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SUMMARY 

The Pacific Northwest Laboratory (PNL) conducted slug tests in 10 wells 
adjacent to single-shell tanks in the 200 Areas for Westinghouse Hanford 
Company. Data from the tests were analyzed to determine best estimates for 
equivalent hydraulic conductivities and corresponding transmissivities. All 
of the wells tested were open to the uppermost part of the unconfined aqui
fer~·lntt well 299-E33-33 was open to the Hanford formation; wells 299-E24-19, 

:e 
299-E25-40, 299-E25-41, 299-E27-13, 299-E27-14, and 299-E27-15 were open to 
the undifferentiated Hanford/Ringold Formation; and wells 299-Wl0-15 and 
299-Wl0-16 were open to the Ringold Formation. Data from well 299-E27-12 
could not be analyzed. 

The best estimate of equivalent hydraulic conductivity of the test 
interval at well 299-E33-33 is 320 ft/d. The corresponding transmissivity of 
the test interval at this well is 5400 ft2/d. The best estimates of equiva
lent hydraulic conductivity of the test interval at wells 299-E24-19, 
299-E25-40, 299-E25-41, 299-E27-13, 299-E27-14, and 299-E27-15 range from 
24 to 390 ft/d. Corresponding trai'lsmissivities .of the test interval at these 
six wells range from 330 to 5600 ft2/d . The best estimate of equivalent 
hydraulic conductivity of the test interval at wells 299-Wl 0-15 and 
299-Wl0-16 is 33 ft/d. Corresponding transmissivities of the test interval 
at these two wells range from 530 to 540 ft2/d. Estimates of equivalent 
hydraulic conductivity and transmissivity could not be determined for well 
299-E27-12. A summary of the best estimates for transmissivity and equiva
lent hydraulic conductivity is presented in Table S.1 . 

Some of the assumptions required by the methods used to analyze the slug 
test data were not fully met. The rapid water-level response observed in 
most of the 200-East Area tests, where the _aquifer is highly permeable, may 
have introduced turbulent flow conditions. The analytical results determined 
from these tests must, therefore, be used with some caution because the 
assumption inherent in the analytical method requires laminar (Darcian) flow 
conditions. Other assumptions violated that may have influenced the 

iii 
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TABLE S.1. Summary of Best Estimates of Transmissivity and Equivalent 
Hydraulic Conductivity for Wells Near the Single-Shell 
Tanks in the 200 Areas 

Equivalent 

Transmis~ivity,(a) 
Hydraulic 

Conductivity, 
W~ll Name Area Anallsis Method ft Ld ftLd 
299-E24-19 200-East Bouwer and Rice (1976) 1700 110 
299-E25-40 200-East Bouwer and Rice (1976) 1100 70 
299-E25-41 200-East Bouwer and Rice (1976) 330 24 
299-E27-12 200-East Data Not Analyzable 
299-E27-13 200-East Bouwer and Rice (1976) 2500 180 
299-E27-14 200-East Bouwer and Rice {1976) 2600 160 
299-E27-15 200-East Bouwer and Rice {1976) 5600 390 
299-E33-33 200-East Bouwer and Rice {1976) 5400 320 
299-Wl0-15 200-West Bouwer and Rice (1976) 530 33 
299-Wl0-16 200-West Bouwer and Rice (1976) 540 33 

(a) Transmissivity was calculated by multiplying equivalent hydraulic 
conductivity by the thickness of the test interval, which varied 
slightly from well to well. 

analytical results from all tests conducted include the assumptions that 
require a fully developed well and an instantaneous initial water-level 
change. 
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1.0 INTRODUCTION 

Hydrologic tests were conducted in 10 of the 12 newly drilled wells near 
single-shell tank farms in the 200 Areas between September and November 1989. 
The wells were designed to monitor ground water beneath these tank farms as 
required by the Resource Conservation and Recovery Act (RCRA}. The Pacific 
Northwest Laboratory(a} conducted the tests as part of a larger RCRA drilling 
effort funded by Westinghouse Hanford Company. The tests are considered 
•opportunistic" in that the wells were not designed specifically for aquifer 
testing for the given aquifer conditions. However, the hydraulic property 
estimates derived from the tests can be used, provided the assumptions 
required in the analytical solution are not significantly violated. 

The purpose of the hydrologic tests was to provide estimates of trans
missivity and hydraulic conductivity of the uppermost part of the unconfined 
aquifer. Estimates of transmissivity and hydraulic conductivity were deter
mined from 9 of the 10 wells tested. (The 10 wells tested are listed in 
Table 1.1.) Estimates could not be determined from slug tests performed in 
1 of the 10 wells, well 299-E27-12 in the 200-East Area. In addition, slug 
testing was not perfonned in wells 299-E33-31 and 299-E33-32, also in the 
200-East Area. These 2 wells, with the 10 that were tested, compose the 12 
newly drilled wells. The locations of the wells tested are shown in 
Figures 1.1 through 1.4. 

TABLE 1.1. Wells in Which Slug Tests Were Conducted 

200-East Area 
299-E24-19 
299-E25-40 
299-E25-41 
299-E27-12 
299-E27-14 
299-E27-15 
299-E33-33 

200-West Area 
299-WI0-15 
299-Wl0-16 

(a) The Pacific Northwest Laboratory is operated for the U.S. Department of 
Energy by Battelle Memorial Institute under Contract DE-AC06-76RLO 1830. 
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Hydrologic testing was limited to slug tests because it eliminates the 
need to purge large volumes of water, which must be contained for chemical 
sample analyses prior to proper disposal. 

This report discusses the field equipment used to conduct the tests and 
the methods used to analyze the test data. The test results are then 
evaluated and calculated estimates presented. 

1.6 
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2.0 FIELD EQUIPMENT USED 

Slug tests were conducted by quickly raising or lowering a slugging rod 
in the well to displace the water column and recording the water-level 
response with a pressure transducer data-logger system. The procedure {AT-6) 
that describes this technique is discussed in detail in PNL {1989). The 
description of the field equipment is provided below. 

SLUGGING ROD 

Two sizes of slugging rods were used in conducting the slug tests, one 
6 ft in length and one 8 ft in length . The diameter of the 6-ft rod was 
0.19 ft (2-1/4 in . ), and the diameter of the 8-ft rod was 0.24 ft 
(2-7/8 in.) . Dimensions of each rod are presented in Table 2.1, with the 
theoretical maximum change in water level the rods will cause in a 
4-in.-inside-diameter well. Each slugging rod consisted of a carbon steel 
pipe, which was partially filled with sand and sealed at both ends. A rebar 
hook was welded to the top to allow attachment of a wire-line cable. A 
Kaiser Engineers Hanford's (KEH) pump-setting rig was used to raise and lower 
the slugging rod for each slug test~ 

FIELD INSTRUMENTATION 

The water-level changes during the slug tests were measured and recorded 
with a 10-psi pressure transducer data-logger system. The transducer was 
lowered to the bottom of the well and connected with a cable to a data logger 
at the surface. The data logger recorded the water-level changes at the 

manufacturer's preset time intervals, which approximated a logarithmic scale . 

TABLE 2 .1. Slugging Rods Dimensions, Volumes, and Theoretical Displacement 

Theoretical Water-Level 
Length, Diameter, Volu!e, Displacement in 

Rod s;.e ft ft ft 4-in.-gia Well 1 ft 
6-ft rod 6.00 0:19 0.17 1.90 
8-ft rod 8. 05 0.24 0.36 4.17 

2 .1 
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The schedule of the preset time interval~ for all the tests conducted are 
shown in Table 2.2. The reference water level for each test was the equil
ibrated water level measured in the well before the test. A sequential test 
number displayed by the data logger to be in the range Oto 9 was assigned to 
each test to identify it from other tests conducted at the same well. The 
test number was incremented by one to the next higher number before conduct
ing the next test. The first test for each well does not necessarily begin 
with 0. The test number for each test is shown in the data output in the 
Appendixes. 

LIMITATIONS OF EQUIPMENT 

The existing well design and test equipment presented a number of limi
tations to the performance of the slug tests and analysis of the data. These 
limitations included 

• a maximum possible water-level change of 4.17 ft with the 8-ft slug 
and 1.90 ft with the 6-ft slug 

• possible erroneous water-level measurements because of transducer 
movement during introduction or removal of the slugging rod 

• data acquisition limitations associated with the pressure 
transducer data-logger systems (e.g., determining the initial 
water-level change and the time of test initiation accurately). 

TABLE 2.2. Schedule of the Time-Interval Sequence for Data Collection 

C~cle Ela12sed Time Time Interval 
1 0-2 sec 0.2 sec 
2 2-20 sec 1 sec 
3 20-120 sec 5 sec 
4 2-10 min 30 sec 
5 10-100 min 2 min 

2.2 
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3.0 METHODS OF ANALYSIS 

The Bouwer and Rice (1976) and Cooper et al. (1967) methods were used to 
analyze aquifer slug test data. An update to the Bouwer and Rice method was 
g~blished by Bouwer (1989). These methods are discussed below. 

BOUWER AND RICE METHOD 

The Bouwer and Rice method (Bouwer and Rice 1976) was designed to esti
mate the hydraulic conductivity of an unconfined aquifer in the close vicin
ity of the borehole. This method can be applied to slug tests conducted in 
the screened or open portion of wells that partially or fully penetrate the 
aquifer. This method can also be used to estimate hydraulic conductivity of 
confined, semiconfined, or stratified aquifers (Bouwer 1989). 

The following are important assumptions in applying the Bouwer and Rice 
method: 

• The aquifer is homogeneous and isotropic. 

• Drawdown of the water table near the well is negligible. 

• Head losses as water enters the well (well losses) are negligible. 

• The well is fully developed . 

• The initial change in water level is instantaneous. 

• Flow in the capillary fringe is ignored. 

One of the well geometry parameters used in the Bouwer and Rice calcu
lations is the casing radius, re. If the water-level fall or rise occurs 
within the casing, the ·actual radius of the casing is used for this value. 
If the water-level rise or fall occurs in the screened interval of the well, 

. • the casing radius must be corrected for the thickness and porosity of the 
filter pack. The water-level changes for all the tested wells discussed in 
this report occurred within the screened interval. The equation to correct 
for the radius, re, as presented in Bouwer (1989) is 

(1) 
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· where rs is the radius of the well screen in feet, pis the estimated poros 
ity of the filter pack, and rf is the radius of the well screen and filter 
pack in feet. 

The Bouwer and Rice analytical equation used to calculate the hydraulic 
conductivity, K, between the limits Y0 , the intercept, at t • 0 and Yt at t 
on a semilogarithmic plot of the water-level change (Yt) versus time (t) is 

where re• corrected radius of the screened interval, ft 

Re• effective radius equivalent to the radial distance over which 
the head loss is dissipated in the flow system, ft 

rw • radial distance between the well center and the undisturbed 
aquifer, ft 

Le• length of the tested (screened) interval, ft. 

The term Re, expressed as ln(Re/rw), is a function of the well and aquifer 
geometry and is evaluated from results of an analog analysis performed by 
Bouwer and Rice (1976). The form of the equation to calculate this term, 
including the determination of dimensionless parameters used in this equa
tion, is presented in Bouwer (1989). 

(2) 

During slug withdrawal tests, anomalies are sometimes observed in the 
early portion of the rate of water-level recovery. These anomalies, referred 
to as the "double straight line effect , " are due to drainage of a filter pack 
or developed zone around the well screen after the water level is lowered 
(Bouwer 1989). The early data can be ignored and the second straight line, 
which is more representative of the undisturbed aquifer, can be used for 
calculating the hydraulic conductivity. 

3.2 
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COOPER ET AL. METHOD 

The Cooper et al. method (1967) was designed to estimate the transmis
sivity of a confined aquifer in the close vicinity of a borehole. The method 
involves fitting a semilogarithmic plot of change in head (H) divided by the 
initial change in head (H0 ) versus time to one of a set of type curves 
established for an instantaneous water-level change in a well of finite 

- diameter. Additional type curves for the analysis of test data were gen
erated by Papadopolus et al. (1973). 

Important assumptions in applying the Cooper et al. method, in addition 
to those assumptions stated previously for the Bouwer and Rice method, are 
1) the well is screened (or open) throughout the full thickness of the 
aquifer, and 2) confined aquifer conditions exist. 

The Cooper et al. method may be used to analyze tests conducted in wells 
- that partially penetrate an aquifer, provided that flow is essentially two

dimensional (i.e., essentially no vertical flow) within the stressed zone of 
the aquifer during the test. The determined value of transmissivity from 
tests conducted in wells that partially penetrate the aquifer represents the 
stressed (saturated screen) interval (Cooper et al. 1967). This method may 
also be applied to tests exhibiting unconfined aquifer conditions provided 
that the saturated thickness is uniform (Walter and Thompson 1982). 

lt"t"'l MAJOR LIMITATIONS 
en, 

One limitation to analyzing the test data is that turbulence may have 
been present during the earliest portion of the ·test. Data from most of the 
200-East Area slug tests indi~ate that the water-level response as a result 
of injecting or withdrawing the slugging rod was extremely rapid. The length 
of time for the water level to return to its pretest level was on the order 
of 10 sec or less. This rapid response may introduce turbulent flow inside 
the well, particularly during the early part of the test. Turbulence may 
cause errors in data co 11 ect ion by the pressure-measuring instrument. 
Methods commonly used to analyze slug test data assume Oarcian (laminar) 
flow. 

3.3 
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Turbulence within a pipe occurs at a Reynolds number of 2000 or greater 
·(Roberson and Crowe 1985). The equation that relates Reynolds number to 
velocity is 

where Re• Reynolds number 

V • velocity, ft/sec 

D • pipe diameter, ft 

Re •VD/µ. 

µ.•kinematic viscosity of water, ft2/sec. 

(3) 

To determine when turbulent flow conditions exist, estimates for the 
parameters were used to solve for Equation (3). The value reported for 
kinematic viscosity of water at so·F is 1.41E-5 ft2/sec (Roberson and Crowe 
1985). The inside well-screen diameter for all wells tested is 4 in. Sub
stituting these values into Equation (3) and rearranging yields a velocity 
of 8.46E-2 ft/sec. 

Velocity of flow exceeded 8.46E-2 ft/sec during the earliest part of all 
the tests (e.g., 0 to 2 sec). This velocity indicates that turbulent flow 
conditions may have existed during the earliest part of the tests before 
giving way to laminar flow conditions during the latter part of the tests. 

m This change may be particularly true for most of those tests conducted in the 
0,, 

200-East Area, where the stress-induced water level responded rapidly because 
of high permeability in aquifer conditions. The analytical results deter
mined from tests conducted under these conditions must, therefore, be used .. 
with some caution : 

· The entrance velocity must also be calculated to determine the presence 
of head losses associated with turbulent flow through the screen during the 
early part of the test. Head losses generally occur if the entrance velocity 
through the screen exceeds 0.1 ft/sec. The entrance velocity ~an be deter
mined by dividing the total open area of the test interval into the volume of 
water entering the well per unit time. 
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_,,-- The data from slug withdrawal test #2 at well 299-E33-33 was used to 

~-, 

tt: 
.. ~ -

calculate the entrance velocity. The open area of 28.5 in. 2/ft (the open 
area of the inner and outer screen according to Johnson Filtration Systems, 
Inc.) multiplied by the length of the test interval ("saturated" screen 
interval) of 17.0 ft equals a total open area of 3.36 ft2. The volume of 
water that entered the well between 0.0133 min (0.8 sec) and 0.0333 min 
(2 sec) after the data logger was initiated, during which the water level 
rose 0.78 ft, was calculated to be 0.068 ft3. This volume divided by the 
increment of time associated with the change in water level equals the flow 
rate, or 0.057 ft3/sec. This value divided by the total open area of 
3.36 ft2 equals ·0.011 ft/sec, the entrance velocity of water through the 
screen during the early part of the test. This value of entrance velocity 

. does not exceed the value of 0.1 ft/sec. Therefore, head losses associated 
with flow through the screen immediately following the imposed stress were 
negligible. Head losses were, therefore, negligible in the other wells in 
which tests were conducted because the water-level response during test #2 in 
well 299-E33-33 equilibrated more quickly than did the water-level responses 
observed during the tests conducted in the other wells. 

Another limitation in analyzing the test data is erroneous water-level 
. changes observed at the beginning of some of the tests. Water-level fluctua

tions were observed at the beginning of some of the tests in which some of 
the recorded values exceeded the theoretical water-level displacement 
expected, calculated using the dimensions of the slugging rods. This exces-
sive displacement indicates that these fluctuations may be a result of erro
neous water-level measurements caused by a fluid column of air and water 
created when the slugging rod was removed from the water. Also, these fluc
tuations may possibly be caused by induced inertial effects. 

Another important limitation in analyzing the test data is that all the 
wells were not developed before conducting the slug tests. Because the wells 
were not developed, the calculated values of transmissivity and hydraulic 
conductivity may be biased. In an undeveloped well, aquifer materials adja
cent to the borehole may be disturbed as a result of the drilling technique 
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used. The hard-tool drilling technique may introduce fines into .the aquifer 
adjacent to the borehole thereby causing a zone of ·reduced or "altered" 
formation hydraulic conductivity. 

For slug injection tests, the equilibrium water level was below the top 
of the screen. A sudden rise in the water level will induce flow not only 
into the aquifer, but also through the vadose zone above the water table. 
Flow through the vadose zone increases the rate of water-level decline and, 
hence, leads to an overestimation of transmissivity and hydraulic conduc
tivity for the slug injection tests (Bouwer 1989). Therefore, for this well 
configuration, slug injection tests are less reliable than slug withdrawal 
tests for estimating these hydraulic parameters. 

An inherent limitation of slug testing is the small area of investiga
tion of the aquifer due to a small stress applied to the aquifer system. 
Application of slug testing is restricted to aquifers of low to moderate 
l 

transmissivity. 
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4.0 HYDROLOGIC TEST AND PARAMETER EVALUATION 

The data collected for each slug test were analyzed to determine the 
. hydrologic parameters (transmissivity and hydraulic conductivity). This 

section presents a summary of the types of tests conducted for each well, 
method of analysis, and the calculated values of transmissivity and hydraulic 

· conductivity. Field records, data-logger output, graphs of the data, and as-
- built diagrams for the completed well are provided in Appendixes A through J. 

The details of the tests for each well are discussed below. 

GENERAL WELL CONSTRUCTION 

All tested wells were completed with IO-slot Channel Pack•(a) screens 
(4-in. inside diameter) surrounded by a 2-in.-thick 16-30 or 20-40 filter 
pack. The open area of the Channel Pack screens was 28.5 in.2/ft. The 

' screened interval extended from approximately 5 ft above to approximately 
15 ft below the top of the aquifer. The porosity of the filter pack is 
estimated to be 30%. As-built diagrams for each of the wells are presented 
in the Appendixes . 

GENERAL TEST PERFORMANCE 

Slug tests were conducted in eight wells in the 200-East Area and 
two wells . in the 200-West Area. All slug tests were performed after the 
wells were completed, but before they were developed. Multiple slug tests 
were conducted in most of the wells to increase the likelihood of obtaining a 
quality data set ~ It was crucial to coordinate the ~tart of data collection 
with the initial 'change in head because the water level was expected to 
recover exceptionally quickly. The slug withdrawal tests generally provided 
better quality data to analyze than did the slug injection tests. The water 
levels were checked for stability between each test. 

· (a) Channel Pack is a registered trademark of Johnson Filtration Systems, 
Inc., St. Paul, Minnesota. 
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GENERAL DATA ANALYSIS 

Values of transmissivity and hydr_aulic conductivity were determined from 
most of the slug withdrawal test data and a few of the slug injection test 
data using the Bouwer and Rice analytical method. The Cooper et al. method 
. . 
·can be used in some cases, but provides less reliable results because either 
1) the portion of the data "representative" of the aquifer materials is non
unique and can be analyzed using several type curves, or 2) the observed 
value of H0 , which is important for the analysis, could not be determined 
~ccurately. In several tests conducted in highly permeable zones, the 
observed value ot_H0 was not known because the data logger was activated 
slightly later than initiation of the slugging rod (i.e., t 0 is not known). 
For other tests where t 0 is known, the observed value of H0 was not known and 
could not be determined accurately because of water-level oscillations exhib
ited at the beginning of the tests. 

r The observed initial water-level change, Y0 , used in the Bouwer and Rice 
equation for analyzing the data is less important than H0 for the Cooper 
et al . method. The importance in using the Bouwer and Rice method lies in 
fitting a linear straight line through the data most "representative" of the 
aquifer formation adjacent to the borehole and taking they-intercept as Y0 • 

Small errors in this value have no significant affect in calculating hydrau
lic conductivity because Y0 enters Equation (2) as a logarithmic value. 
However, for the Cooper et al. method, the shape of the data curve, and 
therefore the result, is heavily dependent on the value of H0 • The Bouwer 
and Rice method was, therefore, more appropriate for analyzing the test ~ata 
than the Cooper et al. method~ 

The theoretical initial water-level change for most of the 200-East Area 
tests was much larger than the observed value. For these tests, the water 
level bega~ responding to the imposed stress before the slugging rod was 
fully withdrawn from or injected into the water column. In applying the 

-Bouwer and Rice method where t 0 is known, or where it was evident that the 
filter-pack material influenced the early part of the test, the linear best
fit straight line of the data was projected to the intercept to determine Y0 • 

A correction was, therefore, applied to the elapsed times, te, recorded by 
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y · · the data logger to account for the difference between the initiation of the 
~--- data logger and the determined time, t 0 • In those tests where t 0 was not 

known, t 0 was assumed to be the time when the observed initial water-level 
change occurred just before the water level returned exponentially to its 

. pretest level. For these tests, the projected values of Y0 were approxi-
- mately the same as the observed values. 

,. The equivalent hydraulic conductivity is an average value for hydraulic 
: conductivity over the entire effective test interval (i.e., "saturated" 

screen interval). Individual stratigraphic zones within the test interval 
may possess highe~ or lower hydraulic conductivities than that calculated for 
the effective test interval. 

WELL 299-E24-19 

This well is located on the southwestern edge of the A Tank Farms in the 
. 200-East Area (see Figure 1.1). Refer to Appendix A for the as-built dia

gram, field records, data-logger output, and graphs of the data. 

Stratigraphy 

The screened interval is presumed to lie within the undifferentiated 
sediments of the Hanford/Ringold Formation. The lithology of this interval 
is a sandy gravel, sand, and muddy sandy gravel. The full saturated thick
ness of the sediments above the basalt at this location is inferred to be 
95 ft, based on available geologic information in Jensen et al. (1989). The 
bottom of the aquifer is presumed to be the top of the Elephant Mountain 
Basalt. 

Test Performance and Data Analysis 

Two slug injection and two slug withdrawal tests were performed on 
October 2, 1989. The depth of the screened interval was reported to be 
approximately 280 to 301 ft below land surface. Before conducting the tests, 
the depth to the "static" water level was determined to be approximately 
285 ft below land surface. Therefore, the tests were conducted within the 
screened interval. 
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During the slug injection tests (#0 and #8), there was difficulty with 
the slugging rod "hanging up" in the well, resulting in a water-level change 
that was not instantaneous. This change caused the water levels to respond 
before the slugging rod was fully submerged. Data collected from the slug 
injection tests were not usable for analysis. 

For both of the withdrawal tests (tests #1 and #9), withdrawal of the 
slugging rod yielded an observed initial water-level change of approximately 
1.6 ft. The water level fully returned to its pretest level within 17 sec 
for test #1 and 13 sec for test #9. 

The observed- initial water-level change for each test was much less than 
the theoretical value of 4.17 ft, calculated using the dimensions of the 8-ft 
slugging rod. This difference indicates that formation water was entering 
the well during withdrawal of the slugging rod. Although this condition 
violates the assumption requiring an instantaneous water-level change, it 
t) 

does not necessarily invalidate the results. However, the analytical results 
may be less reliable because of the error in determining the parameters 
(i.e., Y0 , Yt, t, H0 ) used in the analytical equations. 

