
rw = _.79 cm

0 0 0 0 0 0 O L = 304.1 cm

O = 3_?,E Cm
H- 3S_.2 cm

1. IIIIJlllllllllJ!llllllll
O. 50. 100. 150. 200. 250. 300. 350.

Time (sec)

RISING HEAD RESULT, M-OO9-A

J.M.MONTGOMERY,CONSULTINGENG client: NAVY- WESTDIV

Project No.: 2738.0262 Location: 194.3--1956 Disposal Area

( ( (



M-010-A ElapsedTime 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 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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT E SOLV RESULTS -

Version 1.10

02/25/92 11 :05:36

TEST DESCRIPTION

Data set ........... mOlOa.set

Data set title ..... RISING HEAD RESULT, N-OIO-A

Company............ J.N.NONTGONERY, CONSULTING ENG

Project ............ 2738.0262

CLient ............. NAVY - WESTDIV

Location ........... West Beach Landfill

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

Knowns and Constants:

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

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

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

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

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

Static height of water in well ...... 374

Log(Re/Rw) .......................... 3.166

A, B, C............................. 0.000, 0.000, 2.732

ANALYTICAL METHOD

Bou_er-Rice (Unconfined Aquifer SLug Test)

RESULTS FROMVISUAL CURVE NATCHING

VISUALHATCHPARAMETERESTIMATES

Estimate

= 3.5010E-00]

yO = 6.9631E-2_9

<<<<_<<<<<<<<<<<<<<<<<<<<<<<<_<<<<<<<<<<>>___>>_>>>___>>>>>_>>>>_>>>>>>>>__>>_>_

TYPE CURVE DATA

K = 3.50102E-003

yO = 5.09542E+001

Time Drawclown Time Ora_wn Time Drawdown
............................................................

O.O00E+O00 5.095E+001 3.900E+001 8.66_E-001



( ( (

DATA SET '.

m010O .eet

100. __,,,,,,,,i,l,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,_ o2,.,,=
)-

- AGUIPFR TYPE:

Unconf t ned

SOLUTION METHOD:

8ouwer- R! cl

TEST DATE:

._.. 10. ,ogo.,,. ,o°1
E ESTIMATED PARAMETERS:
O

K - 0 OO3_Ol cm/ee¢
yO 50, B5 Cm

TEST DATA:
" H0 - 50.44 Cm

/ • rw - 3. 7g cm
-- L - 304 , I cm

-- D " 374. Cl
H 3_4 . Cm

10.1 ,,,I,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,IJ,l,lll,ll,
0. 7.8 15.6 23.4 31.2 39.

Time (sec)

RISING HEAD RESULT, M-OIO-A

J.M.MONTGOMERY,CONSULTINGENG cl lent: NAVY- WESTDIV

Project No.: 2738,0262 Location: West Beach Landfill



M-011-A ElapsedTime Value
RISING HEAD FIELD DATA 0.3166 0.126

NAS ALAMEDA, CTO-107 0.3333 0.1101991 0.4166 0.078
0.5000 "0.047

SE2000 0.5833 0.031
Environmental Logger 0.6666 0.031

08/02 07:37 0.7500 0.015
0.8333 0.015

Unit# Test 9 0.9166 0.015
1.0000 0.000

INPUT 1: Level (F) TOC 1.0833 0.000
1.1666 0.000

Reference 0.000 1.2500 0.000
SG 1.000 1.3333 0.000
Linearity 0.000 1.4166 0.000
Scale factor 49.900 1.5000 -0.015
Offset 0.010 1.5833 -0.015
Delay mSEC 50.000 1.6666 -0.015

1.7500 -0.015
Step 0 08/01 15:43:27 1.8333 -0.015

1.9166 -0.015
Elapsed Time INPUT 1 2.0000 -0.015

(min) (ft) 2.5000 -0.015
3.0000 -0.031

0.0000 0.315 3.5000 -0.031
0.0083 4.080 4.0000 -0.015
0.0166 1.670 4.5000 -0.031
0.0250 1.465 5.0000 -0.031
0.0333 1.355 5.5000 -0.031
0.0416 1.213 6.0000 -0.031
0.0500 1.118 6.5000 -0.031
0.0583 1.024 7.0000 -0.031
0.0666 0.929 7.5000 -0.031
0.0750 0.850 8.0000 -0.031
0.0833 0.787 8.5000 -0.031
0.1000 0.661 9.0000 -0.031
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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT ESOLV RESULTS

Version 1.10

02/25/92 10:51:38

TEST DESCRIPTION

Data set ........... mOlla.set

Data set title ..... RISING HEAJ)RESULT, M-Oll-A

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

Project ............ 2738.0262

C|ient ............. NAVY - WESTDIV

Location ........... West Beach Landfil(

Test date.......... August I, 1991

Knowns and Constants:

No. of data points .................. 30

Radius of weLL casing ............... 2.54

Radius of weLL...................... 5.79

Aquifer saturated thickness ......... ]01.1

wet( screen length .................. 301.1

Static height of water in weLL ...... 301.1
Log(Re/Rw) .......................... 3.026

A, B, C ............................. 0.000, 0.000, 2.710

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Stug Test)

VISUALMATCHPARAMETEREST]MATES

Estimate

K = 2.9951E-003

yO = 3.9704E+O02

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVEDATA

K = 2.63776E-00]

yO = 1.61601E+001

Tim Orawdown Time Dra_own Time Dra_own

............................................................

O.O00E+O00 1.616E+001 5.400E+001 I._5E-001



DATA SET :

m044e .set.

100..,,,,,,,,,1,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,, _ ,2,2,,.
AQUIFER TYPE:

i Unconf I ned

50LUT ION METHOD;

O Bouwer- RIct
O

_ooo ___ TEST DATE:

° o

___ 1 0. AuQ.,t _. lgOl
E ESTIMATED PhRAMETERS :

K - 0002838 cm/iec

¥O J 10,10 Cm

TEST DATA:

HO - 50.8 cnl
T rc - 2._d cm.4

I. ,-,, = s. 7e =m
L - 301, 1 cm
D = ]01,1 Cm
H ]Q1.1 ¢m

0.1 'J'llJ J''llilI'l li' JllJJlillI IJl Ill'JlJllllllJJJl

O. 10.8 21.6 32.4 4-3.2 54.
Time (sec)

RISING HEAD RESULT, M-O11-A

J.M.MONTGOMERY,CONSULTINGENG ct lent: NAVY- WESTDIV

Project No. : 27.38,0262 Location'. West Beech Landfill

C ( (



M-012-A Elapsed Time V_lu¢
RISING HEAD FIELD DATA 0.3166 0.40
NAS ALAMEDA, CTO-107 0.3333 0.38

1991 0.4167 0.31
0.5000 0.26

SE1000B 0.5833 0.22
EnvironmentalLogger 0.6667 0.20

08/02 07:00 0.7500 0.18
0.8333 0.16

Unit# 00515 Test# 9 0.9167 0.15
1.0000 0.14

INPUT 1: Level (F) TOC 1.0833 0.13
1.1667 0.12

Reference 0.00 1.2500 0.11
Scale factor 10.09 1.3333 0.11
Offset 0.00 1.4166 0.10

1.5000 0.09
Step# 0 08/01 13:48 1.5833 0.09

1.6667 0.08
Elapsed Time Value 1.7500 0.08

(min) (ft) 1.8333 0.07
1.9167 0.07

0.0000 -0.00 2.0000 0.07
0.0033 0.00 2.5000 0.05
0.0066 4.35 3.0000 0.03
0.0099 5.86 3.5000 0.03
0.0133 0.56 4.0000 0.02
0.0166 0.12 4.5000 0.02
0.0200 1.99 5.0000 0.01
0.0233 1.58 5.5000 0.01
0.0266 1.55 6.0000 0.01
0.0300 1.50 6.5000 0.00
0.0333 1.49 7.0000 0.00
0.0500 1.32 7.5000 0.01
0.0666 1.20 8.0000 0.02
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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>_>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQTESOLV RESULTS

Version 1.10 _1_

02/25/92 13:05:42

===_====================_=========_=========_=============_======_=============

TEST DESCRIPTION

Data set ........... mO12a.set

Data set title ..... RISING HEAD RESULT, N-O12-A

Company............ J.N.NONTGONERY, CONSULTING ENG

Project ............ 2738.0262

CLient ............. NAVY - WESTDIV

Location ........... West Beach LandfiLL

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

Knouns and Constants:

No. of data points .................. 50

Radius of weLL casing ............... 2.54

Radius of weLL...................... 5.79

Aquifer saturated thickness ......... 304.8
WeLL screen Length .................. 304.8

Static height of water in wekk...... 304.8

Log(Re/Rw) .......................... 3.036

A, B, C............................. 0.000, 0.000, 2.732

____======_==_===========_====_=======_=====_=============_ ....................

ANALYTICAL HETHO0

Bouwer-Rice (Unconfined Aquifer SLug Test)

RESULTS FRON VISUAL CURVE NATCHING

VISUAL NATCHPARAI4ETERESTII_TES

Estimete

K = 4._29E-004

yO = -1.3253E+100

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVEDATA

K = 4.09096E-004

yO = 8.79321E+000

Time Drawdoun Time Drak_:Jown Time Orawdown
............................................................

O.O00E+O00 8.793E+000 3.590E+002 9.094E-002



( ( (

DATA SET :

an012e .eet.

100. "'""'" I"'"'"' I""""'1"'"'"' I"'"'"--- °2,.,.
-- AQUIFER TYPE:

_ Url¢on f t ned

50LUT ION METHOD:

Bouwer-Rf ce

TEST DATE :

10. -o _ ,°_=.=I, ,,1
_'_ 0 -

_ - _ ESTIMATED PARAMETERS:

0 K = 0.0004091 crmlmec

yO = 8.793 cm

TEST DATA:

. 0 NO . 60.116 cm
-L

1 -----"- o =' ;; - 2.,4 Cm- 5. 7g cm
L = 304 . II cm

-- 0 0 - D - Z04. e cm
H _D4 . II cm

-- 0 O -_

0.1
O. 71.8 143.6 215.4- 28-/.2 359.

Time (sec)

RISING HEAD RESULT, M-O12-A

J.M.MONTGOMERY,CONSULTINGENG client: NAVY- WESTDIV

Project No, : 2738.0262 Location: West Beach Landfill



M-013-A ElapsedTime 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 0 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



<<<<<<<<<<_<<<<<<<<<<<<<<<<<<<<_<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT ESOLV RESULTS

Version 1.10

02/25/92 13:14:50

TEST DESCRIPTION

Data set .......... mO1]a.set

Data set title .... R[SING HEAD RESULT, M-O13-A

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

Project ........... 2738.0262

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

Location .......... West Beach Landfill

Test date......... August I, 1991

Knowns end Constants:

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

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

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

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

welt screen length.................. 273.1

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

Log(Re/Rw).......................... 2.947

A, B, C............................. 0.000, 0.000, 2.542

ANALYTICAL METHOD

Bouwer-Rice (UnconfinedAquifer Slug Test)

RESULTS FROMVISUAL CURVEMATCHING

VISUALMATCHPARAMETERESTIMATES

Estimate

K = 1.0446E-003

yO = -1.3253E+100

_<<<<_<<_<___<<<<<<_<<<<<_<_<<<_____<_<_>>>>>>>>>>>_>>>>>>>>>>>>>>>>_>>>>>_>>>>>

TYPE CURVEDATA

K = 1.04456E-003

yO = 1.25760E+001

Time Orewdown Time Drawdown Time Orau_:lown
............................................................

O.O00E+O00 1.257E+001 1.790E+002 5.8_3E-002



DATA SET:

m013e.eet

I00. "'"""'I"'"'"'I"'"'"'I"""'"I""""_ "'""
-- AQUIFER TYPE:

Unconfined

SOLUTION METHOD:

TEST DATE:

10. ,°,..t t, ,,,

i ESTIMATED PARAMETERS:
K = 0.001045 ¢m/1l¢

y0 - 12,57 cm

TEST DATA:

H0 . 45.'4 Cm

I rc - 2,_ Cm

1. r, . s.TI _m
L . :73.1 cm

0 Z7],1 Cff

H . 213,1 Cm

0.1 _
O. 35.8 71.6 107.4 143.2 179.

Time (sec)

RISING HEAD RESULT, M-O13-A

J.M.MONTGOMERY,CONSULTINGENG cifent: NAVY- WESTDIV

Project No. : 2738.0262 Location: West Beach Landfill

( (



M-014-A ElapsedTime Value
RISING HEAD FIELD DATA 0.3166 0.047
NAS ALAMEDA, CTO-107 0.3333 0.031

_r 1991 0.4166 0.015
0.5000 "0.015

SE2000 0.5833 0.000
Environmental Logger 0.6666 0.000

08/02 07:24 0.7500 0.000
0.8333 0.000

Unit# Test 1 0.9166 0.000
1.0000 0.000

INPUT 1: Level (F) TOC 1.0833 0.000
1.1666 -0.015

Reference 0.000 1.2500 -0.015
SG 1.000 1.3333 0.000
Linearity 0.000 1.4166 0.000
Scale factor 49.900 1.5000 -0.015
Offset 0.010 1.5833 0.000

Delay mSEC 50.000 1.6666 -0.015
1.7500 -0.015

Step 0 08/01 10:00:51 1.8333 0.000
1.9166 0.000

Elapsed Time INPUT 1 2.0000 0.000
(rain) (ft) 2.5000 -0.015

3.0000 -0.015
0.0000 1.748 3.5000 -0.015
0.0083 1.055 4.0000 -0.015
0.0166 1.355 4.5000 -0.015
0.0250 1.197 5.0000 -0.015
0.0333 1.039 5.5000 -0.015
0.0416 0.913 6.0000 -0.015
0.0500 0.803 6.5000 -0.015
0.0583 0.709 7.0000 -0.015
0.0666 0.630 7.5000 -0.015
0.0750 0.551 8.0000 -0.015
0.0833 0.488 8.5000 -0.015
0.1000 0.393 9.0000 -0.015
0.1166 0.315 9.5000 -0.015
0.1333 0.252 10.0000 -0.015
0.1500 0.204 12.0000 -0.015
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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>_>>>>>>>>>>>>>>>>>>>>_>>>>>>_>>>>>

AQTE SOLV RESULTS

Version 1.10

02/25/92 13:22:13

TEST DESCRIPTION

Data set ........... mO14a.set

Data set title ..... RISING HEAD RESULT, M-O14-A

Company............ J.M.NONTGOMERY, CONSULTING ENG

Project ............ 2738.0262

CLient ............. NAVY o WESTDIV

Location ........... West Beach Landfill

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

Knowns and Constants:

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

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

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

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

Well screen length .................. 288

Static height of water in well ...... 288

Log(Re/Rw) .......................... 2.99

A, B, C............................. 0.000, 0.000, 2.631

ANALYTICAL METHO0

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FRON VISUAL CURVE MATCHING

VISUALMATCHPARAMETERESTIMATES

Estimate

K = 5.6778E-003

yO = -1.3253E+100

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 5.26026E'003

yO = 2.20814E+001

Time Orawdown Time Orawdown Time Drawdown
............................................................

O.O00E+O00 2.208E+001 3.000E+001 1.983E-O01



( ( (

DATA SET:

mO14o.eet

1 00. _llllllllilllflllliilll[llllliillllliIIIllilllll_ 02/35/02

__ AQUIFER TYPE:

Unconfined
._o

oo - 50LUTIDN METHOD:

%0 -- Bouwer-Rrce
TEST DATE:

E ESTIMATED PARAMETERS:
O

K = 0,00526 ca/met
yO 22 . DE Cm

TEST DATA:

• H0 m 41.3 cm
-]- rc Z.s_ cm4

/ --'- O --_ rw - 5.7g c_
L = 288. Cm

O = ZSO, Ca

i H - 268. ca

0.1 ,I,,,,,,,l,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,lij,,,,,
O. 6. 12. 18. 24. 30.

Time (sec)

RISING HEAD RESULT, M-O14-A
J.M.MONTGOMERY, CONSULTING ENG client: NAVY - WESTDIV

Project NO. : 2738.0262 Location'. West Beech Landfill



M-015-A ElapsedTime Value
RISING HEAD FIELD DATA 0.3166 -0.031

NAS ALAMEDA, CTO-107 0.3333 -0.047 ,_
1991 0.4166 -0.063

0.5000 "-0.063
SE2000 0.5833 -0.078

Environmental Logger 0.6666 -0.078
07/31 19:22 0.7500 -0.078

0.8333 -0.078
Unit# Test 7 0.9166 -0.078

1.0000 -0.094
INPUT 1" Level (F) TOC 1.0833 -0.094

1.1666 -0.094
Reference 0.000 1.2500 -0.094
SG 1.000 1.3333 -0.094
Linearity 0.000 1.4166 -0.094
Scale factor 49.900 1.5000 -0.094
Offset 0.010 1.5833 -0.094
Delay mSEC 50.000 1.6666 -0.094

1.7500 -0.094
Step 0 07/31 15:24:03 1.8333 -0.094

1.9166 -0.094
Elapsed Time INPUT 1 2.0000 -0.110

(rain) (ft) 2.5000 -0.110

3.0000 -0.1100.0000 3.686 3.5000 -0.110
0.0083 -0.677 4.0000 -0.110
0.0166 1.339 4.5000 -0.126
0.0250 1.102 5.0000 -0.110
0.0333 0.945 5.5000 -0.126
0.0416 0.787 6.0000 -0.126
0.0500 0.677 6.5000 -0.126
0.0583 0.567 7.0000 -0.126
0.0666 0.472 7.5000 -0.126
0.0750 0.393 8.0000 -0.126
0.0833 0.330 8.5000 -0.126
0.1000 0.236 9.0000 -0.189
0.1166 0.173 9.5000 -0.157
0.1333 0.126 10.0000 -0.031
0.1500 0.078 12.0000 -0.110
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 -0.0150.2833 -0.031
0.3000 -0.031



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<_<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT ESOLV RESULTS

Version 1.10

06/08/92 06:25 : 18

TESTDESCRIPTION

Data set ........... NO15A.SET

Data set title ..... RISING HEADRESULT,M-O15-A

Company............ J.N.NONTGONERY,CONSULTINGENG

Project ............ 2738.0262
CLient ............. NAVY- WESTDIV

Location ........... West Beach Landfill

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

Knownsand Constants:

No. of data points .................. 16
Radius of Melt casing ............... 2.54

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

Aquifer saturated thickness ......... 295.4
Welt screen Length .................. 295.4

Static height of water in welt ...... 295.4

Log(Re/Rw).......................... 3.01

A, B, C............................. 0.000, 0.000, 2.675

ANALYTICALNETHO0

Bou_er-Rice (Unconfined Aquifer SLug Test)

-__:====::===:===:==::=====::=:======:=====::==:::===:

RESULTSFRONVISUAL CURVENATCHING

VISUALNATCHPARANETERESTINATES

Estimate

K = 1.3401E-004

yO = 4.2766E-306

<<<<<<__<_<__<<_<__<_<<<<__<<_<<_<<<<<<_>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPECURVEDATA

K = 1.12392E-002

yO = 3.97928E+001

Time DraMdown Ti_ Dra_wn Time Dra_own
............................................................

O.O00E+O00 3.979E+001 1,200E+001 6.580E-001



DATA SET :

MOISA.6ET

100.,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,_ ,,,o,,°_
AQU,FERTYPE:

- -- Un¢on f I ned

5OLUT ION METHOD:

Bouwer-R rce

TEST DATE:

10. July 31, 1991

ESTIMATED PARAMETERS:E
K _ D.D1124 clime(:

y0 - 3e. 7g cm
_.
L. - TEST DATA:

I H0 - 40.11 ,:m
rc - 2.5! cm

I. rw . 570 cm
t - 285.4 cm
I} - Z°5.'i Cll

O _ H . 295.4 cm

ol ,,,,,,,,,I,,,,,,,,_l,,,,,,,,,I,,,,,,,,,I,,,,,,,,i
O. 2.4 4.8 7.2 9.6 12.

Time (sec)

RISING HEAD RESULT, M-OIS-A

J.M,N4ONTGOMERY,CONSULTING ENG Cllent:NAVY - WESTDIV

Project NO.: 2738,0262 Location: West Beach Landfill

( ( (



M-016.-A Elapsed Time Value Elaps_ Time Value
RISING HEAD FIELD DATA 0.3166 3.43 32.0000 3.07

_. NAS ALAMEDA, CTO-107 0.3333 3.41 34.0000 3.06
1991 0.4167 3.35 36.0000 3.06

0.5000 3.31 38.0000 3.05
SE1000B 0.5833 3.28

Environmental Logger 0.6667 3.25
07/31 18:54 0.7500 3.24

0.8333 3.22
Unit# 00515 Test# 7 0.9167 3.21

1.0000 3.20
INPUT 1: Level (F) TOC 1.0833 3.19

1.1667 3.18
Reference 0.00 1.2500 3.17
Scale factor 10.09 1.3333 3.17
Offset 0.00 1.4166 3.17

1.5000 3.16
Step# 0 07/31 15:31 1.5833 3.16

1.6667 3.16

Elapsed Time Value 1.7500 3.16
(min) (ft) 1.8333 3.16

1.9167 3.15
0.0000 3.14 2.0000 3.15
0.0033 4.12 2.5000 3.14

0.0066 10.01 3.0000 3.13
0.0099 2.93 3.5000 3.13
0.0133 5.29 4.0000 3.13
0.0166 5.07 4.5000 3.13
0.0200 4.98 5.0000 3.12
0.0233 4.93 5.5000 3.12
0.0266 4.89 6.0000 3.11
0.0300 4.83 6.5000 3.11
0.0333 4.77 7.0000 3.12
0.0500 4.57 7.5000 3.11
0.0666 4.39 8.0000 3.11
0.0833 4.24 8.5000 3.11
0.1000 4.10 9.0000 3.10
0.1166 3.99 9.5000 3.10
0.1333 3.89 10.0000 3.11
0.1500 3.81 12.0000 3.10
0.1666 3.74 14.0000 3.09
0.1833 3.67 16.0000 3.10
0.2000 3.62 18.0000 3.09
0.2166 3.58 20.0000 3.09
0.2333 3.55 22.0000 3.08
0.2500 3.52 24.0000 3.08

%_, 0.2666 3.49 26.0000 3.08
0.2833 3.47 28.0000 3.07
0.3000 3.45 30.0000 3.07



AQT E SOLV RESULTS

Version 1.10

06/08/92 06:27:49

TEST DESCRIPTION

Data set .......... NO16A.SET

Data set title .... RISING HEAD RESULT, M-O16-A

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

Project ........... 27-38.0262

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

Location .......... West Beach Landfill

Test date ......... July 31, 19_1

Knowns and Constants:

No. of data points.................. 73

Radius of welt casing ............... 2.54

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

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

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

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

Log(Re/Rw) .......................... 2.794

A, B, C ............................. 0.000, 0.000, 2.267

ANALYTICAL METHO0

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FRON VISUAL CURVE MATCHING

VISUALMATCHPARAMETERESTIMATES

Estimate

K = 1,2651E-003

yO = 4.27_E-306

TYPE CURVE DATA

K = 1.97373E-003

yO = 3.00154E+001

Time Drawdown Time Drawdown Time Drawdown
........................................

O.O00E+O00 3.002E+001 3.000E+002 1.034E-005



( ( (

DATA :SET :

M046A. GET

100. -I I I I I I I I i j I I I I I I If I J _I I I I I I I I- .,o.,02
AQUIFER TYPE:

Unto nf" I ned

. 5OLUT IDN METHOD:

Bouwer-_l ce

TEST DATE:

10. __ July 31, 1991

"_ ! DO_ ESTIMATED PARAMETERS:, _ K = O.O01Q')4 oral=e(:

vOQO0000000 y0 30.Q3 €In

o o o o o -t; TEST DATA:
HO - IB8.28 tin

rc - 2,5_ cm
1 o _ rw 5. 711 ©m

-- L - =20,5 cm
D = Z25,5 Crl

-- H = 22B . 5 cnl

=

I I '
;

0.1 i t I i J i I i I I I I I I I I ]

O. 100. 200. 300.
Time (see)

RISING HEAD RESULT, M-O16-A

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

project No.: 2738,0262 Location: West Beach Landfill



M-017-A ElapsedTime Value ElapsedTime Value
RISING HEAD FIELD DATA 0.3166 3.77 32.0000 3.39

NAS ALAMEDA, CTO-107 0.3333 3.76 34.0000 3.38 _€
1991 0.4167 3.74 36.0000 3.37

0.5000 3.72 38.0000 3.34
SE1000B 0.5833 3.70 40.0000 3.34

Environmental Logger 0.6667 3.69 42.0000 3.33
07/31 18:48 0.7500 3.68 44.0000 3.31

0.8333 3.67 46.0000 3.31
Unit# 00515 Test# 5 0.9167 3.67 48.0000 3.28

1.0000 3.67 50.0000 3.28
INPUT 1: Level (F) TOC 1.0833 3.66 52.0000 3.27

1.1667 3.66
Reference 0.00 1.2500 3.66
Scale factor 10.09 1.3333 3.66
Offset 0.00 1.4166 3.66

1.5000 3.66

Step# 0 07/31 13:40 1.5833 3.65
1.6667 3.65

Elapsed Time Value 1.7500 3.64
(min) (ft) 1.8333 3.64

1.9167 3.63
0.0000 3.81 2.0000 3.63
0.0033 3.48 2.5000 3.62

0.0066 4.07 3.0000 3.62
0.0099 10.55 3.5000 3.61
0.0133 4.14 4.0000 3.60
0.0166 5.18 4.5000 3.60
0.0200 5.09 5.0000 3.61
0.0233 5.01 5.5000 3.62
0.0266 4.90 6.0000 3.62
0.0300 4.90 6.5000 3.61
0.0333 4.85 7.0000 3.60
0.0500 4.62 7.5000 3.60
0.0666 4.45 8.0000 3.58
0.0833 4.30 8.5000 3.57
0.1000 4.18 9.0000 3.57
0.1166 4.09 9.5000 3.56
0.1333 4.01 10.0000 3.56
0.1500 3.96 12.0000 3.54
0.1666 3.92 14.0000 3.53
0.1833 3.88 16.0000 3.51
0.2000 3.86 18.0000 3.49
0.2166 3.84 20.0000 3.49
0.2333 3.82 22.0000 3.47
0.2500 3.81 24.0000 3.45

0.2666 3.80 26.0000 3.44
0.2833 3.79 28.0000 3.41
0.3000 3.78 30.0000 3.41



<_<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<_>>>>>>>>>>>>>>>>>>>>>>>>>>>_>>>>>>>>>>>

AOTESOLV RESULTS
f

Version 1.10

06/08/92 06:30:26

===_====_==_=_===_=_====_====_=_=========_===_==_===_======_======_====

TESTDESCRIPTION

Data set ........... NO17A.SET

Data set titte ..... RISING HEADRESULT,N-O17-A

Company............ J.N.NONTGONERYoCONSULTINGENG

Project ............ 2738.0262
CLient ............. NAVY- WESTDIV

Location ........... West Beach LandfiLL

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

Knownsand Constants:

No. of data points .................. 79
Radius of welt casing ............... 2.54

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

Aquifer saturated thickness ......... 161.5
Well screen Length.................. 161.5

Static height of _ater in uett ...... 161.5

Log(Re/Rw).......................... 2.508

A, B, C............................. O.OOO, O.OOO, 1.903

================================================================================

ANALYTICALMETNO0

Bouuer-Rice(UnconfinedAquiferSLug Test)

RESULTSFROMVISUALCURVEHATCHING

VISUALNATCHPARAHETERESTIHATES

Estimate

K = 3.0654E-003

yO = 4.2766E-306

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<_<<<<<<<<<<__>__>>>>>>>>>>>>>>>>_>>>>__>>_>_>_>>_>>

TYPECURVEDATA

K = 3.06544E-003

yO = 3.47167E+001

Time Drsudown Time DraMdown Time Drawdown
............................................................

O.O00E+OOO3.472E+001 1.OOOE+O027.632E-002



DATA SET:

M01?A,6ET

100."'"''"1'"'"'"1'"''""1'""''"1'"'"'" .,o,,.=
- AQUIFER TYPE:

Unconfined

SOLUTION METHOD:

-- Bouwer-Rrce

i TE_T DATE:

July 31_ 1911

_ ESTIMATED PARAMETERS:
E

O K - D.D03085 cm/ltc
yO - 34.73 ¢m

o o - TEST DATA:

I H0 . 58,_3 _m
rc - 2,5_ Cm

-- rw 5.7g Cm
L _ 101.5 ¢m
D _ 151,5 Cm
H m 181 5 em

i

OODOooOooOOOO DC

Io. ,,,,,,,,,I,,,,,,,,,I,l,,,,,,,I,,,,,,,,,
O. 20. 40. 60. 80. 100.

Time (sec)

RISING HEAD RESULT, M-O17-A

J.M.MONTGOMERY,CONSULTINGENG cl lent: NAVY-WESTDIV

Project NO, : 2738.0262 Location: West Beach Landfill



M-01g-A EliLosedTime Value Elapsed Time Value
RISINGHEADFIELDDATA 0.3166 -0.094 32.0000 -0.362
NAS ALAMEDA,CTO-107 0.3333 -0.110 34.0000 -0.378

1991 0.4166 -0.126 36.0000 -0.393
0.5000 "-0.141 38.0000 -0.409

SE2000 0.5833 -0.141 40.0000 -0.425
EnvironmentalLogger 0.6666 -0.157 42.0000 -0.441

07/31 19:17 0.7500 -0.157 44.0000 -0.456
0.8333 -0.157 46.0000 -0.488

Unit# Test 5 0.9166 -0.157
1.0000 -0.157

INPUT 1: Level (F)TOC 1.0833 -0.157
1.1666 -0.173

Reference 0.000 1.2500 -0.157
SG 1.000 1.3333 -0.157
Linearity 0.000 1.4166 -0.157
Scale factor 49.900 1.5000 -0.173
Offset 0.010 1.5833 -0.157
Delay mSEC 50.000 1.6666 -0.173

1.7500 -0.173
Step 0 07/31 12:46:48 1.8333 -0.173

1.9166 -0.173
ElapsedTime INPUT 1 2.0000 -0.173

(rain) (ft) 2.5000 -0.173
3.0000 -0.189

0.0000 2.442 3.5000 -0.173
0.0083 1.433 4.0000 -0.189
0.0166 1.260 4.5000 -0.189
0.0250 1.087 5.0000 -0.189
0.0333 0.929 5.5000 -0.189
0.0416 0.803 6.0000 -0.204
0.0500 0.693 6.5000 -0.204
0.0583 0.582 7.0000 -0.204
0.0666 0.504 7.5000 -0.204
0.0750 0.425 8.0000 -0.220
0.0833 0.346 8.5000 -0.220
0.1000 0.236 9.0000 -0.220
0.1166 0.141 9.5000 -0.220
0.1333 0.078 10.0000 -0.220
0.1500 0.031 12.0000 -0.220
0.1666 0.000 14.0000 -0.236
0.1833 -0.015 16.0000 -0.252
0.2000 -0.031 18.0000 -0.267
0.2166 -0.047 20.0000 -0.283
0.2333 -0.063 22.0000 -0.299
0.2500 -0.078 24.0000 -0.315

_, 0.2666 -0.078 26.0000 -0.3300.2833 -0.094 28.0000 -0.346
0.3000 -0.094 30.0000 -0.362



<<<_<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<_>>>>_>>_>_>>_>>>>_>_>>>>_>)_))>>>))>

AQT ESOLV RESULTS

Version 1.10

06/04/92 03:50:17

TEST DESCRIPTION

Data set........... mO18a.set

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

Company ............ J.N.MONTGOMERY, CONSULTING ENG

Project ............ 2738.0262

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

Location ........... West Beach Landfill

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

Knowns and Constants:

No. of data points .................. 13

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

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

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

well screen Length.................. 218.9

Static height of water in well ...... 218.9

Log(Re/Rw).......................... 2.765

A, B, C............................. 0.000, 0.000, 2.223

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROMVISUAL CURVE MATCHING

VISUALMATCHPARAMETERESTIMATES

Estimate

K = 1.7488E-002

yO = 4.7289E-_08

TYPE CURVEDATA

= 1.24981E-002

yO = 4.42087E+001

Time Drawdown Time Drawclown Time Drawdown

............................................................

O.O00E+O00 4.421E+001 9.000E+O00 2.798E+000



( ( (

DATA SET:

mO1ea.eet

100. I , I ' ' I ' ' : °"°""
AQUIFER TYPE:

Unconftnld

SOLUTION METHOD:

BoMwer-Rlce

TEST DATE:

10. au_y 3t. lag1

ESTIMATED PARAMETERS:
K - Q.D125 ¢mlie¢

yO m '4.21 Cm

D
- TEST DATA:

I H0 _ 43,1E cm

rc _ 2.54 C_
1. _--- O-_ r. S 7g c.

L -- 218.9 cm
O " 21g.| Cm
H _ 21B.B cm

o.1 l J I I i I , ,
O. 3. 6. 9.

Time (see)

RISING HEAD RESULT, M-O18-A

J,M.MONTGOMERY, CONSULTING ENG cl rent: 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 0.2(Ki0 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
I.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
(rain) (ft) 1.5833 0.015

1.6666 0.015
0.00130 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



<:<:<<<:<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<,<<>>>>>>>>'>>>>>>>>>>>>>>>>>>>>> >>>>_>>>> >

AQTESOLV RESULTS

Version 1.10

06/04/92 04:42:31

TEST DESCRIPTION

Data set........... n_19a.set

Data set title ..... RISING HEAD RESULT, M-O19*A

Company............ J.M.NONTGONERY, CONSULTING ENG

Project ............ 2738.0574

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

Location ........... West Beach Landfill

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

Knowns and Constants:

No. of data points .................. 60

Radius of welt casing ............... 2.54

Radius of welt...................... 5.96

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

welt screen length.................. 182

Static height of water in wet[ ...... 182

Log(Re/Rw) .......................... 2.585

A, B, C............................. 0.000, O.OOO, 1.986

================================================================================

ANALYTICAL METHOD

Bouwer-Rice (UnconfinedAquifer Slug Test)

RESULTS FROMVISUAL CURVE MATCHING

VISUALMATCHPARAMETERESTIMATES

Estimate

K = 2.6705E-004

yO = 4.7289E-]08

_<<<<_<<<<<<<<<<<<<<<<<<<_<<<<<<<<<<<<>>>>>>)>>>>>>>>>>>_>>>>>>>>_>>>>>>>>>>>>

TYPE CURVE DATA

K = 4.17389E'003

yO = 1.72305E+001

V
Time Drawdown Time Drawdown Time Orawdown

............................................................

O.O00E+OOO 1.723E+001 2.40OE+002 5.549E-009



DATA SET:

mO19e.eet

100--,,, i,,, i,,, i, ,,i, ,, i,,, = .,o,,.
AGUIFER TYPE:

i
) Unconfined

Y 50LUTION METHOD:

b Bouwer-Rfce

o TEST DATE:

M=rch 18, 1992
I0.=

"_" ESTIMATED PARAMETERS:
K i 0.0041_4 emilio
yO 17,23 cm

aooa TEST DATA:
I HO = 55,_g cm

rc m 2.54 cm1
• ---- 0 0 rw 5.96 cm

O0 L . 103. cm

-- OOoooo00000 0 0 HD= 182.182'cmCm

0

01 ,,I,,ll,,,ll,,I,,
O. 40. 80. 120• 160. 200. 240.

Time (see)

RISING HEAD RESULT, M-O19-A

J.M.MONTGOMERY, CONSULTING ENG cllent:NAVY - WESTDIV

Project No.: 2738,0574 Location: West: Beach Landfill

( ( (



M-020-A ElapsedTime Value E18psedTime Value
RISING HEAD FIELD DATA 0.3166 1.134 32.0000 0.031
NAS ALAMEDA, CTO-107 0.3333 1.102 34.0000 0.047

_' 1991 0.4166 0.961
0.5000 - 0.850

SE2000 0.5833 0.756

Environmental Logger 0.6666 0.677
07/31 19:14 0.7500 0.614

0.8333 0.551
Unit# Test 3 0.9166 0.488

1.0000 0.441
INPUT 1: Level (F) TOC 1.0833 0.409

1.1666 0.378
Reference 0.000 1.2500 0.346
SG 1.000 1.3333 0.330

Linearity 0.000 1.4166 0.299
Scale factor 49.900 1.5000 0.283
Offset 0.010 1.5833 0.267

Delay mSEC 50.000 1.6666 0.252
1.7500 0.252

Step 0 07/31 11:19:05 1.8333 0.236
1.9166 0.220

Elapsed Time INPUT 1 2.0000 0.220
(min) (ft) 2.5000 0.173

3.0000 0.157
'_ 0.0000 2.190 3.5000 0.141

0.0083 2.048 4.0000 0.126
0.0166 2.032 4.5000 0.110
0.0250 1.938 5.0000 0.110
0.0333 1.906 5.5000 0.110
0.0416 1.874 6.0000 0.094
0.0500 1.843 6.5000 0.094
0.0583 1.811 7.0000 0.094
0.0666 1.780 7.5000 0.078
0.0750 1.748 8.0000 0.078
0.0833 1.717 8.5000 0.094
0.1000 1.670 9.0000 0.078
0.1166 1.622 9.5000 0.078
0.1333 1.575 10.0000 0.063
0.1500 1.528 12.0000 0.063
0.1666 1.481 14.0000 0.031
0.1833 1.433 16.0000 0.047
0.2000 1.386 18.0000 0.047
0.2166 1.355 20.0000 0.047
0.2333 1.307 22.0000 0.047
0.2500 1.276 24.0000 0.031
0.2666 1.244 26.0000 0.047

_€ 0.2833 1.197 28.0000 0.031
0.3000 1.165 30.0000 0.031



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>_>>>>>>>>>>>>

AQT E SOLV RESULTS

Version 1.10

06/08192 06:34 :03

TEST DESCRIPTION

Data set ........... NO2OA.SET

Data set title ..... RISING HEADRESULT,R-OZO-A

Company............ J.N.NONTGONERY,CONSULTINGENG
Project ............ 2738.0262
CLient ............. NAVY- WESTDIV

Location ........... West Beach LandfiLL

Test date .......... JuLy 31, 1991

KnoMnsand Constants:

No. of data points .................. 63
Radius of welt casing ............... 2.54
Radius of MeLL...................... 5.79

Aquifer saturated thickness ......... 189.9
WeLt screen Length .................. 189.9
Static height of Mater in weLL...... 189.9

Log(Re/RM).......................... 2.646

A, B, C............................. 0.O0O, 0.0O0, 2.058

ANALYTICALMETHO0

Bouuer-Rice (Unconfined Aquifer Slug Test)

RESULTSFROMVISUALCURVENATCHING

VISUAL14ATCHPARAI4ETERESTIMATES

Estimate

K = 1.0649E-003

yO = 4.2766E-306

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>_>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPECURVEDATA

= 1.064.86E-003

yO = 5.27730E+001

Time Dreudown Time Oraudoun Time Orawdown
............................................................

O.OOOE+O00 5,23rTE+O013.000E+002 4.32GE-002



DATA SET:

MO2OA.GET

100. _l i i i = i _ i i i i _ i ] i i = = i j i i r i = = ] i =, oo,o=,o_
AQUIFER TYPE:

Unconfined

-- SOLUTION METHOD:

BOMWIr-RFCi

TEST DATE:

July 31, lg91

ESTIMATED PARAMETERS:E
K - O.OOlOB5 cm/eec

10. -- __ xo 52.77 cm

TEST DATA:

I I HO - ee.?s cm

o rc - 2.54 Cm
0 rw 57B cm

0 L - 100.l cm
0 D = 109, I Cm

H m 109 . g cm

1. IIlllllllll I I

O. 100. 200. 300.

Time (see)

RISING HEAD RESULT, M-O20-A

J.M.MONTGOMERY,CONSULTINGENG cilent: NAVY- WESTDIV

project No.: 2738.0262 Locotlon: West Beach Landfill



M-021-A ElapsedTime Valu(_
RISING HEAD FIELD DATA 0.3166 0,96
NAS ALAMEDA, CTO=I07 0.3333 0.93

1991 0.4167 0.79
0.5000 0.68

SE1000B 0.5833 0.58

Environmental Logger 0.6667 0.51
07/31 18:32 0.7500 0.45

0.8333 0.40
Unit# 00515 Test# 1 0.9167 0.36

1.0000 0.32
INPUT 1: Level (F) TOC 1.0833 0.29

1.1667 0.27
Reference 0.00 1.2500 0.24
Scale factor 10.09 1.3333 0.22
Offset 0.00 1.4166 0.21

1.5000 0.19
Step# 0 07/31 10:12 1.5833 0.18

1.6667 0.17
Elapsed Time Value 1.7500 0.15

(min) (ft) 1.8333 0.14
1.9167 0.14

0.0000 0.04 2.0000 0.13
0.0033 0.04 2.5000 0.09
0.0066 0.69 3.0000 0.08
0.0099 3.75 3.5000 0.07
0.0133 9.63 4.0000 0.07
0.0166 -0.19 4.5000 0.07
0.0200 2.93 5.0000 0.07
0.0233 1.64 5.5000 0.06
0.0266 1.82 6.0000 0.07
0.0300 1.80 6.5000 0.07
0.0333 1.79 7.0000 0.07
0.0500 1.70 7.5000 0.07
0.0666 1.62 8.0000 0.07
0.0833 1.55 8.5000 0.07
0.1000 1.49 9.0000 0.07
0.1166 1.44 9.5000 0.08
0.1333 1.38 10.0000 0.08
0.1500 1.33 12.0000 0.07
0.1666 1.29 14.0000 0.10
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



<<<_<_`C<<<_<<<<<<_<<<<<<<<<<<<<_<<<<<<<<>>>>>>>>>>_>>>_>>>>>>>>>>>>>>>>>>>>>>>>>

AQT E SOL V RESULTS

Version 1.10

06/08/92 07:33:46

TEST DESCRIPTION

Data set .......... MO21A.SET

Data set title .... RISING HEAD RESULT, M-OZ1-A

Company........... J.M.MONTGGMERY, CONSULTING ENG

Project ........... 2738.0262

CLient ............ NAVY - UESTDIV

Location .......... West Beach LandfiLL

Test date ......... Jury 31, 1991

Knowns and Constants:

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

Radius of welt casing ............... 2.54

Radius of weLL...................... 5.79

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

Well screen Length .................. 282.9

Static height of water in wetl ...... 282.9

Log(Re/Rw) .......................... 2.975

A, B, C............................. O.OOO, 0.000, 2.600

ANALYTICAL METHO0

gouwer-Rice (Unconfined Aquifer SLug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCHPARAMETERESTIMATES

Estimate

K = 9.2728E-004

yO = -1.8615E-278

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>_>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVEDATA

K = 9.27283E-004

yO = 4.43972E+001

Time Drawdown Time Drawdown Time Drawdown
............................................................

O.OOOE+O00 4.440E+001 2.500E+002 4.790E-002



DATA SET:

MO21k.6ET

IO0"!J,,.,,,,,I,,,,,,,,,I,,,,,,...I,,,,.,,,,I.,,,,,,IL_ 0..o...=
AQUIFER TYPE:

Unconfined

SOLUTION METHOD:

Bouwer-Rlce

TEST DATE:

July 31. 19Q1

"_" ESTIMATED PARAMETERS;E
K - D,DOD9273 cmllec

10. __ yo 44.4 cm

TEST DATA:

I H0 - 55.4_ cm
rc - 2,54 cm
rw = 5,7g cm
L -- 282.1 cm
D " 202 . I Cm

0 H - 292. g cm
D

1. iilll,,Jll**llJl**,lij
O. 50. 100. 150. 200. 250.

Time (sec)

RISING HEAD RESULT, M-O21-A

J.M.MONTGOMERY. CONSULTING ENG cl rent: NAVY - WESTDIV

Project No.: 2738,0262 Location: West Beach Landfill

( ( (



M-022-A ElapsedTime Value
RISING HEAD FIELD DATA 0.3166 0.504
NAS ALAMEDA, CTO-107 0.3333 0.472

1991 0.4166 0.346
0.5000 - 0.267

SE2000 0.5833 0.204

EnvironmentalLogger 0.6666 0.157
07/31 19:06 0.7500 0.126

0.8333 0.094
Unit# Test 1 0.9166 0.078

1.0000 0.063
INPUT 1: Level (F) TOC 1.0833 0.047

1.1666 0.031
Reference 0.000 1.2500 0.015
SG 1.000 1.3333 0.000

Linearity 0.000 1.4166 0.000
Scale factor 49.900 1.5000 -0.015
Offset 0.010 1.5833 -0.015

Delay mSEC 50.000 1.6666 -0.015
1.7500 -0.015

Step 0 07/31 10:03:31 1.8333 -0.031
1.9166 -0.031

Elapsed Time INPUT 1 2.0000 -0.031
(min) (ft) 2.5000 -0.047

3.0000 -0.0470.0000 1.418 3.5000 -0.063
0.0083 2.032 4.0000 -0.063
0.0166 1.890 4.5000 -0.063
0.0250 1.827 5.0000 -0.063
0.0333 1.733 5.5000 -0.063
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



<<:<_<<<<<<<<<<<<<<<<<<<<<<<<<<<<<_<<<<_<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> >

AQT ESOLV RESULTS

Version 1.10

02/25/92 16:09:20

TESTDESCRIPTION

Data set ........... mOZ2a.set

Data set title ..... RISING HEADRESULT,N-O22-A

Company............ J.N.NOMTGONERY,CONSULTINGENG

Project ............ 2738.0262
CLient ............. NAVY- WESTDIV

Location ........... West Beach Landfi[[

Test date .......... JuLy 31, 1991

KnoMnsand Constants:

No. of data points .................. 34

Radius of wetL casing ............... 2.54
Radius of weLL...................... 5.79

Aquifer saturated thickness ......... 230.7
WeLLscreen tength .................. 230.7

Static height of Mater in Met[ ...... 230.7

Log(Re/RM).......................... 2.809

A, B, C............................. O.O00e 0.000, 2.292

ANALYTICALNETHO0

Bouuer-Rice (Unconfined Aquifer Stug Test)

VISUALMATCHPARANETERESTIMATES

Estimate

K = 2.3225E-003

yO = -1.3253E+100

<<<<<<<<<<<<<<<<<<<<<<<<<_<<<<<<__<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPECURVEDATA

K = 2.19017E-003

yO = 4.16221E+001

Time Drs_down Time Orsudoun Time DrawdoMn
............................................................

O.O00E+OOO4.162E+001 7.500E+001 6.350E-001



( ( (

DATA SET:

_022e,oet

AQUIFER TYPE:

Unconfined

5OLUTION METHOD:

Bouwer-Rlee

TEST DATE:

E ESTIMATED PARAMETERS;
O

K - 0.00219 el/lee
y0 41.69 Cm

TEST DATA:

HO = 5_,E1 cm

I ,_ rc - z.,_ c.rw - 5,70 cm
L = 230,7 cm
O = Z30 • 7 Cm
H . _3D.7 cm

0.1 Illlllllllllllll Illlllllllllllll Illl IlilllllJllll
O. 15. 30. 45. 60. 75.

Time (sec)

RISING HEAD RESULT, M-O22-A

J.M.MONTGOMERY,CONSULTINGENG cl lent: NAVY- WESTDIV

Project NO.: 2738.0262 Location: West Beach Landfill



M-023-A ElapsedTim_ V_.lu¢
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

EnvironmentalLogger 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

1.51300 -11.02
Step# 0 07/30 16:43 1.5833 -11.02

1.6667 -11.03
Elapsed Time Value 1.7500 -11.03

(rain) (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



<_<<<<<<<<<<<<<<<<<<<<<<<_<<<<<<_<<<<<<_>_>>>>_>_>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT E SOLV RESULTS

Version 1.10

02/25/92 16:34:23

TEST DESCRIPTION

Data set ........... mO23a.set

Data set title ..... RISING HEAD RESULT, N-OZ3-A

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

Project ............ 2738.0262

CLient............. NAVY - WESTDIV

Location ........... West Beach Landfill

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

Knowns and Constants:

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

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

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

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

We[[ screen Length.................. ]04.8

Static height of water _n well...... 316.4

Log(Re/Rw) .......................... 3.06

A, B, C............................. 0.000, 0.000, 2.732

ANALYTICAL METHO0

Bouwer-Rice (Unconfined Aquifer SLug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETERESTIMATES

Estimate

K = 6.4573E-004

yO = 6.6365E+265

TYPE CURVE DATA

= 6.45730E-004

yO = 8.85817E+000

_e' Time Drewdown Time Drawdown Time Orawdown

.................................................

O.O00E+O00 8.858E+0O0 1.800E+002 2.446E-001



DATA SET:

mO23e.eet

100. _,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,_ °_,2,,,=

i -I AO_,,_.,,_E:
Unconfined

SOLUTION METHOD:

__ _ eauwer-RIc_

O0 ! TEST DATE:

1/_1 July 30. 1991

E ESTIMATED PARAMETENS:

0 K m O.OOOa457 €m/lee

y0 = 8.858 cm

i TEST DATA:

• H0 . 58,D0 c_
T rc - 2.$_ cm

1. _. - 5.7e cm
L - 304.1 cm
D - 315,_ C_
H = ]1B.4 Cm

0.1 ii,,,,,,,,I,,i,,,,t,l,,,,,,,,,I,,,,,,,,,I,,,,,,,,,
O. 36. 72. 108. 144. 180.

Time (sec)

RISING HEAD RESULT, M-O25-A

J.M.MONTGOMERY.CONSULTINGENG Cl lent: NAVY- WESTDIV

ProJect No. : 2738,0262 Locat fon: West Beach Landfill

C (, (



M-024-A Elapseg!Time Value
RISING HEAD FIELD DATA 0.3166 -9.20

NAS ALAMEDA, CTO-107 0.3333 -9.21
1991 0.4167 -9.26

0.5000 • -9.29
SE1000B 0.5833 -9.31

Environmental Logger 0.6667 -9.32
07/30 22:09 0.7500 -9.33

0.8333 -9.34
Unit# 00515 Test# 5 0.9167 -9.35

1.0000 -9.35
INPUT 1: Level (F) TOC 1.0833 -9.36

1.1667 -9.36
Reference 0.00 1.2500 -9.37
Scale factor 10.09 1.3333 -9.37
Offset 0.00 1.4166 -9.37

1.5000 -9.38
Step# 0 07/30 15:29 1.5833 -9.38

1.6667 -9.38
Elapsed Time Value 1.7500 -9.38

(rain) (ft) 1.8333 -9.38
1.9167 -9.39

0.0000 -8.88 2.0000 -9.39
0.0033 -9.57 2.5000 -9.40

0.0066 -7.22 3.0000 -9.40
0.0099 -4.24 3.5000 -9.40
0.0133 -8.06 4.0000 -9.41
0.0166 -8.86 4.5000 -9.40
0.0200 -7.57 5.0000 -9.42
0.0233 -8.24 5.5000 -9.43
0.0266 -8.33 6.0000 -9.43
0.0300 -8.27 6.5000 -9.43
0.0333 -8.37 7.0000 -9.43
0.0500 -8.52 7.5000 -9.43
0.0666 -8.65 8.0000 -9.42
0.0833 -8.74 8.5000 -9.43
0.1000 -8.80 9.0000 -9.43
0.1166 -8.86 9.5000 -9.43
0.1333 -8.91 10.0000 -9.43
0.1500 -8.96 12.0000 -9.43
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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT ESOLV RESULTS

Version 1.10

02/25/92 16:44:51

TEST DESCRIPTION

Data set ........... mO24a.set

Data set title ..... RISING HEAD RESULT, M-O24-A

Company............ J.M.NONTGONERY, CONSULTINGENG

Project ............ 2738.0262

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

Location ........... West Beach Landfill

Test date .......... JuLy 30, 1991

Knowns and Constants:

No. of data points .................. 46

Radius of welt casing ............... 2.54

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

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

Welt screen length .................. 259.7

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

Log(Re/Rw) .......................... 2.906

A, B, C............................. 0.000, 0.000, 2.462

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer SLug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCHPARAMETERESTIMATES

Estimate

K = 5.2979E-004

yO = 6.6365E+265

<<<<<<<<<<<<<<<<<<<<_<<<_<_<<<<<<<_<__<_>>>>>>>>_>>>>>>>>>>>>>>>>>>>>>>>__>>>>>>

TYPE CURVE DATA

K = 5.29787E-004

yO = 5.768_3E+000

Time Drawdown Time Drawdown Time Orawdown

............................................................

O.O00E+O00 5.768E+000 2.400E+002 1.7O3E-001



( ( (

DATA SET:

m024e,oet

100. _,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,_ °_,-,-
E Z AQUIPER TYPE:

-- Unconflnld-- SOLUTION METHOD:

_:_ _ aouwer-Rfce

TEST DATE:

,..__, 10. ..=_ ._,y 3o. 1_.1
E -- ESTIMATED PARAMETERS:

K . O.OOO_29| cmlmtc

yO . 5,7B8 c_

TEST DATA:

HO - 56.69 cm
-T- re - 2.54 CM

L - 25fl,7 cm
cmD 259.7

H - 959.7 ¢m

0,_ |l|l|lllllll|ll|ll|llllllllllllllll]l|lllllllllll
O. 48. 96. 144. 192. 240.

Time (sec)

RISING HEAD RESULT, M-O24-A

J.M.MONTGOMERY.CONSULTINGENG ca lent: NAVY- WESTDIV

Project No.: 27.38.0262 Locatfon: West Beach Landfill



M-025-A ElapsedTime Value
RISING HEAD FIELD DATA 0.3166 -9.21
NAS ALAMEDA, CTO-107 0.3333 -9.22

1991 0.4167 -9.30 _€
0.5000 • -9.36

SE1000B 0.5833 -9.39
Environmental Logger 0.6667 -9.42

07/30 22:02 0.7500 -9.44
0.8333 -9.46

Unit# 00515 Test# 3 0.9167 -9.47
1.0000 -9.49

INPUT 1: Level (F) TOC 1.0833 -9.50
1.1667 -9.51

Reference 0.00 1.2500 -9.52
Scale factor 10.09 1.3333 -9.53
Offset 0.00 1.4166 -9.53

1.5000 -9.54
Step# 0 07/30 12:57 1.5833 -9.55

1.6667 -9.56
Elapsed Time Value 1.7500 -9.56

(rain) (ft) 1.8333 -9.57
1.9167 -9.57

0.00(30 -9.62 2.0000 -9.58
0.0033 -9.05 2.5000 -9.62
0.0066 -7.02 3.0000 -9.64
0.0099 -5.01 3.5000 -9.67
0.0133 -10.09 4.0000 -9.69
0.0166 -6.74 4.5000 -9.71
0.0200 -8.15 5.0000 -9.73
0.0233 -8.00 5.5000 -9.74
0.0266 -8.02 6.0000 -9.76
0.0300 -8.06 6.5000 -9.77
0.0333 -8.10 7.0000 -9.78
0.0500 -8.25 7.5000 -9.79
0.0666 -8.37 8.0000 -9.79
0.0833 -8.48 8.5000 -9.81
0.1000 -8.58 9.0000 -9.82
0.1166 -8.68 9.5000 -9.83
0.1333 -8.76 10.0000 -9.82
0.1500 -8.83 12.0000 -9.85
0.1666 -8.89 14.0000 -9.86
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



<:<_<_<_<_<_<<<<<<<<<<<<<<<_<<_<<<<<<<<<_<<<_>>>>>_>>>>>>_>>>>>>_>>>>>>_>>>>>>_>>>>_>

AQT E SOLV RESULTS

Version 1.10

06/08/92 06:39:23

TEST DESCRIPTION

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

Data set title ..... RISING HEAD RESULT, M-O25-A

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

Project ............ 2738.0262

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

Location ........... 1943-1956 Disposal Area

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

Knowns and Constants:

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

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

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

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

Well screen length .................. 264

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

Log(Re/Rw) .......................... 2.919

A, B, C............................. 0.000, 0.000, 2.487

ANALYTICAL METHO0

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROMVISUAL CURVE MATCHING

VISUAL MATCH PARAMETERESTIMATES

Estimate

K = 9.2341E-004

yO = 4.2766E-306

__<__<________<<<<_<________<___<<<_____>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVEDATA

K = 1.41573E-003

yO = 3.87669E+001

Time Drawdown Time Orewdown Time Drawdown
............................................................

O.O00E+O00 3.877E+001 2.500E+002 1.905E-003



DATA SET:

MO2SA.eet

1oo.u,,,,,,,,l,,,,,,,,,l,,,,,,,,,l,,,,,,,,,l,,,,,,i,L ,,,o,,.
-- - AQUIFER TYPE:

Unconfined

50LUTION METHOD:

Bouwer-Rlce

TEST DATE:

July 30, 1991

r_ ESTIMATED PARAMETERS:E

O000Oo000000OO0 K = 0.001418 cm/aa¢
10. yO - 39.77 cm

_o_\o_ TEST DATA:

I HO . 5e.19 cm

rc - 2.5_ cm
rt . 5, 7g cm
L = 204, Ca
b = Z54, C=
H m _94 cm

1.'

O. 50. 100. 150. 200. 250.
Time (see)

RISING HEAD RESULT, M-O25-A

J.M.MONTGOMERY,CONSULTINGENG cl lent: NAVY- WESTDIV

Project. NO,: 2738.0262 Location: 194-3-1956 Disposal Aree



M-026-A ElapsedTime V_Iu¢
RISING HEAD FIELD DATA 0.3166 -9.47
NAS ALAMEDA, CTO-107 0.3333 -9.48

1991 0.4167 -9.53
0.5000 " -9.56

SE1000B 0.5833 -9.57
Environmental Logger 0.6667 -9.59

07/30 21:53 0.7500 -9.60
0.8333 -9.61

Unit# 00515 Test# 1 0.9167 -9.62
1.0000 -9.62

INPUT 1: Level (F) TOC 1.0833 -9.63
1.1667 -9.63

Reference 0.00 1.2500 -9.64
Scale factor 10.09 1.3333 -9.64
Offset 0.00 1.4166 -9.64

1.5000 -9.64
Step# 0 07/30 11:37 1.5833 -9.64

1.6667 -9.65
Elapsed Time Value 1.7500 -9.65

(min) (ft) 1.8333 -9.65
1.9167 -9.65

0.0000 -9.61 2.0000 -9.65
0.0033 -8.92 2.5000 -9.66

_, 0.0066 -5.67 3.0000 -9.67
0.0099 -2.18 3.5000 -9.67
0.0133 -11.02 4.0000 -9.68
0.0166 -7.78 4.5000 -9.68
0.0200 -7.61 5.0000 -9.68
0.0233 -7.70 5.5000 -9.68
0.0266 -7.77 6.0000 -9.68
0.0300 -7.83 6.5000 -9.68
0.0333 -7.90 7.0000 -9.68
0.0500 -8.15 7.5000 -9.69
0.0666 -8.37 8.0000 -9.69
0.0833 -8.56 8.5000 -9.70
0.1000 -8.72 9.0000 -9.71
0.1166 -8.85 9.5000 -9.71
0.1333 -8.97 10.0000 -9.71
0.1500 -9.07 12.0000 -9.72
0.1666 -9.16 14.0000 -9.72
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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>:_>>>>>>>>>>>>>>>>>>>

AQT ESOLV RESULTS

Version 1.10

06/08/92 06:41:54

TEST DESCRIPTION

Data set ........... mO26a.set

Data set title ..... RISING HEAD RESULT, M-O26-A

Company............ J.M.NONTGONERY, CONSULTINGENG

Project ............ 2738.0262

Client ............. NAVY o WIESTDIV

Location ........... 1943-1956 Disposal Area

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

Knowns and Constants:

No. of data points .................. 58

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

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

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

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

Static height of water in well ...... 228.5

Log(Re/Rw) .......................... 2.8

A, B, C ............................. 0.000, 0.000, 2.277

ANALYTICAL METHO0

Bouwer-Rice (Unconfined Aquifer SLug Test)

_=ZZZ_=____2_ ..........................

RESULTS FROMVISUAL CURVEMATCHING

VISUALMATCHPARAMETERESTIMATES

Estimate

K = 2.1028E-003

yO = 4.2766E-306

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>__>>>>>_>___>>>>>>>>>>>>>__>>____>>>>_

TYPE CURVEDATA

K = 2.102TZE-O03

yO = 2.00703E+001

Time Drawdown Time Orawdown Time Drawdown
............................................................