The data indicate that initiation of the data logger occurred slightly 
later than withdrawal of the slugging rod because the equilibrium (reference) 
water level was "missed." The actual initial water-level change may be 
slightly higher. However, this difference does not significantly influence 
the analytical results using the Bouwer and Rice equation. The value of t 0 

is, therefore, assumed to be elapsed time, te • 0. 

The slug withdrawal data could not be analyzed with the Cooper et al. 
method because the values for H0 for the tests could not be determined accu
rately. However, the slug withdrawal data for tests II and #9 were analyzed 
with the Bouwer and Rice method. Semilogarithmic plots of the water-level 
change versus elapsed time are shown in Appendix A. The data on the graph 
were approximated with a linear best-fit straight line. The data fort 
< 9 sec (0.15 min) was used to approximate the straight line for test #1, and 
t < 3 sec (0.05 min) was used to approximate the straight line for test #9. 
The approximated best~fit lines were projected to the Yt intercept at time 
t 0 • 0. These projected values were used for Y0 in the Bouwer and Rice 
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r equation. The projected values of Y0 were determined to be 1.63 ft for 
{ . 

~. test II and 1.58 ft for test #9, close to the· observed values of 1.61 and 
1.60 ft, respectively. 

A summary of the parameters substituted into the Bouwer and Rice equa
tion is presented in Appendix A. 

Summary of Test Results 

Values of transmissivity and equivalent hydraulic conductivity from the 
analytical method applied for each of the slug tests are summarized in 
Table 4.1. The hydraulic properties are determined solely for the entire 
test interval. The best estimates of these hydraulic properties are 
determined to be most representative of the test interval. 

Analyses of the slug withdrawal data for tests #1 and #9 using the 
Bouwer and Rice method yielded hydraulic conductivity values of approximately 
120 and 100 ft/d, respectively. The best estimate of the equivalent hydrau
lic conductivity, an average of these values, was determined to be 110 ft/d . 

. The values of hydraulic conductivity multiplied by the thickness of the test 
interval of 15.6. ft yielded values of transmissi~ity of approximately 

~ . ' ' ' ' 

TABLE 4.1. Summary of Hydraulic Property Values Determined for Tests 
Performed in Well 299-E24-19 

Test Method 
Slug Withdrawal 
(Test #1) 

Slug Withdrawal 
· (Test #9) 

Analysis Method 
Bouwer and Rice (1976) 

Bouwer and Rice (1976) 

Slug Injection Data Not Analyzable 
(Tests #0 and #8) 

Best Estimate 

Transmissivity,(a) 
ft2/d 
1800 

1600 

Equivalent 
Hydraulic 

Conductivity, 
ft/d 

120 

100 

.ilQ 

(a) Transmissivity was calculated by multiplying equivalent hydraulic 
conductivity by the thickness of the test interval (i.e., 15.6 ft). 

4.5 



cr"J; -

-

WHC-SD-EN-TI-147, Rev. O 

1800 and 1600 ft2/d, respectively, for the upper part of the aquifer. The 
best estimate of transmissivity, ·an average of these values, was determined 
to be 1700 ft2/d. 

WELL 299-E25-40 

This well is located on the east side of the A Tank Farm in the 200-East 
Area {see Figure 1.1) . Refer to Appendix B for the as-built diagram, field 
records, data-logger output, and graphs of the data . 

Stratigraphy 

The screened interval is presumed to lie within undifferentiated sedi
ments of the Hanford/Ringold Formation. The lithology of this interval is a 
sandy gravel and slightly gravelly sand. The full saturated thickness of the 
sediments above the basalt at this location is inferred to be 95 ft, based on 
available geologic information in Jensen et al. {1989}. The bottom of the 
aquifer is presumed to be the top of the Elephant Mountain Basalt. 

Test Performance and Data Analysis 

Two slug injection -.and two slug withdrawal tests were conducted on 
September 29, 1989. The depth of the screened interval was reported to be 
approximately 252 to 273 ft below land surface. Before conducting the tests, 
the depth to the "static" water level was determined to be approximately 
257 ft below land surface. Therefore, the tests were conducted within the 
screened interval. 

Data from the slug injection tests (tests #0 and 12} are not usable for 
analysis because the slugging rod was not lowered into the water quickly 
enough. The assumption that requires an instantaneous water-level change at 
the beginning of the test was grossly violated . 

F9r both of the two withdrawal tests (tests #1 and #3}, withdrawal of 
the slugging roq produced similar results. Test #1 produced an observed 
initial water-level change of 1.31 ft. The water level for this test fully 
recovered to its pretest level within 35 sec . Withdrawal of the slugging 
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,,,.. rod for test #3 produced an observed initial water-1 eve l change of 1. 18 ft. 
The water level for this test fully recovered to its pretest level within 
35 sec. 

The observed initial water-level change for each test was much less than 
the theoretical water-level displacement of 4.17 ft expected, calculated 

. using the dimensions of the 8-ft slugging rod. This difference indicates 
; that formation water was entering the well during withdrawal of the slugging 
z rod. Although this condition violates the assumption requiring an instan-
. taneous water-level change, it does not necessarily invalidate the results. 

However, the analytical results may be less reliable because of the error in 
determining the parameters (i.e., Y0 , Yt, t, H0 ) used in the analytical 
equations. 

The data indicate that initiation of the data logger occurred slightly 
. later than withdrawal of the slugging rod because the equilibrium (reference) 
. water level was "missed." The actual initial water-level change may be 
_slightly higher. However, this difference does not significantly influence 
the analytical results using the Bouwer and Rice equation. The value of t 0 

is, therefore, assumed to be elapsed time, . te • 0. 

The data could not be analyzed with the Cooper et al. method because the 
values of H0 for the tests could not be determined. However, the slug with
drawal data for tests #1 and #3 were analyzed with the Bouwer and Rice 

~ method. Semilogarithmic plots of the water-level change versus time since 
Q"j, 

the slugging rod was withdrawn are shown in Appendix B. The early portion of 
the data fort< 3 sec (0.05 min) for each of the tests shows a steeper slope 
than the data fort> 3 sec. These steeper slopes during the early portion 

of the tests are influenced by the filter-pack material adjacent to the well 
screen. The later-time straight line is considered to be "representative" of 
the aquifer sediments adjacent to the borehole. 

The data on the graphs were approximated with linear best-fit straight 
lines. For test #1, a straight-line approximation of the data for 

- 2 < t < 10 sec was projected t~ the Yt intercept at time t 0 • 0. This 
projected value, 1.02 ft, was used for Y0 in the Bouwer and Ri~e equation. 
For test #3, a straight-line approximation of the data for 3 < t < 9 sec was 

4.7 



"',J 
::s
~ 

rt 
!:.Q· -

WHC-SO-EN-Tl-147, Rev. 0 

projected to the Yt intercept at time t 0 • 0. This projected value for 
test #3, 0.83 ft, was used for Y0 in the Bouwer and Rice equation. 

A sununary of the parameters substituted in the Bouwer and Rice equation 
is presented in Appendix B. 

Summary of Test Results 

Values of transmissivity and equivalent hydraulic conductivity from the 
analytical method applied for each of the slug tests are sununarized in 
Table 4.2. The hydraulic properties are determined solely for the entire 
test interval. The best estimates of these hydraulic properties are deter
mined to be most representative of the test interval. 

Hydraulic conductivity values of approximately 64 and 75 ft/d for slug 
withdrawal tests #1 and #3, respectively, were calculated using the Bouwer 
and Rice method. These values of hydraulic conductivity multiplied by the 
thickness of the test interval of 16.1 ft provide values of transmissivity 
for the upper part of the aquifer. The best estimate of equivalent hydraulic 
conductivity, an average of these calculated values, was determined to be 
71 ft/d. Transmissivity values were cal_culated to be approximately 1000 and 

TABLE 4.2. Sununary of Hydraulic Property Values Determined for Tests 
Performed in Well 299-E25-40 

Equivalent 

Transmi 2sivity,(a) 
Hydraulic 

Conductivity, 
Test Method Analysis Method ft Ld ftLd 

Slug Withdrawal Bouwer and Rice (1976) 1000 64 
(Test #1) 

Slug Withdrawal Bouwer and Rice (1976) 1200 75 
(Test #3) 

Slug Injection Data Not Analyzable 
(Tests #0 and #2} 

Best Estimate llQQ 1.Q 

(a} Transmissivity was calculated by multiplying equivalent hydraulic 
conductivity by the thickness of the test interval (i.e., 16.1 ft). 
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1 · 1200 ftZ/~ for tests #1 and #3, respectively . . The best estimate of trans
missivity, an average of these calculated values, was determined to be 
1100 ft2/d. 

WELL 299-E25-41 
This well is located on the east side of the A Tank Farm in the 200-East 

Area (see Figure 1.1}. Refer to Appendix C for the as-built diagram, field 
, records, data-logger output, and graphs of the data. 

Stratigraphy 

The screened· interval is presumed to lie within the undifferentiated 
sediments of the Hanford/Ringold Formation. The lithology of this interval 
is a sandy gravel, muddy sandy gravel, and sandy mud. The full saturated 
thickness of the sediments above the basalt at this location is inferred to 
be 95 ft, based on available geologic information in Jensen et al. (1989}. 

- The bottom of the aquifer is presumed to be the top of the Elephant Mountain 
·. Basalt. 

Test Performance and Data Analysis 

Two slug injection and two slug withdrawal tests were conducted on 
September 29, 1989. The depth of the screened interval was reported to be 
approximately 255 to 276 ft below land surface. Before conducting the tests, 
the depth to the •static" water level was determined to be approximately 
262 ft below land surface. Therefore, the tests were conducted within the 
screened interval. 

Slug Injection Tests (#4 and #6} 

Injection of the slugging rod yielded an observed initial water-level 
change of 0.94 ft for test #4. The observed initial water-level change for 
test #6 was 0.81 ft, but then rose to 1.42 ft after 4 sec (0.0666 min} before 
falling exponentially. This rise in water level between O and 4 sec indi
cates that initiation of the data logger occurred before the slugging rod 
was fully submersed. The water level returned to its pretest level within 
0.3 min for test #4 and 5.5 min for test #6. 
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The observed initial water-level change for e•ch test was less than the 
theoretical water-level displacement of 4.17 ft expected, calculated using 
the dimensions of the 8-ft slugging rod. This difference indicates that 
water in the borehole flowed through the screen into the formation during 
injection of the slugging rod. Although this condition violates the assump
tion requiring an instantaneous water-level change, it does not necessarily 
invalidate the results. However, the analytical results may be less reliable 
because of the error in determining the parameters (i.e., Y0 , Yt, t, H0 ) used 
in the analytical equations. 

The data indj cate that initiation of the data logger occurred slightly 
later than injection of the slugging rod for test #4 because the equilibrium 
(reference) water level was "missed." The actual initial water-level change 
may be slightly higher. However, this difference does not significantly 
influence the analytical results using the Bouwer and Rice equation. The 
~ 

yalue of t 0 is, therefore, assumed to be elapsed time, te • 0. 

A correction was applied to the elapsed times for injection test #6 
because of the water-level rise caused by the injection of the slugging rod 
at the beginning of the test. An ~lapsed time of 0.0666 min (4 sec) was 
subtracted from all the elapsed times so that t 0 •Oat te • 4 sec. The data 
indicate that initiation of the data logger occurred slightly later than the 
start of injection of the slugging rod because the equilibrium (reference) 

~o water level was "missed" at the beginning of the test. Because t 0 is not 
en 

exactly known, t 0 is assumed to be the elapsed time, te • 4 sec, when the 
maximum observed water-level change occurred just before the water level 
recovered exponentially. 

The slug injection data for tests #4 .and #6 were analyzed with the 
Bouwer and Rice method. Semilogarithmic plots of the water-level change 
versus time (corrected time for test #6) since the slugging rod was injected 
are shown in Appendix C. The data on the graphs were approximated with 
linear best-fit straight lines. The early portion of the data for 
t < 0.0333 min (2 sec) was used to approximate a best-fit line for test #4, 
and data for 0.1 min< t < 0.2166 min was used to approxima~e a best-fit line 
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• for test #6. The latter part of the data indicate a curvi-linear relation
ship in which a number of napparentn straight lines could be fit. Therefore, 

, these portions of the graphs were not used to approximate the straight lines. 
The linear best-fit straight lines were projected to the Yt intercepts at 
t • 0. These intercepts were used for Y0 in the Bouwer and Rice equation and 
were determined to be 0.89 ft for test #4 and 1.02 ft for test #6. 

A summary of the parameters substituted in the Bouwer and Rice equation 
~- is presented in Appendix C. 

Slug Withdrawal Tests (#5 and #7) 

Data from the withdrawal tests produced similar results. However, 
removal of the slugging rod during the first withdrawal test (test #5) 
pinched the transducer cable, causing the transducer to move upward. This 
upward movement caused the recording of the water-level change to appear 

_greater than the actual water-level change. An arithmetic plot of the data 
indicates that the transducer moved approximately 1.9 ft. Between 5.5 and 
6 min after the slug was withdrawn, the transducer returned to its original 
position. 

For analysis of the data from test #5, all the values corresponding to 
elapsed times less than 6 min were corrected 1.9 ft to account for movement 
of the transducer. Application of this correction yielded an observed 
initial water-level change of approximately 2.55 ft. The water level for 

·this test fully returned to its pretest level within 6.5 min. 

Withdrawal of the slugging rod for the second withdrawal test (#7) 
yielded an observed initial water-level change of 3.27 ft. The water level 
fully returned to its pretest level within 3.5 min. 

The observed initial water-level change for each test was less than the 
theoretical water-level displacement of 4.17 ft expected, calculated using 
the dimensions of the 8-ft slugging rod. This difference indicates ~hat 
formation water was entering the well during withdrawal of the slugging rod. 
Although this condition violates the assumption requiring an instantaneous 
water-level change, it does not necessarily invalidate the results. 
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However, the analytical results may be less reliable because of the error in 
determining the parameters (i.e., Y0 , Yt, t, H0 ) used in the analytical 
equations. 

The data indicate that initiation of the data logger occurred slightly .. 
later than withdrawal of the slugging rod because the equilibrium (reference) 
water level was •missed.• The actual initial water-level change may be 
slightly higher. However, this difference does not significantly influence 
the analytical results using the Bouwer and Rice equation. The value of t 0 

is, therefore, assumed to be elapsed time, te • 0. 

The data could not be analyzed with the Cooper et al. method because the 
values of H0 for the tests could not be determined accurately . However, the 
slug withdrawal data for tests #5 and #7 were analyzed with the Bouwer and 
Rice method. Semilogarithmic plots of the water-level change versus time 
since the slugging rod was withdrawn are shown in Appendix C. The data on 
the graphs were approximated with linear best-fit straight lines. For with
drawal test #5, the early portion of the data for 0.08 < t < 0.15 min was 
used to approximate a best-fit line. For withdrawal test #7, the early por-

u-, tion of the data fort< 0.3 min was used to approximate a best-fit line. 
('..J 

::E- The latter part of the data (i.e., t > 0.3 min for test #7 and t > 0.15 min 
r-t 

~ for test #5) indicate a curvi-linear relationship in which a number of -
- •apparent• straight lines could be fit. Therefore, these portions of the 

graphs were not used to approximate the straight lines. The linear best-fit 
straight lines were projected to the Yt intercepts at t 0 • 0. These inter
cepts were used for Y0 in the Bouwer and Rice equation and were determined to 
be 1.86 ft for test #5 and 3.18 ft for test #7. 

A summary of the parameters substituted in the Bouwer and Rice equation 
is presented in Appendix C. 

Summary of Test Results 

Values of transmissivity and equivalent hydraulic conductivity from the 
analytical method appl~ed for each of the slug tests are summarized in 
Table 4.3. The hydraulic properties are determined solely for the entire 
test interval. The best estimates of these hydraulic properties are 
determined to be most representative of the test interval. 
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TABLE 4.3. Surrunary of Hydraulic Property Values Determined for Tests 
Performed in Well 299-E25-41 

Equi va 1 ent · 
Hydraulic 

Transmis~ivity,(a) Conductivity, 
Test Method Anal~sis Method ft .Ld ftLd 

Slug Withdrawal Bouwer and Rice (1976) 290 21 
· (Test #5) 

Slug Withdrawal Bouwer and Rice (1976) 330 24 
(Test #7) 

Slug Injection Bouwer and Rice (1976) 2500Cb) 180 
(Test #4) 

Slug Injection Bouwer and Rice (1976) 11oo(b) 82 
(Test #6) 

Best Estimate 330 Z! 

· ca) Transmissivity was calculated _by multiplying equivalent hydraulic 
conductivity by the thickness of the test interval (i.e., 16.l ft). 

(b) Analytical results from the slug injection tests are considered to 
be overestimates of the test interval. 

~ Analysis of the slug injection data using the Bouwer and Rice method 
"' ca yielded values of hydraulic conductivity of 180 and 82 ft/d for tests #4 and - #6, respectively. These values of hydraulic conductivity multiplied by the 

thickness of the interval tested of 13.8 ft yielded values of transmissivity 
of approximately 2500 and 1100 ft2/d, respectively, for the upper part of 
the aquifer. 

Analysis of the slug withdrawal data using the Bouwer and Rice method 
yielded hydraulic ' conductivity v~lues of approximately 21 and 24 ft/d for 

~test #5 and #7, respectively. These values of hydraulic conductivity multi
plied by the thickness of the test interval of 13.8 ft yielded values of 
transmissivity of approximately 290 and 330 ft2/d, respectively, for the 
upper part of the aquifer. 

The best estimates for transmissivity and equivalent hydraulic conduc
tivity were determined to be those from slug withdrawal ·test #7 because the 
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value of Y0 for this test was closest to the theoretical displacement calcu
lated using the dimensions of the 8-ft slugging rod. Also, the analytical 
results from the slug injection tests are considered to be overestimates of 
the test interval because the fall of the water level occurred through the 
_vadose zone above the water table. The rate of fall of the water level in 
the well caused by inflow into the vadose zone is greater than the fall of 
the water level in the well caused by inflow into the saturated zone. The 
best estimate for transmissivity was determined to be 330 ft 2/d, and the b·est 
,estimate for equivalent hydraulic conductivity was determined to be 24 ft/d. 

WELL 299-E27-12 

This well is located on the western corner of the C Tank Farm in the 
200-East Area (see Figure 1.3). Refer to Appendix D for the as-built dia
gr~m, field records, data-logger output, and graphs of the data. 

Stratigraphy 

The screened interval is presumed to lie within the undifferentiated 
sediments of the Hanford/Ringold Formation. The lithology of this interval 
is a sandy gravel and a muddy sandy gravel. The full saturated thickness of 
the sediments above the basalt at this location is inferred to be roughly 
50 ft, based on available geologic information in Jensen et al. (1989). The 
bottom of the aquifer is presumed to be the top of the Elephant Mountain 

· Basalt. 

Test Performance and Data Analysis 

Two slug injection tests and two slug withdrawal tests were conducted on 
October 19, 1989. ~ An additional slug withdrawal test was conducted on 
October 20, 1989. The depth of the screened interval was reported to be 
approximately 251 to 271 ft belo~ land surface. Before conducting the tests, 
the depth to the "static" water level was determined to be approximately 
253 ft below land surface. Therefore, the tests were conducted within the 
screened interval. 

• 
Arithmetic plots of the data for the slug injection tests (tests #4 and 

#6) are shown in Appendix D. The water level appears to have oscillated 
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about the equilibrium water level before attenuating to its pretest level~ 
An exponential fall in the water level was not observed. The oscillations 
attenuated within 3 sec for test #4 and within 4 sec for test #6. 

Data from the slug injection tests are not usable for analysis because 
the slugging rod was not lowered into the water quickly enough to allow for 
an exponential fall in the water level during the early part of the test. 
The assumption that requires an instantaneous water-level change was grossly 
violated. 

The water-level responsed extremely quickly in other slug tests con
ducted at this well and in tests conducted at other wells in the 200-East 
Area. The exponential fall in the water level during the slug injection 
tests, as ·"seeri~ by the aquifer, possibly dissipated before the water-level 
fluctuations, an artifact of injecting the slugging rod, attenuated. 

Arithmetic plots of the data for the slug withdrawal tests (tests #0, 
#5, and #7) are shown in Appendix D. The response of the water level in each 
of these tests was .similar. The data indicate that the observed initial 

. water-level change is much less than the theoreti~al value of 1.90 ft, 
calculated using the dimensions of the 6-ft slugging rod. The assumption 
that requires an instantaneous water-level change is, therefore, grossly 
violated. The data for these tests cannot be analyzed. 

WELL 299-E27-13 

This well is located on the southwestern side of the C Tank Farm in the 
200-East Area (see Figure 1.3). Refer to Appendix E for the as-built dia
gram, field records, data-logger output, and graphs of the data. 

Stratigraphy 

The screened interval is presumed to lie within the undifferentiated 
sediments of the Hanford/Ringold Formation. The lithology of this interval 
is a gravel and a sandy gravel: The full saturated thickness of the sedi
ments above the basalt at this location is inferred to be roughly 50 ft, 
based on available geologic information in Jensen et al. (1989). The bottom 
of the aquifer is presumed to be the top of the Elephant Mountain Basalt. 
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Test Performance a.nd Data Analysis · 

Two slug withdrawal tests were performed with the 6-ft slugging rod on 
-October 20, 1989. The depth of the screened interval was reported to be 
approximately 254 to 275 ft below land surface. Before conducting the tests, 
the depth to the "static" water level was determined to be approximately 
261 ft below land surface. Therefore, the tests were conducted within the · 
screened interval. 

Withdrawal of the slugging rod yielded observed initial water-level 
changes of 0.53 ft for test #1 and 1.07 ft for test #2, both occurring at an 
elapsed time of 0.4 sec (0.0066 min) after initiation of the data logger. 
The water level returned to the pretest level within 5 and 11 sec, 
respectively. 

The data indicate that the initial water-level change is much less than 
the theoretical water-level displacement of 1.90 ft expected, calculated 
using the dimensions of the 6-ft slugging rod. This difference indicates 
that formation water was entering the .well during withdrawal of the slugging 
rod. Although this condition violates the assumption requiring an instan
taneous water-level change, it does not necessarily invalidate the results. 
However, the analytical results may be less reliable because of the error in 
determining the parameters (i.e., Y0 , Yt, t, H0 ) used in the analytical 
equations. 

The slug withdrawal data could not be analyzed with the Cooper et al. 
method because the vaiues of H0 for the tests could not b~ determined accu
rately. However, the slug withdrawal data for tests #1 and #2 were analyzed 
with the Bouwer and Rice method. Semilogarithmic plots of the water-level 
change versus time since the slugging rod was withdrawn are shown in Appen
dix E. For the analysis, a correction was applied to the elapsed times to 
eliminate effects of the slugging rod as it was being withdrawn. Four tenths 
of a second was subtracted from all the elapsed times for each of the tests 
so that t 0 • 0 at te • 0.4 sec. Initiation of the data logger must have 
occurred a fraction of a second later than the start of withdrawal of the 
slugging rod because the data indicate that the equilibrium (reference) water 
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level was "missed" at the beginning of the test. Because t 0 fs ~ot exactly 
known, t 0 is assumed to be the time, te • 0.4 sec, when the maximum observed 

· water-level change occurred. 

The data on the graphs were approximated with linear best-fit straight 
lines. For test #1, a straight-line approximation of the data for time less 
than approximately 1 sec was projected to the Yt intercept at time t 0 • 0. 
For test #2, a straight-line approximation of the data fort< 6.6 sec was 
projected to the Yt intercept at time t 0 • 0. These projected values, 
0.56 ft for test #1 and 1.07 ft for test #2, were used for Y0 in the Bouwer 
and Rice equation. 

A surrmary of the parameters substituted into the Bouwer and Rice 
equation is presented in Appendix E. 