O.O00E+O00 2.007E+001 2.000E+002 4.857E-004



( ( (

DATA SET:

m026e.eet

loo._'"'""1'"'""'1'"'"'"1""'"'_ ,,,o,,.
- AQUIFER TYPE:

a Unconfined

5OLUTION METHOD:

O O - Bouwer-Rfce

TEST DATE:

10. -- July 3o, 1_I

"_" ESTIMATED PARAMETERS:
K = O.Og2103 €m/lee

000000000000000 yO 20.07 cm

- o TEST DATA:
0 HO _ 64.31 cm

1 . rc = 2 . 5_ Cmre . STg cm
L = 238.3 cm
D _ ZZO.3 ¢_
H I_a. 3 cm

0.1 Illllllllllll!lllll
O. 50. 100. 150. 200.

Time (see)

RISING HEAD RESULT, M-O26-A

J.M.MONTGOMERY.CONSULTINGENG clrent: NAVY- WESTDIV

project No.: 2738.0262 Locatfon: 194.:3--1956 Disposol Area



M-027-A ElapsedTime Value
RISING HEAD FIELD DATA 0.3166 -9.52
NAS ALAMEDA, CTO-107 0.3333 -9.53

1991 0.4167 -9.54
0.5000 " -9.55

SE1000B 0.5833 -9.55
Environmental Logger 0.6667 -9.55

07/29 15:19 0.7500 -9.56
0.8333 -9.56

Unit# 00515 Test# 3 0.9167 -9.56
1.0000 -9.56

INPUT 1: Level (F) TOC 1.0833 -9.56
1.1667 -9.56

Reference 0.00 1.2500 -9.56
Scale factor 10.09 1.3333 -9.57
Offset 0.00 1.4166 -9.57

1.5000 -9.57
Step# 0 07/26 12:07 1.5833 -9.57

1.6667 -9.57
Elapsed Time Value 1.7500 -9.57

(rain) (ft) 1.8333 -9.57
1.9167 -9.57

0.0000 -3.01 2.0000 -9.57
0.0033 -8.41 2.5000 -9.57
0.0066 -8.04 3.0000 -9.57
0.0099 -8.17 3.5000 -9.58
0.0133 -8.28 4.0000 -9.58
0.0166 -8.35 4.5000 -9.58
0.0200 -8.42 5.0000 -9.57
0.0233 -8.49 5.5000 -9.58
0.0266 -8.56 6.0000 -9.58
0.0300 -8.62 6.5000 -9.57
0.0333 -8.67 7.0000 -9.57
0.0500 -8.90 7.5000 -9.57
0.0666 -9.06 8.0000 -9.57
0.0833 -9.18 8.5000 -9.57
0.1000 -9.26 9.0000 -9.58
0.1166 -9.33 9.5000 -9.58
0.1333 -9.37 10.0003 -9.58
0.1500 -9.41 12.0000 -9.58
0.1666 -9.43 14.0000 -9.58
0.1833 -9.46 16.0000 -9.59
0.2000 -9.47 18.0000 -9.59
0.2166 -9.49 20.0000 -9.60
0.2333 -9.50
0.2500 -9.50
0.2666 -9.51
0.2833 -9.52
0.3000 -9.52



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>_>_>>>>_>>>>>>_>>>>>>_>>>>>>

AQT ESOLV RESULTS

Version 1.10

06/08/92 06:44 :15

TEST DESCRIPTION

Data set ........... mO27a.set

Data set title ..... RISING HEAD RESULT, M-O27-A

Company............ J.M.MONTGONERY, CONSULTINGENG

Project ............ 2738.0262

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

Location ........... 1943-1956 Disposal Area

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

Knowns and Constants:

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

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

Radius of welt ...................... 5.79

Aquifer saturated thickness ......... 252.6

Welt screen length .................. 252.6

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

Log(Re/Rw).......................... 2.883

A, B, C............................. 0.000, 0.000, 2.419

...................................... ==========================================

ANALYTICAL METHO0

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROMVISUAL CURVE MATCHING

VISUALHATCHPARAMETERESTIMATES

Estimate

= 4.4987E-003

yO = 4.2766E-306

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 4.24143E-003

yO = 1.45071E+001

Time Drawdown Time Drawdown Time Drawdown
............................................................

O.O00E+O00 1.451E+001 1.000E+002 1.453E-004



DATA SET:

_02?e.eet

100. _ I I ! I I I I I I I ' I I I I 1 I I I- OO/OglO2i
i-

i AQUIFER TYPE:

Unconf|_ed

SOLUTION METHOD:

Bouwer-Rfce

o TEST DATE:
o

10. : --_ u==v 2e. IoQ1
"_" ESTIMATED PARAMETERS:E

K = 0.Q04241 cmllec
yO = 14,51 cm

• _ o o TEST DATA:

I I O O O O H0 = 4_,S5 _m

0 O O O O O rc = 2,54 CR
1. 0 0 0 0--_ rw , 5.70 cm

L = _52.4 cm

b = 252.4 Cm
H 9_2.4 cm

0.1 * I I J I I I i J I I
O. 50. 100.

Time (see)

RISING HEAD RESULT, M-O27-A

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

project No. : 2738,0262 Location'. 1945--1956 Disposal Area

( ( (



M-028-A ElapsedTime Value
RISING HEAD FIELD DATA 0.3166 1.02

f.

NAS ALAMEDA, CTO-107 0.3333 1.00
_' 1991 0.4167 0.96

0.5000 0.93
SE1000B 0.5833 0.91

Environmental Logger 0.6667 0.90
07/29 15:42 0.7500 0.89

0.8333 0.88
Unit# 00515 Test# 9 0.9167 0.88

1.0000 0.88
INPUT 1: Level (F) TOC 1.0833 0.87

1.1667 0.87
Reference 0.00 1.2500 0.87
Scale factor 10.09 1.3333 0.87
Offset 0.00 1.4166 0.86

1.5000 0.86

Step# 0 07/26 15:57 1.5833 0.86
1.6667 0.86

Elapsed Time Value 1.7500 0.86
(min) (ft) 1.8333 0.86

1.9167 0.86
0.0000 0.82 2.0000 0.86
0.0033 5.06 2.5000 0.84
0.0066 7.97 3.0000 0.85
0.0099 2.89 3.5000 0.85
0.0133 2.96 4.0000 0.85
0.0166 2.49 4.5000 0.84
0.0200 2.53 5.0000 0.84
0.0233 2.47 5.5000 0.84
0.0266 2.46 6.0000 0.84
0.0300 2.30 6.5000 0.85
0.0333 2.25 7.0000 0.85
0.0500 2.01 7.5000 0.85
0.0666 1.82 8.0000 0.84
0.0833 1.68 8.5000 0.84
0.1000 1.54 9.0000 0.84
0.1166 1.45 9.5000 0.84
0.1333 1.37 10.0000 0.84
0.1500 1.30 12.0000 0.84
0.1666 1.25 14.0000 0.86
0.1833 1.21 16.00130 0.86
0.2000 1.18 18.0000 0.84
0.2166 1.15 20.0000 0.84
0.2333 1.12 22.0000 0.85
0.2500 1.10 24.0000 0.85
0.2666 1.08 26.0000 0.85
0.2833 1.06
0.3000 1.04



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQTESOLV RESULTS

Version 1.10

06/04/92 04: 03: O0

TEST DESCRIPTION

Data set ........... mOZ8a.set

Data set title ..... RISING HEADRESULT,N-O28-A

Company............ J.N.NONTGOMERY,CONSULTINGENG

Project ............ 2738.0262
CLient ............. NAVY - WESTDIV

Location ........... 1943-1956 Disposal Area

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

Knownsand Constants:

No. of data points .................. 42

Radius of well casing ............... 2.54
Radius of well ...................... 5.79

Aquifer saturated thickness ......... 224.3

Well screen Length.................. 224.3
Static height of water in weLL...... 224.3
Log(Re/Rw).......................... 2.786

A, B, C............................. 0.000, 0.000, 2.254

ANALYTICALMETHO0

Bouwer-Rice (Unconfined Aquifer SLug Test)

RESULTSFROMVISUALCURVENATCHING

VISUALNATCHPARAMETERESTINATES

Estimate

K = 1.5183E-003

yO = 4.7289E-308

<<<<<<<<<<<<<<<<<<_<<_<<<<_<<<<__<<<<_<__>_>>>_>>>>>>>>>>>>>>>>>_>>>>>>>>>>>>>>>

TYPECURVEDATA

K = 1.51830E'003

yO = B.O49"FSE.O00

Time Orawdown Time Orawdown Time Orawdown
............................................................

O.O00E+O00 8.050E+000 1.000E+002 1.818E-001



( ( ('

DATA SET"

mQ288_et

[ AQUIFER TYPE'
0 Unconfined

SOLUTION METHOD:o

-_ Bouwer-Rice

o TEST DATE:

10. July 26, _99_

ESTIMATED PARAMETERS:E
U K = 0,001518 cmlsec

v yO = 805 cm

TEST DATA:

I H0 • 51 51 cm

1. rc = 2.54 cmrw = 5.79 cm
L = 2243 cm
b = 2243 cm
H = 224,3 cm

0. 20. 40. 60. 80. 100.
Time (sac)

RISING HEAD RESULT, M-O28-A

J.M.MONTGOMERY, CONSULTING ENG Cl lent : NAVY - WESTDIV

project No. : 2738.0262 Locat ion: 1943--1956 Disposal Area



M-029-A ElapsedTime Value
RISING HEAD FIELD DATA 0.3166 0.20

NAS ALAMEDA, CTO-107 0.3333 0.19
1991 0.4167 0.14

0.5OOO 0.12
SE1000B 0.5833 0.10

Environmental Logger 0.6667 0.09
07/29 15:35 0.7500 0.08

0.8333 0.07
Unit# 00515 Test# 7 0.9167 0.07

1.0000 0.06
INPUT 1: Level (F) TOC 1.0833 0.06

1.1667 0.06
Reference 0.00 1.2500 0.06
Scale factor 10.09 1.3333 0.06
Offset 0.00 1.4166 0.05

1.5000 0.05

Step# 0 07/26 14:41 1.5833 0.04
1.6667 0.04

Elapsed Time Value 1.7500 0.02
(min) (ft) 1.8333 0.03

1.9167 0.04
0.0000 4.91 2.0000 0.04
0.0033 3.86 2.5000 0.02

0.0066 0.38 3.0000 0.00 _€
0.0099 1.73 3.5000 -0.00
0.0133 1.44 4.0000 -0.00
0.0166 1.36 4.5000 0.00
0.0200 1.31 5.0000 -0.00
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



<<_<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<_>>>>>>_>>>>>>_>>>>>>_>>>>>>>>>>>>>>>>>>

AQT E SOLV RESULTS

Version 1.10

06/08192 06:46:14

=_=_=_z_====_=_==_==_==_=_== _ .............................

TEST DESCRIPTION

Data set ........... mO29a.set

Data set title ..... R[SING HEAD RESULT, M-O29-A

Company............ J.M.MONTGOMERY, CONSULTINGENG

Project ............ 2738.0262
Client ............. NAVY - WESTDIV

Location ........... 1943-1956 Disposal Area

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

Knowns and Constants:

No. of data points .................. 42

Radius of welt casing ............... 2.54

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

Aquifer saturated thickness ......... 262.1

Well screen length .................. 262.1

Static height of water in welt...... 262.1

Log(Re/Rw) .......................... 2.914

A, B, C............................. 0.000, O.O00, 2.477

RESULTS FROMVISUAL CURVE MATCHING

VISUAL MATCHPARAMETERESTIMATES

Estimate

K = 2.5805E-003

yO = 4.2766E-306

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<_>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>_>>>>>>>

TYPE CURVEDATA

K = 2.58050E-003

yO = 2.15670E+001

Time Drawdown Time Drawdown Time Drawdown

............................................................

O.O00E+O00 2.157E+001 8.000E+001 6.813E-002



DATA SET:

mO29a,oet

100. jlillllllllllllll_llllllllllllllllllllL -- De,o=,o=
- AQUIFER TYPE:

Unconfined

SOLUTION METHOD:

i -- Bouwer-R(cl

TEST DATE:

0 July _6_ lggl
O

_ a% o o o o o

ESTIMATED PARAMETERS:

K n o.oagsB cnllic
yO = _1.57 cm10. --
TEST DATA:

I HO -53,73 =m
-- rc = 2.5d CM

rw - _.?i cm
L -- ge2,1 cm
D - 252. I Cm

H- g6_.1 cm

DO
ODODC

1. I IIIl[lllllllllllll

0. 20. €0. 60. 80.
Time (see)

RISING HEAD RESULT, M-O29-A

J.M.MONTGOMERY,CONSULTINGENG Cl lent: NAVY- WESTDIV

Project NO.: 2738.0262 Locatfon: 1943--1956 Disposol Aree

C C (



M-101-A ElapsedTime Valu_
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 I. I0
0.2833 1.06
0.3000 1.02



<<<<<<<:<<<<<<<<<<<<<<_<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT E SOLV RESULTS

Version 1.10

02/26/92 10 :06: 34

TEST DESCRIPTION

Data set ........... mlOle.set

Data set title ..... RISING HEAD RESULT, M-IO1-A

Company............ J.M.NONTGOMERY, CONSULTING ENG

Project ............ 2738.0262
Client ............. NAVY - WESTDIV

Location ........... Background Wells

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

Knowns and Constants:

No. of data points .................. 44

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

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

Aquifer saturated thickness ......... 307.2
Well screen length .................. 304.8

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

Log(Re/Rw) .......................... 3.041

A, B, C............................. O.OOO, O.OOO, 2.752

ANALYTICAL METHCX)

Bouwer-Rice (Unconfined Aquifer SLug Test)

RESULTS FROMVISUAL CURVE MATCHING

VISUAL MATCHPARAMETERESTIMATES

Estimate

K = 6.1574E-004

yO = -1.3253E+I00

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVEDATA

K = 6.69392E-004

yO = 3.55803E+001

Time Orawdown Time Orawdown Ti_ Orawdown

............................................................

O.OOOE+O00 3.558E+001 2.7O0E+002 1.294E-001



( ( (

DATA SET :

It404o,oet

100. -II IIII III III IIII IIIIII IIII IIIlll Illl III I1[ lillll - 0_12110_

k ! AQUIFER TYPE:
, Un¢onf I ned

SOLUTION METHOD:

eouwtr- El ¢t

TEST DATE :

A 10. *°""'"'o ,..I
E ESTIMATED PARAMETERS:

(J K . n.oo0B894 cri/lec
v

V0 35.58 cm

TI:ST DATA:
• HO g _0. 74 Cm

T 1. , __°":_: o.°"
L g 304 . I cm
D " 307 , Z Cm
H - ]n'_ 2 cm

0.1 llllllllllil llJlilJ Ill :111111111 iillllllll IIIIJII
O. 54. 108. 162, 216. 270.

Time (sec)

RISING HEAD RESULT, M-IO1-A

J M MONTGOMERY, CONSULTING ENG cl lent; NAVY - WESTDIV

Project; No,: 2738.0262 Location: Background Wells



M-102-A ElapsedTime Vglue
RISING HEAD FIELD DATA 0.3166 0.93

NAS ALAMEDA, CTO-107 0.3333 0.91 ,_/
1991 0.4167 0.84

0.5000 0.79
SE1000B 0.5833 0.77

Environmental Logger 0.6667 0.74
08/07 17:42 0.7500 0.72

0.8333 0.70
Unit# 00515 Test# 7 0.9167 0.69

1.0000 0.67
INPUT 1: Level (F) TOC 1.0833 0.66

1.1667 0.66
Reference 0.00 1.2500 0.65
Scale factor 10.09 1.3333 0.64
Offset 0.00 1.4166 0.64

1.5000 0.63
Step# 0 08/07 14:40 1.5833 0.63

1.6667 0.62
Elapsed Time Value 1.7500 0.62

(rain) (ft) 1.8333 0.61
1.9167 0.61

0.0000 0.58 2.0000 0.61
0.0033 2.57 2.5000 0.60

0.0066 4.85 3.0000 0.60
0.0099 4.69 3.5000 0.61
0.0133 0.24 4.0000 0.61
0.0166 3.09 4.5000 0.60
0.0200 2.51 5.0000 0.60
0.0233 2.43 5.5000 0.60
0.0266 2.36 6.0000 0.61
0.0300 2.33 6.5000 0.61
0.0333 2.30 7.0000 0.61
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



<:<<<<<<:<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>_>>>>>>,>>>>>>,'>,>>>_>>>> >>_>> >>>>

AQT E SOLV RESULTS

_1_ Version 1.10

02/26/92 10:16:09

TEST DESCRIPTION

Data set ........... mlO2a.set

Data set title ..... RISING HEAD RESULT, M-102-A

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

Project ............ 2738.0262
CLient ............. NAVY - WESTDIV

Location ........... Background WeLLs

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

Knowns and Constants:

No. of data points .................. 41

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

Radius of weLL ...................... 5.79

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

_eLL screen Length .................. 298.7

Static height of water in well ...... 296.7

Log(Re/Rw) .......................... 3.019

A, B, C............................. O.OOO, O.OOO, 2.696

ANALYTICAL METHOD

Souwer-Rice (Unconfined Aquifer SLug Test)

=:::==== ======================================================================

RESULTS FROMVISUAL CURVE MATCHING

VISUAL MATCHPARAMETERESTIMATES

Estimate

K = 1.3418E-003

yO = -1.3253E+100

<<<<<<<<<<_<<_<<<<_<<<_<<<<<<<<<__<<<<<<_>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 1.06712E-003

yO = 1.52023E+001

_e' Time Orawdown Time Drawdown Time Drawdown
............................................................

O.O00E+O00 1.520E.001 1.200E+002 2.995E-001



DATA SET:

mtO2e,eet

100._,,,,,,,,i,,,,,,,,,i,,,,,,,,,1,,,,,,,,,i,,,,,,,,_ D2/21'82

AQUIFER TYPE:

Unconfined

SOLUTION METHOD:

eouwer-Rl_e

TEST DATE:

10. ,o_=._,, 1=81
E ESTIMATED PARAMETERS:

K . g. OOlOe7 cm/lec

_-_ yO m 15.2 cm

TEST DATA:

Ho = 55.7@ cm
I _C = Z ,5_ CmA

I . r. _. 7g cm
L - 2e8 .? cm
D " Z98+? cm
H 29B .7 cm

0,I II llllllllllllllllllllllll lllIlllll!lllllllllllll
O. 24. 48. 72. 96. 120.

Time (sec)

RISING HEAD RESULT, M-IO2-A

J.M.MONTGOMERY, CONSULTING ENG cJ lent: NAVY - WESTDIV

Project No. : 2738.0262 LocBtlon: Background Wells

( ( (



M-103-A ElaosedTim¢ V_lo¢
RISING HEAD FIELD DATA 0.3166 1.56
NAS ALAMEDA, CTO-107 0.3333 1.53

1991 0.4167 1.36
0.5000 1.23

SE1000B 0.5833 1.13

Environmental Logger 0.6667 1.05
08/06 18:31 0.7500 0.98

0.8333 0.93
Unit# 00515 Test# 7 0.9167 0.89

1.0000 0.85
INPUT 1: Level (F) TOC 1.0833 0.82

1.1667 0.80
Reference 0.00 1.2500 0.79
Scale factor 10.09 1.3333 0.77
Offset 0.00 1.4166 0.76

1.5000 0.75
Step# 0 08/06 15:34 1.5833 0.75

1.6667 0.74
Elapsed Time Value 1.7500 0.74

(min) (ft) 1.8333 0.73
1.9167 0.73

0.0000 0.83 2.0000 0.72
0.0033 2.54 2.5000 0.70

_, 0.0066 4.94 3.0000 0.690.0099 2.44 3.5000 0.70
0.0133 0.38 4.0000 0.70
0.0166 3.07 4.5000 0.70
0.0200 3.17 5.0000 0.70
0.0233 2.50 5.5000 0.71
0.0266 2.60 6.0000 0.71
0.0300 2.63 6.5000 0.71
0.0333 2.60 7.0000 0.71
0.0500 2.49 7.5000 0.71
0.0666 2.41 8.0000 0.71
0.0833 2.32 8.5000 0.71
0.1000 2.24 9.0000 0.71
0.1166 2.17 9.5000 0.72
0.1333 2.11 10.0000 0.72
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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT E SOLV RESULTS

Version 1.10

02/26/92 I0:26:45

TEST DESCRIPTION

Data set .......... mlO3a.set

Data set title .... RISING HEAD RESULT, M-IO3-A

Company........... J.N.MONTGONERY, CONSULTING ENG

Project ........... 2738.0262

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

Location .......... Background We[Ls

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

Knowns and Constants:

No. of data points .................. 40

Radius of weLL casing ............... 2.54

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

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

Well screen Length .................. 304.8
Static height of water in welt ...... 366.7

Log(Re/Rw) .......................... 3.154

A, B, C............................. 0.000, O.O00, 2,732

ANALYTICAL METNOO

Bouwer-Rice (Unconfined Aquifer SLug Test)

RESULTS FROMVISUAL CURVE MATCHING

VISUALMATCHPARAMETERESTIMATES

Estimate

K = 2.9398E-004

yO = -1.3253E+100

TYPE CURVEDATA

K = 3.88773E-004

yO = 5.02183E+001

Time Drawdown Time Drawdown Time Drawdown
............................................................

O.O00E+O00 5.022E+001 1.800E+002 6.171E+000



( ( (

DATA SET:

m403e.eot

1 00. Illlllllllllllll,llllllllillllllllllllllllllllill 02/2lli_

__ AQUIFER TYPE:

'_ _ Unconfined

SOLUTION METHOD:

-- Bouwer-Alce

TEST DATE:

AuQult 8, 1991

--_ 0 -- ESTIMATED PARAMETERS:

K - O.OOO3881 cmlme¢

yO 50 .22 ¢m

i TEST DATA:
HO l 58,22 _m

7- rc i 2,$_ Cm
0 ( rl - 5,71 cm

L _ 304.i cm
D " 355 . 7 Cm
H - ]BE 7 cm

10. ,l,,,,,i,,,
O. 36. 72. 108, 144, 180.

Time (sec)

RISING HEAD RESULT, M-IO3-A

J.M.MONTGOMERY, CONSULTING ENG cl lent: NAVY - WESTDIV

ProJecr_ No.: 2738.0262 Location: Background Wells



M-104-A Elapsed Time Value
RISING HEAD FIELD DATA 0.1833 0.281 ,_r
NAS ALAMEDA, CTO-107 0.2000 0.237

1992 0.21_k5 0.199
0.2333 0.170

SE1000C 0.2500 0.145
Environmental Logger 0.2666 0.126

03/16 21:20 0.2833 0.110
0.3000 0.098

Unit# 01558 Test 1 0.3166 0.088
0.3333 0.079

Setups: INPUT 1 0.4166 0.050
0.5000 0.041

Type Level (F) 0.5833 0.034
Mode TOC 0.6666 0.028
I.D. 10402 0.7500 0.025

0.8333 0.022
Reference 0.000 0.9166 0.022
Linearity 0.040 1.0000 0.018
Scale factor 9.990 1.0833 0.018
Offset 0.010 1.1666 0.015
Delay mSEC 50.000 1.2500 0.018

1.3333 0.018

Step 0 03/16 13:59:04 1.4166 0.015
1.5000 0.015

Elapsed Time INPUT 1 1.5833 0.015
(min) (ft) 1.6666 0.015

1.7500 0.012
0.0000 0.392 1.8333 0.015
0.0033 3.516 1.9166 0.012
0.0066 6.039 2.0000 0.012
0.0100 5.253 2.5000 0.015
0.0133 3.880 3.0000 0.012
0.0166 2.427 3.5000 0.009
0.0200 3.384 4.0000 0.012
0.0233 3.002 4.5000 0.012
0.0266 2.724 5.0000 0.006
0.0300 2.506 5.5000 0.009
0.0333 2.405 6.0000 0.009
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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT E SOLV RESULTS

Version 1.10

06/04/92 04:36:57

TEST DESCRIPTION

Data set .......... MIO4A.SET

Data set title .... RISING HEAD RESULT, M-IO4-A

Company........... J.M.NONTGONERY, CONSULTING ENG

Project ........... 2738.0574

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

Location .......... BsckgroundWell

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

Knowns and Constants:

No. of data points .................. 50

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

Radius of well ...................... 5.96

Aquifer saturated thickness ......... 375.5

Well screen Length .................. 304.8
Static height of water in weLL ...... 375.5

Log(Re/Rw) .......................... 3.146

A, B, C............................. O.OOO, O.OOO, 2.680

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROMVISUAL CURVEMATCHING

VISUALMATCHPARAMETERESTIMATES

Estimate

K = 9.5761E-004

yO = 4.7289E-308

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 3.37831E'003

yO = 1.70776E+001

Time Drawdown Time Drawdown Time Drawdown
............................................................

O.OOOE+OOO 1.708E+001 2.OOOE+OO2 2.620E'008



DATA SET :

M104A SET

lOG.E, , , , i , , , , i , , , , i _ , , ,_ o.,o.,.
_. AQUIFER TYPE'

o Unconf Ined

SOLUTION METHOD:
o
-O 8ouwer -Ai Ce

O TEST DATE :

10. _ _ March 16, 1992

i ESTIMATED PARAMETERS:

E
u K = 0.003378 cmlsec

v y0 = 17 08 cm

TEST DATA'

"1- H0 _ 103 1 cm

0 0 r¢ 2.54 cm

1. .. O0 _ rw = 5.96 cm
_-- DO L - 304.8 cm

-- OOoOOoOOOoOoo O O Hb == 375,53755cmCm

0.1 i i i I I i i i l I i , , i
O. 50. 100, 150. 200.

Time (sec)

RISING HEAD RESULT, M-104-A

J.M.MONTGOMERY, CONSULTING ENG cJ lent : NAVY - WESTDIV

Project No. : 2738.0574 Locat ion: Background Well

( ( (



M-105-A ElapsedTime Value
RISINGHEAD FIELD DATA 0.3166 0.12

_, NAS ALAMEDA, CTO-107 0.3333 0.12
1991 0.4167 0.08

0.5000 0.07
SE1000B 0.5833 0.05

Environmental Logger 0.6667 0.04
08/02 06:37 0.7500 0.04

0.8333 0.03
Unit# 00515 Test# 3 0.9167 0.03

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 0.01

1.5000 0.01
Step# 0 08/01 10:04 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 0.68 2.0000 0.01
0.0033 2.36 2.5000 0.00
0.0066 2.98 3.0000 0.00
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
0.2666 0.15
0.2833 0.14
0.3000 0.13



<<<<<<<<<<<:<<<(<<<:<<<<<<_<<(((<_<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT ESOLV RESULTS

Version 1.10

02126/92 10:55:35

TEST DESCRIPTION

Data set ........... mlOSa.set

Data set title ..... RISING HEAD RESULT, H-IOS-A

Company............ J.N.NONTGOMERY, CONSULTINGENG

Project ............ 2738.0262

CLient ............. NAVY - WESTDIV

Location ........... Background We[Ls

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

Knowns and Constants:

No. of data points .................. 43

Radius of welt casing ............... 2.54

Radius of welt ...................... 5.79

Aquifer saturated thickness ......... 354.2

Weir screen Length .................. 304.8

Static height of water in weLL ...... 354.2

Log(Re/Rw) .......................... 3.132

A, B, C............................. 0.000, 0.000, 2.732

ANALYTICAL METHO0

Bouwer-Rice (Unconfi_Aquifer Stug Test)

==================================================================

RESULTS FROI VISUAL CURVE HATCHING

VISUALHATCHPARAMETERESTIHATES

Estimate

K = 1.3393E-003

yO = -1,3253E+100

TYPE CURVEDATA

K = 1.48176E-003

yO = T.39305E+O00

Time Drawdown Time Dra_wn Time Drawdown
............................................................

O.O00E+O00 7.393E+000 1.200E+002 3.459E-002



( ( ('

DATA SET:

mlOSe.ee_

100. _,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,i,,,i,,,,,,,,_ "'''"
AQUIFER TYPE:

i -_ Unconfined

50LUTION METHOD:
o

Bou_lr-_lel
o
o TE3T DATE:
o

,,..,.., 10. --_ "== .uoo._1, ,.,,
E _ _ ESTIMATED PARAMETERS:

K . D.D01482 em/mec

yO - 7,3B3 Gm

TEST DATA:

• HO m 48.|4 Cm
T

0 0 rc m 2.54 CR
1.. r, . s. Tg cm

L m 304 . g cm
0 0 0 0 0 O m ]54. Z Cm

H ]54 . _ Cm

°°°°°:il0.1 "J''
O. 24. 48. 72. 96. 120.

Time (sec)

RISING HEAD RESULT, M-IO5-A

J,M.MONTGOMERY, CONSULTING ENG cl lent: NAVY - WESTDIV

Project NO, : 2738,0262 Location: Background Wells



M-106-A ElapsedTime Value
RISINGHEAD 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



<_<<<<_<<<<<<<<<_<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQTESOLV RESULTS

Version 1.10

06/08/92 06:48 :12

......... ========================================================================

TEST DESCRIPTION

Data set ........... mlO6a.set

Data set title ..... RISING HEAD RESULT, M-IO6-A

Company............ J.M.NONTGONERY, CONSULTING ENG

Project ............ 2738.0262

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

Location ........... Background Welts

Test date .......... August I, 1991

Knowns and Constants:

No. of data points.................. 19

Radius of we[[ casing............... 2.54

Radius of welt...................... 5.79

Aquifer saturated thickness ......... 352.4

Well screen Length.................. 304.8

Static height of water in well ...... 352.4

Log(Re/Rw) .......................... 3.129

A, B, C............................. 0.000, 0.000, 2.732

ANALYTICAL METHO0

Bouwer-Rice (Unconfined Aquifer Slug Test)

VISUALMATCHPARAMETERESTIMATES

Estimate

K = 1.0758E-002

yO = 4.2766E-306

<_<<_<_<_<_<__<<_<<_<_<<_>>>>>>_>_>>>>_>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 1.07577E-002

yO = 2.67281E+001

Time Drawdown Time Drawdown Time Drawdown
............................................................

O.O00E+O00 2.673E+001 1.500E+001 2.044E-001



DATA SET :

mlO6e.oet

100.__,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,_ .,o,,.
AQUIFER TYPE:

Unconf t ned

_Clb - SOLUTION METHOD:
- -- Slouwer- RI (:e

TEST DATE:

10. Auguat 1. 1991

ESTIMATED PARAMETERS:E
,U' K - O.OlO")a ca/lee

yO - 20.73 cm

TEST DATA:
I HO . 38,112 cm

1. -- o o rc - z.s4 cmrw . _.71l cm

L - 304.1 cnl
O " 352.4 Crl
H . 3524 crl

o.1 ,,,,,,,,,I,,,_J,,,,I,,,,,,,,,I,,,,,,,,,I,_jljl,,_
O. 3. 6. 9. 12. 15.

Time (see)

RISING HEAD RESULT, M-IO6-A

J,M.MONTGOMERY,CONSULTINGENG client: NAVY- WESTDIV

Project No.: 2738,0262 Location: Background Wells

( ( (



M-107-A Elapsed Time Value
RISING HEAD FIELD DATA 0.1833 0.505
NAS ALAMEDA, CTO-107 0.2000 0.429

1992 0.2166 0.382
0.2333 0.338

SE1000C 0.2500 0.297
Environmental Logger 0.2666 0.265

03/16 21:26 0.2833 0.237
0.3000 0.214

Unit# 01558 Test 4 0.3166 0.192
0.3333 0.176

Setups: INPUT 1 0.4166 0.116
0.5000 0.082

Type Level (F) 0.5833 0.060
Mode TOC 0.6666 0.050
I.D. 10701 0.7500 0.041

0.8333 0.034
Reference 0.000 0.9166 0.031
Linearity 0.040 1.0000 0.025
Scale factor 9.990 1.0833 0.025
Offset 0.010 1.1666 0.018
Delay mSEC 50.000 1.2500 0.018

1.3333 0.012

_, Step 0 03/16 16:19:59 1.4166 0.015
1.5000 0.012

Elapsed Time INPUT 1 1.5833 0.012
(min) (ft) 1.6666 0.009

1.7500 0.006
0.0000 0.009 1.8333 0.009
0.0033 2.760 1.9166 0.006
0.0066 5.853 2.0000 0.006
0.0100 6.297 2.5000 0.003
0.0133 4.102 3.0000 0.003
0.0166 2.659 3.5000 0.003
0.0200 3.294 4.0000 0.003
0.0233 2.880 4.5000 0.003
0.0266 2.688 5.0000 0.003
0.0300 2.590 5.5000 0.003
0.0333 2.463 6.0000 0.003
0.0500 1.977 6.5000 0.003
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



<<<_<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<_<)>>>>>>>_>>_>>>>>>_>>>>>>>>>>>>>>>>>>>>

AQTESOLV RESULTS

Version 1.10

06104/92 04 :24 :39

TEST DESCRIPTION

Data set ........... mlO7a.set

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

Company............ J.M.MONTGOMERY#CONSULTING ENG

Project ............ 2738.0574

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

Location ........... Background Well

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

Knowns and Constants:

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

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

Radius of well ...................... 5.96

Aquifer saturated thickness .... _.... 358.8

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

Static height of water in well...... 358.8

Log(Re/Rw) .......................... 3.117

A, B, C............................. O.OOO, 0.000, 2.680

ANALYTICAL METHO0

Bouwer-Rice (Unconfined Aquifer SLug Test)

======:======:=:=:::=:::==::===:==:=:====z::====:===

RESULTS FROMVISUAL CURVE NATCH]NG

VISUAL)lATCHPARAMETERESTIMATES

Estimate

K = 6.0817E-004

yO = 4.7289E-308

TYPE CURVE DATA

K = 1.02886E-003

yO = 4.93475E+000

Time Drawdown Time Drawdown Time Drawdown

..........................

O.O00E+O00 4.935E+000 3.000E+002 4.259E-004



( ( (

DATA SET :

m1071, let

100. El I t I t I I t J I I I I I I t t i I I I I 1 t t I I t I= o,=,.041,,'_
I,-

AQUIFER TYPE:

UflcOi11 f I flilld

SOLUTION METHOD:

BOUWt r -R|€I

10. _-- TEST DATE:
March 1@, 1992

0

_', - o ESTIMATED PARAMETERS:
E

- o

13 K - 0,001029 Cm/l@¢

1 yg . 4 ,,,5 ,:,,.,
TEST DATA :

"1/- H@ = tan.4 _m

-- O O rc = 2.54 cm
rw - 3.96 cm
L = 3Q4 II cm

H- 358,8 cm

0.01 I t i i I J J l
O. 100. 200, 300.

Time (see)

RISING HEAD RESULT, M-IO7-A

J.M.MONTGOMERY, CONSULTING ENG cl I ent: NAVY - WESTDIV

Project No. : 2738.0574 Location: Bockground 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

SE100(K_ 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
I.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 ,_I

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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>_>>>>>>_>>>>>>_>>>>>>_>>>>>>_>>>>>>

AQT E SOLV RESULTS

Version 1.10

06/04/92 04 :32: 11

TEST DESCRIPTION

Data set ........... MIO8A.SET

Data set title ..... RISING HEAD RESULT, M-IO8-A

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

Project ............ 27]8.0574

Client ............. NAVY - WESTD1V

Location ........... Background Well

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

Knowns and Constants:

No. of data points .................. 42

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

Radius of well ...................... 5.96

Aquifer saturated thickness ......... 414.5

Well screen Length .................. 304.8

Static height of water in well ...... 414.5

Log(Re/Rw) .......................... 3.208

A, B, C ............................. O.OOO, 0.000, 2.680

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer SLug Test)

==============================================

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCHPARAMETERESTIMATES

Estimate

K = 1.9391E-003

yO = 4.7289E-308

TYPE CURVEDATA

K = 1.93908E-003

yO = 4.97775E+001

Time Drawdown Time Drawdown Time Drawdown

............................................................

O.O00E.OOO 4.978E+001 1.800E+002 1.708E-003



DATA SET

MIOBA SET

100. _J I I I I I I I I I I I =__ 06,04192

AQUIFER TYPE:

Unconf Irled

SDLUTIQN METHOD'

10. BOOW@ • -R I¢ t
TEST DATE :

March 16, 1992

_-" ESTIMATED PARAMETERS:

E - ° O

vU -- O0 0 -- K = 0,001939 cm/sec

1. _: oo : y0 = 49.76 cm
- ooo - TEST DATA:

"1- --_ O0 -- HO = 1114 cm
rc 2 54 cm
rw = 5,96 cm

L = 304 8 Cm
0.1 b - 4145 ¢m

H = 414,5 cm

0.01
0. 60. 120. 180.

Time (sec)

RISING HEAD RESULT, M-IO8-A

J.M.MONTGOMERY, CONSULTING ENG ct ient: NAVY - WESTDIV

Project No. : 2738.0574 Locat Ion: Bockground Well

( ( (



M-109-A ElapsedTime V_lu¢
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) (ft) 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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT E SOLV RESULTS

Version 1.10

02/26/92 10:51:40

======__===__==_======__==_=_=____==__===___==_=====_===_===_===================

TEST DESCRIPTION

Data set .......... mlO9a.set

Data set title .... RISING HEAD RESULT, M-IO9-A

Company........... J.M.NONTGONERY, CONSULTINGENG

Project ........... 2738.0262
CLient ............ NAVY - _JESTDIV

Location .......... Background Wet[s

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

Knowns and Constants:

No. of data points .................. 2b

Radius of wetl casing ............... 2.54

Radius of weLL...................... 5.79

Aquifer saturated thickness ......... 241.4

Wetl screen [ength.................. 241.4

Static height of _ater in weLL ...... 241.4

Log(Re/Rw) .......................... 2.846

A, B, C............................. 0.000, O.OOO, 2.354

ANALYTICAL NETHOO

Bou_er-Rice (Unconfined Aquifer SLug Test)

RESULTS FRON VISUAL CURVE NATCHING

VISUALNATCHPARAMETERESTIMATES

Estimate

K = 6.4077E-003

yO = -1.3253E+100

<<<<<<<<_<<<<<<<<_<<<<<<_<<<<<<<<<<<<<<_>_>>>>>>>>>>>)>>>>>>>>>>>>>>>>>>>>_>>>>

TYPE CURVEDATA

K = 5.50578E-003

yO = 2.8592;E+001

Time Drawdo_n Time Dra_down Time Dra_clown
............................................................

O.O00E+O00 2.859E+001 3.000E+001 3.717E-001



( ( ('

DATA SET:

m1098.set

1 00. _lllilllltllllll,llillillilllillllllllilllllllll_ 0212il03

AQUIPER TYPE:

-- Unconfined

SOLUTION METHOD:

Bouwlr-Rlcl

TEST DATE:

10 ,._..,., ,o8,
E ESTIMATED PARAMETENS:

K - 0.005508 cmliec

yO _ 88.50 cm

TEST DATA:

• H0 - 48,18 Cm
I r¢ 2, S4 cm4

/. r. - S 7g c.
L - 241,4 Cm
D " 241,_ C_

%._ H _41.4 cm

O-

i- -

0.1 IJl,l,l,,,I,,,i,,,lll,,,,,,,,,I,,,,l,,,,lil_ll,,,,
O. 8. 12. 18. 24, 30.

Time (sec)

RISING HEAD RESULT, M-IO9-A
J.M.MONTGOMERYICONSULTINGENG clrent: NAVY- WESTDIV

Project No.: 2738.0262 Location: Background Wells



M-I10-A ElapsedTime Value
RISING HEAD FIELD DATA 0.3166 0.25

NAS ALAMEDA, CTO-107 0.3333 0.23
1991 0.4167 0.17

0.5000 0.13
SE1000B 0.5833 0.11

Environmental Logger 0.6667 0.09
08/07 17:36 0.7500 0.08

0.8333 0.07
Unit# 00515 Test# 5 0.9167 0.07

1.0000 0.07
INPUT 1: Level (F) TOC 1.0833 0.06

1.1667 O.O6
Reference 0.00 1.2500 0.06
Scale factor 10.09 1.3333 0.06
Offset 0.00 1.4166 0.06

1.5000 0.06
Step# 0 08/07 13:50 1.5833 0.06

1.6667 0.06

Elapsed Time Value 1.7500 0.06
(min) (ft) 1.8333 0.06

1.9167 0.05
0.0000 0.07 2.0000 0.05
0.0033 2.15 2.5000 0.05
0.0066 3.21 3.0000 0.04
0.0099 3.70 3.5000 0.05
0.0133 0.03 4.0000 0.05
0.0166 3.27 4.5000 0.05
0.0200 1.74 5.0000 0.04
0.0233 1.68 5.5000 0.04
0.0266 1.59 6.0000 0.03
0.0300 1.55 6.5000 0.04
0.0333 1.50 7.0000 0.04
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



AQTESOLV 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............ J.M.NONTGONERY, CONSULTING ENG

Project ............ 2758.0262
CLient ............. NAVY - WESTDIV

Location ........... Background Welts

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

Knowns and Constants:

No. of data points .................. 44

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

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

Aquifer saturated thickness ......... 313

Well screen Length .................. 304.8

Static height of water in well ...... 313

Log(Re/Rw) .......................... 3.053

A, B, C............................. 0.000, 0.000, 2.732

ANALYTICAL METHO0

Bouwer-Rice (Unconfined Aquifer SLug Test)

........... -- ..... =s_zz_ ......... =========================================

RESULTS FRON VISUAL CURVE HATCHING

VISUAL HATCHPARAMETERESTINATES

Estimate

K = 7.4083E'004

yO = O.O000E+O00

__<<<<<__<<<_<<_<<__<<_<<<___<_<__<<<___>>>>>>>>_>>>>_>>>>>>>>>>>_>>>>>>>>>>>>>>

TYPE CURVEDATA

K = 2.45619E-003

yO = 2.95950E+001

Time Drawdown Time Drawdown Time Drawdown
............................................................

O.O00E+O00 2.959E+001 1.000E+002 1.477E-002



OATA SET:

m110e.eet

lOO.j,,,,,,,,l,,,,,,,,,l,,,l,,,,,l,,,,,,,,,l,,,,,,,,L..,o.,,
AOUIFER TYPE:

k UnconfinedSOLUTION METHOD:

I0 _OUWIr-_lCI

o TEST DATE:

Auguat 7. lg91

ESTIMATED PARAMETERS:

K . 0.002458 cmlme¢

_ 10. __ yo . 2o.5e _.

TEST DATA:

I H0 . 53.04 cm

rc m 2.5_ C_
rw 5.79 cm

-- 0000

L * 304 ,g cm
D " 313. Ca
H 313 cm

OOO

OOODOOI;1. ,,,lt,liI,,,,,,,tl,,,,,, ,
O. 20. 40. 60. 80. 100.

Time (see)

RISING HEAD RESULT, M-110-A

J,M.MONTGOMERY,CONSULTINGENG cl lent: NAVY- WESTDIV

ProJeCL No. : 2738.0262 Locatron: Background Wells



M-111-A ElapsedTime Value
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

(rain) (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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<,<<<_>>>>>>_>>>>>>,>>>>>>>>>>>>>>>>>,>>>>> >"

AQ T E SOL V RESULTS

Version 1.10

02/26/92 11:04:00

==_=_==_=_=====_==_=_====_=_=_======_======_==_=_=_======_======_

TEST DESCAIPTION

Data set ........... m111a.set

Data set title ..... RISING HEAD RESULT, M-111-A

Conqoany............ J.M.NONTGONERY, CONSULTING ENG

Project ............ 2738.0262

Client ............. NAVY - UESTDIV

Location ........... Background Wells

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

Knowns and Constants:

No. of data points .................. 38

Radius of welt casing ............... 2.54

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

Aquifer saturated thickness ......... 2(_.5

welt screen Length .................. 264.3
Static height of water in well ...... 264.3

Log(Re/Rw) .......................... 2.92

A, B, C............................. 0.000, 0.000, 2.489

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROMVISUAL CURVE MATCHING

VISUALMATCHPARAMETERESTIMATES

Estimate

K = 1.9779E-003

yO = "I.3253E+100

TYPE CURVE DATA

K = 1.90927E-003

yO = 2.56327E+001

Time Drm_ Tim Drawdown Time Dra_own

............................................................

O.O00E+O00 2.563E+001 1.000E+002 1.210E-001



( ( (

DATA SET:

_tlle,6et

100. 4IlIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIF B3136103

- - AQUIFER TYPE:

Unconfined

SOLUTION METHOD:

Bouwor-Rlce

TEST DATE:

E ESTIMATED PARAMETERS:

K - D DG19D9 cm/=ec
yO = 25.D3 cm

I TEST DATA:

• HO - 52.43 cm
2 . 54 ¢m

z 1. ;: - ,.,, €,
L = 204.3 Cm

D " ZB4 , ] Cm
H 264 . ] Cm

0.1 ,,,,_,,,,I,,,,,,*,,I,,,,i,ii,l,l,,,,,,,I,,,,,,,,,
O. 20. 40. 60. 80. 100.

Time (sec)

RISING HEAD RESULT, M-111-A

J.M,MONTGOMERY, CONSULTING ENG cl lent: NAVY - WESTDIV

Project 1to. : 2738.0262 Locotron'. Background Wells



M-001-B ElapsedTime V0,1oe ElapsedTime Value
RISING HEAD FIELD DATA 0.3166 -44.605 32.0000 -44.668
NAS ALAMEDA, CTO-107 0.3333 -44.621

_' 1991 0.4166 -44.684
0.5000 :44.731

SE2000 0.5833 -44.763
Environmental Logger 0.6666 -44.779

07/29 14:09 0.7500 -44.779
0.8333 -44.794

Unit# Test 7 0.9166 -44.794
1.0000 -44.810

INPUT 1: Level (F) TOC 1.0833 -44.810
1.1666 -44.810

Reference 0.000 1.2500 -44.810
SG 1.000 1.3333 -44.810
Linearity 0.000 1.4166 -44.810
Scale factor 49.900 1.5000 -44.810
Offset 0.010 1.5833 -44.810

Delay mSEC 50.000 1.6666 -44.810
1.7500 -44.810

Step 0 07/26 16:11:57 1.8333 -44.810
1.9166 -44.826

Elapsed Time INPUT 1 2.0000 -44.810
(min) (ft) 2.5000 -44.810

3.0000 -44.810
_' 0.0000 -41.942 3.5000 -44.810

0.0083 -41.533 4.0000 -44.810
0.0166 -41.990 4.5000 -44.810
0.0250 -42.541 5.0000 -44.794
0.0333 -42.935 5.5000 -44.794
0.0416 -43.045 6.0000 -44.794
0.0500 -43.045 6.5000 -44.794
0.0583 -43.077 7.0000 -44.794
0.0666 -43.171 7.5000 -44.794
0.0750 -43.313 8.00(K) -44.779
0.0833 -43.486 8.5000 -44.779
0.1000 -43.770 9.0000 -44.779
0.1166 -43.928 9.5000 -44.779
0.1333 -44.038 10.0000 -44.763
0.1500 -44.132 12.0000 -44.763
0.1666 -44.227 14.0000 -44.763
0.1833 -44.306 16.0000 -44.747
0.2000 -44.369 18.0000 -44.731
0.2166 -44.416 20.0000 -44.731
0.2333 -44.463 22.0000 -44.700
0.2500 -44.511 24.0000 -44.684
0.2666 -44.542 26.0000 -44.684

'_' 0.2833 -44.558 28.0000 -44.668
0.3000 -44.589 30.0000 -44.668



AQTESOLV RESULTS
Version 1.10

06/04/92

TEST DESCRIPTION

Data set........... m001b.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 ........................ 1
Radius (distance) to obs. well...... 2.54

ANALYTICAL METHOD

Cooperet al. (ConfinedAquiferSlug Test)

RESULTS FROM CURVE MATCHING

MATCH PARAMETER ESTIMATES

Estimate
T = 3.6670E+000
S = 3.2728E-005



( ( (

OATA SET :

mOO1b.oet

1. 1 I I I Illl i I I I I I lli I i I [ I 1114- 00104102

oI i **
Conf I ned

0.8 SOLUTION METHOD:
Cooper" et i l.

TEST DATE'.

0.7 J_,y2e, 1_Q1

0.6 EST IMATED PARAMETERS:

T - 3.81r) cm_/i=ec

0.5 "--_ 5 = 3.37_8E-Q5

-r =- TEST DATA'.

rc - 2.54 cm

0.3i ,-. e.. _.

o.2 I
0,1

0._,,,,,, ,,,,,,,_
0.1 1. 10. 100.

Time (sac)

RISING HEAD RESULT, M-OO1-B

J.M.MONTGOMERY, CONSULTING ENG ct [ent: NAVY - WESTDIV

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



M-010-B Elapsed Time Value Elapsed Time V_lue
RISING HEAD FIELD DATA 0.3166 -8.34 32.0000 -11.59
NAS ALAMEDA, CTO-107 0.3333 -8.36 34.0000 -11.60

1991 0.4167 -8.44 36.0000 -11.61
0.5000 -8.51 38.0000 -11.62

SE1000B 0.5833 -8.57 40.0000 -11.62
Environmental Logger 0.6667 -8.64 42.0000 -11.63

08/12 09:35 0.7500 -8.70
0.8333 -8.75

Unit# 00515 Test# 3 0.9167 -8.80
1.0000 -8.86

INPUT 1: Level (F) TOC 1.0833 -8.91
1.1667 -8.96

Reference 0.00 1.2500 -9.01
Scale factor 10.09 1.3333 -9.05
Offset 0.00 1.4166 -9.10

1.5000 -9.14
Step# 0 08/09 13:39 1.5833 -9.19

1.6667 -9.23
Elapsed Time Value 1.7500 -9.29

(min) (ft) 1.8333 -9.31
1.9167 -9.35

0.0000 -11.91 2.0000 -9.39
0.0033 -11.54 2.5000 -9.60
0.0066 -9.26 3.0000 -9.78
0.0099 -7.64 3.5000 -9.92
0.0133 -7.05 4.0000 -10.06
0.0166 -7.18 4.5000 -10.18
0.0200 -7.63 5.0000 -10.29
0.0233 -8.60 5.5000 -10.40
0.0266 -8.55 6.0000 -10.50
0.0300 -8.13 6.5000 -10.58
0.0333 -7.55 7.0000 -10.65
0.0500 -8.14 7.5000 -10.72
0.0666 -7.90 8.0000 -10.80
0.0833 -7.92 8.5000 -10.85
0.1000 -8.06 9.0000 -10.90
0.1166 -8.08 9.5000 -10.95
0.1333 -8.11 10.0(_ -10.99
0.1500 -8.16 12.0000 -11.13
0.1666 -8.13 14.0000 -11.26
0.1833 -8.19 16.0000 -11.34
0.2000 -8.21 18.0000 -11.41
0.2166 -8.23 20.0000 -11.45
0.2333 -8.25 22.0000 -11.49
0.2500 -8.27 24.0000 -11.52
0.2666 -8.29 26.0000 -11.55
0.2833 -8.31 28.0000 -11.57
0.3000 -8.32 30.0000 -11.59



_' AQTESOLV RESULTS
Version 1.10

06/04/92

TEST DESCRIPTION

Data set........... m010b.set
Data set title..... RISING HEAD RESULT, M-010-B
Company............ J.M.MONTGOMERY, CONSULTING ENG
Project............ 2738.0262
Client............. NAVY - WESTDIV
Location........... West Beach Landfill
Test date.......... August 9, 1992

Knowns and Constants:
No. of data points .................. 67
Pumping rate........................ I
Radius (distance) to obs. well...... 2.54

ANALYTICAL METHOD

Cooperet al. (ConfinedAquiferSlugTest)

RESULTS FROM CURVE MATCHING

MATCH PARAMETER ESTIMATES

Estimate
T = 3.7750E-002
S = 4.2129E-004



OATA SET:

mOIOb.eet

1. __111111 i I IIIIIII I I IIIIIll] I IIlll_ 06104183
_o ' ' '

0,9 AQUIFER TYPE:
Confined

0._ SOLUTION METHOD:
Cooplr QL Lt.

TEST DATE:

0,7 ,ugu.t 9, 1990

0.6 ESTIMATED PARAMETERS:
T - O,Q_5 cI211ac

0._ 5 . 0.0004_13

I TEST DATA:

0.4 H0 . 113,_ cm

r¢ - 2.5_ CR
rw B. 80 cm

0,3

0.2

0,1

0.
1. 10. 100. 1000. 10000.

Time (sec)

RISING HEAD RESULT, M-OIO-B

J,M.MONTGOMERY,CONSULTINGENG cl lent: NAVY- WESTDIV

Project No.: 2738.0262 Location: West Beach Landfill

( ( (



M-012-B ElapsedTime Value
RISING HEAD FIELD DATA 0.3166 -13.597

_, NAS ALAMEDA, CTO-107 0.3333 -13.6441991 0.4166 -13.786
0.5000 -13.881

SE2000 0.5833 -13.944
Environmental Logger 0.6666 -13.991

08/02 07:32 0.7500 -14.022
0.8333 -14.038

Unit# Test 5 0.9166 -14.070
1.0000 -14.070

INPUT 1: Level (F) TOC 1.0833 -14.086
1.1666 -14.086

Reference 0.000 1.2500 -14.101
SG 1.000 1.3333 -14.101
Linearity 0.000 1.4166 -14.101
Scale factor 49.900 1.5000 -14.101
Offset 0.010 1.5833 -14.117

Delay mSEC 50.000 1.6666 -14.117
1.7500 -14.117

Step 0 08/01 14:41:14 1.8333 -14.117
1.9166 -14.117

Elapsed Time INPUT 1 2.0000 -14.133
(min) (ft) 2.5000 -14.133

3.0000 -14.133
_" 0.0000 -5.845 3.5000 -14.149

0.0083 -10.540 4.0000 -14.133
0.0166 -10.383 4.5000 -14.149
0.0250 -10.477 5.0000 -14.149
0.0333 -10.792 5.5000 -14.149
0.0416 -11.045 6.0000 -14.149
0.0500 -11.249 6.5000 -14.149
0.0583 -11.438 7.0000 -14.149
0.0666 -11.612 7.5000 -14.149
0.0750 -11.769
0.0833 -11.911
0.1000 -12.163
0.1166 -12.384
0.1333 -12.573
0.1500 -12.730
0.1666 -12.872
0.1833 -12.998
0.2000 -13.109
0.2166 -13.203
0.2333 -13.298
0.2500 -13.361

_i, 0.2666 -13.4400.2833 -13.487
0.3000 -13.550



AQTESOLV RESULTS
Version 1.10

06/04/92

TEST DESCRIPTION

Data set........... m012b.set
Data set title..... RISING HEAD RESULT, M-012-B
Company............ J.M.MONTGOMERY, CONSULTING ENG
Project ............ 2738.0262
Client ............. NAVY - WESTDIV
Location ........... West Beach Landfill
Test date .......... August 1, 1991

Knowns and Constants:
No. of data points .................. 45
Pumping rate........................ 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
T = 3.0441E+000
S = 7.0474E-008



( ( (

OATA SET:

m042b,set

I. I 1 I II1_ o0/o4/02

0,9 AQUIFER TYPE:
Confined

5OLUTION METHOD:

0.8 Cooper et at.

TEST DATE:

0.7 Augumt I. lg91

0.6 , ESTIMATED PARAMETERS:
T = 3.044 cmg/aec

0.5 _ = 7,0474E-08

I TEST DATA:

0.4 H0 - t14.e ¢m
rc m 2.54 cm
r, E.EI cm

0.3

0.2

0.1

O. -4 i IILt_
0.1 1. 10. 100. 1000.

Time (sec)

RISING HEAD RESULT, M-O12-B

J.M.MONTGOMERY,CONSULTINGENG cl lent: NAVY- WESTDIV

Project NO. : 2738.0262 Location: West Beoch Landfill



M-014-B ElapsedTime Value
RISING HEAD FIELD DATA 0.3166 1.88
NAS ALAMEDA, CTO-107 0.3333 1.80

1991 0.4167 1.48
0.5000 1.22

SE1000B 0.5833 1.01
Environmental Logger 0.6667 0.84

08/02 06:53 0.7500 0.70
0.8333 0.59

Unit# 00515 Test# 7 0.9167 0.50
1.0000 0.42

INPUT 1: Level (F) TOC 1.0833 0.35
1.1667 0.30

Reference 0.00 1.2500 0.26
Scale factor 10.09 1.3333 0.22
Offset 0.00 1.4166 0.19

1.5000 0.16
Step# 0 08/01 12:52 1.5833 0.14

1.6667 0.12
Elapsed Time Value 1.7500 0.10

(rain) (ft) 1.8333 0.09
1.9167 0.08

0.0000 -0.00 2.0000 0.07
0.0033 0.53 2.5000 0.04
0.0066 0.54 3.0000 0.02
0.0099 6.52 3.5000 0.01
0.0133 9.21 4.0000 0.00
0.0166 5.29 4.5000 0.00
0.0200 2.36 5.0000 0.00
0.0233 2.96 5.5000 0.00
0.0266 4.19 6.0000 0.00
0.0300 4.38 6.5000 -0.00
0.0333 4.22 7.0000 -0.01
0.0500 3.84
0.0666 3.63
0.0833 3.45
0.1000 3.30
0.1166 3.15
0.1333 3.00
0.1500 2.87
0.1666 2.75
0.1833 2.63
0.2000 2.52
0.2166 2.41
0.2333 2.31
0.2500 2.22
0.2666 2.13
0.2833 2.04
0.3000 1.96



AQTESOLV RESULTS
Version 1.10

06/03/92

TEST DESCRIPTION

Data set........... m014b.set
Data set title..... RISING HEAD RESULT, M-014-B
Company............ J.M.MONTGOMERY, CONSULTING ENG
Project ............ 2738.0262
Client ............. NAVY - WESTDIV
Location ........... West Beach Landfill
Test date .......... August 1, 1991

Knowns and Constants:
No. of data points.................. 40
Pumping rate........................ 1
Radius (distance) to obs. well ...... 2.54

ANALYTICALMETHOD

Cooper et al. (Confined Aquifer Slug Test)

RESULTS FROM CURVE MATCHING

MATCH PARAMETER ESTIMATES

Estimate
T = 1.2634E+000
S = 1.0000E-008



DATA SET :

mOt4b .set

I. I II ]'* net ol/e3

0,9 ' AOUIFER TYPE :
Co nf I ned

O.R 50LUT ION METHOD:
Cooplr et It.
TEST DATE :

0,7 Augult 1, 1991

0.6 ESTIMATED PARAMETERS:

T - 1.2 I;] clh2111e¢

0.5 S = 1 .1€-08

I TEST DATA:

0.4 -- HO- 117. crt

i

rc m 2.54 cm

0,3 r. a,u c.

0.2

0.1

o. , , ,,,,,,I , , ,,,,,,I , , ,,_,,'N,..._,,,,_
0.1 1. 10. 100. 1000.

Time (sec)

RISING HEAD RESULT, M-O14-B

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

Project No. : 27,38.0262 Locstlon: West Beach Landfill

( ( (



M-020-B ElapsedTime Value
RISING HEAD FIELD DATA 0.3166 1.53
NAS ALAMEDA, CTO-107 0.3333 1.48

_' 1991 0.4167 1.26
0.5000 1.09

SE1000B 0.5833 0.95
Environmental Logger 0.6667 0.83

09/12 15:08 0.7500 0.73
0.8333 0.65

Unit# 00515 Test# 7 0.9167 0.58
1.0000 0.52

INPUT 1: Level (F) TOC 1.0833 0.47
1.1667 0.43

Reference 0.00 1.2500 0.39
Scale factor 10.09 1.3333 0.36
Offset 0.00 1.4166 0.33

1.5000 0.30
Step# 0 09/12 12:52 1.5833 0.28

1.6667 0.27
Elapsed Time Value 1.7500 0.25

(min) (ft) 1.8333 0.23
1.9167 0.22

0.0000 0.00 2.0000 0.21
0.0033 0.00 2.5000 0.15
0.0066 0.00 3.0000 0.11
0.0099 1.44 3.5000 0.08
0.0133 5.23 4.0000 0.07
0.0166 6.93 4.5000 0.06
0.0200 6.46 5.0000 0.05
0.0233 2.38 5.5000 0.05
0.0266 2.25 6.0000 0.04
0.0300 1.95 6.5000 0.04
0.0333 1.94 7.0000 0.03
0.0500 2.49
0.0666 2.93
0.0833 2.67
0.1000 2.53
0.1166 2.42
0.1333 2.31
0.1500 2.21
0.1666 2.12
0.1833 2.04
0.2000 1.96
0.2166 1.89
0.2333 1.82
0.2500 1.75
0.2666 1.69
0.2833 1.64
0.3000 1.58



AQTESOLV RESULTS
Version 1.10

06/04/92

TEST DESCRIPTION

Data set........... m020b, set
Data set title ..... RISING HEAD RESULT, M-020-B
Company............ J.M.MONTGOMERY, CONSULTING ENG
Project ............ 2738.0262
Client ............. NAVY - WESTDIV
Location ........... West Beach Landfill
Test date.......... September 12, 1991

Knowns and Constants:
No. of data points.................. 46
Pumping rate ........................ 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
T = 3.8600E-001
S = 4.5373E-004



( ( (

DATA SET:

m020b.eet
I.

I I I II111} I I I IllllJ I 1 [ Illl_ 00/04/02

0,9 AQUIFER TYPE:
Conffned

SOLUTION METHOD:

0._ i Cooper eL .I.

0.7 TEST DATE:
Septe_er 12, 1991

0.6 ESTIMATED PARAMETERS:

T - 0.388 cmglleC

. 0,5 s - o.ouo4s_7
I TEST DATA:

0,_ H0 = 88.]1 cm

rc - 2.$_ cm

0,_ r, a.aa cm

0.2,

0.1

O.
1. 10. 100. 1000.

Time (see)

RISING HEAD RESULT, M-O20-B

J.M.MONTGOMERY,CONSULTING ENG clrent: NAVY -WESTI)IV

Project: No. : 2738.0262 Location: West Beach Landfill



M-023--B ElapsedTime Value
RISINGHEAD FIELD DATA 0.3166 0.87

NAS ALAMEDA, CTO-107 0.3333 0.82
1991 0.4167 0.64

0.5000 0.51
SE1000B 0.5833 0.42

Environmental Logger 0.6667 0.36
09/13 12:38 0.7500 0.30

0.8333 0.26
Unit# 00515 Test# 3 0.9167 0.22

1.0000 0.20

INPUT 1: Level (F) TOC 1.0833 0.18
1.1667 0.16

Reference 0.00 1.2500 0.14
Scale factor 10.09 1.3333 0.14
Offset 0.00 1.4166 0.13

1.5000 0.12

Step# 0 09/13 09:20 1.5833 0.11
1.6667 0.11

Elapsed Time Value 1.7500 0.10
(rain) (ft) 1.8333 0.10

1.9167 0.09
0.0000 0.02 2.0000 0.09
0.0033 0.03 2.5000 0.08

0.0066 1.34 3.0000 0.07
0.0099 3.93
0.0133 3.53
0.0166 4.53
0.0200 3.52
0.0233 1.64
0.0266 4.17
0.0300 4.34
0.0333 1.84
0.0500 3.04
0.0666 2.58
0.0833 2.33
0.1000 2.12
0.1166 1.94
0.1333 1.78
0.1500 1.65
0.1666 1.52
0.1833 1.42
0.2000 1.32
0.2166 1.24
0.2333 1.16
0.2500 1.09

0.2666 1.03
0.2833 0.97
0.3000 0.92



AQTESOLV RESULTS
Version 1.10

06/04/92

TEST DESCRIPTION

Data set........... m023b.set
Data set title..... RISING HEAD RESULT, M-023-B
Company............ J.M.MONTGOMERY, CONSULTING ENG
Project............ 2738.0262
Client............. NAVY - WESTDIV
Location ........... West Beach Landfill
Test date.......... September 13, 1991

Knowns and Constants:

No. of data points.................. 39
Pumpingrate........................ 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
T = 7.6320E-001
S = 9.0256E-004



DATA SET:

m023b,eet

1. : i,,li,. I ' ''''"'l ' '''""1 ''''"_ ..o...
AQUIFER TYPE:

0.9 _ co.f,..d

Coopar eL II.

TEST DATE:

0,7 ] Slp_lCer 13. 1991

0.6 _ ESTIMATED PARAMETERS:
=

T - 0.7632 €m211tc

0.5 _ s . o.oaaeoaa

TEST DATA:

0.4 H0 . 9_.19 cm

rc - 2,54 CiI rw 8.8Q cm

0,3 _'0.2

0.1 _

O. '*"_
0.1 1. 10. 100, 1000.

Time (see)

RISING HEAD RESULT, M-023-B

J.M.MONTGOMERY, CONSULTING ENG ca rent: NAVY - WESTDIV

project. No. : 27.38.0262 Location: West Beach Landfill

C ( (



M-027-B ElapsedTime Value
RISING HEAD FIELD DATA 0.3166 -33.277
NAS ALAMEDA, CTO-107 0.3333 -33.292

1991 0.4166 -33.340
0.5000 -.33.371

SE2000 0.5833 -33.387

Environmental Logger 0.6666 -33.403
07/29 14:02 0.7500 -33.403

0.8333 -33.418
Unit# Test 3 0.9166 -33.418

1.0000 -33.434
INPUT 1: Level (F) TOC 1.0833 -33.434

1.1666 -33.434
Reference 0.000 1.2500 -33.434
SG 1.000 1.3333 -33.434

Linearity 0.000 1.4166 -33.434
Scale factor 49.900 1.5000 -33.434
Offset 0.010 1.5833 -33.450
Delay mSEC 50.000 1.6666 -33.450

1.7500 -33.450
Step 0 07/26 11:52:03 1.8333 -33.450

1.9166 -33.450

Elapsed Time INPUT 1 2.0000 -33.450
(min) (ft) 2.5000 -33.450

3.0000 -33.466
0.0000 -32.914 3.5000 -33.466
0.0083 -31.575 4.0000 -33.466
0.0166 -30.692 4.5000 -33.466
0.0250 -30.283 5.0000 -33.466
0.0333 -30.299 5.5000 -33.481
0.0416 -30.645 6.0000 -33.481
0.0500 -31.086 6.5000 -33.481
0.0583 -31.512 7.0000 -33.481
0.0666 -31.843 7.5000 -33.481
0.0750 -32.079 8.0000 -33.497
0.0833 -32.237 8.5000 -33.497
0.1000 -32.441 9.0000 -33.497
0.1166 -32.599 9.5000 -33.497
0.1333 -32.757 10.0000 -33.497
0.1500 -32.867 12.0000 -33.497
0.1666 -32.946 14.0000 -33.513
0.1833 -33.024 16.0000 -33.513
0.2000 -33.072 18.0000 -33.529
0.2166 -33.119 20.0000 -33.529
0.2333 -33.150 22.0000 -33.529
0.2500 -33.182
0.2666 -33.213
0.2833 -33.229
0.3000 -33.261



AQTESOLV RESULTS
Version 1.10

06/04/92

TEST DESCRIPTION

Data set ........... m027b.set

Data set title..... RISINGHEAD RESULT,M-027-B
Company ............ J.M.MONTGOMERY, CONSULTINGENG
Project ............ 2738.0262
Client ............. NAVY - WESTDIV
_tion ........... 1943-1956DisposalArea
Test date.......... July 26, 1991

Knownsand Constants:
No. of data points.................. 60
Pumping rate ........................ 1
Radius(distance)to obs. well...... 2.54

ANALYTICALMETHOD

Cooper et al. (ConfinedAquiferSlugTest)

RESULTS FROM CURVE MATCHING

MATCH PARAMETER ESTIMATES

Estimate
T = 2.7162E+000
S = 3.8981E-004



DATA SET:

mO27b.oet

0.8 SOLUTION METNQD:
Cooper et ml.

0.7 TEST DATE:
d_ly 28. 1991

0.6 ESTIMATED PARAMETERS:
T - 2.716 Cm=/mec

. 0,5 _ s = o.ooo3eei

I : TEST DATA:
0.4 H0 = 08,45 €_

rc = z.s4 cm

0.3 r. = e.ne ©:

0.2

0,1

o. _ , ,,,_J,I , ,,,,llll __=0_-_
0.1 1. 10. 100. 1000.

Time (see)

RISING HEAD RESULT, M-O27-B

J.M.MONTGOMERY, CONSULTING ENG cl lent: NAVY - WESTDIV

Project NO. : 2738.0262 Locat,on: 1943-1956 Disposal Area



M-103-B ElapsedTime Value
RISING HEAD FIELD DATA 0.3166 3.21
NAS ALAMEDA, CTO-107 0.3333 3.20

1991 0.4167 3.11
0.5000 3.04

SE1000B 0.5833 2.97 _:
Environmental Logger 0.6667 2.88

09/16 13:37 0.7500 2.85
0.8333 2.79

Unit# 00515 Test# 5 0.9167 2.74
1.0000 2.68

INPUT 1: Level (F) TOC 1.0833 2.63
1.1667 2.59

Reference 0.00 1.2500 2.54
Scale factor 10.09 1.3333 2.49
Offset 0.00 1.4166 2.44

1.5000 2.39

Step# 0 09/16 11:19 1.5833 2.35
1.6667 2.30

Elapsed Time Value 1.7500 2.26
(min) (ft) 1.8333 2.22

1.9167 2.18
0.0000 0.00 2.0000 2.14
0.0033 1.37 2.5000 1.96
0.0066 6.74 3.0000 1.78
0.0099 9.80 3.5000 1.63
0.0133 8.20 4.0000 1.49
0.0166 4.72 4.5000 1.36
0.0200 2.96 5.0000 1.24
0.0233 2.42 5.5000 1.15
0.0266 3.60 6.0000 1.09
0.0300 4.24 6.5000 1.01
0.0333 4.35 7.0000 0.95
0.0500 3.74 7.5000 0.88
0.0666 3.63 8.0000 0.82
0.0833 3.58 8.5000 0.77
0.1000 3.53 9.0000 0.73
0.1166 3.49 9.5000 0.70
0.1333 3.46 10.0000 0.66
0.1500 3.43 12.0000 0.53
0.1666 3.40 14.0000 0.46
0.1833 3.38 16.0000 0.40
0.2000 3.35 18.0000 0.36
0.2166 3.33 20.0000 0.32
0.2333 3.31 22.0000 0.29
0.2500 3.29
0.2666 3.27
0.2833 3.25 ,_t
0.3000 3.23



- AQTESOLV RESULTS

_, Version 1.10

06/04/92

TEST DESCRIPTION

Data set........... ml03b.set
Data set title..... RISING HEAD RESULT, M-103-B
Company............ J.M.MONTGOMERY, CONSULTING ENG
Project............ 2738.0262
Client............. NAVY - WESTDIV

Location........... Background Well
Test date.......... September 16, 1991

Knowns and Constants:
No. of data points .................. 59
Pumping rate........................ 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
T = 2.9150E-002
S = 1.7384E-003



DATA SET:

m103b.oet

I._-_ ,,,l.i I , liillli I i ,iillil I , i,lilt ,e,o4,e_E
0,9 _ -: AaUIPER TYPe:

Confin.d

0.8 SOLUTION METHOD:
Cooplr et il.

0.7 TEST DATE:
Septelhber lB. 1991

0.6 ESTIMATED PARAMETERS:

T - 0.02915 cl2#1ec

. 0.5 s = o.o0173e

I TEST DATA:

0.4 HO . 114.

rc z.,4 ::

0,3 r.. a.eo cm

0.2

0.1

O.
0.1 t. 10. 100. 1000. 10000.

Time (sac)

RISING HEAD RESULT, M-IO3-B

J.M.MONTGOMERY. CONSULTING ENG Client: NAVY- WESTDIV

Project No.: 2738,0262 Location: Background Well

( ( (



M-105-B ElapsedTime Value
RISING HEAD FIELD DATA 0.3166 3.29

NAS ALAMEDA, CTO-107 0.3333 3.26
1991 0.4167 3.10

0.5000 2.96
SE1000B 0.5833 2.83

Environmental Logger 0.6667 2.70
08/02 06:44 0.7500 2.59

0.8333 2.48
Unit# 00515 Test# 5 0.9167 2.39

1.0000 2.30
INPUT 1: Level (F) TOC 1.0833 2.20

1.1667 2.11
Reference 0.00 1.2500 2.03
Scale factor 49.90 1.3333 1.93
Offset 0.01 1.4166 1.87

1.5000 1.79
Step# 0 08/01 11:50 1.5833 1.73

1.6667 1.65
Elapsed Time Value 1.7500 1.59

(min) (ft) 1.8333 1.52
1.9167 1.46

0.0000 1.62 2.0000 1.41
0.0033 3.46 2.5000 1.11

0.0066 4.52 3.0000 0.88
0.0099 4.20 3.5000 0.70
0.0133 2.53 4.0000 0.56
0.0166 3.04 4.5000 0.45
0.0200 3.84 5.0000 0.36
0.0233 4.52 5.5000 0.29
0.0266 4.49 6.0000 0.23
0.0300 4.25 6.5000 0.18
0.0333 4.17 7.0000 0.15
0.0500 4.09 7.5000 0.14
0.0666 3.98 8.0000 0.11
0.0833 3.90 8.5000 0.09
0.1000 3.84 9.0000 0.07
0.1166 3.79 9.5000 0.06
0.1333 3.73 10.0000 0.06
0.1500 3.68 12.0000 0.01
0.1666 3.63 14.0000 0.01
0.1833 3.59 16.0000 0.01
0.2000 3.54 18.0000 0.00
0.2166 3.51
0.2333 3.48
0.2500 3.43

0.2666 3.40
0.2833 3.35
0.3000 3.32



AQTESOLV RESULTS
Version 1.10

06104192

TEST DESCRIPTION

Data set........... ml05b.set
Data set title..... RISING HEAD RESULT, M-105-B
Company............ J.M.MONTGOMERY, CONSULTING ENG
Project............ 2738.0262
Client............. NAVY - WESTDIV

Location ........... Background Well
Test date.......... August 1, 1991

Knowns and Constants:

No. of data points .................. 53
Pumping rate........................ 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
T = 2.3630E-001
S = 4.7812E-008



DATA SET :

m4OSb ,oet

1, 1 o61 04102

0.9 AQUIFER TYPE:
COnf f ned

0.8 SOLUTION METHOD:
cooper Q£ tit.

TEST DATE :

0,7 ,.gu.t I, _==._

0._ ESTIMATED PARAMETERS:

T = 0.2363 em_/me¢

0,5 $ . 4.71i12E- ne

T TEST DATA:
0._ HO - 417, cm

rc = 2.$4 ell
re = 8.BII crs

0,3

0.2 j

0.1 =

o. - , .,.,.,1 J ,,,,,,I , ,,,,,.I , ,
0.1 1. 10, 100. 1000.

Time (see)

RISING HEAD RESULT, M-IO5-B

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

Project: No. : 2738.0262 Locat fan: Background Well



M-108-B ElapsedTime V_lo¢ ElapsedTime Value
RISING HEAD FIELDDATA 0.1833 3.375 12.0000 0.012
NAS ALAMEDA, CTO-107 0.2000 3.305 14.0000 0.019

1992 0.2166 3.245 16.0000 0.015
0.2333 3.182 18.0000 0.012

SE1000C 0.2500 3.119
Environmental Logger 0.2666 3.059

03/16 21:23 0.2833 3.002
0.3000 2.945

Unit# 01558 Test 2 0.3166 2.891
0.3333 2.838

Setups: INPUT 1 0.4166 2.579
0.5000 2.351

Type Level (F) 0.5833 2.146
Mode TOC 0.6666 1.963
I.D. 10801 0.7500 1.792

0.8333 1.640
Reference 0.000 0.9166 1.501
Linearity 0.040 1.0000 1.378
Scale factor 9.990 1.0833 1.261
Offset 0.010 1.1666 1.160
Delay mSEC 50.000 1.2500 1.065

1.3333 0.983

Step 0 03/16 14:55:53 1.4166 0.904
1.5000 0.831

Elapsed Time INPUT 1 1.5833 0.761
(min) (ft) 1.6666 0.705

1.7500 0.651
0.01300 2.541 1.8333 0.597
0.0033 5.297 1.9166 0.556
0.0066 5.862 2.0000 0.512
0.0100 4.998 2.5000 0.319
0.0133 5.301 3.0000 0.205
0.0166 4.565 3.5000 0.136
0.0200 4.379 4.0000 0.094
0.0233 4.344 4.5000 0.066
0.0266 4.252 5.0000 0.050
0.0300 4.193 5.5000 0.041
0.0333 4.174 6.0000 0.031
0.0500 4.038 6.5000 0.025
0.0666 3.930 7.0000 0.022
0.0833 3.836 7.5000 0.019
0.1000 3.750 8.0000 0.015
0.1166 3.668 8.5000 0.019
0.1333 3.593 9.0000 0.015

0.1500 3.517 9.5000 0.019
0.1666 3.447 10.0000 0.012



AQTESOLV RESULTS

_, Version 1.10

06/03/92

TEST DESCRIPTION

Data set........... ml08b.set
Data set title ..... RISING HEAD RESULT, M-108-B
Company............ J.M.MONTGOMERY, CONSULTING ENG
Project............ 2738.0574
Client............. NAVY - WESTDIV
Location........... Background Well
Test date.......... March 16, 1992

Knowns and Constants:

No. of data points .................. 63
Pumping rate........................ 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
T = 2.7629E-001
S = 9.5821E-005



DATA SET:

mlOSb.eet

I. =--...4+4.j_llllj l lllllllJ l lllllllJ l illllllJ I IIIII_ 00103102
o o i t t

0.9 i_--_._ °Ou o -- AQUIFER TYPE:
o _ Confrned

E 0 =

0.8 -_ SOLUTION METHOD:
Cooper et II.

._ TEST DATE:0.7
March 1B. 199_

0.6 _ ESTIMATED PARAMETERS:

T - 0.27B3 cm2/lac

0.5 _ 5 . e.sma+e-.5
I"

0.4 _ TEST DATA:-- HO . 13e.1 ¢m

rc = 2+_< Cm
rw * t0 1B cm

0.3

0.2 -=

0,1

O. ,ul I IIIII_

0.1 1. 10. 100. 1000. 10000.
Time (sec)

RISING HEAD RESULT, M-IO8-B

J.M.MONTGOMERY,CONSULTINGENG cl lent: NAVY- WESTDIV

Project No.: 2738.0574 Location: Background Well

( ( (



M-007-C ElapsedTime Value
RISING HEAD FIELD DATA 0.3166 -8.12
NAS ALAMEDA, CTO-107 0.3333 -8.17

1991 0.4167 -8.42
0.5000 . -8.64

SE1000B 0.5833 -8.85
Environmental Logger 0.6667 -9.02

08/08 16:52 0.7500 -9.18
0.8333 -9.33

Unit# 00515 Test# 5 0.9167 -9.46
1.0000 -9.58

INPUT 1: Level (F) TOC 1.0833 -9.69
1.1667 -9.79

Reference 0.00 1.2500 -9.87
Scale factor 10.09 1.3333 -9.95
Offset 0.00 1.4166 -10.03

1.5000 -10.10
Step# 0 08/08 12:48 1.5833 -10.16

1.6667 -10.22
Elapsed Time Value 1.7500 -10.27

(min) (ft) 1.8333 -10.31
1.9167 -10.36

0.0000 -10.94 2.0000 -10.40
0.0033 -8.02 2.5000 -10.59
0.0066 -4.98 3.0000 -10.71
0.0099 -6.15 3.5000 -10.78
0.0133 -8.04 4.0000 -10.82
0.0166 -6.36 4.5000 -10.85
0.0200 -7.64 5.0000 -10.88
0.0233 -7.01 5.5000 -10.89
0.0266 -7.13 6.0000 -10.90
0.0300 -6.72 6.5000 -10.91
0.0333 -6.58 7.0000 -10.92
0.0500 -6.97 7.5000 -10.92
0.0666 -7.00 8.0000 -10.92
0.0833 -7.12 8.5000 -10.92
0.1000 -7.19 9.0000 -10.92
0.1166 -7.30 9.5000 -10.93
0.1333 -7.37 10.0000 -10.93
0.1500 -7.46 12.0000 -10.94
0.1666 -7.54 14.0000 -10.94
0.1833 -7.61 16.0000 -10.94
0.2000 -7.68 18.0000 -10.94
0.2166 -7.75 20.0000 -10.93
0.2333 -7.82 22.0000 -10.94
0.2500 -7.88
0.2666 -7.94
0.2833 -8.00
0.3000 -8.06



AQT E SOLV RESULTS

Version 1.10

06/03/92 14:57:16

TEST DESCRIPTION

Data set ........... mO07c2.set

Data set tJtte ..... RISING HEAD RESULT, M-007-C

Company............ J.M.MONTGONERY, CONSULTINGENG

Project ............ 2738.0262
Client ............. NAVY - WESTDIV

Location ........... 194_-1956 Disposal Area

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

Knowns and Constants:

No. of aata po_n_s .................. 51

Red,us of well casing ............... 2.54

Radius of well ...................... 8.89

Aquifer saturated thickness ......... 7.380

Uell screen length .................. 304.8

Static height of water in well ...... 2_80

Log(Re/Rw) .......................... 3.873

A, B, C............................. 0.000, 0.000, 2.107

ANALYTICAL METHO0

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FRON VISUAL CURVE MATCHING

VISUAL MATCHPARAMETERESTIMATES

Estimate

K = 6.2418E-004

yO = 4.7_89E-_08

TYPE CURVEDATA

= 6.2418_E-004

yO = 9.46749E+001

Time Drewdown Time Orawdown Time Drawdown
............................................................

O.O00E+O00 9.467E+001 4.500E+002 9.998E-002



OATA SET:

_O07c2,eet

lOOO._'"1'"'1'"'1'"'1""1""1""1'"'1'"_ .,o,,.
-I AQUIFER TYPE:

I Unconfined
I

-- -! SOLUTION METHOD:

eouwer-_lCe

100. TEST DATE:

Augult 8, 1991

ESTIMATED PARAMETERS:
E

,_ K = 0.000G24_ cmllec
yO = 84.87 Cm

10. I
TEST DATA:

I" HO = 119.4 ¢m
rc = 2.$4 cm
rw 8.81 cm
L = ]04,1 cm

1, 0 = £3B0,5 C_
H - m3BO.5 cm

0.1
O. 50. 100. 150. 200. 250. 300. 350. 400. 450.

Time (sec)

RISING HEAD RESULT, M-O07-C

J.M.MONTGOMERY, CONSULTING ENG cl lent: NAVY - WESTDIV

project No.: 2738.0262 Location: 1943--1956 Disposol Areo

( ( ( rr



AQTESOLV RESULTS

_, Version 1.10

06/03/92

TEST DESCRIPTION

Data set........... m007c2.set
Data set title ..... RISING HEAD RESULT, M-007-C
Company............ J.M.MONTGOMERY, CONSULTING ENG
Project ............ 2738.0262
Client............. NAVY - WESTDIV
Location ........... 1943-1956 Disposal Area
Test date.......... August 8, 1991

Knowns and Constants:
No. of data points .................. 51
Pumping rate ........................ 1
Radius (distance) to obs. well ...... 2.54

ANALYTICAL METHOD

Cooper et al. (Confined Aquifer Slug Test)

RESULTS FROM CURVE MATCHING

MATCH PARAMETER ESTIMATES

T = 5.01270E-001
S = 4.06708E-008



DATA _ET:

m007c2.eet

1. _ , , ,,l_,, l i , ,,,,I, I , , ,,11,_ .,o,,02
0.9 AQUIFER TYPE:

Conffned

0.8 50LUTION METHOD:
Cooper et al.

0.7 TEST DATE:
Au_ult 8_ 1_91

0.6 ESTIMATED PARAMETERS:

T = 0.5D13 Cm2/lec

_. • = 4.087tE-08
0.5

TEST DATA:

0.4 HO , 11e.4 cm
_C = 2,54 Cm

0.3 rw - s.Sl ©m

0.2

0.1

O.
1. 10. 100. 1000.

Time (see)

RISING HEAD RESULT, M-O07-C

J.M.MONTGOMERY,CONSULTINGENG cl lent: NAVY- WESTDIV

Project NO, : 2738.0262 Location: 1943-1956 Disposal Area

( ( (



M-013-C Elapsed Time Value
RISING HEAD FIELD DATA 0.3166 1.044

NAS ALAMEDA, CTO-107 0.3333 0.990
1991 0.4166 0.780

0.5000 "0.627
SE2000 0.5833 0.509

Environmental Logger 0.6666 0.420
08/02 07:35 0.7500 0.353

0.8333 0.296
Unit# Test 7 0.9166 0.251

1.0003 0.213

INPUT 1: Level (F) TOC 1.0833 0.184
1.1666 0.162

Reference 0.000 1.2500 0.140
SG 1.000 1.3333 0.124

Linearity 0.000 1.4166 0.111
Scale factor 10.090 1.5000 0.098
Offset 0.000 1.5833 0.086

Delay mSEC 50.000 1.6666 0.076
1.7500 0.070

Step 0 08/01 15:11:24 1.8333 0.060
1.9166 0.054

Elapsed Time INPUT 1 2.0000 0.047
(min) (ft) 2.5000 0.019

3.0000 -0.003
0.0000 0.047 3.5000 -0.006
0.0083 7.187 4.0000 -0.012
0.0166 3.291 4.5000 -0.019
0.0250 3.616 5.0000 -0.028
0.0333 3.262 5.5000 -0.022
0.0416 2.959 6.0000 -0.022
0.0500 2.947 6.5000 -0.025
0.0583 2.918
0.0666 2.803
0.0750 2.663
0.0833 2.539
0.1000 2.363
0.1166 2.204
0.1333 2.048
0.1500 1.914
0.1666 1.793
0.1833 1.679
0.2000 1.577
0.2166 1.481
0.2333 1.395
0.2500 1.312

_, 0.2666 1.239
0.2833 1.169
0.3000 1.105



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQ T E SOLV RESULTS

Version 1.10

06/03/92 15:21:47

TEST DESCRIPTION

Data set ........... mO13c.set

Data set titke ..... RISING HEAD RESULT, M-013-C

Company............ J.M.MONTGONERY, CONSULTING ENG

Project ............ 2738.0262

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

Location ........... West Beach Landfill

Test date.......... August I, 1991

Knowns and Constants:

No. of data points .................. 43

Radius of welt casing ............... 2.54

Radius of well...................... 8.89

Aquifer saturated thickness ......... 2234

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

Static height of water in well...... 2234

Log(Re/Rw) .......................... 4.889

A, B, C............................. 2.578, 0.420, 0.000

ANALYTICAL METHO0

Bouwer-Rice (Unconfined Aquifer Stug Test)

RESULTS FROMVISUAL CURVE MATCHING

VISUAL HATCH PARAMETERESTIMATES

Estimate

K = 1.9286E-003

yO = 4.0671E-008

TYPE CURVE DATA

K = 1,92858E-003

yO = 5.5002BE+OD1

Time Drawdown Time Drawdown Time Drawdown
............................................................

O.O00E+O00 5.500E+001 1.500E+002 2.051E-O01



( ( (

DATA SET:

mO13¢.eet

100, _i I lllllllllllll I: oo/03/02

AQUIFER TYPE:

Unconfined

SOLUTION METHOD:

Bouwer-Rfce

TEST DATE:

10. AUQUIt 1, 1991

E" I ESTIMATED PARAMETERS:

- 0 0 -- yO _ $5. cm

- 0 0 --
_ _o _ TEST DATA:

" 0ooI HO - 110.2 €_

1. rc - z.s4 cmre - 8.8g cm

L m ]04 . I cm
O " 2233,0 ¢m
H - R2]_.6 ©m

O. 50. 100. 15D.
Time (see)

RISING HEAD RESULT, M-013-C

J.M.MONTGOMERY,CONSULTINGENG client: NAVY- WESTDIV

project No.: 2738.0262 Location: West Beoch Landfill



AQT E S O LV RE S ULT S

Version 1.i0

03/02/92

TEST DESCRIPTION

Data set ........... m013c.set
Data set title..... RISING HEAD RESULT, M-013-C
Company ............ J.M.MONTGOMERY, CONSULTING ENGINEERS
Project ............ 2738.0262
Client............. NAVY - WESTDIV
Location........... West Beach Landfill
Test date .......... August i, 1991

Knowns and Constants:
No. of data points.................. 43
Pumping rate ........................ 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
T = 8.46886E-001
S = 2.60541E-004



( ( (

DATA SET :

m013¢ .eet

1. _ I I I IIIIII I I I IIIIII I I I IIIl::l ae/o31e2

0,9 __ I I _ AOUIPER TYPE:
Conf I nQd

0.8 _z o - SOLUTION METHOD:
Cooper et a l,

0,7 TEST DATE :
Auguat 1_ IQ91

0.6 ESTIMATED PARAMETERS:

1- T m 0.8489 cm2/eec

0,5 s - o.oDo_e0s
TEST DATA :

0.4j Ho - 110.2 _.
rc m Z.$'I cm

0._ r, = 8.11l cn

0.2

- =

0.10.
<3.1 1. 10. 100. 1000.

Time (sec)

RISINGHEAD RESULT,M-O15-C
J.M.MONTGOMERY, CONSULTING ENG client: NAVY - WESTDIV

Project No. : 2738,0262 Location: West Beach Landfill



M-021-C ElapsedTime Vo.lu¢
RISING HEAD FIELD DATA 0.3166 1.88
NAS ALAMEDA, CTO-107 0.3333 1.83

1991 0.4167 1.60
0.5000 1.41

SE1000B 0.5833 1.25
Environmental Logger 0.6667 1.12

09/12 14:50 0.7500 1.01
0.8333 0.91

Unit# 00515 Test# 1 0.9167 0.82
1.0000 0.75

INPUT 1: Level (F) TOC 1.0833 0.68
1.1667 0.62

Reference 0.00 1.2500 0.57
Scale factor 10.09 1.3333 0.52
Offset 0.00 1.4166 0.48

1.5000 0.44
Step# 0 09/12 10:21 1.5833 0.40

1.6667 0.37
Elapsed Time Value 1.75130 0.35

(min) (ft) 1.8333 0.32
1.9167 0.30

0.0000 -0.00 2.0000 0.28
0.0033 -0.00 2.5000 0.21
0.0066 -0.00 3.0000 0.16
0.0099 5.18 3.5000 0.13
0.0133 12.31 4.0000 0.11
0.0166 7.85 4.5000 0.08
0.0200 2.15 5.00130 0.07
0.0233 4.01 5.5000 0.06
0.0266 3.07 6.0000 0.06
0.0300 3.87 6.5000 0.05
0.0333 3.42
0.0500 3.07
0.0666 3.10
0.0833 3.02
0.1000 2.83
0.1166 2.74
0.1333 2.66
0.1500 2.56
0.1666 2.47
0.1833 2.40
0.2000 2.32
0.2166 2.25
0.2333 2.18
0.2500 2.11
0.2666 2.05
0.2833 1.99 '_
0.3000 1.94



AQT E S O LV RESULTS

Version i.i0

03/03/92

TEST DESCRIPTION

Data set........... m021c.set
Data set title..... RISING HEAD RESULT, M-021-C
Company............ J.M.MONTGOMERY, CONSULTING ENGINEERS
Project............ 2738.0262
Client............. NAVY - WESTDIV
Location ........... West Beach Landfill
Test date .......... September 12, 1991

Knowns and Constants:
No. of data points .................. 48
Pumping rate........................ 1
Radius to obs. well ................. 2.54

ANALYTICAL METHOD

Cooper et al. (Confined Aquifer Slug Test)

RESULTS FROM CURVE MATCHING

MATCH PARAMETER ESTIMATES

Estimate
T = 2.51308E-001
S = 3.05913E-003



DATA SET:

mO21€,eet

1. _lH I I I IIiiii I I I llilll I ! I III1_ 03103103

0.9 o co.f,..a

0._ _ 0% 4 _aLUT IO.._THaD;
Cooper et ml,

o.6_ _ EST..ATEOOA.A_ET_.S:
0 r - 0.2S13 cm21me¢

S - 0,003050
0.5

I TEST DATA:
U.4 .0 . ,1.. °.

rc - 2,54 Cm

o._ \ _, _.-,.,,°.
0. I_

_.1 1. 10. 100. 1000.
Time (sec)

RISING HEAD RESULT, M-021-C

J.M.MONTGOMERY,CONSULTINGENG cJ lent: NAVY- WESTDIV

Project No. : 2738,0262 Location: West Beach Landfill



M-.025-C ElapsedTime Value
RISING HEAD FIELD DATA 0.3166 1.11
NAS ALAMEDA, CTO-107 0.3333 1.06

_' 1991 0.4167 0.83
0.5000 0.67

SE1000B 0.5833 0.56
Environmental Logger 0.6667 0.48

08/12 09:47 0.7500 0.42
0.8333 0.38

Unit# 00515 Test# 7 0.9167 0.34
1.0000 0.32

INPUT 1: Level (F) TOC 1.0833 0.29
1.1667 0.28

Reference 0.00 1.2500 0.26
Scale factor 10.09 1.3333 0.25
Offset 0.00 1.4166 0.24

1.5000 0.23
Step# 0 08/09 16:11 1.5833 0.22

1.6667 0.21
Elapsed Time Value 1.7500 0.21

(min) (ft) 1.8333 0.21
1.9167 0.20

0.0000 0.20 2.0000 0.19
0.0033 0.99 2.5000 0.18
0.0066 1.84 3.0000 0.17

_P' 0.0099 1.82 3.5000 0.16
0.0133 5.61 4.0000 0.14
0.0166 3.00 4.5000 0.16
0.0200 2.82 5.0000 0.17
0.0233 3.70 5.5000 0.16
0.0266 3.20 6.0000 0.17
0.0300 4.04 6.5000 0.16
0.0333 3.87 7.0000 0.17
0.0500 3.41
0.0666 3.14
0.0833 2.79
0.1000 2.59
0.1166 2.39
0.1333 2.21
O.1500 2.06
0.1666 1.92
0.1833 1.79
0.2000 1.68
0.2166 1.58
0.2333 1.48
0.2500 1.39
0.2666 1.31

'_' 0.2833 1.24
0.3000 1.17



AQT E S OLV RESULTS

Version i.I0

03/03/92

TEST DESCRIPTION

Data set ........... m025c.set
Data set title..... RISING HEAD RESULT, M-025-C
Company............ J.M.MONTGOMERY, CONSULTING ENGINEERS
Project............ 2738.0262
Client............. NAVY - WESTDIV
Location ........... 1943-1956 Disposal Area
Test date .......... August 9, 1991

Knowns and Constants:
No. of data points.................. 42
Pumping rate ........................ 1
Radius to obs. well ................. 2.54

ANALYTICAL METHOD

Cooper et al. (Confined Aquifer Slug Test)

RESULTS FROM CURVE MATCHING

MATCH PARAMETER ESTIMATES

Estimate
T = 6.85626E-001
S = 8.93127E-004



( ( (

DATA SET:

mO2S¢.ee_

1. = I I Illlll I I I I IllllJ I I IlJll_ 03,03,0_E
_ ^Qu_FERT_PE:

0.9 _
- Conflnld

0.8 _ 0 50LUTIDN METHOD:
Cooper et _1.

0.7 TEST DATE:
AUgUlt Q_ IQQ1

0.6 ESTIMATED PARAMETERS:

0 T - O.SESB Cm_lse©
'r

0.5 • - o.ooo,o_,
T TEST DATA:

0.4 .o..,. o.
rc m 2._ ON

0.3 "" ''°°"

0.2

0.1
000o

1. 10. 100. 1000.
Time (sec)

RISING HEAD RESULT, M-025-C

J.M.MONTGOMERY, CONSULTING ENG cl lent : NAVY - WESTDIV

Project. NO.: 2738,0262 Location'. 1943--1956 Disposal Area



M-027-C ElapsedTime V_Io_
RISING HEAD FIELD DATA 0.3166 -34.821
NAS ALAMEDA, CTO-107 0.3333 -34.852

1991 0.4166 -34.978
0.5000 .35.073

SE2000 0.5833 -35.136
Environmental Logger 0.6666 -35.167

07/29 13:56 0.7500 -35.199
0.8333 -35.215

Unit# Test 1 0.9166 -35.230
1.0000 -35.246

INPUT 1: Level (F) TOC 1.0833 -35.246
1.1666 -35.246

Reference 0.000 1.2500 -35.262
SG 1.000 1.3333 -35.262
Linearity 0.000 1.4166 -35.262
Scale factor 49.900 1.5000 -35.278
Offset 0.010 1.5833 -35.278
Delay mSEC 50.000 1.6666 -35.278

1.7500 -35.278
Step 0 07/26 10:27:34 1.8333 -35.278

1.9166 -35.278
Elapsed Time INPUT 1 2.0000 -35.278

(rain) (ft) 2.5000 -35.293
3.0000 -35.293

0.0000 -31.370 3.5000 -35.309 ,_F
0.0083 -32.300 4.0000 -35.309
0.0166 -31.937 4.5000 -35.309
0.0250 -31.874 5.0000 -35.309
0.0333 -31.953 5.5000 -35.309
0.0416 -32.237 6.0000 -35.325
0.0500 -32.504 6.5000 -35.325
0.0583 -32.772 7.0000 -35.325
0.0666 -32.883 7.5000 -35.341
0.0750 -33.072 8.0000 -35.341
0.0833 -33.213 8.5000 -35.341
0.1000 -33.466 9.0000 -35.341
0.1166 -33.670 9.5000 -35.341
0.1333 -33.859 10.0000 -35.356
0.1500 -34.017 12.0000 -35.356
0.1666 -34.143 14.0000 -35.372
0.1833 -34.269 16.0000 -35.372
0.2000 -34.364 18.0000 -35.388
0.2166 -34.458 20.0000 -35.388
0.2333 -34.537 22.0000 -35.404
0.2500 -34.600
0.2666 -34.663
0.2833 -34.726
0.3000 -34.773



AQTE SOLV RESULTS

Version i.i0

06/03/92

TEST DESCRIPTION

Data set........... m027c.set
Data set title ..... RISING HEAD RESULT, M-027-C
Company............ J.M.MONTGOMERY, CONSULTING ENGINEERS
Project............ 2738.0262
Client............. NAVY - WESTDIV
Location........... 1943-1956 Disposal Area
Test date .......... July 26, 1991

Knowns and Constants:
No. of data points .................. 63
Pumping rate........................ 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
T = 1.81411E+000
S = 3.50000E-005



DATA SET :

m027¢.eet

1. = ' "*'"'1 '"'"'_ ' '"'"'1 ' '"'"'1 , ,,,,,_. ,.,0,,.
AQUIFER TYPE:

0.9 -- =
_- Conf I ned

0.8 _ o -- SOLUTION METHOD:

] - Cooper et Ill.
TEST DATE :

0.7 _ Ju,y=a. lg_

0.6 _ ESTIMATED PARAMETERS:

-- T - 1 . a14 cm:llllec

z_--_0.5 s - 3.SE-OS
: TEST DATA:0.4

= HO - 107,1i cm

- rc = 2.5,1 Cll

0.3 r. a.an c.

I

0.2 --l

=
0.1 -=

O. i J=lil_
0.1 1. 10. 100. 1000. 10000.

Time (sec)

RISING HEAD RESULT, M-027-C

J.M.MONTGOMERY, CONSULTING ENG cl lent : NAVY - WESTDIV

Project NO.: 2738.0262 Locotlon: 1943--1956 Disposal Area

( ( (



M-104-C Elapsed Time Value Elavsed Time Value
RISING HEAD FIELD DATA 0.3166 3.15 32.0000 0.25
NAS ALAMEDA, CTO-107 0.3333 3.14 34.0000 0.23

_r' 1991 0.4167 3.07 36.0000 0.21
0.5000 3.00 38.0000 0.19

SE1000B 0.5833 2.94 40.0000 0.19
Environmental Logger 0.6667 2.91 42.0000 0.18

08/07 17:20 0.7500 2.89
0.8333 2.87

Unit# 00515 Test# 1 0.9167 2.85
1.0000 2.82

INPUT 1: Level (F) TOC 1.0833 2.79
1.1667 2.74

Reference 0.00 1.2500 2.71
Scale factor 10.09 1.3333 2.67
Offset 0.00 1.4166 2.64

1.5000 2.60

Step# 0 08/07 11:44 1.5833 2.57
1.6667 2.53

Elapsed Time Value 1.7500 2.50
(min) (ft) 1.8333 2.47

1.9167 2.44
0.0000 -0.05 2.0000 2.41
0.0033 3.00 2.5000 2.24
0.0066 4.23 3.0000 2.09
0.0099 1.17 3.5000 1.96
0.0133 2.33 4.0000 1.84
0.0166 3.69 4.5000 1.73
0.0200 3.33 5.0000 1.63
0.0233 3.78 5.5000 1.53
0.0266 4.11 6.0000 1.45
0.0300 3.88 6.5000 1.37
0.0333 3.69 7.0000 1.30
0.0500 3.40 7.5000 1.24
0.0666 3.93 8.0000 1.18
0.0833 3.44 8.5000 1.12
0.1000 3.38 9.0000 1.07
0.1166 3.45 9.5000 1.02
0.1333 3.35 10.0000 0.97
0.1500 3.32 12.0000 0.81
0.1666 3.33 14.0000 0.69
0.1833 3.28 16.0000 0.59
0.2000 3.28 18.0000 0.52
0.2166 3.24 20.0000 0.46
0.2333 3.23 22.0000 0.40
0.2500 3.22 24.0000 0.35
0.2666 3.21 26.0000 0.33

_' 0.2833 3.18 28.0000 0.30
0.3000 3.17 30.0000 0.27



AQT E S OLV RE S ULT S

Version i.i0

06/03/92

TEST DESCRIPTION

Data set........... ml04c.set
Data set title..... RISING HEAD RESULT, M-104-C
Company............ J.M.MONTGOMERY, CONSULTING ENGINEERS
Project............ 2738.0262
Client............. NAVY - WESTDIV
Location ........... Background Well
Test date .......... August 7, 1991

Knowns and Constants:
No. of data points .................. 71
Pumping rate ........................ 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
T = 1.38237E-002
S = 7.50000E-003



( ( (

DATA SET:

mlO4¢.eet

1. o AQUIFER TYPE:

_0 o DO0 _ Conffn*d
0.9 SOLUTION METHOD:

Cooper ot al.

0.8 TE_T DATE:

Augult 7_ 1991
0.7

ESTIMATED PARAMETERS:

0.6 T - 0.01382 cm21me¢
S - 0,0075

_ 0.5 TEST DATA:
HO _ 110,3 Cm

0.4 I rc - z.s_ cm
rw - 8.90 cm

0.3

0.2

0.1

0.1 1. 10. 100. 1000. 10000.
Time (sec)

RISING HEAD RESULT, M-104-C

J.M.MONTGOMERY, CONSULTING ENG cJlent: NAVY - WESTDIV

Project No.: 2738.0262 Location: Bockground Well



M-001-E ElapsedTime Value
RISING HEAD FIELD DATA 0.3166 0.724
NAS ALAMEDA, CTO-107 0.3333 0.693

_' 1991 0.4166 0.582
0.5000 • 0.504

SE2000 0.5833 0.456
Environmental Logger 0.6666 0.409

07/29 14:06 0.7500 0.378
0.8333 0.346

Unit# Test 5 0.9166 0.315
1.0000 0.299

INPUT 1: Level (F) TOC 1.0833 0.283
1.1666 0.267

Reference 0.000 1.2500 0.252
SG 1.000 1.3333 0.236
Linearity 0.000 1.4166 0.220
Scale factor 49.900 1.5000 0.220
Offset 0.010 1.5833 0.204
Delay mSEC 50.000 1.6666 0.204

1.7500 0.189
Step 0 07/26 14:58:14 1.8333 0.189

1.9166 0.189
Elapsed Time INPUT 1 2.0000 0.173

(min) (ft) 2.5000 0.141
3.0000 0.126

_' 0.0000 5.955 3.5000 0.110
0.0083 2.300 4.0000 0.094
0.0166 4.017 4.5000 0.078
0.0250 1.906 5.0000 0.078
0.0333 3.025 5.5000 0.078
0.0416 2.032 6.0000 0.078
0.0500 2.394 6.5000 0.078
0.0583 1.985 7.0000 0.063
0.0666 2.032 7.5000 0.063
0.0750 1.843 8.0000 0.063
0.0833 1.811 8.5000 0.063
0.1000 1.638 9.0000 0.047
0.1166 1.496 9.5000 0.047
0.1333 1.386 10.0000 0.047
0.1500 1.292
0.1666 1.197
0.1833 1.118
0.2000 1.055
0.2166 0.992
0.2333 0.945
0.2500 0.882
0.2666 0.835

_" 0.2833 0.803
0.3000 0.756



AO T E SOLV RESULTS

Version 1.10

06/04/92 02:17:51

TEST DESCRIPTION

Data set .......... mOOle.set

Data set title .... RISING HEAD RESULT, M-OOI-E

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

Project........... 2738.0262
CLient............ NAVY - WESTDIV

Location .......... 1963-I_6 Disposal Area

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

Knowns and Constants:

No. of data points .................. 53

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

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

Aquifer saturated thickness ......... 407.8

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

Static height of water in well ...... 607.8

Log(Re/Rw) .......................... 3.221

A, B, C............................. 0.000, 0.000, 2.732

=============_===========z=_====_=_=_==_==_========================== .....

ANALYTICAL METHO0

@ouwer-Rice (Unconfined Aquifer SLug Test)

= = _= ==::: ===: ===: = =====================================

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCHPARAMETERESTIMATES

Estimate

K = 1.8817E-003

yO = 4.7289E-308

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 3.95793E-004

yO = 1.7"_290E+001

Time Drawdown Time Orawdown Time Drawdown
............................................................

O.O00E+O00 1.733E+001 3.600E+002 2.652E-001



( ( (

DATA SET:

_O01e.eet

100.l,,,,,,,,i,,,,,,,,,l,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,_ ,,,o4,.=
AQU_FE.TYPE:
Unconf I ned

___ SOLUTION METHOD:

louwer-Rlce

TEST DATE:
i

July 2°. 10°1

0

E _ ESTIMATED PARAMETERS:
_ K - 0.000395| cmlsQc

o 10. -- __ yo - _7.13c=
I

TEST DATA:

I HO . 11.14 Cm
_ 0 rc n 2.$4 €1

-- 0 0 0 O rl 5.71 cm

L - |04,1 ¢m

0 = 407.l Ci
H - 407.1 Cm

:ooi1. II IIIII1t111111

O. 60. 120. 180. 240. 300. 360.
Time(sec)

RISING HEAD RESULT, M-OO1-E
J.M.MONTGOMERY,CONSULTINGENG cl lent: NAVY- WESTDIV

Project No,: 2738.0262 Location: 1943-1956 Disposol Areo



M4102-E ElapsedTime Value
RISING HEAD FIELD DATA 0.3166 0.53
NAS ALAMEDA, CTO-107 0.3333 0.50

1991 0.4167 0.35
0.5000 0.26

SE1000B 0.5833 0.19
Environmental Logger 0.6667 0.14

09/11 17:20 0.7500 0.09
0.8333 0.08

Unit# 00515 Test# 9 0.9167 0.05
1.0000 0.05

INPUT 1: Level (F) TOC 1.0833 0.04
1.1667 0.03

Reference 0.00 1.2500 0.02
Scale factor 10.09 1.3333 0.02
Offset 0.00 1.4166 0.02

1.5000 0.01
Step# 0 09/11 15:01 1.5833 0.01

1.6667 0.01
Elapsed Time Value 1.7500 0.01

(min) (ft) 1.8333 0.00
1.9167 0.00

0.0000 -0.00 2.0000 0.00
0.0033 -0.00 2.5000 0.01
0.0066 0.77 3.0000 0.02
0.0099 4.37 3.5000 0.01
0.0133 4.96
0.0166 5.98
0.0200 4.25
0.0233 2.20
0.0266 0.84
0.0300 2.54
0.0333 2.90
0.0500 2.05
0.0666 1.79
0.0833 1.62
0.1000 1.47
0.1166 1.34
0.1333 1.23
0.1500 1.13
0.1666 1.04
0.1833 0.96
0.2000 0.88
0.2166 0.82
0.2333 0.76
0.2500 0.71
0.2666 0.65
0.2833 0.61
0.3000 0.57



<<<<<<<<<<<<<_<<<<<<<<<<<<_<<_<<_<<_<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT E SOLV RESULTS

Version 1.10

06104192 02:19:54

-----_====zzz=zzzzzzz=zz=zzlszzzmmzzlmzzzlzzzzzzzzzz=zzz======z==z=========_ ......

TESTDESCRIPTION

Data set ........... mOO2e.set

Data set title ..... RISING HEADRESULT,M-OO2-E

Company............ J.M.NO#TGOMERY,CONSULTINGEMG

Project............ 2738.0262
CLient ............. NAVY- WESTDIV

Location ........... 1943-1956 Disposer Area

Test date .......... Septmber 11, 1991

Knownsand Constants:

No. of data points.................. 35

Radius of watt casing ............... 2.54
Radius of wett ...................... 5.79

Aquifer saturated thickness ......... 474,9
Wett screen tength .................. 304.8

Static height of water in watt ...... 474.9

Log(Re/Rw)..........................3.317

A, B, C.............................0.000, O.OOO, 2.732

====== ===================== = = = ============================

ANALYTICALMETHQO

8ouwer-Rice (Unconfined Aqu|fer Stug Test)

VISUALMATCHPARAMETERESTIMATES

Estimate

K = 2.2549E-003

yO = 4.7289E-308

TYPECURVEDATA

K = 2.25486E-003

yO = 4.77102E+001

_I_, Time Orawdown Time Ore_wn Time Ora_own
............................................................

O.O00E+O00 4._IE+001 1.000E+002 7.760E-002



DATA SET :

mO02a,eet

1oo..,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,.,,i,,,,,,,,_ ...o..._
_" AQUIFER TYPE:

Uncontr I hid

SOLUTION METHOD:

8ouwtr- RIce

TEST DATE:

10. Septlmber 11, lSaSll

,_ ESTIMATED PARAMETERS:K - Q.Q02255 cmllleC

yO - 47.71 <:it

TEST DATA:
I'I HO J el.ll cm

rc - ,.S4 ::1. rw s. 711
L _ |04, I Cm
b _ 47"1 .I ell
H _ 474 ,II cm

I

0.1
O. 20. 40. 60. 80. 10D.

Time (sec)

RISING HEAD RESULT, M-OO2-E

J,M.MONTGOMERY,CONSULTINGENG cl lent: NAVY- WESTDIV

Project. NO. : 2738.0262 Location'. 194.3--1956 Disposal Area

( ( (



M-018-E ElapsedTime V_l!j¢
RISING HEAD FIELD DATA 0.3166 2.29
NAS ALAMEDA, CTO-107 0.3333 2.22

1991 0.4167 1.94
0.5000 1.70

SE1000B 0.5833 1.46
Environmental Logger 0.6667 1.29

09/13 12:43 0.7500 1.14
0.8333 1.01

Unit# 00515 Test# 7 0.9167 0.92
1.0000 0.81

INPUT 1: Level (F) TOC 1.0833 0.72
1.1667 0.64

Reference 0.00 1.2500 0.57
Scale factor 10.09 1.3333 0.51
Offset 0.00 1.4166 0.46

1.5000 0.41
Step# 0 09/13 10:14 1.5833 0.37

1.6667 0.33
Elapsed Time Value 1.7500 0.29

(min) (ft) 1.8333 0.26
1.9167 0.25

0.0000 1.35 2.0000 0.22
0.0033 8.14 2.5000 0.13
0.0066 11.09 3.0000 0.07

_' 0.0099 6.54 3.5000 0.04
0.0133 3.18 4.0000 0.03
0.0166 3.58
0.0200 3.72
0.0233 4.51
0.0266 4.13
0.0300 3.83
0.0333 3.85
0.0500 3.73
0.0666 3.58
0.0833 3.46
0.1000 3.35
0.1166 3.24
0.1333 3.15
0.1500 3.05
0.1666 2.95
0.1833 2.87
0.2000 2.79
0.2166 2.71
0.2333 2.63
0.2500 2.55
0.2666 2.48

_' 0.2833 2.41
0.3000 2.35



........ ==========================================================

TEST DESCRIPTION

Data set ........... mO18e.set

Data set title ..... RISING HEADRESULT,M-O18-E

Company............ J.M.MONTGOMERY,CONSULTINGENG

Project ............ 2738.0262
Client ............. NAVY- WESTDIV

Location ........... West Beech Landfill

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

Knownsand Constants:

No. of data points .................. 42

Radius of well casing ............... 2.54
Radius of well ...................... 10.16

Aquifer saturatedthickness .........1201

Well screen length .................. 304.8
static height of water in welt ...... 1201

Log(Re/Rw).......................... 3.377

A, B, C............................. 0.000, 0.000, 1.969

===========================================================

ANALYTICALMETHO0

Bouwer-Rice (Unconfined Aquifer SLug Test)

VISUALMATCHPARAMETERESTIMATES

Estimate

K = 8.1049E-004

yO = 4.7289E-_08

<<<<<<<<<<<<<<<<<<_<<<<<<<<<<<<<<<<<<<<_>>>>>>>>>>>>>>>>>>>>>>>>>__>>>>>>>>>>>>>

TYPECURVEDATA

K = 8.10494E-004

yO = 9.16593E+001

Time Drawdown Time Drawdown Time Drawdown
............................................................

O.O00E+O00 9.166E+001 2.400E+002 3.967E-001



(, ( (

DATA SET :

m019e,eet

1000. "1 I I I I I I I I i I I I I I I I I I I i i i i i 1 i i i: D8104102

AGUiPER TYPE:

Uncoe f t ned

5DLUT ION METHOD:

aouwlr- R ! _

100. --- _ TEST DATE:Sep_.elr_er 131, 1991

ESTIMATED PARAMETERS:

E i K - O.QDQBID5 _n=/me_'

yO - 01 ,O0 cm
o 10.
I TEST DATA:
-r- -- o - HO= t1_,4 €,,,

rc - z.54 ¢_
_ 0 -- re . ID,1B cm

L = 304.1 crl

1. D - 1200.S ¢11
H = 120Q.9 €lr.

0.1 lillli IIIJlllillllilllliilili
O. 80. 1(30. 24-0.

Time (see)

RISING HEAD RESULT, M-O18-E

J,M,MONTGOMERY, CONSULTING ENG cl lent: NAVY - WESTDIV

Project NO.: 2738.0262 Location: West Beech Landfill



M-019-E ElapsedTime V_Iu¢
RISING HEAD FIELD DATA 0.3000 0.71
NAS ALAMEDA, CTO-107 0.3166 0.65

1991 0.3333 0.59
0.4167 0.39

SE1000B 0.5000 0.26
Environmental Logger 0.5833 0.17

09/12 15:10 0.6667 0.12
0.7500 0.08

Unit# 00515 Test# 9 0.8333 0.06
0.9167 0.04

INPUT 1: Level (F) TOC 1.0000 0.03
1.0833 0.02

Reference 0.00 1.1667 0.01
Scale factor 10.09 1.2500 0.01
Offset 0.00 1.3333 0.00

1.4166 0.00
Step# 0 09/12 13:20 1.5000 0.00

1.5833 0.00
Elapsed Time Value 1.6667 0.00

(min) (ft) 1.7500 0.00
1.8333 0.00

0.0000 -0.13 1.9167 0.00
0.0033 0.28 2.0000 0.00
0.0066 8.56 2.5000 -0.01
0.0099 11.81 3.0000 -0.01 '_4
0.0133 9.32 3.5000 -0.02
0.0166 4.89
0.0200 2.51
0.0233 1.72
0.0266 2.73
0.0300 3.63
0.0333 3.47
0.0500 2.98
0.0666 2.66
0.0833 2.39
0.1000 2.16
0.1166 1.95
0.1333 1.77
0.1500 1.61
0.1666 1.46
0.1833 1.33
0.2000 1.22
0.2166 1.11
0.2333 1.01
0.2500 0.92
0.2666 0.85
0.2833 0.77



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>)>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQTESOLV RESULTS

Version 1.10

06104192 02:24:06

TESTDESCRIPTION

Data set .......... mO19e.aet

Data set title .... RISING HEADRESULT,M-O19-E

Company........... J.M.MONTGGMERY,CONSULTINGENG

Project ........... 2738.0262
CLient ............ NAVY- WESTDIV
Location .......... West Beach Landfitt

Test date ......... September 12, 1991

Knownsand Constants:

No. of data points .................. 31
Radius of weLL casing ............... 2.54

Radius of weLL...................... 10.16

Aquifer saturated thickness ......... 1041
WetL screen tength .................. 304.8
Static height of water in _etL ...... 1041

Log(Re/h) .......................... 6.398

A, B, C............................. 2.664, 0.397, 0.000

=====_ZZIISlZZ====ZlZZBZ_SB_ImXZZmZBBWBISlSZmZmZSIIZZZZZ===ZZ========:

ANALYTICALMETHOD

Bouwer-Rice (UnconfinedAquifer SLug Test)

RESULTSFROMVISUkL CURVEMATCHING

VISUALMATCHPARAMETERESTIMATES

Est|mate

K = 3.7607E-003

yO = 4.7289E-308

TYPECURVEDATA

K = 3.94930E-003

yO = 9.98108E+001

Time Drawdown T_me Drawdown Time Drawdown
........................................

O.O00E+O00 9.981E+001 7.500E+001 1.720E-001



DATA SET:

mOtge.eet

looo. _""'"'l'"'"'"l'""""l"'"'"'l'"'""_ o.,o_,.=
AQUIFER TYPE:

Unconfined

SOLUTION METHOD:

100. eo=.,r-_==,
TEST DATE:

septenbtr 1_, 1991

'0 ESTIMATED PARAMETERS:K = 0.003949 cm/le_

_0 10. yo ee,lq cm

TEST DATA:

i HO m 110.E cmrc = _,sd ¢m
rw to.qE Cm
L m 304.0 cm

1. D _ 1040.B C_
H m lO4g.g cm

0.1 i,zllil,tltillli,,,llllllittJIllJllli,iIilliiiiil
O. 15. 30. ¢5. 60. 75.

Time (see)

RISING HEAD RESULT, M-O19-E

J.M.MONTGOMERY,CONSULTINGENG cI lent: NAVY- WESTDIV

Project No. : 2738.0262 Location: West Beach Landfill

( ( (



M-020-E ElapsedTime Value
RISING HEAD FIELD DATA 0.3166 1.88
NAS ALAMEDA, CTO-107 0.3333 1.81

_' 1991 0.4167 1.50
0.5000 1.24

SE1000B 0.5833 1.04
EnvironmentalLogger 0.6667 0.85

09/12 15:05 0.7500 0.73
0.8333 0.62

Unit# 00515 Test# 5 0.9167 0.52
1.0000 0.44

INPUT 1: Level (F) TOC 1.0833 0.37
1.1667 0.31

Reference 0.00 1.2500 0.26
Scale factor 10.09 1.3333 0.21
Offset 0.00 1.4166 0.18

1.5000 0.14

Step# 0 09/12 12:30 1.5833 0.12
1.6667 0.10

Elapsed Time Value 1.7500 0.08
(min) (ft) 1.8333 0.07

1.9167 0.05
0.0000 -0.00 2.0000 0.04
0.0033 -0.00 2.5000 -0.00
0.0066 0.11 3.0000 -0.02
0.0099 8.16 3.5000 -0.01
0.0133 15.09
0.0166 6.54
0.0200 2.96
0.0233 2.16
0.0266 3.48
0.0300 3.33
0.0333 3.62
0.0500 3.72
0.0666 3.51
0.0833 3.34
0.1000 3.19
0.1166 3.06
0.1333 2.93
0.1500 2.80
0.1666 2.69
0.1833 2.58
0.2000 2.47
0.2166 2.38
0.2333 2.28
0.2500 2.19
0.2666 2.11

_' 0.2833 2.03
0.3000 1.95



<,(,<<<_<<,,,,,<,<<,<<<<<<<<''''<<<'<<<_>)>)>>>>>>>)>>>>>>>>>>,) >>>>>>>>>>>>>>>

AQTESOLV RESULTS

Version 1.10

0610/.192 02 :26 :50

=====_=_Z==_=_====z=_===z_Z=_==zZ_=_===_=__==_==_=_=_======

TEST DESCRIPTION

Data set ........... mOZOe.set

Data set title ..... RISING HEADRESULT,N-O20-E

Company............ J.M.NOMTG_ERY, CONSULTINGENG

Project ............ 2738.0262
CLient ............. NAVY* _STDIV

Location ........... Uest Beach LandfiLL

Test date .......... September 12, 1991

Knownsand Constants:

No. of data points .................. 37

Radius of ,ett casing ............... 2.54
Radiusof wett...................... 10.16
Aquifer saturated thickness ......... 876.7
Wett screen tength .................. 304.8

Static height of water in welt ...... 876.7

Log(Re/Rw).......................... 3.201

A, B, C............................. 0.000, 0.000, 1.969

ANALYTICALMETHO0

Bo_er-Rice (UnconfinedAquiferSLug T.t)

VISUALNATCHPARAMETERESTINATES

Estimate

K = 1.1928E-003

yO = 4.7289E-308

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>_>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPECURVEDATA

K = 1.19276E-003

: 9.56185E+001

Time Dra_o_ Time Dra_ Time Dra_own
............................................................

O.O00E+O00 9.562E+001 1.200E+002 1.3_E+000



(, ( ('

DATA SET :

mO20e .Get.

1000. -I I I I Ill I I I II I I I I J l I I I I I f I I I I J-- oo,o,,o=
I I

" AQUI PER TYPE:

-- Uncon f I hid

- SOLUTION METHOD:

-J !i_ou_lr- IR€cl

TEST DATE :

100. =.,,._._ t2. _=Q1
_'_ ESTIMATED PARAMETERS:
E
U K . 0.001103 cmllec

yO - 05.02 cm
O
-r- TEST DATA:
"T- H0 - t13,4 cm

rc - 2.$_ Cm
10. rw - 10.1 = cm

L = 304 . I Cm

O 175 , 7 cnl
H - I_1t.7 Ctl

1. I=lJl,JiJl IIBa==IiJI,J,lJ,,IPI
O. $0. 80. 120.

Time (see)

RISING HEAD RESULT, M-O20-E

J.M.MONTGOMERY,CONSULTINGENG clrent: NAVY- WESTI)IV

project rlo. : 27,38.0262 Locotron: West Beach Landfill



M-021-E ElapsedTime Value ElapsedTime Value
RISING HEAD FIELD DATA 0.3166 3.90 32.0000 -0.02
NAS ALAMEDA, CTO-107 0.3333 3.89 34.0000 -0.09

1991 0.4167 3.85 36.0000 -0.16
0.5000 3.82 38.0000 -0.23

SE1000B 0.5833 3.78 40.0000 -0.28
Environmental Logger 0.6667 3.73 42.0000 -0.34

09/12 14:54 0.7500 3.72 44.0000 -0.38
0.8333 3.69

Unit# 00515 Test# 2 0.9167 3.67
1.0000 3.64

INPUT 1: Level (F) TOC 1.0833 3.61
1.1667 3.58

Reference 0.00 1.2500 3.55
Scalefactor 10.09 1.3333 3.52
Offset 0.00 1.4166 3.50

1.5000 3.47

Step# 0 09/12 11:00 1.5833 3.45
1.6667 3.42

ElapsedTime Value 1.7500 3.39
(min) (ft) 1.8333 3.37

1.9167 3.34
0.0000 -0.00 2.0000 3.32
0.0033 -0.02 2.5000 3.17
0.0066 4.72 3.0000 3.03
0.0099 10.93 3.5000 2.90
0.0133 14.82 4.0000 2.78
0.0166 8.85 4.5000 2.66
0.0200 1.79 5.0000 2.53
0.0233 1.40 5.5000 2.43
0.0266 4.04 6.0000 2.32
0.0300 5.35 6.5000 2.22
0.0333 4.42 7.0000 2.13
0.0500 4.03 7.5000 2.03
0.0666 4.02 8.0000 1.94
0.0833 4.03 8.5000 1.86
0.1000 4.02 9.0000 1.78
0.1166 4.01 9.5000 1.70
0.1333 3.99 10.0000 1.62
0.1500 3.98 12.0000 1.34
0.1666 3.97 14.0000 1.11
0.1833 3.96 16.0000 0.90
0.2000 3.95 18.0000 0.72
0.2166 3.95 20.0000 0.56
0.2333 3.94 22.0000 0.43
0.2500 3.93 24.0000 0.31
0.2666 3.92 26.0000 0.22
0.2833 3.91 28.0000 0.13
0.3000 3.90 30.0000 0.05



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT E SOL V RESULTS

Version 1.10

06104/92 02:29:29

====================_z=z============================================

TEST DESCRIPTION

Data set .......... mO21e.set

Data set titte .... RISING HEAD RESULT, M-O21-E

COaMoany........... J.N.MONTGOMERY, CONSULTING ENG

Project ........... 2738.0262

Client ............ NAVY - _/ESTDIV

Location .......... West Beech Landfitl

Test date ......... Septefd_er 12, 1991

Knowns arw:JConstants:

No. of data points .................. 61

Radius of wet[ casing ............... 2.54

Radius of well...................... 10.16

Aquifer saturated thickness ......... 927.2

gett screen tength .................. 304.8

Static height of water in watt ...... 927.2

Log(Re/Rw) .......................... 3.233

A, B, C............................. 0.000, 0.000, 1.969

=======z_= ======z_=============z_====_ z = =zzz======_z== ======:z z z =z z

ANALYTICAL METHO0

Bou_er-Rice (Unconfined Aquifer Stug Test)

RESULTS FROMVISUAL CURVE MATCHING

VISUAL MATCHPARAMETERESTIMATES

Estimate

K = 5.1549E-005

yO = 4.7289E-308

TYPE CURVE DATA

K = 5.15491E-005

yO = 1.19609E+002

._ Time Drawdown Time Drawdown Time Drawdown
............................................................