Summary of Test Results 

Values of transmissivity and equivalent hydraulic conductivity from the 
analytical methods applied for each of the slug tests are sunvnarized in 
Table 4.4. · The hydraulic properties were determined solely for the entire 
test interval. The best estimates of these hydraulic properties are deter
mined to be most ·representative of the test interval. 

Analysis of the slug withdrawal data using the Bouwer and Rice method 
yielded values of hydraulic conductivity of 410 ft/d for test #1 and 180 ft/d 
for test #2. These values of hydraulic conductivity multiplied by the 
thickness of the test interval of 13.9 ft yielded values of transmissivity of 
5700 and 2500 ft2/d, respectively, for the upper part of the aquifer. 

The values from test #2 are considered to be the best estimates of 

transmissivity and equivalent hydraulic conductivity of the test interval 
because the value of Y0 used in the calculations is closer to the theoretical 
value, calculated using the dimensions of the slugging rod. 

WELL 299-E27-14 
Th.is well is located on the southeastern side of C the Tank Farm in the 

200-East Area {see Figure 1.3). Refer to Appendix F for the as-built dia
gram, field records, data-logger output, and graphs of the data. 
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TABLE 4.4. Summary of Hydraulic Property Values Determined for 
Tests Performed in Well 299-E27-13 

Test Method Analysis Method 
Slug Withdrawal Bouwer and Rice (1976) 
(Test #1) 

:Slug Withdrawal Bouwer and Rice (1976) 
, (Test #2) 

Best Estimate 

Transmissivity,(a) 
ft 2/d 
5700 

2500 

Equivalent 
Hydraulic 

Conductivity, 
ft/d 
410 

180 

(a) Transmissivity was calculated by multiplying equivalent hydraulic 
conductivity by the thickness of the test interval (i.e., 13.9 ft). 

Stratigraphy 

The screened interval is presumed to lie within the undifferentiated 
sediments of the Hanford/Ringold Formation. The lithology of this interval 
is a sand, gravelly sand, and sandy gravel. The full saturated thickness of 
the sediments above the basalt at this location is inferred to be roughly 
50 ft, based on available geologic information in Jensen et al. (1989). The 
bottom of the aquifer is presumed to be the top of the Elephant Mountain 
Basalt. 

Test Performance and Data Analysis 

Three slug withdrawal tests (tests #3, #4, and #5) were performed on 
October 20, 1989. The depth of the screened interval was reported to be 
approximately 246 ·to 267 ft below land surface. Before conducting the tests, 
the depth to the "static" water level was determined to be approximately 
·250 ft below land surface. Therefore, the tests were conducted within the 
screened interval. 

The water level oscillated at the beginning of each of the tests before 
it recovered exponentially with time. For test #3, the data show that the 
data logger recorded a value of -4.69 ft at an elapsed time of 0.4 sec 
(0.0066 min) after initiation of the data logger. This change in water level 
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/ - is much greater than the theoretical water-level displacement of 1.9 ft 
I 
, expected with the 6-ft slugging rod in a 4-in.-dia ·well. This difference 

indicates that the fluctuations in water level at the beginning of the tests 
may be the result of erroneous water-level measurements caused by a fluid 

• -. column of ai~ and water created at the instant the slugging rod was with-
drawn. These fluctuations may also be influenced by induced inertial 
effects. 

·-· The data indicate that the observed initial water-level change for _ 

_ test #3 (just before the water level began to rise exponentially) was 
1.54 ft. The water level returned to its pretest level within l sec. The 
observed initial water-level change for test #5 (just before the water level 
began to rise exponentially) was 1.08 ft. The water level returned to its 
pretest level within 10 sec. 

For test #4, the observed initial water-level change was over 4 ft 
before rising exponentially. The water level rose to and leveled off at 
2.66 ft below the equilibr.ium water level 17 sec into the test and then 
gradually rose to its pretest level within 7 min. This observed initial 
water-level chan.ge of over 4 ft is much greater than the theoretical water
level displacement of 1.9 ft expected with the 6-ft slugging rod. The water
level response recorded by the data logger after 17 sec does not resemble the 
responses recorded for tests #3 and #5. The data for test #4 are suspect and 
may be the result of upward movement of the transducer during withdrawal of 
the slugging rod. This upward movement would cause the water-level changes 
to appear greater than the actual water-level changes. To correct for this 
movement, 2.66 ft was added to the recorded values. Only those data for 
t < 17 sec were-analyzed. 

The slug withdrawal data could not be analyzed with the Cooper et al. 
-

method because the values of H0 for the tests could not _be determined accu-
- rately. However, the slug withdrawal data for tests #3, #4, and #5 were 

analyzed using the Bouwer and Rice method. Semilogarithmic plots of the 
water-level change versus time since the slugging rod was withdrawn are shown 
in Appendix F. For test #3 and #4, a correction was applied to the elapsed 
times because of the time difference between initiation of the data logger 
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and withdrawal of the slugging rod. The data indicate that th~ slugging rod 
was withdrawn between 0.2 sec (0.0033 min) and 0.4 sec (0.0066 min) elapsed 
time, te, for test 13 and between 0.6 sec (0.0099 min) and 0.8 sec 
(0.0133 min) elapsed time for test #4. The time the slugging rod was 
withdrawn, t 0 , is chosen as a midpoint between these elapsed times (i.e., 
t 0 • 0 at te • 0.3 sec for test #3 and t 0 •Oat te • 0.7 sec for test #4). 
Therefore, 0.3 and 0.7 sec were subtracted from all the elapsed times for 
tests 13 and #4, respectively. 

For test #5, t~e data indicate that the slugging rod was withdrawn 
before the data logger was initiated because the equilibrium water level was 
"missed." The elapsed times for test #5 were shifted 1.2 sec in the positive 
direction so that the exponential portion of the data for test #5 matches the 
exponential portion of the data for test #3. The correction of 0.3 sec 
applied to test #3 to account for the time difference between initiation of 
the data logger and the withdrawal of the slugging rod was also applied to 
the data for test #5, yielding a net positive shift of 0.9 sec for test #5. 
These corrections allow some consistency between the analyses for each test. 

The times, t 0 , for tests #3 and #4 are known because the data logger was 
initiated before the slugging rod was withdrawn (i.e, the data logger 
recorded the equilibrium water level). Therefore, a linear best-fit straight 
line through the data can be projected to the Yt intercept at t 0 • 0. The 

Cl"":i' value at the intercept, Y0 , was determined to be 2.86 ft for test #3 and 
O'") 

3.42 ft for test #4. For test #5, Y0 was determined to be 3.28 ft. These 
values were used for the calculations in the Bouwer and Rice equation. The 
data for which the straight lines were fit were 2.7 sec< t < 6.7 sec for 
test 13, 3.3 sec< t < 8.3 sec for test #4, and t < 9 sec for test #5. 

A sunrnary of the parameters substituted into the Bouwer and Rice 
equation for each test is presented in Appendix F. 

Summary of Test Results 

A sunrnary of sl~g test results for each of the tests is presented in 
Table 4.5. The hydraulic properties are determined solely for the entire 
test interval. The best estimates of these hydraulic properties are 
determined to be most representative of the test interval. 
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TABLE 4.5. Sununary of Hydraulic Property Values Determined for Tests 
Performed in Well 299-E27-14 

Equivalent 

Transmis~ivity,(a) 
Hydraulic 

Conductivity, 
Test MethQ~ Anal~sis Method ft Ld ftLd 

- Slug Withdrawal Bouwer and Rice (1976) 2600 160 
(Test 13) 

Slug Withdrawal Bouwer and Rice (1976) 2400 150 
(Test #4) 

Slug Withdrawal Bouwer and Rice (1976) 2900 180 
(Test 15) 

Best Estimate 2600 160 

(a) Transmissivity was calculated by multiplying equivalent hydraulic 
conductivity by the thickness of the test interval (i.e., 16.0 ft). 

Analyses of the slug withdrawal data using the ·Bouwer and Rice method 
yielded values of hydraulic conductivity of 160, 150, and 180 ft/d for tests 
#3, #4, and #5, respectively. These values of hydraulic conductivity multi
plied by the thickness of the test interval of 16.0 ft yielded values of 
transmissivity of 2600, 2400, and 2900 ft2/d, respectively, for the upper 

- part of the aquifer. 

The best estimates of transmissivity and equivalent hydraulic conductiv
ity of the test interval are those values determined from test #3 because of 
possible errors associated with shifting the data for tests #4 and #5. The 
best estimate for transmissivity is 2600 ft2/d, and the best estimate for 
equivalent hydraulic conductivity is 160 ft/d. 

~ WELL 299-E27-15 

This well is located on the northwestern side of the C Tank Farm in the 
200-East Area (see Figure 1.3). Refer to Appendix G for the field records, 
raw data, graphs of the data, and as-built diagrams. 
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Stratigraphy 

The screened interval is presumed to lie within the undifferentiated 
sediments of the Hanford/Ringold Formation. The lithology of this interval 
is a muddy sandy gravel. The full saturated thickness of the sediments above 
the basalt at this location is inferred to be roughly 50 ft, based on avail
able geologic information in Jensen et al. (1989). · The bottom of the aquifer 
1s presumed to be the top of the Elephant Mountain Basalt. 

Test Performance and Data Analysis 

Two slug injection tests and two slug withdrawal tests were conducted on 
,.(,,! 

October 19, 1989. The depth of the screened interval was reported to be 
approximately 241 to 261 ft below land surface. Before conducting the tests, 
the depth to the "static" water level was determined to be approximately 
245 ft below land surface. Therefore, the tests were· conducted within the 
screened interval. 

Data from th~ slug injection tests (tests #0 and #2) are not usable for 
analysis because the slugging rod was not lowered into the water quickly 
enough. The assumption requiring an instantaneous initial water-level change 
was grossly violated. 

Withdrawal of the slugging rod during test 11 yielded an observed ini
tial water-level change of approximately 1 ft at an elapsed time of 0.6 sec 
after the data logger was initiated. After that time, the water level 
returned to its pretest level within 6.4 sec. 

The data for test #1 indicate that the initial water-level change is 
much less than tha .theoretical water-level displacement of 1.90 ft expected, 
calculated using the dimensions of the 6-ft slugging rod. This difference 
indicates that formation water was entering the well during withdrawal of the 
slugging rod. Although this condition violates the assumption requiring an 
instantaneous water-level change, it does not necessarily invalidate the 
results. However, the analytical results may be less reliable __ because of 
the error in determining the parameters (i.e., Y0 , Yt, t, H0 ) used in the 
analytical equations. 

4.22 



/ 

' I • 
i I(_ 
\ C',c,;;. 
·;:r-
1'.:::] 

Ii: 
~ ' -

,, 

WHC-SD-EN-TI-147, Rev. 0 

The slug wi~hdrawal data could not be analyzed with the Cooper et al. 
method because the value of H0 for the test could not be accurately deter
mined. However, the data for test #1 were analyzed with the Bouwer and Rice 
method. A semil ogari thmi c plot of water-1 eve 1 change versus ti me s i nee the 
slugging rod was withdrawn is shown in Appendix G. A correction was applied 
to the elapsed times to eliminate the effects from withdrawal of the slugging 
rod at the beginning of the test. An elapsed time of 0.0099 min (0.6 sec) 
was subtracted from all the elapsed times so that t 0 •oat te • 0.6 sec. 
Initiation of the data logger occurred slightly later than the start of with
drawal of the slugging rod because the data indicate that the equilibrium 
(reference) water level was "_missed" at the beginning of the test. Because 
t 0 is not exactly known, t 0 is assumed to be the elapsed time, te • 0.6 sec, 
when the maximum observed water-level change occurred. 

The data on the graph were approximated with a linear best-fit straight 
line. A straight-line approximation of the data for time less than 
0.0234 min (1.4 sec) was projected to the Yt intercept at time t 0 • 0. This 
projected value, 0.96 ft, was used for Y0 in the Bouwer and Rice equation. 

A summary of the parameters substituted into the Bouwer and Rice equa
tion is presented in Appendix G. 

Summary of Test Results 

A summary of the slug test results is presented in Table 4.6. The 
hydraulic properties are determined solely for the entire test interval. The 

. best estimates of these hydraulic properties are determined to be most repre
sentative of the test interval. 

Analysis of the slug withdrawal data using the Bouwer and Rice method 
yielded a hydraulic conductivity value of approximately 390 ft/d for test #1. 
This value of hydraulic conductivity multiplied by the thickness of the test 
interval of 14.3 ft yielded a transmissivity of approximately 5600 ft2/d for 
the upper part of the aquifer. 

Withdrawal of the slugging rod during test 13 occurred late with respect 
to initiation of the data logger, yielding data during the data collection 
sequence of a I-sec time interval. This rate of data collection is 
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TABLE 4.6. Summary of Hydraulic Property Values Determined for Tests 
Performed in Well 299-E27-15 

Equivalent 
Hydraulic 

Transmis~ivity,(a) Conductivity, 
Test Method Analysis M~thgd ft Ld ftLd 

Slug Withdrawal Bouwer and Rice (1976) 5600 390 
(Test #1) 

_,_Slug Wi thdrawa 1 Insufficient Data 
. (Test 13) 

Slug Injection ,,,. Data Not Analyzable 
(Tests #0 and #2) 

Best Estimate 5600 390 

(a) Transmissivity was calculated by multiplying equivalent hydraulic 
conductivity by the thickness of the test interval (i.e., 14.3 ft). 

insufficient for analysis because of a lack of data collected during the 
~arly portion of the test after the slugging rod was withdrawn. 

WELL 299-E33-33 

This well is located east of the B Tank Farms in the 200-East Area (see 
Figure 1.2). Refer to Appendix H for the as-built diagram, field records, 
data-logger output, and graphs of the data. 

Stratigraphy 

The screened interval is presumed to lie within the Hanforp formation . 
..,-, 

The lithology of this interval is a muddy sandy gravel. The full saturated 
thickness of the sediments above the basalt at this location is 20 ft. The 
bottom of the aquifer, which is the top of the underlying Elephant Mountain 
basalt, was encountered at this well. 

Test Performance and Data Analysis 

Two slug injection tests and one slug withdrawal test were conducted on 
September 27, 1989. The depth of the screened interval was reported to be 
approximately 227 to 248 ft below land surface. Before conducting the tests, 
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the depth to the , "static" water level was determined to be approximately 
232 ft below land surface. Therefore, the tests were conducted within the 
screened interval. 

Data from the slug injection tests (tests #0 and #1) are not usable for 
, analysis because the slugging rod was not lowered into the water quickly 

enough. The assumption requiring an instantaneous initial water-level change 
was grossly violated. 

~ The withdrawal test (test #2) yielded an observed initial water-level 
change of approximately 1.2 ft at an elapsed time of 0.8 sec after the data 
logger was initiated. , The water level returned approximately to its pretest 
level in less than 5 sec. The water level did not return exactly to its 
pretest level possibly because the transducer moved during the test. 

The observed initial water-level change is much less than the theo
retical water-level displacement of 4.17 ft expected, calculated using the 
dimensions of the 8-ft slugging rod. In addition, the slugging rod was still 
being withdrawn after the data logger was initiated, as indicated by the 
decline in water level between O and 0.8 sec elapsed time. This difference 
indicates that formation water was entering the well during withdrawal of the 

~- slugging rod. Although this condition violates the assumption requiring an 
instantaneous water-level change, it does not necessarily invalidate the 

- results . . However, the analytical results may be less reliable because of the 
error in determining the parameters (i.e., Y0 , Yt, t, H0 ) used in the ana
lytical equations. 

The slug withdrawal data could not be analyzed with the Cooper et al. 
method because the value of H0 for the test could not be determined accu
rately. However, the slug withdrawal data for test #2 were analyzed with 
the Bouwer and Rice method. A semilogarithmic plot of the water-level change 
versus time since the slugging rod was removed is shown in Appendix H. A 

~ correction was applied to the elapsed times to eliminate the effects from 
withdrawal of the slugging rod at the beginning of the test. An elapsed time 
of 0.0133 min (0.8 sec) was subtracted from all the elapsed times so that 
t 0 • 0 at_te • 0.8 sec. Initiation of the data logger must have occurred 
slightly later than the start of withdrawal of the slugging rod because the 
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.data indicate that the equilibrium (reference) water level was "missed" at 
the beginning of the test. Because t 0 is not exactly known, t 0 is assumed to 
be the elapsed time, te • 0.8 sec, when the maximum observed water-level 
change occurred. 

The data on the graph were approximated with a linear best-fit straight 
line. A straight-line approximation of the data for time less than approxi
mately 0.02 min (1.2 sec) was projected to the Yt intercept at time t 0 • 0. 

,_This projected value, 1.20 ft, was used for Y0 in the Bouwer and Rice equa
tion. The observed value for Y0 was 1.19 ft. 

Summary of Test Results 

A surrunary of slug test results is presented in Table 4.7. The hydraulic 
properties are determined solely for the entire test interval. The best 
estimates·of these hydraulic properties are determined to be most repre
sentative of the test interval. 

Analysis of the slug withdrawal data for test #2 using the Bouwer and 
Rice method yielded a hydraulic conductivity value of approximately 320 ft/d. 

TABLE 4.7. Surrunary of Hydraulic Property Values Determined for 
Tests Performed in Well 299-E33-33 

Test Method 

Slug Wi thdrawa 1 
(Test #2) 

Transmis~ivity,(a) 
___,A..:.:n.:.aa:..:.l_._y .... s ~; s::.......M=e.._t h __ oa.:::d___ ft / d 

Bouwer and Rice (1976) 5400 

Slug Injection Data Not Analyzable 
(Tests #0 and #1) 

Best Estimate 

Equivalent 
Hydraulic 

Conductivity, 
ft/d 

320 

(a) Transmissivity was calculated by multiplying equivalent hydraulic 
conductivity by the thickness of the test interval (i.e., 17.0 ft). 

4.26 



I_:' 
I . 

WHC-SD-EN-TI-147, Rev. 0 

The value of hydraulic conductivity multiplied by the thickness of the test 
interval of 17.0 ft yielded a transmissivity of approximately 5400 ft2/d for 
the upper part of the aquifer. 

These values are considered to be the best (and only) estimates of 
transmissivity and equivalent hydraulic conductivity of the test interval. 

WELL 299-WI0-15 

This well is located on the north side of the T Tank Farm in the 
200-West Area (see Figure 1.4). Refer to Appendix I for the as-built dia
gram, field records, data-logger output, and graphs of the data. 

Stratigraphy 

The screened interval is presumed to lie within the middle unit of the 
Ringold Formation. The lithology of this interval is a sandy gravel. The 

"·. full saturated thickness of the sediments above the basalt at this location 
is inferred to b~ 275 ft, based on available geologic information in Jensen 
et al. (1989). The bottom of the aquifer is presumed to be either the top of 
one of the fine-grained uni.ts of the Ringold Formation or the top of the 
underlying Elephant Mountain Basalt. 

_ Test Performance and Data Analysis 

Two slug withdrawal tests were performed on November 3, 1989, both pro
ducing similar results. The depth of the screened interval was reported to 
be approximately 201 to 222 ft below land surface. Before conducting the 
tests, the depth to the "static" water level was determined to be approxi
mately 206 ft be }_ow land surface. Therefore, the tests were conducted within 
the screened interval. 

The water level oscillated at the beginning of each of the tests before 
-- it recovered exponentially with time. The data show that the data logger 

recorded values of -7.52 ft at an elapsed time of 0.4 sec (0.0033 min) after 
initiation of the data logger for test #2 and -15.19 ft at an elapsed time of 
0.6 sec (0.0099 min) after initiation of the data logger for test 13. These 

~ changes in water level are much greater than the theoretical water-level dis
placement of 1.9 ft expected with the 6-ft slugging rod in a 4-in.-dia well. 
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These recorded values indicate that the fluctuations in water level may be 
the result of erroneous water-level measurements caused by a fluid column of 
air and water created at the instant the slugging rod was withdrawn. These 
fluctuations may also be influenced by induced inertial effects. 

An arithmetic plot of the data indicates that the observed initial 
water-level change was 1.97 ft for test #2 and 1.93 ft for test #3. These 

~ initial values are close to the theoretical water-level displacement of 

-

'l.90 ft expected, calculated using the dimensions of the slugging rod. The 
water level fully returned to its pretest level within 58 sec for test #2 and 
53 sec for test #1 . . 

~-:.:: 

A correction was applied to the elapsed times because of the time dif
ference between initiation of the data logger and withdrawal of the slugging 
rod. For test #2, the data indicate that the slugging rod was withdrawn 
between 0.2 sec (0.0033 min) and 0.4 sec (0.0066 min) elapsed time, te. The 
time the slugging rod was withdrawn, t 0 , is chosen as a midpoint between 
these elapsed times (i.e., t 0 • 0 at te • 0.3 sec). For test #3, the 
slugging rod was withdrawn between 0.4 sec (0.0066 min) and 0.6 sec 
(0.0099 min) elapsed time. The t 0 value for test #3 is 0.5 sec. Therefore, 
0.3 and 0.5 sec were subtracted from all the elapsed times for tests #2 and 
#3, respectively, for analysis. 

Hydraulic property values could not be determined from the Cooper et al. 
m analytical method. The portion of the data considered to be "representative" 
Q"'i, 

of the aquifer materials is non-unique and can be analyzed using several type 
curves. However, the data for tests #2 and #3 were analyzed with the Bouwer 
and Rice method. Semilogarithmtc plots of the water-level change versus time 
(i.e., corrected time) since the slugging rod was removed are shown in 
Appendix I. The data on the graphs were approximated with linear best-fit 
straight lines. The latter part of the data (i.e., t > 30 sec for tests #2 

. and #3) indicate a curvi-linear relationship and therefore were not used to 
approximate the straight lines. The approximated best-fit lines were 
projected to the Yt intercept at time t 0 • 0. These projected values at the 
intercept, 2.15 ft for test #2 and 2.13 ft for test #3, were used for Y0 in 
the Bouwer and Rice equation. 
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A sununary of the parameters substituted into the Bouwer and Rice 
equation is presented in Appendix I. 

Summary of Test Results 

Values _of transmissivity and equivalent hydraulic conductivity from the 
analytical methods applied for each of the slug tests are sununarized in 

, Table 4.8. The hydraulic properties are determined solely for the entire 
test interval. The best estimates of these hydraulic properties are 
determined to be most representative of the test interval. 

.. 

r 

Hydraulic conductivity values of 32 and 34 ft/d were calculated for 
tests #2 and #3 ,-' respectively, using the Bouwer and Rice equation. These 
values of hydraulic conductivity multiplied by the thickness of the test 
interval of 15.8 ft yielded values of transmissivity of approximately 510 and 
540 ft2/d, respectively, for the upper part of the aquifer. 

TABLE 4.8. Sununary of Hydraulic Property Values Determined for Tests 
Performed in Well 299-Wl0-15 

Equivalent 

Transmis~ivity,(a) 
Hydraulic 

Conductivity, 
Test Method Analysis Method ft /d ft/d 

Slug Withdrawal Bouwer and Rice (1976) 510 32 
(Test #2) 

Slug Withdrawal Bouwer and Rice (1976) 540 34 
(Test #3) 

Slug Withdrawal Cooper et al. ( 1967) Non-unique Solution 
(Test #2) 

Slug Wi thdrawa 1 -• Cooper et al. {1967) Non-unique Solution 
{Test #3) 

Best Estimate 530 33 

{a) Transmissivity was calculated by multiplying equivalent hydraulic 
conductivity by the thickness of the test interval (i.e., 15.8 ft). 
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The .best estimate of transmissivity, an average value, was determined to 
be 530 ft 2/d. The best estimate of equivalent hydraulic conductivity, an 
average value, was determined to be 33 ft/d. 

WELL 299-WI0.; 16 

This well is located on the south side of the T Tank Farm in the 
·200-West Area (see Figure 1.4). Refer to Appendix J for the as-built dia
-gram, field records, data-logger output, and graphs of the data . 
.. 
Stratigraphy 

The screened interval is presumed to lie within the middle unit of the 
Ringold Formation. The lithology of this interval is a sandy gravel. The 
full saturated thickness of the sediments above the basalt at this location 
is inferred to be 275 ft, based on available geologic information in Jensen 
~t al. (1989). The bottom of the aquifer is presumed to be either the top of 
one of the fine-grained units of the Ringel~ Formation or the top of the 
underlying Elephant Mountain Basalt. 