O.OOOE+O00 1.196E+002 1.800E+003 7.942E+000



DATA SET :

11021e ,Set

1000. -I I I I ,I I I I I II I I I I I I I I ' Ill , , , , ,-- .,o,,o2
I !

_ __ AQUIFER TYPE:
U_conf I ned

SOLUTION METHOD:

Bouwer- Rice

TEST DATE:

100. s.p_.-_o_1_, t_1

_" ESTIMATED PARAMETERS',K = _.154gE-05 Cmllg'l:

yO - 118.0 _m

TEST DATA:
O H0 . 1_2,8 cm

rc - Z, $d cm
10. r,, . ln.lB cm

I
0 = L = 304 , I €¢l

-i D - 1127.Z cll
H - g2") 2 cnl

0

!

1. I I i ili I i i I I i i I I I i i I I i III i i i i I
O. 600, 1200. 1800,

Time (see)

RISING HEAD RESULT, M-O21-E

J.M.MONTGOMERY, CONSULTING ENG cl lent: NAVY - WESTDIV

Project. No. : 2738.0262 Location: West Beech Landfill

( ( (



M-022-E ElapsedTime Value
RISING HEAD FIELD DATA 0.3166 0.03
NAS ALAMEDA, CTO-107 0.3333 0.00

1991 0.4167 0.01
0.5000 0.00

SE1000B 0.5833 0.00
Environmental Logger 0.6667 -0.00

09/13 12:41 0.7500 -0.00
0.8333 0.00

Unit# 00515 Test# 5 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 -0.00
Scale factor 10.09 1.3333 -0.00
Offset 0.00 1.4166 -0.00

1.5000 -0.00

Step# 0 09/13 09:43 1.5833 -0.00
1.6667 -0.00

Elapsed Time Value 1.7500 -0.00
(min) (ft) 1.8333 -0.00

1.9167 -0.01
0.0(O 0.00 2.0000 -0.00
0.0033 1.54
0.0066 4.29
0.0099 3.12
0.0133 1.87
0.0166 1.87
0.0200 1.21
0.0233 0.87
0.0266 0.31
0.0300 0.33
0.0333 0.42
0.0500 -0.27
0.0666 -0.30
0.0833 -0.01
0.1000 0.23
0.1166 0.21
0.1333 0.03
0.1500 -0.10
0.1666 -0.08
0.1833 0.01
0.2000 0.08
0.2166 0.07
0.2333 0.01
0.2500 -0.03
0.2666 -0.02
0.2833 0.01
0.3000 0.03



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>_>>>>>>>>>>>>>_>>>>>>>>>>>>>>>>>>>

AQTESOLV RESULTS

Version 1.10

06/04/92 02:31 :59

TEST DESCRIPTION

Data set ........... mOZ2e.set

Data set title ..... RISING HEAD RESULT, N-O22-E

Company............ J.M.MONTGOMERY, CONSULTINGENG

Project ............ 2T58.0262
Client ............. NAVY - I,qESTOIV

Location ........... West Beach Landfill

Test date .......... Septadoer 13, 1991

Knowns and Constants:

No. of date points .................. 7

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

Radius of welt ...................... 10.16

Aquifer saturmted thickness ......... 979

Welt screen length .................. 304.8

Static height of water in welt ...... 979

Log(Re/Rw) .......................... 3.263

A, B, C............................. 0.000, 0.000, 1.969

=======================================:=====================

ANALYTICAL METHOD

Bou_er-Rice (Unconfined Aquifer Stug Test)

=========m=szl=:=:==:==:=:===zz==:=::=:s======:==::::==:===:

RESULTS FROMVISUAL CURVEMATCHING

VISUAL MATCHPARAMETERESTIMATES

Estimate

K = 5.4582E'002

yO = 8.8085E+001

<<<<<<_<<<<<<<<<<<<<<<_<<<<_<<<<<<<<__<<>_>>>>>>__>>>>>>>>_>>>_>>>>_>>>>>>>>>>>>

TYPE CURVEDATA

K = 5.45817E-002

yO = 8.80850E+001

Time Drawdown Time Drawdown Time Drawdown
............................................................

O.O00E+O00 8.BO8E+O01 2.000E+O00 3.734E+000



( ( (

DATA SET:

m022e.eet

100.__,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,, L. .,o,,,_AOUIFER TYPE:

Z O O O - Un¢oeftned

SOLUTION METHOD:

Bouwer-Alee

TEST DATE:

Septelrlber 13. 1991

"_ ESTIMATED PARAMETERS:E
O K - 095,58 cm/lec

O 10. vo - ee,oe _m
I

TEST DATA:
I HO = 95.1 Cm

rc _.$_ cm

rw -- 10.1B Cm

L - 304.l cm

D " 979, C.
=,H G?9.

1. , II Iii IIi iiiiiiii illlllllll ill Iiiii iiiii
O. 0.5 1. 1.5 2.

Time (sec)

RISING HEAD RESULT, M-O22-E

J.M.MONTGOMERY,CONSULTINGENG client: NAVY- WESTDIV

Project. NO.: 2738.0262 Location: West Beach Landfill



N-023-E ElapsedTime Value
RISING HEAD FIELD DATA 0.3166 0.83
NAS ALAMEDA, CTO-107 0.3333 0.77

1991 0.4167 0.54
0.5000 0.37

SE1000B 0.5833 0.30
Environmental Logger 0.6667 0.21

09/13 12:36 0.7500 0.16
0.8333 0.13

Unit# 00515 Test# 1 0.9167 0.11
1.0000 0.09

INPUT 1: Level (F) TOC 1.0833 0.07
1.1667 0.07

Reference 0.00 1.2500 0.06
Scale factor 10.09 1.3333 0.06
Offset 0.00 1.4166 0.05

1.5000 0.05

Step# 0 09/13 08:54 1.5833 0.05
1.6667 0.04

Elapsed Time Value 1.7500 0.04
(min) (ft) 1.8333 0.05

1.9167 0.05
0.0000 -0.05 2.0000 0.05
0.0033 0.29 2.5000 0.06
0.0066 5.74 3.0000 0.06
0.0099 12.40
0.0133 7.84
0.0166 2.94
0.0200 2.12
0.0233 3.09
0.0266 3.80
0.0300 3.64
0.0333 3.43
0.0500 3.04
0.0666 2.75
0.0833 2.51
0.1000 2.30
0.1166 2.11
0.1333 1.94
0.1500 1.79
0.1666 1.65
0.1833 1.52
0.2000 1.40
0.2166 1.30
0.2333 1.20
0.2500 1.11
0.2666 1.03
0.2833 0.96
0.3000 0.89



<<<<<_<<<<<<<<<<<<<<<<_<<<<<<<<_<<<<<<>>>>>>_>>>>>>_>>>>>>>>>>>>>_>>>>>>>>>>>>

AOTE SOLV RESULTS

Version 1.10

06104192 02:35: 11

TESTDESCRIPTION

Data set .......... mO23e,set

Data set title .... RISING HEADRESULT,M-O23-E

ConT)any........... J.M.MONTGOMERY,CONSULTINGENG

Project ........... 2738.0262
Client ............ NAVY- t_ESTOIV

Location .......... West Beach Landfill

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

Knownsand Constants:

NO. of data points .................. 38

Radius of well casing ............... 2.54
Radius of well ...................... 10.16

Aquifer saturated thickness ......... 899,2

Well screen length .................. 304.8
static height of water in wet[ ...... 899.2

Log(Re/Rw).......................... 3,215

A, B, C............................. 0.000, 0.000, 1.969

=========================================================================== .....

ANALYTICALMETHO0

Bouuer-Rice (Unconfined Aquifer SLug Test)

VISUALMATCHPARAMETERESTIMATES

Estimate

K = 2.3466E-003

yO = 8.8085E+001

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>_>>>>>>>_>>>>>>>>>>_>__>>>>>>>>>>>>>

TYPECURVEDATA

K = 2.34656E-003

yO = 9.22027E+001

Time Drawdown Time Drawdown Time Drawdown
g

............................................................

O.O00E+DO0 9.220E+001 1.000E+002 9.333E-002



DATA SET:

mO23e.eet

1ooo._,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,_.,o_,.
AQUIFER TYPE:

UN{oBf|nld

50LUTIDN METHOD:

BouwQr-R(e_

TE5T DATE:

I00, __ Sep_e_er t3, 1991

_'. ESTIMATED PARAMETERS:
E
O K - 0.QD2347 cm/mec

y0 82,2 cm
O

I TEST DATA:
HO . 115.8 ¢m
FC - 2.$_ Cm

10. r. 10.18 _=
t - 304.B cm
b - 889.2 CR
H = 899.9 cm

0
O0

0 0 0

1. IIIIIIIIIIIIllll

0. 20. 40. 60. 80. 100.
Time (sec)

RISING HEAD RESULT, M-O23-E

J.M.MONTGOMERY, CONSULTING ENG clfent: NAVY - WESTDIV

Project. No, : 2738.0262 Location', Vest Beach Landfill

( ( (



M-024-E ElapsedTime Vixlue
RISING HEAD FIELD DATA 0.3166 0.25
NAS ALAMEDA, CTO-107 0.3333 0.21

1991 0.4167 0.05
0.5000 • -0.05

SE1000B 0.5833 -0.11

Environmental Logger 0.6667 -0.16
09/11 17:12 0.7500 -0.19

0.8333 -0.21
Unit# 00515 Test# 1 0.9167 -0.22

1.0000 -0.24
INPUT 1: Level (F) TOC 1.0833 -0.24

1.1667 -0.25
Reference 0.00 1.2500 -0.26
Scale factor 10.09 1.3333 -0.26
Offset 0.00 1.4166 -0.27

1.5000 -0.27

Step# 0 09/11 13:02 1.5833 -0.27
1.6667 -0.28

Elapsed Time Value 1.7500 -0.28
(min) (ft) 1.8333 -0.28

1.9167 -0.28
0.0000 -0.29 2.0000 -0.28
0.0033 -0.29 2.5000 -0.30
0.0066 0.07 3.0000 -0.30
0.0099 6.19
0.0133 13.70
0.0166 8.33
0.0200 4.57
0.0233 1.47
0.0266 1.04
0.0300 2.72
0.0333 2.86
0.0500 2.36
0.0666 2.03
0.0833 1.78
0.1000 1.56
0.1166 1.36
0.1333 1.20
0.1500 1.05
0.1666 0.92
0.1833 0.81
0.2000 0.71
0.2166 0.62
0.2333 0.54
0.2500 0.47
0.2666 0.40
0.2833 0.35
0.3000 0.29



AQ T E SOL V RESULTS

Version 1.10

06/04/92 02:39:38

TEST DESCRIPTION

Data set ........... mO24e.set

Data set title ..... RISING HEAD RESULT, M-O24-E

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

Project ............ 2738.0262

CLient ............. NAVY - WESTDIV

Location ........... West Beach Landfill

Test date .......... September 11, 1991

Knowns and Constants:

No. of data points .................. 19

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

Radius of well...................... 10.16

Aquifer saturated thickness ......... 801.]

Well screen length.................. _04.8

Static height of water in well ...... 801.3

Log(Re/Rw) .......................... 3.15

A, B, C ............................. 0.000, 0.000, 1.969

================================================================================

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUALMATCHPARAMETERESTIMATES

Estimate
K = 5.1635E-003

yO = 8.8085E+001

<<<<<<_<<<<<<<<<<<_<<<<<_<<(<<<<<<_<<<<<>_>>>>>>>>>>>>>>>>>_>>>>>>_>>>>>>>>>>>>>

TYPE CURVEDATA

K = 4.57371E-003

yO = 8.36002E+001

Time Orawdown Time Dr_wdown Time Drawdown

............................................................

O.O00E+O00 8.360E+001 2.500E+001 2.708E+000



( ( (

DATA SET:

mO24e,eet

100._,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,L .,o.,.=
AQUIFERT_PE:
Un¢oflflned

SOLUTION METHOD:

Bouwer-Rlce

TEST DATE:

Stptember 11, 1991

"" ESTIMATED PARAMETERS:
E

K . 0.0045_4 cm/mt¢

0 I0. vo - e3.a cm
I

TEST DATA:
I HO - 8_.1_ cm

_¢ - 2.51 Cm
: rw 10.19 cm

L _ ]04,| cm
D m gO1.] Cm
H - O01.] cm

e

I. ,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,
O. 5. 10. 15. 20. 25.

Time (sac)

RISING HEAD RESULT, M-O24-E

J.M.MONTGOMERY, CONSULTING ENG ci lent: NAVY - WESTDIV

Project No, : 2738.0262 Location: West Beach Landfill



M-025-E ElapsedTime Value
RISING HEAD FIELD DATA 0.2666 1.20
NAS ALAMEDA, CTO-107 0.2833 1.14

1991 0.3000 1.08
0.3166 1.03

SE1000B 0.3333 0.98
Environmental Logger 0.4167 0.81

08/12 09:41 0.5000 0.70
0.5833 0.62

Unit# 00515 Test# 5 0.6667 0.57
0.7500 0.53

INPUT 1: Level (F) TOC 0.8333 0.51
0.9167 0.49

Reference 0.00 1.0000 0.47
Scale factor 10.09 1.0833 0.46
Offset 0.00 1.1667 0.45

1.2500 0.44
Step# 0 08/09 15:17 1.3333 0.43

1.4166 0.43
Elapsed Time Value 1.5000 0.43

(min) (ft) 1.5833 0.42
1.6667 0.42

0.0000 0.35 1.7500 0.42
0.0033 0.35 1.8333 0.42
0.0066 0.53 1.9167 0.42
0.0099 4.05 2.0000 0.42
0.0133 6.29 2.5000 0.41
0.0166 4.47 3.0000 0.40
0.0200 1.85 3.5000 0.40
0.0233 1.50 4.0000 0.40
0.0266 2.91 4.5000 0.40
0.0300 3.73 5.0000 0.41
0.0333 3.96 5.5000 0.41
0.0500 3.45 6.0000 0.41
0.0666 3.05 6.5000 0.42
0.0833 2.74 7.0000 0.42
0.1000 2.48 7.5000 0.43
0.1166 2.26 8.0000 0.43
0.1333 2.07 8.5000 0.43
0.1500 1.91 9.0000 0.44
0.1666 1.77 9.5000 0.44
0.1833 1.64 10.0000 0.45
0.2000 1.53 12.0000 0.46
0.2166 1.43 14.0000 0.49
0.2333 1.34 16.0000 0.51

0.2500 1.27 ,_€



<<<<_<<<<<<<<_<<<<<<<<<<<<<<<<<<<<<<_<<<>>_>)_>_>>>>_>>>>>_>>>>>>>>>>>>>>>>>>>>>

AQTE SOLV RESULTS

Version 1.10

06/04/92 02:42:46

TEST DESCRIPTION

Data set ........... mO25e.set

Data set title ..... R[SING HEADRESULT,M-O25-E

Company............ J.M.MONTGOMERY,CONSULTINGENG

Project ............ 2738.0262
Client ............. NAVY- WESTO[V

Location ........... 1943-1956 Disposal Area

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

Knownsand Constants:

No. of data points..................43

Radiusof well casing...............2.54

Radiusof well......................10.16

Aquifermaturatedthickness.........706.8

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

Static height of water in welt ...... 706.8

Log(Re/Rw).......................... 3.078

A, B, C.............................0.000, 0.000, 1.969

:::::::=== === =:=::::::::::=:::=: =================================z z

ANALYTICALMETHOD

Eouwer-Rice (UnconfinedAquifer SLugTest)

VISUAL MATCHPARAMETERESTIMATES

Estimate

K = 2.S048E-004

yO = 8.8085E+001

TYPECURVEDATA

K = 1.45859E-003

yO = 6.78032E+001

Time Drawdown Time Dret_:lown Time Orawdown
............................................................

O.O00E+O00 6.780E+001 1.500E+002 8.205E-002



DATA SET :

m025e ,eet

100. _I I , , I I I I I I I I I I I I I I , I I I I I I I I I I oe,'o,.'e2
,o A_3U I Pf=R TYPE:

o Urlcon f 1ned

SOLUTION METHOD:
o

aou_Qr- RI _e

TEST DATE:

- i AUQUIt 9, 1991

_'E _- °0 -__- ESTIMATED PARAMETERS:

U K _ 0.901459 cm/le¢
i yO - 07,l Cm

0

1- TEST DATA:

3- HO - 108,5 cm

rc - 2,54 Cm

rw - 1D.1B cm
L - )04,11 cm

D " ?05,8 cnl
H - _O8. B cmD

0 O

O000000000000

10. ,ili,,i,,, il,,,,I,,,,
O. SO. 100. 150.

Time (sac)

RISING HEAD RESULT, M-O25-E

J,M.MONTGOMERY,CONSULTINGENG cl lent: NAVY- WESTDIV

Project No. : 2738,0262 Location: 1943-1956 Disposal Area



M-026-E ElapsedTime V0,1u¢
RISINGHEADFIELDDATA 0.3166 6.83
NAS ALAMEDA, CTO-107 0.3333 6.77

1991 0.4167 6.58
0.5000 6.44

SE1000B 0.5833 6.34

Environmental Logger 0.6667 6.26
09/11 17:14 0.7500 6.22

0.8333 6.18
Unit# 00515 Test# 3 0.9167 6.15

1.0000 6.13
INPUT 1: Level (F) TOC 1.0833 6.11

1.1667 6.10
Reference 0.00 1.2500 6.08
Scale factor 10.09 1.3333 6.08
Offset 0.00 1.4166 6.07

1.5000 6.06
Step# 0 09/11 13:36 1.5833 6.06

1.6667 6.05
Elapsed Time Value 1.7500 6.05

(min) (ft) 1.8333 6.04
1.9167 6.04

0.00(X) 6.05 2.0000 6.04
0.0033 10.25 2.5000 6.03
0.0066 13.46 3.0000 6.02

_, 0.0099 14.52 3.5000 6.00
0.0133 9.39 4.0000 6.01
0.0166 11.03 4.5000 6.01
0.0200 9.48
0.0233 5.87
0.0266 7.82
0.0300 8.41
0.0333 9.00
0.0500 8.86
0.0666 8.57
0.0833 8.35
0.1000 8.14
0.1166 7.97
0.1333 7.81
0.1500 7.67
0.1666 7.55
0.1833 7.43
0.2000 7.33
0.2166 7.24
0.2333 7.15
0.2500 7.08
0.2666 7.00
0.2833 6.94
0.3000 6.88



<<<<<<<<<<<<<<<<<<<<<<<_<<<<<<<<<<<<<<<<>>_>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>_>>>>>>

AQ T E SOLV RESULTS

Version 1.10

06/04192 02:45 :11

TEST DESCRIPTION

Data set ......... mO26e.set

Data set title... RISING HEAD RESULT, NoD26-E

Company.......... J.N.MONTGOMERY, CONSULTINGENG

Project .......... 2738.0262

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

Location ......... September 11, 1991

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

Knowns end Constants:

No. of date points .................. 40

Radius of weir casing ............... 2.54

Radius of well ...................... 10.16

Aquifer saturated thickness ......... 541.9

Welt screen Length.................. 304.8

static height of water in we[[ ...... 541.9

Log(Re/Rw) .......................... 2.922

A, B, C ............................. O.OOO, O.OOO, 1.969

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer SLug Test)

==z===z==z=================================== ...................................

RESULTS FRO_4VISUAL CURVE MATCHING

VISUALMATCHPARAMETERESTIMATES

Estimate

K = 1.7421E-003

yO = 8.8085E+001

TYPE CURVE DATA

K = 1.74213E-003

yO = 6.51136E+001

Time Drawdown Time Drawdown Time Drawdown

............................................................

O.OOOE+O00 6.511E+001 1.800E+002 2.568E-003



( ( (

DATA SET :

InO26e ,eet

100. [ I I I I I I I I I I I- 00104102

AQUIFER TYPE:

-- Uncon f I ned

50LUT ION METHOD:

-i Bouwer-Rlce

TEST DATE:

10. _ Auouit g, 1991

_" ESTIMATED PARAMETERS:
U 0 K = O.ODI_4Q cmlIec

_ O0 yO = IBS,11 CIBO
"r O0 0

- OOoo TEST DATA:1- HO = 81,44 cm

000 rc = 2,5"I Cm

1. O _ rw 10.18 €_

-- L = ]04 , I C111

,i_ D " 541.I Cll

H $41 .I Cm

0.1 I i , , , ,
O. 60. 120. 180.

Time (see)

RISING HEAD RESULT, M-O26-E

J.M.MONTGOMERY,CONSULTINGENG clrent: NAVY- WESTDIV

project No.: 2738,0262 Location: September 11, 1991



M-027-E ElapsedTime V_,Iu¢
RISING HEAD FIELD DATA 0.3166 -16.41
NAS ALAMEDA, CTO-107 0.3333 -16.47

1991 0.4167 -16.74 _1_
0.5000 --16.94

SE1000B 0.5833 -17.10

Environmental Logger 0.6667 -17.23
07/29 14:56 0.7500 -17.33

0.8333 -17.41
Unit# 00515 Test# 1 0.9167 -17.48

1.0000 -17.53

INPUT 1: Level (F) TOC 1.0833 -17.57
1.1667 -17.61

Reference 0.00 1.2500 -17.64
Scale factor 10.09 1.3333 -17.67
Offset 0.00 1.4166 -17.69

1.5000 -17.71
Step# 0 07/26 10:11 1.5833 -17.72

1.6667 -17.74

Elapsed Time Value 1.7500 -17.75
(rain) (ft) 1.8333 -17.76

1.9167 -17.77
0.0000 -17.78 2.0000 -17.78
0.0033 -8.82 2.5000 -17.82
0.0066 0.00 3.0000 -17.84
0.0099 -17.31 3.5000 -17.85
0.0133 -12.48 4.0(0 -17.86
0.0166 -14.60 4.5000 -17.87
0.0200 -14.00 5.0000 -17.88
0.0233 -14.25 5.5000 -17.88
0.0266 -14.33 6.0000 -17.88
0.0300 -14.33 6.5000 -17.88
0.0333 -14.41 7.0000 -17.89
0.0500 -14.68 7.5000 -17.90
0.0666 -14.87 8.0000 -17.90
0.0833 -15.04 8.5000 -17.89
0.1000 -15.19 9.0000 -17.89
0.1166 -15.32 9.5000 -17.89
0.1333 -15.45 10.0000 -17.89
0.1500 -15.56 12.0000 -17.90
0.1666 -15.67 14.0000 -17.90
0.1833 -15.77 16.0000 -17.91
0.2000 -15.87 18.0000 -17.90
0.2166 -15.96 20.0000 -17.91
0.2333 -16.05 22.0000 -17.91
0.2500 -16.13
0.2666 -16.20
0.2833 -16.28 '_€
0.3000 -16.35



AQTESOLV RESULTS

Version 1.10

06/04/92 OZ:49:37

TEST DESCRIPTION

Data set .......... mO27e.set

Data set title .... RISING HEAD RESULT, M-OZ7*E

Company........... J.M.NONTGOMERY, CONSULTING ENG

Project ........... 2738.0262

CLient ............ NAVY - MESTDIV

Location .......... 1943-1956 Disposal Area

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

Knowns and Constants:

No. of data p_)ints.................. 59

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

Radius of welt...................... 10.16

Aquifer saturat_ thickness......... 497.1

Wet( screen Longth.................. 304.8

static height of water |n well...... 497.1

LOQ(Re/Rw) .......................... 2.87

A, B, C ............................. O.OOO, O.OOO, 1.969

ANALYTICAL METHO0

Sourer-Rice (Unconfined Aquifer SLug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUALMATCHPARAMETERESTIMATES

Estimate

K = 4.3951E-004

yO = 8.8085E+001

TYPE CURVE DATA

K = 4.39508E-004

yO = 2.21224E+001

Time Ora_wn Time Ora_un Time Ora_:lown
............................................................

O.O00E+O00 2.212E+001 5.000E+002 1.597E-002



DATA SET :

mO27e.eet

100._o''"'"l'"'"'"l"'''""l'"'"'"l'"'""- '"°'':
_Qu,_ERTYP_'.
Un¢on f t tied

-- o 50LUTION METHOD:
O

Bouwer-Rlcl

TEST DATE:

10. -- July 28_ 1901

_-_ ESTIMATED PARAMETERS:

1- K = D.DQO4395 C_IIa¢
O

yO = 22,12 cm

o
1-

"I- H0 - 111 .E Cm

rc = 2,5_ Cm

1. _-" 0 0 0 0 rw 10.1E cm

L = 304 , II cm

0 D = 497, 1 crl

H = 49"#. I cm

"i0.1 i_IJJJlllll
O. 100. 200. 300. 400. ,500.

Time (see)

RISINGHEAD RESULT, M-O27-E

J,NI.MONTGONIERY,CONSULTING ENG Cllent: NAVY - WESTDIV

Project: NO.: 2738.0262 Location; 1943--1956 Disposal Area

( ( (



M-028-E ElapsedTime Vo,lu¢
RISING HEAD FIELD DATA 0.3166 10.13
NAS ALAMEDA, CTO-107 0.3333 10.10

_' 1991 0.4167 9.98
0.5000 9.90

SE1000B 0.5833 9.86
Environmental Logger 0.6667 9.83

09/11 17:16 0.7500 9.81
0.8333 9.80

Unit# 00515 Test# 5 0.9167 9.79
1.0000 9.78

INPUT 1: Level (F) TOC 1.0833 9.78
1.1667 9.77

Reference 0.00 1.2500 9.77
Scale factor 10.09 1.3333 9.76
Offset 0.00 1.4166 9.76

1.5000 9.76
Step# 0 09/11 14:03 1.5833 9.76

1.6667 9.76
Elapsed Time Value 1.7500 9.75

(min) (ft) 1.8333 9.75
1.9167 9.75

0.0000 11.03 2.0000 9.75
0.0033 18.62 2.5000 9.75
0.0066 16.76
0.0099 11.93
0.0133 12.51
0.0166 13.25
0.0200 13.05
0.0233 12.93
0.0266 12.82
0.0300 12.70
0.0333 12.57
0.0500 12.17
0.0666 11.84
0.0833 11.57
0.1000 11.35
0.1166 11.15
0.1333 10.99
0.1500 10.85
0.1666 10.72
0.1833 10.62
0.2000 10.52
0.2166 10.44
0.2333 10.37
0.2500 10.31
0.2666 10.26
0.2833 10.21
0.3000 10.17



AQT E SOL V RESULTS

Version 1.10

06/04192 02 :55 :21

.... =================================================================

TEST DESCRIPTION

Data set ........... mO28e.set

Data set title ..... RISING HEAD RESULT, N-O28-E

Company............ J.M.MONTGOMERY0 CONSULTING ENG

Project ............ 2738.0262

CLient ............. NAVY - WESTD[V

Location ........... 1943-1956 Disposal Area

Test date .......... September 11, 1991

Knowns and Constants:

No. of data points .................. 39

Radius of wett casing ............... 2.54

Radius of wetL ...................... 10.16

Aquifer saturated thickness ......... 453.2

Wetl screen length .................. 304,8

Static height of water in welt ...... 453.2

Log(Re/Rw) .......................... 2.815

A, B, C ............................. 0.000, O.OOO, 1.969

========:=•===:=========zz====::===:=:====:========:::=====:======:::

ANALYTICAL METHO0

Bouuer-Rice (Unconfined Aquifer SLug Test)

RESULTS FROMVISUAL CURVE MATCHING

VISUALMATCHPARAMETERESTIMATES

Estimate

K = 1.8_0E-003

yO = O.OOOOE+O00

<<<<<_<_<<<<_<<<<<<_<<_<<<_<<_<<<<_<<<<<>_>>>>>>>>>>>>>>>>>>_>>>>>>>>>>>>>>>>>>

TYPE CURVEDATA

K = 2.65119E-003

yO = 5.82898E+001

Time Drawdown Time Drawdown Time Drawdown
............................................................

O.O00E+O00 5.829E+O01 1.000E+002 7.949E-003



( ( (

DATA SET :

ln028e, oct.

100._,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,__ .,.,.=
AQUIFER TYPe:

Uncon f I ned

_" SOLUT IDN METHOD:

Bouwer-Rr ce

TEST QATE;

10. Sep?.ember 11. lg91

,-_ ESTIMATED PARAMETERS:

K = 0.aQ2851 cm/Be_

yO = 58,28 cm
0

7- TEST DATA:

1- 0 O H0 . 106.9 cmrc - 2,54 cfl

L = 104 , II Cm
0 0 D = "153.Z CIt

H = 453._ cm

O O O 0

0.1 IlllLillllll,llllllll Ill,l_l_l_lll
O. 20. 40. 60. 80. 100.

Time (sac)

RISINGHEAD RESULT, M-O28-E

J.M.MONTGOMERY,CONSULTING ENG cllent:NAVY - WESTDIV

ProJecL NO.: 2738.0262 Location: 1943--1956 Disposal Area



M-029-E ElapsedTime Value
RISING HEAD FIELD DATA 0.3166 10.39
NAS ALAMEDA, CTO-107 0.3333 10.33

1991 0.4167 10.09 _"
0.5000 9.92

SE1000B 0.5833 9.80
Environmental Logger 0.6667 9.71

09/11 17:19 0.7500 9.64
0.8333 9.60

Unit# 00515 Test# 7 0.9167 9.54
1.0000 9.50

INPUT 1: Level (F) TOC 1.0833 9.46
1.1667 9.43

Reference 0.00 1.2500 9.42
Scale factor 10.09 1.3333 9.40
Offset 0.00 1.4166 9.39

1.5000 9.37

Step# 0 09/11 14:32 1.5833 9.37
1.6667 9.36

Elapsed Time Value 1.7500 9.35
(min) (ft) 1.8333 9.35

1.9167 9.35
0.0000 9.82 2.0000 9.34
0.0033 14.32 2.5000 9.33
0.0066 19.44 3.0000 9.33
0.0099 16.63
0.0133 11.53
0.0166 10.63
0.0200 14.00
0.0233 12.19
0.0266 12.60
0.0300 12.37
0.0333 12.36
0.0500 12.07
0.0666 11.88
0.0833 11.71
0.1000 11.58
0.1166 11.45
0.1333 11.33
0.1500 11.22
0.1666 11.11
0.1833 11.00
0.2000 10.91
0.2166 10.82
0.2333 10.73
0.2500 10.65
0.2666 10.58
0.2833 10.51 _'
0.3000 10.45



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<_<<<>>>>>_>>>>>>_>>>>>>>>>>>>>_>>>>>>>>>>>>>

AQT E SOL V RESULTS

Version 1.10

06104192 02:57:32

TEST DESCRIPTION

Data set ........... mO29e.set

Data set title ..... RISING HEAD RESULT, M-O29-E

Company............ J.M.MOMTGONERY, CONSULTING ENG

Project ............ 2738.0262

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

Location........... 1943-1956 Disposal Area

Test date.......... September 11, 1991

Knowns and Constants:

No. of data points .................. 40

Radius of welt casing ............... 2.54

Radius of welL...................... 5.79

Aquifer saturated thickness ......... 426.1

WeLt screen length .................. 304.8

static height of water in well ...... 426.1

Log(Re/Rw) .......................... 3.249

A, B, C............................. O.OOO, 0.000, 2.732

= == = z= ......
=== =::===== :===:=====::=:===: == =====================================

ANALYTICAL METHO0

Bouwer-Rice (Unconfined Aquifer SLug Test)

z zz === z= == ......

RESULTS FROM VISUAL CURVE MATCHING

VISUALMATCHPARAMETERESTIMATES

Estimate

K = 1.5523E-003

yO = O.O000E+O00

<<<<<<<<<<<<<<<<<<<<_<_<<<_<<<_<<<<<<<<_______>__>>>>>>>>>>>>>_>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 1.55230E-003

yO = 6.41791E+001

A_ Time Dra_own Tim Oraedown Time Draedown
............................................................

0.000E+000 6.418E+001 1.200E+002 2.848E-001



DATA SET:

m029eset

1oo._,,i,,,,,,,,,i,,,,_,,,,i,,,,,,,, _ o_,o_,_

AQUIFER TYPE:

Unconfined

SOLUTION METHOD:

Bouwer-Rlce

TEST DATE:

10. September 11, 1991

_'_ ESTIMATED PARAMETERS:

o o K = 0001552 cmlsec
v yO = 64.18 cm
O
I !

_ o _ TEST DATA:

I __ 0 0 0 H0 = 99 67 cm
rc : 2 54 cm

1. rw = 5. 79 cm
L = 304 B cm

b = 425 1 cm

H 426.1 cm

o.1 ,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,
O. 20. 4-0. 60. 80. 1 00. 120.

Time (see)

RISING HEAD RESULT, M-O29-E

J.M.MONTGOMERY, CONSULTING ENG cl i ent: NAVY - WESTDIV

project No. : 2738.0262 Locat Ion: 1943--1956 Disposal Area



APPENDIX H

GEOPHYSICAL. REPORT/DATA

1.0 MAGNETIC SURVEY

DesCriptionand Intent

Total magnetic field and vertical gradientmagnetic field data were obtainedon the ground in two locations

in Site 2. Data were obtained on rectangular grids with 20-foot station spacing. The northern one-third of Site 2, an

area of approximately 40 acres designated as the North Area, was covered with 4,200 stations. A 4-acre area in the

southeastern quadrant of Site 2 designated as the South Area, was covered with444 stations. The survey was

conducted by NORCAL Geophysical Consultants of Petaluma, Califonia.

The purpose of the magnetic survey was to aid in the location of ferrous metal objects, such as chemical

drums, that might be buriedat shallow depths. The greater the mass of a ferrousobject, the greater the depth at

which it can be detected. While it would be possible to detect a single drumat a depth of a few feet, the survey was

designed to locate largerconcentrationsof ferrousmetal, such as several drums,down to a depth of approximately20

feet The verticalmagnetic gradient survey is particularlysensitive to nearsurfaceobjects.

Conclusions

The location of the surveyareas is shown in NORCAL Plates 1 and 2, and contourmaps providingdifferent

presentations of the magnetic data are shown in NORCAL Plates 3, C 1and C2 for theNorth Area,and Plates 4 and

C3 for the SouthArea. Regardless of the data presentation, these maps define the locations of the same features -

numerousconcentrations of ferrousmetal scatteredthroughoutthe survey areas. The shallowest and most significant

of these featuresare clearlydefined on Plates 3 and 4, which show the vertical magnetic gradient data with low

amplitude anomalies removed.

2.0 TRANSIENT ELECTROMAGNETIC SURVEY

Description and Intent

The transientelectromagnetic(TEM) sounding method was usedin an effort to help assess the stratigraphy

beneath Sites 1and 2. Soundingswere performedat approximately 200-foot intervals along two north-southand

two east-west profilelines. The field survey and numerical modelingof the data were conducted by NORCAL

Geophysical Consultants of Petaluma, California.
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The purpose of this method is to define differences in electrical resistivity as a function of depth in the

geologic formations beneath the site. Many geologic units can be differentiated on the basis of their electrical

resistivities. With the exception of metals, mineral grains are highly resistive (low electrical conductivity).

Saturated geologic formations become more electrically conductive with increased porosity and increased salinity of

the pore water. Moist clays are very conductive.

The data for each site are modeled using a numericalalgorithm to generate horizontal layers with varying

thicknesses and electrical resistivities. The model results for each profile line are displayed as a cross-section, which

is then correlated with other data, such as borehole logs, and interpreted in terms of geologic units. The NORCAL

report includes such cross-sections, which indicate several horizons differentiatedon the basis of their electrical

reslstavllaes.

Interpretation

In general, the data indicate that the near surface materials are very resistive, becoming less resistive and

then very conductive at depth. At nearly all sites, the very resistive and moderately resistive surface layer extends

from the surface to a depth between approximately 20 and 60 feet. This is consistent with dry fill material (very

resistive), underlainby f'fllmaterial partially or fully saturated with water low in dissolved solids (moderate

resistivity). Higher conductivity at depth can be associated with clay and/or saline water.

It was hoped that this survey might resolve the top surface of the late Pleistocene/Holocene eolian deposits

beneath the Holocene Bay Mud so that the hypothesized existence and location of a paleochannel dissecting the late

PleistoceneAIolocene eolian deposits could be established. This feature would be difficult to locate with any

geophysical method, and using the TEM method probably represents the most reasonable and cost effective approach.

However, we do not feel that the survey has been successful at resolving horizons at depth - at least not horizons

consistent with borehole data. This is regrettable, but not surprising as these deeper materials are muds, clays, sands

and silts saturated with brackish or salt water, all of which would be expected to be very electrically conductive.

This is substantiated by measurements indicating highconductivity of groundwater samples obtained from the second

water bearing zone.

Conclusions

At depthsbeneath near surface f'dlmaterials, the TEM survey results display only moderate correlation with

lithologic data obtained from boreholes in the survey area. A probable explanation is that these deeper sedimentary

units are all saturated with saline water, making them very electrically conductive and indistinguishable to surface
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electromagnetic(andprobablyanyother)geophysicaltechniques.As a result,wehavenotattemptedto incorporate

_nw' theTEMdatain ouranalysisandinterpretationof subsurfaceconditions.
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I EXECUTIVE SUMMARY

Total field and vertical gradient magnetic data were obtained at 20 foot

centers in rectangular grids covering two portions of the West Beach landfill at

Naval Air Station Alameda, Alameda County, California. One 40 acre portion,

designated the North Area, covers the northern one-third of the landfill. Asmall 4

acre portion, designated the South Area, is located in the southeast quadrant of

the landfill.

Anomaly maps produced by contouring the absolute value of the vertical

gradient data in excess of 100 gammas per meter, indicates that significant

quantities of buried metal are numerous and randomly scattered throughout both

survey areas.

The transient electromagnetic method was used to perform vertical electric

soundings at 200 foot intervals along six north-south and east-west trending

profiles. These profiles comprise 13,600 lineal feet of traverse. These data were

used to produce resistivity versus depth cross-sections for each profile. These

sections indicate subsurface resistivities ranging from less than 10 ohm-feet to

greater than 1000 ohm-feet. We have differentiated this range into four sub-

ranges that we refer to as resistivity units. Correlation with a limited number of

nearby borings indicates that the lowest resistivity unit represents clays and silts.

The highest resistivity unit represents sands, gravels, and fill (possible refuse). The
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two intermediate resistivity units correlat_ with various compositions of

interbedded clays, silts, sands and gravels.

The four resistivity units typically occur in a sequence that is characterized

by moderately high to high resistivities at the surface and very low resistivities at

depths of several hundred feet. At intermediate depths, the subsurface is charac-

terized by low to moderately high resistivity. This includes an alternating sequence

that is laterally continuous at depths of 20 - 70 feet. This sequence could be inter-

preted as two thin layers of clay enclosing a layer of coarser grained material. A

zone of high resistivity resolved along the west side, and through the center of the

landfill, probably represents refuse.
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II INTRODUCTION

This report presents the findings of a geophysical investigation performed by

NORCAL Geophysical Consultants, Inc. at Naval Air Station Alameda, in Alameda

County, California. The survey was performed during the period May 7 through

June 7, 1991 by NORCAL geophysicists William E. Black, Kenneth G. Blom, and

geophysical technician Gerald Heft. Mr. Scott Weber of James M. Montgomery,

Inc. (JMM) provided site orientation and logistical support.

A. Site Description

The area of investigation is located at the west end of Naval Air Station

Alameda. It comprises portions of the West Beach Landfill and the area north of

the landfill, as shown on Plate 1. The study area is bounded by San Francisco Bay

on the south and west, Oakland Harbor on the north, and the Naval Air Station

runways on the east. The landfill, which is abandoned, occupies the south half of

the area.

The terrain in the area of investigation outside the landfill is characterized by

flat, open, grass covered fields transected by roads, runways, and taxiways.

Numerous small wooden structures occupy much of the area bordering the bay and

harbor. The landfill itself is surrounded by a 15 foot high earthen berm. Within the

berm the ground surface is level but somewhat irregular. Ground cover ranges

from barren to locally thick stands of high grass. Several low areas in the south-

3



,A
west quarter of the landfill contain standi'ng water.

B. Subsurface Conditions

Subsurface information provided by JMM, as stated in our proposal dated

April 5, 1991, indicates that the area of investigation is underlain by 20 to 25 feet

of hydraulic fill. Beneath the fill is approximately 10 to 100 feet of younger bay

mud overlying the Merrit Sand, which is discontinuous. The discontinuities have

been attributed tochannelization. An undetermined thickness of older bay mud

underlies the sequence. Groundwater occurs at depths of 3to 5 feet, and is fresh

to saline.

The landfill reportedly contains refuse such as chemical drums, asbestos,

pesticides, waste oil, waste metal, dredge spoils, and inert ordnance. It is also

reported that ships may be buried in a portion of the landfill not covered by the

geophysical investigation.

C. Purpose

The geophysical investigation has two objectives, as stated in our proposal.

The primary objective is to explore two areas within the abandoned landfill for

significant quantities of buried metal. These areas were designated by JMM, and

are referred to as the North Area and the South Area (Plate 2). The North Area

covers approximately 40 acres in the northern one-third of the landfill, and extends

as much as 100 feet north of the berm. The South Area covers approximately 4

acres in the southeast quadrant of the landfill. The findings of this investigation

4
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will be used to determine the optimum and safe placement of boreholes, and to

guide future remediation work.

An additional objective is to provide information on the extent and thickness

of the stratigraphic units to depths in excess of 150 feet beneath the western

portion of the site. Of particular interest is the location of a suspected buried

stream channel that reportedly dissects the Merrit Sand. This information will be

used to supplement JMM's site characterization study.

D. Geophysical Approach

Buried ferrous objects produce variations in the earths magnetic field that

can be measured from the surface. Our approach to locating metal was to

measure both the total intensity and the vertical gradient of the earths magnetic

field in the areas described above. We measured these values at points distributed

at 20 foot centers over rectangular survey grids. We obtained vertical gradient

magnetic (MAG) data because they are primarily affected by near surface targets,

they provide better resolution of individual targets than TFM data, and they are

immune to diurnal variations. We obtained the total field magnetic (TFM) data as a

supplement to the MAG data, and to delineate deeply buried ferrous objects. Deep

targets can be resolved with TFM data as long as their mass is large compared to

their depth.

Significant variations in the physical parameters of subsurface materials can

produce measurable variations in their electrical properties. These parameters
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include, among others, mineralogy, texture, porosity, saturation, and groundwater

quality. The vertical and lateral distribution of the electrical properties can be mea-

sured using a variety of electrical methods. For this investigation, we selected

transient electromagnetics (TEM) because, of the currently available methods, it

provides the best resolution, the greatest depth of investigation, and the most

rapid data acquisition.

E. Scope of Work

The general scope of work, as defined in our proposal, includes the following

items:

1) Obtain TFM and MAG data at stations distributed on 20 foot centers in a
rectangular grid covering the designated areas, for a total of 5800 data

points.

2) Obtain TEM sounding data at stations approximately 200 feet apart along
two 5,000 foot long north-south profiles, one 1500 foot long east-west
profile, and one 3000 foot long east-west profile.

3) Produce magnetic anomaly maps of the North Area and South Area
showing the areas most likely to contain significant quantities of buried
metal.

4) Reduce and interpret the TEM data to determine the vertical and horizon-
tal distribution of subsurface electrical properties.

5) Present our findings in a written report.

The actual coverage we achieved, as described in Section IV below, differs from

that listed in items 1 and 2 above, because of limited access in certain areas.

6
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III METHODOLOGY

The methodology of the magnetic and transient electromagnetic techniques,

as applied to this investigation, are described in Appendix A.

?
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IV DATA ACQUISITION

Our magnetic and transient electromagnetic data acquisition procedures are

described in Appendix B. The survey coverage is described in the following

paragraphs.

A. Magnetometer Survey

We obtained TFM and MAG data at 4200 stations distributed on 20 foot

centers in the North Area, and 444 stations, distributed on 20 foot centers in the

South Area. A section near the center of the South Area was not surveyed

because of large piles of surface debris. The magnetometer station locations are

shown on Plate 2.

B. Transient Electromagnetic Survey

We obtained TEM data at a total of 70 stations. The stations were distribut-

ed at approximately 200 foot intervals along six north-south and east-west

trending profiles, for a total coverage of 13,600 line feet. The six profiles are

labeled A through F on Plate 1.
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V DATA ANALYSIS

The procedures and software we used to reduce and interpret the magnetic

and transient electromagnetic data are described in Appendix C. The salient

features of our analysis are described in the following paragraphs.

A, Magnetic Anomaly Map

Our analysis of the TFM and MAG data resulted in the contour maps shown

on Plates Cl, C2, and C3. These maps indicate that both areas of investigation

are densely covered by magnetic anomalies. However, many of these anomalies

have a relatively small amplitude and are probably caused by small quantities of

metal, such as debris or refuse. Therefore, it was necessary to construct a

magnetic anomaly map that would show only those anomalies caused by signifi-

cant quantities of buried metal.

We used the MAG data to construct the map because it has better lateral

resolution than TFM data. To eliminate the effects of small quantities of metal, we

contoured only those values in excess of 100 gammas per meter (g/m). In order to

do this it was necessary to take the absolute value of the data, because MAG

anomalies can be both positive and negative. We estimate that the 100 g/m lower

limit is sufficient to detect significant targets, yet high enough to omit small debris

type sources. Since the purpose of the survey is to determine the location and

lateral extent of buried metal, we made no attempt to determine the depth of these

objects.

9
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B. Electrical Resistivity Cross-sections

To quantitatively determine the variation in electrical properties with depth,

we used inverse modeling techniques (see Appendix C) to interpret the TEM data.

The results are presented in the form of one dimensional models represented by

the resistivity vs depth diagrams shown in Appendix D. The site conditions in

many areas, particularly within the landfill, are conducive to interference. In spite

of this, the data quality at almost all of the sounding locations was adequate for

modelling. This is evidenced by the smoothness of the curves shown in Appendix

D.

We used the one dimensional models to construct cross-sections repre-

senting the variation in resistivity with depth along each TEM profile. In order to

correlate between soundings, it was necessary to group the resistivity values

resolved by the models into four separate ranges which we refer to herein as

resistivity units. The number of units, and their range of resistivity were deter-

mined so as to derive the simplest, most laterally continuous, and geologically

reasonable cross-sections possible. Therefore, the range of values for each of

these units varies slightly between profiles. However, all of the sections are com-

prised of four resistivity units.

lo
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V

VI RESULTS

The results of the magnetometer survey of the North Area and the South

Area are presented by the MAG anomaly maps shown on Plates 3 and 4, respec-

tively. The contours on these maps represent the absolute value of the vertical

magnetic gradient at values equal to or above 100 gammas per meter (as described

above). In general, the areas of investigation were free of surface cultural

features which might interfere with the readings. Therefore, most of the anomalies

are probably caused by buried ferrous objects.

The results of the transient electromagnetic survey are represented by the

electrical resistivity versus depth cross-sections shown on Plates 5 through 7.

These sections indicate the depth, thickness, and distribution of the various

resistivity units, as well as the location of the TEM soundings and nearby borings

along each profile. The length of the vertical lines representing the soundings

indicates the approximate depth of investigation of the sounding. This depth can

vary substantially depending on the number and thickness of resistivity layers, and

the contrast between layers. Our interpretation of the TEM soundings are also

represented by the resistivity vs. depth diagrams included in Appendix D.

A. Magnetometer Survey

The contour maps shown on Plate 3 and 4 indicate a random distribution of

MAG anomalies throughout the North and the South areas. Some of the anoma-
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lies are very small closures depicted by a'single contour. Others are extensive,

high magnitude anomalies represented by a large number of closely spaced con-

tours. Theoretically, all of the anomalies represent significant quantities of buried

metal. However, the largest accumulations of buried metal are represented by the

large, high amplitude anomalies.

B. Transient Electromagnetic Survey

Our interpretation of the TEM data resolves the subsurface beneath Profiles

A through F into four separate resistivity units, as described above. By correlating

the TEM soundings with the geologic information from nearby boreholes, we have

derived a lithologic correlation for these units. However, the number and depth of

_, the boreholes is limited. Also, the resolution of the soundings decreases with

depth, as explained below. Therefore, the correlation is approximate. The

resistivity range and lithology of each unit are listed in the following table;

UNIT RESISTIVITY RANGE
NUMBER (Ohm-feet) LITHOLOGY

1 0 - 30 Saturated (possibly saline) clays and
silts.

2 15 - 175 Dry to saturated clays and silts with
interbedded sands and gravels.

3 100 - 1000 Dry to saturated sands and gravels with
interbedded clays and silts.

4 900 - Predominantly dry sands and gravels
and/or refuse.

12
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The range in resistivity for the four units varies somewhat from one profile

to the next. Therefore, the ranges listed above representa composite of the units

from all of the profiles. As a result there is some overlap between units. The

reader should refer to the resistivity cross-sections shown on Plates 5 through 7

for the specific range of values of the units and their distribution beneath each

profile.

The resistivity cross-sections shown on Plates 5 through 7 indicate a

distribution of resistivity units that is, for the most part, laterally continuous. In

the upper 1OO feet of the subsurface, the units generally vary in thickness from

less than 10 to as much as 50 feet. Below this, they are tens to hundreds of feet

thick• This increase in thickness with depth may be an artifact of resolution. With

TEM, as with many electrical methods, the deeper an object or layer is, the larger it

has to be to be resolved. As a result, the deep, thick units may actually be an

average of multiple, interbedded lithologic layers.

Typically, the sections indicate moderate to high resistivities at the surface

and very low resistivities at depths of several hundred feet. Unit 1 forms the base

of the sequence beneath each profile. The base is very irregular and varies in

depth from less than 100 feet to over 400 feet. Where shallow it probably repre-

sents older bay mud (clays and silts). At depths of 200 to 400 feet, it could repre-

sent rock. Unit 1 also occurs in two thin stringers that are laterally continuous at

depths of 20 to 70 feet. Boreholes indicate that they consist of clays and silts.
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The stringers typically enclose an interbea of unit 3 or 4 material that correlates

with sands and gravels. Given the depth and continuity of the upper stringer it

may be associated with the base of the hydraulic fill and/or the top of the younger

bay mud (clays and silts) described previously.

Unit 2 typically occurs in a relatively thick sequence overlying the basement

layer (unit 1). At these depths it probably represents older bay mud. The unit is

laterally discontinuous, and is locally replaced by unit 3. The variation from unit 2

to unit 3 probably corresponds with a lateral gradation from predominantly fine

grained to predominantly coarse grained material. Unit 2 also occurs in small, near

surface pockets. These may represent variations in the fill and/or old stream

channels that have filled in with clays and silts.

Unit 3 is the most widespread. It makes up most of the surface layer and

also occurs at depths in excess of 300 feet where it overlies the basement se-

quence (unit 1). Where shallow it probably represents hydraulic fill or the Merrit

Sand. At depth, it probably represents a relatively coarse grained sequence of

older bay mud.

Unit 4 probably represents refuse where it occurs in the landfill. In other

areas, it may represent very coarse grained material (sand or gravel). Since the

borehole data indicates that the groundwater in many areas has a high specific

conductivity, the high resistivity of unit 4 is unexpected. However, there may be

interstitial gas, particularly in the landfills, that contributes to the high resistivity.

14
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C. Resistivity Correlation

A large number of borings have been drilled in the west portion of Alameda

Naval Air Station. However, onlya small number are close enough (< 200 feet) to

the TEM profiles to be used for correlation purposes. Simplified geologic logs of

these borings are included on the resistivity cross-sections (Plates 5 - 7). Only

those on Profile A (Plate 5) extend below the surface resistivity layer.

All of the borings on Profile A indicate a sequence comprised primarily of

coarse grained materials (sands, gravels, and fill) with interbeds of fine grained

material (clays and silts). Typically, the coarse grained material corresponds with

the moderate resistivities of Units 2 and 3, and the fine grained material corre-

sponds with the low resistivities of Unit 1.

The four shallow borings on Profile A (M-024E, M-026E, M-028E, and M-

029E) indicate a sequence of sand, gravel and fill, overlying clay. This fits with

the sequence of Unit 3 overlying Unit 1, defined by the TEM data. However, in

each case, the depth of Unit 1 is slightly greater than the depth of the clay.

Borings M-025C, M-027C, and M-001B all indicate a sequence of sands and

gravels with clay interbeds. At each boring, the clay occurs at about the same

depth as a Unit 1 layer.

The correlation described above shows that the TEM profiles have success-

fully differentiated between coarse and fine grained materials. The discrepancies in

15
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depth and thickness are probably caused by the high contrast in resistivity be-

tween layers. When these conditions exist, several similar resistivity models can

produce the same resistivity vs. depth curve (see Appendix D). For example, a thin

layer of very low resistivity may provide the same contribution to a sounding curve

as a thicker layer with somewhat higher resistivity.
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VII DISCUSSION

The TFM and MAG contours shown on Plates C1 - C3, indicate that the

magnetic field is highly irregular, even where the values are relatively low. This

and the random distribution of anomalies, indicate that varying amounts of ferrous

material is buried in scattered locations throughout both the North Area and the

South Area. There does not appear to be a consistent pattern that would indicate

preferred burial locations such as pits or trenches. However, there is a general

absence of anomalies along the berm. This could be due in part to a lower density

of stations on the berm and/or the effect of the elevation of the berm.

The lower limit used to produce the magnetic anomaly maps shown on

Plates 3 and 4, is designed to filter out anomalies associated with insignificant

quantities of buried metal. However, the determination of what quantities are

significant is purely subjective. Our experience and published studies, indicate

that the value of 100 g/m we used, should filter out anomalies caused by debris or

refuse, while preserving those caused by large targets like multiple buried drums.

However, the amplitude of a magnetic anomaly is proportional, not only to the size

of the source, but also to its distance from the sensors. Therefore, some of the

anomalies that remain may be caused by large accumulations of debris or refuse

buried at shallow depths. Conversely, there may be some objects of significant

size that were buried so deep that their anomalies fall below the threshold.
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The resistivity cross-sections prese'nted on Plates 5 - 7 represent the

geoelectric structure of the subsurface along Profiles A through F. They are based

on our interpretation of the TEM data obtained along these profiles and, as such,

represent one possible interpretation of the data. As discussed previously, the one

dimensional models that we used to derive the cross-sections may not be unique.

This is particularly true when there are large contrasts in resistivity between

adjacent layers.
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METHOI)OLOGY

A. Magnetometer Survey

A magnetometer is used to measure the earth's magnetic field at

predetermined points distributed along a profile or in a grid pattern. Local

variations in the measured values, when corrected for temporal fluctuations, can

be attributed to geologic variations and/or the presence of buried ferrous material.

Typical proton precession magnetometers have a single sensor mounted on a staff

that is held vertical for each measurement. These instruments measure the total

intensity of the earth's magnetic field and read out directly in gammas. Some

magnetometers have two sensors and can record not only the total intensity of the

earth's magnetic field (total field), but also its vertical gradient (gradiometer). A

gradiometer provides higher sensitivity and better resolution of near surface

sources than a total field magnetometer. Areas with significant amounts of buried

metal typically produce anomalously steep magnetic gradients.

Magnetometer surveys are typically used to determine the presence of

buried ferrous objects and to define the general limits of fill containing metallic

debris. The depth of investigation for magnetic surveys depends on the size of the

target but is generally in the upper 20 feet.

We used an EDA OMNI IV tie-line magnetometer to obtain the magnetic

data. The instrument features a built-in memory that stores the vertical gradient

and total field data, as well as survey grid information. The information can be
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down-loaded to a computer for further processing.

B. Transient Electromagnetic Survey

Transient electromagnetics (TEM), also referred to as time-domain EM, is a

geophysical method for measuring the electrical properties of the earth without

direct ground contact. High frequency electrical current is transmitted into a single

conductor wire laid on the ground surface in a rectangular loop. When the current

in the wire is rapidly cut-off, electromagnetic induction causes electrical current to

flow at the earth's surface. The amount of current induced in the earth is directly

proportional to the amount of current flowing in the wire before cut-off, and the

effective area of the transmitter loop (area enclosed by loop times number of

turns). As the induced current diffuses downward into the earth, an associated

secondary magnetic field is detected by a receiver coil. The measured signal is

sampled at numerous, closely spaced time intervals (channels), as the field decays.

The sampling is repeated several times in rapid succession as the current in the

transmitter loop is turned on and off. The rate at which the on/off cycles are

repeated is referred to as the repetition rate. The sampled signals are algebraically

summed (stacked) to enhance the signal strength and minimize the influence of

spurious noise (interference). The data in each channel can be displayed or

printed out in units of voltage, apparent conductivity, or apparent resistivity

versus time.

The data obtained at a single station can be interpreted as a vertical electric
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sounding (VES). This involves using computer assisted inverse modeling

techniques to derive a layered earth model indicating the variation in electrical

resistivity with depth. Alternatively, the apparent resistivity or conductivity values

measured at a series of stations can be plotted as profiles or contoured to indicate

the vertical and lateral distribution of electrical properties. For the VES

interpretation, it is often desirable, although not necessary, to obtain data using

multiple repetition rates. This provides a longer and more detailed sampling of the

decay curve, than that provided by a single repetition rate.
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DATA ACQUISITION

A. Magnetometer Survey

We measured the total intensity and vertical gradient of the earth's magnetic

field at points distributed at 20 foot centers in a rectangular grid pattern in the

North Area and the South Area. In the North Area this resulted in a total of 4200

data points. In the South Area we occupied 444 data points. In both areas we

selected a central location as a base station. We reoccupied this location at 30

minute intervals throughout each survey day. This was done in order to provide

information that could be used to correct the total field data for temporal fluc-

tuations in the earth's magnetic field.

B. Transient Electromagnetics

We performed the TEM survey using a Geonics Protem EM-37. This system

was configured with a multi-turn receiver coil with a diameter of 1 meter (31.4

square meter effective area), and a single turn transmitter loop that measured 20

by 20 meters (400 square meter effective area). At each sounding location the

receiver coil was offset 10 meters from the edge of the transmitter loop, the center

of which was considered the station location.

We obtained TEM data at approximately 200 foot intervals along a series of

north-south and east-west trending profiles ranging in length from 900 to 5200

feet. This resulted in a total of 70 TEM stations. At each station, we obtained

TEM data by transmitting 3 amps (the maximum level for this instrument) at repeti-
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tion rates of 30, 75, and 315 Hertz (Hz}." These frequencies sample the decay

curve in overlapping time windows thus providing detailed information throughout

the entire obtainable depth range. All of the TEM data were stored in memory and

were later down-loaded to a computer for processing.
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DATA Ai_IALYSIS

A. Magnetics

We used program MAGDMP88, written by EDA Instruments, to download

the total field, vertical gradient, and base station data to a computer. We then

used a proprietary program to correct the total field data for temporal variations.

Since gradient measurements are immune to the effect of distant sources, no drift

corrections were required for the vertical gradient data.

We used the software package SURFER by Golden Software of Golden,

Colorado to grid, plot, and contour the corrected total field and the vertical

gradient data. We removed a value of 49,000 gammas from all of the readings in

order to minimize the size of the contour labels. The magnetic total field contours

of the north and south areas are shown on Plates C1 and C3, respectively. The

vertical magnetic gradient contours of the north and south areas are shown on

Plates C2 and C3, respectively.

B. Transient Electromagnel;ics

We used the software package GSPX7, written by Geonics Ltd. of Toronto,

Canada to download the TEM data to a computer and reduce the instrument

response to values of apparent resistivity. We then used the software package

TEMIXGL written by INTERPEX LTD. of Golden, Colorado to invert the data

obtained at the TEM stations to one dimensional layered earth models (see

Appendix D). This software uses equations based on the ridge regression method
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to invert the data. The program is interactive, allowing the user to control the

interpretation process.

The typical procedure is for the interpreter to enter a preliminary model into

the computer. The program computes the theoretical curve corresponding to this

model. The user then compares the theoretical and model (observed data) curves,

both of which are displayed on the screen. If the fit is not relatively close, the

model can be adjusted, by adding or subtracting layers or altering thicknesses and

resistivities as necessary. Once a model has been derived that provides a relatively

good fit to the model curve, the software carries on the inversion process. The

program repeatedly computes curves and adjusts the thickness and resistivity

parameters, until the closest possible fit between the theoretical and model curves

has been achieved.
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RESISTIVl]'Y MODELS

In the following diagrams, pertinent information regarding the location of

each sounding is given in the title block. The right-hand portion of each diagram

indicates the depth, thickness, and resistivity of each layer comprising the model.

The scale varies according to the resistivity and depth range for each sounding.

The left-hand portion of the diagram indicates how the model fits the observed

data. The small symbols represent the observed apparen_ resistivities. Squares

are used for resistivities computed from that portion of the signal having a positive

sign. Diamonds are used for the portion of the signal having a negative sign (all of

the computed resistivities are positive). The solid line represents the theoretical

resistivities corresponding to the model. In most cases, the theoretical resistivities

fit the observed resistivities closely. In spite of this, the resistivity models may not

be unique. The Principal of Equivalence indicates that there may be other models

that could fit the observed data. This is particularly true when there is a large

contrast between layers.

Most of the sounding curves indicate a steep, upward spike in the

descending, left-hand portion of the curve. We modelled this spike as a high

resistivity layer. However, it is so steep that no model could be derived to closely

fit it. This opens the possibility that the spike is not related to subsurface

conditions. Alternatively, it may be an artifact of the separation between the

transmitter loop and receiver coil, or it could be caused by spurious noise.
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APPENDIX I

STATISTICAL ANALYSIS OF METALS CONCENTRATIONS

This appendix presents the results of a statistical analysis to estimate the site background metals

concentrations at the 95 percent/95 percent statistical tolerance interval for the Sites 1and 2 of NAS Alameda

(Taylor, 1990). The 95 percent/95 percent statistical tolerance interval is the range within which 95 percent of

background samples collected on the base are expected to fall 95 percent of the time. Samples with concentrations

outside of this range may be below or above background concentrations. Results of this statistical analysis were

used to evaluate whether any soil samples collected during the SWAT investigation contained metals concentrations

exceeding the upgradient, background levels. Details of the statistical analysis are presented below.

Background Soil Samples

For this statistical analysis, metals results of soil samples collected from areas that have no history of

chemical use or operations are assumed to represent background soil conditions. Based on this assumption, a total of

23 soil samples collected from 14 borings (M-101A, M-102A, M-103A, M-103B, M-104A, M-104C, M-105A, M-

105B, M-106A, M-107A, M-108A, M-108B, M-109A, and M-110A) were considered as background soil samples

for this analysis. Because of the nature of NAS Alameda's construction, all of the background borings are located in

areas where fill has been placed over native sediments. Much of the fill is locally derived near shore sediment, but

some may be imported. Locations of these borings are shown on Figure 7-1, within the main body of this report.

The results of themetals analyses performed on these 23 background soil samples are presented in Table I-1.

Statistical Analysis of Soil Samples

In general, population distributions of naturally occurring inorganic soil constituents, including metals, are

best described by a normal distribution curve (Gilbert, 1987). Therefore, this statistical analysis of metals was

conducted assuming that the backgroundpopulations for the NAS Alameda follow a normal distribution.

The procedures used to determine the 95 percent/95 percent statistical tolerance interval are as follows.

Metal concentrations of the background samples were treated as constituents of a normal population. The detection

limit divided by two was substituted for nondetected values (Homung and Reed, 1990). Arithmetic means and

standard deviations were calculated for each metal. Lower and upper limits of the 95 percent/95 percent statistical

tolerance interval were calculated by adding and subtracting the standarddeviation multiplied by a statistical tolerance

factor (k) to the mean. The k variable is dependent of the proportion of the population one wishes to include in the

tolerance interval, the probability of inclusion in the interval, and the number of samples on which the standard

deviation is based (Taylor, 1990).

I-1



Statistical Analysis of Groundwater Samples

The same basic statistical procedure is used for both soil and groundwater samples. In order to account for

seasonal fluctuations of naturally occurring metals in groundwater, tolerance intervals were computed separately for

each round of groundwater samples collected from the background wells.

Table I-2 presentsa summary of means and the 95 percent/95percentstatistical tolerance intervals of the

data for the metals in the groundwaterfrom "A" wells. Table I-3 presents the summary data for themetals in the

groundwaterfrom "B"and "C" wells.

I-2
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TABLE I-1
STATISTICAL ANALYSIS OF BACKGROUND SOIL SAMPLES

Tolerance Interval at 95% Confidence

Metals (mg/kg) Average Standard Lower Limit (mg/kg) Upper Limit (mg/kg)
Deviation

Aluminum 4396.11 1788.80 0.00 10442.26

Antimony 1.25 0.37 0.00 2.51
Arsenic 3.99 3.93 0.00 17.29
Barium 37.96 22.59 0.00 114.30

Beryllium 0.41 0.39 0.00 1.73
Cadmium 0.37 0.57 0.00 2.28
Chromium 2156.50 863.70 0.00 5075.80
Cobalt 30.37 12.40 0.00 72.27

Copper 7.31 10.65 0.00 43.31
Lead 8.17 4.09 0.00 21.99

Mercury 8526.67 3357.81 0.00 19876.08
Nickel 8.49 8.24 0.00 36.33
Selenium 2939.44 1875.68 0.00 9279.23
Silver 144.42 116.24 0.00 537.31
Thallium 0.04 0.02 0.00 0.10
Vanadium 28.29 13.13 0.00 72.69
Zinc 616.06 224.85 0.00 1376.05



TABLE I-2
STATISTICAL ANALYSIS OF BACKGROUND GROUNDWATER SAMPLES FROM "A" AND "E" WELLS

(Sheet of 1 of 2)

FIRST QUARTER SECOND QUARTER
Tolerance Interval at 95% Confidence Tolerance Interval at 95 % Confidence

Average Standard Lower Upper Average Standard Lower Upper
Metal (pg/L) Deviation Limit _8/L) Limit 0tg/L) Deviation Limit (_ts/L) Limit (lag/L)

Aluminum 558.53 1389.82 0.00 6687.63 65.61 119.24 0.00 510.39

Antimony 12.55 0.00 12.55 12.55 12.55 0.00 12.55 12.55
Arsenic 8.06 3.51 0.00 23.54 9.18 4.53 0.00 26.09
Barium 31.20 29.90 0.00 163.08 32.84 25.20 0.00 126.83

Beryllium 0.65 0.00 0.65 0.65 0.65 0.00 0.65 0.65
Cadmium 1.50 0.00 1.50 1.50 1.50 0.00 1.50 1.50
Chromium 4.46 4.25 0.00 23.21 2.85 0.00 2.85 2.85
Cobalt 3.05 0.00 3.05 3.05 3.05 0.00 3.05 3.05

Copper 16.49 7.68 0.00 50.37 14.59 6.73 0.00 39.68
Lead 1.87 2.31 0.00 12.04 1.30 0.90 0.00 4.66

Mercury 0.10 0.00 0.10 0.10 0.12 0.07 0.00 0.37
Nickel 7.97 3.63 0.00 23.97 6.60 0.00 6.60 6.60
Selenium 1.05 0.00 1.05 1.05 1.05 0.00 1.05 1.05
Silver 2.45 0.00 2.45 2.45 2.45 0.00 2.45 2.45
Thallium 1.35 0.00 1.35 1.35 1.35 0.00 1.35 1.35
Vanadium 14.99 17.84 0.00 93.67 11.42 12.04 0.00 56.31
Zinc 4.10 3.52 0.00 19.64 9.70 3.69 0.00 23.45

( ( (



TABLE 1-2
STATISTICAL ANALYSIS OF BACKGROUND GROUNDWATER SAMPLES FROM "A" AND "E" WELLS

(Sheet 2 of 2)

THIRD QUARTER FOURTH QUARTER
Tolerance Interval at 95% Confidence Tolerance Interval at 95% Confidence

Average Standard Lower Upper Average Standard Lower Upper
Metal (_/L) Deviation Limit 0ts/L) Limit _8/L) Deviation Limit _ts/L) Limit (_tg/L)

Aluminum 71.24 112.29 0.00 450.77 426.71 735.37 0.00 3169.62
Antimony 20.77 6.71 0.00 43.45 18.75 0.00 18.75 18.75
Arsenic 5.94 2.77 0.00 15.29 8.81 5.87 0.00 30.70
Barium 32.40 28.57 0.00 128.96 18.37 14.35 0.00 71.89
Beryllium 1.25 0.00 1.25 1.25 1.25 0.00 1.25 1.25
Cadmium 1.95 0.00 1.95 1.95 1.95 0.00 1.95 1.95
Chromium 3.44 0.95 0.23 6.65 4.85 3.39 0.00 17.50
Cobalt 8.60 0.00 8.60 8.60 8.60 0.00 8.60 8.60

Copper 6.03 3.84 0.00 19.00 4.63 6.51 0.00 .28.91
Lead 1.85 2.20 0.00 9.27 0.92 0.15 0.35 1.50

Mercury 0.10 0.00 0.10 0.10 0.10 0.00 0.10 0.10
Nickel 6.60 0.00 6.60 6.60 10.52 11.77 0.00 54.41
Selenium 1.00 0.00 1.00 1.00 1.44 1.33 0.00 6.42
Silver 2.89 1.10 0.00 6.61 2.40 0.00 2.40 2.40
Thallium 0.85 0.00 0.85 0.85 0.85 0.00 0.85 0.85
Vanadium 10.05 9.10 0.00 40.81 13.46 10.00 0.00 50.77
Zinc 5.69 3.36 0.00 17.04 4.80 2.44 0.00 13.89



TABLE 1-3

STATISTICAL ANALYSIS OF BACKGROUND GROUNDWATER SAMPLES FROM "B" AND "C" WELLS

(Sheet I of 2)

FIRST QUARTER SECOND QUARTER
Tolerance Interval at 95% Confidence Tolerance Interval at 95% Confidence

Average Standard Lower Upper Average Standard Lower Upper
Metal (I_,/L) Deviation Limit (_ts/L) Limit _8/L) Deviation Limit (_tg/L) Limit (_g/L)

Aluminum 21.07 9.64 0.00 116.71 36.65 16.08 0.00 139.05

Antimony 50.20 65.21 0.00 697.10 97.26 56.48 0.00 457.01
Arsenic 6.13 6.48 0.00 70.44 3.08 3.55 0.130 25.69
Barium 81.37 35.60 0.130 434.47 74.10 40.76 0.00 333.76

Beryllium 0.65 0.00 0.65 0.65 0.65 0.00 0.65 0.65
Cadmium 1.50 0.00 1.50 1.50 1.50 0.00 1.50 1.50
Chromium 2.85 0.00 2.85 2.85 2.85 0.00 2.85 2.85
Cobalt 4.90 3.20 0.00 36.69 5.65 3.40 0.00 27.30

Copper 7.18 9.64 0.00 102.86 17.90 11.44 0.00 90.78
Lead 3.67 2.31 0.00 26.58 4.00 2.00 0.00 16.74

Mercury 0.10 0.00 0.10 0.10 0.10 0.00 0.10 0.10
Nickel 6.60 0.00 6.60 6.60 14.08 9.01 0.00 71.45
Selenium 7.00 3.03 0.00 37.07 5.25 0.00 525 5.25
Silver 5.28 2.49 0.00 29.95 4.90 2.86 0.00 23.15
Thallium 9.00 3.90 0.00 47.66 6.75 0.00 6.75 6.75
Vanadium 8.40 10.91 0.00 116.65 26.58 48.95 0.00 338.39
Zinc 38.67 35.47 0.00 390.57 29.95 50.93 0.00 354.40

( ( (



TABLE I-3

STATISTICAL ANALYSIS OF BACKGROUND GROUNDWATER SAMPLES FROM "B" AND "C" WELLS

(Sheet 2 of 2)

THIRD QUARTER FOURTH QUARTER
Tolerance Interval at 95% Confidence Tolerance Interval at 95% Confidence

Average Standard Lower Upper Average Standard Lower Upper
Metal Qtg/L) Deviation Limit 0ts/L) Limit _8/L) Deviation Limit (_ts/L) Limit _8/L)

Aluminum 57.31 26.28 0.00 224.70 29.70 20.91 0.00 162.88
Antimony 18.75 0.00 18.75 18.75 60.05 73.10 0.00 525.68
Arsenic 4.76 4.05 0.00 30.59 5.59 2.83 0.00 23.59
Barium 77.18 24.77 0.00 234.95 75.88 35.47 0.00 301.84
Beryllium 1.25 0.00 1.25 1.25 1.25 0.00 1.25 1.25
Cadmium 1.95 0.00 1.95 1.95 1.95 0.00 1.95 1.95
Chromium 3.15 0.00 3.15 3.15 3.15 0.00 3.15 3.15
Cobalt 8.60 0.00 8.60 8.60 8.60 0.00 8.60 8.60

Copper 1.90 0.00 1.90 1.90 12.00 10.67 0.00 .79.99
Lead 2.14 1.30 0.00 10.44 2.70 1.39 0.00 11.57
Mercury 0.10 0.00 0.10 0.10 0.10 0.00 0.10 0.10
Nickel 13.73 8.53 0.00 68.05 10.20 5.06 0.00 42.42
Selenium 5.00 0.00 5.00 5.00 5.20 3.19 0.00 25.54
Silver 3.35 1.90 0.00 15.45 3.18 1.74 0.00 14.29
Thallium 5.31 2.13 0.00 18.85 4.08 0.38 1.66 6.50
Vanadium 3.00 0.00 3.00 3.00 5.16 4.83 0.00 35.93
Zinc 56.23 64.34 0.00 466.08 22.24 44.59 0.00 306.26
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Pier4

Averaglng Averaging Average 1 Average 2 Flnal Average
Time Elevation

4/16/92 18:04 1.086814272 3.36375129 3.228156903; 3.203659747
4/16/92 19:04 1.514269825 "3.37914919 3.221251481
4/16/92 20:04 2.836134797 3.37447156 3.2146971131
4/16/92 21:04 4.341224756 3.34535229 3.208263486
4/16/92 22:04 5.801613774 3.30950555 3.202163654
4/16/92 23:04 6.985737899 3.2697612 3.196482555

4/17/92 0:04 7.664961467 3.23302248 3.191353091
4/17/92 1:04 7.298408045 3.20673483 3.18706041
4/17/92 2:04 6.010630752 3.20543375 3.183945921
4/17/92 3:04 3.832402585 3.23126152 3.181985349
4/17/92 4:04 1.852556242 3.27562084 3.18118851
4/17/92 5:04 0.162227369 3.3115363 3.181122629
4/17/92 6:04 -0.998448544 3.33961902 3.182051426
4/17/92 7:04 -1.253410748 3.35774046 3.183474521
4/17/92 8:04 -0.751297407 3.33890538 3.185725383
4/17/92 9:04 0.650614497 3.29899601 3.189057244

4/17/92 10:04 2.378025954 3.23183562 3.193381477
4/17/92 11:04 _ 3.877926549 3.15866012 3.198655172
4/17/92 12:04 5.030173311 3.0934735 3.204975213
4/17/92 13:04 5.721751689 3.05167364 3.211643372
4/17/92 14:04 5.763755403 3.02213589 3.218604794
4/17/92 15:04 4.967087148 3.01602177 3.225834328
4/17/92 16:04: 3.676081153 3.04646163 3.233080959
4/17/92 17:04i 2.28079018 3.09366106 3.240195909
4/17/92 18:04 1.456363941 3.14913767 3.247142774
4/17/92 19:04 1.40200663 3.19111576
4/17/92 20:04 2.137272209 3.21528998
4/17/92 21:04 3.480903205 3.21363088
4/17/92 22:04 4.847749312 3.1928565
4117/92 23:04 6.104008637 3.16747807
4/18/92 0:04 7.034057724 3.14152459
4/18/92 1:04 7.267182311 3.12570546
4/18/92 2:04 6.630497096 3.12887262
4/18/92 3:04 4.897026405 3.15641943
4/18/92 4:04 2.714527161 3.21134056
4/18/92 5:04 0.836212544 3.27397382
4/18/92 6:04 -0.563533952 3.33475622
4/18/92 7:04 -1.7054525 3.37519639
4/18/92 8:04 -1.709122465 3.41401201
4/18/92 9:04 -0.961234676 3.4222019

4/18/92 10:04 0.621813768 3.40710183
4118/92 11:04 2.313447762 3.36367799
4/18/92 12:04 4.026976727 3.31666115

,_ _ 4/18/92 13:04 5.012845524 3.26017746

P_el



Pier4

4/18/92 14:04 5.617016518 3.22570919
4/18/92 15:04 5.697643914 3.20287424
4/18/92 16:04 4.808867457 3.19718753
4/18/92 17:04 3.612228855 ° 3.2243354
4/18/92 18:04 2.463838057 3.26733267
4/18/92 19:04 1.982188009
4/18/92 20:04 2.09745373
4/18/92 21:04 2.982318115
4/18/92 22:04 4.238666948
4/18/92 23:04 5.481125194

4/19/92 0:04 6.654398513
4/19/92 1:04 7.343194163
4/19/92 2:04 7.291620623
4/19/92 3:04 6.215133531
4/19/92 4:04 4.217725273
4/19/92 5:04 2.294990256
4/19/92 6:04 0.407030004
4/19/92 7:04 -0.773877552
4/19/92 8:04 -1.512565146
4/19/92 9:04 -1.323636219

4/19/92 10:04 -0.420358478
4/19/92 11:04 1.185043691
4/19/92 12:04 2.671368063
4/19/92 13:04 4.185607127
4/19/92 14:04 5.068977721
4/19/92 15:04 5.561162788
4/19/92 16:04 5.460416322
4/19/92 17:04 4.644163369

P_e2



SeaplaneLagoon

Time Elevation Average 1 Average 2 Final Average

_' 4/16/92 17:55 1,358 3.49 3.376241667 3.351853
4/16/92 18:55 1.707 -3.51058333 3.370275
4/16/92 19:55 2.659 3.50716667 3.364388333
4/16/92 20:55 4.026 3.485625 3.358716667
4/16/92 21:55 5.359 3.451375 3.353255
4/16/92 22:55 6.56 3.41604167 3.348245
4/16/92 23:55 7.405 3.38070833 3.343655
4/17/92 0:55 7.25 3.34958333 3.33981
4/17/92 1:55 6.201 3.345125 3.337085
4/17/92 2:55 4.294 3.3685 3.335273333
4/17/92 3:55 2.498 3.40841667 3.334318333
4/17/92 4:55 0.962 3.44295833 3.33395
4/17/92 5:55 -0.184 3.46770833 3,334243333
4/17/92 6:55 -0.657 3.481875 3.335328333
4/17/92 7:55 -0.389 3.47820833 3.33707
4/17/92 8:55 0.726 3.44870833 3.339466667
4/17/92 9:55 2.233 3.39541667 3,342481667

4/17/92 10:55 3.651 3.33354167 3.346143333
4/17/92 11:55 4.833 3.274875 3.350536667
4/17/92 12:55 5.614 3.2285 3.355428333
4/17/92 13:55 5.778 3.19516667; 3.360793333
4/17/92 14:55 5.217 3.18558333 3.366478333
4/17/92 15:55 3.966 3.20595833 3.3722
4/17/92 16:55 2.693 3.25179167 3.377805
4/17/92 17:55 1.852 3.302625 3.383136667
4/17/92 18:55 1,625 3.34083333
4/17/92 19:55 2.142 3.363416671
4/17/92 20:55 3.204 3.365375
4/17/92 21:55 4.511 3,34908333
4/17/92 22:55' 5.7121 3,326125
4/17/92 23:55 6.658 3.30129167

4/18/92 0:55 7.143 3.28458333
4/18/92 1:55 6.762 3.28145833
4/18/92 2:55 5.252 3.29983333
4/18/92 3:55 3.327 3.344625
4/18/92 4:55 1.556 3.39920833
4/18/92 5:55 0.156 3.45029167
4/18/92 6:55 -0.745 3.49483333
4/18/92 7:55 -1.097 3.52541667
4/18/92 8:55 -0.553 3.538125
4/18/92 9:55 0.748 3.52408333

4/18/92 10:55 2.243 3.48695833
4/18/92 11:55 3.72 3.443375
4/18/92 12:55 4.814 3.39716667
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SeaplaneLagoon

4/18/92 13:551 5.548 3.362625I

4/18/92 14:551 5.706 3.33729167
4/18/92 15:55 5.066 3.328625
4/18/92 16:55 3.913 "3.34608333
4/18/92 17:55 2.769 3.38508333
4/18/92 18:55 2.167
4/18/92 19:55 2.189
4/18/92 20:55 2.813
4/18/92 21:55 3.96
4/18/92 22:55 5.116
4/18/92 23:55 6.257

4/19/92 0:55 7.068
4/19/92 1:55 7.203
4/19/92 2:55 6.327
4/19/92 3:55 4.637
4/19/92 4:55 2.782
4/19/92 5:55 1.225
4/19/92 6:55 -0.011
4/19/92 7:55 -0.792
4/19/92 8:55 -0.89
4/19/92 9:55 -0.143

4/19/92 10:55 1.197
4119/92 11:55 2.611

4119/92 12:55 3.985
4/19/92 13:55 4.94
4/19/92 14:55 5.498
4/19/92 15:55 5.485
4/19/92 16:55 4.849
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MOOIA

Time Elevation Average 1 Average 2 Final Average

4/16/92 17:581 3.113 3.08195833 3.071158333; 3.061811333
4/16/92 18:58 3.109 3.08025 3.070328333
4/16/92 19:58 3.087 3.07883333 3.069566667
4/16/92 20:58 3.081 3.07791 667 3.06883
4/16/92 21:58 3,078 3.07645833 3.068098333
4/16/92 22:58 3.087 3.07554167 3.067388333
4/16/92 23:58 3.068 3.074375 3.066673333

4/17/92 0:58 3.065 3.073625 3.065961667
4/17/92 1:58 3.05! 3.0731 25 3.065226667
4/17/92 2:58 3.068 3.07325 3,064458333
4/17/92 3:58 3.065 3.07233333i 3.063653333
4/17/92 4:58 3.072 3.07170833' 3.062846667
4/17/92 5:58 3.059 3.07129167 3.061996667
4/17/92 6:58 3.078 3.07116667 3.061121667
4/17/92 7:58 3.091 3.0705 3.060236667
4/17/92 8:58 3.081 3.06916667 3.059346667
4/17/92 9:58 3.097 3.068375 3.058478333

4/17/92 10:58 3.068 3.06716667 3.057621667
4/17/92 11:58 3.081 3.06733333 3.056813333
4/17/92 12:58 3.097 3.06679167 3.055998333
4/17/92 13:58 3.094 3.06575 3.055241667
4/17/92 14:58 3.091 3.06454167 3.054511667
4/17/92 15:58 3,084 3.06333333 3.053846667
4/17/92 16:58 3.103 3.06266667 3.05323
4/17/92 17:58 3.072 3.0615 3.05265
4/17/92 18:58 3.075 3.06120833
4/17/92 19:58 3.065 3.06120833
4/17/92 20:58 3.046 3.06041667
4/17/92 21:58 3.056 3.059625
4/17/92 22:58 3.059 3.05870833
4/17/92 23:58 3,05 3,05766667

-------_ 4/18/92 0:58 3.053 3.05658333
4/18/92 1:58 3.053 3.05525
4/18/92 2:58 3.046 3.05391667
4/18/92 3:58 3.05 3.053125
4/18/92 4:58 3.062 3.05216667
4/18/92 5:58 3.056 3.05045833

_ 4/18/92 6:581 3.062 3.04941667
4/18/92 7:58 3.059 3.04904167
4/18/92 8:58 3.062: 3.04825
4/18/92 9:58 3.068 3.04745833

4/18/92 10:58 3.072 3.04695833
4/18/92 11:58 3.068 3.04695833

_, 4/18/92 12:58 3.072 3.04695833
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MOO1A

4/18/92 13:58 3.065 3.047875
4/18/92 14:58 3.062 3.0475 _'
4/18/92 15:58 3.068 3.04791667
4/18/92 16:58 3.075 °3.04791667
4/18/92 17:58 3.065 3.04816667
4/18/92 18:58 3.075
4/18/92 19:58 3.046
4/18/92 20:58 3.027
4/18/92 21:58 3.034
4/18/92 22:58 3.034
4/18/92 23:58 3.024

4/19/92 0:58 3.021
4/19/92 1:58 3.021
4/19/92 2:58 3.027
4/19/92 3:58 3.027
4/19/92 4:58 3.021
4/19/92 5:58 3.031
4/19/92 6:58 3.0531

4/19/92 7:58 3.04
4/19/92 8:58 3.043

4/19/92 9:58 3.056
4/19/92 10:58 3.072
4/19/92 11:58 3.068
4/19/92 12:58 3.094
4/19/92 13:58 3.056
4/19/92 14:58 3.072
4/19/92 15:58 3.068
4/19/92 16:58 3.081
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M003A

Time Elevation Average 1 Average 2 Final Average

4/16/92 18:00 4.018 4.032875 4.023605 4.014833867
4/16/92 19:00 4.015 4.032625 4.02289
4/16/92 20:00 4.022 4.032125 4.0221 75
4/16/92 21:00 4.031 4.03120833 4.021455
4/16/92 22:00 4.05 4.03016667 4.020731667
4/16/92 23:00 4.072 4.02883333 4.019995

-_ 4/17/92 0:00 4.085 4.02754167 4.019238333
4/17/92 1:00 4.088 4.02620833 4.018496667
4/17/92 2:00 4.094 4.02541667 4.017771667
4/17/92 3:00 4.082 4.02475 4.017053333
4/17/92 4:00 4.05 4.02408333 4.016356667
4/17/92 5:00 4.025 4.02383333 4.015696667
4/17/92 6:00 4.003 4.02354167 4.015031667

7 _ 4/17/92 7:00 3.991 4.02329167 4.014363333
4/17/92 8:00 3.978 4.0225 4.013683333
4/17/92 9:00 3.978 4.021875 4.012996667

4/17/92 10:00 3.988 4.02108333 4.012283333
4/17/92 11:00 4.003 4.019875 4.01154
4/17/92 12:00 4.003 4.01925 4.010776667
4/17/92 13:00 4.047 4.01875 4.009923333
4/17/92 14:00 4.047 4.01716667 4.00897
4/17/92 15:00 4.044 4.016375 4.008003333
4/17/92 16:00 4.044 4.01595833 4.007001 667
4/17/92 17:00 4.031 4.01566667 4.005955
4/17/92 18:00 4.012 4.015125 4.004853333
4/17/92 19:00 4.003 4.015
4/17/92 20:00 4 4.01475
4/17/92 21:00 4.006 4.014125
4/17/92 22:00 4.018 4.013125
4/17/92 23:00 4.041 4.01175

4/18/92 0:00 4.053 4.00991667
:_ 4/18/92 1:00 4.069 4.009

4/18/92 2:00 4.078 4.00808333
4/18/92 3:00 4.066 4.00745833
4/18/92 4:00 4.044 4.00733333
4/18/92 5:00 4.018 4.00758333
4/18/92 6:00 3.997 4.00720833

-- 4/18/92 7:00 3.972 4.00683333
4/18/92 8:00 3.963 4.00629167
4/18/92 9:00 3.959 4.00533333

4/18/92 10:00 3.959 4.00404167
4/18/92 11:00 3.988 4.0025
4/18/92 12:00 3.991 4.00079167

4/18/92 13:00 4.009 3.99791667
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M003A

4/18/92 14:00 4.028 3.99491667

4/18/92 15:00 4.034 3.993 ,_
4/18/92 16:00 4.037 3.99133333
4/18/92 17:00 4.018 3.98979167
4/18/92 18:00 4.009 3.988125
4/18/92 19:00 3.997
4/18/92 20:00 3.985
4/18/92 21:00 3.982
4/18/92 22:00 3.985
4/18/92 23:00 3.997

4/19/92 0:00 4.031
4/19/92 1:00 4.047
4/19/92 2:00 4.063
4/19/92 3:00 4.063i
4/19/92 4:00 4.05
4/19/92 5:00 4.009
4/19/92 6:00 3.988
4/19/92 7:00 3.959
4/19/92 8:00 3.94
4/19/92 9:00 3.928

4/19/92 10:00 3.922
4119/92 11:00 3.947
4/19/92 12:00 3.922
4/19/92 13:00 3.937
4/19/92 14:00 3.982
4/19/92 15:00 3.994
4/19/92 16:00 4
4/19/92 17:00 3.978
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MOO4A

Time Elevation Average 1 Average 2 Final Average

4/16/92 18:00 3.956 3.94366667 3.927545 3.912232267
4/16/92 19:00 3.953 3.9425 3.926276667
4/16/92 20:00 3.953 3.94108333 3.925011667
4/16/92 21:00 3.953 3.93979167 3.923745
4/16/92 22:00 3.956 3.938375i 3.922466667
4/16/92 23:00 3.962 3.93683333 3.921176667

4/17/92 0:00 3.968 3.93529167 3.919875
4/17/92 1:00 3.968 3.933375 3.918586667
4/17/92 2:00 3.972 3.932 3.917316667
4/17/92 3:00 3.968 3,93058333 3.91607
4/17/92 4:00 3.965 3.92945833 3.914816667
4/17/92 5:00 3.956 3.92820833 3.913565
4/17/92 6:00 3.95 3.92716667 3.912295

----_ 4/17/92 7:00 3.941 3.926 3.911025
4/17/92 8:00 3.928 3.92454167 3.909755
4/17/92 9:00 3.922 3.92308333 3.908491667

4/17/92 10:00 3.906 3.9215 3.907228333
4/17/92 11:00 3.919 3.92033333 3.90598

4/17/92 12:00 3.912 3.91966667 3.904736667
4/17/92 13:00 3.931 3.918875 3.903463333
4/17/92 14:00 3.925 3.91704167 3.902121667

_, 4/17/92 15:00 3.925 3.91625 3.900748333
4/17/92 16:00 3.931 3.91545833 3.899321667
4/17/92 17:00 3.928 3.91429167 3.897858333
4/17/92 18:00 3.928 3.91325 3.89633
4/17/92 19:00 3.919 3.91195833
4/17/92 20:00 3.922 3.910875
4/17/92 21:00 3.919 3.90941667
4/17/92 22:00 3.919 3.90783333
4/17/92 23:00 3.925 3.906125
4/18/92 0:00 3.922 3.90429167

-_ 4/18/92 1:00 3.935 3.90308333
/

4/18/92 2:00 3.938 3.901625
4/18/92 3:00 3.941 3.90083333
4/18/92 4:00 3.935 3.89925
4/18/92 5:00 3.931 3.89816667
4/18/92 6:00 3.922 3.89645833
4/18/92 7:00 3.906 3.89541667
4/18/92 8:00 3.893 3.89425
4/18/92 9:00 3.884 3.89295833

4/18/92 10:00 3.878 3.8915
4/18/92 11:00 3.903 3.89029167
4/18/92 12:00 3.893 3.88925
4/18/92 13:00 3.887 3.88783333
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M004A

4/18/92 14:00 3.906 3.88533333
4/18/92 15:00 3.906 3.88270833 _'
4/18/92 16:00 3.903 3.88058333
4/18/92 17:00 3.903 3.878875
4/18/92 18:00 3.897 3.87608333
4/18/92 19:00 3.893
4/18/92 20:00 3.887
4/18/92 21:00 3.881
4/18/92 22:00 3.878
4/18/92 23:00 3.881

4/19/92 0:00 3.893
4/19/92 1:00 3.9
4/19/92 2:00 3.919
4/19/92 3:00 3.903
4/19/92 4:00 3.909
4/19/92 5:00 3.89
4/19/92 6:00 3.897
4/19/92 7:00 3.878
4/19/92 8:00 3.862
4/19/92 9:00 3.849

4/19/92 10:00 3.849
4/19/92 11:00 3.878
4/19/92 12:00 3.859
4/19/92 13:00 3.8271
4/19/92 14:00 3.843 I
4/19/92 15:00 3.855
4/19/92 16:00 3.862
4/19/92 17:00 3.836
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M005A

Time Elevation Average 1 Average 2 Final Average

4/16/92 17:54 4.275 4.253625 4.239363333 4.229727333
4/16/92 18:54 4.272 "4.25195833 4.238281 667
4/16/92 19:54 4.266 4.25054167 4.237235
4/16/92 20:54 4.263 4.249375 4.236251667
4/16/92 21:54 4.26 4.24820833 4,235295
4/16/92 22:54 4.26 4.24691 667 4.234368333

--_ 4/16/92 23:54 _ 4.263 4.245625 4.233493333
4/17/92 0:54 4.269 4.24433333 4.232686667
4/17/92 1:54 4.272 4.24291667 4.231911667
4/17/92 2:54 4.275 4.24166667 4.231166667
4/17/92 3:54 4.275 4.24054167 4.23045
4/17/92 4:54 4.275 4.23979167 4.229753333
4/17/92 5:54 4.272 4.23891667 4.229076667

---P 4/17/92 6:54 _ _ 4.263 4.23804167 4.228455
4/17/92 7:54 4.257 4.23729167 4.227851667
4/17/92 8:54 4.248i 4,236 4.227256667
4/17/92 9:54 4,229 4.23479167 4.226676667

4/17/92 10:54 4.226 4.233875 4.226123333
4/17/92 11:54 4.213 4.23295833 4.22558
4/17/92 12:54 4.226 4.23245833 4.225035
4/17/92 13:54 4.232 4.231 4.224505
4/17/92 14:54 4.235 4.22970833 4.223921667
4/17/92 15:54 4.226 4.22854167 4.223363333
4/17/92 16:54 4.235 4.22775 4.222815
4/17/92 17:54 4.235 4.22725 4.222266667
4/17/92 18:54 4.238 4.22658333
4/17/92 19:54 4.238 4.22579167
4/17/92 20:54 4.235 4.22595833
4/17/92 21:54 4.229 4.22545833
4/17/92 22:54 4,229 4.22504167
4/17/92 23:54 4.232 4.22504167

--_ 4/18/92 0:54 4.235 4.22545833
4/18/92 1:54 4.242 4.22495833
4/18/92 2:54 4.248 4.22429167
4/18/92 3:54 4.257 4.22375
4/18/92 4:54 4.254 4.223125
4/18/92 5:54 4.251 4.222875

--_ 4/18/92 6:54 4,245 4,223375
4/18/92 7:54 4.226 4.22295833
4/18/92 8:54 4.219 4.22241667
4/18/92 9:54 4.207 4.2215

4/18/92 10:54 4.204 4.22095833
4/18/92 11:54 4.201 4.22029167

4/18/92 12:54 4.1 91 4.21933333
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M005A

4/18/92 13:54 4.201 4.21920833

4/18/92 14:54 4.207 4.21641667
4/18/92 15:54 4.207 4.21575
4/18/92 16:54 4.223 "4.21483333
4/18/92 17:54 4.219 4.21404167
4/18/92 18:54 4.219
4/18/92 19:54 4.242
4/18/92 20:54 4.223
4/18/92 21:54 4.219
4/18/92 22:54 4.229
4/18/92 23:54 4.242

4/19/92 0:54 4.223
4/19/92 1:54 4.226
4/19/92 2:54 4.235
4/19/92 3:54 4.242
4/19/92 4:54 4.248
4/19/92 5:54 4.263
4/19/92 6:54 4.235
4/19/92 7:54 4.213
4/19/92 8:54 4.1 97
4/19/92 9:54 4.194

4/19/92 10:54 4.188
4/19/92 11:54 4.1 78

4/19/92 12:54 4.1 88 ,_r
4/19/92 13:54 4.134
4/19/92 14:54 4.191
4/19/92 15:54 4.185
4/19/92 16:54 4.204
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M006A

Time Elevation Average 1 Average 2 Final Average

4/16/92 18:01 4.956 4.94666667 4.941565 4.938408933
4/16/92 19:01 4.956 "4.94629167 4.941301667
4/16/92 20:01 4,959 4.94579167 4.941048333
4/16/92 21:01 4.953 4.94529167 4.940795
4/16/92 22:01 4.953 4.944375:4.940561667
4/16/92 23:01 4.953 4.94375 4.940343333

- - 4/17/92 0:01 4.947 4.943125 4.940123333
4/17/92 1:01 4.947 4.942625 4.939901667
4/17/92 2:01 4.95 4.94225 4.939673333
4/17/92 3:01 4.953 4.941875 4.939438333
4/17/92 4:01 4.953 4.94125 4.939213333
4/17/92 5:01 4.947 4.940625 4.939001667
4/17/92 6:01 4.944 4.940375 4.938778333

:_ 4/17/92 7:01 4.941 4.94025 4.938528333
4/17/92 8:01 4.935 4.93958333 4.938261667
4/17/92 9:01 4.928 4.93904167 4.93799

4/17/92 10:01 4.931 4.93891 667 4.937708333
4/17/92 11:01 4.935 4.93908333 4.937388333
4/17/92 12:01 4.941 4.93933333 4.93702
4/17/92 13:01 4.944 4.93933333 4.9366
4/17/92 14:01 4.95 4.93945833 4.936138333
4/17/92 15:01 4.941 4.93945833 4.935625
4/17/92 16:01 4.95 4.94008333 4.93506
4/17/92 17:01 4.953 4.94020833 4.934423333
4/17/92 18:01 4.947 4.94008333 4.933735
4/17/92 19:01 4.944 4.94008333
4/17/92 20:01 4.947 4.93995833
4/17/92 21:01 4.931 4.93945833
4/17/92 22:01 4.938 4.93945833
4/17/92 23:01 4.938 4.93891667

4/18/92 0:01 4.935 4.93825
4/18/92 1:01 4.938 4.93758333
4/18/92 2:01 4.941 4.93691667
4/18/92 3:01 4.938 4.936375
4/18/92 4:01 4.938 4.93625
4/18/92 5:01 4.941 4.93595833
4/18/92 6:01 4.941 4.93504167
4/18/92 7:01 4.925 4.934125
4/18/92 8:01 4.922 4.93358333
4/18/92 9:01 4.925 4.93279167

4/18/92 10:01 4.935 4.932
4/18/92 11:01 4.941 4.93091 667
4/18/92 12:01 4.941 4.929875

4/18/92 13:01 4.947 4.92883333
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4/18/92 14:01 4.95 4.92779167

4/18/92 15:01 4.956 4.926625
4/18/92 16:01 4.953 4.92533333
4/18/92 17:01 4.95 "4.92416667
4/18/92 18:01 4.947 4.923
4/18/92 19:01 4.941
4/18/92 20:01 4.935
4/18/92 21:01 4.931
4/18/92 22:01 4.925
4/18/92 23:01 4.922

4/19/92 0:01 4.919
4/19/92 1:01 4.922
4/19/92 2:01 4.928
4/19/92 3:01 4.935
4/19/92 4:01 4.931
4/19/92 5:01 4.919
4/19/92 6:01 4.919
4/19/92 7:01 4.912
4/19/92 8:01 4.903
4/19192 9:01 4.906

4/19/92 10:01 4.909
4/19/92 11:01 4.916
4/19/92 12:01 4.916

4/19/92 13:01 4.922
4/19/92 14:01 4.922
4/19/92 15:01 4.925
4/19/92 16:01 4.925
4/19/92 17:01 4.922
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M007A

,. Time Elevation Average 1 Average 2 Final Average

4/16/92 18:07 5.07 5.08529167 5,069106667 5.050783133
4/16/92 19:07 5.081 "5.08433333 5,067611667
4/16/92 20:07 5.087 5.08304167: 5.066088333
4/16/92 21:07 5.084 5.081708331 5.064546667
4/16/92 22:07 5.092 5.08041667 5.063005
4/16/92 23:07 5.095 5,078875 5.061458333

:,_ 4/17/92 0:07 5.092 5.07745833 5.059916667
4/17/92 1:07 5.092 5.07641667 5.058365
4/17/92 2:07 5.101 5.075375 5.056806667
4/17/92 3:07 5.112 5.07441667 5.055233333
4/17/92 4:07 5.112 5.073 5.053656667
4/17/92 5:07 5.109 5.07170833 5.052093333
4/17/92 6:07 5.112 5.07066667 5.050525
4/17/92 7:07 5.106 5.069375 5.048936667
4/17/92 8:07 5.104 5.067875 5.047361667
4/17/92 9:07 _ 5.095 5.06608333 5.045803333

4/17/92 10:07 5.095 5.06420833 5.044296667
4/17/92 11:07 5.075 5.06220833 5.042831 667
4/17/92 12:07 5.067 5.06054167 5.041418333

4/17/92 13:07 _ .5.061 5.05875 5.04003 _
4/17/92 14:07 5.064 5.05695833 5.038671667
4/17/92 15:07 5.044, 5.05483333 5.037341667
4/17/92 16:07 5.05 5.05316667 5.036063333
4/17/92 17:07 5.047 5.051375 5.03481
4/17/92 18:07 5.047 5.04958333 5.0336
4/17/92 19:07 5.05 5.04791 667
4/17/92 20:07 5.055 5.04625
4/17/92 21:07 5.053 5.0445
4/17/92 22:07 5.055 5.04316667
4/17/92 23:07 5.061 5.041 75

4/18/92 0:07 5.067 5.04033333
_- 4/18/92 1:07 5.067 5.03866667

4/18/92 2:07 5.078 5.03745833
4/18/92 3:07 5.078 5.03604167
4/18/92 4:07 5.081 5.035
4/18/92 5:07 5.084 5.03391667
4/18/92 6:07 5.081 5.0325

_ 4/18/92 7:07 5.07 5.03095833
4/18/92 8:07 5.061 5.03
4/18/92 9:07 5.05 5.02891667

4/18/92 10:07 5.047 5.02841667
4/18/92 11:07 5.035 5.02758333
4/18/92 12:07 5.024 5.026875

4/18/92 13:07 5.018 5.02583333
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4/18/92 14:07 5.013 5.02479167 -,

4/18/92 15:07 5.004 5.02370833
4/18/92 16:07 5.007 5.022875
4/18/92 17:07 5.004 "5.02183333
4/18/92 18:07 5.007 5.021125
4/18/92 19:07 5.01
4/18/92 20:07 5.013
4/18/92 21:07 5.021
4/18/92 22:07 5.021
4/18/92 23:07 5.027

4/19/92 0:07 5.027
4/19/92 1:07 5.038
4/19/92 2:07 5.044
4/19/92 3:07 5.053
4/19/92 4:07 5.055
4/19/92 5:07 5.05
4/19/92 6:07 5.044
4/19/92 7:07 5.047
4/19/92 8:07 5.035
4/19/92 9:07 5.038

4/19/92 10:07 5.027
4/19/92 11:07 5.018
4/19/92 12:07 4.999

4/19/92 13:07 4.993
4/19/92 14:07 4.987
4/19/92 15:07 4.984
4/19/92 16:07 4.982
4/19/92 17:07 4.987
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Time Elevation Average 1 Average 2 Final Average

4/16/92 17:59 4.973 4.93058333 4.91502 4.904228867
4/16/92 18:59 4.963 4.92875 4.913918333
4/16/92 19:59 4.967 4.92758333 4.912863333
4/16/92 20:59 4.96 4.926375 4.911828333
4/16/92 21:59 4.954 4.92520833 4.91082
4/16/92 22:59 4.951 4.92375 4.909843333

._' 4/16/92 23:59 4.948 4.92229167 4.908898333
4/17/92 0:59 4.938 4.92054167 4.907991667
4/17/92 1:59 4.938 4.919375 4.907123333
4/17/92 2:59 4.938 4.91820833 4.906275
4/17/92 3:59 4.951 4.91729167 4.905451667
4/17/92 4:59 4.948 4.91583333 4.904648333
4/17/92 5:59 4.944 4.914625 4.903861667

_-_ 4/17/92 6:59 4.935 4,91333333 4.903091667
4/17/92 7:59 4,922 4.911875 4.902341667
4/17/92 8:59 4.913 4.91016667 4.901608333
4/17/92 9:59 4.9 4.90845833 4.900895

4/17/92 10:59 4.887 4.907125 4.900203333
4/17/92 11:59 4.878 4.90633333 4.899508333
4/17/92 12:59 4.891 4.90608333 4.898775
4/17/92 13:59 4.897 4.90541667 4.897983333
4/17/92 14:59 4.906 4.90475 4.89714
4/17/92 15:59 4.91 4.90425 4.896223333
4/17/92 16:59 4,922 4.90383333 4.895236667
4/17/92 17:59 4.929 4.90345833 4.894171667
4/17/92 18:59 4.935 4.90304167
4/17/92 19:59 4.938 4.902375
4/17/92 20:59 4.932 4.90170833
4/17/92 21:59 4.919 4.90116667
4/17/92 22:59 4.916 4.90079167
4/17/92 23:59 4.906 4.900125

__ 4/18/92 0:59 4.91 4.899625
4/18/92 1:59 4.91 4.89883333
4/18/92 2:59 4.916 4.89816667
4/18/92 3:59 4.916 4.897625
4/18/92 4:59 4.919 4.89720833
4/18/92 5:59 4.913 4.89616667

4/18/92 6:59 4.9 4.895375
4/18/92 7:59 4.881 4.89458333 _
4/18/92 8:59 4.872 4.89354167
4/18/92 9:59 4.868 4.89233333

4/18/92 10:59 4.868 4.89116667
4/18/92 11:59 4.872 4.88975
4/18/92 12:59 4.875 4.888
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4/18/92 13:59 4.881 4.88629167

4/18/92 14:59 4.894 4.88433333
4/18/92 15:59 4.9 4.88183333
4/18/92 16:59 4.913 °4.87958333
4/18/92 17:59 4.919 4.87720833
4/18/92 18:59 4.919
4/18/92 19:59 4.922
4/18/92 20:59 4.919
4/18/92 21:59 4.91
4/18/92 22:59 4.9
4/18/92 23:59 4.894

4/19/92 0:59 4.891
4/19/92 1:59 4.894
4/19/92 2:59 4.903
4/19/92 3:59 4.906
4/19/92 4:59 4.894
4/19/92 5:59 4.894
4/19/92 6:59 4.881
4/19/92 7:59 4.856
4/19/92 8:59 4.843
4/19/92 9:59 4.84

4/19/92 10:59 4.834
4/19/92 11:59 4.83

4/19/92 12:59 4.834
4/19/92 13:59 4.834
4/19/92 14:59 4.834
4/19/92 15:59 4.846
4/19/92 16:59 4.856
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MOIOA

Time Elevation Average 1 Average 2 Final Average

4/16/92 17:59 4.242 4.24895833 4.23503 4.2187266
4/16/92 18:59 4.235 "4,24779167 4.233731667
4/16/92 19:59 4.238 4.24691667 4.232423333
4/16/92 20:59 4.235 4.24579167 4.231098333
4/16/92 21:59 4.235 4.24479167 4.22976
4/16/92 22:59 4.264 4.24391667 4.228388333
4/16/92 23:59 4.304 4.24220833 4.22701

4/17/92 0:59 4.32 4.24025 4.225648333
4/17/92 1:59 4.326 4.23920833 4.224301667
4/17/92 2:59 4.298 4.23845833 4.222938333
4/17/92 3:59 4.267 4.23833333 4.221578333
4/17/92 4:59 4.238 4.23779167 4.220186667
4/17/92 5:59 4.235 4.23704167 4,218806667

--_ 4/17/92 6:59 4.229 4.23629167 4.21741
4/17/92 7:59 4.22 4.23516667 4.21599
4/17/92 8:59 4.211 4.234 4.214558333
4/17/92 9:59 4.242 4.23283333 4.213115

4/17/92 10:59 4.214 4.22995833' 4.211666667
4/17/92 11:59 4.214 4.228125 4.210286667
4/17/92 12:59 4.2171 4.22629167 4.208923333
4/17/92 13:59 4.2451 4.22433333 4.207576667

4/17/92 14:59 4.257; 4.221625 4.206318333
4/17/92 15:59 4.257 4.21983333 4.205063333
4/17/92 16:59 4.232 4.21841667 4.203813333
4/17/92 17:59 4.214 4.21741667 4.202541667
4/17/92 18:59 4.214 4.2165
4/17/92 19:59 4.211 4.21508333
4/17/92 20:59 4.211 4.21379167
4/17/92 21:59 4.214 4.21233333
4/17/92 22:59 4.223 4.2105
4/17/92 23:59 4.257 4.20945833

--_ 4/18/92 0:59 4.295 4.20816667
4/18/92 1:59 4.308 4.20658333
4/18/92 2:59 4.295 4.205125
4/18/92 3:59 4.254 4.20445833
4/18/92 4:59 4.22 4.20354167
4/18/92 5:59 4.217 4.20329167

----_" 4/18/92 6:59 4.202 4.202125
4/18/92 7:59 4.192 4.20079167
4/18/92 8:59 4.183 4.199375
4/18/92 9:59 4.173 4.19791667

4/18/92 10:59 4.17 4.196625
4/18/92 11:59 4.17 4.19545833

4/18/92 12:59 4.17 4.19404167
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4/18/92 13:59 4.18 4.192625

4/18/92 14:59 4.214 4.192875
4/18/92 15:59 4.223 4.19025
4/18/92 16:59 4.208 "4.18858333
4/18/92 17:59 4.192 4.186625
4/18/92 18:59 4.18
4/18/92 19:59 4.18
4/18/92 20:59 4.1 76
4/18/92 21:59 4.17
4/18/92 22:59 4.198
4/18/92 23:59 4.2261

4/19/92 0:59 4.257
4/19/92 1:59 4.273
4/19/92 2:59 4.279
4/19/92 3:59 4.232
4/19/92 4:59 4.214
4/19/92 5:59 4.189
4/19/92 6:59 4.17
4/19/92 7:59 4.158
4/19/92 8:59 4.148
4/19/92 9:59 4.142

4/19/92 10:59 4.142
4/19/92 11:59 4.136

4/19/92 12:59 4.136 ,_
4/19/92 13:59 4.186
4/19/92 14:59 4.151
4/19/92 15:59 4.183
4/19/92 16:59 4.161
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Time Elevation Average 1 Average 2 Final Average

4/16/92 17:59 5.606 5.5935 5.580931667 5.569539
4/16/92 18:59 5.603 "5.59233333 5.57995
4/16/92 19:59 5.606 5.59129167 5.578983333
4/16/92 20:59 5.603; 5.590125 5.578021667
4/16/92 21:59 5.6 5.58870833 5.57708
4/16/92 22:59 5.603 5.58766667 5.576153333

--_ 4/16/92 23:59 _" 5.6 5.5865 5.575231667
4/17/92 0:59_ 5.6 5.58533333 5.574325
4/17/92 1:59! 5.603 5.58441667 5.573413333
4/17/92 2:59 5.606 5.58354167 5.572495
4/17/92 3:59 5.606 5.58266667 5.571575
4/17/92 4:59 5.597 5.58166667 5.570641667
4/17/92 5:59 5.594 5.58075 5.569706667

-_ 4/17/92 6:59 • 5.591 5.58008333 5.568761667
4/17/92 7:59 5.588 5.57916667 5.567795
4/17/92 8:59 5.582 5.57795833 5.566823333
4/17/92 9:59 5.597 5.576875 5.565848333

4/17/92 10:59 5.578 5.57558333 5.564858333
4/17/92 11:59 5.572 5.57454167 5.563878333
4/17/92 12:59 5.582 5.57375 5.562898333
4/17/92 13:59 5.578 5.57279167 5.561886667

4/17/92 14:59 5.582 5.57229167 5.560886667:
4/17/92 15:59 5.585 5.571625 5.559848333:
4/17/92 16:59 5.582 5.57054167 5.558785
4/17/92 17:59 5.578 5.56958333 5.557696667
4/17/92 18:59 5.578 5.56895833
4/17/92 19:59 5.578 5.56816667
4/17/92 20:59 5.569 5.56725
4/17/92 21:59 5.575 5.56658333
4/17/92 22:59 5.575 5.56554167
4/17/92 23:59 5.572 5.564625

4/18/92 0:59 5.578 5.56383333
4/18/92 1:59 5.582 5.56254167
4/18/92 2:59 5.585 5.56145833
4/18/92 3:59 5.582 5.56054167
4/18/92 4:59 5.575 5.55933333
4/18/92 5:59 5.578 5.55829167

--_ 4/18/92 6:59 5.569 5.557125
4/18/92 7:59 5.559 5.55591667
4/18/92 8:59 5.556 5.554875
4/18/92 9:59 5.566 5.55358333

4/18/92 10:59 5.553 5.552125
4/18/92 11:59 5.553 5.55108333

4/18/92 12:59 5.559 5.55004167
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4/18/92 13:59 5.566 5.54845833

4/18/92 14:59 5.566 5.54779167
4/18/92 15:59 5.559 5.54633333
4/18/92 16:59 5.559 °5.54504167
4/18/92 17:59 5.563 5.54333333
4/18/92 18:59 5.559
4/18/92 19:59 5.556
4/18/92 20:59 5.553
4/18/92 21:59 5.55
4/18/92 22:59 5.553
4/18/92 23:59 5.553
4/19/92 0:59 5.547
4/19/92 1:59 5.556
4/19/92 2:59 5.563
4/19/92 3:59 5.553
4/19/92 4:59 5.55
4/19/92 5:59 5.55
4/19/92 6:59 5.54
4/19/92 7:59 5.534
4/19/92 8:59 5.525
4/19/92 9:59 5.531

4/19/92 10:59 5.528
4/19/92 11:59 5.528

4/19/92 12:59 5.521 _,
4/19/92 13:59 5.55
4/19/92 14:59 5.531
4/19/92 15:59 5.528
4/19/92 16:59 5.518
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Time Elevation Average 1 Average 2 Final Average

4/16/92 18:00 5.721 5.72583333 5.722275 5.71 7873333
4/16/92 19:00 5.721 °5.72570833 5.721948333
4/16/92 20:00 5.728 5.72558333 5.721616667
4/16/92 21:00 5.724 5.72529167 5.72127
4/16/92 22:00 5.724 5.72479167 5.72093
4/16/92 23:00 5.743 5.72454167 5.720595

4/17/92 0:00 5.763 5.72391667 5.720258333
4/17/92 1:00 5.766 5.72308333 5.719931 667
4/17/92 2:00 5.769 5.72295833 5.719605
4/17/92 3:00 5.756 5.72295833 5.719261667
4/17/92 4:00 5.74 5.72308333 5.718913333
4/17/92 5:00 5.724 5.72308333 5.718565
4/17/92 6:00 5.718 5.72295833 5.718206667

- _ 4/17/92 7:00 5.712 5.72283333 5.717826667
4/17/92 8:00 5.705 5.72241667 5.717431667
4/17/92 9:00 5.699 5.72166667 5.717021667

4/17/92 10:00 5.69 5.72116667 5.7166
4/17/92 11:00 5.687 5.72091667 5.716166667

4/17/92 12:00 5.699 5.72104167 5.715701667
4/17/92 13:00 5.705 5.72066667 5.715195
4/17/92 14:00 5.728 5.72016667 5.714656667
4/17/92 15:00 5.74 5.71895833 5.714091667
4/17/92 16:00 5.737 5.71791667 5.713508333
4/17/92 17:00 5.721 5.71766667 5.712923333
4/17/92 18:00 5.718 5.71766667 5.712333333
4/17/92 19:00 5.718 5.71766667
4/17/92 20:00 5.721 5.71741 667
4/17/92 21:00 5.712 5.71691 667
4/17/92 22:00 5.718 5.71679167
4/17/92 23:00 5.728 5.71641 667

4/18/92 0:00 5.743 5.716125
4/18/92 1:00 5.763 5.71575
4/18/92 2:00 5.769 5.71491667
4/18/92 3:00 5.759 5.714375
4/18/92 4:00 5.74 5.71425
4/18/92 5:00 5.721 5.714375
4/18/92 6:00 5.715 5.714125
4/18/92 7:00 5.702 5,71345833
4/18/92 8:00! 5.687 5.71295833
4/18/92 9:00 5.687 5.71216667

4/18/92 10:00 5.684: 5.711125

4/18/92 11:00 5.69 i 5.71033333
4/18/92 12:00 5.69 5.70929167
4/18/92 13:00 5.693 5.708375
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4/18/92 14:00 5.699 5.70720833

4/18/92 15:00 5.715 5.70604167 _f
4/18/92 16:00 5.731 5.704375
4/18/92 17:00 5.721 5.70329167
4/18/92 18:00 5.718 5.70291667
4/18/92 19:00 5.712
4/18/92 20:00 5.709
4/18/92 21:00 5.709
4/18/92 22:00 5.709
4/18/92 23:00 5.721

4/19/92 0:00 5.734
4/19/92 1:00 5.743
4/19/92 2:00 5.756
4/19/92 3:00 5.756
4/19/92 4:00 5.743
4/19/92 5:00 5.715
4/19/92 6:00 5.699
4/19/92 7:00! 5.69
4/19/92 8:00 5.668
4/19/92 9:00 5.662

4/19/92 10:00 5.665
4/19/92 11:00 5.665
4/19/92 12:00 5.668

4/19/92 13:00 5.665
4/19/92 14:00 5.671
4/19/92 15:00 5.675
4/19/92 16:00 5.705
4/19/92 17:00 5.712
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Time Elevation Average 1 Average 2 Final Average

4/16/92 17:57 4.962 4.96220833 4.951968333 4.942137667
4/16/92 18:57 4.955 "4.96141667 4.951123333
4/16/92 19:57 4.958 4.96079167 4.950285
4/16/92 20:57 4.955 4.95991 667 4.94944
4/16/92 21:57 4.962 4.95891 667 4.948603333
4/16/92 22:57 4.98 4.957875 4.94777
4/16/92 23:57 _' 4.993 4.95658333 4.946948333

4/17/92 0:57 4.996 4.95541667 4.946141667
4/17/92 1:57 5.003 4.954625 4.94534
4/17/92 2:57 4.999 4.95383333 4.944533333
4/17/92 3:57 4,98 4.95320833 4.943731667
4/17/92 4:57 4.965 4.95283333 4.942945
4/17/92 5:57 4.955 4.95216667 4.942158333

_ 4/17/92 6:57 -f- 4.949 4.95166667 4.941373333
4/17/92 7:57 4.943 4.95091667 4.940581667
4/17/92 8:57 4.937 4.95004167 4.939788333
4/17/92 9:57 4.934 4.949125 4.938988333

4/17/92 10:57 4.931 4.94833333 4.938178333
4/17/92 11:57 4.94 4.94754167 4.937358333
4/17/92 12:57 4.943 4.9465 4.936518333
4/17/92 13:57 4.965 4.94545833 4.935673333
4/17/92 14:57 4.971 4.94379167 4.934811667
4/17/92 15:57 4.968 4.942625 4.933938333
4/17/92 16:57 4.949 4.94183333 4.93306
4/17/92 17:57 4.943 4.94158333 4.932183333
4/17/92 18:57 4.94 4.94108333
4/17/92 19:57 4.937 4.94045833
4/17/92 20:57 4.931 4.93966667
4/17/92 21:57 4.937 4.939
4/17/92 22:57 4.949 4.93808333
4/17/92 23:57 4.965 4.93733333

4/18/92 0:57 4.977 4.93641667
4/18/92 1:57 4.984 4.935375
4/18/92 2:57 4.984 4.93445833
4/18/92 3:57 4.971 4.93379167
4/18/92 4:57 4.949 4.93354167
4/18/92 5:57 4.943 4.93316667

--:'> 4/18/92 6:57 4.931 4.93254167
4/18/92 7:57 4.922 4.931875
4/18/92 8:57 4.915 4.93108333
4/18/92 9:57 4.915 4.93004167

4/18/92 10:57 4.912 4.928875
4/18/92 11:57 4.915 4.92783333

4/18/92 12:57 4.918 4.92654167
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4/18/92 13:57 4.925 4.925375

4/18/92 14:57 4.943 4.92391667
4/18/92 15:57 4.949 4.92195833
4/18/92 16:57 4.943 °4.92066667
4/18/92 17:57 4.931 4.91991667
4/18/92 18:57 4.925
4/18/92 19:57 4.918
4/18/92 20:57 4.915
4/18/92 21:57 4.915
4/18/92 22:57 4.931
4/18/92 23:57 4.943
4/19/92 0:57 4.952
4/19/92 1:57 4.962
4/19/92 2:57 4.968
4/19/92 3:57 4.965
4/19/92 4:57 4.94
4/19/92 5:57 4.928
4/19/92 6:57 4.915
4/19/92 7:57 4.903
4/19/92 8:57 4.89
4/19/92 9:57 4.887

4/19/92 10:57 4.887
4/19/92 11:57 4.884

4/19/92 12:57 4.89
4/19/92 13:57 4.89
4/19/92 14:57 4.896
4/19/92 15:57 4.918
4/19/92 16:57 4.925
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M015A

Time Elevation Average 1 Average 2 Final Average

4/16/92 18:05 3.016 3.20975 3.185201667 3.1716462
4/16/92 19:05 3 "3.21091667 3.183461667
4/16/92 20:05 3.041 3.21091667 3.181753333
4/16/92 21:05 3.142 3.20933333 3.180066667
4/16/92 22:05 3.295 3.20591667 3.1784
4/16/92 23:05 3,485 3.20016667 3.176786667

.... _ 4/17/92 0:05 3.652 3.19358333 3.175246667
4/17/92 1:05 3.69 3.187125 3.173811667
4/17/92 2:05 3.585 3.18408333 3.172551667
4/17/92 3:05 3.396 3.18475 3.171471667
4/17/92 4:05 3.243 3.186875 3.170553333
4/17/92 5:05 3.104 3.18829167 3.169728333
4/17/92 6:05 2.99 3.18933333 3.16902

---_ 4/17/92 7:05 2.915 3.189875 3.168406667
4/17/92 8:05 2.877 3.18908333 3.167891667
4/17/92 9:05 2.905 3.18708333 3.167483333

4/17/92 10:05 2.984 3.18354167 3.16715
4/17/92 11:05 3.088 3.17866667 3.166875
4/17/92 12:05 3.211 3.17329167 3.166668333
4/17/92 13:05 3.33 3.167375 3.166508333
4/17/92 14:05 3.384 3.161125 3.16641

4/17/92 15:05 3.336 3.15741667 3.16639
4/17/92 16:05 3.239 3.15770833 3.166413333
4/17/92 17:05 3.126 3.16033333 3.166445
4/17/92 18:05 3.044 3.1635 3.16646
4/17/92 19:05 3 3.16625
4/17/92 20:051 3.003 3.16820833
4/17/92 21:05 3.06 3.16875
4/17/92 22:05 3.157 3.16766667
4/17/92 23:05 3.327 3.16558333

4/18/92 0:05 3.497 3.16166667
4/18/92 1:05 3.617 3.15770833
4/18/92 2:05 3.601 3.155625
4/18/92 3:05 3.447 3.15708333
4/18/92 4:05 3.277 _ 3.16179167
4/18/92 5:05 3.129 3.16625
4/18/92 6:05 3.0031 3.170583331

---_ 4/18/92 7:05 2.896 3.174 i
4/18/92 8:05 2.829 3.1771
4/18/92 9:05 2.82 3.178875

4/18/92 10:05 2.867 3.178751
4/18/92 11:05 2.959 3.17666667
4/18/92 12:05 3.069 3.1735
4/18/92 13:05 3.18 3.16929167
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4/18/92 14:05 3.295 3.16491667