Test Performance and Data Analysis 

One slug withdrawal and one slug injection test were performed on 
October 30, 1989. The depth of the screened interval was reported to be 
approximately 198 to 219 ft below land surface. Before conducting the tests, 
the depth to the "static• water level was determined to be approximately 
203 ft below land surface. Therefore, the tests were conducted within the 
screened interval. 

The water level oscillated at the beginning of each of the tests before 
it recovered exponentially with time. The data show that the data logger 
recorded a value of -8.46 ft at an elapsed time of 0.8 sec (0.0133 min) after 
initiation of the data logger for the withdrawal test (test #3). This change . 
in water level is greater than the theoretical water-level displacement of 
1.9 ft expected with the 6-ft slugging rod in a 4-in.-dia well. This dif
ference indicates that the fluctuations in water level may be t~e result of 
erroneous water-level measurements caused by a fluid column of air and water 
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,.-. created at the instant the slugging rod was withdrawn. These fluctuations 
j - . , may a 1 so be influenced by induced inertia 1 effects. 

-
-- ~ ·-~ 
..c:)' 

•· Q.::? -

An arithmetic plot of the data for withdrawal test 13 indicates that the 
observed initial water-level change was 1.65 ft. This value is less than 

. the theoretical water-level displacement of 1.90 ft expected, calculated 
using the dimensions of the 6-ft slugging rod. This difference indicates 
that formation water was entering the well during withdrawal of the slugging 

: rod. Although this condition violates the assumption requiring an instan
taneous water-level change, it does not necessarily invalidate the results. 
However, the analytical results may be less reliable because of the error in 
determining the parameters (i.e., Y0 , Yt, t, H0 ) used in the analytical 
equations. The water level fully recovered to its pretest level within 
82 sec. 

For the slug withdrawal test, a correction was applied to the recorded 
j elapsed times because of the time difference between initiation of the data 

log~er and withdrawal of the slugging rod. For this test, the data indicate 
that the slugging rod was withdrawn between 0.6 sec (0.0099 min) and 0.8 sec 
(0 .0133 min) elapsed time. The time the slugging rod was withdrawn, t 0 , is 

~ chosen as a midpoint between these elapsed times (i.e., t 0 • 0 at 
-te • 0.7 sec). Therefore, 0.7 sec was subtracted from all the elapsed time 
values for test 13 for analysis. 

The data for test 13 were analyzed with the Bouwer and Rice methods. A 
semilogarithmic plot of the water-level change versus time (i.e., corrected 
time) since the slugging rod was removed is shown in Appendix J. The early 
portion of the data (t < 25 sec) on the graph was approximated with a linear 

t 

best-fit straight line. Fort> 25 sec, the data indicate a curvi-linear 
relationship and therefore were not used to approximate the straight line. 
The approximated best-fit line was projected to the Yt intercept at time 
t 0 • 0. This projected value at the intercept, 2.05 ft, was used for Y0 in 
the Bouwer and Rice equation. 

The Bouwer and Rice method yielded an equivalent hydraulic conductivity 
of approximately 33 ft/d for test 13. This value of equivalent hydraulic 
conductivity multiplied by the thickness of the test interval of 16.4 ft 
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yielded a value of transmissivity of 540 ft2/d for the upper part of the 
aquifer. A summary of the parameters substituted into the Bouwer and Rice 
equation is presented in Appendix J. 

For slug injection test #2, water-level fluctuations occurred at the 
beginning of the test. The data logger recorded values greater than the 

.- theoretical water-level displacement of 1.9 ft expected at the beginning of 

.. the test. This difference indicates that these fluctuations may be the 
.result of erroneous water-level measurements caused by a fluid column of air 
and water created at the instant the slugging rod was injected. These fluc
tuations may also be influenced by induced inertial effects. 

An arithmetic plot of the data indicates that the observed initial 
water-level change (just before recovering exponentially) was 0.85 ft for 
injection test #2. This value is less than the theoretical water-level dis
placement of 1.90 ft expected, calculated using the dimensions of the 6-ft 
slugging rod. This difference indicates that borehole water flowed through 
the screen into the formation during injection of the slugging rod. Although 
this condition violates the assumption requiring an instantaneous water-level 
change, it does not necessarily invalidate the results. However, the 
analytical results may be less reliable because of the error in determining 
-the parameters (i.e., Y0 , Yt, t, H0 ) used in the analytical equations. 

The water level recovered to its pretest level within approximately 
45 sec. However, the water level did not recover exactly to its pretest 

level, possibly because the transducer moved during injection of the slugging 
rod. 

A correctiorr was applied to the slug injection test data because of the 
water-level fluctuations that occurred at the beginning of the test. An 

·· elapsed time of 0.05 min (3 sec} was subtracted from all the elapsed times so 
that t 0 •Oat te • 3 sec. l~itiation of the data logger must have occurred 
slightly later than injection of the slugging rod because the data indicate 
that the equilibrium (reference) water level was •missed" at the beginning of 
the test. Because t 0 is not exactly known, t 0 is assumed to be the elapsed 
time, te • 3 sec, when the maximum observed water-level change occurred just 
before the water level recovered exponentially. 
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The data for test #2 were analyzed with the Bouwer and Rice method. A 
semilogarithmic plot of the water-level change versus time (i.e., corrected 
time) since the slugging rod was injected is shown in Appendix J. The early 
portion of the data (t < 9 sec) on the graph was approximated with a linear 
best-fit straight line. Fort> 9 sec, the data indicate a curvi-linear 
relationship and therefore were not used to approximate the straight line. 
The approximated best-fit line was projected to the Yt intercept at time 
t 0 • 0. This projected value at the intercept, 0.91 ft, was used for Y0 in 
the Bouwer and Rice equation. 

A summary of the parameters substituted into the Bouwer and Rice equa
tion is presented in Appendix J. 

Summary of Test Results 

Values of transmissivity and equivalent hydraul,c conductivity from the 
analytical methods applied for each of the slug tests are summarized in 
Table 4.9. The hydraulic properties are determined solely for the entire 
test interval. The best estimates of these hydraulic properties are deter
mined to be most representative of the test interval. 

The Bouwer and Rice method yielded an equivalent hydraulic conductivity 
of approximately 41 ft/d for test #2. This value of equivalent hydraulic 
conductivity multiplied by the thickness of the test interval of 16.4 ft 
yielded a value of transmissivity of 670 ft2/d for the upper part of the 

~ aquifer. 

The best estimate of transmissivity was determined to be 540 ft 2/d, the 
value calculated from the slug withdrawal test (test #3). The results from 
this test are considered to yield the best estimates of the hydraulic proper
ties because the observed initial water-level change was closer to the theo
retical water-level displacement of 1.9_ ft expected with the 6-ft slugging 
rod. Smaller differences between the observed and theoretical water-level 
displacement reduced the error in the calculations. 

In addition, the analytical results from the slug injection test are 
considered to be overestimates of the test interval because the fall of the 
water level occurred through the vadose zone above the water table. The 
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TABLE 4.9. Summary of Hydraulic Property Values Determined for Tests 
Performed in Well 299-WI0-16 

Test Method 
Slug Injection 
(Test #2) 

'Slug Wi thdrawa 1 
:(Test #3) 

Slug Injection 
(Test #2) 

Slug Wi thdrawa 1 
(Test #3) 

Best Estimate 

Anal~sis Method 
Bouwer and Rice (1976) 

Bouwer and Rice (1976) 

-~coper et al. . (1967) 
"' 

Cooper et al. (1967) 

Transmissivity,(a) 
ft 2/d 
67o(b) 

540 

Equivalent 
Hydraulic 

Conductivity, 
ft/d 

41 

33 

Non-unique Solution 

Non-unique Solution 

(a) 

(b) 

Transmissivity was calculated by multiplying equivalent hydraulic 
conductivity by the thickness of the test interval (i.e., 16.4 ft). 
Analytical results from the slug injection tests are considered to 
be overestimates of the test interval. 

rate of fall of the water level in the well caused by inflow into the vadose 
zone is greater than the fall of the water level in the well caused by inflow 
into the saturated zone. 

g:; The best estimate of equivalent hydraulic conductivity was determined to 

• 

be 33 ft/d. 

Hydraulic property values could not be determined from the slug with
drawal test (#3) using the Cooper et al. analytical method. The portion of 
the data considered to be "representative" of the aquifer materials is non
unique and can be analyzed using several type curves. The slug jnjection 
test _ (#2) data could not be analyzed with the Cooper et al. method because 
the value of H0 for the test could not be determined accurately . 
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APPENDIX A 

TEST DATA AND ANALYSIS FOR WELL 299-E24-19 

This appendix contains the as-built diagram for the well construction, 
Slug Test Record Form, Aquifer Test Data Sheets, Equipment Record Forms, 
Electronic Data Control Forms, and accompanying data logs and plots for 
well 299-E24-19. 
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Aquifer Test Data WHC-SD-EN-TI-147, Rev. 0 
page / of / • 

Oata for Well £.J..4' -/t:; 

, 
/ 

Location ::2 i)(; /.;u~·. f Arel'J' I ,A -ran K r Q ......... . 

Type of Aquifer Test s:--=- :,,. : ... ~-· .. _If/.#-.('/,,~.,.,,.. I 

Pumping Well _______ _ 

Observation Wells ____ _ 

I-low Q Measured - ,. . • _ _ .,,, .. r/1 .- u..1,~( z,. s,+w) _ _ _ 
How W.t_ ·s M.1tasured ~./-•('. 1 ~.,,,."" ~/.. - : - 0 ,..J -f "'t>epth of Pump/ Arrp1pe _________ _ 

~/Ois~ .• ~t/From Pumping Well k" Pump On: date_:----- time _____ _ 
. Meas. Point for W.L:s --f-,,p of if'• ,41>·".. Pump Off: date time _____ _ 

I , 

Elevation of Meas. Point----------- Duration of Aquifer·Test _________ _ 

Time Water Level Oata ,::, 
- --· 

Static Water i..evel Zi6;3Z' biJ.-.1,ot:. = t= at t' = 0 Oischarge "=> Comments 

=I 
8= Conwrs,ons W~ff I Read- = Dav t t' . ~-✓ t' Rudin-a or Correct,c,,,1 L~ I or •· ing Q cc . 
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·wHC-SD-EN-TI-147, Rev. 0 . 

Loe at ion 2- oo &st A'"t'~ . tI 7b,,,f< fi,.-,,.,, 
I 

Date of Test Jo /-=-/tt!f 
--~P,!-N--1..--~.Nl~A---.::i--t1~7-- • 

We 11 Number zqq -E 2 'f -, q Procedure Number Ax-, llev ¢ 

Type of Test ( s )" __ S_l_~.,.__I...,'!,;-ie_t.,.._f,_ . .,,, __ /_t_,.;.1_., ... f .... J,di __ r. __ ZJ __ w._-a...,I _________ _ 

Personnel Conducting Test _ _.J).._ ..... /?_._,,,.M .... e .... N .... ~_~_~ ___________ _ 

WELL CONFIGURATION 
I .! ~U We 11 Depth 3 .::,..,_,q htlow ,,,t.u,d<!>"'"f'tJ'c., Boreho 1 e Diameter ___ ~ _____ _ 

s ? 
We 11 Casing We 11 Screen 
Inside Diameter '+" Inside Diameter 4'" _ 

2.,1.t.S'.;,. Joo.,t' J,e,1- ,r-.. ll 
Length of Screened Interval i~.,' (~ ~d Depth of Screen 2~,,;' 3,,,.,-' o .. ,:,,.,~ 

Comments Wt:.l I is ..... dtvt,/o~d 
____________ .......___+, ......_ ________________ _ 

SLUG INFORMATION 

Lf')Slug Construction Mate~ials ____ C __ a __ r...,b=•--n ........ s-1-.... e __ ~ __ , __________ _ 

~ Length of S1 ug <j. 0;1 

.£::::1 

I Diameter of S 1 ug_o __ ._:z....,'{-______ _ .. 
_a::?Comments - ---------------------------c:::J 
;;'!:Volume of Attachments (if applicable) ______________ _ 
m 
en 

Electric Tape 

Steel Tape 

Data l_~gger 

Transducer 

Other 

MEASUREMENT EQUIPMENT INFORMATION . 

Make Model 

S"'ter I-Iii ~""'1to.,, 

SE /O&Jv B • 

p-rx-1, I]) 
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Serial Number 

1 J< B -7o1 , 1 1' B-?o.:, { .!ee ,41~,1e,,. 
_,.,,,_,t 1)41'~ 

;is, 1 '1t .. _ sJ.M.1-j 
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WHC-S0-EN-TI-147, Rev. 0 

Equipment Record Fenn for the Installation and Removal of Cata Loggers and 
Press~re Transducers 

Initial Check: ,"4- • 
Purpose cf Installation: 

/Q .,.,,,,Ol";./-o,,- S ,~ '"J·~c.f,u;, /-rrMd,aiv11/ -ks-+ re'SjJ""'Jes 

Monitored Hydrolcgic Unit or Water Body: 
l/1',e, ..,..~t (),,,, ,w,j,;,,,e,d f-1; 1,1,JoY ( J-la,,fonl fo,--12.J.,-o,,} 

I PN I -M t..-Sb" 
Cate/Time of Installation:'"/¥~ 1·0,s-t,1'5. Procedure Followed: w!-'f-, r<L~ ~ 

Cata Logger Make/Mode 1 : r,,, Si-1"" / s £ / ooo i3 

Seri a 1 No.: 11< B-7 r:J 
11< B-700 

Pressure Transducer 
Make/Model: 

Drue.. k / Pi·><; I'=, I D 

Pressure Transducer 
Make/Model: -

Number of Channels Used: 

Full Scale Range: 10~; 

Seri a 1 Ne.: z:F! ,11 

Full Scale Range: 

Seri a 1 No.: 

1 

Depth: -m' /.!,bl,/~'°"',./ ~"'rfli.t. 

Well No.: 

Depth: 
,·t--------------------------!---------4 
0
Cescription of Data Logger Installation and Well Head C6nfiguration: 

Comments: 

5·r>"Cf::w p ~ ~I/ C'ClS,"'-' is · 

0,'1 I Q l:,ol/"t !:) ~IA~J Sl.4f"' (Q~ 

s,"j -a~ FP<;,;+,-.-..ul jl"ITo plac.L above....-~ 1,.,a-fey- ~~~ 
plttc.i~ +k ~""sa 1.iur do""'"' fM- ~ l \. S.., ifc i... +.- a d i F.fe~"'i 

dA+• 1~,.,,.--a.f+ey' +~1' s<.-+ of -1-e";)"tS 1,ec.auK -f>--c. ~tr.p "WW\i.C·l"S 

wt~ ~; ll.tcf- -a~ _.,,,,,.J -r~ da+~ c.~ld "~+ be.. cJi,,4-pt,~ ;" -rlJ. fie.id {s,e ~'!;IA• tv Te~-r D:r. 
s~+). 

Equipment Installed By Dorl< II fJeiNe~-.e,, 

Date/Time of Equ;-pment Removal: 10/:z../t"I 114-~J,«. 

Oecontamination -~rocedure {if required): 

Equipment Removed. By J)a~ If NtwtorAL~ 

A.7 



WHC-SO-EN-TI-147, Rev. 0 

(5/18/89, Rev. 0) 

ELECTRONIC DATA CONTROL FORM 

DATE AND START TIME OF DATA ACQUISITION /{)/-;,/f1, lv/.(,0 '1rs. 
I 

DATE AND END TIME OF DATA ACQUISITION l~/1- /g"!, lv5o hrs . 
i ' 

WELL NUMBER :i.qq - !E.Z-f -1 'f 

TYPE OF TEST OR DATA _-.:.5~/u~;9-,._-~ .... ~ ... ;_j-________ _ 

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER .I.,, s,·fu 
1-1 e.,, _, ;f SE 10~0 /3 Ser/t:f I # 1 k B-7vt 

TEST NUMBER g 

CHANNEL OR INPUT NUMBER 1 

UNITS OF VALUES RECORDED :fec.-f 

NUMBER OF PAGES ATTACHED 2 

COMMENTS: 
fes./- 5' :: SLI I,,-, ,~Ir~ SI'/!) u 

DATA VALIDATION STATEMENT: 

The attached data represent the data as originally recorded on the 
data logger. Any exceptions and reasons for such are indicated in 
the comments section. 

/') _,,;J 11.. }"t:: 
M4-(Vl(L,Lt'U,-<-..pf, ~ 

Name, title Date' 1 

A.8 



WHC-SO-EN-TI-147, Rev. 0 

/' Wel 1: 299-E24-19 0.6667 0.01 / 
I Test Date: October 2, 1989 0.7500 0.01 I 

\. Start Time: 10:40 0.8333 0.02 
0.9167 0.01 

SElOOOB 1.0000 0.02 
Environmental Logger 1.0833 0.02 

10/02 15:38 1.1-667 0.02 
1.2500 0.01 - Unit# 00701 Test# 8 1.3333 0.02 
1.4166 0.01 

--: INPUT 1: Level (F) 1.5000 0.01 
1.5833 0.02 

Reference 0.00 1.6667 0.02 
Scale factor 9.99 1.7500 0.02 
Offset 0.00 1.8333 0.01 

1. 9167 0.02 
Elapsed Time, Value, 2.0000 0.02 

min ft 2.5000 0.02 
------------- -------- 3.0000 0.02 

0.0000 0.17 3.5000 0.02 
0.0033 0.17 4.0000 0.02 
0.0066 0.19 4.5000 0.02 
0.0099 0.19 5.0000 0.02 
0.0133 0.19 5.5000 0.02 
0.0166 0.14 6.0000 0.02 
0.0200 0.11 6.5000 0.03 

r:: 0.0233 ./;. 0 .11 7.0000 0.03 
(__ 0.0266 0.08 7.5000 0.03 
:r-- 0.0300 0.05 8.0000 0.03 ~ .. 0.0333 0.03 8.5000 0.03 
~ 0.0500 0.01 9.0000 0.03 -Cl; 0.0666 0.01 9.5000 0.03 O:'".i - 0.0833 0.01 10.0000 0.03 
~ 0 .1000 0.01 END en 

0.1166 0.01 
0.1333 0.01 
0 .1500 0.01 
0. 1666 0.01 
0 .1833 0.00 
0.2000 0.01 
0.2166 0.02 
0.2333 0.01 
0.2500 0.90 
0.2666 0.31 
0.2833 0.07 
0.3000" 0.00 
0.3166 0.03 
0.3333 0.23 
0.4167 - 0.00 
0.5000 0.03 
0.5833 0.02 

A.9 
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WHC-SO-EN-TI-147, Rev. 0 

(5/18/89, Rev. 0) 

ELECTRONIC DATA CONTROL FORM 

DATE ANO START TIME OF DATA ACQUISITION ,,,/2-/~'(, lo5g, a~-, ' , 
DATE ANO END TIME OF DATA ACQUISITION 1°/2.. l'i1 I I JO g br.!-; 

WELL NUMBER 2,qt:;-E:2-f: -1-t 

TYPE OF TEST OR DATA __ S __ f"' ..... !$1-1---1]-~ __ s:t ___________ _ 

TYPE ANO IDENTIFICATION NUMBER OF DATA LOGGER In S,·-1-~ 
He,,w,,+ SE tooo 8 Ser/a I-:#: 1 K B-7ot 

TEST NUMBER _ __._ ________________ _ 

CHANNEL OR INPUT NUMBER __ 1 ____________ _ 

UNITS OF VALUES RECORDED -~~u.,:;;,=-,f __________ _ 

NUMBER OF PAGES ATTACHED __ 2. ____________ _ 

COMMENTS: 

DATA VALIDATTON STATEMENT: 

The attached data represent the data as originally recorded on the 
data logger. Any exceptions and reasons for such are indicated in 
the comments section. 

[}4/,edf ~I ~ 
) 

Name, title Date ~, 

A.10 
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WHC-SD-EN-TI-147, Rev. 0 

r ·· Well: 299-E24-19 0.6667 0.02 
Test Date: October 2, 1989 0.7500 0.01 

Start Time: 10:58 0.8333 0.01 
0.9167 0.01 

SElOOOB 1.0000 0.02 
Environmental · Logger 1.0833 0.02 

10/02 15:40 1.1667 0.02 
1.2500 0.02 

Unit# 00701 Test# 9 1.3333 0.02 
1.4166 0.02 

, INPUT 1: Level (F) 1.5000 0.02 
1.5833 0.02 

· Reference 0.00 1.6667 0.02 
Scale factor 9.99 1.7500 0.02 
Offset 0.00 1.8333 0.02 

·• 1.9167 0.02 
Elapsed Time, Value, 2.0000 0.02 

min ft 2.5000 0.02 
------------- -------- 3.0000 0.02 

0.0000 - 1.60 3.5000 0.02 
0.0033 -- 1.50 4.0000 0.02 
0.0066 - 1.39 4.5000 0.02 
0.0099 - 1.31 5.0000 0.02 
0.0133 - 1.25 5.5000 0.02 
0.0166 - 1.18 6.0000 0.02 
0.0200 - 1.10 6.5000 0.02 
0.0233 - 1.05 7.0000 0.02 

it.: 0.0266 - - :t 1.00 . 7.5000 0.03 
. I{.__ 0.0300 - 0.95 8.0000 0.03 ·:.:r--

.!..__J 0.0333 - 0.88 8.5000 0.02 
"'' 0.0500 0.65 9.0000 0.02 o:!' -,._ 

0.0666 0.46 9.5000 0.02 Cl, -
~ 0.0833 0.35 10.0000 0.02 - 0.1000 0.25 END ~ -
Q"1; 0.1166 - 0.17 

0.1333 - 0.12 
0.1500 - 0.08 · 
0.1666 - 0.05 
0 .1833 - 0.03 
0.2000 - 0.01 
0.2166 - 0.00 
0.2333 0.00 
0.2500 0.00 
0.2666 0.00 
0.2833 0.01 
0.3000 0.01 
0.3166 0.01 
0.3333 o.oi 
0.4167 0.02 
0.5000 0.02 
0.5833 0.02 
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WHC-SD-EN-TI-147, Rev. 0 

(5/18/89, Rev. 0) 

ELECTRONIC DATA CONTROL FORM 

CATE ANO START TIME OF DATA ACQUISITION l'l,/2./'tf ///( '1"'5. --. ---------
CATE ANO ENC TIME OF CATA ACQUISITION _1° ... l_-:z.,..l __ t __ 1__,..., __ 11_~ __ t_l_1,..-:;; __ >_-' , ; 

WELL NUMBER 2 &/~- E ;).4-ltf 

TYPE OF TEST OR DATA ___ 5_/ __ 1.!'i~, __ --n ___ e-s ..... t~---------z;; 

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER I"" .S,·fw 
/.le;r,-.,,/-f SE Io~ o B Se,/q I~ 1 ~ B -7~~ 

TEST NUMBER --.c-----------------
CHANNEL OR INPUT NUMBER ---t--. ___________ _ 

UNITS OF VALUES RECORDED _._k_;-=i .... __________ _ 

NUMBER OF PAGES ATTACHED ~2-~-----------
COMMENTS: --

DATA VALIDATION STATEMENT: 

The attached data represent the data as originally recorded on the 
data logger. Any exceptions and reasons for such are indicated in 
the comments section. 

/) . • /JJ7-1,, ~I 

~./'~40 /~I ~ 
Name, title _ ' Date' ' 

A.12 



WHC-SD-EN-TI-147, Rev. 0 

Well: 299-E24-19 0.6667 0.00 
Test Date: October 2, 1989 0.7500 0.00 

Start Time: 11: 18 0.8333 0.00 
0.9167 0.00 

SElOOOB 1.0000 0.00 
Environmental Logger 1.0833 0.00 

10/02 15:44 1.1667 0.00 
1.2500 0.00 

Unit# 00700 Test# O 1.3333 0.00 
1.4166 0.00 

INPUT 1: Level (F} 1.5000 0.00 
1.5833 0.00 

Reference 0.00 1.6667 0.00 
Scale factor 9.99 1.7500 0.00 
Offset 0.00 1.8333 0.00 

1.9167 0.00 
Elapsed Time, Value, 2.0000 0.00 

min ft 2.5000 0.00 
------------ --------- 3.0000 0.00 

0.0000 0.31 3.5000 0.00 
0.0033 0.31 4.0000 0.00 
0.0066 0.30 4.5000 0.00 
0.0099 0.32 5.0000 0.00 
0.0133 0.31 5.5000 0.00 
0.0166 0.32 6.0000 0.00 
0.0200 0.31 6.5000 0.00 
0.0233 0.33 7.0000 0.00 

(' 0.0266 0.32 7.5000 0.00 
L.,. 0.0300 0.32 8.0000 0.00 
=r- 0.0333 0.35 8.5000 0.00 !:'.::'! 

,r · 0.0500 0.33 9.0000 0.00 ca 0.0666 0.39 9.5000 0.00 -c:::l 0.0833 0.41 10.0000 0.00 
~ - o .1000 0.40 END m 0 .1166 0.40 en, 

0.1333 0.41 
0.1500 0.23 
0 .1666 0.29 
0.1833 0.00 
0.2000 0.01 
0.2166 0.03 
0.2333 0.00 
0.2500 - 0.03 
0.2666 - 0.08 
0.2833 0.09 
0.3000 - 0.00 
0.3166 0.00 
0.3333 0.00 
0.4167 0.00 
0.5000 0.00 
0.5833 0.00 
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WHC-SD-EN-TI-147, Rev. 0 

(5/18/89, Rev. 0) 

aECTRONIC DATA CONTROL FORM 

DATE ANO START TIME OF DATA ACQUISITION _,_,,/_2...,../A __ ,g...,'Z-, __ / !....,'J2 ___ h __ r.;. 

DATE ANO END TIME OF DATA ACQUISITION _ 1_0
_1/:z....,,~/t.,.1.,..,, ___ /_/ __ ""k>_h_;".S ..... , 

WELL NUMBER zqq- E 2f:-/tj 

TYPE OF TEST OR DATA _S __ /. __ 'f5-+---~-e_s.f __________ _ 

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER 1r, 5t"n:t 
/-ler,,.,,,'-r SE Iv ~o l5 S&-to I# J k 8-7¢¢ 

TEST NUMBER __ 1 ________________ _ 

CHANNEL OR INPUT NUMBER _J ____________ _ 

UNITS OF VALUES RECORDED ----~--!=l!.-__ f ___________ _ 

NUMBER OF PAGES ATTACHED _..;;.2 ____________ _ 

COMMENTS: 

C7 

DATA VALIDATION STATEMENT: 

The attached data represent the data as originally recorded on the 
data logger. Any exceptions and reasons for such are indicated in 
the comments section. 

J)4M,U ~1, ~ 
Name, title ' . Date 
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r ··· Well: 299-E24-19 0.5833 - 0.00 
I 

Test Date: October 2, 1989 0.6667 . 0.00 -
Start Time: 11:32 0.7500 - 0.00 

0.8333 - 0.00 
SElOOOB 0.9167 - 0.00 

Environmental Logger 1.0000 - 0.00 
10/02 15:46 1.0833 - 0.00 

1.1667 - 0.00 
Unit# 00700 Test# 1 1.2500 - 0.00 

1.3333 -. 0.00 
INPUT 1: Level {F} 1.4166 - 0.00 

1.5000 - 0.00 
Reference 0.00 1.5833 - 0.00 

.. Seale factor 9.99 1.6667 - 0.00 
Offset 0.00 1.7500 - 0.00 

1.8333 0.00 
Elapsed Time, Value, 1.9167 - 0.00 

min ft 2.0000 0.00 
------------- ------ --- 2.5000 - 0.00 

0.0000 - 1.61 3.0000 - 0.00 
0.0033 - 1.51 3.5000 - 0.00 
0.0066 - 1.41 4.0000 0.00 
0.0099 - 1.33 4.5000 0.00 
0.0133 - 1.25 5.0000 0.00 
0.0166 - 1.17 5.5000 - 0.00 
0.0200 - 1.11 6.0000 - 0.00 
0.0233 - 1.05 6.5000 0.00 

- 0.0266 - 0.98 7.0000 - 0.00 
il_ 0.0300 - 0.93 7.5000 0.00 ::r 0.0333 0.87 8.0000 . 0.00 ..c:l' - -,r 0.0500 - 0.64 END ~ - 0.0666 - 0.45 
c::> 0.0833 0.33 ~ -- 0 .1000 0.23 O"l 
O"') 0 .1166 - 0.17 

o .1333 - 0.12 
0.1500 - 0.09 
0.1666 - 0.06 
0.1833 - 0.04 
0.2000 - 0.03 
0.2166 - 0.02 
0.2333 - 0.01 
0.2500 - 0.01 
0.2666 - 0.01 
0.2833 - 0.00 
0.3000 - 0.00 
0.3166 - 0.00 
0.3333 0.00 
0.4167 - 0.00 
0.5000 - 0.00 
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Q..QQQ.9 WELL 299-E24-19, SLUG WITHDRAWAL TEST #1 

-l= 0.05 

0.05 

Yo PROJECTED= 1.63 fl 
Yo OBSERVED= 1.61 fl 

re = 0.2297 fl t 

LINEAR BEST FIT LINE; log10(Y)= -8.4 lx + 0.21 
K=(r/ ln(R./r.)/2L.t) • ln(Y0 /Y,) 
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' I 

WELL 299-E24-19, SLUG WITHDRAWAL TEST 11 
******************************************************* 
. THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 

USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE= "THE BOUWER AND RICE SLUG TEST-AN UPDATE 11 

GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 
************************************************ 
************************************************* 
RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL. 
************************************************ 
Re (ft) 

.2297 

Rw (ft) Le (ft) 

.3333 15.6000 

Lw (ft) 

15.6000 

H (ft) 

95.0000 
************************************************ 
Le/Rw = 46.8000000 
A= 3.0229800 
B= 4.898688E-001 
C= 2.6137240 
SANDPACK POROSITY• 3.000000E-001 
t (min)= 5.000000E-002 
1/t= 20.0000000 
Yo= (ft) 1.6300000 
Yt= (ft) 6.200000E-001 
1/t ln(Yo/Yt)= 19.3323200 
ln[(H-Lw)/Rw]= 5.4731110 
ln(Re/Rw)• 2.4515670 
************************************************ 
K (ft/day) • 115.4481000 
************************************************ 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)• 1800.9900000 
************************************************ 
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Yo PROJECTED= 1.58 rt 
Yo OBSERVED= 1.60 ft 

re= 0.2297 fl 
LINEAR BEST FIT LINE; log 10(Y)= - 7.55>< + 0.20 

K=(r/ ln(R./r.)/2L.t) • ln(Y0 /Y1) 

K=( (0.2297)2 (2.45) / 2(15.6)(0.05) ) • In( 1.58/0.66) 
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WHC-SD-EN-Tl-147, Rev. 0 

WELL 299-E24-19, SLUG WITHDRAWAL TEST #9 

THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE• "THE BOUWER ANO RICE SLUG TEST-AN UPDATE" 
GROUND .WATER, VOL 27, NO. 3, MAY-JUNE 1989. 
·······or.l······································· ••••••••••••••••••••••••••••••••••••••••••••••••• 
RADIUS OF CASING USED IN CALCULATIONS ·HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SANO 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL. 
············••rtt-••~···························· Re ( ft) 

.2297 

Rw (ft) Le (ft) 

.3333 15.6000 

Lw (ft) 

15.6000 

H (ft) 

95.0000 
*******'"*****11r**************************'IIM1r*11r**** 
Le/Rw • 46.8000000 
A• 3.0229800 
B• 4.898688E-001 
C• 2.6137240 
SANDPACK POROSITY• 3.000000E-001 
t (min)• 5.000000E-002 
1/t• 20.0000000 
Yo• (ft) 1.5800000 
Yt• (ft) 6.600000E-001 
1/t ln(Yo/Yt)• 17.4588100 
ln[(H-Lw)/Rw]• 5.4731110 
ln(Re/Rw)• 2.4515670 
....... ~······• ....... ****11r-H-*""'1Hr-H-* ..... *••·····•~*** 
K (ft/day)• 104.2599000 
**'"******""'1Hr-rrrlr********** ............... ~*-rli·······,rlr 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)• 1626.4540000 
····••--***"'*-**'llr*******-H-,r,.Jr**-k~**"'**••······ 

·~ 
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APPENDIX 8 

TEST DATA AND ANALYSIS FOR WELL 299-E25-40 
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APPENDIX B 

TEST DATA AND ANALYSIS FOR WELL 299-E25-40 

This appendix contains the as-built diagram for the well construction, 
. Slug Test Record Form, Aquifer Test Data Sheets, Equipment Record Forms, _ 
·Electronic Data Control Forms, and accompanying data logs and plots for 
. we 11 299-E25-40. 
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Osanene AS-BUILT DIAGRAM 
I 

l'aci!K ..__, u-.1one1 

Well Number 2 2' · f 25' ~ 'i 0 Geologist ftf (2 L .. k•dsl- G:?" 0 ,...,,-i Page __ I __ of ~ 

Reviewed by --:u .... ,...,jki:;;..;;..+Jkf.z.i..;.';;;.~-=j,t;;...,,;,~.--==-=::;.._------ Date _1 ___ z.-__ ..;-__ !?~-------------1 
Construction Data 
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·--~ ... I.ta-'-~ 
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c,saneue I 

AS-BUILT DIAGRAM 
,ac,nc: --• Yb«ator.. 

Well Number Z.c:? q - E '2. S' - 'l-0 Geologist 'L..ve~&4HT I 6CCDIA/1,-,/ Page ~ of~ 

Reviewed by :Z2!::tc ~t'/d:,- Date , ~-f.-?7 - ·· 

Construction Data Geologic/Hydr~logic Data 
Depth 

in Diagram 
Description Diagram Feet Litho. Lithologic Description 

I .E=. ·.I o ··,· ... . c::. . : . 
\0 •°'>I.O"T' I C,"T' A.. I ...ay.;>? j""rE.t (, I -zi:,;- . - :SA-A.I Dt.;- C::.~.4 .... £ '-

--...;· . · 1 t:.?{{ ~-. •• 11.,1~\. ~w. "'-'Z.£~ -
: --?• ,-., I. - ::1 1.70 II ,N - · J :• '.====I -~ ~75'"' .. 

-r.c . 1.,i.+, 

•· .. 

-... ;;-: 

..• 

-· 

' 

- .. . 
- . 

· •-

- · -' . ... 

, 

~1100-1N 13/171 
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Aquifer Test Data 
page ____ /_of __ / __ _ 

Data for Well _ _.:.._· ... 2.,S .. -... -__.'f:_u __ 
WHC-SD-EN-Tl-147, Rev. 0 

/ 

Location 2 oo £ a5t 
Type of AQuifer Test 5(-"; 

Pumping Well _____ _ 

Observation Wells ____ _ A ,a,.,k fq,-,.,..S 
-:r,,,, te"'"'"" I w/f1-idna-o.f • I 

How Q Measured____________ (-r J I ,Jd-" - .,. S ,rv 
•· How W.L ·s Measur~d Sf:eG l ff(et, J.3 0-,4 , -f,.tt&>« Oe;,th of Pump/ Airpipe __________ _ 

• 

~/Oist(2121 From Pumping Well _::z._" ___ _ 
Meas. Point for W.L.'s -r~,a •£ "'" cas,lz., 

-, Elevation of Meas. Point..;;-~--------

?:Jmp On: date--~--- time _____ _ 
Pump Off: date - time _____ _ 
Duration of Aquifer T~ __________ _ 

Time -- .. Water Level Data "' at t' - 0 Static Water Level 2S Z. 13' .a-1oc Discharge 
a, 

t= ~> Comments 
Clock I I 

r I vr 
Conversions Water I . , Reed-

5cc 
a, 

Oav nme I t Reeding or Corrections Lavef IOl'S mg Q c:: :,r,,.,.,,d,i--.,,,- 2,'21,,( I 

v~ /l:O'V --1- . zsr.J3' ,,..."' ....... ~,,, s~+ -f., u .. -.,. ~11 I uo/111~~~./ J /( B-7ol 

I I i ?,7'/. '1J ,., ~r,7] , ~ II J ,_ 

"'"'"' ~,.,,,sJuu,,, ,c ~- _/ -·- ,j ., 

I 11: I.S I I "'f11:1 f- fl/A✓ .A J ) ~L,. r,,,.._, X" i: ~ f I 
,, 

"·.I.-~ 
I i3IO I ....tAI I /~. 11;..::z. ,"s roer ',ra 11.,.:- " -~ 1:1 ,rr;~-i -= ~ => I PJ W Sef 5/~ •-k- -c,NI..> 

I I I 1/2-"lti" - I I I -
I ' ... ~- ..,o.;,,.,,. 

I 6 If I ! .5/J"" , : ... -.JI •!'£' ' /.,( (1 ,-? 
11s I a.,..• ., SI.,,_, ,_.,.,.,,,, )11,I " C .., .,, (J ,., . • t: r .J""~ 

! j -"-" +r ~ /fl A---' _I - ... A 1. lw.lJ'_ ~ 

Di --
13 ',.l~ I ~~ ~ nl ~~,., ;,_;;/ j 

- I I 
I .. 

I 

,;. ,.,._L -·. 
! I --~ -H:2- j'., if 1-,/ . ~ ....,. 

. ., 
j I~ J3'.i 6 I /{:,Ji-, A·, - J "'/ _,u;;,t- ,h n -v.....-

I I i I ' 
I '?;11 I I / I {v;~;.d,e;_ ~ /<(~ 

• ;'-i 1i I .,!z..J.- fl ~ ~-<".W I v 
I , -

T I I 
•. . ·-- . -- . . .. I - . - . .. 

I -rz, ;t-· -:, M ~ I/I _/...t, ... I I I ' 
i ~'13 I /C.,i7 ' -J. /1/.JJ ,,,,.~l ...-dv'...t:; " n I 

(Ji)sj /J /., .. d-vt-~J! I I .. . 

· ·f5~ I h.J!. 7 '7 .. ~ 7:""' _ _..., ,J,,./ ! I 
•- t-

i 
I • i ! I I i 

I . 
,, 

~ ft,",/ 7M J " I LJ .IL,., ..... , 

l5'5'- I /b./'i ~ ~ ,, .l.. ,,(_ I ... ~.J.../7. ~nl 
IJ,59 ,, J-. - I .,u,/1/., _/ I I ,,_ 

I... 

1111oi I ::' . 
,,-,/, ' - .-,./ I I ! ,:-;:,,., ~ - I I 'v 

,. 
i ! I 

,1-Jt~I I "ikor"'1 ~,l i,r,le,.,. ;l .7, •.g' ,e.,_ , .. o o( 4" r4-,.;,,._ 

! I I I Sf', C: .d .. b .,,c'f " .. ,..I. .1,,i.,.,. ;,;. , . 2,. , /'A-• ... ,.,,..,. .. .1 "..,_.'i., • 
I ! I I 

i : 
I 
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I 
I I 

"'I I I 
I I I l JM,1,u.l ~ -Pit '1 i:!l-i., l!'f I I -- .. .. 
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Location :.oo£t7>f. A 'fa,,,f< F•#',,.,. Date of ·rest 9,hf /f1 -----P-1-1"""' ~---"'1-A---S-o7 __ _ 

We 11 Number Z '?f- - · E 2 s--'-1-o Proced.ure Number A T-, l<ev ~ 

• 

Type of Test ( s )" ___ _.$_!,_u .... .1..--Z-....-if"_c:.._-1'_1,_j-,""""""'/ ____ tY'_,_ .. f_;,,_et_p._w ___ d_/ _______ _ 
. 

Personne 1 Conducting T est ___ D.......,R __ . .... M ... ~_ . ..v_e_._-_e_,,._ __ , _.8......,/ ..,.I I __ C __ . ,_._,, __ ,.,, _______ _ 

WELL CONFIGURATION 
I ./" (t_fl Well Depth '2-70-~ w,,/,,-,"o"',,.Js"'~ Borehole Diameter ___ o _______ _ 

Well Casing Well Screen 
il~ ,,. Inside Diameter ___ ,_____ Inside Diameter __ 6r ______ _ 

Length of Screened Interval /6./ 1 (i,e./,~,.,.k,)Depth ~f Screen 2S-2.'-273' 

Comments l,Je,/f ,'s "'"Jev-e, '•ord _______ ......._.....___..,., ....., ______________ _ 
SLUG INFORMATION 

!LO Slug Construction Mate~} a 1 s __ _.C .. a .... ~ ... b .... o __ .. _~t .... e .... (.,_/ __________ _ 
,...._ 
;=r; Length of Slug ~- cs' Diameter of Sl ug __ o_._2_1_' ____ _ 

lj ,::: Comm~nts __________________________ _ 
c::3 

~ Volume of Attachments (if applicable) 
C'O ---------------c:r.r 

MEASUREMENT EQUIPMENT INFORMATION 

Make Hodel Serial Number 

1.- ~If 

Electric Tape 

Steel Tape 

Data logger 

Transducer 

Other 

:r,., s;fw 

Sit ~r k;..,11y 
1 
1/w"-o"" 

D ,,_ "' 'f /f,, • /rl 
• 

~clvOO B as- s'7 1.K8-1oJ 

P7'X- ,,, /) 2.'-2 ,, ' 
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WHC-SO-EN-TI-147, Rev. 0 

Equipment Record Fenn for the Installation and Removal of Cata Loggers and 
Pressure Transducers 

Initial Check: 

Pur,ose of Installation: 

I~ ;,,,v,..,;, , ·-l-1:>r sl"'' ,i,,j,CJl-1u,,,, /,..,,, ·-h .. t:lra-,,/ ~s-f- ~$.po .. .ses 

Monitored Hydra.logic Unit or Water Body: :ud~,u--ed $c,..u..., ,r,,;.c"""""' ~ 

Upf~;,-•s t lj;, '-•;. l~t:I J.i1,of~, ( 1-u:,,,, f•rd -£,--111r,a".) 
D /T . f I t. 11 · •/. IP d Followed·. Pm.-frt,..-so· ate ,me o ns a at, on: '!rz'f/H I JOt-J 1, 0 _ roce ure w:_.-4, ;e~.,,¢ 

Data Logger Make-/Model: I~ S,-IIA / Sr 10,uJ B 

Serial No.: ·· 1 k.B-7o1 

Pressure Transducer 
Make/Model: .. 
l)Yl;I C le:.. / p,_)( - I b I D 

Pressure Transducer 
Make/Medel: ~ 

Number of Channels Used: j 

Full Scale Range: Jo~; jwe11 No. :299-e2s-~ 

Seri a 1 No • : 2. "~ 3, I Depth : 

Full Scale Range: Well No.: 

Seri a 1 No.: Depth: 

Description of. Data Logger Installation and Well Head Configuration: 

- --- ., 10 ,n1.,.j 5-fr~k"'f' d' 4 " c~s~ is 1. 2 ft . 

..r--~---vt---' "' ,,,..,,.., ~--:/..J. "1,:,Q~ ~ r-o"' .. d , w • f Q,,c,J2, 
h111~~.-., zi;L ~ k " ✓ 

///I ,,, /I J 

Comments: 

s '""" h ~.{. ,-c_ 

""R~ f'~">; f-, ·<>~J l~fo pl~ce, t:tt.,.J•~ fJ-<. -~r 

fide,-..,, +t-L -f '71..,.s duuv do..,,,, fhL -~ II. 

Equipment Insta_Tled By D. ;e, N~w/C.~t""1£.r 1 /3// / C,,r"r.'.,-, 

Date/Time of Equipment Removal: l'l 15 t~r.,. 

Decontamination- Procedure (if required): 

Equipment Removed Sy I>. I<. N{i.vc*.~" , 8 / // C ~,,,,·,,, 

B.7 



WHC-SD-EN-TI-147, Rev. 0 

{5/18/89, Rev. 0) 

aECTROHIC DATA CONTROL FORM 

DATE AND START TIME OF DATA ACQUISITION _'ff•_' .l._~_1/._4'_1_......;...( _.3_.' I..:/_ 

DATE AND END TIME OF DATA ACQUISITION °I /.J.2 ff { 
WELL NUMBER F 2 5 - 1/0 

/J:.2..7 

TYPE OF TEST OR DATA ....... M~-~,:;;;i...._..__d4J:=---------
TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER ~ 
(~ /4?tW.6 t kJ :;:,:- I}(.~ • 76 I 

' TEST NUMBER __ o ________________ _ 

CHANNEL OR INPUT NUMBER !/---------------
UNITS OF VALUES RECORDED _..;.-f_-r ___________ _ 
NUMBER OF PAGES ATTACHED __ z. ___________ _ 

COMMENTS: .:J},J: CJ -:=-~ . ~ 

DATA VALIDATION STATEMENT: 

The attached data represent the data as originally recorded on the 
data logger. Any exceptions and reasons for such are indicated in 
the comments section. 

,k~t.,~ ,!~ 
"'Name, title 7 ~ 

/o/--' / g? 
Date 

8.8 _ _,,· 



WHC-SD-EN-Tl-147, Rev. 0 

/ Well: 299-E25-40 0.6667 0.00 
Test Date: September 29, 1989 0.7500 0.00 
Start Time: 13: 11 0.8333 0.00 

0.9167 0.00 
SElOOOB 1.0000 - 0.00 

Environmental Logger 1.0833 - 0.00 
09/29 16:22 1.1667 - 0.00 

1.2500 - 0.00 
Unit# 00701 Test# O 1.3333 - 0.00 

1.4166 - 0.00 
t INPUT 1: Level (F) 1.5000 - 0.00 

1.5833 - 0.00 
Reference 0.00 1.6667 - 0.00 
Scale factor 9.99 1.7500 - 0.00 
Offset 0.00 1.8333 - 0.00 

1. 9167 - 0.00 
Elapsed Time , Value, 2.0000 - 0.01 

min ft 2. 5000 0.01 
------------- -------- 3.0000 - 0.01 

0.0000 - 0.00 3.5000 - 0.02 
0.0033 - 0.00 4.0000 - 0.02 
0.0066 - 0.00 4.5000 - 0.02 
0.0099 - 0.00 5.0000 - 0.02 
0.0133 - 0.00 5.5000 - 0.02 
0.0166 0.70 6.0000 - 0.02 
0.0200 0.09 6.5000 - 0.02 
0.0233 0.60 7.0000 - 0.02 

. C 0.0266 -·o. 76 7.5000 - 0.03 r - 0.0300 0.78 8.0000 0.03 ~ -,-. 0.0333 2.01 8.5000 - 0:03 • 
~ 0.0500 0.45 9.0000 - 0.03 - 0.0666 0.81 9.5000 0.03 c:=i'. -
~ 0.0833 - 0.28 10.0000 0.03 
~ 0 .1000 0.1 12.0000 - 0.04 
en 0.1166 0.10 14.0000 - 0.04 

0.1333 0.08 16.0000 - 0.05 
0.1500 0.06 END 
0 .1666 0. 05 
0.1833 0. 05 
0.2000 0.04 
0.2166 0.04 
0.2333 o .. 03 
0.2500 0.03 
0.2666 0.02 
0.2833 0.02 
0.3000 0.02 
0.3166 0.01 
0.3333 0.01 
0.4167 0.01 
0.5000 0.00 
0.5833 0.00 

8.9 



WHC-SO-EN-TI-147, Rev. 0 

(5/18/89, Rev. 0) 

ELECTRONIC DATA CONTROL FORM 

DATE ANO START TIME OF DATA ACQUISITION _..._?/;....J.~'f;.:.-1&_'1'_{~3~:~3;...i.l_ 
DATE ANO ENO TIME OF DATA ACQUISITION __ o//_).._o/ __ /_t_'f_...;./_j...;.,'...:'(~/-

WELL NUMBER _ .... f= ___ )... ___ $_-_"f,__O _________ _ 

TYPE OF TEST OR DATA ~ i(ii./: 
TYPE ANO IDENTIFICATION~ OF 

O 

DATA LOGGER J4 c/n ~ 
i~ /~6 I kd#: /k~-70 I 

I 

TEST NUMBER-~-----------------

CHANNEL OR INPUT .NUMBER __ 1... ___________ _ 
UNITS OF VALUES RECORDED __ -f_-r __________ _ 
NUMBER OF PAGES ATTACHED __ 2-___________ _ 

COMMENTS: 

DATA VALIDATION STATEMENT: 

The attached data represent the data as originally recorded on the 
data logger. Any exceptions and reasons for such are ;ndicated in 
the comments section . 