4/18/92 15:05 3.343 3.160625
4/18/92 16:05 3.302 3.158
4/18/92 17:05 3.202 3.1585
4/18/92 18:05 3.11 3,16070833
4/18/92 19:05 3.047
4/18/92 20:05 3.016
4/18/92 21:05 3.034
4/18/92 22:05 3.1 07
4/18/92 23:05 3.233

4/19/92 0:05 3.402
4/19/92 1:05 3.567
4/19/92 2:05 3.636
4/19/92 3:05 3.56
4/19/92 4:05 3.384
4/19/92 5:05 3.233
4/19/92 6:05 3.085
4/19/92 7:05 2.968
4/19/92 8:05 2.874
4/19/92 9:05 2.817

4/19/92 10:05 2.817
4/19/92 11:05 2.883
4/19/92 12:05 2.968

4/19/92 13:05 3.075
4/19/92 14:05 3.192
4/19/92 15:05 3.28
4/19/92 16:05 3.314
4/19/92 17:05 3.255
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M016A

Time Elevation Average 1 Average 2 Final Average

4/16/92 18:00 1.411 1.98891667 1.952253333 1.938827533
4/16/92 19:00 1.436 1.99458333 1.949968333
4/16/92 20:00 1.636 1.99525 1.947705
4/16/92 21:00 2.013 1.990625 1.945488333_
4/16/92 22:00 2.422 1.98083333 1.943315i
4/16/92 23:00 2.801 1.96908333 1.941258333

4/17/92 0:00 3.057 1.95733333 1,939356667
4/17/92 1:00 3.086 1.94795833 1.937693333
4/17/92 2:00 2.836 1.94466667 1.936315
4/17/92 3:00 2.33 1.948875 1.935241667
4/17/92 4:00 1.835 1.95820833 1.93449
4/17/92 5:00 1.439 1.96641667 1,933971667
4/17/92 6:00 1.164 1.97225 1.933658333

....._ 4/17/92 7:00 1.028 1.97516667 1.933533333
4/17/92 8:00 1.018 1.974375 1.933591667
4/17/92 9:00 1.18 1.969625 1.933813333

4/17/92 10:00 1.509 1.95970833 1.934178333
4/17/92 11:00 1.889 1.94454167 1.934696667
4/17/92 12:00 2.235 1.92791667 1.935388333
4/17/92 13:00 2.493 1.91270833 1.936243333
4/17/92 14:00 2.573 1.90075 1.937273333
4/17/92 15:00 2.437 1.89545833 1.938455
4/17/92 16:00 2.124 1.899125 1.939696667
4/17/92 17:00 1.782 1.90979167 1.940943333
4/17/92 18:00 1.547 1.92216667 1.94216
4/17/92 19:00 1.452 1.93179167
4/17/92 20:00 1.525 1.938
4/17/92 21:00 1.778 1.93983333
4/17/92 22:00 2.14 1.93629167
4/17/92 23:00 2.519 1.92941667

4/18/92 0:00 2.832 1.92154167
- _ 4/18/92 1:00 3.007 1.91575

4/18/92 2:00 2.937 1.9135
4/18/92 3:00 2.554 1.91783333
4/18/92 4:00 2.032 1.93008333
4/18/92 5:00 1.579 1.94525
4/18/92 6:00 1.234 1.95858333

---.'_ 4/18/92 7:ool 1.009 1.969125
4/18/92 8:001 0.904 1.976625
4/18/92 9:00 0.942 1.97991667

4118/92 10:00 1.145 1.97875
4/18/92 11:00 1.49 1.972666671
4/18/92 12:00! 1.87 1.96183333
4/18/92 13:00 2.2061 1.94929167
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4/18/92 14:00 2.446 1.93845833
4/18/92 15:00 2.525 1.93029167 '_f
4/18/92 16:00 2.38 1.9265
4/18/92 17:00 2.079 1.93029167
4/18/92 18:00 1.778 1.94020833
4/18/92 19:00 1.601
4/18/92 20:00 1.569
4/18/92 21:00 1.693
4/18/92 22:00 1.975
4/18/92 23:00 2.33
4/19/92 0:00 2.693
4/19/92 1:00 2.953
4/19/92 2:00 3.041
4/19/92 3:00 2.848
4/19/92 4:00 2.3961
4/19/92 5:00 1.899
4/19/92 6:00 1.487
4/19/92 7:00 1.189
4/19/92 8:00 0.983
4/19/92 9:00 0.914

4/19/92 10:00 0.999
4/19/92 11:00 1.23
4/19/92 12:00 1.569
4/19/92 13:00 1.946
4/19/92 14:00 2.25
4/19/92 15:00 2.434
4119/92 16:00 2.471
4/19/92 17:00 2.317
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M018A

Time Elevation Average 1 Average 2 Final Average

4/16/92 18:03 0.848 1.49170833 1.441485 1.4149172
4/16/92 19:03 0.753 1.500125 1.437165
4/16/92 20:03 0.933 1.50420833 1.432925
4/16/92 21:03 1.418 1.500375 1.42877
4/16/92 22:03 1.949 1.48875 1.424651667
4/16/92 23:03 2.503 1.47491667 1.420771667
4/17/92 0:03 • 2.969 1.45920833 1.417155
4/17/92 1:03 3.165 1.444125 1.413888333
4/17/92 2:03 3.013 1.43566667 1.411051667
4/17/92 3:03 2.389 1.43620833 1.408685
4/17/92 4:03 1.744 1.44808333 1.406883333
4/17/92 5:03 1.136 1.45766667 1.405483333
4/17/92 6:03 0.601 1.46675 1.404518333

--_ 4/17/92 7:03 . 0.227 1.473875 1.403955
4/17/92 8:03 0.012 1.47679167 1.403755
4/17/92 9:03 0.043 1.474125 1.40394

4/17/92 10:03 0.423 1.46291667 1.404538333
4/17/92 11:03 0.898 1.4405 1.4055

4/17/92 12:03 1.367 1.4165 1.406888333
4/17/92 13:03 1.845 1.39329167 1.408671667
4/17/92 14:03 2.148 1.36929167 1.410833333

4/17/92 15:03 2.164 1.35179167 1.413385
4/17/92 16:03 1.864 1.346 1.416251667
4/17/92 17:03 1.389 1.35375 1.419318333
4/17/92 18:03 1.05 1.3705 1.42246
4/17/92 19:03 0.851 1.38370833
4/17/92 20:03 0.841 1.394125
4/17/92 21:03 1.139 1.40033333
4/17/92 22:03 1.617 1.39741667
4/17/92 23:03 2.126 1.39175

4/18/92 0:03 2.607 1.3845
-_ 4/18/92 1:03 2.962 1.37754167

4/18/92 2:03 3.026 1.37320833
4/18/92 3:03 2.674 1.3765
4/18/92 4:03 1.974 1.39116667
4/18/92 5:03 1.354 1.41308333
4/18/92 6:03 0.772 1.43354167

--_ 4/18/92 7:03 0.297 1.45266667
4/18/92 8:03 -0.052 1.468875
4/18/92 9:03 -0.226 1.48141667

4/18/92 10:03 -0.115 1.48908333
4/18/92 11:03 0.322 1.48695833
4/18/92 12:03 0.81 1.47520833
4/18/92 13:03 1.269 1.46108333
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4/18/92 14:03 1.728 1.44733333

4/18/92 15:03 2.025 1.43308333
4/18/92 16:03 2.05 1.42345833
4/18/92 17:03 1.791 1.42266667
4/18/92 18:03 1.367 1.43229167
4/18/92 19:03 1.101
4/18/92 20:03 0.99
4/18/92 21:03! 1.069
4/18/92 22:031 1.481
4/18/92 23:03 1.952

4/19/92 0:03 _ 2.44
4/19/92 1:03_ 2.858
4/19/92 2:031 3.105
4/19/92 3:03 3.026
4/19/92 4:031 2.5
4/19/92 5:03 1.845
4/19/92 6:03 1.231
4/19/92 7:03 0.686
4/19/92 8:03 0.249
4/19/92 9:03 -0.042

4/19/92 10:03 -0.166
4/19/92 11:03 0.04:
4/19/92 12:03 0.471

4/19/92 13:03 0.939
4/19/92 14:03 1.386
4/19/92 15:03 1.794
4/19/92 16:03 2.031
4/19/92 17:03 2.022
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Time Elevation Average 1 Average 2 Final Average

4/16/92 17:54 1.999 2.294125 2.263216667 2.2650162
4/16/92 18:54 1.862 2.29775 2.261483333
4/16/92 19:54 1.803 2.30033333 2.259961667
4/16/92 20:54 1.884 2.3005 2.258693333
4/16/92 21:54 2.235 2.29675 2.257656667
4/16/92 22:54 2.817 2.28458333 2.256826667

--_ 4/16/92 23:54 3.18 2.26795833 2.256151667
4/17/92 0:54 3.313 2.25358333 2.25585
4/17/92 1:54 3.161 2.24466667 2.255963333
4/17/92 2:54 2.811 2.243625 2.25646
4/17/92 3:54 2.52 2.24708333 2.25733
4/17/92 4:54 2.275 2.25120833 2.258426667
4/17/92 5:54 2.07 2.25558333 2.259715

-_ 4/17/92 6:54 1.903 2.26 2.261185
4/17192 7:54 1.772 2.2641 25 2.262803333
4/17/92 8:54 1.661 2.267875 2.264551 667
4/17/92 9:54 1.608 2.271375 2.266423333

4/17/92 10:54 1.704 2.27279167 2.268418333

4/17/92 11:54 1.962 2.26945833 2.270511667
4/17/92 12:54 2.458 2.26 2.272703333
4/17/92 13:54 2.672 2.24020833 2.275031667

'_, 4/17/92 14:54 2.647 2.23025 2.277568333
4/17/92 15:54 2.473 2.2295 2.280203333
4/17/92 16:54 2.269 2.23466667 2.282843333
4/17/92 17:54 2.086 2.24241667 2.285426667
4/17/92 18:54 1.924 2.25079167
4/17/92 19:54 1.807 2.25970833
4/17/92 20:54 1.794 2.268625
4/17/92 21:54 1.943 2.27458333
4/17/92 22:54 2.418 2.276
4/17/92 23:54 2.835 2.26770833

.':-> 4/18/92 0:54 3.099 2.26041667
4/18/92 1:54 3.136 2.25641667
4/18/92 2:54 2.894 2.25708333
4/18/92 3:54 2.619 2.265375
4/18/92 4:54 2.38 2.2745
4/18/92 5:54 2.176 2.28341667

--_,----4/18/92 6:54 2.002 2.29233333
4/18/92 7:54 1.862 2.30045833
4/18/92 8:54 1.745 2.30783333
4/18/92 9:54 1.642 2.31466667

4/18/92 10:54i 1.624 2.32125
4/18/92 11:54 1.735 2.325125
4/18/92 12:54 1.983 2.32425
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4/18/92 13:54 2.433 2.31820833
4/18/92 14:54 2.629 2.303625
4/18/92 15:54 2.597 2.296125
4/18/92 16:54 2.455 2.2955
4/18/92 17:54 2.287 2.29925
4/18/92 18:54 2.138
4/18/92 19:54 2.021
4/18/92 20:54 1.937
4/18/92 21:54 1.977
4/18/92 22:54 2.219
4/18/92 23:54 2.66

4/19/92 0:54 3.003
4/19/92 1:54 3.152
4/19/92 2:54 3.093
4/19/92 3:54 2.838
4/19/92 4:54 2.594
4/19/92 5:54 2.39
4/19/92 6:54 2.197
4/19/92 7:54 2.039
4/19/92 8:54 1.909
4/19/92 9:54 1.8

4/19/92 10:54 1.717
4/19/92 11:54 1.714
4/19/92 12:54 1.838
4/19/92 13:54 2.083
4/19/92 14:54 2.449
4/19/92 15:54 2.582
4/19/92 16:54 2.545
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M021A

Time Elevation Average 1 Average 2 Final Average

4/16/92 16:54 2.866485736 3.02420797 2.98943538 2.958674934
4/16/92 17:54 2.790558251 "3.02604235 2.986247355
4/16/92 18:54 2.705035825 3.02663581 2.983025506
4/16/92 19:54 2.646600144 3.02677731 2.979830844
4/16/92 20:54 2.629603403 3.02606911 2.97667018
4/16/92 21:54 2.70843167 3.02504899 2.973509497
4/16/92 22:54 3.336370418 3.02074436 2.97032725

-_- 4/16/92 23:54 3.773501557 3.00528442 2.966757641
4/17/92 0:54 3.888326819 2.98905999 2.96345519
4/17/92 1:54 3.6624872331 2.98160153 2.960581886
4/17/92 2:54 3.374031179 2.98427755 2.958097153
4/17/92 3:54 3.258289645 2.98441761 2.955974959
4/17/92 4:54 3.136270275 2.98427729 2.95398291
4/17/92 5:54 3.026866853 2.98413671 2.952153815

,_ 4/17/92 6:54 = 2.920666383 2.98399589 2.950478945
4/17/92 7:54 2.814973003 2.98357275 2.948952932
4/17/92 8:54 2.728803101 2.98314893 2.947597455
4/17/92 9:54 2.670388298 2.98201712 2.946390169

4/17/92 10:54 2.646600144 2.98017609 2.945331239!
4/17/92 11:54 2.69145071 2.97745563 2.9444151081
4/17/92 12:54 3.006586984 2.97229929 2.943607796
4/17/92 13:54 3.18685836 2.95542981 2.942967049
4/17/92 14:54 3.10859896 2.94306885 2.942555429
4/17/92 15:54 3.003206399 2.94250624 2.942341 888
4/17/92 16:54 2.910510893 2.9436329 2.9421 85766
4/17/92 17:54 2.804801 282 2.94450733
4/17/92 18:54 2.70843167 2.94549615
4/17/92 19:54 2.629603403 2.94676926
4/17/92 20:54 2.605120479 2.94776069
4/17/92 21:54 2.605120479 2.94705205
4/17/92 22:54 2.965331 997 2.94549281
4/17/92 23:54 3.384115189 2.93150412

4/18/92 0:54 3.709323809 2.92272315
4/18/92 1:54 3.726711594 2.91722739
4/18/92 2:54 3.377392689 2.91948321
4/18/92 3:54 3.254921996 2.9312227
4/18/92 4:54 3.132896349 2.93461638
4/18/92 5:54 3.023487309 2.9385499

"----"_,_ 4/18/92 6:54 2.910510893 2.94226498
4/18/92 7:54 2.804801282 2.94584555
4/18/92 8:54 2.701639806 2.94968582
4/18/92 9:54 2.626203534 2.95296678

4/18/92 10:54 2.581309019 2.95554388
4/18/92 11:54 2.567698655 2.95727282
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4/18/92 12:54 2.601719362 2.95727282
4/18/92 13:54 2.890195232 2.95628062
4/18/92 14:54 3.095096527 2.9451393
4/18/92 15:54 3.030246225 "2.93773034
4/18/92 16:54 2.931497185 2.93860318
4/18/92 17:54 2.82853287
4/18/92 18:54 2.738986475
4/18/92 19:54 2.653397626
4/18/92 20:54 2.58811316
4/18/92 21:54 2.567698655
4/18/92 22:54 2.629603403
4/18/92 23:54 3.173372019
4/19/92 0:54 3.577425533
4/19/92 1:54 3.780851175
4/19/92 2:54 3.659140463
4/19/92 3:54 3.336370418
4/19/92 4:54 3.227300735
4/19/92 5:54 3.112649149
4/19/92 6:54 2.996444708
4/19/92 7:54 2.896967812
4/19/92 8:54 2.780382784
4/19/92 9:54 2.688053997

4/19/92 10:54 2.622803492
4/19/92 11:54 2.567698655 '_f
4/19/92 12:54 2.577906688
4/19/92 13:54 2.622803492
4/19/92 14:54 2.917281393
4/19/92 15:54 3.051194457
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M023A

Time Elevation Average 1 Average 2 Final Average

4/16/92 17:54 1.428 2,11270833 2,033305 1.949455733
4/16/92 18:54 1.22 2.1285 2,024205
4/16/92 19:54 1,248 2,13758333 2,014878333
4/16/92 20:54 1.57 2,1405 2,005471667
4/16/92 21:54 2,066 2,13525 1,995995
4/16/92 22:54 2,869 2,12445833 1,986508333

i 4/16/92 23:54 3,298 2,10195833 1,977068333
4/17/92 0:54 3,512 2,08929167 1,968135
4/17/92 1:54 3,525 2,08154167 1.959445
4/17/92 2:54 3,418 2,07825 1,951001667
4/17/92 3:54 3,159 2,07429167 1.942911667
4/17/92 4:54 2.518 2,07083333 1,93536
4/17/92 5:54 1,763 2,063875 1,929066667

._ 4/17/92 6:54 1,248 2,06004167 1,924021667
4/17/92 7:54 0.793 2,051375 1,920145
4/17/92 8:54 0,471 2,04045833 1,9174
4/17/92 9:54 0,724 2,02808333 1,91565

4/17/92 10:54 1,286 2.00304167 1.914511667
4/17/92 11:54 1.792 1.967625 1,91406
4/17/92 12:54 2,3 1,93995833 1,914215
4/17/92 13:54 2,793 1,91166667 1,914928333
4/17/92 14:54 2,825 1.88154167 1.916208333
4/17/92 15:54 2,645 1,8685 1,918113333
4/17/92 16:541 2,234 1,866625 1,920525
4/17/92 17:54 1,807 1,87466667 1,923263333
4/17/92 18:54 1,438 1,88520833
4/17/92 19:54 1,318 1,89533333
4/17/92 20:54 1,444 1.90241667 !
4/17/92 21:54 1,807 1,90358333
4/17/92 22:54 2,329 1.89808333
4/17/92 23:54 2,994 1,88845833

--_ 4/18/92 0:54 3,326 1,878625
4/18/92 1:54 3.446 1,87204167
4/18/92 2:54 3.323 1,87045833
4/18/92 3:54 3,076 1.876
4/18/92 4:54 2.351 1,8855
4/18/92 5:54 1,671 1,9135

J 4/18/92 6:54 1,04 1,93775
4/18/92 7:54 0,531 1,963125
4/18/92 8:54 0,174 1,98275
4/18/92 9:54 0,123 1,99670833

4/18/92 10:54 0,436 1,999625
4/18/92 11:54 1,128 1,99175
4/18/92 12:54 1,621 1,9715
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4/18/92 13:54 2.07 1.95779167

4/18/92 14:54 2.512 1.94366667
4/18/92 15:54 2.6 1.92916667
4/18/92 16:54 2.427 1.92879167
4/18/92 17:54 2.06 1.93508333
4/18/92 18:54 1.681
4/18/92 19:54 1.488
4/18/92 20:54 1.472
4/18/92 21:54 1.675
4/18/92 22:54 2.098
4/18/92 23:54 2.758
4/19/92 0:54 3.168
4/19/92 1:54 3.408
4/19/92 2:54 3.456
4/19/92 3:54 3.304
4/19/92 4:54 3.023
4/19/92 5:54 2.253
4/19/92 6:54 1.649
4/19/92 7:54 1.002
4/19/92 8:54 0.509
4/19/92 9:54 0.193

4/19/92 10:54 0.247
4/19/92 11:54 0.642

4/19/92 12:54 1.292
4/19/92 13:54 1.731
4/19/92 14:54 2.164
4/19/92 15:54 2.591
4/19/92 16:54 2.578
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M025A

Time Elevation Average 1 Average 2 Final Average

4/16/92 17:56 2.153 2.498375 2.469225 2.451408333
4/16/92 18:56 1.973 "2.50629167 2,466481667
4/16/92 19:56 1.913 2.512625 2.463753333
4/16/92 20:56 1.992 2.515375 2.46103
4/16/92 21:56 2.254 2.51404167 2.458313333
4/16/92 22:56 2.813 2.50654167 2.455623333
4/16/92 23:56 -_ 3.321 2.490375 2.452953333

4/17/92 0:56 3.712 2.475 2.45054
4/17/92 1:56 3.741 2.46041 667 2.448456667
4/17/92 2:56 3.412 2.45566667 2.446878333
4/17/92 3:56 3.03 2.45883333 2.445831667
4/17/92 4:56 2.658 2.46383333 2.445143333
4/17/92 5:56 2.339 2.46870833 2.444743333

..L 4/17/92 6:56 -4 2.055 2.47279167 2.444591667
4/17/92 7:56 1.831 2.47595833 2.444681667
4/17/92 8:56 1.689 2.47766667 2.444981667
4/17/92 9:56 1.679 2.47741 667 2.445475

4/17/92 10:56 1.806 2.473625 2.446105

4/17/92 11:56 2.039 2.46545833 2.44685
4/17/92 12:56 2.428 2.45416667 2.44771
4/17/92 13:56 2.785 2.43679167 2.448695

4/17/92 14:56 2.917 2.42070833 2.449823333
4/17/92 15:56 2.819 2.4135 2.451088333
4/17/92 16:56 2.602 2.41520833 2.452426667
4/17/92 17:56 2.343 2.42125 2.453806667
4/17/92 18:56 2.125 2.42979167
4/17/92 19:56 1.979 2.43808333
4/17/92 20:56 1.96 2.44454167
4/17/92 21:56 2.074 2.44745833
4/17/92 22:56 2.425 2.44679167
4/17/92 23:56 2.952 2.43979167

--_ 4/18/92 0:56 3.362 2.43004167
4/18/92 1:56 3.627 2.42291667
4/18/92 2:56 3.488 2.42095833
4/18/92 3:56 3.15 2.4295
4/18/92 4:56 2.775 2.441625
4/18/92 5:56 2.437 2.45383333

_ 4/18/92 6:56 2.131 2.46491667
4/18/92 7:56 1.872 2.47504167
4/18/92 8:56 1.683 2.48345833
4/18/92 9:56 1.588 2.49

4/18/92 10:56 1.61 2.49316667
4/18/92 11:56 1.768 2.49225
4/18/92 12:56 2.011 2.48695833
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4/18/92 13:56 2.399 2.47879167

4/18/92 14:56 2.744 2.465 ,_'
4/18/92 15:56 2.86 2.45233333
4/18/92 16:56 2.747 °2.44695833
4/18/92 17:56 2.548 2.44970833
4/18/92 18:56 2.324
4/18/92 19:56 2.134
4/18/92 20:56 2.03
4/18/92 21:56 2.058
4/18/92 22:56 2.257
4/18/92 23:56 2.718

4/19/92 0:56 3.191
4/19/92 1:56 3.58
4/19/92 2:56 3.693
4/19/92 3:56 3.441
4/19/92 4:56 3.068
4/19/92 5:56 2.703
4/19/92 6:56 2.374
4/19/92 7:56 2.074
4/19/92 8:56 1.84
4/19/92 9:56 1.664

4/19/92 1.0:56 1.588
4/19/92 11:56 1.641

4/19/92 12:56 1.815
4/19/92 13:56 2.068
4/19/92 14:56 2.44
4/19/92 15:56 2.731
4/19/92 16:56 2.813
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M026A

Time Elevation Average 1 Average 2 Final Average

4/16/92 17:58 2.02 2.32029167 2.290636667 2.287461467
4/16/92 18:58 1.887 2.31379167 2.290073333
4/16/92 19:58 1.401 2.31295833 2.289781667 I
4/16/92 20:58 1.912 2.31325 2.28948_
4/16/92 21:581 2.889 2.29858333 2.289166667 _

4/16/92 22:58: 3.814 2.27004167 2.288726667
-_ 4/16/92 23:58 4.315 2.24125 2.288583333

4/17/92 0:58 4.16 2.220375 2.289051667
4/17/92 1:58 3.43 2.21904167 2.290206667
4/17/92 2:58 2.232 2.2365 2.291848333
4/17/92 3:58 1.573 2.26533333 2.293773333
4/17/92 4:58 1.113 2.280625 2.295396667
4/17/92 5:58 0.894 2.29370833 2.296751667

_ 4/17/92 6:58 1.002 2.30441 667 2.297556667
4/17/92 7:58 0.837 2.32420833 2.297368333
4/17/92 8:58 1.09 2.34441667 _ 2.295711667
4/17/92 9:58 1.579 2.35304167 2.292743333

4/17/92 10:58 1.982 2.343125 2,289123333
4/17/92 11:58 2.6 2.32779167 2.285413333
4/17/92 12:58 3.322 2.30241667 2.281815
4/17/92 13:58 3.487 2.27341667 2.27839

4/17/92 14:58 3.1 86 2.260625 2.275411667
4/17/92 15:58 2.673 2.26695833 2.272706667
4/17/92 16:58 2.289 2.28491 667 2.269895
4/17/92 17:58 1.864 2.29483333 2.266925
4/17/92 18:58 1.867 2.30620833
4/17/92 19:58 1.408 2.3065
4/17/92 20:58 1.56 2.30541 667
4/17/92 21:58 2,204 2,30541667
4/17/92 22:58 3.123 2.28758333
4/17/92 23:58 3.814 2.26645833

4/18/92 0:58 4.128 2.25295833J

4/18/92 1:58 3.849 2.24925
4/18/92 2:58 2.924 2.26008333
4/18/92 3:58 1.94 2.284625
4/18/92 4:58 1.427 2.30591667
4/18/92 5:58 1.151 2.3145

:-" 4/18/92 6:58 1.477 2.31383333
4/18/92 7:58 1.322 2.29970833
4/18/92 8:58 1.297 2.28279167
4/18/92 9:58 1.341 2.27020833

4/18/92 10:58 1.614 2.26254167
4/18/92 11:58 1.991 2.250375

4/18/92 12:58 2.626 2.23783333

Page 1



M026A

4/18/92 13:58 3.18 2.21679167
4/18/92 14:58 3.338 2.19895833
4/18/92 15:58 3.104 2.193
4/18/92 16:58 2.527 2.19666667
4/18/92 17:58 2.137 2.21066667
4/18/92 18:58 1.874
4/18/92 19:58 1.382
4/18/92 20:58 1.56
4/18/92 21:58 1,776
4/18/92 22:58 2.616
4/18/92 23:58 3.49
4/19/92 0:58 4.039
4/19/92 1:58 4.109
4/19/92 2:58 3.513
4/19/92 3:58 2.451
4/19/92 4:58 1.6331
4/19/92 5:58 1.135
4/19/92 6:58 1.138
4/19/92 7:58 0.916
4/19/92 8:58i 0.995
4/19/92 9:58 1.157

4/19/92 10:58 1.322
4/19/92 11:58 1.69
4/19/92 12:58 2.121 '_#
4/19/92 13:58 2.752
4/19/92 14:58 3.195
4/19/92 15:58 3.192
4/19/92 16:58 2.863

Page 2



M027A

Time Elevation Average 1 Average 2 Final Average

4/16/92 17:58 2.914 2.984375 2.971671667 2.9569822
4/16/92 18:58 2.889 "2.98545833 2.970413333
4/16/92 19:58 2.873 2.985875 2.969121667
4/16/92 20:58 2.867 2.9855 2.967813333
4/16/92 21:58 2.914 2.98483333 2.966495
4/16/92 22:58 3 2.98341667 2.96513
4/16/92 23:58 3.088 2.98091 667 2.963716667

4/17/92 0:58 3.159 2.977625 2.962313333
4/17/92 1:58 3.188 2.97504167 2.960926667
4/17/92 2:58 3.169 2.97304167 2.959581667
4/17/92 3:58 3.122 2.972375 2.958295
4/17/92 4:58 3.066 2.97208333 2.957066667
4/17/92 5:58 3.012 2.97208333 2.955891667

-:> 4/17/92 6:58 2.974 2.97195833 2.954763333
f.

4/17/92 7:58 2.93 2.97116667 2.953683333
4/17/92 8:58 2.892 2.97025 2.952666667
4/17/92 9:58 2.864 2.96945833 2.951698333

4/17/92 10:58 2.858 2.96829167 2.950786667
4/17/92 11:58 2.88 2.96670833 2.949911667
4/17/92 12:58 2.946 2.96408333 2.949063333
4/17/92 13:58 2.996 2.960125 2.948236667

4/17/92 14:58 3.022 2.95658333 2.947458333
4/17/92 15:58 3.012 2.95445833 2.94669
4/17/92 16:58 2.99 2.95329167 2.945943333
4117192 17:58 2.94 2.95279167 2.945216667
4/17/92 18:58 2.899 2.95291667
4117192 19:58 2.864 2.95316667
4/17/92 20:58 2.851 2.95316667
4/17/92 21:58 2.88 2.95254167
4/17/92 22:58 2.94 2.95070833
4/17/92 23:58 3.009 2.94808333

"_ 4/18/92 0:58 3.097 2.94583333
4/18/92 1:58 3.14 2.94295833
4/18/92 2:58 3.153 2.94141667
4/18/92 3:58 3.115 2.940875
4118192 4:58 3.066 2.94166667
4/18/92 5:58 3.009 2.94270833

-_ 4118192 6:58 2.955 2.943875
4/18/92 7:58 2.908 2.94495833
4118192 8:58 2.873 2.94575
4/18/92 9:58 2.836i 2.94604167

4/18/92 10:58 2.82 2.94666667
4/18/92 11:58 2.817 2.94641667

4/18/92 12:58 2.851 2.9455
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4/18192 13:58 2.911 2.94341667
4/18/92 14:58 2.971 2.94066667
4/18/92 15:58 2.984 2.937375
4/18/92 16:58 2.978 2.93579167
4/18/92 17:58 2.943 2.935125
4/18/92 18:58 2.905
4/18/92 19:58 2.864
4/18/92 20:58 2.836
4/18/92 21:58 2.836
4/18/92 22:58 2.877
4/18/92 23:58 2.955

4/19/92 0:58 3.028
4/19/92 1:58 3.103
4/19/92 2:58 3.14
4/19/92 3:58 3.134
4/19/92 4:58 3.091
4/19/92 5:58 3.037
4/19/92 6:58 2.981
4/19/92 7:58 2.927
4/19/92 8:58 2.88
4/19/92 9:58 2.851

4/19/92 10:58 2.814
4/19/92 11:58 2.795
4/19/92 12:58 2.801 _'
4/19/92 13:58 2.845
4/19/92 14:58 2.892
4/19/92 15:58 2.946
4/19/92 16:58 2.962
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M028A

Time Elevation Average 1 Average 2 Final Average

4/16/92 17:53 3.2351 3.27745833 3.267485 3.256533067
4/16/92 18:53 3.229 3_27758333 3.266566667
4/16/92 19:53 3.229; 3.27745833 3.265626667
4/16/92 20:53 3.238 3.27704167 3.264665
4/16/92 21:53 3.26 3.276375 3.263678333
4/16/92 22:53 3.317 3.27533333 3.262671667
4/16/92 23:53 _ 3.371 3.27333333_ 3,261645

4/17/92 0:53 3.393 3.27120833 3.260623333
4/17/92 1:53 3,38 3.26975 3.259633333
4/17/92 2:53 3.339 3,26925 3.258685
4/17/92 3:53 3.31 3.269125 3.257783333
4/17/92 4:53 3.291 3.26875 3.256908333
4/17/92 5:53 3.269 3.26808333 3.256048333

4/17/92 6:53 t "-_ 3.254 3.26758333 3.25521
I

4/17/92 7:53 3.238 3.26679167 3.254386667
4/17/92 8:53 3.222 3.266 3.253585
4/17/92 9:53, 3,222 3.265375 3.252798333

4/17/92 10:53J 3.222 3.26433333 3.252015

4/17/92 11:53 3.241 3.26304167 3.251246667
4/17/92 12:53 3.272 3.26120833 3.250488333
4/17/92 13:53 3.301 3.259125 3.249735

4/17/92 14:53 3.294 3.25691667 3.248996667
4/17/92 15:53 3.272 3.25575 3.24829
4/17/92 16:53 3.26 3.255375 3.24761
4/17/92 17:53 3,238 3.254875 3.246945
4/17/92 18:53 3,226 3.2545
4/17/92 19:53 3.219 3.25408333
4/17/92 20:53 3.222 3.25341667
4/17/92 21:53 3.235 3.252375
4/17/92 22:53 3.269 3.25120833
4/17/92 23:53 3.32 3.24966667

....,> 4/18/92 0:53 3.358 3.24779167
4/18/92 1:53 3.368 3.24645833
4/18/92 2:53 3.336 3.24604167
4/18/92 3:53 3.301 3.24670833
4/18/92 4:53 3.275 3.24725
4/18/92 5:53 3.257 3.24725

_ 4/18/92 6:53 3.235 j 3.247125
4/18/92 7:53 3.219 3.247
4/18/92 8:53 3.207 3.24675;
4/18/92 9:53 3.197 3.24633333

4/18/92 10:53 3.191 3.24579167
4/18/92 11:53 3.197 3.245125

4/18/92 12:53 3.222 3.24408333
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4/18/92 13:53 3.248 3.242375

4/18/92 14:53 3.266 3.24066667
4118/92 15:53' 3.263 3.23925
4/18/92 16:53 3.248 3.23875
4/18/92 17:53 3.229 3.23875
4/18/92 18:53 3.216
4/18/92 19:53 3.203
4/18/92 20:53 3.197
4/18/92 21:53 3.207
4/18/92 22:53 3.232
4/18/92 23:53 3.275

4/19/92 0:53 3.326
4/19/92 1:53 3.358
4/19/92 2:53 3.352
4/19/92 3:53 3.314
4/19/92 4:53 3.275
4/19/92 5:53 3.254
4/19/92 6:53 3.232
4/19/92 7:53 3.213
4/19/92 8:53 3.1 97
4/19/92 9:53 3.184

4/19/92 10:53 3.175
4/19/92 11:53 3.172

4/19/92 12:53 3.181
4/19/92 13:53 3.207
4/19/92 14:53 3.232
4/19/92 15:53 3.251
4/19/92 16:53 3.248
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M029A

Time Elevation Average 1 Average 2 Final Average

4/16/92 17:58 2.946 2.96875 2.960985 2.9499312
4/16/92 18:58 2.928 "2.96916667 2.960106667
4/16/92 19:58 2.921 2.96954167 2.959201667
4/16/92 20:58 2.915 2.96966667 2.958261667
4/16/92 21:581 2.928 2.96941667 2.9573

, 4/16/92 22:58 2.953 2.969 2.956301 667_" 4/16/92 23:58_ 2.984 2.96820833 2.955273333
4/17/92 0:58 3.018 2.96691667 2.954228333
4/17/92 1:58 3.052 2.96575 2.953173333
4/17/92 2:58 3.056 2.96420833 2.952118333
4/17/92 3:58 3.052 2.963125 2.951105
4/17/92 4:58 3.024 2.96208333 2.950135
4/17/92 5:58 3.002 2.96158333 2.9492
4117192 6:58 2.981 2.96095833 2.948295
4/17/92 7:58 2.956 2.96004167 2.947436667
4/17/92 8:58 2.934 2.959125 2.94663
4/17/92 9:58 2.918 2.95820833 2.945875

4/17/92 10:58 2.909 2.95754167 2.945151667
4/17/92 11:58 2.924 2.956875 2.944445
4/17192 12:58 2.94 2.95533333 2.943753333
4/17/92 13:58 2.972 2.9535 2.943081667

_, 4117/92 14:58 2.978 2.951125 2.942436667
4/17/92 15:58 2.984 2.94929167 2.941833333
4/17/92 16:58 2.975 2.948 2.941255
4/17/92 17:58 2.956 2.94720833 2.940696667
4/17192 18:58 2.937 2.94679167
4/17/92 19:58 2.924 2.94654167
4/17/92 20:58 2.909 2.94604167
4/17/92 21:58 2.918 2.945625
4/17/92 22:58 2.934 2.94445833
4/17/92 23:58 2.953 2.94329167

-_ 4/18/92 0:58 2.99 2.94208333
4/18/92 1:58 3.015 2.94054167
4118/92 2:58 3.03 2.939375
4/18/92 3:58 3.027 2.938875
4/18/92 4:58 3.012 2.938875
4/18/92 5:58 2.987 2.93870833
4/18/92 6:58 2.959 2.93895833f

4/18/92 7:58 2.934 2.9395
4/18/92 8:58 2.912 2.939875
4/18/92 9:58 2.902 2.94025

4/18/92 10:58 2.893 2.940125i
, 4/18/92 11:58 2.887 2.939875

4/18/92 12:58 2.896 2.93958333
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4/18/92 13:58 2.915 2.93854167 _'
4/18/92 14:58 2.934 2.937375
4/18/92 15:58 2.953 2.93604167
4/18/92 16:58 2.956 2.93483333
4/18/92 17:58 2.946 2.93404167
4/18/92 18:58 2.931
4/18/92 19:58 2.912
4/18/92 20:58 2.899
4/18/92 21:58 2.89
4/18/92 22:58 2.906
4/18/92 23:58 2.924

4/19/92 0:58 2.953
4/19/92 1:58 2.987
4/19/92 2:58 3.018
4/19/92 3:58 3.027
4/19/92 4:58 3.008
4/19/92 5:58 2.993
4/19/92 6:58 2.972
4/19/92 7:58 2.943
4/19192 8:58 2.921
4/19/92 9:58 2.899

4/19/92 10:58 2.887
4/19/92 11:58 2.88
4/19/92 12:58 2.871
4/19/92 13:58 2.887
4/19/92 14:58 2.902
4/19/92 15:58 2.924
4/19/92 16:58 2.937
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M101A

Time Elevation Average 1 Average 2 Final Average

4/16/92 18:00 4.981 4.97545833 4.97677 4.9799002
4/16/92 19:00 4.981 4.97508333 4.977218333
4/16/92 20:00 4.994 4.97495833 4.977686667
4/16/92 21:00 4.997 4.97458333 4.978153333
4/16/92 22:00 5.003 4.97420833 4.97863
4/16/92 23:00 5.006 4.97358333 4.97911

4/17/92 0:00 5.006 4.97320833 4.979578333 =
4/17/92 1:00 4.991 4.97270833 4.98003
4/17/92 2:00 4.978 4.97308333 4.98046
4/17/92 3:00 4.966 4.97375 4.980848333
4/17/92 4:00 4,972 4.97479167 4,981193333
4/17/92 5:00 4.966 4.97516667 4.981481667
4/17/92 6:00 4.9631 4.97566667 4.981703333
4/17/92 7:00 4.956 4.97616667 4.981853333
4/17/92 8:00 4.953 4.97645833 4,981 93
4/17/92 9:00 4.959 4.97633333 4.981926667

4/17/92 10:00 4.963 4.97620833 4.981855
4/17/92 11:00 4.959 4.97645833 4.981693333
4/17/92 12:00 4.963 4.977375 4.981421667
4/17/92 13:00 4.969 4.97866667 4.981013333
4/17/92 14:00 4.975 4.98008333 4.980438333
4/17/92 15:00 4.972 4.9815 4.979686667
4/17/92 16:00 4.969 4.98304167 4.978763333
4/17/92 17:00 4.969 4.98470833 4.977663333
4/17/92 18:00 4.972 4.986 4.976396667
4/17/92 19:00 4.978 4.98666667
4/17/92 20:00 4.985 4.98679167
4/17/92 21:00 4.988 4.986625
4/17/92 22:00 4.988 4.9865
4/17/92 23:00 4.997 4.98620833

4/18/92 0:00 4.994 4.98529167
4/18/92 1:00 5 4.9845
4/18/92 2:00 4.994 4.98345833
4/18/92 3:00 4.991 4.98279167
4/18/92 4:00 4.981 4.982375
4/18/92 5:00 4.978 4.982
4/18/92 6:00 4.975 4.98070833

-> 4/18/92 7:00 4.963 4.97941667
4/18/92 8:00 4.95 4.97808333
4/18/92 9:00 4.956 4.976375

4/18/92 10:00 4.969 4.97454167
4/18/92 11:00 4.981 4.97216667
4/18/92 12:00 4.994 4.96966667
4/18/92 13:00 5.003 4.96716667
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MIO1A

4/18/92 14:00 5.009 4.96429167

4/18/92 15:00 5.009 4.96129167
4/18/92 16:00 5.009 4.95841 667
4/18/92 17:00 5 4.95554167
4/18/92 18:00 4.988 4.95304167
4/18/92 19:00 4.981
4/18/92 20:00 4.981
4/18/92 21:00 4.985

4/18/92 22:00 4.981
4/18/92 23:00 4.975

4/19/92 0:00 4.975
4/19/92 1:00 4.975
4/19/92 2:00 4.978
4/19/92 3:00 4,981
4/19/92 4:00 4.972
4/19/92 5:00 4.947
4/19/92 6:00 4.944
4/19/92 7:00 4.931
4/19/92 8:00 4.909
4/19/92 9:00 4.912

4/19/92 10:00 4.912
4/19/92 11:00 4.921
4/19/92 12:00 4.934

4/19/92 13:00 4.934
4/19/92 14:00 4.937
4/19/92 15:00 4.94
4/19/92 16:00 4.94
4/19/92 17:00 4.94
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M102A

Time Elevation Average 1 Average 2 Final Average

4/16/92 18:06 5.685 5.67016667 5.660010965 5.648508929
4/16/92 19:06 5.688 5.669375 5.65946875
4/16/92 20:06 5.688 5.66833333 5.658928571
4/16/92 21:06 5.682 5.66729167 5,658382576
4/16/92 22:06 5.685 5.66595833 5.657831522
4/16/92 23:06 5.685 5.6645 5.657270833

_- 4/17/92 0:06 '_ 5.675 5.66304167 5.656701667
4/17/92 1:06 5.669 5.662125 5.655553333
4/17/92 2:06 5.675 5.66108333 5.654378333
4/17/92 3:06 5.682 5.66016667 5.653176667
4/17/92 4:06 5.678 5.65883333 5.651965
4/17/92 5:06 5.675 5.65766667 5.650738333
4/17/92 6:06 5.672 5.656625 5.649496667

_" 4/17/92 7:06 • 5.666 5.65545833 5.64823
4/17/92 8:06 5.656 5.654 5.646936667
4/17/92 9:06 5.65 5.65270833 5.645616667

4/17/92 10:06 5.65 5.65166667 5.644281667
4/17/92 11:06 5.647 5.650875 5.642941667
4/17/92 12:06 5.656 5.65033333 5.641575
4/17/92 13:06 5.656 5.64916667 5.64017
4/17/92 14:06 5.666 5.648125 5.638748333

4/17/92 15:06 5.663 5.64691667 5.637311667
4/17/92 16:06 5.669 5.64570833 5.635853333
4/17/92 17:06 5.666 5.644375 5.634353333
4/17/92 18:06 5.666 5.64304167 5.632801667
4/17/92 19:06 5.663 5.64145833
4/17/92 20:06 5.663 5.64
4/17/92 21:06 5.65 5.63829167
4/17/92 22:06 5.65 5.637
4/17/92 23:06 5.65 5.63529167

-_> 4/18/92 0:06 5.653 5.63345833
4/18/92 1:06 5.644 5.631375
4/18192 2:06 5.653 5.62979167
4/18/92 3:06 5.65 5.62808333
4/18/92 4:06 5.65 5.62679167
4/18/92 5:06 5.65 5.62533333
4/18/92 6:06 5.644 5.6235

"7 4/18/92 7:06 5.631 5.6215
4/18/92 8:06 5.625 5.61991667
4/18/92 9:06 5.625 5.61808333

4/18/92 10:06 5.631 5.61625
4/18/92 11:06 5.634 5.61416667
4/18/92 12:06 5.628 5.61208333
4/18/92 13:06 5.631 5.610125
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4/18/92 14:06 5.637 5.60791667

4/18/92 15:06 5.634 5.60570833
4/18/92 16:06 5.637 5.60375
4/18/92 17:06 5.634 "5.60191667
4/18/92 18:06 5.628 5.60020833
4/18/92 19:06 5.628
4/18/92 20:06 5.622
4/18/92 21:06 5.619
4/18/92 22:06 5.609
4/18/92 23:06 5.606

4/19/92 0:06 5.603
4/19/92 1:06 5.606
4/19/92 2:06 5.612
4/19/92 3:06 5.619
4/19/92 4:06 5.615
4/19/92 5:06 5.606
32251.25417 5.596
32251.29583 5.593

32251.3375 5.581
32251.37917 5.581
32251.42083 5.581

32251.4625 5.584
32251.50417 5.581

32251.54583 5.578 _,
32251.5875 5.584

32251.62917 5.587
32251.67083 5.593

32251.7125 5.593
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M103A

Time Elevation Average 1 Average 2 Final Average

4/16/92 18:06 6.463 6.44525 6.429758333 6.411177733
4/16/92 19:06 6.463 .6.44395833 6.428381667
4/16/92 20:06 6.457 6.44291667 6.426983333
4/16/92 21:06 6.457 6.442 6.425553333
4/16/92 22:06 6.454 6.44083333 6.424091667
4/16/92 23:06 6.454 6.43954167 6.422608333

--9 4/17/92 0:06 ._ 6.451 6.43825 6.421108333
4/17/92 1:06 6.451 6.43708333 6.419586667
4/17/92 2:06 6.451 6.43579167 6.418048333
4/17/92 3:06 6.454 6.434625 6.416488333
4/17/92 4:06 6.448 6.43320833 6.4149
4/17/92 5:06 6.451 6.43204167 6.413293333
4/17/92 6:06 6.448 6.43058333 6.411665

--_ 4/17/92 7:06 '_ 6.448 6.429125 6.410026667
4/17/92 8:06 6.442 6.42741667 6.408373333
4/17/92 9:06 6.438 6.42558333 6.406703333

4/17/92 10:06 6.435 6.42404167 6.405033333
4/17/92 11:06 6.429 6.422625 6.40334
4/17/92 12:06 6.432 6.42158333 6.401618333
4/17/92 13:06 6.435 6.42 6.39985
4/17/92 14:06 6.435 6.41858333 6.39806
4/17/92 15:06 6.429 6.41704167 6.396246667
4/17/92 16:06 6.429 6.41545833 6.394421667
4/17/92 17:06 6.432 6.414 6.392581667
4/17/92 18:06 6.432 6.41241667 6.390721667
4/17/92 19:06 6.438 6.41083333
4/17/92 20:06 6.435 6.409
4/17/92 21:06 6.429 6.40716667
4/17/92 22:06 6.423 6.40545833
4/17/92 23:06 6.423 6.40375

4/18/92 0:06 6.423 6.40204167
._--_ 4/18/92 1:06 6.42 6.40020833

4/18/92 2:06 6.423 6.398625
4/18/92 3:06 6.42 6.39679167
4/18/92 4:06 6.42 6.39491667
4/18/92 5:06 6.416 6.39304167
4/18/92 6:06 6.413 6.39133333
4/18/92 7:06 6.407 6.389625
4/18/92 8:06 6.398 6.38779167
4/18/92 9:06 6.401 6.38566667

4/18/92 10:06 6.401 6.38383333
4/18/92 11:06 6.404 6.38170833
4/18/92 12:06 6.394 6.37958333
4/18/92 13:06 6.401 6.377375
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4/18/92 14:06 6.398 6.37525

4/18/92 15:06 6.391 6.37325
4/18/92 16:06 6.394 6.37141667
4/18/92 17:06 6.394 6.36945833
4/18/92 18:06 6.394 6.3675
4/18/92 19:06 6.394
4/18/92 20:06 6.391
4/18/92 21:06 6.388
4/18/92 22:06 6.382
4/18/92 23:06 6.382

4/19/92 0:06 6.379
4/19/92 1:06 6.382
4/19/92 2:06 6.379
4/19/92 3:06 6.375
4/19/92 4:06 6.375
4/19/92 5:06 6.375
4/19/92 6:06 6.372
4/19/92 7:06 6.363
4/19/92 8:06 6.347
4/19/92 9:06 6.357

4/19/92 10:06 6.35
4/19/92 11:06 6.353
4/19/92 12:06 6.341

4/19/92 13:06 6.35
4/19/92 14:06 6.35
4/19/92 15:06 6.347
4/19/92 16:06 6.347
4/19/92 17:06 6.347
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MIO4A

Time Elevation Average 1 Average 2 Final Average

4/16/92 18:02 6.384 6.35816667 = 6.341293333 6.324166733
4/16/92 19:02 6.381 6.357 6.339858333
4/16/92 20:02 6.375 6.35608333 6.338411667
4/16/92 21:02 6.368 6.355125 6.33695
4/16/92 22:02 6.365 6.35383333 6.335478333
4/16/92 23:02 6.365 6.352375 6.334006667

4/17/92 0:02 _ 6.362 6.35079167 6.33254
4/17/92 1:02 6,356 6.34920833 6.331083333
4/17/92 2:02 6.362 6.34775 6.329636667
4/17/92 3:02 6.362 6.34616667 6.328195
4/17/92 4:02 6.362 6.34458333 6.326768333
4/17/92 5:02 6.362 6.343 6.325351667
4/17/92 6:02 6.359 6.34141 667 6.323945

--_ 4/17/92 7:02 _ 6.356 6.33983333 6.322543333
4/17/92 8:02 6.349 6.33795833 6.321153333
4/17/92 9:02 6.343 6.336 6.31978

4/17/92 10:02 6.343 6.33416667 6.318426667
4/17/92 11:02 6.337 6.33270833 6.317088333
4/17/92 12:02 6.33 6.33191 667 6.315755
4/17/92 13:02 6.356 6.33125 6.314396667
4/17/92 14:02 6.359 6.3295 6.313018333
4/17/92 15:02 6.352 6.32791667 6.311661667
4/17/92 16:02 6.352 6.3265 6.31 031
4/17/92 17:02 6.356 6.32533333 6.308951 667!
4/17/92 18:02 6.356 6.32375 6.307565 I
4/17/92 19:02 6.359 6.32229167
4/17/92 20:02 6.352 6.32083333
4/17/92 21:02 6.337 6.31954167
4/17/92 22:02 6.33 6.31833333
4/17/92 23:02 6.327 6.31704167

4/18/92 0:02 6.324 6.31570833
4/18/92 1:02 6.321 6.314375
4/18/92 2:02 6.324 6.31304167
4/18/92 3:02 6.324 6.31170833
4/18/92 4:02 6.324 6.31 05
4/18/92 5:02 6.324 6.30916667
4/18/92 6:02 6.321 6.30783333
4/18/92 7:02 6.311 6.306375
4/18/92 8:02 6.302 6.30508333
4/18/92 9:02 6.299 6.303625

4/18/92 10:02 6.308 6.30216667
4/18/92 11:02 6.318 6.30070833
4/18/92 12:02 6.314 6.299375
4/18/92 13:02 6.314 6.29795833
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4/18/92 14:02 6.321 6.29679167

4/18/92 15:02 6.318 6.29558333i ,_r
4/18/92 16:02 6.324 6.294125
4/18/92 17:02 6.318 °6.29254167
4/18/92 18:02 6.321 6.29066667
4/18/92 19:02 6.324
4/18/92 20:02 6.321
4/18/92 21:02 6.308
4/18/92 22:02 6.299
4/18/92 23:02 6.295
4/19/92 0:02 6.292
4/19/92 1:02 6.289
4/19/92 2:02 6.292
4/19/92 3:02 6.295
4/19/92 4:02 6.292
4/19/92 5:02 6.292
4/19/92 6:02 6.286
4/19/92 7:02 6.28
4/19/92 8:02 6.267
4/19/92 9:02 6.264

4/19/92 10:02 6.273
4/19/92 11:02 6.286
4/19/92 12:02 6.28

4/19/92 13:02 6.286 ,_,
4/19/92 14:02 6.292
4/19/92 15:02 6.283
4/19/92 16:02 6.286
4/19/92 17:02 6.273
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M105A

Time Elevation Average 1 Average 2 Final Average

4/16/92 17:54 6.77 6.75875 6.746873333 6.7322078
4/16/92 18:54 6.767 °6.75783333 6.745833333
4/16/92 19:54 6.77 6.75704167 6.744778333
4/16/92 20:54 6.767 6.756 6.743696667
4/16/92 21:54 6.764 6.75495833 = 6.742598333
4/16/92 22:54 6.764 6.75404167 6.741478333

_-_ 4/16/92 23:54 _ 6.764 _ 6.753 6.740331 667
4/17/92 0:54 6.761 6.75195833 6.739158333
4/17/92 1:54 6.761 6.75104167 6.737963333
4/17/92 2:54 6.761 6.750125 6.736741667
4/17/92 3:54 6.764! 6.74920833 6.735493333
4/17/92 4:54 6.761 6.74816667 6.734213333
4/17/92 5:54 6.761 6.74725 6.7329

-_-_ 4/17/92 6:54 -_ 6.758 6.74620833 6.73156
4/17/92 7:54 6.758 6.745125 6.730198333
4/17/92 8:54 6.755 6.74391667 6.728811667
4/17/92 9:54 6.748 6.74283333 6.7274

4/17/92 10:54 6.751 6.74204167 6.725963333
4/17/92 11:54 6.758 6.741 6.72449
4/17/92 12:54 6.748 6.73966667 6.72299
4/17/92 13:54 6.755 6.73875 6.721475
4/17/92 14:54 6.751 6.73754167 6.719928333
4/17/92 15:54 6.751 6.736375 6.718356667
4/17/92 16:54 6.742 6.73495833 6.716773333
4/17/92 17:54 6.748 6.73404167 6.715188333
4/17/92 18:54 6.748 6.73275
4/17/92 19:54 6.745 6.73145833
4/17/92 20:54 6.742 6.73
4/17/92 21:54 6.742 6.72854167
4/17/92 22:54 6.739 6.72695833
4/17/92 23:54 6.739 6.725375

--_ 4/18/92 0:54 6.739 6.72366667
4/18/92 1:54 6.739 6.72208333
4/18/92 2:54 6.739 6.7205
4/18/92 3:54 6.739 6.71891667
4/18/92 4:54 6.739 6.71720833
4/18/92 5:54 6.736 6.71533333

----_ 4/18/92 6:54 6.732 6.71375
4/18/92 7:54 6.729 6.71216667
4/18/92 8:54 6.729 6.71045833
4/18/92 9:54 6.729 6.708625

4/18/92 10:54 6.726 6.70691667
4/18/92 11:54 6.726 6.70520833

4/18/92 12:54 6.726 6.7035
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4/18/92 13:54 6.726 6.70179167

4/18/92 14:54 6.723 6.70008333 ,_,
4/18/92 15:54 6.717 6.69825
4/18/92 16:54 6.72 "6.69679167
4/18/92 17:54 6.717 6.69533333
4/18/92 18:54 6.717
4/18/92 19:54 6.71
4/18/92 20:54 6.707
4/18/92 21:54 6.704
4/18/92 22:54 6.701
4/18/92 23:54 6.698_

4/19/92 0:54 6.701
4/19/92 1:54 6.701
4/19/92 2:54 6.701
4/19/92 3:54 6.698
4/19/92 4:54 6.694
4/19/92 5:54 6.698
4/19/92 6:54 6.694
4/19/92 7:54 6.688
4/19/92 8:54 6.685
4/19/92 9:54 6.688

4/19/92 10:54 6.685
4/19/92 11:54 6.685

4/19/92 12:54 6.685
4/19/92 13:54 6.685
4/19/92 14:54 6.679
4/19/92 15:54 6.682
4/19/92 16:54 6.685

Page2



M108A

Time Elevation Average 1 Average 2 Final Average

4/16/92 18:05 7.066 7,05391667 7.050256667 7.047779333
T

4/16/92 19:05 7.066 7.05341667 7.050025
4/16/92 20:05 7.0631 7.05304167 7.049808333
4/16/92 21:05 7.063 7.05279167 7.049591667
4/16/92 22:05 7.063 7.05229167 7.04938
4/16/92 23:05 7.06 7.05166667 7.049183333

-_ 4/17/92 0:05 -_ 7.057 7.05116667 7.049006667
4/17/92 1:05 7.057 7.05104167 7.04883
4/17/92 2:05 7.06 7.05066667 7.048653333
4/17/92 3:05 7.06 7.05029167 7.048481667
4/17/92 4:05 7.057 7.05004167 7.048315
4/17/92 5:05 7.057 7.04991667 7.048148333I

4/17/92 6:051 7.057 7.04979167 7.047976667
-:_ 4/17/92 7:05 -,_ 7.054 7.04966667 7.04779

4/17/92 8:05 7.048 7.04929167 7.047596667
4/17/92 9:05 7.045 7.048875 7.047398333

4/17/92 10:05 7.035 7.04845833 7.04718
4/17/92 11:05 7.035 7.04858333 7.046953333

4/17/92 12:05 7.042 7.049 7.046695
4/17/92 13:05 7.042 7.049 7.046403333
4/17/92 14:05 7.051 7.0491 25 7.046085

4/17/92 15:05 7.051 7.048875 7.04574
4/17/92 16:05 7.051 7.04875 7.045373333
4/17/92 17:05 7.054 7.0485 7.044995
4/17/92 18:05 7.054 7.04825 7.044616667
4/17/92 19:05 7.057 7.048125
4/17/92 20:05 7.057 7.048
4/17/92 21:05 7.051 7.047625
4/17/92 22:05 7.048 7.0475
4/17/92 23:05 7.048 7.047375
4/18/92 0:05 7.054 7.04725

- 2 4/18/92 1:05 7.048 7.04675
4/18/92 2:05 7.051 7.046625
4/18/92 3:05 7.054 7.046375
4/18/92 4:05 7.054 7.046125
4/18/92 5:05 7.054 7.045875
4/18/92 6:05 7.054 7.045625
4/18/92 7:05 7.045 7.045125
4/18/92 8:05 7.038 7.04483333
4/18/92 9:05 7.035 7.04433333

4/18/92 10:05 7.038 7.04341 667
4/18/92 11:05 7.045 7.04279167
4/18/92 12:05 7.042 7.042125
4/18/92 13:05 7.045 7.04170833
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4/18/92 14:05 7.045 7.04104167

4/18/92 15:05 7.048 7.0405
4/18/92 16:05 7.045 7.03970833
4/18/92 17:05 7.048 7.03929167
4/18/92 18:05 7.051 7.03904167
4/18/92 19:05 7.054
4/18/92 20:05 7.048
4/18/92 21:05 7.048
4/18/92 22:05 7.045
4/18/92 23:05 7.045

4/19/92 0:05 7.042
4/19/92 1:05 7.045
4/19/92 2:05 7.045
4/19/92 3:05 7.048
4/19/92 4:05 7.048
4/19/92 5:05 7.048
4/19/92 6:05 7.042
4/19/92 7:05 7.038
4/19/92 8:05 7.026
4/19/92 9:05 7.013

4/19/92 10:05 7.023
4/19/92 11:05 7.029
4/19/92 12:05 7.032

4/19/92 13:05 7.029
4/19/92 14:05 7.032
4/19/92 15:05 7.029
4/19/92 16:05 7.035
4/19/92 17:05 7.042
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M109A

Time Elevation Average 1 Average 2 Final Average

4/16/92 17:58 7.425 7.418625 7.418831667 7,4231294
4/16/92 18:58 7.422 7.41825 7.41901
4/16/92 19:58 7.425 7.418 7.41923
4/16/92 20:58 7.422 7.41775 7.419486667
4/16/92 21:58 7.422 7.4175 7.41978
4/16/92 22:58 7,419 7.41725 7.42011

--_ 4/16/92 23:58 7.419 7.41725 7.420471667
4/17/92 0:58 7.422 7.417375 7.42085
4/17/92 1:58 7.422 7.417375 7.421 24
4/17/92 2:58 7.422 7.4175 7.421646667
4/17/92 3:58 7.425 7.417625 7.422065
4/17/92 4:58 7.422 7.417625 7.422495
4/17/92 5:58 7.422 7.417875 7.422936667

_ 4/17/92 6:58 7.419 7.418125 7.42338
4/17/92 7:58 7.413 7.41825 7.42383
4/17/92 8:58 7.413 7.418625 7.424285
4/17/92 9:58 7.407 7.418875 7.424735

4/17/92 10:58 7.407 7.419375 7.42519

4/17/92 11:58 7.419 7.420125 7.42563
4/17/92 12:58 7.413 7.420375 7.426061667
4/17/92 13:58 7.419 7.420625 7.426505

4/17/92 14:58 7.416 7.420875 7.42695
4/17/92 15:58 7.416 7.421375 7.427396667
4/17/92 16:58 7.416 7.42175 7.42784
4/17/92 17:58 7.416 7.42241667 7.428278333
4/17/92 18:58 7.416 7.42308333
4/17/92 19:58 7.419 7.42375
4/17/92 20:58 7.416 7.42441667
4/17/92 21:58 7.416 7.42508333
4/17/92 22:58 7.419 7.42575
4/17/92 23:58 7.422 7.42629167

4/18/92 0:58 7.422 7.42670833
4/18/92 1:58 7.425 7.427125
4/18/92 2:58 7.425 7.42754167
4/18/92 3:58 7.425 7.42795833
4/18/92 4:58 7.428 7.428375
4/18/92 5:58 7.428 7.42866667

_-_ 4/18/92 6:58 7.422 7.42895833
4/18/92 7:58 7.422 7.429375
4/18/92 8:58 7.419 7.429625
4/18/92 9:58 7,419 7.429875

4/18/92 10:58 7.425 7.43025
4/18/92 11:58 7.425 7.430375
4/18/92 12:58 7.419 7.43091667
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4/18/92 13:58 7.425 7.43145833
4/18/92 14:58 7.428 7.43175
4/18/92 15:58 7.425 7.43204167
4/18/92 16:58 7.432i 7.43245833
4/18/92 17:58 7.432 7.43270833
4/18/92 18:58 7.432
4/18/92 19:58 7.435
4/18/92 20:58 7.432
4/18/92 21:58 7.432
4/18/92 22:58 7.432
4/18/92 23:58 7.432

4/19/92 0:58 7.432
4/19/92 1:58 7.435
4/19/92 2:58 7.435
4/19/92 3:58 7.435
4/19/92 4:58 7.435
4/19/92 5:58 7.435
4/19/92 6:58 7.432
4/19/92 7:58 7.428
4/19/92 8:58 7.425
4/19/92 9:58 7.428