.,L,~e_~J ·1~ 
Name, title Date • 

B.10 I .. ../ 



WHC-SD-EN-Tl-147, Rev. 0 

-~ Well: 299-E25-40 0.6667 - 0.00 
Test Date: September 29, 1989 0.7500 - 0.00 

Start Time: 13:31 0.8333 0.00 
0.9167 0.00 

SElOOOB 1.0000 0.00 
Environmental Logger 1.0833 0.00 

·09/29 16:25 1.1667 JJ.00 
1.2500 0.00 

Unit# 00701 Test# 1 1.3333 0.00 
1.4166 0.00 

INPUT 1: Level (F) 1.5000 0.00 
1.5833 0.00 

Reference 0.00 1.6667 0.00 
Scale factor 9.99 1.7500 0.00 
Offset 0.00 1.8333 0.00 

1.9167 0.01 
Elapsed Time, Value, 2.0000 0.00 

min ft 2.5000 0.00 
------------- -------- 3.0000 0.01 

0.0000 - 1.31 3.5000 0.00 
0.0033 - 1.21 4.0000 0.00 
0.0066 - 1.10 4.5000 0.00 
0.0099 - 1.01 5.0000 0.00 
0.0133 - 0.95 5.5000 0.00 
0.0166 0.91 6.0000 0.00 
0.0200 - 0.89 6.5000 0.00 
0.0233 - 0.83 7.0000 0.00 - 0.0266 -:,- · 0. 79 7.5000 0.00 

~ 
::Jr" 0.0300 0.75 8.0000 0.00 
r=P 

" 0.0333 - 0.72 8.5000 0.00 
'Ca: 0.0500 0.59 9.0000 0.00 - 0.0666 c:! - 0.48 9.5000 0.00 
~ 0.0833 0.40 10.0000 0.00 -m 0.1000 - 0.34 END en 0 .1166 - 0.28 

0.1333 - 0.24 
0 .1500 - 0.20 
0.1666 - 0.17 
0.1833 - 0.15 
0.2000 - 0.13 
0.2166 - 0.11 
0.2333 - 0 .10 
0.2500 - 0.08 
0.2666 - 0.07 
0.2833 - 0.06 
0.3000 - 0.05 
0.3166 - 0.05 
0.3333 - 0.05 
0.4167 - 0.02 
0.5000 - 0.01 
0.5833 0.00 

B.11 
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WHC-SD-EN-TI-147, Rev. 0 

(5/18/89, Rev. 0) 

ELECTRONIC ·DATA CONTROL FORM 

DATE AN0.StART TIME OF DATA ACQUISITION _9 __ /J.....;;;..'1:..i.f-:<:...i.i_....:.l...:J;....:_'{.:..:5:;._ 

DATE AND ENO TIME OF DATA ACQUISITION _i._'f_i1.;...l_f.;...1 __ 1 J;.._~ ~S'.-::;5_ 

WELL NUMBER F,2 5 - yo 

TYP£ OF TEST OR DATA ~ ~ 
TYPE ANO IDENTIFICATION NUMBER OF DATA LOGGER flc;/2 ,;, <t::i?: · 
(~ /~6 , <"-1-4~ g: 1/C/1·70{ 

) 

TEST NUMBER _;;_ ________________ _ 

CHANNEL OR INPUT NUMBER __ j.. ____________ _ 

UNITS OF VALUES RECORDED _~ __ -t-___________ _ 

NUMBER OF PAGES ATTACHED __ ;i. ___________ _ 

COMMENTS: d'- 1 
2 

_ p ~ 

~6 ~0 

DATA VALIDATION STATEMENT: 

The attached data represent the data as originally recorded on the 
.. data logger. Any exceptions and reasons for such are indicated in 

the comments section • 

.#,,L,, Z.. ~ « I~ 10 I .2. I 4'? 
Name, title ' Date 

• 

8.12 
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WHC-SD-EN-TI-147, Rev. 0 

/ Well: 299-E25-40 0.6667 0.02 
i Test Date: September 29, 1989 0.7500 0.02 
' Start Time: 13:45 0.8333 0.01 

0.9167 0.01 
SElOOOB 1.0000 0.01 

Environmen~al Logger 1.0833 0.01 
09/29 16:28 1.1667 0.01 

1.2500 0.00 
Unit# 00701 Test# 2 1.3333 0.01 

1.4166 0.00 
INPUT 1: Level (F) 1.5000 0.00 

1.5833 0.00 
Reference 0.00 1.6667 0.00 
Scale factor 9.99 1.7500 0.00 
Offset 0.00 1.8333 0.00 

1. 9167 0.00 
Elapsed Time, Value, 2.0000 0.00 

min ft 2.5000 0.00 
------------- -------- 3.0000 0.00 

0.0000 0.36 3.5000 0.00 
0.0033 0.33 4.0000 0.00 
0.0066 0.29 4.5000 0.00 
0.0099 0.25 5.0000 0.00 
0.0133 0.22 5.5000 0.00 
0.0166 0.20 6.0000 0.00 
0.0200 0.20 6.5000 0.00 
0.0233 0.18 7.0000 0.00 

(' 0.0266 .. 0.17 7.5000 0.00 
c _ 0.0300 0.15 8.0000 0.00 ::i-

0.0333 0.14 8.5000 0.00 ~ 
l!!l 0.0500 0 .11 9.0000 0.00 CO: - 0.0666 0.10 9.5000 0.00 

c::l 0.0833 0.09 10.0000 0.00 en 
('Y'l 

0.1000 0.08 END 
en 0.1166 0.07 

0.1333 0.07 
0.1500 0.06 
0 .1666 0.06 
0.1833 0.06 
0.2000 0.05 
0.2166 0.05 
0.2333 0.05 
0.2500 0.05 
0.2666 0.04 
0.2833 0.04 
0.3000 0.04 
0.3166 0.04 
0.3333 0.04 
0.4167 0.03 
0.5000 0.02 
0.5833 0.02 

8. 13 



WHC-SD-EN-Tl-147, Rev. 0 

(5/18/89, Rev. 0) 

ELECTRONIC DATA CONTROL FORM 

DATE AND.S1ART TIME OF DATA ACQUISITION _____ o/..._/....;.2 ..... 7;...,1""'! .... 7 __ -(...:...:.G_,_3&} J ·. s-7 
DATE AND END TIME OF DATA ACQUISITION 7 / ..2 1 I I'? ~ f 4 ; O 'o/ ______ ....;... __ 
WELL NUMBER F J...S - YO 

TYPE OF TEST OR DATA ~ A..f:::._ 
TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER ~ ~ 
z:{~ /~,s ~I# . !K~-701 

TEST NUMBER 3 
7 

------------------
CHANNEL OR INPUT NUMBER _/ ____________ _ 

UNITS OF VALUES RECORDED ____ £_7:..___ _________ _ 
NUMBER OF PAGES ATTACHED __ 2-___________ _ 

COMMENTS: S--4--£ J = ~ 

DATA VALIDATION STATEMENT: 

The attached data represent the data as originally recorded on the 
data logger . . Any exceptions and reasons for such are indicated in 
the comments section. 

Name, title Date 

• 

8.14 

·. _/ 



WHC-SD-EN-TI-147, Rev. O 

/ Well: 299-E25-40 0.6667 0.00 
( Test Date: September 29, 1989 0.7500 0.00 
\ Start Time: 13:59 0.8333 0.00 

0.9167 0.00 
SElOOOB 1.0000 0.00 

Environmental Logger 1.0833 0.00 
09/29 16:30 1.1667 0.00 

1.2500 0.00 
Unit# 00701 Test# 3 1.3333 0.00 

1.4166 0.00 
INPUT 1: Level (F) 1.5000 0.00 

1.5833 0.00 
Reference 0.00 1.6667 0.00 
Scale factor 9.99 1.7500 0.00 
Offset 0.00 1.8333 0.00 

_., 1. 9167 0.00 
Elapsed Time, Value, 2. 0000 0.00. 

min ft 2.5000 0.00 
------------- -------- 3.0000 0.00 

0.0000 - 1.18 3.5000 0.00 
0.0033 - 1.08 4.0000 0.00 
0.0066 - 0.99 4.5000 0.00 
0.0099 - 0.91 5.0000 0.00 
0.0133 - 0.84 5.5000 0.00 
0.0166 - 0.78 6.0000 0.00 
0.0200 - 0.73 6.5000 0.00 
0.0233 - 0.69 7.0000 0.00 

L 0.0266 - 0.65 7.5000 0.00 c_ 0.0300 0.61 8.0000 0.00 :::r- -
.C3 0.0333 - 0.58 8.5000 0.00 

lj 

0.0500 0.44 9.0000 0.00 ~ -- · 0.0666 0.35 9.5000 0.00 CJ' 
C"n 0.0833 - 0.28 10.0000 0.00 - 0 .1000 0.23 END CY7 -
en- 0 .1166 - 0.18 

0.1333 - 0.15 
0 .1500 0.13 
0 .1666 0.11 
0 .1833 - 0.09 
0.2000 0.08 
0.2166 - 0.06 
0.2333 - 0.06 
0.2500 - 0.05 
0.2666 - 0.04 
0.2833 - 0.04 
0.3000 - 0.03 
0.3166 - 0.03 
0.3333 - 0.03 
0.4167 - 0.01 
.o. 5000 - 0.00 
0.5833 - 0.00 

8.15 
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WELL 299-[25-40, SLUG WITHDRAWAL TEST f 1 

- 2 .00 -f-l"T"lrTT"T"T'TT"'l"T"l"TT,-,-rr,rrr-rrTT"rT"'lrTT"TT'TT"T"T"1rTT"T"T'TT"rT"'lrTT"T"T'TT"T"T"1m"TT,-,-rrim-rrTT"rrir-,-r"TT,-,-, 
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Q_Q_Qfil) WELL 299-E25-40, SLUG WITHDRAWAL TEST # 1 

l= 0.10 min 

Yo PROJECTED = 1.02 rt 
Yo OBSERVED = 1.31 fl 

re= 0.2297 fl 
LINEAR BEST FIT LINE; log 10(Y)= -4. 77x + 0.01 

0 

K=(r/ ln(R./r.)/2L.t) ·• ln{Y0 /Y1) 

K=( (0.2297)2 (2.48) / 2( 16.1 )(0.10) ) • ln(l .02/0.34) 

0 . 

0 
0 

0 

I K= 64 ft/day 

0 0 0 

0 

0.01 -+-,.....-,.........,.........,.....,....,.-\--,.........,.....,....,~--~~~~--------------------
0.00 0.10 0.20 O.JO O.•0 0.50 0.60 

TIME (l), (min) 

:c 
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C, 
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WHC-SD-EN-TI-147, Rev. 0 

WELL 299-E25-40 , SLUG WITHDRAWAL TEST #1 

THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
~ USING THE BOUWER AND RICE SLUG SLUG TEST METHOD. 

SOURCE• "THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 

*******••······································· ••••••••••••••••••••••••••••••••••••••••••••••••• 
RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL . 
....... ,lnlnrkinlr*** ...... *****oJMILo*""1r*""1r~•······••.w••····· 
Re ( ft) Rw (ft) Le (ft) Lw (ft) H (ft) 
------------------------~-------------------------.2297 .3333 16.1000 16.1000 

Le/Rw • 48.3000000 
A• 3.0530930 
B• 4.990199E-001 
C• 2.6454010 
SANDPACK POROSITY• 3.000000E-001 
t (min)• l.OOOOOOE-001 
1/t• 10.0000000 
Yo• (ft) 1.0200000 
Yt• (ft) 3.400000E-001 
1/t ln(Yo/Yt)• 10.9861200 
ln[(H-Lw)/Rw]• 5.4667940 
ln(Re/Rw)• 2.4790210 

95.0000 

•••••••••••••••••••••••••••••••••••••••••••••••• 
K (ft/day)• 64.2809700 

··················••*••························· T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)• 1034.9240000 
............................................................. ~ ......... 

8.18 
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WELL 299-E25-40, SLUG WITHDRAWAL TEST f J 
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93130 I B .IJ~SO 

QJ2.Qfil> WELL 299-E25-40, SLUG WITHDRAWAL TEST #J 
Yo PROJECTED = 0 .83 ft 
Yo OBSERVED = 1.18 ft 

re= 0.2297 fl 
LINEAR BEST FIT LINE; log 10(Y)= -5.46x + -0.08 

K=(r/ ln(R./r.)/2L.t) • ln(Y0 /'r't) 
K=( (0.2297)2 (2.48) / 2( 16.1)(0.10) ) • ln{0.83/0.23) 

0 .23 ft 
K= 75 ft/day 

~ 
0 

0 
0 

0 0 

0 

0 0 

0 0 0 

l= 0.10 min 
0.01 -+-r-r-,....,.--.--,....-r--r-r-t--.-,-r-y-.,.-..--r-,r-,-r-r-r-r-Y--r-,-,....,.--.--,,...-r-,-,.--r-,r-,-r-r-r-r-r8r-,--r-r--r-,r-,--r-. 
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WHC-SD-EN-TI-147, Rev. 0 

WELL 299-E25-40, SLUG WITHDRAWAL TEST #3 ................................................................. ~ 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE• •THE BOUWER AND RICE SLUG TEST-AN UPDATE• 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989 . .................................................... 
............... tt••············ .... ··················· RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SANO 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL . 
•••••••••••••••••••••••••••••••••••••••••••••••• 
Re (ft) 

.2297 

Rw (ft) Le (ft) 

.3333 16.1000 

Lw (ft) 

16.1000 

H (ft) 

95.0000 ··············~··~ .................................. . 
Le/Rw • 48.3000000 
A• 3.0530930 
B• 4.990199E-001 
c- 2.6454010 
SANDPACK POROSITY• 3.000000E-001 
t (min)• 1.000000E-001 
1/t• 10.0000000 
Yo• (ft) 8.300000E-001 
Yt• (ft) 2.300000E-001 
1/t ln(Yo/Yt)• 12.8334600 
ln[(H-Lw)/Rw]• 5.4667940 
ln(Re/Rw)• 2.4790210 .......................................................... 
K (ft/day)• 75.0899400 
******** ...... ********************"'•*••······~ 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)• 1208.9480000 
•••••••••••••••••••••••••••••••••••••••••••••••• 

B.21 
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APPENDIX C 

TEST DATA AND ANALYSIS FOR WELL 299-E25-41 
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WHC-SD-EN-TI-147, Rev. 0 

APPENDIX C 

TEST DATA AND ANALYSIS FOR WELL 299-E25-41 

This appendix contains the as-built diagram for the well construction, 
Slug Test Record Form, Aquifer Test Data Sheets, Equipment Record Forms, 

~ Electronic Data Control Forms, and accompanying data logs and plots for 
well 299-E25-41. 
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WHC-SD-EN-TI-147, Rev. 0 

AS-BUILT DIAGRAM 

Diagram 

Geologist M.L.,J,,.~1."" I -4 Page __.. __ of_ 

Depth 
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Feet 
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Date ,2..- 7-M 

Geologic/Hydrologic Data 

Diagram 
Litho. Lithologic Description 

,SI.Gen-''· SM 

•: ·: . . ~ ! ~~ -·. 6i.,..._ .. _._,,,..,... .. ~-------------
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WHC-SD-EN-TI-147, Rev. 0 

0Battelle AS-BUILT DIAGRAM 
'Kific---~ 

' 

Well Number 't~'I - E-is - '-! 1 Geologist M '- " 6 ~C' 14T Page 

Reviewed by -"2~/.'-C....i,:::;;:;;;..,}w1JJ.'-=U~:w..i.,wr-. _______ Date I Z. -7-~ 

Construction Data 

Description Diagram 

Depth 
in 

Feet 

l:J5 

/40 

l+f 

ISO 

ISS' 

/t-o 

/w~ 

/70 

l'!S' 

I~ 

w 
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WHC-SD-EN-TI-147, Rev. 0 

Osane11e AS-BUILT DIAGRAM I 
,acilic _,_ Ubon-

Well Number 12-'1 q • E l!j • '4 1 Geologist M . f_u Q ~c \.f'T Page '3 ot..1_ 

Reviewed by :z1-='=· ~(4 ~ Date I z.--, -N 

Construction Data Geologic/Hydrologic Data 
Depth 

in Diagram 
:. i. Description Diagram Feet Lithe. Lithologic Description 

"'' ... Q 'Lw'- --i-. ~--ii.•c-i 
• ••, I ... 

"l.'60. ~. ~ ; . CAll.-.o..l 
. 

'lc-5 - - ~ .... ...,o., µ..,.:> 
I· :·· ·. .' . . :· ., - ·-

0 0 · 4-,.f:h I . . . : ; ··.1 '2..., 0 _o 
~0"{ 6'-,.vt.1.. ~M, 1M£r. '2.· Cl ~ • . - :•, ~..in o::z 

. ~ . !i5i!!i:55,. • f • • •• 'li; ·r:;:> ·• •. o •o. -:;A-... o.., "~"'"'-I · · . .._ ===-- · I . - . . . - . 

'L 1. &1 ' C.~-£\.. -
----- ' ' ' '. 

at """ 1: ~-. ' <l 4 ~ 

(,. ~1.,9,. 2 
4 ' ' ,:, ' ' 

"~"'- c:; Cfl.E~ 

' . 
.. _ 

- . 

C. """l..t"I' , • ..i ~::f~~•1.~ ·• 
--

..:. ,· I 

·:?~·· C {"""~T' ~-"I 

' ' ' i~~,"tf <:er."""' ~s 
y .... 

'%t:~..i.* 1'E1.1.!T~ ,., 'IL 

' . 
I.' • • • ,;,1..1eA c,.,.i..., C - ~~ .... & :lo, ... t' 

) ~~-<- ~':'-..nilrh,-t.Cit 
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Aquifei Test Data WHC-SO-EN-Tl-147, Rev. 0 

location :1 ° O Foe.,~ 
Type of Aquifer Test .S I~ , 

t: /ClrtK ~O,,_:!, 

;p,,_:~c.~/..,,. ltw-tbclrP••' 

page ____ / __ of_.,./ ___ ___ 
i-=.,1... 5 

Oata for We11:::::-:::-=;:;,;::;;-i~~-:=Fz' ::'-="';-1 -- -Pumping Well .....;;;,~:::i ... ~-~-=i•;::="::.,_, 
Observation Wells _____ ,0 

How Q Measured - (_:., ~;-tJ) . . 
How W .L ·s Measured Srra.l 1'-o P&, k 3o t>-I'<', -f.,..,~""'6epth of Pump/ A1rp1pe _________ _ 

( ~Oi~'Fr.-:,m Pumplng W~ll t:;'' Pump On: date _____ time _____ _ 

~s. Point for W.L's i1 c ... + ft" rasi .. .i:. Pump Off: date - time _____ _ 
) 5 

7 
eration of Meas. Point J Duration of Aquifer Test -

't, 4'' ras ;.,. ,. ,~ rr. 2 1 ~ I,.,"'( < n..,,. ~"""' (:' .. c,$1. 

Time -.. . - Water Level Data ,, 
at t' -o Static Water Levei zfz.7.41 ~- ,.:ic. Discharge 

«:I 
t= 'E > Comments 

8 = Clock ConwwsioM Weter Rad- «:I 
Dev Time t t' Vt' RffCffl't or Corrections Level I or 1· ·~ Q a: 

~~ i43.31 1.67-~I i ,.., ll. ,J 

! ·~,,. I"'· I I I 7,...,..,, d1.1~,, ~el--c. 
Ii),.., ~''-'-• a .. --r't1'::d- # l'i' - I I 

I I I I I 
, - I I 

14451 P-..o-t ~.-- .r ~,,L <'. ~.:n of 12 '<; I I,. • lroc.. ....... ~ 
I I., 

i I 
lt44C I I Re+ 1c O ~ ,~lo-;,. I 

I 1;4~ I ! S/"4 .. ·c ..J.,,..r,.,, 0 ,1 "c .. ..,/Jk s"~- -.,:/.s I ~1t'' 
I!~~ I /~ +~ If A-r.. . . ---' 

..... 
A 

I I T~ =£ t:; p ldf /1 /. - , r,v - ·, . 

jrso:i! .. ,'~,,1..-f7fl •h ·-- '~ ,.,,, .;- :;: ~ ,-, 
I rc-... d I .. ,, A .... } .,.1,. t' I .,,,,../ I , ... 
, S;.rl I -4-.J .t- .A ~J - . - / l 

I I , I I I r • • L -- ···- - . 

I I I I I I I I I i I 

,!,___/? . _L,y I/ ~ ' I 
,I\. _ __ , 

;2C.2..'JC./ I tA~-- · -- I .,, 
I ~,.. I ,,f A.t,,,-~ ~ ~,,.J:n.., I _/,...L . A - L.:::> I/Cl.-70/ I -

! I 
I I (/ I I 

: ,: • I ' ! "~~~t ~, .. ,. ..,. f., ..l .. ·J. ;,,. I I J l'-.,IJI- n~~...,_ ~+,,;; ,- ,_ l ~o ! (o bk 4.,f ,au.J,,f J/t ~, .. c 

Itch-
I ~cf Ir-.+., .L ,,.. 13. ~' 1("~-f ~lk iH,.J I - ,., 
I I 

,,..tu ;-,_ L. i:: ,..,~ t , • ..1 1 • ; I I 

c- ,B'- ! I I "';-f..,,.. 1-1 .... ...... 'fl ,rf,o ! I I .. 
I -! ~ ! ! l i I I I 

! ·y-1, ull ::o (0 ,j 'j7' I -;l., ~+ ~, J, ! 
ti'-fo w .:-#i,/,o,..). 5/,..., I ,Pu, i, d ; f .... 1- 4 .. ~ , ,-.1, ~ 1 .. .,.. ,.- ' ,.u11) 

~A'f.f ~ .. ,_.....,-., • ,.,,,.1;-ti V ! .. 
I j)'2"' 

I - _, 
I I I 

I 

"'II/ I rYJI. I ' ,c; ;).7'/. {)' .c - ~ ,.,.. I" t-e,,,.: ~ 
I 

I I I I ! 
! I 
I 

I .. I 
I I I lJ/1/1) 11 I 'J/! 4 . i- - !I~ It> rz.):_q i 

! I IA/., ' '// .... -, If. 6, ·- ... c. 4!::i,t '/("'/1/,ff 
.j 

I ! I 

. I : I 
i I ·j 

I I I I I I I 
I I I I I I 
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.. 
Well Number zqt;- c 2.5 ·-~/ 

. WHC-SD-EN-TI-147, Rev. O. 

Date of Test 9-2.41-?!, 1,;-2.-3~ 
Pwt..-MA-s,, 

Procedure Number A r - , , f< c" ¢ 

WELL CONFIGURATION 

Borehole Diameter We 11 Depth 2 73 ,z , ---------- --------
Well Casing 'f" 
Inside Diameter 

Well Screen 
Inside Diameter -------- ---------

Length of Screened Interval /3.~' (kl•"' ,,,,ak,) Depth of Screen 2SS"'-2.7,' 

Comments 6'1-le.. Cot,flLC.,1-w. -1,z,,,,...Au&Lr '6+11 loot;e~ 
e.o,,, du&A-"':) s i'!, ~s+ s •" 1 o /2./r'I . 

SLUG INFORMATION 

g:{s1 ug Construction Materi a 1 s Car Lo"' sfed 
=t- ______ ....._. ______________ _ 

r-. t? , -u..-:L~ngth of S1 ug ____ o_. _o_5 ___ _ Diameter of Slug __ o._.:z._'1-_' ____ _ 

-~ Comments __________________________ _ 

-rnvolume of Attachments (if applicable) ______________ _ 

MEASUREMENT EQUIPMENT INFORMATION 

Make Model Serial Number 

Electric Tape 

Steel Tape L.u + f<;Y'\ $.,«pe,, /.1,_,o'{ Nwl,,;u,,,. L,.300-J'f 

·oat a l egger 1111 s.·+1.1 SE'JOOO B 1KB-7v1 

Transducer D.-LA,lc. t'i-'X'- ,, I D :z.,.:::. 3' (. 

Other .• 

C.6 
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WHC-SD-EN-TI-147, Rev. 0 

Equipment Record Form for the Installation and Removal of Data Loggers and 
Pressure Transducers· 

Initial Check: • (JJC... 

Purpose of Installation: 

to ......,o,,,·-lor slw, ,;,,.,j~c.J-;11.,;/ wil>,t:/n:,,-i,4/ -1-e:.-r ~sp "~es 

Monitored Hydro-logic Unit or Water Body: 
llp/J'r-_o, f ll n ~ _,, l""" Ai "',-1e,,- ( 1-Ja~~,d fo,-'1'hdn_} 

Date/Time of Installation: 9/~1!(;1 !'-/Jo hrs . I Procedure 
~N ... -1"\,r 

Fo 11 owed: l,v 1--'f ,~r 
!) 

Data Logger Make/Model: I>-1 Sif1.1 I s e 1000 .s 
Serial No.: .tk B-7o! Number of Channels Used: 1 
Pressure Trans..d.u.cer Full Scale Range: to,~: Well No. :~'9-E).5-4/ 
Make/Model: -· -

Dr'"' Jr... I PT-"K- J(. I ]> Serial No.: '2-&~3•/ Depth: .., .276 , /,,l,-,,,, ,,_""' 

Pressure Transducer Full Scale Range: Well No.: 
Make/Model: . 

Seri a 1 No.: Depth: 

Description of .. Oa.ta Logger Installation and Well Head Configuration: 

I J ··--; •• ,."'.:) $,I,,&. /c "" >., ., f II- - C 12 '>-"' ;s 5. 2. ff 
I ~ -' ,.,,;..,, ob,.,~ :;_,.J -sv,.f~-<L. I - -- -~~ 
.:,/,t, .~ II - J . 
/..-,V • . - - - ,. r -

Comments: 
S ':J i,,v4S pa$:./-ioMtl ,,,,-fo p/qc.,L ~l.,c,,-e,_ t;,e -ak ,- 1)11.N 

{i . . ~ud~ A 
J.,-e- 0~ ~lac./i f ~ 7YQl'fl.dv~,e~ doi,.,,,.,,, fhe.. '4G-//. _ J..,x) -f-o 
~ ~~:.!!~e hi: d1Jr"'.J ,k..,-ts fl'1 10/2./N J,e ,;a¢ s""!' p;,,ct..t.✓ 

cAb"-. JYf!»c.>d~ ~,c' , 'WJ l,"d f.> k f,,~, ... s>4 ol ~11 a~&I ,-e;d-_ 
t 

Equipment Installed Sy l>. ~ tf e.ve~~ ;- I Bill C n.,,,,,-,, 
Date/Time of Equipment Removal: Jo /j../gq o'foo h~. ··- · -

Decontamination--P.rocedure (if required): 

Equipment Removed By j)_ X. J.k-W Com t ,- B; / I Cron,-n 

C.7 
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WHC-SD-EN-TI-147, Rev. O 

{5/18/89, Rev. 0) 

ELECTRONIC DATA CONTROL FORM 

DATE ANO.SL.A.RT TIME OF DATA ACQUISITION ff/;_"!/~i1 /~: 5<:J. 

DATE AND ENO TIME OF DATA ACQUISITION "1(.L7 l,t:f l t 5: oo 

WELL NUMBER f= 2.S - if/ 

TYP.E OF TEST OR DATA _..;;..;;~:;...;;;.;;;.;;;.,..__::;;.~...iulili:.l:::;..:,_ _______ _ 

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER ~ ~ 
I~ cOOr?tS,, ~,,. U<a-701 

TEST NUMBER _ __., _______________ _ 

CHANNEL OR INPUT NUMBER __ .:l. ____________ _ 

UNITS OF VALUES RECORDED _,C_f: __________ _ 
NUMBER OF PAGES ATTACHED _2-____________ _ 

COMMENTS: 

en- DATA VALIDATION STATEMENT: 

The attached data r2present the_ dat a as originally recorded on the 
.. data logger. Any exceptions and reasons for such are indicated in 

the comments section. 

~ -'L.~,~- /P/J,/,?c 
) Name, title - Date 

• 

I • 

C.8 



WHC-SD-EN-TI-147, Rev. 0 

/ Well: 299-E25-41 0.6667 0.00 
I Test Date: September 29, 1989 0.7500 0.00 ' \ Start Time: 14:50 0.8333 0.00 

0.9167 0.00 
SElOOOB 1.0000 0.00 

Environmental Logger 1.0833 0.00 
09/29 16:33 1.1667 0.00 

1.2500 0.00 
Unit# 00701 Test# 4 1.3333 - 0.00 

1.4166 - 0.00 
INPUT 1: Level (F) 1.5000 - 0.00 

J ' 1.5833 - 0.00 
Reference 0.00 1.6667 - 0.00 
Scale factor 9.99 1.7500 - 0.00 
Offset 0.00 1.8333 - 0.00 

1. 9167 0.00 
Elapsed Time, Value, 2.0000 - 0.00 

min ft 2.5000 0.00 
------------- -------- 3.0000 - 0.00 

0.0000 0.94 3.5000 - 0.00 
0.0033 0.83 4.0000 - 0.00 
0.0066 0.74 4.5000 - 0.00 
0.0099 0.67 5.0000 - 0.00 
0.0133 0.61 5.5000 - 0.01 
0.0166 0.56 6.0000 - 0.01 
0.0200 0.51 6.5000 0.00 
0.0233 0.46 7.0000 - 0.01 

t .. 0.0266 - - 0.42 7.5000 - 0.01 

r r:n 0.0300 0.39 8.0000 0.01 
,--;- 0.0333 0.36 8.5000 - 0.00 , - . 

' "' 0.0500 0.24 9.0000 - 0.01 l . ,,......,, 

e·= 0.0666 0.17 9.5000 0.01 
f~ 0.0833 0.12 10.0000 - 0.01 
i..·:...., 0.1000 0.09 END [m 0 .1166 0.06 1 0"':!> 

0.1333 0.05 
0.1500 0.04 
0.1666 0.03 
0 .1833 0.02 
0.2000 0.02 -
0.2166 0.01 
0.2333 0.01 
0.2500 0.01 
0.2666 0.01 
0.2833 0.01 
0.3000 0.00 
0.3166 0.00 
0.3333 0.00 
0.4167 0.00 
0.5000 0.00 
0.5833 0.00 

C.9 



-

WHC-SD-EN-Tl-147, Rev. 0 

(5/18/89, Rev. 0) 

ELECTRONIC DATA CONTROL FORM 

DATE ANO.START TIME OF DATA ACQUISITION 9 /-i'f/ t5i 
DATE ANO END TIME OF DATA ACQUISITION 'r(J., "l( f 2 
WELL NUMBER f= 2. S° - '-/ / 

'I; =3 .. 7i.:" ; C .) 7 . 5 ,) 
- · /v 

IG ~ '-l--5 I~. 

TYP£ OF TEST OR DATA ~~ /44* 
TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER 

!~ /CJe)f:) ,3 / ~ rt:-
~ J,§ 

ll<t:s- 7" J 
TEST NUMBER -~5' _______________ _ 

CHANNEL OR INPUT NUMBER _ __. ___________ _ 

UNITS OF VALUES RECORDED __ -f_-t-__________ _ 
NUMBER OF PAGES ATTACHED __ 2... __________ _ 

COMMENTS: .;f_.y- S: "' ~ • 

DATA VALIDATION STATEMENT: 

The attached data represent the data as originally recorded on the 
.. data logger. Any exceptions and reasons for such are indicated in 

the comments section. 

f.t½, C ~/ ~J Dat:o,{_.?j.P? 

• 

C.10 



WHC-SD-EN-TI-147, Rev. 0 

, , Well: 299-E25-41 0.5833 2.56 
Test Date: September 29, 1989 0.6667 - 2.55 

Start Time: 15:05 0.7500 - 2.53 
0.8333 - 2.52 

SElOOOB 0.9167 - 2.51 
Environmental Logger 1.0000 - 2.49 

09/29 16:35 1.0833 - 2.48 
1.1667 - 2.48 

Unit# 00701 Test# 5 1.2500 - 2.47 
1.3333 - 2.47 

INPUT 1: Level (F) 1.4166 - 2.46 
1.5000 2.45 

Reference 0.00 1.5833 - 2.44 
Scale factor 9.99 1l 1.6667 - 2.43 
Offset 0.00 1.7500 - 2.42 

1.8333 - 2.41 
Elapsed Time, Value, 1. 9167 - 2.40 

min ft 2.0000 2.39 
------------- -------- 2.5000 - 2.32 

0.0000 - 4.32 3.0000 - 2.23 
0.0033 - 4.49 3.5000 - 2.19 
0.0066 4.34 4.0000 2.17 
0.0099 4.46 4.5000 2.14 
0.0133 - 4.45 5.0000 - 2.02 
0.0166 - 4.38 5.5000 - 1.96 
0.0200 - 4.29 6.0000 - 0.03 

" 
0.0233 - 4.15 6.5000 0.00 

C 0.0266 _,_; 3. 94 7.0000 .().00 
r..n 0.0300 - 3.84 7.5000 0.00 r::::l • 0.0333 - 3.81 8.0000 - 0.00 
a:!. 0.0500 3.63 8.5000 0.00 -I C:) 0.0666 3.48 9.0000 0.00 I C'tf':l - 0.0833 - 3.38 9.5000 - 0.00 m 0.1000 3.29 10.0000 0.00 ; en 

0 .1166 - 3.22 END 
0.1333 - 3.15 
0.1500 - 3.10 
0.1666 - 3.06 
0 .1833 - 3.02 
0.2000 2.98 
0.2166 - 2.95 
0.2333 - 2.86 
0.2500 2.83 
0.2666 - 2.80 
0.2833 - 2.78 
0.3000 - . 2. 76 
0.3166 - 2.74 

·0.3333 - 2.72 
0.4167 - 2.65 
0.5000 - 2.60 

C.11 
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WHC-SD-EN-TI-147, Rev. 0 

(5/18/89, Rev. 0) 

ELECTRONIC DATA CONTROL FORM 

DATE AND START TIME OF DATA ACQUISITION _1_0/_z_/g __ t __ o_e_-_~(_li_~ 

DATE AND END TIME OF DATA ACQUISITION _1_0_/_~ .... 11 .... f.._9...,,, __ c __ $....,3..._f_t,~---

WELL NUMBER __ ..., ____ "1 __ &9_-_e=--.:!......;S .... -_~ __ I ____________ _ 

TYPE OF TEST OR DATA ___ s __ 1~ .... ::f!'--.._:r __ ,,,_,_;«-1;......,.....,
1
1M _ _,1i_c;:_$_r-_____ _ 

,./ 0 

TYPE ANO IDENTIFICATION NUMBER OF DATA LOGGER :I~ S,~~ 
5e.,,,a/:::: 1 K. B-7o.1 

TEST NUMBER __ , _______________ _ 

CHANNEL OR INPUT NUMBER __ 1 ____________ _ 

UNITS OF VALUES RECORDED J<.Li -----------------... 
NUMBER OF PAGES ATTACHED _..._ ___________ _ 

COMMENTS: 

PATA VALIDATION STATEMENT: 

The attached data represent the data as originally recorded on the 
data logger. Any exceptions and reasons for such are indicated in 
the comments section. 

j)a1~4/ «~ ~ 
Name, title Date' ' 

C.12 
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WHC-SD-EN-TI-147, Rev. 0 

/ Well: 299-E25-41 0.5833 0.05 
Test Date: October 2, 1989 0.6667 0.05 

Start Time: 08:26 0.7500 0.04 
0.8333 0.04 

SElOOOB 0.9167 0.04 
Environmental Logger 1.0000 0.03 

10/02 14:42 1.0833 0.03 • 
1.1667 0.03 

Unit# 00701 Test# 6 1.2500 0.02 
1.3333 0.02 

INPUT 1: Level (F) 1.4166 0.02 
1.5000 0.02 

Reference 0.00 1.5833 0.02 
Scale factor 9.99 1.6667 0.02 
Offset 0.00 1.7500 0.01 

1.8333 0.01 
Elapsed Time, Value, 1.9167 0.01 

min ft 2.0000 0.01 
------------- -------- 2.5000 0.01 

0.0000 0.81 3.0000 0.01 
0.0033 0.81 3.5000 0.01 
0.0066 0.81 4.0000 0.01 
0.0099 0.77 4.5000 0.01 
0.0133 0.72 5.0000 0.01 
0.0166 0.94 5.5000 0.00 
0.0200 0.88 6.0000 0.00 
0.0233 0.84 6.5000 0.00 

l 0.0266 1.01 7.0000 0.00 c........ 
Ln. 0.0300 1.21 7.5000 0.00 
~ 0.0333 1.09 8.0000 0.00 c 
~ 0.0500 1.21 8. 5000 .. 0.00 -C2 0.0666 1.42 9.0000 0.01 m 0.0833 1.35 9.5000 0.00 -en 0.1000 0.61 10.0000 . 0.00 en, 

0 .1166 0.60 END 
0.1333 0.46 
0.1500 0.36 
0 .1666 0.28 
0 .1833 0.23 
0.2000 0.19 
0.2166 0.16 
0.2333 0.14 
0.2500 0 .12 
0.2666 0.11 
0.2833 0.10 
0.3000 0.09 
0.3166 0.08 
0.3333 0.08 
0.4167 0.06 
0.5000 0.05 
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WHC-SD-EN-Tl-147, Rev. 0 

(5/18/89, Rev. 0) 

ELECTRONIC DATA CONTROL FORM 

DATE AND START TIME OF DATA ACQUISITION __ , 0
.._/_·~ .... /: __ 81...-, -~-~_i __ '.fO_h1"5_. 

DATE AND END TIME OF DATA ACQUISITION __ ,~_,/_2.-_/_i4:f_, __ og_1.,g_h_l'S_. 

WELL NUMBER ______ :z._q_q_-_E_2 __ ;-__ ~_'f .... l _________ _ 

TYPE OF TEST OR DATA ___ 5....,/...,.';J-+---lv ___ , __ :-r,....,'h /i._m ___ -. ..... -a l ......... "11 .... e __ $_f ___ _ 

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER :I~ S~i,,( 
5e,..,~/ ~ .J k B-70.1 

TEST NUMBER __ 7 ________________ _ 
CHANNEL OR INPUT NUMBER ___ ! _____________ _ 

UNITS. OF VALUES RECORDED -~-!er_' ___________ _ 

NUMBER OF PAGES ATTACHED _2. ____________ _ 

COMMENTS: 

DATA VALIDATION STATEMENT: 

The attached data represent the data as originally recorded on the 
data logger. Any exceptions and reasons for such are indicated in 
the comments section. 

b 1.¥ft}!t~~1, ,t;u:.1:z:r 
Name, title Date' ' 
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Wel 1: 299-E25-41 0.6667 0.36 
! ~, Test Date: October 2, 1989 0.7500 - 0.31 

Start Time: 08:40 0.8333 - 0.26 
0.9167 - 0.22 

SElOOOB 1.0000 0.19 
Environmental Logger 1.0833 - 0.16 

10/02 14:46 1.1667 - 0.14 
1.2500 0.13 

Unit# 00701 Test# 7 1.3333 - 0.11 
1.4166 - 0.10 

INPUT 1: Level (F) 1.5000 - 0.09 
1.5833 - 0.08 

Reference 0.00 1.6667 - 0.07 
Scale factor 9.99 1. 7500 - 0.06 
Offset · 0.00 1.8333 - 0.06 

1. 9167 - 0.05 
Elapsed Time, Value, 2.0000 - 0.05 

min ft 2.5000 0.02 
------------- -------- 3.0000 - 0.01 

0.0000 - 3.27 3.5000 - 0.00 
0.0033 - 3.27 4.0000 0.00 
0.0066 - 3.24 4.5000 0.00 
0.0099 - 3.21 5.0000 0.00 
0.0133 - 3.06 5.5000 0.00 
0.0166 - 3.02 6.0000 0.00 
0.0200 - 2.95 6.5000 0.00 

r 0.0233 - 2.93 7.0000 0. 00 
c,_.. 0.0266 - 2.92 7.5000 0.00 
Ln 0.0300 2.84 END .t.:::l' -

ii 0.0333 - 2.81 
~ 0.0500 2.63 -c:::i . 0.0666 - 2.47 m - 0.0833 - 2. 
C"l"2: 0.1000 2. 9 o-,;;, -

0 .1166 - 2.06 
0.1333 - 1.93 
0.1500 - 1.82 
0.1666 - 1. 72 
0 .1833 1. 62 
0.2000 - 1.52 
0.2166 - 1.43 
0.2333 - 1.34 
0.2500 - 1.27 
0.2666 - 1.19 
0.2833 - 1.12 
0.3000 - 1.06 
0.3166 - 1.00 
0.3333 0.95 
0.4167 - 0.72 
0.5000 - 0.56 
0.5833 - 0.45 
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WELL 299-(25-41, SLUG WITHDRAWAL TEST 65 
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00000 WELL 299-£25-41, SLUG WITHDRAWAL TEST #5 
Y1 SHIFT = 1.96 ft 

Yo PROJECTED = 1.86 fl 
Yo OBSERVED = 2.36 ft 

re= 0.2297 ft 
LINEAR BEST FIT LINE; log 10(Y)= -1.4.Jx + 0.27 

K=(r/ ln(R./r.)/2L.t) • ln(Y0 /Y1) 
0.96 fl 

K=( (0.2297)2 (2.35) / 2( 1.3.8)(0.20) ) • ln(1.B6/0.96) 

K= 21 ft/day 
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WELL 299-E25~41, SLUG WITHDRAWAL TEST #5, Yt SHIFT •l.96 ft 
***'**'llnlMlr***********'***********11nHM!r*'IHr*****••·····•k11Mir-Jr*ilrlr 

THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE• "THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 
**********1'Mlr**11nlr*****-***'**********'llrTH•········ 
••••••••k*'**************'IIMlr*rrlr••••••••H-**-H-'llnlMlr** 
RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL. 
•••••••••w******••••••••••••••••••""**"'•••••••••• 
Re (ft) 

.2297 

Rw (ft} Le (ft} 

.3333 13.8000 

Lw ( ft} 

13 .8000 

H (ft) 

95.0000 
************************************************ 
Le/Rw • 41.4000000 
A• . 2.8792960 
B• 4.568365E-001 
c- 2.4968560 
SANDPACK POROSITY• 3.000000E-001 
t (min)• 2.000000E-001 
1/t• 5.0000000 
Yo• (ft} 1.8600000 
Yt• (ft} 9.600000E-001 
1/t ln(Yo/Yt)• 3.3069920 
ln[(H-Lw)/Rw]• 5.4955270 
ln(Re/Rw)• 2.3494690 
********'*********-********-A-**********~·········· 
K (ft/day) • 21.3947600 
....................... **••·························· T OF THE SATURATED SCREEN INTERVAL 
(ft2/day}• 295.2477000 
················••*****1l**••···················· 
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00000 WELL 299-(25- 41, SLUG WITHDRAWAL TEST #7 

Yo PROJECTED= 3.18 ft 
Yo OBSERVED= 3.27 fl 

re= 0.2297 rt 
LINEAR BEST FIT LINE; log 10(Y)= -1.60x + 0.50 

~ 1 
K=(rc2 ln(R./r.) )/2L.t) • ln(Yo/Y,) 

...... -~ 
K=( (0.2297)2 (2 .35) / 2( 13.8)(0.25) ) • ln(J.18/1.27) -~ 

E ~ 

:::c >- n ~ 
I 

K= 24 ft/day V, w C 
I c., 

0 l'T1 z :z: 
I) I n <( 

~ . I 0 -N I 0 u 0 -0 0 .,. 
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0.01 
t= 0.25 min 
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WELL 299-E25-41, SLUG WITHDRAWAL TEST #7 

THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE• "THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989 . 
...... 'Jlnlrlnirlr ...... ** ...... *** .................. * ................. * ............ ** .... ••······· 
···········•·rilr** .................. ~r,l··················· RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL . ................................................... 
Re (ft) 

.2297 

Rw (ft) Le (ft) 

.3333 13.8000 

Le/Rw • 41.4000000 
A• 2.8792960 
B• 4.568365E-001 
c- 2.4968560 

Lw (ft) 

13.8000 

SANDPACK POROSITY• 3.000000E-001 
t (min)• 2.SOOOOOE-001 
1/t• 4.0000000 
Yo• (ft) 3.1800000 
Vt• (ft) 1.2700000 
1/t ln(Yo/Yt)• 3.6714570 
ln[(H-Lw)/Rw]• 5.4955270 
ln(Re/Rw)• 2.3494690 

H (ft) 

95.0000 

................... ~*~ ...... ~****'A-*•············••* 
K (ft/day)• 23.7527200 

~*~*~~··············•*""*••··········· T OF THE SATURATED SCREEN INTERVAL 
{ft2/day)• 327.7876000 
.................... ~ ...... **""11rA••················· 

C.21 
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QOOOO WELL 299-[25-41, SLUG INJECTION TEST #4 

Yo PROJECTED = 0.89 ft 
Yo OBSERVED = 0.94 ft 

re= 0.2297 fl 
LINEAR BEST FIT LINE; log10(Y)= -12.22>< + -0.05 

K=(r/ ln{R./r.)/2L.l) • ln{Y0 /Y,) 
K=( {0.2297)2 (2.35) / 2( 13.8)(0.025) ) • ln{0.89/0.44) 

IK= 182 fl/day I 
0.1 

0 

0 

0 
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l= 0.025 min 
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WELL 299-E25-41, SLUG INJECTION TEST #4 
********************************************************** 

_ THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER ANO RICE SLUG TEST METHOD. 
SOURCE• "THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989 . 
.......... *************•********************* ...... 