4/19/92 10:58 7.428
4/19/92 11:58 7.438
4/19/92 12:58 7.432 '_"
4/19/92 13:58 7.432
4/19/92 14:58 7.435
4/19/92 15:58 7.435
4/19/92 16:58 7.438
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Time Elevation Average 1 Average 2 Final Average

4/16/92 17:58 2.741 2.69133333 2.692385 2.689524067
4/16/92 18:58 2.751 "2.69029167 2.692541667
4/16/92 19:58 2.71 2.68975 2.692698333
4/16/92 20:58 2.679 2.68804167 2.692866667
4/16/92 21:58 2.679 2.68725 2.693066667
4/16/92 22:58 2.672 2.68645833 2.693245

4/16/92 23:58 ----_2.663 2.68595833 2.693396667
4/17/92 0:58 2.641 2.68541667 2.693531667
4/17/92 1:58 2.647 2.68620833 2.69362
4/17/92 2:58 2.657 2.687125 2.693603333
4/17/92 3:58 2.672 2.687625 2,693508333
4/17/92 4:58 2.666 2.68841667 2.69332
4/17/92 5:58 2.666 2.68983333 2.69297
4/17/92 6:58 -; 2.685 2.69154167 2.692458333
4/17/92 7:58 2.675 2.69308333 2.691 77
4/17/92 8:58 2.675 2.69491667 2.69088
4/17/92 9:58 2.697 2.69704167 2.68979

4/17/92 10:58 2.682 2.69825 2.688493333
4/17/92 11:58 2.707 2.70033333 2.68706
4/17/92 12:58 2.719 2.70033333 2.685465
4/17/92 13:58 2.713 2.69954167 2.683818333

4/17/92 14:58 2.719 2.69941667 2.682098333
4/17/92 15:58 2.722 2.698625 2.680305
4/17/92 16:58 2.754 2.69745833 2.678496667
4/17/92 17:58 2.716 2.695375 2.676713333
4/17/92 18:58 2.738 2.69525
4/17/92 19:58 2.669 2.69420833
4/17/92 20:58 2.66 2.69395833
4/17/92 21:58 2.66 2.69304167
4/17/92 22:58 2.66 2.69170833
4/17/92 23:58 2.65 2.69025

4/18/92 0:58 -->2.66 2.68933333
4/18/92 1:58 2.669 2.687625
4/18/92 2:58 2.669 2.68579167
4/18/92 3:58 2.691 2.68475
4/18/92 4:58 2.7 2.68291667
4/18/92 5:58 2.707 2.67966667
4/18/92 6:58 -_ 2.722 2.67704167
4/18/92 7:58 2.719 2.67433333
4/18/92 8:58 2.726 2.67083333
4/18/92 9:58 2.726 2.66766667

4/18/92 10:58 2.732 2.664625
4/18/92 11:58 2.707 2.66241667
4/18/92 12:58 2.7 2.66045833
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4/18/92 13:581 2.71 2.65916667
4/18/92 14:58 2.7 2.65654167
4/18/92 15:58 2.694 2.65458333
4/18/92 16:58 2.704 2.65341667
4/18/92 17:58 2.713 2.652875
4/18/92 18:58 2.713
4/18/92 19:58 2.663
4/18/92 20:58 2.638
4/18/92 21:58 2.628
4/18/92 22:58 2.625
4/18/92 23:58 2.628

4/19/92 0:58 2.619
4/19/92 1:58 2.625
4/19/92 2:58 2.644
4/19/92 3:58 2.647
4/19/92 4:58 2.622
4/19/92 5:58 2.644
4/19/92 6:58 2.657
4/19/92 7:58 2.635
4/19/92 8:58 2.65

4/19/92 9:58 2.653
4/19/92 10:58 2.679
4/19/92 11:58 2.66
4/19/92 12:58 2.669
4/19/92 13:58 2.647
4/19/92 14:58 2.653
4/19/92 15:58 2.666
4/19/92 16:58 2.691

Page2



MO18E

Time Elevation Average 1 Average 2 Final Average

4/16/92 18:03 0.064i 1.32833333, 1.253813333 1.233708133
4/16/92 19:03 0.137 1.341125 1.249268333
4/16/92 20:03 0.691 1.34320833 1.244835
4/16/92 21:03 1.575 1.33108333 1.240501667
4/16/92 22:03 2.469 1.30916667 1.236288333
4/16/92 23:03 3.285 1.284875 1.232406667
4/17/92 0:03 -_ 3.865 1.26070833 1.228891667
4/17/92 1:03 3.865 1.24066667 1.225883333
4/17/92 2:03 3.241 1.23566667 1.22355
4/17/92 3:03 2.066 1.24741667 1.221918333
4/17/92 4:03 0.929 1.270625 1.221015
4/17/92 5:03 -0.031 1.29066667 1.220636667
4/17/92 6:03 -0.76 1.3065 1.220781667
4/17/92 7:03 ---" -1.14 1.316125 1.221391667
4/17/92 8:03 -1.153 1.316375 1.222451667
4/17/92 9:03 -0.668 1.304 1.223971667

4/17/92 10:03 0.238 1.2755 1.225965
4/17/92 11:03 1.15 1.235125 1.22837

4/17/92 12:03 1.936 1.19595833 1.231316667
4/17/92 13:03 2.503 1.16270833 1.234705
4/17/92 14:03 2.68 1.137 1.238503333

4/17/92 15:03 2.38 1.12633333 1.242623333 _ ,_'
4/17/92 16:03 1.667 1.135 1.246918333
4/17/92 17:03 0.891 1.16020833 1.251241667
4/17/92 18:03 0.371 1.19095833 1.255455
4/17/92 19:03 0.187 1.21470833
4/17/92 20:03 0.4 1.23029167
4/17/92 21:03 1.049 1.234875
4/17/92 22:03 1.886 1.22575
4/17/92 23:03 2.705 1.212125
4/18/92 0:03 3.384 1.197
4/18/92 1:03 --:> 3.745 1.1855
4/18/92 2:03 3.523 1.18233333
4/18/92 3:03 2.623 1.194875
4/18/92 4:03 1.41 1.22483333
4/18/92 5:03 0.349 1.26116667
4/18/92 6:03 -0.529 1.29429167
4/18/92 7:03 --_ -1.134 1.32175
4/18/92 8:03 -1.45 1.342625
4/18/92 9:03 -1.352 1.354375

4/18/92 10:03 -0.731 1.391383333
4/18/92 11:03 0.21 1.335625
4/18/92 12:03 1.138 1.30879167
4/18/92 13:03 1.886 1.28066667
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, 4/18/92 14:03 2.424 1.25766667

4/18/92 15:03 2.588 1.24
4/18/92 16:03 2.272 1.23370833
4/18/92 17:03 1.629 1.24308333
4/18/92 18:03 0.941 1.26554167
4/18/92 19:03 0.561
4/18/92 20:03 0.51
4/18/92 21:03 0.83
4/18/92 22:03 1.559
4/18/92 23:03 2.342

4/19/92 0:03 3.108
4/19/92 1:03 3.669
4/19/92 2:03 3.824
4/19/92 3:03 3.342
4/19/92 4:03 2.282
4/19/92 5:03 1.144
4/19/92 6:03 0.13
4/19/92 7:03 -0.633
4/19/92 8:03 -1.168
4/19/92 9:03 -1.365

4/19/92 10:03 -1.168
4/19/92 11:03 -0.434
4/19/92 12:03 0.463

4/19/92 13:03 1.334
4/19/92 14:03 2
4/19/92 15:03 2.437
4/19/92 16:03 2.497
4/19/92 17:03 2.168
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4/16/92 17:54 0.047960032 1.82988547 1.739977203 1.720657061
4/16/92 18:54 0.197754638 1.84971026 1.734973778
4/16/92 19:54 0.861554429 1.85269724 1.73001082 '_#
4/16/92 20:54 2.075093469 "1.83939999 1.725180846
4/16/92 21:54 3.343397709 1,81034465 1,720408842
4/16/92 22:54 4.593105023 1.77586347 1.715977659
4/16/92 23:54 m'-> 5.409653724 1.73928102 1.711989885

4/17/92 0:54 5.316330894 1.71053476 1.708754112
4/17/92 1:54 4.292965687 1.70519905 1.706529221
4/17/92 2:54 2.654331205 1.72713823 1.705241876
4/17/92 3:54 1.150773829 1.76000712 1.7047829381
4/17/92 4:54 -0.141167364 1.78852075 1.704902613 _
4/17/92 5:54 -1.105621664 1.81086838 1.705636742
4/17/92 6:54 -->-1.572503416 1.82376793 1.706971879
4/17/92 7:54 -1.518585179 1.82475507 1.708797717
4/17/92 8:54 -0.841864118 1.80921412 1.711050742
4/17/92 9:54 0.369752509 1.77303219 1.713751555

4/17/92 10:54 1.644744899 1.72079112 1.716912254
4/17/92 11:54 2.7958182 1.66831228 1.720662967
4/17/92 12:54 3.627415263 1.62260996 1.724890821
4/17/92 13:54 3.842975711 1.58714406 1.729599347
4/17/92 14:54 3.313698129 1.57537028 1.734661409
4/17/92 15:54 2.306601549 1.59320516 1.739859061

4/17/92 16:54 1.253066194 1.62989581 1.74497089
4/17/92 17:54 0.523754984 1.67188168 1.749931336
4/17/92 18:54 0.269442066 1.70479986
4/17/92 19:54 0,542420471 1,72563631
4/17/92 20:54 1.377765364 1.73194789
4/17/92 21:54 2.515849331 1.72009988
4/17/92 22:54 3.715126314 1.69956506
4/17/92 23:54 4.719743348 1.67616912

4/18/92 0:54 --> 5.188273856 1.65838672
4/18/92 1:54 4.819506115 1.65491248
4/18/92 2:54 3.443184606 1.67301541
4/18/92 3:54 1.835100824 1.7156648
4/18/92 4:54 0.395175802 1.76299899
4/18/92 5:54 -0.796032538 1.80687398
4/18/92 6:54 --,> -1.548811936 1.8442468
4/18/92 7:54 -1.891568028 1.86941388
4/18/92 8:54 -1.710230529 1.88108071
4/18/92 9:54 -0.88403311 1.87673443

4/18/92 10:54 0.385252783 1.85204968
4/18/92 11:54 1.698962562 1.81455893
4/18/92 12:54 2.776233465 1.77400863
4/18/92 13:54 3.560405041 1.74032311

4/18192 14:54 3.741735247 1.71369562
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_- 4/18/92 15:54 3.187177192 1.70531157

4/18/92 16:54 2.260727182 1.72100087
4/18/92 17:54 1.313791267 1.75390697
4/18/92 18:54 0.769516799
4/18/92 19:54 0.693898518
4/18/92 20:54 1.093413113
4/18/92 21:54 2.023013564
4/18/92 22:54 3.153623794
4/18/92 23:54 4.292965687
4/19/92 0:54 5.104892054
4/19/92 1:54 5.253976495
4/19/92 2:54 4.466769896
4/19/92 3:54 2.971121395
4/19/92 4:54 1.448175546
4/19/92 5:54 0.100915226
4/19/92 6:54 -0.944802066
4/19/92 7:54 -1,61156403
4/19/92 8:541 -1.814541236
4/19/92 9:54 -1.476467239

4/19/92 10:54 -0.5145250331

4/19/92 11:54 0.725755209
4/19/92 12:54 1.967781113
4/19/92 13:54 2.921345289

4/19/92 14:54 3.540518052
4/19/92 15:54 3.563720298
4/19/92 16:54 3.050473536

P_e2



MO21E

Time Elevation Average 1 Average 2 Final Average ..

4/16/92 17:54 0.416896251 1.960899021 1.887372747 1.871922403
4/16/92 18:54 0.47692025 1.9806465 1.883035596
4/16/92 19:54 0.99837875 1,98551824 1.878745339
4/16/92 20:54 2.0781855 1.97551424 1.874602016
4/16/92 21:54 3.224894 1,95053029 1.870505586
4/16/92 22:54 4.3265845 1.91999725 1.866708235
4/16/92 23:54 --_ 5.06563 1.8881616 1,863348558

4/17/92 0:54 5.08501275 1.86302134 1.860630805
4/17/92 1:54 4.285318 1.85616965 1,858760265
4/17/92 2:54 2.8810065 1.8731556 1.857700466
4/17/92 3:54 1.5354685 1.9018129 1.857403473
4/17/92 4:54 0.35687225 1.92773472 1.857628563
4/17/92 5:54 -0.5778765 1.94894111 1.858390325
4/17/92 6:54 --_ -1.0830785 1.96261846 1.859720024
4/17/92 7:54 -1.1305975 1.96603128 1.861487397
4/17/92 8:54 -0.59976025 1.95524572 1.86364972
4/17/92 9:54 0.473794 1.92523372 1.866190319

4/17/92 10:54 1.6680215 1.87813155 1.869131078
4/17/92 11:54 2.76408475 1.82863259 1.872639773
4/17/92 12:54 3.5212625 1.78507351 1.876612195
4/17/92 13:54 3.792621 1.75284708 1.881048343

4/17/92 14:54 3.38308225 1.73958657 1.885826295 ,_
4/17/92 15:54 2.5333675 1.75297734 1.890777233
4/17/92 16:54 1.5854885 1.78429195 1.895670857
4/17/92 17:54 0.89083575 1,82154643 1.900474861
4/17/92 18:54 0.593842 1.85247025
4/17/92 19:54 0.75828275 1.87339007
4/17/92 20:54 1.47857075 1.88193516
4/17/92 21:54 2.4921 01 1,8731035
4/17/92 22:54 3.562529 1.8555965
4/17/92 23:54 4.46226375 1.83600533

4/18/92 0:54 _ 4.920572:1.82021777
4/18/92 1:54 4.692981 1.81625785
4t18/92 2:54 3.5687815 ! 1.82967468
4/18/92 3:54 2.15759225 1.86573076
4/18/92 4:54 0.86582575 1.90744015
4/18/92 5:54 -0.24962025 1.94677879
4/18/92 6:54 --,>-1.00117075 1.98218357
4/18/92 7:54 -1.389451 2.00680279
4/18/92 8:54 -1.32004825 2.02008935
4/18/92 9:54 -0.656658 2.0187607

4/18/92 10:54 0.4800465 1.9987527
4/18/92 11:54 1.71866675 1.96584892

4/18/92 12:54 2.74782825 1.92794314 ,_f

Page 1



M021E

4/18/92 13:54 3.47436875 1.89597723

4/18/92 14:54 3.70446075 1.87229589
4/18/92 15:54 3.284918 1.86336002
4/18/92 16:54 2.479596 1.87531793
4/18/92 17:54 1.6330075 1.90439205
4/18/92 18:54 1.09591775
4/18/92 19:54 0.96336475
4/18/92 20:54 1.266611
4/18/92 21:54 2.071933
4/18/92 22:54 3.092341
4/18/92 23:54 4.08336225
4/19/92 0:54 4.825534
4/19/92 1:54 5.01498475
4/19/92 2:54 4.4341275
4/19/92 3:54 3.1586175
4/19/92 4:54 1.80995325
4/19/92 5:54 0.6000945
4/19/92 6:54 -0.4103095
4/19/92 7:54 -1.0705735
4/19/92 8:54 -1.351936

4/19/92 9:54 -1.13685
4/19/92 10:54 -0.30964425
4/19/92 11:54 0.808928

4/19/92 12:54 1.9806465
4/19/92 13:54 2.9060165
4/19/92 14:54 3.49
4/19/92 15:54 3.57190775
4/19/92 16:54 3.177375
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Time Elevation Average 1 Average 2 Final Average

4/16/92 17:54 0.297 1.777375 1.721291667 1.7039702
4/16/92 18:54 0.313 "1.79491667 1.718331667
4/16/92 19:54 0.816 1.80004167 1.715515
4/16/92 20:54 1.823 1.79333333 1.712708333
4/16/92 21:54 2.963 1.77129167 1.709706667
4/16/92 22:54 4.042 1.74316667 1.706743333
4/16/92 23:54 --_ 4.789 1.71375 1.703966667

4/17/92 0:54 4.85 1.69029167 1.701521667
4/17/92 1:54 4.131 1.683666671 1.69962
4/17/92 2:54 2.76i 1.699875! 1,698268333
4/17/92 3:541 1.424 1.729 1.697471667
4/17/92 4:54 0.306 1.755125 1.696976667
4/17/92 5:54 -0.53 1.77545833 1.696818333
4/17/92 6:54 --> -0.941 1.78829167 1.696975
4/17/92 7:54 -1.039 1.79275 1.697283333
4/17/92 8:54 -0.72 1.78758333 1.697683333
4/17/92 9:54 0.138 1.76925 1.698175

4/17/92 10:54 1.285 1.73129167 1.698776667
4/17/92 11:54 2.412 1.68379167 1.699676667
4/17/92 12:54 3.1 77 1.63904167 1.700946667
4/17/92 13:54 3.481 1.60729167 1.702555

4/17/92 14:54 3.139 1.59345833 1.704368333
4/17/92 15:54 2.336 1.60470833 1.706243333
4/17/92 16:54 1.405 1.63516667 1.708021667
4/17/92 17:54 0.718 1.672375 1.70961
4/17/92 18:54 0.436 1.703375
4/17/92 19:54 0.655 1.7245
4/17/92 20:54 1.294 1.729875
4/17/92 21:54 2.288 1.71829167
4/17/92 22:54 3.336 1.69720833
4/17/92 23:54 4.226 1.67375

4/18/92 0:54 --> 4.691 1.652625
4/18/92 1:54 4.52 1.64275
4/18/92 2:54 3.459 1.649875
4/18/92 3:54 2.051 1.67995833
4/18/92 4:54 0.794 1.716625
4/18/92 5:54 -0.222 1.75116667
4/18/92 6:54 --> -0.834 1.779375
4/18/92 7:54 -1.163 1.796
4/18/92 8:54 -1.16 1.80275
4/18/92 9:54 -0.773 1.799875

4/18/92 10:54 0.145 1.78429167
4/18/92 11:54 1.338 1.75379167
4/18/92 12:54 2.415 1.71554167
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4/18192 13:54 3.149 1.67925
4/18/92 14:54 3.409 1.652625
4/18/92 15:54 3.067 1.64033333
4/18/92 16:54 2.298 1.64916667
4/18/92 17:54 1.462 1.674875
4/18/92 18:54 0.943
4/18/92 19:54 0.784
4/18/92 20:54 1.016
4/18/92 21:54 1.782
4/18/92 22:54 2.773
4/18/92 23:54 3.719 =

4/19/92 0:54= 4.454i
4/19/92 1:54 4.691
4/19/92 2:54 4.181
4/19/92 3:54 2.931
4/19/92 4:54 1.623
4/19/92 5:54 0.455
4/19/92 6:54 -0.435
4/19/92 7:54 -1.001
4/19/92 8:54 -1.229

4/19/92 9:54 -1.147
4/19/92 10:54 -0.587
4/19/92 11:54 0.42

4/19/92 12:54 1.544
4/19/92 13:54 2.51
4/19/92 14:54 3.114
4/19/92 15:54 3.279
4/19/92 16:54 2.915
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MO25E

Time Elevation Average 1 Average 2 Final Average

4/16/92 17:56 1.351 2.32420833 2,274168333 2.2607744
4/16/92 18:56 1.202 2.337875 2.270888333
4/16/92 19:56 1.411 2.3455 2.267673333
4/16/92 20:56 1.992 2.34179167 2.264538333
4/16/92 21:56 2.861 2.328625 2.261446667
4/16/92 22:56 3.9 2.303875 2.258513333
4/16/92 23:56 -> 4.554 2.27516667 2.255833333

4/17/92 0:56 4.636 2.25279167 2.253763333
4/17/92 1:56 4.114 2.24516667 2.252393333
4/17/92 2:56 3.106 2.25479167 2.251713333
4/17/92 3:56 2.261 2.27404167 2.251706667
4/17/92 4:56 1.613 2.28954167 2.252025
4/17/92 5:56 1.164 2.30070833 2.252598333
4/17/92 6:56 _",, 0.75; 2.307541671 2.253368333
4/17/92 7:56 0.558 2.313083331 2.254423333
4/17/92 8:56 0.5861 2.31254167! 2.255651667
4/17/92 9:56 0.962 2.30479167 2.257075

4/17/92 10:56 1.629 2.28558333 2.258645
4/17/92 11:56 2.368 2.25554167 2.26042
4/17/92 12:56 3.138 2.224875 2.262453333
4/17/92 13:56 3.45i 2.19266667 2.26475

4/17/92 14:56 3.28 2.17816667 2.2673
4/17/92 15:56 2.735 2.182375 2.269993333
4/17/92 16:56 2.1 59 2.20075 2.272696667
4/17/92 17:56 1.679 2.22220833 2.275321 667
4/17/92 18:56 1.385 2,24220833
4/17/92 19:56 1.322 2.2575
4/17/92 20:56 1.676 2.2671 25
4/17/92 21:56 2.267 2.2645
4/17/92 22:56 3.211 2.25529167
4/17/92 23:56 4.017 2.236875

4/18/92 0:56 --> 4.453 2.22341 667
4/18/92 1:56 4.345 2.21854167
4/18/92 2:56 3.568 2.22816667
4/18192 3:56 2.633 2.254625
4/18/92 4:56 1.881 2.282
4/18/92 5:56 1.328 2.303875
4/18/92 6:56 _,> 0.883 2.31995833
4/18/92 7:56 0.545 2.33391667
4/18/92 8:56 0.4 2.34379167
4/18/92 9:56 0.501 2.348125

4/18/92 10:56 0.908 2.34404167
4/18/92 11:56 1.632 2.32995833
4/18/92 12:56 2.365 2.306375 ._'
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MO25E

4/18/92 13:56 3.103 2.28229167
4/18/92 14:56 3.381 2,25641667
4/18/92 15:56 3.176 2.2455

v

4/18/92 16:56 2.674 2.24995833
4/18/92 17:56 2.159 2,266375
4/18/92 18:56 1.752
4/18/92 19:56 1.553
4/18/92 20:56 1.613
4/18/92 21:56 2.046
4/18/92 22:56 2.769
4/18/92 23:56 3.694

4/19/92 0:56 4.336
4/19/92 1:56 4.576
4/19/92 2:56 4.203
4/19/92 3:56 3.29
4/19/92 4:56 2.406
4/19/92 5:56 1.714
4/19/92 6:56 1.218
4/19/92 7:56 0.782
4/19/92 8:56 0.504

4/19/92 9:56 0.403
4/19/92 10:56 0.57
4/19/92 11:56 1.066
4/19/92 12:56 1.787
4/19/92 13:56 2.482
4/19/92 14:56 3.119
4/19/92 15:56 3.283
4/19/92 16:56 3.068
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MO26E

Time Elevation Average 1 Average 2 Final Average

4/16/92 17:58 0.611 1.50829167 1.534438333 1.5865968

4/16/92 18:58 0.589 1.52375 1.538353333
4/16/92 19:58 0.767 1.53379167 1.542285
4/16/92 20:58 1.249 1.53591667 1.546025
4/16/92 21:58 2.037 1,52891667 1.549558333
4/16/92 22:58 2.769 1.51045833 1.553038333

_- 4/16/92 23:58 3.28 1.49275 1.556776667
4/17/92 0:58 3.257 1.47954167 1.560841667
4/17/92 1:58 2.715 1.47904167 1.565386667
4/17/92 2:58 1.79 1.494 1.570353333
4/17/92 3:58 1,122 1.51525 1.57571
4/17/92 4:58 0.71 1.5315 1.581208333
4/17/92 5:58 0.494 1.54379167 1.586626667
4/17/92 6:58 0.409 1.55425 1.59177

J
4/17/92 7:58 0.317 1.56333333 1.596765
4/17/92 8:58 0.386 1.573625 1,601513333
4/17/92 9:58 0.719: 1.57854167 1.605976667

4/17/92 10:58 1.122 1.57195833 1.610375
4/17/92 11:58 1.705 1.55845833 1.614836667
4/17/92 12:58 2.284J 1.542208331 1.61941
4/17/92 13:58 2.503 _ 1.5285= 1.62389

4/17/92 14:58 2.259 1.52679167 1.628346667 ,_,
4/17/92 15:581 1.8151 1.539083331 1.632791667
4/17/92 16:58 1.29 1.56154167 1.63721
4/17/92 17:581 0.982:1.58566667 _ 1.641433333
4/17/92 18:58 0.83 1.60616667
4/17/92 19:58 0.818 1.62204167
4/17/92 20:58 1.081 1.62729167
4/17/92 21:58 1.594 1.62425
4/17/92 22:58 2.344 1.61591667
4/17/92 23:58 2.963 1.60391667

--_ 4/18/92 0:58 3.245 1.594375
4/18/92 1:58 3.074 1.59316667
4t18/92 2:58 2.3 1.60320833
4/18/92 3:58 1.512 1.62791667
4/18/92 4:58 1.005 1.65270833
4/18/92 5:58 0.745 1.66695833

,_ 4/18/92 6:58 0.627 1.672375
4/18/92 7:58 0.564 1.679125
4/18/92 8:58 0.504 1.68204167
4/18/92 9:58 0.561 1.68520833

4/18/92 10:58 0.798 1.6885
4/18/92 11:58 1.315 1.6835

4/18/92 12:58 1.955 1.67279167 ,_,
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MO26E

4/18/92 13:58 2.462 1.65420833
_' 4/18/92 14:58 2.554 1.63991667

4/18/92 15:58 2.354 1.63791667
4/18/92 16:58 1.869 1.64954167:
4/18/92 17:58 1.474 1.667125!
4/18/92 18:58 1.211
4/18/92 19:58 0.944
4/18/92 20:58 1.008
4/18/92 21:58 1.394
4/18/92 22:58= 2.056
4/18/92 23:58! 2.734

4/19/92 0:58 3.216
4/19/92 1:58 3.315
4/19/92 2:58 2.893
4/19/92 3:58 2.107
4/19/92 4:58 1.347
4/19/92 5:58 0.875
4/19/92 6:58 0.789
4/19/92 7:58 0.634
4/19192 8:58 0.58
4/19/92 9:58 0.64

4/19/92 10:58 0.678
4/19/92 11:58 1.058
4/19/92 12:58 1.509
4/19/92 13:58 2.119
4/19/92 14:58 2.506
4/19/92 15:58 2.633
4/19/92 16:58 2.291
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M027E

Time Elevation Average 1 Average 2 Final Average

4/16/92 17:58 2.92 3.03791667 3.018423333 3.003309867
4/16/92 18:58 2.885 "3.03858333 3.016771 667
4/16/92 19:58 2.875 3.039125 3.015135
4/16/92 20:58 2.907 3.038625 3.013503333
4/16/92 21:58 3.009 3.03704167 3.011876667
4/16/92 22:58 3.151 3.03370833 3.01024
4/16/92 23:58 --_ 3.278 3.029125 3.008615

4/17/92 0:58 3.354 3.02420833 3.007058333
4/17/92 1:58 3.338 3.020625 3.005598333
4/17/92 2:58 3.249 3.01916667 3.004266667
4/17/92 3:58 3.151 3.01916667 3.003078333
4/17/92 4:58 3.069 3.01941667 3.002011667
4/17/92 5:58 3.006 3.01929167 3.00104
4117192 6:58 --_ 2.952 3.01875 3.000146667
4/17/92 7:58 2.904 3.01795833 2.999343333
4/17/92 8:58 2.869 3.01691667 2.99863
4/17/92 9:58 2.853 3.01575 2.998

4/17/92 10:58 2.869 3,01404167 2.997448333
4/17/92 11:58 2.942 3.01125 2.99696
4/17/92 12:58 3.037 3.00675 2.99652
4/17/92 13:58 3.107 3.001625 2.996126667
4/17/92 14:58 3.113 2.997125 2.995796667
4/17/92 15:58 3.063 2.994625 2.995546667
4/17/92 16:58 3.009 2.9945 2.995375
4/17/92 17:58 2.936 2.99529167 2.995235
4/17/92 18:58! 2.898 2.996625
4/17/92 19:58 _ 2.863 2.99766667
4/17/92 20:58 2.869 2.99833333
4/17/92 21:58 2.929 2.99795833
4/17/92 22:58 3.041 2.996125
4/17/92 23:58 3.16 2.99308333

4/18/92 0:58 --> 3.268 2.99020833
4/18/92 1:58 3.303 2.98770833
4/18/92 2:58 3.249 2.98733333
4/18/92 3:58 3.157 2.98945833
4/18/92 4:58 3.066 2.9925
4/18/92 5:58 2.993 2.995125
4/18/92 6:58 _> 2.933 2.99695833
4/18/92 7:58 2.879 2.99866667
4/18/92 8:58 2.841 3.000125
4/18/92 9:58 2.812 3.00116667

4/18/92 10:58 2.802 3.00195833
4/18/92 11:58 2.834 3.00183333
4/18/92 12:58 2.914 3.00025
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MO27E

4/18/92 13:58 2.999 2.99691667
_, 4/18/92 14:58 3.053 2.993375

4/18/92 15:58 3.06 2.990875
4/18/92 16:58 3.028 "2.99033333
4/18/92 17:58 2.968 2.991
4/18/92 18:58 2.923
4/18/92 19:58 2.879
4/18/92 20:58 2.86
4/18/92 21:58 2.885
4/18/92 22:58 2.968
4/18/92 23:58 3.091

4/19/92 0:58 3.208
4/19/92 1:58 3.294
4/19/92 2:58 3.3
4/19/92 3:58 3.23
4/19/92 4:58 3.129
4/19/92 5:58 3.037
4/19/92 6:58 2.974
4/19/92 7:58 2.914
4/19/92 8:58 2.866
4/19/92 9:58 2.831

4/19/92 10:58 2.799
4/19/92 11:58 2.796

4/19/92 12:58 2.834
4/19/92 13:58 2.914
4/19/92 14:58 2.993
4/19/92 15:58 3.047
4/19/92 16:58 3.044
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MO28E

Time Elevation Average 1 Average 2 Final Average

4/16/92 17:53 2,882 2.95983333 2.949296667 2.939736667
4/16/92 18:53 2,869 2.96020833 2.948411667
4/16/92 19:53 2.869 2.96045833 2.947511667
4/16/92 20:53 2.904 2.96033333 2.946596667
4/16/92 21:53 2.969 2.95925 2.94565
4/16/92 22:53 3,07 2.95704167 2.94469
4/16/92 23:53 --> 3,149 2.95375 2.94373

4/17/92 0:53 3.1 68 2.95070833 2.942806667
4/17/92 1:53 3.13 2.949125 2.941951667
4/17/92 2:53 3.038 2.949125 2.941165
4/17/92 3:53 2.975 2.95004167 2.940453333
4/17/92 4:53 2.938 2.95058333 2.939773333
4/17/92 5:53 2.91 2.95058333 2.939098333
4/17/92 6:53 --_2.888 2.95033333 2.938438333
4/17/92 7:53 2.866 2.94991667 2.937795
4/17/92 8:53 2.847 2.9495 2.937168333
4/17/92 9:53 2.85 2.94908333 2.936558333

4/17/92 10:53 2,872 2.94791 667 2.935953333

4/17/92 11:53 2.926 2.94583333 2.935368333
4/17/92 12:53 2.988 2.94279167 2.934798333
4/17/92 13:53 3.029 2.93941667 2.934245
4/17/92 14:53 3.01 2.93666667 2.933716667 '_
4/17/92 15:53 2.963 2.936 2.933221667
4/17/92 16:53 2.926 2.936625 2.932743333
4/17/92 17:53 2.891 2.93729167 2.932275
4/17/92 18:53 2.875 2.93770833
4/17/92 19:53 2.866 2.93770833
4/17/92 20:53 2.878 2.93758333
4/17/92 21:53 2.916 2.93666667
4/17/92 22:53 2.991 2.93525
4/17/92 23:53 3.076 2.93304167

4/18/92 0:53 --7 3.13 2.930666671
4/18/92 1:53 3.13 2.92933333
4/18/92 2:53 3.06 2.92945833
4/18/92 3:53 2.988 2.93133333
4/18/92 4:53 2.938 2.93304167
4/18/92 5:53 2.904 2.93370833
4/18/92 6:53 --.> 2.878 2.93408333
4/18/92 7:53 2.856 2.93425
4/18/92 8:53 2.837 2.93425
4/18/92 9:53 2.822 2.93425

4/18/92 10:53 2.822 2.93395833
4/18/92 11:53 2.853 2.93329167
4/18/92 12:53 2.907 2.93158333 '_
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MO28E

4/18/92 13:53 2.963 2.92895833
4/18/92 14:53 2.994 2.92620833
4/18/92 15:53 2.978 2.92429167
4/18/92 16:53 2.942 2.92404167
4/18/92 17:53 2.901 2.92491667
4/18/92 18:53 2.875
4/18/92 19:53! 2.863
4/18/92 20:53 2.856
4/18/92 21:53 2.882
4/18/92 22:53i 2.938
4/18/92 23:53 3.019

4/19/92 0:53 3.098
4/19/92 1:53 3.133
4/19/92 2:53 3.105
4/19/92 3:53 3.029
4/19/92 4:53 2.954
4/19/92 5:53 2.913
4/19/92 6:53 2.882
4/19/92 7:53 2.856
4/19/92 8:53 2.837

4/19/92 9:53 2.815
4/19/92 10:53 2.806
4/19/92 11:53 2.812
4/19/92 12:53 2.844
4/19/92 13:53 2.897
4/19/92 14:53 2.948
4/19/92 15:53 2.972
4/19/92 16:53 2.963
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M029E

Time Elevation Average 1 Average 2 Final Average

4/16/92 17:58 2.939 3.01958333 3.00343 2.985864133
4/16/92 18:58 2.882 3.02129167 3.00172
4/16/92 19:58 2.863 3.022875 2.999983333
4/16/92 20:58 2.857 3.02354167 2.998198333
4/16/92 21:58 2.904 3.023 2.996391 667
4/16/92 22:58 2.999 3.02154167 2.994555
4/16/92 23:58 --,_ 3.105 3.01891667 2.992691667

4/17/92 0:58 3.232 3.01541667 2.990838333
4/17/92 1:58 3.314 3.01104167 2.989011667
4/17/92 2:58 3.308 3.00708333 2.98727
4/17/92 3:58 3.244 3.00470833 2.985701667
4/17/92 4:58 3.156 3.00354167 2.984311667
4/17/92 5:58 3.078 3.002875 2.983063333
4/17/92 6:58 --.> 3.005 3.00208333 2.98195
4/17/92 7:58 2.936 3.00104167 2.980973333
4/17/92 8:58 2.888 2.99995833 2.980118333
4/17/92 9:58 2.853 2.99879167 2.979375

4/17/92 10:58 2.841 2.99775 2.978715

4/17/92 11:58 2.885 2.99616667 2.978118333
4/17/92 12:58 2.948 2.992625 2.97758
4/17/92 13:58 3.034 2.98804167 2.977115
4/17/92 14:58 3.075 2.982625 2.976728333
4/17/92 15:58 3.081 2.97866667 2.976436667
4/17/92 16:58 3.043 2.97641 667 2.97623
4/17/92 17:58 2.98 2.97616667 2.976096667
4/17/92 18:58 2.92 2.97683333
4/17/92 19:58 2.879 2.977875
4/17/92 20:58 2.844 2.97825
4/17/92 21:58 2.869 2.978375
4/17/92 22:58 2.936 2.97708333
4/17/92 23:58 3.021 2.97495833
4/18/92 0:58 -2 3.127 2.97258333
4/18/92 1:58 3.219 2.96975
4/18/92 2:58 3.251 2.9675
4/18/92 3:58 3.216 2.967875
4/18/92 4:58 3.14 2.96995833
4/18/92 5:58 3.059 2.97233333
4/18/92 6:58 ---_ 2.98 2.97504167
4/18/92 7:58 2.91 2.97766667
4/18/92 8:58 2.86 2.97966667
4/18/92 9:58 2.828 2.981375

4/18/92 10:58 2.803 2.98229167
4/18/92 11:58 2.8 2.98283333
4/18/92 12:58 2.838 2.98270833 _f
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MO29E

4/18/92 13:58 2.904 2.981
4/18/92 14:58 2.98 2.978375
4/18/92 15:58 3.027 2.97533333
4/18/92 16:58 3.037 2.9735
4/18/92 17:58 2.996 2.97308333
4/18/92 18:58 2.945
4/18/92 19:58 2.888
4/18/92 20:58 2.847
4/18/92 21:58 2.838
4/18/92 22:58 2.885
4/18/92 23:58 2.964

4/19/92 0:58 3.059
4/19/92 1:58 3.165
4/19/92 2:58 3.26
4/19/92 3:58 3.266
4/19/92 4:58 3.197
4/19/92 5:58 3.124
4/19/92 6:58 3.043
4/19/92 7:58 2.958
4/19192 8:58 2.901
4/19/92 9:58 2.85

4/19/92 10:58 2.816
4/19/92 11:58 2.797

_, 4/19/92 12:58 2.797
4/19/92 13:58 2.841
4/19/92 14:58 2.907
4/19/92 15:58 2.983
4/19/92 16:58 3.027
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MOO1B

Time Elevation Average 1 Average 2 Final Average

4/16/92 17:58 0.733 1.73425 1.66455 1.644705333
4/16/92 18:58 0.79 1.74604167 1.659945
4/16/92 19:58 1.226 1.74666667 1.655496667
4/16/92 20:58 1.9 1.734375 1.651275
4/16/92 21:58 2.641 1.7165 1.647288333
4/16/92 22:58 3.354 1.69533333 1.64364
4/16/92 23:58 --_> 3.903 1.67320833 1.640378333
4/17/92 0:58 3.947 1.654 1.637588333
4/17/92 1:58 3.517 1.64720833 1.635456667
4/17/92 2:58 2.585 1.65545833 1.633926667
4/17/92 3:58 1.584 1.673625 1.63303
4/17/92 4:58 0.661 1.69333333 1.632636667
4/17/92 5:58 -0.096 1.70966667 1.632731667
4/17/92 6:58 --_ -0.514 1.72079167 1.633266667
4/17/92 7:58 -0.557 1.72291667 1.634225
4/17/92 8:58 -0.108 1.71241667 1.635553333
4/17/92 9:58 0.658 1.68675 1.637255

4/17/92 10:58 1.415 1.65154167 1.639381667

4/17/92 11:58 2.092 1.61645833 1.642073333
4/17/92 12:58 2.641 1.58691667 1.6452
4/17/92 13:58 2.877 1.56258333 1.64873
4/17/92 14:58 2.691 1.550125 1.652511667
4/17/92 15:58 2.142 1.55379167 1.656483333
4/17/92 16:58 1.54 1.572625 1.660518333
4/17/92 17:58 1.016 1.59716667 1.664491667
4/17/92 18:58 0.805 1.619125
4/17/92 19:58 0.931 1.63483333
4/17/92 20:58 1.471 1.641125
4/17/92 21:58 2.133 1.63470833
4/17/92 22:58 2.823 1.62529167
4/17/92 23:58 3.442 1.61379167

4/18/92 0:58 ---_ 3.784 1.60345833
4/18/92 1:58 3.715 1.60070833
4/18/92 2:58 3.021 1.60895833
4/18/92 3:58 2.057 1.63304167
4/18/92 4:58 1.053 1.66379167
4/18/92 5:58 0.171 1.69570833
4/18/92 6:58 --_-0.463 1.72304167
4/18/92 7:58 -0.809 1.74475
4/18/92 8:58 -0.724 1.756125
4/18/92 9:58 -0.187 1.75495833

4/18/92 10:58 0.573 1.73991667
4/18/92 11:58 1.383 1.71883333
4/18/92 12:58 2.057 1.694625
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MOO1B

4/18/92 13:58 2.578 1.67516667
4/18/92 14:58 2.779 1.657125
4/18/92 15:58 2.594 1.64941667
4/18/92 16:58 2.129 "1.65466667
4/18/92 17:58 1.543 1.67195833
4/18/92 18:58 1.182
4/18/92 19:58 1.082
4/18/92 20:58 1.317
4/18/92 21:58 1.907
4/18/92 22:58 2.547
4/18/92 23:58 3.1 94

4/19/92 0:58 3.718
4/19/92 1:58 3.913
4/19/92 2:58 3.599
4/19/92 3:58 2.795
4/19/92 4:58 1.819
4/19/92 5:58 0.827
4/19/92 6:58 0.058
4/19/92 7:58 -0.536
4/19/92 8:58 -0.752
4/19/92 9:58 -0.548

4/19/92 10:58 0.067
4/19/92 11:58 0.802
4/19/92 12:58 1.59
4/19/92 13:58 2.145
4/19/92 14:58 2.594
4/19/92 15:58 2.72
4/19/92 16:58 2.544
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Time Elevation Average 1 Average 2 Final Average

4/16/92 18:07 2.734 2.809875 2.778756667 2.7577478
4/16/92 19:07 2.718 "2,80804167 2.77612
4/16/92 20:07 2.75 2.80645833 2.773568333
4/16/92 21:07 2.803 2.80383333 2.771063333
4/16/92 22:07 2,888 2,80058333 2.768636667
4/16/92 23:07 2.992 2,79666667 2.766303333
4/17/92 0:07 --> 3.09 2.79208333 2.764068333
4/17/92 1:07 3.147 2.787625 2.761948333:
4/17/92 2:07 3.15 2.78420833 2.759963333
4/17/92 3:07 3.09 2.78220833 2.758126667
4/17/92 4:07 3.005 2.78154167 2.75646
4/17/92 5:07 2.891 2.781125 2.754946667
4/17192 6:07 2.772 2.78141667 2.753611667
4/17/92 7:07 --> 2.665 2,78179167 2.752433333
4/17/92 8:07 2.584 2.781375 2.75143
4/17/92 9:07 2.549 2.77966667 2.7506

4/17/92 10:07 2,559 2.77625 2.749948333
4/17/92 11:07 2,593 2.7715 2.749481 667
4/17/92 12:07 2,655 2,766 2.749205
4/17/92 13:07 2,721 2.76016667 2.74908
4/17/92 14:07 2.781 2.75458333 2.749088333!

4/17/92 15:07 2.794 2.74895833 2.749226667
4/17/92 16:07 2.775 2.74554167 2.74949i
4/17/92 17:07 2.731 2.74383333 2.749848333i
4/17/92 18:07 2.69 2.74358333 2.75029
4/17/92 19:07 2.68 2.74395833
4/17/92 20:07 2.687 2.74425
4/17/92 21:07 2.725 2.74383333
4/17/92 22:07 2.794 2.74316667
4/17/92 23:07 2,882 2.74225

4/18/92 0:07 2.983 2.74079167
4/18/92 1:07 --> 3.065 2.73908333
4/18/92 2:07 3.102 2.738
4/18192 3:07 3.074 2.73829167
4/18/92 4:07 2,995 2.74054167
4/18/92 5:07 2,898 2.74370833
4/18/92 6:07 2.781 2.74775
4/18/92 7:07 --:> 2.655 2.75195833
4/18/92 8:07 2.543 2.75670833
4/18/92 9:07 2.467 2.760625

4/18/92 10:07 2.445 2.763375
4118/92 11:07 2,461 2.76458333
4/18/92 12:07 2,515 2.76458333

4/18/92 13:07 2.587 2.762875
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4/18/92 14:07 2.646 2.760375

4/18/92 15:07 2.712 2.75804167
4/18/92 16:07 2.734 2.75554167
4/18/92 17:07 2.725 2.7545
4/18/92 18:07 2.699 2.754875
4/18/92 19:07 2.687
4/18/92 20:07 2.677
4/18/92 21:07 2.709
4/18/92 22:07 2.772
4/18/92 23:07 2.847

4/19/92 0:07 2.942
4/19/92 1:07 3.039
4/19/92 2:07 3.109
4/19/92 3:07 3.128
4/19/92 4:07 3.071
4/19/92 5:07 2.995
4/19/92 6:07 2.882
4/19/92 7:07 2.769
4/19/92 8:07 2.637
4/19/92 9:07 2.533

4/19/92 10:07 2.474
4/19/92 11:07 2.461
4/19/92 12:07 2.474

4/19/92 13:07 2.527 ,_f
4/19/92 14:07 2.59
4/19/92 15:07 2.652
4/19/92 16:07 2.709
4/19/92 17:07 2.734
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Time Elevation Average 1 Average 2 Final Average

4/16/92 17:59 4.594 4.578 4.567155 4.5690458
4/16/92 18:59; 4.588 °4.57666667 4.566815
4/16/92 19:59 4.591 4.57545833 4.566596667
4/16/92 20:59 4.597 4.573875 4.566478333
4/16/92 21:59 4.603 4.57254167 4.566455
4/16/92 22:59 4.603 4.57095833 4.566491 667
4/16/92 23:59 4.597 4.569375 4.566618333

4/17/92 0:59 4.588 4.56779167 4.566835
4/17/92 1:59 4.581 4.566583331 4.567136667
4/17/92 2:59 4.578 4.56554167 4.567513333
4/17/92 3:59 4.578 4.564875 4.567943333
4/17/92 4:59 4.562 4.56433333 4.568358333
4/17/92 5:59 4,556 4.56420833 4.568811667
4/17/92 6:59 4.556 4.56408333 4.56927
4/17/92 7:59 4.556 4.56408333 4.569696667
4/17/92 8:59 4.553 4.56383333 4.57008
4/17/92 9:59 4,588 4.56354167 4.570421667

4/17/92 10:59 4.569 4.56233333 4.570743333
4/17/92 11:59 4.578 4.56204167 4.571081667
4/17/92 12:59 4.578 4.56204167 4.571395
4/17/92 13:59 4.572 4.56258333 4.571665

4/17/92 14:59 4.565 4.563875 4.571955
4/17/92 15:59 4.572 4.56558333 4.572156667
4/17/92 16:59 4,569 4.56675 4,572258333
4/17/92 17:59 4.562 4.56791667 4.572213333_
4/17/92 18:59 4.559 4.5695
4/17/92 19:59 4.553 4.57120833
4/17/92 20:59 4.565 4.5725
4/17/92 21:59 4.565 4.57329167
4/17/92 22:59 4.565; 4.57345833
4/17/92 23:59 4.559 4.5741 25

4/18/92 0:59 4.559 4.57479167
4/18/92 1:59 4.556 4.57533333
4/18/92 2:59 4.562 4.576
4/18/92 3:59 4.565 4.57629167
4/18/92 4:59 4.559 4.57525
4/18/92 5:59 4.553 4.57566667
4/18/92 6:59 4.556 4.57566667
4/18/92 7:59 4.55 4.57475
4/18/92 8"59 4.546 4.57366667
4/18/92 9:59 4.559 4.572375

4/18/92 10:59 4.562 4.57158333
4/18/92 11:59 4,578 4.57079167
4/18/92 12:59 4.591 4.569875

Page1



MOIOB

4/18/92 13:59 4.603 4.56879167
4/18/92 14:59 4.606 4.56983333
4/18/92 15:59 4.6 4.56891667
4/18/92 16:59 4.597 4.568125
4/18/92 17:59 4.6 4.565625
4/18/92 18:59 4.6
4/18/92 19:59 4.584
4/18/92 20:59 4.584
4/18/92 21:59 4.569
4/18/92 22:59 4.581
4/18/92 23:59 4.575

4/19/92 0:59 4.572
4/19/92 1:59 4.572
4/19/92 2:59 4.569
4/19/92 3:59 4.54
4/19/92 4:59 4.569
4/19/92 5:59 4.553
4/19/92 6:59 4.534
4/19/92 7:59 4.524
4/19/92 8:59 4.515
4/19/92 9:59 4.54

4/19/92 10:59 4.543
4/19/92 11:59 4.556
4/19/92 12:59 4.565 '_'
4/19/92 13:59 4.628
4/19/92 14:59 4.584
4/19/92 15:59 4.581
4/19/92 16:59 4.537
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Time Elevation Average 1 Average 2 Final Average

4/16/92 17:59 4.705 4.69916667 4.686196667 4.678353
4/16/92 18:59 4.705 4.698 4.68531 6667
4/16/92 19:59 4.718 4.69695833 4.684466667
4/16/92 20:59 4.727 4.695625 4.683643333
4/16/92 21:59 4.724 4,69416667 4.682858333
4/16/92 22:59 4.721 4.69283333 4.682106667

4/16/92 23:59 ,_-----__ 4.718 4,69179167 4.681396667
4/17/92 0:59 4.705 4.69058333 4.680713333
4/17/92 1:59 4.696 4.68966667 4,680073333
4/17/92 2:59 4.689 4.689 4.67947
4/17/92 3:59 4.686 4.68833333 4.678888333
4/17/92 4:59 4.683 4.68716667 4.678316667
4/17/92 5:59 4.689 4.686125 4.677791667

4/17/92 6:59 ~_----._ 4.689 4.68508333 4.677281667
4/17/92 7:59 4.699 4.68404167 4.676771667
4/17/92 8:59 4.689 4.68245833 4.676276667
4/17/92 9:59 4.721 4.68129167 4.675808333

4/17/92 10:59 4.708 4.67958333 4.67535
4/17/92 11:59 4.689 4.67829167 4,674933333
4/17/92 12:59 4.696 4.67779167 4.674551667
4/17/92 13:59 4.686 4.67725 4.674153333

4/17/92 14:59 4.683 4.677375 4.673776667
4/17/92 15:59 4.677 4.6775 4.673358333
4/17/92 16:59 4.677 4.6775 4.672913333
4/17/92 17:59 4.677 4,67733333 4,672411667
4/17/92 18:59 4.68 4.67716667
4/17/92 19:59 4.686 4.67675

4/17/92 20:59 4.692 4.676375
4/17/92 21:59 4.692 4.676

4/17/92 22:59 4.696 4.675375
4/17/92 23:59 4.689 4.67508333

4/18/92 0:59 --.> 4.683 4.67470833
4/18/92 1:59 4,68 4.67458333
4/18/92 2:59 4.673 4.67458333
4/18/92 3:59 4.658 4.67445833
4/18/92 4:59 4.658 4.67404167
4/18/92 5:59 4.664 4.67404167
4/18/92 6:59 ---_ 4.664 4.673375
4/18/92 7:59 4.661 4.67233333
4/18/92 8:59 4.661 4.67166667
4/18/92 9:59 4.68 4.67075

4/18/92 10:59 4.677 4.66983333
4/18/92 11:59 4.677 4.66916667

4/18/92 12:59 4.683 4.66875
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4/18/92 13:59 4.689 4.66783333

4/18/92 14:59 4.686 4.66783333
4/18/92 15:59 4.677 4.66691 667
4/18/92 16:59 4.673 4.666375
4/18/92 17:59 4.673 4.66495833

4/18/92 18:59 4.67
4/18/92 19:59 4.677

4/18/92 20:59 4.683
4/18/92 21:59 4.677
4/18/92 22:59 4.689
4/18/92 23:59 4.68

4/19/92 0:59 4.68
4/19/92 1:59 4.68
4/19/92 2:59 4.67
4/19/92 3:59 4.648
4/19/92 4:59 4.658
4/19/92 5:59 4.648

4/19/92 6:59 4.639
4/19/92 7:59 4.645
4/19/92 8:59 4.639
4/19/92 9:59 4.658

4/19/92 10:59 4.661
4/19/92 11:59 4.667

4/19/92 12:59 4.661
4/19/92 13:59 4.689
4/19/92 14:59 4.664
4/19/92 15:59 4.664
4/19/92 16:59 4.639
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Time Elevation Average 1 Average 2 Final Average

4/16/92 18:00 4.473 4.49566667 4.480481 667 4.470464533
4/16/92 19:00 4.486 4.494375 4.479415
4/16/92 20:00 4.505 4.49279167 4.478368333
4/16/92 21:00 4.524 4.49108333 4.477348333
4/16/92 22:00 4.536 4.48925 4.47636
4/16/92 23:00 4.549 4.48770833 4.475408333

4/17/92 0:00 !> 4,555 4.486125 4.474481667
4/17/92 1:00 4.542 4.48470833 4.473591667
4/17/92 2:00 4.527 4.48395833 4,472736667
4/17/92 3:00 4.502 4.48329167 4.471911667
4/17/92 4:00 4.486 4.482875 4.471125
4/17/92 5:00 4.473 4.48220833 4.470366667
4/17/92 6:00 4.467 4.48141667 4.469641667
4/17/92 7:00 --_ 4.47 4.480375 4,468941667
4/17/92 8:00 4.47 4.47891667 4.468278333
4/17/92 9:00 4.477 4.47720833 4.467656667

4/17/92 10:00 4.489 4.47533333 4.467071 667
4/17/92 11:00 4.489 4.4735 4.466525
4/17/92 12:00 4.489 4.47220833 4.466018333
4/17/92 13:00 4.502 4.47129167 4.465521667
4/17/92 14:00 4.499 4.47008333 4.465025
4/17/92 15:00 4.483 4.46941667 4.464555
4/17/92 16:00 4.458 4.46929167 4.464085
4/17/92 17:00 4.445 4.46954167 4.463603333
4/17/92 18:00 4.442 4.46941667 4.463095
4/17/92 19:00 4.448 4.469

4/17/92 20:00 4.464 4.46820833
4/17/92 21:00 4.48 4.46729167
4/17/92 22:00 4.499 4.466375
4/17/92 23:00 4.511 4.46545833

4/18/92 0:00 4.521 4.46454167

4/18/92 1:00 _> 4.524 4.463875
4/18/92 2:00 4.511 4.46333333
4/18/92 3:00 4.492 4.46333333
4/18/92 4:00 4.47 4.463625
4/18/92 5:00 4.454 4.46391667
4/18/92 6:00 4.442 4.46408333

4/18/92 7:00; --_ 4.435 4.46391667
4/18/92 8:00! 4.429 4.46379167
4/18/92 9:001 4.432 4.463375

4/18/92 10:00 4.445 4.46258333
4/18/92 11:001 4.458 4.46166667
4/18/92 12:00 4.467 4.46083333

4/18/92 13:00 4.473 4.45979167
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4/18/92 14:00 4.483 4.458875

4/18/92 15:00 4.48 4.45833333
4/18/92 16:00 4.464 4.45766667
4/18/92 17:00 4.442 4.45725
4/18/92 18:00 4.432 4.45683333
4/18/92 19:00 4.429
4/18/92 20:00 4.442
4/18/92 21:00 4.458
4/18/92 22:00 4.477
4/18/92 23:00 4.489

4/19/92 0:00 4.505
4/19/92 1:00 4.511
4/19/92 2:00 4.511
4/19/92 3:00 4.499
4/19/92 4:00 4.477
4/19/92 5:00 4.458
4/19/92 6:00 4.438
4/19/92 7:00 4.432
4/19/92 8:00 4.419
4/19192 9:00 4.413

4/19/92 10:00 4.423
4/19/92 11:00 4.438
4/19/92 12:00 4.442

4/19/92 13:00 4.451 ,_
4/19/92 14:00 4.47
4/19/92 15:00 4.464
4/19/92 16:00 4.454
4/19/92 17:00 4.432
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Time Elevation Average 1 Average 2 Final Average

4/16/92 17:57 3.968 4.04858333 4.025091667 4.0103862
4/16/92 18:57 3.974 4.(]4754167 4.02327
4/16/92 19:57 4.012 4.045875 4.021495
4/16/92 20:57 4.077 4.04341667 4.019765
4/16/92 21:57 4.148 4.04029167 4.018093333
4/16/92 22:57 4.22 4.03695833 4.01649
4/16/92 23:57 --2 4.286 4.03358333 4.014956667

4/17/92 0:57 4.301 4.03016667 4.013511667
4/17/92 1:57 4.267 4.02833333 4.012178333
4/17/92 2:57 4.183 4.02791667 4.01095
4/17/92 3:57 4.101 4.02841667 4.009836667
4/17/92 4:57 4.015 4,02870833 4.008816667
4/17/92 5:57 3.931 4.02883333 4.007903333
4/17/92 6:57 --/_ 3.878 4.02895833 4.007093333
4/17/92 7:57 3.846 4.02791667 4.006376667
4/17/92 8:57 3.862 4.02570833 4.005765
4/17/92 9:57 3.906 4.02220833 4.005236667

4/17/92 10:57 3.956 4.01779167 4.0048
4/17/92 11:57 4.012 4.013375 4.004466667
4/17/92 12:57 4.062 4.00920833 4.004211667
4/17/92 13:57 4.086 4.00541667 4.00403

_m_ 4/17/92 14:57 4.074 4.00258333 4.003906667
4/17/92 15:57 4.027 4.00141667 4.00383
4/17/92 16:57 3.974 4.00158333 4.003793333
4/17/92 17:57 3.943 4.0025 4.003786667
4/17/92 18:57 3.934 4.00304167
4/17/92 19:57 3.953 4.00316667
4/17/92 20:57 4.002 4.002625
4/17/92 21:57 4.068 4.001625
4/17/92 22:57 4.139 4.00020833
4/17/92 23:57 4.204 3.998625

4/18/92 0:57 _p>4.257 3.99745833
4/18/92 1:57 _4.257 3.99683333
4/18/92 2:57 4.195 3.997625
4/18/92 3:57 4.108 4.00008333
4/18/92 4:57 4.018 4.00291667
4/18/92 5:57 3.934 4.005875
4/18/92 6:57 _ 3.853 4.00858333
4/18/92 7:57 3.793 4.01104167
4/18/92 8:57 3.778 4.012625
4/18/92 9:57 3.8 4.0125

4/18/92 10:57 3.85 4.01129167
4/18/92 11:57 3.912 4.00945833

_m' 4/18/92 12:57 3.971 4.007
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4/18/92 13:57 4.018 4.00466667
4/18/92 14:57 4.046 4.00233333
4/18/92 15:57 4.031 4.00066667
4/18/92 16:57 3.996 4.0005
4/18/92 17:57 3.956 4.00141667
4/18/92 18:57 3.937
4/18/92 19:57 3.94
4/18/92 20:57 3.978
4/18/92 21:57 4.034
4/18/92 22:57 4.101
4/18/92 23:57 4.1 76

4/19/92 0:57 4.242
4/19/92 1:57 4.276
4/19/92 2:57 4.254
4/19/92 3:57 4.176
4/19/92 4:57 4.089
4/19/92 5:57 3.999
4/19/92 6:57 3.912
4/19/92 7:57 3.831
4/19/92 8:57 3.775
4/19/92 9:57 3.771

4/19/92 10:57 3.806
4/19/92 11:57 3.853
4/19/92 12:57 3.915;
4/19/92 13:57 3.962
4/19/92 14:57 4.006
4/19/92 15:57 4.027
4/19/92 16:57 4.018
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Time Elevation Average 1 Average 2 Final Average

4/16/92 17:54 2.190863436:2.42801779 2.404065303 2.409939155
4/16/92 18:54 2.209168488: 2.4287805 2.403128248
4/16/92 19:54 2.326209946' 2.42750921 2.402355838
4/16/92 20:54 2.505058015 2.42354748i 2.40174198
4/16/92 21:54 2.688304511 2.41789682! 2.401281519
4/16/92 22:54 2.862614149 2.41127398 2.401001523
4/16/92 23:54 ___3.000303259 2.40464226 2.400930891

4/17/92 0:54 2.990649689 2.39852738 2.401090256
4/17/92 1:54 2.865636548 2.39664117 2.401529431
4/17/92 2:54 2.639808589 2.39893221 2.402207018
4/17/92 3:54 2.418731757 2.40337584 2.403119475
4/17/92 4:54 2.206117971 2.40722591 2.404221159
4/17/92 5:54 2.027130572 2.41070662 2.405516705
4117192 6:54 -_> 1.924914042 2.41315219 2.407007663
4/17/92 7:54 1.903473026 2.41327979 2.408674063
4/17/92 8:54 1.992870539 2.41016366 2.410495739
4/17/92 9:54 2.153628726 2.403987 2.412467607

4/17/92 10:54 2.314027075 2.39626868 2.414568136
4/17/92 11:54 2.486221 092 2.38996699 2.416766595
4/17/92 12:54 2.593706624 2.38421336 2.418980428
4/17/92 13:54 2.636776489 2.38051967 2.421234897

4/17/92 14:54 2.581569534 2.38001426 2.423452988
4/17/92 15:54 2.446708088 2.38383025 2.425579109
4/17/92 16:54 2.307934859 2.39073887 2.427587973
4/17/92 17:54 2.209168488 2.39842067 2.429474336
4/17/92 18:54 2.178657468 2.40459143
4/17/92 19:54 2.231128369 2.40947024
4/17/92 20:54 2.36944233 2.41216276
4/17/92 21:54 2.529356334 2.41203594
4/17/92 22:54 2.703452659 2.41089693
4/17/92 23:54 2.853546174 2.40950818

4/18/92 0:54 _>2.945380824 2.40862638
4/18/92 1:54 2.920621473 2.40950676
4/18/92 2:54 2.746455668 2.41358087
4/18/92 3:54 2.511133375 2.42174362
4/18/92 4:54 2.289655091 2.43091793
4/18/92 5:54 2.0858241 2.43961457
4/18/92 6:54 --.> 1.927976524 2.44798057
4/18/92 7:54 1.828685948 2.45481218
4/18/92 8:54 1.84463067 2.45882169
4/18/92 9:54 1.968389099 2.45946036

4/18/92 10:54 2.162786597 2.45650023
4/18/92 11:54 2.348133869 2.45123014

4/18/92 12:54 2.505058015 2.44531281

P_el



MO20B

4/18/92 13:54 2.624646786 2.4405751 ,, -

4/18/92 14:54 2.673153112 2.43597194
4/18/92 15:54 2.612515002 2.43316729
4/18/92 16:54 2.492298065 2.43405185
4/18/92 17:54 2.357266847 2.43789793
4/18/92 18:54 2.295748867
4/18/92 19:54 2.295748867
4/18/92 20:54 2.366398654
4/18/92 21:54 2.50202014
4/18/92 22:54 2.670122442
4/18/92 23:54 2.832383013

4/19/92 0:54 2.966509936
4/19/92 1:54 3.018400114
4/19/92 2:54 2.942361859
4/19/92 3:54 2.731316755
4/19/92 4:54 2.498374518
4/19/92 5:54 2.286608008
4/19/92 6:54 2.091935252
4/19/92 7:54 1.924914042
4/19/92 8:54 1.859958817
4/19/92 9:54 1.897345851

4/19/92 10:54 2.036304596
4/19/92 11:54 2.206117971
4/19/92 12:54 2.391352956 _'
4/19/92 13:54 2.51417086
4/19/92 14:54 2.605841634
4/19/92 15:54 2.633744258
4/19/92 16:54 2.584604002
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M021C

Time Elevation Average 1 Average 2 Final Average

4/16/92 17:55 4.057597521 4.1651992 4.223518815 4.178264941
4/16/92 18:55 4.279773506 4.14731361 4.221158049

4/16/92 19:55 4.409524759 4.14133332 4.218815061
4/16/92 20:55 4.549162185 4.14984618 4.217022886
4/16/92 21:55 4.658262243 4.1635756 4.215104722
4/16/92 22:55 4.750401562 4.17432441 4.212213037

4/16/92 23:55 _ 4.824971048 4.18405504 4.208728253
4/17/92 0:55 4.878668452 4.19477976 4.204673446
4/17/92 1:55 4.810869043 4.20594244 4.200812042
4/17/92 2:55 4.689212235 4.21934506 4.19752515
4/17/92 3:55 4.539052271 4.23600519 4.194683963

4/17/92 4:55 4.423702728 4.25172108 4.1916104
4/17/92 5:55 4.337918919 4.26799292 4.187897008

4/17/92 6:55 --,_, 4.283155282 4.28487162 4.184092761
4/17/92 7:55 4.235796606 4.29909875 4.180099411
4/17/92 8:55 4.146410758 4.31047032 4.175377287
4/17/92 9:55 3.80346596 4.31746406 4.169486162

4/17/92 10:55 3.417256568 4.32018542 4.162580992
4/17/92 11:55 3.878978624 4.31890254 4.154422494
4/17/92 12:55 3.237822865 4.28177184 4.144785075
4/17/92 13:55 3.327591794 4.2645849 4.135126209
4/17/92 14:55 3.628343324 4.22574437 4.125810144
4/17/92 15:55 3.455554768 4.18414765 4.117148623

4/17/92 16:55 3.34128781 4.14975045 4.10981309
4/17/92 17:55 3.628343324 4.12954465 4.10411845
4/17/92 18:55 4.136246583 4.10618007
4/17/92 19:55 4.613833299 4.08873889
4/17/92 20:55 4.878668452 4.09652894
4/17/92 21:55 4.916233523 4.10189208
4/17/92 22:55 4.983936691 4.09128348
4/17/92 23:55 5.082364332 4.08720481

4/18/92 0:55 _,_ 5.146572815 4.08268487
4/18/92 1:55 5.132531 989 4.09824465
4/18/92 2:55 5.089055325 4.12377015

4/18/92 3:55 4.916233523 4.14831538
4/18/92 4:55 4.814226906 4.15916612
4/18/92 5:55 4.74300772 4.15888629

4/18/92 6:55 ----_> 4.62460638 4.17288674
6r-

4/18/92 7:55 4.508714335 4.18503787
4/18/92 8:55 4.314260505 4.18104564
4/18/92 9:55 3.86877858 4.1631922

4/18/92 10:55 3.386467436 4.14483479
4/18/92 11:551 2.9878417991 4.11622297
4/18/92 12:55 2.825336452i 4.07796706
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M021C

4/18/92 13:55 2.395418927 4.04030019

4/18/92 14:55 2.630022028 4.0316833
4/18/92 15:55 2.630022028 4.00920633
4/18/92 16:55 2.856348724 °4.00075933
4/18/92 17:55 3.067593396 4.00738445
4/18/92 18:55 3.71765826
4/18/92 19:55 4.800794544
4/18/92 20:55_ 5.007383739!
4/18/92 21:55 4.661626994
4/18/92 22:55 4.886048808
4/18/92 23:55 4.97388568

4/19/92 0:55 5.52000748
4/19/92 1:55 5.74514397
4/19/92 2:55 5.678140854
4/19/92 3:55 5.176651286
4/19/92 4:55 4.807511028
4/19/92 5:55 5.079018608
4/19/92 6:55 4.916233523
4/19/92 7:55 4.412900709
4/19/92 8:55 3.885777895
4/19/92 9:55 3.428200853

4/19/92 10:55 2.699783666
4/19/92 11:55 2.069700039

4/19/92 12:55 1.921331435 _#
4/19/92 13:55 2.188613592
4/19/92 14:55 2.090574903
4/19/92 15:55 2.427293878
4/19/92 16:55 3.015351575
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MO23B

Time Elevation Average 1 Average 2 Final Average

4/16/92 17:54 2.467 2.77141667 2.759378333 2.788564067
4/16/92 18:54 2.518 "2.77354167 2.760038333
4/16/92 19:54 2.682 2.773 2.760918333
4/16/92 20:54 2.894 2.76891667 2.762015
4/16/92 21:54 3.107 2.763125 2.763326667
4/16/92 22:54 3.297 2.75658333 2.764886667
4/16/92 23:54 ---_ 3.414 2.75025 2.766715

4/17/92 0:54 3.37 2.74525 2.768843333
4/17/92 1:54 3.193 2.74495833 2.771303333
4/17/92 2:54 2.897 2.74941667 2.77405
4/17/92 3:54 2.622 2.75633333 2.777086667
4/17/92 4:54 2.385 2.762375 2.780345
4/17/92 5:54 2.198 2.7675 2.783805
4/17/92 6:54 _ 2.126 2.77108333 2.787465
4/17/92 7:54 2.154 2.77158333 2.791298333
4/17/92 8:54 2.312 2.76829167 2.795291667
4/17/92 9:54 2.54 2.76170833 2.799433333

4/17/92 10:54 2.758 2.75379167 2.803691667
4/17/92 11:54 2.944 2.74770833 2.808035
4/17/92 12:54 3.063 2.74391667 2.812383333
4/17/92 13:54 3.101 2.74275 2.816695

4/17/92 14:54 3.001 2.74525 2.820906667
4/17/92 15:54 2.827 2.75325 2.82496
4/17/92 16:54 2.644 2.76491667 2.828805!
4/17/92 17:54 2.518 2.77754167 2.832425;
4/17/92 18:54 2.505 2.78791667
4/17/92 19:54 2.584 2.79554167
4/17/92 20:54 2.755 2.80041667
4/17/92 21:54 2.95 2.80170833
4/17/92 22:54 3.145 2.802125
4/17/92 23:54 3.294 2.80229167

4/18/92 0:54 _.> 3.363 2.80345833
4/18/92 1:54 3.3 2.80675
4/18/92 2:54 3.063 2.813625
4/18/92 3:54 2.767 2.82533333
4/18/92 4:54 2.508 2.83779167
4/18/92 5:54 2.284 2.848875
4/18/92 6:54 ---_ 2.138 2.859
4/18/92 7:54 2.075 2.86691667
4/18/92 8:54 2.154 2.87141667
4/18/92 9:54 2.35 2.87183333

4/18/92 10:54 2.612 2.86816667
4/18/92 11:54 2.853 2.862375

_, 4/18/92 12:54 3.035 2.85641667
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MO23B

4/18/92 13:54 3.161 2.85170833
4/18/92 14:54 3.193 2.84804167 '_d
4/18/92 15:54 3.107 2.84658333
4/18/92 16:54 2.947 2.849375
4/18/92 17:54 2.767 2.85541667
4/18/92 18:54 2.688
4/18/92 19:54 2.701
4/18/92 20:54 2.786
4/18/92 21:54 2.96
4/18/92 22:54 3.149
4/18/92 23:54 3.322
4/19/92 0:54 3,442
4/19/92 1:54 3.465
4/19/92 2:54 3.344
4/19/92 3:54 3.066
4/19/92 4:54 2.774
4/19/92 5:54 2.527
4/19/92 6:54 2.328
4/19/92 7:54 2.1 83
4/19/92 8:54 2.164

4/19/92 9:54 2.262
4/19/92 10:54 2.473
4/19/92 11:54 2.71
4/19/92 12:54 2.922
4/19/92 13:54 3.073
4/19/92 14:54 3.158
4/19/92 15:54 3.174
4/19/92 16:54 3.092
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M025C

Time Elevation Average 1 Average 2 Final Average

4/16/92 17:56 2.801 3.01379167 3.003473333 3.032312333
4/16/92 18:56 2.836 "3.01483333 3.00422
4/16/92 19:56 2.977 3.01379167 3.005195
4/16/92 20:56 3.135 3.00958333 3.006405
4/16/92 21:56 3.282 3.00479167 3.007856667
4/16/92 22:56 3.423 2.99983333 3.009563333
4/16/92 23:56 --> 3.507 2.995 3.011505

4/17/92 0:56 3.464 2.99095833 3.013718333
4/17/92 1:56 3.329 2.99108333 3.016213333
4/17/92 2:56 3.092 2.99420833 3.018965
4/17/92 3:56 2.898 2.99966667 3.021993333
4/17/92 4:56 2.726 3.004125 3.025198333
4/17/92 5:56 2.617 3,00816667 3.028548333
4/17/92 6:56 --> 2.554 3.010125 3.032028333
4/17/92 7:56 2.57 3.01066667 3.035653333
4/17/92 8:56 2.676 3.00804167 3.039408333
4/17/92 9:56 2.848 3.00308333 3.04331

4/17/92 10:56 2.989 2.99775 3.04729

4/17/92 11:56 3.123 2.994125 3.051305
4/17/92 12:56 3.207 2.99191667 3.055288333
4/17/92 13:56 3.223 2.99245833 3.059193333

4/17/92 14:56 3.151 2.99620833 3.06291
4/17/92 15:56 3.008 3.00375 3.066398333
4/17/92 16:56 2.895 3.014375 3.069616667
4/17/92 17:56 2.826 3.0245 3.072551667
4/17/92 18:56 2.811 3.03245833
4/17/92 19:56 2.876 3.03920833
4/17/92 20:56 3.02 3.04404167
4/17/92 21:56 3.163 3.045875
4/17/92 22:56 3.307 3.04745833
4/17/92 23:56 3.41 3.048375

4/18/92 0:56 --> 3.467 3.05033333
4/18/92 1:56 3.404 3.05333333
4/18/92 2:56 3.223 3.059875
4/18/92 3:56 3.005 3.06991667
4/18/92 4:56 2.823 3.07979167
4/18/92 5:56 2.664 3.087875
4/18/92 6:56 --> 2.567 3.09516667
4/18/92 7:56 2.507 3.10075
4/18/92 8:56 2.557 3.10454167
4/18/92 9:56 2.72 3.10558333

4/18/92 10:56 2.902 3.10258333
4/18/92 11:56 3.07 3.0981 25

4/18/92 12:56 3.22 3.09370833
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4/18/92 13:56 3.313 3.08954167

4/18/92 14:56 3.332 3.085375
4/18/92 15:56 3.263 3.08341667
4/18/92 16:56 3.138 3.08420833
4/18/92 17:56 3.017 3.08775
4/18/92 18:56 2.973
4/18/92 19:56 2.992
4/18/92 20:56 3.064
4/18/92 21:56 3.201
4/18/92 22:56 3.329
4/18/92 23:56 3.457

4/19/92 0:56 3.539
4/19/92 1:56 3.561
4/19/92 2:56 3.464
4/19/92 3:56 3.242
4/19/92 4:56! 3.017
4/19/92 5:56 2.839
4/19/92 6:561 2.701
4/19/92 7:56 2.598
4/19/92 8:56 2.582
4/19/92 9:56 2.648

4/19/92 10:56 2.795
4/19/92 11:56 2.964

4/19/92 12:56 3.12
4/19/92 13:56 3.213
4/19/92 14:56 3.2851
4/19/92 15:56 3.282i
4/19/92 16:56 3.223!
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MO27B

Time Elevation Average 1 Average 2 Final Average

4/16/92 17:58 2.084 2.54341 667 2.49949 2.493826867
4/16/92 18:58 2.1 75 "2.54420833 2.497378333i
4/16/92 19:58 2.444 2.54108333 2.495418333
4/16/92 20:58 2.774 2.5325 2.4936
4/16/92 21:58 3.093 2.52241667 2.491946667
4/16/92 22:58 3.349 2.5115 2.490491 667
4/16/92 23:58 --> 3.497 2.501625 2.489258333
4/17/92 0:58 3.421 2.494125 2.488305
4/17/92 1:58 3.131 2.49295833 2.487673333
4/17/92 2:58 2.661 2.49795833 2.487371667
4/17/92 3:58 2.28 2.50675 2.487401667
4/17/92 4:58 1.948 2.51304167 2.487661667
4/17/92 5:58 1.718 2.51804167 2.488153333
4/17/92 6:58 B> 1.629 2.52 2.48884;
4/17/92 7:58 1.692 2.517625 2.4897533331
4/17/92 8:58 1.945 2.509625 2.490876667!
4/17/92 9:58 2.276 2.49633333 2.49221

4/17/92 10:58 2.582 2.4815 2.493726667!
4/17/92 11:58 2.815 2.46825 2.495415
4/17/92 12:58 2.967 2.45879167 2.49722i
4/17/92 13:58 2.973 2.452875 2.499081667

_, 4/17/92 14:58 2.812 2.45220833 2.500943333
4/17/92 15:58 2.519 2.45825 2.50278
4/17/92 16:58 2.257 2.47008333 2.504543333
4/17/92 17:58 2.103 2.48208333 2.506131667
4/17/92 18:58 2.1 2.490625
4/17/92 19:58 2.238 2.49520833
4/17/92 20:58 2.532 2.495625
4/17/92 21:58 2.831 2.49116667
4/17/92 22:58 3.112 2.48604167
4/17/92 23:58 3.317 2.48066667

4/18/92 0:58 --,> 3.393 2.47779167
4/18/92 1:58 3.251 2.47833333
4/18/92 2:58 2.872 2.48541667
4/18/92 3:58 2.431 2.49870833
4/18/92 4:58 2.068 2.51325
4/18/92 5:58 1.765 2.52533333

4/18/92 6:58 _ 1.572 2.53520833
4/18/92 7:58 1.5 2.54283333
4/18/92 8:58 1.626 2.54570833
4/18/92 9:58 1.92 2.54295833

4/18/92 10:58 2.264 2.53425
4/18/92 11:58 2.588 2.52370833

4/18/92 12:58 2.825 2.513375
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MO27B

4/18/92 13:58 2.957 2.50533333

4/18/92 14:58 2.957 2.49941667 ,_w
4/18/92 15:58 2.803 2.498125_
4/18/92 16:58 2.545 "2.50233333
4/18/92 17:58 2.308 2.50979167
4/18/92 18:58 2.21
4/18/92 19:58 2.248
4/18/92 20:58 2.425
4/18/92 21:58 2.708
4/18/92 22:58 2.983
4/18/92 23:58 3.248
4/19/92 0:58 3.406
4/19/92 1:58 3.421
4/19/92 2:58 3.191
4/19/92 3:58 2.78
4/19/92 4:58 2.358
4/19/92 5:58 2.002
4/19/92 6:58 1.755
4/19/92 7:58 1.569
4/19/92 8:58 1.56
4/19/92 9:58 1.711

4/19/92 10:58 2.011
4/19/92 11:58 2.34

4/19/92 12:58 2.632
4/19/92 13:58 2.815
4/19/92 14:58 2.926
4/19/92 15:58 2.904
4/19/92 16:58 2.724
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M027C

Time Elevation Average 1 Average 2 Final Average

4/16/92 17:58 1.852 2.29475 2.253488333 2.250864867
4/16/92 18:58 1.934 "2.29541667 2.25161
4/16/92 19:58 2.201 2.29291667 2.249895
4/16/92 20:58 2.526 2.28495833 2.248306667
4/16/92 21:58 2.837 2.27520833 2.246878333
4/16/92 22:58 3.081 2.264625 2.24566

4/16/92 23:58 --_ 3.224 2.255125 2.244675 I
4/17/92 0:58 3.144 2.24783333 2.24398
4/17/92 1:58 2.856 2.24679167 2.2436183331
4/17/92 2:58 2.396 2.25191667 2.24359
4/17/92 3:58 2.026 2.260625 2.243891667
4/17/92 4:58 1.706 2.26670833 2.244425
4/17/92 5:58 1.487 2.27158333 2.245196667
4/17/92 6:58 --_ 1.405 2.27345833 2.246163333
4/17/92 7:58 1.471 2.27091667 2.247361667
4/17/92 8:58 1.722 2.262875 2.248771667
4/17/92 9:58 2.039 2.24966667 2.250376667

4/17/92 10:58 2.33 2.23525 2.252166667

4/17/92 11:58 2.564 2.223125 2.254115
4/17/92 12:58 2.716 2.21441667 2.256148333
4/17/92 13:58 2.719 2.209125 2.258213333

_, 4/17/92 14:58 2.551 2.20875 2.260278333
4/17/92 15:58 2.264 2.215125 2.262331667
4/17/92 16:58 2.023 2.22708333 2.264331 667
4/17/92 17:58 1.868 2.23895833 2.266148333
4/17/92 18:58 1.874 2.24779167
4/17/92 19:58 2.01 2.25254167
4/17/92 20:58 2.292 2.25320833
4/17/92 21:58 2.583 2.24925
4/17/92 22:58 2.853 2.24475
4/17/92 23:58 3.049 2.24

4/18/92 0:58 --> 3.119 2.23775
4/18/92 1:58 2.979 2.23879167
4/18/92 2:58 2.605 2.24608333
4/18/92 3:58 2.172 2.25945833
4/18/92 4:58 1.823 2.27395833
4/18/92 5:58 1.532 2.286
4/18/92 6:58 --> 1.344 2.29575
4/18/92 7:58 1.278 2.30341667
4/18/92 8:58 1.405 2.30616667
4/18/92 9:58 1.693 2.303

4/18/92 10:58 2.039 2.29441667
4/18/92 11:58 2.355 2.28395833
4/18/92 12:58 2.589 2.273958331
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M027C

4/18192 13:58 2.71 2.26604167

4/18/92 14:58 2.704 2.26075
4/18/92 15:58 2.551 2.26008333
4/18/92 16:58 2.308 2.265125
4/18/92 17:58 2.08 2.2725
4/18/92 18:58 1.988
4/18/92 19:58 2.026
4/18/92 20:581 2.197
4/18/92 21:58 2.475
4/18/92 22:58 2.739
4/18/92 23:58 2.995
4/19/92 0:58 3.144i
4/19/92 1:58 3.154!
4/19/92 2:58 2.926
4/19/92 3:58 2.52
4/19/92 4:58 2.112
4/19/92 5:58 1.766
4/19/92 6:58 1.528
4/19/92 7:58 1.344
4/19/92 8:58 1.329
4/19/92 9:58 1.487

4/19/92 10:58 1.788
4/19/92 11:58 2.115

4/19/92 12:58 2.399 ,_'
4/19/92 13:58 2.583
4/19/92 14:58 2.688
4/19/92 15:58 2.672
4/19/92 16:58 2.485
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M103B

Time Elevation Average 1 Average 2 Final Average

4/16/92 18:06 5.694 5.66070833 5.638635 5.6266096
4/16/92 19:06 5.691 5.658375 5.637263333
4/16/92 20:06 5.688 5.65604167 5.635968333
4/16/92 21:06 5.685 5.65383333 5.63474
4/16/92 22:06 5.685 5.65145833 5.63358
4/16/92 23:06 5.685 5.64895833 5.63249

4/17/92 0:06 --_ 5.682 5.64658333 5.63147
4/17/92 1:06 5.672 5.6445 5.630498333
4/17/92 2:06 5.669 5.64254167 5.62958
4/17/92 3:06 5.669 5.641 5.628698333
4/17/92 4:06 5.666 5.63929167 5.627853333
4/17/92 5:06 5.66 5.63758333 5.627046667
4/17/92 6:06 5.657 5.636 5.626268333
4/17/92 7:06 --_ 5.65 5.63454167 5.625503333
4/17/92 8:06 5.644 5.633 5.62475
4/17/92 9:06 5.638 5.63133333 5.624001667

4/17/92 10:06 5.638 5.63004167 5.623263333
4/17/92 11:06 5.635 5.629 5.622505
4/17/92 12:06 5.638 5.62845833 5.621706667
4/17/92 13:06 5.641 5.62779167 5.620848333
4/17/92 14:06 5.647 5.62741667 5.619923333
4/17/92 15:06 5.641 5.62704167 5.61891
4/17/92 16:06 5.641 5.62691667 5.617808333
4/17/92 17:06 5.641 5.62679167 5.616608333
4/17/92 18:06 5.638 5.62666667 5.61532
4/17/92 19:06 5.635 5.62641667
4/17/92 20:06 5.635 5.626
4/17/92 21:06 5.628 5.62533333
4/17/92 22:06 5.625 5.62483333
4/17/92 23:06 5.628 5.62420833

4/18/92 0:06 5.632 5.62345833
4/18/92 1:06 --> 5.625 5.62229167
4/18/92 2:06 5.632 5.62154167
4/18/92 3:06 5.628 5.6205
4/18/92 4:06 5.625 5.619875
4/18/92 5:06 5.622 5.619125
4/18/92 6:06 5.622 5.618125
4/18/92 7:06 -----7 5.613 5.616875
4/18/92 8:06 5.604 5.61570833
4/18/92 9:06 5.607 5.61429167

4/18/92 10:06 5.613 5.612875

4/18/92 11:06 5.622 5.61108333 i
4/18/92 12:06 5.622 5.60904167
4/18/92 13:06 5.632 5.607
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4/18/92 14:06 5.638 5.60466667
4/18/92 15:06 5.638 5.60208333
4/18/92 16:06 5.638 5.5995
4/18/92 17:06 5.638 °5.59691667
4/18/92 18:06 5.632 5.59458333
4/18/92 19:06 5.625
4/18/92 20:06 5.619
4/18/92 21:06 5.616
4/18/92 22:06 5.61
4/18/92 23:06 5.61

4/19/92 0:06 5.604
4/19/92 1:06 5.607
4/19/92 2:06 5.607
4/19/92 3:06 5.613
4/19/92 4:06 5.607
4/19/92 5:06 5.598
4/19/92 6:06 5.592
4/19/92 7:06 5.585!
4/19/92 8:06 5.571
4/19192 9:06 5.573

4/19/92 10:06 5.57
4/19/92 11:06 5.573

4/19/92 12:06 i 5.573
4119/92 13:06] 5.576
4/19/92 14:06 5.576

I

4/19/92 15:06 5.576
4/19/92 16:06: 5.576
4/19/92 17:06 5.582
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M104C

Time Elevation Average 1 Average 2 Final Average

4/16/92 18:02 6.181 6.14441667 6.148595 6.167595333
4/16/92 19:02 6.171 6.144 6.149595
4/16/92 20:02 6.168 6.144 6.150718333
4/16/92 21:02 6.162 6.14466667 6.15192
4/16/92 22:02 6.156 6.14504167 6.153175
4/16/92 23:02 6.162 6.144625 6.15452

4/17/92 0:02 --> 6.156 6.14370833 6.155976667
4/17/92 1:02 6.149 6.14304167 6.157558333
4/17/92 2:02 6.149 6.14316667 6.159241667
4/17/92 3:02 6.149 6.14358333 6.160988333
4/17/92 4:02 6.159 6.143875 6.162813333
4/17/92 5:02 6.156 6.144 6.164711667
4/17/92 6:02 6.149 6.1445 6.166668333
4/17/92 7:02 --> 6.146 6.14558333 6.168661667
4/17/92 8:02 6.13 6.14558333 6.17069
4/17/92 9:02 6.115 6.146125 6.172765

4/17/92 10:02 6.118 6.146625 6.17486
4/17/92 11:02 6.105 6.14766667 6.176956667

4/17/92 12:02 6.096 6.14991667 6.179021667
4/17/92 13:02 6.127 6.15279167 6.180991667
4/17/92 14:02 6.092 6.15504167 6.182825

4/17/92 15:02 6.143 6.15954167 6.184536667
4/17/92 16:02 6.159 6.16179167 6.186041667
4/17/92 17:02 6.168 6.16466667 6.18741
4/17/92 18:02 6.171 6.16691667 6.188641667
4/17/92 19:02 6.171 6.16941667
4/17/92 20:02 6.184 6.17208333
4/17/92 21:02 6.171 6.17404167
4/17/92 22:02 6.146 6.17604167
4/17/92 23:02 6.14 6.17866667

4/18/92 0:02 6.14 6.18104167
4/18/92 1:02 --,> 6.152 6.18325
4/18/92 2:02 6.159 6.185125
4/18/92 3:02 6.156 6.18683333
4/18/92 4:02 6.162 6.18920833
4/18/92 5:02 6.168 6.19133333
4/18/92 6:02 6.175 6.19291667
4/18/92 7:02 --_> 6.146 6.19433333
4/18/92 8:02 6.143 6.19629167
4/18/92 9:02 6.127 6.19745833

4/18/92 10:02 6.143 6.1985
4/18/92 11:02 6.159 6.19904167
4/18/92 12:02 6.165 6.19929167

_, 4/18/92 13:02 6.181 6.19916667
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4/18/92 14:02 6.2 6.198625

4/18/92 15:02 6.197 6.19783333
4/18/92 16:02 6.228! 6.19716667
4/18/92 17:02 6.222 6.196;
4/18/92 18:021 6.231 6.19545833 !
4/18/92 19:02 6.235
4/18/92 20:02 6.231
4/18/92 21:02 6.219
4/18/92 22:02 6.209
4/18/92 23:02 6.197

4/19/92 0:02 6.193
4/19/92 1:02 6.197
4/19/92 2:02 6.2
4/19/92 3:02 6.213
4/19/92 4:02 6.213
4/19/92 5:02 6.206
4/19/92 6:02 6.209
4/19/92 7:02 6.193
4/19/92 8:02 6.171
4/19/92 9:02 6.152

4/19/92 10:02 6.156
4/19/92 11:02 6.165
4/19/92 12:02 6.162

4/19/92 13:02 6.168 ,_
4/19/92 14:02 6.181
4/19/92 15:02 6.181
4/19/92 16:02 6.2
4/19/92 17:02 6.209
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M105B

Time Elevation Average 1 Average 2 Final Average

4/16/92 17:54 5.095 5.091625 5.076006667 5.0657826
4/16/92 18:54 5.095 "5.09016667 5.074958333
4/16/92 19:54 5.107 5.08883333 5.073941667
4/16/92 20:54 5.117 5.087125 5.072951667
4/16/92 21:54 5,123 5.08529167 5,071998333
4/16/92 22:54 5.129 5.08358333 5.071081667
4/16/92 23:54 --> 5.126 5.081875 5.070196667

4/17/92 0:54 5.12 5.08041667 5.069343333
4/17/92 1:54 5.104 5.07920833 5.068523333
4/17/92 2:54 5.091 5.07829167 5.067736667
4/17/92 3:54 5.079 5.077375 5.066976667
4117192 4:54 5.069 5.07645833 5.066231667
4/17/92 5:54 5.066 5.07541667 5.065501667
4/17/92 6:54 _> 5.066 5.074375 5.064781667 I
4/17/92 7:54 5.069 5.07308333 5.064071667
4/17/92 8:54 5,079 5.07179167 5.063365
4/17/92 9:54 5.082 5.07033333 5.062651667

4/17/92 10:54 5.091 5.06916667 5.061938333
4/17/92 11:54 5.098 5.068 5.061218333
4/17/92 12:54 5,091 5.06708333 5.060491 667
4/17/92 13:54 5.091 5.06658333 5.059748333
4/17/92 14:54 5.085! 5.06620833 5.058971667
4/17/92 15:54 5.0691 5.06595833 5.058156667
4/17/92 16:54 5.057 5.06595833 5.057305
4/17/92 17:54 5.06 5.06595833 5.056416667
4/17/92 18:54 5.063 5.06541667
4/17/92 19:54 5,066 5,06475
4/17/92 20:54 5.073 5.06408333
4/17/92 21:54 5.082 5.06329167
4/17/92 22:54 5.088 5.062375
4/17/92 23:54 5.091 5.06145833

4/18/92 0:54 --_ 5.091 5.06054167
4/18/92 1:54 5.082 5.05991667
4/18/92 2:54 5.069 5.05954167
4/18/92 3:54 5.057 5.05929167
4/18/92 4:54 5.044 5.05875
4/18/92 5:54 5.041 5.05820833

4/18/92 6:54 _ 5.035 5.05741667
4/18/92 7:54 5.038 5.056625
4/18/92 8:54 5.044 5.05541667
4/18/92 9:54 5.054 5.05395833

4/18/92 10:54 5.063 5.0525
4/18/92 11:54 5.076 5.05116667

4/18/92 12:54 5.079 5.04983333
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4/18/92 13:54 5.082 5.0485
4/18/92 14:54 5.079 5.04716667
4/18/92 15:54 5.069 5.04583333
4/18/92 16:54 5.057 °5.04466667
4/18/92 17:54 5.047 5.04375
4/18/92 18:54 5.047
4/18/92 19:54 5.05
4/18/92 20:54 5.054
4/18/92 21:54 5.06
4/18/92 22:54 5.066
4/18/92 23:54 5.069

4/19/92 0:54 5.076
4/19/92 1:54 5.073
4/19/92 2:54 _ 5.063
4/19/92 3:54 5.044
4/19/92 4:54 5.031
4/19/92 5:541 5.022
4/19/92 6:541 5.016
4/19/92 7:54 5.009
4/19/92 8:54 5.009
4/19/92 9:54 5.019

4/19/92 10:54 5.031
4/19/92 11:54 5.044
4/19/92 12:54 5.047
4/19/92 13:54 5.05
4/19/92 14:54 5.047
4/19/92 15:54 5.041
4/19/92 16:54 5.035
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MIO8B

Time Elevation Average 1 Average 2 Final Average

4/16/92 18:05 4.928 4.948375 4,933701667 4.927356133
4/16/92 19:05 4.928 "4.94733333 4.932746667
4/16/92 20:05 4.95 4.94616667 4.931838333
4/16/92 21:05 4.972 4.94445833 4.930971667
4/16/92 22:05 4.997 4.942625 4.930156667
4/16/92 23:05 5.023 4.94054167 4.929398333

4/17/92 0:05 ,--_ 5.038"4.93854167 4.928696667
4/17/92 1:05 5.038 4.93683333 4.9280551
4/17/92 2:05 5,019 4.93566667 4.927476667
4/17/92 3:05 4.985 4.93516667 4.926965
4/17/92 4:05 4.953 4.93475 4.926526667
4/17/92 5:05 4.925 4.934375 4.926156667
4/17/92 6:05 4.897 4.93395833 4.92585
4/17/92 7:05 _,> 4.881 4.93358333 4.9256
4/17/92 8:05 4.875 4.93283333 4.925406667
4/17/92 9:05 4.885 4.93154167 4.925263333

4/17/92 10:05 4,897 4.92966667 4.925178333
4/17/92 11:05 4.912 4.92795833 4.925153333;
4/17/92 12:05 4.934 4.92641667 4.925181667!
4/17/92 13:05 4.95 4.925 4.925246667 _
4/17/92 14:05 4.966 4.92383333 4.925351667
4/17/92 15:05 4.956 4.92279167 4.925491667
4/17/92 16:05 4.937 4.92279167 4.925658333
4/17/92 17:05 4.915 4.92333333 4.92583
4/17/92 18:05 4.903 4.924 4.926001667
4/17/92 19:05 4.9 4.9245
4/17/92 20:05 4,909 4.924625
4/17/92 21:05 4.928 4.9245
4/17/92 22:05 4.947 4.92408333
4/17/92 23:05 4.975 4.92366667
4/18/92 0:05 4.997 4.923
4/18/92 1:05 --,> 5.01 4.9225
4/18/92 2:05 5.007 4.922375
4/18/92 3:05 4.975 4.922875
4/18/92 4:05 4.944 4.92420833
4/18/92 5:05 4.915 4.9255
4/18/92 6:05 4.888 4.92670833
4/18/92 7:05 _,_ 4.863 4.92770833
4/18/92 8:05 4.844 4.92875
4/18/92 9:05 4.84 4.92925

4/18/92 10:05 4.856 4.92941667
4/18/92 11:05 4.875 4.92904167
4/18/92 12:05 4.9 4,92866667

4/18/92 13:05 4.922 4.92804167
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4/18/92 14:05 4.941 4.927625

4/18/92 15:05 4.956 4.92733333
4/18/92 16:05 4.95 4.92695833
4/18/92 17:05 4.931 "4.92708333

4/18/92 18:05 4.915 4.927625
4/18/92 19:05 4.903
4/18/92 20:05 4.906
4/18/92 21:05 4.918
4/18/92 22:05 4.937

4/18/92 23:05 4.959
4/19/92 0:05 4.985
4/19/92 1:05 5.007
4/19/92 2:05 5.019
4/19/92 3:05 5.007
4/19/92 4:05 4.975
4/19/92 5:05 4.944
4/19/92 6:05 4.912
4/19/92 7:05 4.888
4/19/92 8:05 4.856
4/19/92 9:05 4.844

4/19/92 10:05 4.847
4/19/92 11:05 4.866
4/19/92 12:05 4.885

4/19/92 13:05 4.912 ,_
4/19/92 14:05 4.934
4/19/92 15:05 4.947

4/19/92 16:05 4.9531
4/19/92 17:05 4.944
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APPENDIX K

NAS ALAMEDA - RADIONUCLIDE DATA

1.0 INTRODUCTION

As part of the RUFSwork at NAS Alameda that was initially performed by Canonie and is

presently being undertaken by the PRC team, surface soil samples, subsurface soil samples, and

groundwater samples were analyzed for radionuclide concentrations. The intent was to determine whether

or not there are potentially hazardous concentrationsof radionuclides that are attributableto disposal

activities at the base.

2.0 DATA COLLECTED AND ANALYSIS

For the assessment of radionuclides at NAS Alameda, in 1990, Canonie Environmental collected

surface soil samples from 69 locations in Site 1, and a total of 28 subsurface soil samples from six

boreholes around theperimetersof Sites 1and 2. The surfacesample locations and borehole locations are

shown in Figures K-1 and K-2, respectively.

_, DuringCTO No. 0085 and CTO No. 0107, thePRC team collected 165 surfacesoil samples on a

closely-spaced, 200-foot grid in Site 2 (at locations shown in FigureK-3), and collected 42 surfacesoil

samples, 55 subsurface soil samples, and 309 groundwatersamples from 40 well clusters throughoutthe

western half of the base. Six of the well clusters were drilledunder CTO No. 0085 and 34 of the clusters

were drilled under CTO No. 107. At many of the borehole locations, shown on Figure K-2, two or three

wells were installed to obtain water samples from different zones. The wells are designated as "A", "E",

"B", or "C". "A" wells penetrate to the top of the first water-bearing zone, "E" wells are screened at the

bottom of the f_t water-bearing zone, "B" wells are screened at the top of the second water-bearing zone,

and "C" wells arescreened at the bottom of the second water-bearing zone. Of the 40 well clusters, 11

clusters (11 "A" wells, three "B" wells, and one "C" well) are located in the Runway Area, 14clusters (14

"A" wells, seven "E" wells, two "B" wells, and three "C" wells) are located around the perimeter of Site 1,

and 15clusters (15 "A" wells, seven "E" wells, five "B" wells, and two "C" wells) are located along the

east, south and west margins of Site 2. The groundwaterwas monitoredforone year on a quarterlybasis in

June/July 1991, September/October 1991, January/February1992 and March/April 1992.

Radioactivity measurementsof gross alpha, grossbeta, and radium-226 and radium-228 have been

performed on soil and groundwater samples. Different groups of samples were measured by threedifferent

laboratories. The surface and subsurface soil samples collected by Canonie were analyzed by Hazen
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Research, Inc. in Golden, Colorado. Analytical Technologies Inc. in San Diego, California, analyzed the

soil samples collected under CTO No. 0085, and Environmental Science and Engineering in Gainesville,

Florida, analyzed thesoil and groundwater samples Collectedunder CTO No. 0107. The analytical

procedures used for the radionuclide measurements are described in USEPA (1986b), and the data for soil

are presented in Appendix D. Soil sample data arereported in pico (10"12)curies per gram (pCi/g), and

groundwater data in picocuries per liter (pCi/l). Values preceded by the symbol "<" are below the limit of

detection of the method.

For the results of each of the four radionuclide analyses, there is an associated count error, which

indicates the 95% confidence interval (+1.96 standard deviations). In many cases, the lower limit of the

95% confidence interval would be a negative number, but as zero is the lowest possible count, the actual

range in these cases is from zero to the sum of the value plus the count error.

3.0 REGULATORY LIMITS FOR RADIONUCLIDES

There are three sets of regulations that can be used as a frame of reference forevaluating the

radionuclide data, but it appears that none of these regulations actually apply to NAS Alameda.

3.1 Drinking Water Standards

Thegroundwaterin thefirstandsecondwater-bearingzonesis notusedfordrinkingwaterandis

notflowingin the directionof drinkingwaterwells. Thesecondwater-bearingzonecontainsbrackish

water,andthefirstwater-bearingzone,if pumped,wouldbeforelong producebrackishor salinewateras a

resultof invasionfromSanFranciscoBay. Nonetheless,in the absenceof regulatoryconstraintson

radioactivitylevelsin groundwater,andsolelyas aframeof referenceforevaluatingthesewaters,theycan

be comparedwithdrinkingwaterstandards.USEPAandCaliforniaMCLstandardsfordrinkingwaterare:

Grossalpha 15pCi/!

Grossbeta 50pCi/l

Ra-226+ Ra-228 5 pCi/l.

3.2 Radlonuclide Releases to Unrestricted Areas

Our investigations indicate that NAS Alameda does nothave a license to handle radioactive

materials. However, for facilities that have sucha license, CCR §17-30355, Appendix A lists, for

numerous radioisotopes, concentrations above background that can be released into the air and water in
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unrestrictedareas.The levelsgivenforboth radium-226,radium-228,andfora concentrationof unknown

radionuclides,are:

3 x 10-8 I_Ci/ml = 30 pCi/l above backgroundfor solublematerials

3 x 10 -5 _tCi/ml = 3 x 104 pCi/l above backgroundfor insolublematerials.

According to Hickman (1992) of the Radiologic Health Branch of the California Deparanentof

Toxic Substances Control in Sacramento, California, the limit for insoluble materials can be applied to soil

by making theconservative assumption that one milliliter of soil weighs one gram, which yields the limit:

3 x 10 -5 _tCi/ml = 30 pCi/g abovebackgroundfor soil.

Hickman also indicatedthat these limits shouldbe applied independently for gross alpha and gross beta

emissions.

3.3 Pending Limits for Radium in Soil

According to Wong (1992), there is pending legislation in California to set a limit on

concentrationsof Ra-226 + Ra-228 in soils. The proposedlimiLwhich is presentlyin effect in Louisiana

(State of LouisianaDepartmentof EnvironmentalQuality, 1989) butnot in California,is:

5 pCi/g in the top 15 centimeters

15 pCi/g below the top 15centimeters.

4.0 NATURAL RADIOACTIVITY

Many radioisotopes arenatnrally-occurring in the environment and account for backgroundlevels

of radioactivity that vary from one location to another. Extensive informationon this topic is presentedby

Eisenbud (1987), the source for the following table and other technical data and information presented in

thissection.

Radium,uranium,thorium,and potassium are foundin varyingamountsin all rocks and soils.

Averageconcentrations of their predominant radioisotopes in several rock types are shown in the table

below. Local concentrationscan depart significantly from thelisted values. Ra-226, U-238, and Th-232

decay by alpha emission, and K-40 is a beta emitter.
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AverageRadium,Uranium,Thorium,andPotassiumContentsin VariousRocks

Ra-226 U-238 Th-232 K-40

T_vpeof rock (Concentrationsin pCi/g)

Igneous 1.3 1.3 1.3 22.

Sedimentary

Sandstones 0.71 0.4 0.65 8.8

Shales 1.08 0.4 1.1 22.

Limestones 0.42 0.4 0.14 2.2

Of the three naturally occurring potassium isotopes, only K-40 is unstable. It comprises 0.01% of

natural potassium and is responsible for an activity level of approximately 800 pCi/g of potassium. The

potassium content of rocks varies from approximately 0.1% in limestone, to 1% in sandstone, to 3.5% in

granite.

Theradioactivityof surfacesoilscanbecomeelevatedabovenaturallevelsthrough theapplication

of fertilizers.Highlevelsof naturally-occurringradioactivityare foundin virtuallyall fertilizersas a

consequenceof twoprimaryconstituentingredients,potassium,discussedabove,andphosphates.

Agriculturalphosphorusis obtainedas phosphaterock,foundin sedimentaryformations,usually

interbeddedwithmarineshalesor limestones.Thephosphatesarehighin radiumanduranium.

Groundwatercan containsignificantlevelsofnaturally-occurringradionuclides.For various

aquifertypesin the AtlanticCoastalPlainandPiedmontProvinces,Eisenbud(1987)reportsRa-226

concentrationsaveragingbetween0.12to 2.19pCi/lwitha maximumrangeof 0.0 to 25.9pCi/l,andRa-

228concentrationsaveragingbetween0.06and2.16pCi/1witha maximumrangeof 0.0 to 22.6pCi/l.

Rainwater can containa concentrationof 1-10 pCi/l of lcad-210, a radioisotope that decays by beta

emission. Precipitation is the primary source of recharge for the In'stwater-bearing zone at NAS Alameda.

Seawatercontainsapproximately0.39gramperliterof potassium,whichresultsinnatural

concentrationsof 300pCi/lfromK-40,alone. Rubidium-87contributesapproximately2.8pCi/1of

additionalbeta activity. Baseduponthe specificconductancesof mostof the groundwatersamplesfrom

the secondwater-bearingzoneat NASAlameda,theyappearto containsignificantproportionsof saline

waterfromSanFranciscoBay. (Forcomparisonwiththe groundwatervalues,seawaterhasa specific

conductanceof approximately46,000lxmhos/cm.)Thepresenceof seawater,or for thatmatter,anyother

naturalsourceof increasedlevelsofdissolvedsolidsin groundwater,willincreasethe levelof radioactivity

fromnaturalsources.
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_' The naturally-occurringradioisotopeconcentratiomin rocks, soils, rainwater, groundwaterand

seawaterdiscussed abovefromEisenbud(1987) do not identifyall sourcesof naturalradioactivityin these

earth materials. However, this information is useful for assessing the radionuclide data that have been

acquired at NAS Alameda.

5.0 DATA EVALUATION

5.1 Individual Sample Data

Resultsformanyof the groundwatersamples,particularlythosewith verylowreported

radionuclideconcentrations(lessthan 1pCi/l),yieldedcounterrorsconsiderablylargerthanthecount

itself. The upperendof someof theserangesappearto representmoderatelevelsof radioactivity.

However,becauseof theanalyticaltechnique,this is notan appropriateinterpretationof thedata. These

data simplyindicatethat thesamplewasverysmall. Forgrossalphaandgrossbeta analyses,theEPA

analyticaltechniquerequiresthat a watersamplebe heatedto evaporateall the water. Theremainingdry

residueis usedfor the measurement.If the watersamplewas smallin the fast place,and/orif therewas

very littleresidue,the counterrorwillnecessarilybe veryhigh. Thisshouldbe interpretedto indicatethat

_P' littleornoradioactivitywasdetected,or thatthesamplewasso smallthatit maynotbe accurateor

representative.In general,thesoilsamplesyieldedconsiderablysmallererrorcountsthanthe groundwater

samplesbecausesignificantquantitiesofdrymaterialwereavailablefor the measurements.

Becauseof the measurementtechnique,asdescribedabove,the radionuclidedatafornearly allof

thewatersamplesyieldlargeerrorcounts(broad95%confidenceintervals),particularlyfor thesamples

suggestingmoderatevalues. Forthisreason,the dataforanyoneof thesesamplesdonot havestatistical

significance.

However, for the soil samples, largersolid sample sizes resulted in somewhat smallererrorcounts

(95% confidence intervals) than for the water samples. While the broad confidence interval may still cast

statistical doubt on the significance of any one sample, clusters of samples may provide indications of

trends.

One such clustermay be the grossbeta values for the surface soil samples at Site 1. Out of 69

samples, only three arebelow 5 pCi/g, and these are at scattered locations. A majority of the values were

reported between 10 and 15pCi/g, and the highest value is 20 + 5 pCi/g. Virtually all the data from this

_' survey suggest elevated values compared with most other surface samples. There are two reasonable
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interpretations,the first being thatthere were differences in the proceduresor calibrations usedby the

Canonie and the PRC team laboratories that performed theanalyses, and the second being that the survey

areaactually displays elevated beta activity. Slightly increased beta counts could be explained by the fact

that this entiresurface soil survey was conducted in a grassy area that has presumable been fertilized,

probably on a regular basis. As discussed above in Section 4.0 on naturally-occurring radioactivity,

fertilizers are high in potassium, which contains the radioisotope K-40, a beta emitter.

By way of comparison, the surface soil samples for Site 2 (Appendix D) suggest an area of slightly

elevated radionuclides within a consistent set of data, but not for the entire data set. There is a cluster of

sites in the west-central to south-central portion of Site 2 that display values above 5 pCi/g for at least two

of the three parameters, gross alpha, gross beta, and Ra-226 + Ra-228. These sites are surface soil sample

locations G-202, G-203, H-201, H-202, H-203, H-204, H-205, 1-202, 1-203, 1-204, 1-205, J-101, J-205, and

K-205, whose locations are shown in Figure K-3. They are in the wetland area of Site 2. The highest of the

values are:

14.1 - 4.0 pCi/g forgross alpha

12.5 _+1.9 pCi/g forgrossbeta

12.2 + 1.8 pCi/g forRa-226 + Ra-228.

5.2 Estinmtion of Average Values for Specific Areas

Attempts have been made to determine whetheror not there are trends and patterns in the soil and

groundwater radionuclide data. As presented in Appendix D for the soil data, and Sections 7, 8 and 9 for

thegroundwater data, the data are grouped by area - Runway Area, Site 1, and Site 2, respectively. The

groundwater data have also been grouped by the first or second water-bearing zone and by the quarter in

which the samples were collected. For Site 1 and Site 2, thereare sufficient "A" and "E" wells to analyze

for significant differences between the groundwaterat the top and bottom of the firstwater-bearingzone.

Average (mean) levels of radioactivity in the soil and in the groundwaterfrom the three areas and

two water-bearingzones have been calculated. The reportedcount was used for each sample, without

regard for the reported counterror. Data determinedto be "qualified, estimated not detected" and

"qualified, not usable," designated "UJ" and "R," respectively, were not included in these averages.

Radionuclides reported below the detection limit (indicated by "<") were assumed present at the level of the

detection limit divided by _/2(Homung and Reed, 1990; Miesch, 1967). The values of the measured

parameters - gross alpha, gross beta, radium-226, radium-228, and also the sum of radium-226 plus radium-

228 (Ra-226 + Ra-228) - were averaged, the standard deviation calculated, and the 95% confidence limits
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" (+1.96 standard deviations) calculated for the groupof reportedcounts. For many of the groundwater

samples, these confidence limits are larger than the average value, a consequence of the distribution of

values within a particular group not being a normal distribution. Many data sets include several values

below the levels of detectability, several scattered moderate values, and perhaps one or two slightly

elevated values.

5.2.1 GroundwaterData. Theresultsof calculatingaveragesand95%confidencelimitsfor

thesegroupingsareshowninTableK-1forthegroundwaterfromthefirstwater-bearingzone.

Consideringthe large95%confidenceintervalsandthefact thattheaveragealphaandbeta countsvary

markedlyand inconsistentlyfromonequarterto thenext, thedatado notdemonstrateanysignificanttrends

baseduponthequarterin whichthe sampleswerecollected,or betweenthe topandbottomof the first

water-bearingzone.

The two right-handcolumns in TableK-1 show average values, 95%confidence intervals, and

95%confidencelimits for the samplemeans forall groundwatersamplesfrom the firstwater-bearingzone

for the RunwayArea,Site 1, and Site 2. The upperbound95%confidence limits are higherat Site 1 and

Site 2 thanin the RunwayArea,but the extensiveoverlapin these statistieally-derived ranges,not to

mention thebroadcount errorrangeassociated witheach measurement,may make the differences

_' insignificant.

For the second water-bearing zone, there are insufficient groundwater samples to attempt a

statistical comparison between the top and bottom of the aquifer, but the data from the "B" and "C" wells

are very similar. Table K-2 shows the average data for each area on a quarterly basis, but there may not be

enough samples to make a statistically significant comparison from one quarter to the next. The two right-

hand columns present the average values, 95% confidence intervals, and 95% confidence limits of the

sample means for all samples from each of the three areas. The 95% confidence ranges for each parameter

are very similar for all three areas, with most of the maximum limits in the Runway Area being slightly

higher than at Sites 1 and 2.

5.2.2 Soil Sample Data. The results of calculatingaverages and95%confidence limits for the

radionuclidedata for surfaceand subsurfacesoil samplescollected from the threeareasareshown in Table

K-3. Both Canonieand PRCteam dataare included.

As noted in Section5.1 above, there is a generaldifferencebetween grossbeta count levels

measured formost soil samplesby Canonie versusthe PRC team, and to a lesserextent, theremay also be a

difference between the levels of gross alphameasured. As the Canonieand the PRC teammeasurements
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wereperformedat differentlaboratories,it isnot knownwhetherthesedifferencesrepresentminor .

variationsofradionuclidelevels,or differencesinlaboratorytechnique,instrumentcalibration,etc.

Theaveragevaluesare lowand,withthreeexceptions,demonstrateconsiderableoverlapin their

95%confidencelevelrangeswhencomparedamongthe areasfora particularparameter. Oneof these

exceptionsis seenin theCanoniesurfacesoilmeasurementsof grossbetaat Site 1. Whilelow in absolute

terms,the Canoniedatasuggesta higherrangeof valuesthanindicatedby othersurfacesoildata. The

other twoslightlyhighervaluesappearin the secondwater-bearingzoneat Site 1 forgrossalpha,andat

Site2 forgrossbeta. For themost part,theseappearto be theresultof highervaluesbeingreportedby

Canoniemeasurements.Thereis verylittlebasisforcomparisonwithvaluesthe RunwayAreabecause

onlyone soilsamplewasmeasuredfromthe secondwater-bearingzonein theRunwayArea.

6.0 CONCLUSIONS

In absolute terms, the measured radionuclide concentrationsin the soil and groundwater

throughoutNAS Alameda are very low. Activity levels approximate background concentrations.

Moderatevariationsamongthe threeareasor two water-bearingzones,if real in lightofgenerally

largecounterrorsformanysamples,may be theresultof a combinationof factors.

• The fill material in the Runway Area, Site 1, and Site 2 were emplacedat different times with

material from different areas, so it should not be expected that they would be identical in physical

characteristics,

• The applicationof fertilizer to surface soils, and

• Themixingof seawaterwith freshgroundwatercanalso resultinmoderatelyelevatedradionuclide
concentrations.
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('
Averagee and Errors for Radionuclide Values

Errorsare for95% confidencelimits.

'#' indicatesnumberof samples.

RUNWAYAREA - 'A' Wells

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter 3amples Conf. Limits
(pCi/t) # Avg Error # Avg Error # Avg Error # Avg Error # Avg Error Min. Max.

Alpha,gross 10 7.7 ± 19.4 12 21.3 + 46.6 14 9.9 ± 26.0 12 10.0 + 12.9 48 12.3 ± 30.2 0.0 42.6
Beta,gross 10 9.3 ± 26.2 12 14.8 + 25.9 114 25.5 + 64.5 11 23.3 ± 33.5 47 18.8 ± 43.3 0.0 62.1
Radium226 6 6.6 ± 13.4 12 4.2 + 4.4 12 1.4 ± 1.9' 12 1.0 ± 2.7 42 2.8 ± 6.8 0.0 9.6
Radium228 10 0.5 + 1.4 8 2.2 + 3.5 8 0.8 + 2.0 7 2.2 ± 4.3 33 1.3 ± 3.2 0.0 4.5
Ra226+Ra228 6 6.9 + 13.3 8 5.8 + 4.6 8 1.9 + 2.6 7 3.0 ± 6.1 29J 4.3 ± 7.9 0.0 12.2

SITE 1 - "A"and "E' Wells
1stQuarter ZndQuarter 3rdQuarter 4thQuarter Wells 'E' Wells _amples ;onf. Limits

(pCi/l) # Avg Error '# Avg Error # Avg Error # Avg Error # Avg Error # Avg Error # Avg Error Min. Max.
Alpha,gross 23 21.9 + 81.7 23 21.0 + 68.3 21 17.0 ± 38.2 22 15.1 ± 36.5 60 18.0 ± 64.6 29 20.6 ± 47.3 89 18.8 ± 59.3 0.0 78.1
Beta.gross 23 38.1 ± 83.6 23 47.0 ± 128.9 23 50.6 ± 117.5 24 51.7 ± 74.8 63 40.8 + 93.3 30 59.8 ± 116.6 93 46.9 ± 102.2 0.0 149.2
Radium226 19z 4.1 + 7.9 23 3.9 ± 4.9 t9 1.7 ± 2.8 15 1.3 ± 1.9 49 2.9 + 5.8 27 2.9 ± 5.1 76 2.9 + 5.5 0.0 8.4
Radium228 23 0.5 ± 0.7 18 1.6 ± 2.3 23 1.6 ± 3.6 18 0.9 ± 2.1 56 1.1 ± 2.3 26 1.2 + 3.1 82 1.1 ± 2.6 0.0 3.7
Re 226 + Ra 228 19 4.6 ± 8.2 ;19 5.2 ± 3.3 t9 3.1 ± 6.1 13 2.2 ± 2.5 45 4.0 :1: 6.3 25 3.7 ± 5.5 70 3.9 ± 6.0 0.0 9.9

SITE 2 - 'A' end 'E' Wells

1stQuarter .)ndQuarter 3rd Quarter 4thQuarter 'A' Wells 'E' Wells _amples Conf. Limits
(pCi/I) # Avg Error # Avg Error # Avg Error # Avg Error # Avg Error # Avg Error # Avg Error Min. Max.

Alpha,gross 26 105.1 ± 309.5 25 22.6 ± 84.8 23 206.3 ± 332.0'24 188.0:1:326.2 67 99.3 ± 273.1 31 190.3 + 357.6 98 128.1 ± 311.9 0.0 440.0
Beta, gross 26 145.1 ± 304.4 25 90.3 ± 240.1 23 50.3 ± 99.7 24 370.3 ± 593.7 67 152.3 ± 411.1 31 189.4 ± 461.2 98 164.0 ± 426.6 0.0 590.6
Radium226 9 8.1 ± 10.8 25 3.2 ± 5.5 23 2.0 :1:2.0 8i 3.4 ± 3.6 45 3.3 ± 5.5 20 3.9 ± 8.8 65 3.5 ± 6.6 0.0 10.1
Radium228 26 0.3 + 0,4 23 4.0 ± 4.8 19 2.2 ± 3.1 20' 2.0 ± 3.1 60 1.8 + 3.7 28 2.8 ± 4.9 88 2.1 ± 4.2 0.0 6.3
Re 226 + Re 228 9 8.4 ± 10.9 23 7.1 ± 8.6 20 4.1 ± 4.5 6; 4.4 ± 3.3 40 5.5 + 5.9 18! 7.1 ± 11.3 58 6.0 ± 8.0 0.0 14.0
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TABLE K-2 - GROUNDWATER - SECOND WATERBEARING ZONE

Averages and Errors for Radionuclide Values

Ermre are for 95% confidencelimits.

'#' indicatesnumberof samples.

RUNWAYAREA - 'B" and 'C' Wetls

1stQuarter 2nd Quarter 3rdQuarter 4'_ Quader ;amples Conf. Limits
(pCi/t) # Avg Error # Avg Error # Avg Error # Avg Error # Avg Error Min. Max.

Alpha,gross 3 <0.3 5 70.4 + 137.5 3 14.5 ± 49.0 5 60.7 + 89.6 16 43.7 ± 104.4 0.0 148.1
Beta,gross 3 83.5 ± 282.7 I 5' 62.7 ± 66.0 3 132.3 + 113.4 5 357.6 ± 200.8 16 171.8 ± 301.5 0.0 473.3
_Radium226 3 4.3 + 4.9 5 3.7 ± 2.3 3 2.8 ± 2.9 5 2.6 + 2.6 16 3.3 ± 3.1 0.2 6.4
Radium228 3 1.5 ± 3.2 3 4.1 ± 3.9 3 1.5 ± 1.3 2 1.0 ± 0.8 11 2.1 ± 3.4 0.0 5.6
Ra226+Ra228 3 5.8 + 5.8 3 7.3 ± 6.6 3 4.3 ± 4.1 2 2.7 + 0.4 11 5.2 ± 5.5 0.0 10.7

SITE 1 - 'B' and 'C' Welts

1stQuarter !ridQuarter 3rd Quarter 4thQuarter _amples Conf. Limits ,
(pCi/I) # Avg Error # Avg Error # Avg Error # Avg Error # Avg Error Min. Max.

Alpha,gross 5 56.3 + 83.6 7 7.8 ± 33.0 6 21.7 ± 72.5 6 136.2 ± 226.9 24 53.5 ± 155.4 0.0 208.9
Beta, gross 5 22.2 ± 96.2 7 38.8 ± 81.6 6 48.2 ± 107.6 6 217.8 ± 140.7 24 82.5 ± 187.0 0.0 269.5
Radium226 4 1.4 ± 1.0 7 2.5 ± 1.9 6 1.4 ± 2.1 3 1.7 ± 2.0 20 1.8 ± 2.0 0.0 3.8
Radium228 5 0.7 + 0.9 7 2.7 ± 2.5 5 2.0 ± 2.7 6 1.7 ± 2.5 23 1.9 ± 2.6 0.0 4.5
Ra226+Ra228 4 2.1 ± 1.0 7 5.2 ± 3.8 5 3.4 ± 4.9 3 3.6 + 2.9 19 3.8 ± 4.1 0.0 7.9

SITE 2 - 'B' and 'C' Wells
1stQuarter 2nd Quarter 3rd Quarter 41hQuarter 3amples Conf. Limits

(pCi/I) # Avg Error # Avg Error # Avg Error # Avg Error # Avg Error Min. Max.
Alpha,gross 8 48.4 ± 178.5 7 3.1 ± 14.7 8 121.3 + 137.6 7 52.8 + 106.4 30 58.3 ± 147.7 0.0 206.0
Beta,gross 8 33.4 + 80.2 7 55.8 ± 107.7 8 45.4 ± 149.3 7 159.3 ± 164.9 30 71.2 ± 156.8 0.0 228.0
Radium226 4 5.4 + 6.9 7 3.1 ± 3.2 8 1.4 ± 1.2 7 2.5 ± 2.9 26 2.8 ± 4.1 0.0 6.9
Radium228 8 0.3 ± 0.3 7 3.3 ± 3.3 8 1.3 ± 1.4 5 2.4 ± 1.9 28 1.7 ± 2.9 0.0 4.6
Ra226+Re228 4 5.7 ± 6.8 7 6.4 ± 5.3 8 2.8 :1: 2.3 5 5.3 ± 5.0 24 4.8 ± 5.4 0.0 10.2
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TABLE K-3 - SURFACE AND SUBSURFACE SOIL SAMPLES

Averages and Errors for Radionuclide Values
Errors are for 95% confidence limits.

RUNWAYAREA
Surface 1stWater 2ndWater

Atwelllocations BearingZone BearingZone
Depth(feet) 0.0-0.5 1.5-5.5 62.0 i
No.ofsamples 11 6 1 i

(pCi/g) Avg Error Avg Error

Alpha,gross 1.9 _+ 1.6 1.7 _+ 3.2 1.2 1
Beta,gross 1.2 _+ 2.3 0.8 _-4-2.6 0.4
Radium226 3.0 _ 3.4 1.8 _+ 0.8 3.0
Radium228 0.3 _+ 0.2 0.2 _ 0.0 0.2
Ra226+ Ra228 3.3 _ 3.4 2.0 _+ 0.8 3.2

SITE 1
Surface 1stWater !2ndWater

AtwelllocationsPhase1 survey BearingZone BearingZone
Depth(feet) 0.0-0.5 0.0-0.5 0.5-26.5 40.0-88.0 i

No.ofsamples 19 69 28 7 _,
(pCi/g) Avg Error Avg Error Avg Error Avg Error

Alpha,gross 2.4 _+ 2.8 3.5 :!: 4.3 4.5 _+ 6.9 9.7 _ 18.7
Beta,gross 2.0 _+ 2.7 11.4 _+ 7.0 4.7 _+ 5.5 2.6 _+ 3.1 I
Radium226 1.9 + 2.8 0.4 + 0.7 2.1 + 2.7 2.8 +_ 2.3 I
Radium228 0.2 + 0.0 0.8 + 1.7 0.3 + 0.3 1.1 + 1.9
Ra226+Ra228 2.1 + 2.8 1.1 + 1.9 2.3 + 2.7 3.9 + 2.0

SITE 2

Surface 1st Water 12ndWater

At well locationsPhase 2 survey BearingZone BearingZone
Depth (feet) 0.0 0.0 0.5-45.0 46.0-92.0
No. of samples 12 165 34 7

O:DCi/g) Avg _+ Error Avg Error Avg Error Avg Error
Alpha,gross 2.2 + 2.3 3.2 + 4.7 2.8 +_ 2.4 3.8 +_ 3.2
Beta, grose 2.0 + 2.4 2.5 + 4.4 4.0 _+ 4.6 12.4 _+ 13.7
Radium226 1.5 _+ 3.3 3.6 + 4.0 2.1 + 1.6 1.7 +_ 2.1
Radiurn228 0.2 + 0.2 0.2 :1:0.2 0.4 _+ 0.4 0.3 + 0.2

Ra226+Ra228 1.8 _+ 3.4 3.8 __. 4.0 2.5 _+ 1.5 1.9 _+ 2.1 t
!

I
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