....................... *••························· RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL . 
•••••••••••••••••••••••••••••••••••••••••••••••• 
Re ( ft) 

.2297 

Rw (ft) Le (ft) 

.3333 13.8000 

Lw ( ft) 

13.8000 

H (ft) 

95.0000 
·••******•**************•*****•***•***********•* 
Le/Rw • 41.4000000 
A• 2.8792960 
B• 4.568365E-001 
c- 2.4968560 
SANDPACK POROSITY• 3.000000E-001 
t (min}• 2.SOOOOOE-002 
1/t• 40.0000000 
Yo• (ft) 8.900000E-001 

. Yt• (ft) 4.400000E-001 
1/t ln(Yo/Yt)• 28.1778700 
ln[(H-Lw)/Rw]• 5.4955270 
ln(Re/Rw)• 2.3494690 
.... *••···••*******••···••*******•*********••**** 
K (ft/day) • 182.2982000 
**************••········ ... •••••••••••••••••••••• T OF THE SATURATED SCREEN INTERVAL 
{ft2/day}• 2515.7150000 ...................................................... 
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00000 WELL 299-E25-41, SLUG INJECTION TEST #6 

Yo PROJECTED= 1.02 rt 
Yo OBSERVED= 1.42 rt 

r0 = 0.2297 fl , 

LINEAR BEST FIT LINE; log10(Y)= -5.51 x + 0.01 

K=(r/ ln(R./r.) )/2L.t) • ln(Y0 /Y,) 
K=( (0.2297) 2 (2.35) / 2(13.8)(0.08) ) • ln(1.02/0.37) 

K= 82 fl/day 

o a o 

0 0 0 

0 0 0 

0 0 0 0 0 0 

l= 0 .08 min 
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WELL 299-E25-41, SLUG INJECTION TEST #6 
********* *************************~*************** 

THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE• "THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 
************************************************ 
************************************************* 
RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL. 
************************************************ 
Re (ft) 

.2297 

Rw (ft) Le (ft) 

.3333 13.8000 

Lw (ft) 

13.8000 

H (ft) 

95.0000 
*********************'*11M1r'*11M1r** ................ **********•ilrw 
Le/Rw • 41.4000000 
A• 2.8792960 
B• 4.568365E-001 
c- 2.4968560 
SANDPACK POROSITY• 3.000000E-001 
t (min)• 8.000000E-002 
1/t• 12.5000000 
Yo• (ft) 1.0200000 
Vt• (ft) 3.700000E-001 
1/t 1n{Yo/Yt)• 12.6756900 
1n[(H-Lw)/Rw]• 5.4955270 
ln{Re/Rw)• 2.3494690 
************************************************ 
K (ft/day)• 82.0060400 
······~················*""******************** 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day}•·· 1131.6830000 
************************************************ 

C.27 
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APPENDIX D 

TEST PATA AND ANALYSIS FOR WELL 299-E27-12 

This appendix contains the as-built diagram for the well construction, 
~Slug Test Record Form, Aquifer Test Data Sheets, Equipment Record Forms, 
Electronic Data Control Forms, and accompanying data logs and plots for well 

~ 299-E27-12. 
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AS-BUILT DIAGRAM I 
Well Number _Z_4 __ ~_-_E_Z_7_-_12-____ Geologist 12 ~U~ Page __ l_of...2..... 

Reviewed by 7Jt-rn?L- Date ___ /1.._-...._7-__ ,-_.·'i _________ --1 
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WHC-SD-EN-TI-147, Rev. 0 

•:>saneue AS-BUILT DIAGRAM I 
. ,ac,1,c --U-.IOnft .. 

" Well Number Zt\~·- E Z.7 · I z_ Geologist -e . M:HGV" Page .l!, ot_,S_ 

Reviewed by 1i.='-k,L1 - Date /z_-7-~ 

Construction Data Geologic/Hydrologic Data 
Depth 

in Diagram 

-~ Description Diagram Feet Litho. Lithologic Description 
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e Aquifer Test Data WHC-SD-EN-TI-147, Rev. 0 
page I of 1 

Oata for Well Zv9 • J::~?-/~ 

Location ;?oo 4-~c k, c u-nJ /4,-
Type of Aquifer Test .5;;_, Gzt: 
How C Measured ____ , _______ _ 

How W L.'s Measured E~ r..? I ?'f , tre'!'s 

Rad./Oist. of/From Pumping Well Z .. 

Pumping Well _____ _ 

Observation Wells_-___ _ 

Oepth of Pump/Airpipe _________ _ 
Pump On: date - time ______ _ - ,./"" . Meas. Point for W.L 's l:':;2' r" ~, a 

Elevation of Meas Point -

Pump Off: date _____ time _____ _ 

Duration of Aquifer Test -
..:.J,_,,,; -~- -:;, E ..t:.- . -,. ;,. ,., 6'!'1'· . --- ,..,/ 

Time I Water Level Data J/ 
, 

'-c 
att'-O Static Water Level Discharge 

m 
. t - => Comments 

Clock . Con~ns Weier 
I or 1· I Rud- 1 a= m 

Dav Time I 
.. Vf Aadir.; er Corrections L.evel i"9 Q cc • 

i ' JZ,~ ~~ l...j~-1"'1 

i {-HI,: J =1 ,-1 
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WHC-SD-EN-TI-147, Rev. 0 

... Equipment Record Fonn for the Installation and Removal of Data Loggers and 
Pressure Transducers 

Initial Check: J"" \J . Le,.~ 

Purpose of Insta 11 at ion: 
'l"'lb"-t~~ WI- c:..~a- ~\er 

S/1.<.4 ~-r 
Monitored Hydro logic Unit or Water Body: 

SA:+. s~ •·"'-+, 
Date/Time of Installation: ,~;~/&a. 13:,o jProcedure Fo 11 owed: ~L-4 

Data Logger Make/Model: tJ._,,_;-t- s21coo'o 

Seri al No.: 1~--:;.o, !Number of Channels Used: l 

Pressure Transducer Full Scale Range: JO~ 
. Well No.: 2..~,-~; J 

Make/Model: 
.r .... s ,+-r- PT,.. tl&'fD Serial No.:?-S'f/'JS Depth: l4. '/ ,&/O<.J .i ~ 

Pressure Transducer Full Scale Range: We 11 No.: 
Make/Model: 

Seri a 1 No.: Depth: 

Description of Data Looaer Installation and Well Head Configuration: 

. (,; ..... ·--a---~[ (!};:.;; _,I 

'-•C-<.,.1£U. ~~ I -~~~ 

Connnents: 

Equipment Installed By :r-. V• ~of".:;~ 

Date/Time of Equipment Removal: 1). ' - - - ,._ • - I 6/i..o 111soo 

Oecontaminatior. Procedure (if required): I 
Equipment Removed By :ru~ ~c} __ ,., 

., 
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- WHC-SD-EN-Tl-147, Rev . 0 

Location C - 7Au~',s Date of Test / O / 15 / f>'t 
well Number ~'1't- F°:J-7-1;..... Procedure Number ~r-·c. 

. Type of Test (s) S~ 

Personnel Conducting Test ____ :,.:.i' o~r:..;::s~L:ic:M~•--------------
,1 

WELL CONFIGURATION 

' Weil Depth ;z. r/. s Toe __ ......,.........., ______ _ . ~~ Borehole Diameter o --------
Well Casing 
!ns i de Diameter ·· "t' " 

Well Screen 
Inside Diameter ------- ---------

';l,.() --
L_ength of Screened Interval H ....... - Depth of Screen ;;J..S-/ - ;;1.. iZ/ 

Comments w;// ,s vnd-tv.L/4~d --------------------------------
SLUG INFORMATION 

Slug Construction Materials_Ctv? __ __,4,.,_n.__ok.f _________________ _ 
/ ~ Length of S l ug ____ v ___ --__ -_ "· - Diameter of S l ug _____ :2. ___ . .i ___ s_'_' __ 

· Comments --------------------------
Volume of Attachments (if applicable) ---------------

Electric Tape 

~Steel Ta;>e 

Data logger 

Transducer 

Other 

MEASUREMENT EQUIPMENT INFORMATION 

Make Hodel Serial Number 

0.7 



en 
lt"-J. 
t...n 
r-"'i 

ii 
~ -

WHC-SD-EN-TI-147, Rev. 0 
• 

(5/18/89 , Rev. 0) 

ELECTRONIC DATA CONTROL FORM 

DATE AND START TIME OF DATA ACQUISITION ___ 1~.,..t ... 1~..,..fi_B_.1 ____ /"'l...,.;2,$ __ _ ,, 
DATE AND END TIME OF DATA ACQUISITION __ ,_, ----'-~-~--

WELL NUMBER __ ...:,M.......__'!_-_l?-::;~ .... ;_-......... 1?:,.,...,;;:;,,,. _________ _ 

TYPE OF TEST OR DATA :S-/1c16 1'>,je cd:.;a"'-
TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER ______ _ 

~ N+- SC , ooo:p l Ki;;i - 3:2> I 

TEST NUMBER ___ X......, ___ 1 ______________ _ 
I CHANNEL OR INPUT NUMBER ______________ _ 

UNITS OF VALUES RECORDED -H- _./n,,._, r'f: 4d 
NUMBER OF PAGES ATTACHED __ z. ____________ _ 

COMMENTS: DL 

DATA VALIDATION STATEMENT: 

The attached data represent the data as origina11y recorded on the 
data logger. Any exceptions and reasons for such are indicated in 
the comments section. • 

~t1&,L 
Name, tit~ Date ~ 
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WHC-SD-EN-Tl-147, Rev. 0 

Well: 299-E27-12 0.5833 0.00 
Test Date: October 19, 1989 0.6667 0.00 

Start time: 14:25 0.7500 0.00 
0.8333 0.00 

SElOOOB 0.9167 0.00 
Environmental Logger 1.0000 0.00 

10/19 16:52 1.0833 o.oo 
1.1667 0.00 

Unit# 00701 Test# 4 1.2500 0.00 
1.3333 0.00 . INPUT 1: Level (F) 1.4166 0.00 
1.5000 0.00 

Reference 0.00 1.5833 0.00 
Scale factor 9.99 1.6667 0.00 
Offset - 0.01 1.7500 0.00 

1.8333 0.00 
Elapsed Time, Value, 1. 9167 0.00 

min ft 2.0000 0.00 
------------- -------- 2.5000 0.00 

0.0000 0.30 3.0000 0.00 
0.0033 - a.so 3.5000 0.00 
0.0066 - 0.14 4.0000 0.00 
0.0099 0.18 4.5000 0.00 
0.0133 - 0.13 5.0000 0.00 
0.0166 0.05 5.5000 0.00 
0.0200 0.00 6.0000 0.00 
0.0233 .. 0. 02 6.5000 0.00 

C 0.0266 0.02 7.0000 0.00 C' -
LI") 0.0300 0.02 7.5000 0.00 
£:::! 0.0333 0.03 8.0000 0.00 lj 

a:? 0.0500 - 0.00 8.5000 0.00 -C::l 0.0666 0.00 9.0000 0.00 
~ 0.0833 0.00 9.5000 0.00 -~ 0.1000 0.00 10.0000 0.00 en, 

0.1166 0.00 END 
0.1333 0.00 
0 .1500 0.00 
0 .1666 0.00 
0 .1833 0.00 
0.2000 0.00 

'{;: 0.2166 0.00 
0.2333 0.00 
0.2500 0.00 
0.2666 0.00 
0.2833 0.00 
0.3000 0.00 
0.3166 0.00 
0.3333 0.00 
0.4167 0.00 
0.5000 0.00 
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WHC-SD-EN-TI-147, Rev. 0 

(5/18/89, Rev. 0) 

ELECTRONIC DATA CONTROL FORM 

DATE AND START TIME OF DATA ACQUISITION 10 I I"! /g &f 
' I 

1~3 'i 
DATE AND END TIME OF DATA ACQUISITION ___ ,, ____ 1~_1'1 __ 

WELL NUMBER ___ £,..._q.......,9_-_c_-_o2._?-_-_l_-l......_ _______ _ 

TYPE OF TEST OR DATA ;51~ "'-' Z> 
0 

TYPE ANO IDENTIFICATION NUMBER OF DATA LOGGER ______ _ 

TEST NUMBER ----------------------
CHANNEL OR INPUT NUMBER __ , ____________ _ 

UNITS OF VALUES RECORDED ...Lt -hpe, r~. /4J 
NUMBER OF PAGES ATTACHED --~;:a... __________ _ 

COMMENTS: 
l)L 

DATA VALIDATION STATEMENT: 

The attached data represent the data as originally recorded on the 
data logger. Any exceptions and reasons for such are indicated in 
the comments section. 

,:rv~k. 
Name, title Date ' 
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WHC-SD-EN-Tl-147, Rev. 0 

Well: 299-E27-12 0.5833 0.00 
Test Date: October 19, 1989 0.6667 - 0.00 

Start Time: 14:39 0.7500 - 0.00 
0.8333 - 0.00 

SElOOOB 0.9167 - 0.00 
Environmental Logger 1.0000 - 0.00 

10/19 16:53 1.0833 - 0.00 
1.1667 - 0.00 

Unit# 00701 Test# 5 1.2500 - 0.00 
1.3333 0.00 

INPUT 1: Level {F) 1.4166 - 0.00 
1.5000 - 0.00 

Reference 0.00 1.5833 - 0.00 
Scale factor 9.99 1.6667 - 0.00 
Offset ,.- 0. 01 1.7500 - 0.00 

1.8333 - 0.00 
Elapsed Time, Value, 1. 9167 - 0.00 

min ft 2. 0000 0.00 
------------- -------- 2.5000 - 0.00 

0.0000 - 0.15 3.0000 - 0.00 
0.0033 - 0.31 3.5000 - 0.00 
0.0066 0.34 4.0000 0.00 
0.0099 - 0.32 4.5000 - 0.00 
0.0133 0.26 5.0000 0.00 
0.0166 - 0.17 5.5000 - 0.00 
0.0200 - 0.09 6.0000 - 0.00 
0.0233 - ·I ' 0 • 02 6.5000 - 0.00 -C- ~ 0.0266 0.01 7.0000 - 0.00 

f.:.n 0.0300 0.03 7.5000 - 0.00 ..c::'! 
Ii: 0.0333 0.03 8.0000 - 0.00 

'!:!:?. 0.0500 0.00 8.5000 0.00 -c:::2 0.0666 - 0.00 9.0000 - 0.00 i::"n · - 0.0833 - 0.00 9.5000 - 0.00 
0-"l' 0.1000 - 0.00 10.0000 0.00 c:r.t -

0.1166 - 0.00 END 
0 .1333 - 0.00 
0.1500 - 0.00 
0 .1666 - 0.00 
0.1833 - 0.00 
0.2000 - 0.00 
0.2166 - 0.00 
0.2333 - 0.00 
0.2500 - 0.00 
0.2666 - 0.00 
0.2833 - 0.00 
0.3000 - 0.00 
0.3166 - 0.00 
0.3333 - 0.00 
0.4167 - 0.00 
0.5000 - 0.00 
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WHC-SD-EN-TI-147, Rev. 0 

(5/18/89, Rev. 0) 

aECTRONIC DATA CONTROL FORM 

DATE AND START TIME OF DATA ACQUISITION __ I __ 0"-/_11_,,_,/...a;;S ..... ':2 ____ -"""'J_c../,i,.;:S'_.-~ ,, 
DATE AND END TIME OF DATA ACQUISITION --------'-1...,.,5j....,Q~31.....-

WELL NUMBER ,aq'f - E.7-l-- I~ 

TYPE OF TEST OR DATA .:5 ¼ ,·3,f ,ttr'r>z 
TYPE AND IOENTWCATI_oN NUMBER OF DATA LOGGER 

. ~au~ ~c,ooo :c J ~1:? - +OI 
TEST NUMBER ___ C, _______________ _ 

CHANNEL OR INPUT NUMBER _ ___,,;/ ____________ _ 

UNITS OF VALUES RECORDED _-t/-__ ./J ____ ~-------'¥......,..,._· __;:;~--------
NUMBER OF PAGES ATTACHED ___ 2-___________ _ 

COMMENTS: 

DATA VALIDATION STATEMENT: 

The attached data represent the data as origina11y recorded on the 
data logger. Any exceptions and reasons for such are indicated in 
the comments section. 

;:rv.~L 
Name, title Date 

0.12 
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- WHC-SD-EN-TI-147, Rev. 0 

( Well: 299-E27-12 0.5833 0.00 
Test Date: October 19, 1989 0.6667 0.00 

Start Time: 14:53 0.7500 0.00 
0.8333 0.00 

SElOOOB 0.9167 0.00 
Environmental Logger 1.0000 0.00 

10/19 16:55 1.0833 0.00 
1.1667 0.00 

Unit# 00701 Test# 6 1.2500 0.00 

-· 1.3333 0.00 
INPUT 1: Level (F) 1.4166 0.00 

1.5000 0.00 
Reference 0.00 1.5833 0.00 
Scale factor 9.99 1.6667 0.00 
Offset .r· 0. 01 1.7500 0.00 

1.8333 0.00 
Elapsed Time, Va 1 ue, 1.9167 0.00 

min ft 2.0000 0.00 
------------- -------- 2.5000 0.00 

0.0000 0.55 3.0000 0.00 
0.0033 0.57 3.5000 0.00 
0.0066 0.56 4.0000 0.00 
0.0099 0.51 4.5000 0.00 
0.0133 0.51 5.0000 0.00 
0.0166 0.52 5.5000 0.00 
0.0200 0.21 6.0000 0.00 
0.0233 - = 0.35 6.5000 0.00 

' 0.0266 - 0.54 7.0000 0.00 
( - .... 

'" 0.0300 0.06 7.5000 0.00 L.n 
.LJ 

II 0.0333 - 0.23 8.0000 0.00 
co 0.0500 0.03 8.5000 o;oo - 0.0666 0.01 9.0000 0.00 Cl m - 0.0833 0.00 9.5000 0.00 
m 0.1000 0.00 10.0000 0.00 
en 0.1166 0.00 END 

0.1333 0.00 
0.1500 0.00 
0 .1666 0.00 
0 .1833 0.00 
0.2000 0.00 
0.2166 0.00 
0.2333 0.00 
0.2500 0.00 
0.2666 0.00 
0.2833 0.00 
0.3000 0.00 
0.3166 0.00 
0.3333 0.00 
0.4167 0.00 
0.5000 0.00 
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WHC-SD-EN-TI-147, Rev. 0 

(5/18/89, Rev. 0) 

ELECTRONIC DATA CONTROL FORM 

DATE AND START TIME OF DATA ACQUISITION __._10.,..,/_1f...,.,6-& ... q ___ 1~ .... o_~ __ 

DATE AND END TIME OF DATA ACQUISITION __ 1..,.~J .... 1-...,( ..... l8 .... f ______ ,s ___ 1_b __ 

WELL NUMBER ____ ;_, q ___ '/_-_€. ___ ;l_'? __ - ...,.1:J __________ _ 

TYPE OF TEST OR DATA ___ s __ -/..,.uCP"!"r ___ lAT_/.,.Q.,_ _______ _ 

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER ______ _ 
, I ::... ;:,u,,,1\,\,f . 58 I OOOJ:) ; KB- ~o 1 

TEST NUMBER ____ ?-______________ _ 

CHANNEL OR INPUT NUMBER __ / ____________ _ 

UNITS OF VALUES RECORDED ,__,f-_+ __ ..,o;h.........._,,.,,..., ___ ___.cef"""""""" .... •-4 ..... ~---------
Zi ~ 

NUMBER OF PAGES ATTACHED __ z. ____________ _ 

COMMENTS: 

DATA VALIDATION STATEMENT: 

The attached data represent the data as originally recorded on the 
data logger. Any exceptions and reasons for such are indicated in 
the comments section. 

;;;['~ I/ fa:j b. S ~•:, a-h ·r 
Name, title Date 

0.14 



WHC-SD-EN-TI-147, Rev. 0 

Wel 1: 299-E27-12 0.5833 0.00 
( Test Date: October 19, 1989 0.6667 0.00 

Start Time: 15:06 0.7500 0.00 
0.8333 0.00 

SElOOOB 0.9167 0.00 
Environmental Logger 1.0000 0.00 

10/19 16:57 1.0833 0.00 
1.1667 0.00 

Unit# 00701 Test# 7 1.2500 0.00 
1.3333 0.00 

INPUT 1: Level (F) 1.4166 0.00 
1.5000 0.00 

Reference 0.00 1.5833 0.00 
Scale factor 9.99 1.6667 0.00 
Offset - 0.01 1.7500 0.00 

1.8333 0 . .00 
Elapsed Time, Value, 1. 9167 0.00 

min ft 2.0000 0.00 
------------- -------- 2.5000 0.00 

0.0000 - 0.24 3.0000 0.00 
0.0033 - 0.31 3.5000 0.00 
0.0066 - 0.28 4.0000 0.00 
0.0099 - 0.20 4.5000 0.00 
0.0133 - 0.13 5.0000 0.00 
0.0166 - 0.06 5.5000 0.00 
0.0200 0.00 6.0000 0.00 

l 0.0233 0.03 6.5000 0.00 
('_ - 0.0266 0.05 7.0000 0.00 
Ln 0.0300 0.06 7.5000 0.00 .CJ ,., 0.0333 0.03 8.0000 0.00 .......... - 0.0500 0.00 8.5000 0.00 
c::>. 0.0666 0.00 9.0000 0.00 m - 0.0833 0.01 9.5000 0.00 
~ 0.1000 0.00 10.0000 0.00 cr.i, 

0 .1166 0.00 END 
0 .1333 0.00 
0.1500 0.00 
0.1666 0.00 
0.1.833 0.00 
0.2000 0.00 
0.2166 0.00 
0.2333 0.00 
0.2500 0.00 
0.2666 0.00 
0.2833 0.00 
0.3000 0.00 
0.3166 0.00 
0.3333 0.00 
0.4167 0.00 
0.5000 0.00 
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WHC-SD-EN-Tl-147, Rev. 0 

(5/18/89, Rev. 0) 

ELECTRONIC DATA CONTROL FORM 

DATE AND START TIME OF DATA ACQUISITION /¼c /Sf 0 7'1-3 ~'1: ....... , __,,,.._......,.. _______ _ 
DATE AND ENO TIME OF DATA ACQUISITION _1_o .... /u_&9 ______ 0_7 .... 5:J...._/,,_rS-_ 

WELL NUMBER ~ft-,{r22 -(t 

TYPE OF TEST OR OAiA __ .s_1""""J:--,&4J ... q; ___________ _ 

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER _r,,,, );-;,.,, 
HeYw,./t 5 £i0::,o B , 5/ r/ .11< 8-fdJ 

. i 

TEST NUMBER _eJ ______________________ _ 

CHANNEL OR INPUT NUMBER __ J ____________ _ 

UNITS oF VALUES RECORDED _h_r ____________ _ 

NUMBER OF PAGES ATTACHED _z-_____________ _ 

COMMENTS: 

DATA VALIDATION STATEMENT: 

The attached data represent the data as originally recorded on the 
data logger. Any exceptions and reasons for such are indicated in 
the comments section. 

j)~~k.i;;G: 
Name, title ' Date 

·-
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WHC-SD-EN-TI-147, Rev. 0 

Well: 299-E27-12 0.5833 - 0.00 
Test Date: October 20, 1989 0.6667 - 0.00 

Start Time: 07:43 0.7500 0.00 
0.8333 - 0.00 

SElOOOB 0.9167 0.00 
Environmental Logger 1.0000 - 0.00 

10/20 15:54 1.0833 0.00 
1.1667 - 0.00 

Unit# 00701 Test# 0 1.2500 - 0.00 
1.3333 - 0.00 

INPUT 1: Level {F) 1.4166 - 0.00 
1.5000 - 0.00 

Reference 0.00 1.5833 - 0.00 
Scale factor 9.99 1.6667 - 0.00 
Offset - 0.01 1.7500 - 0.00 

1.8333 - 0.00 
Elapsed Time, Value, l. 9167 - 0.00 

min ft 2.0000 0.00 
------------- -------- 2.5000 - 0.00 

0.0000 - 0.25 3.0000 - 0.00 
0.0033 - 0.24 3.5000 - 0.00 
0.0066 - 0.20 4.0000 - 0.00 
0.0099 - 0.15 4.5000 - 0.00 
0.0133 - 0.09 5.0000 - 0.00 
0.0166 - 0.02 5.5000 - 0.00 
0.0200 0.00 6.0000 - 0.01 
0.0233 0.04 6.5000 - 0.01 r 0.0266 0 .10 7.0000 0.01 C' .. .. -

U"'l 0.0300 0.08 7.5000 - 0.01 s=:; 
Ii 0.0333 0.05 8.0000 0.01 

co 0.0500 0.00 8.5000 0.01 -c:::l 0.0666 - 0.00 9.0000 - 0.01 m 0.0833 0.00 9.5000 0.01 - -
O'"J 0.1000 0.00 10.0000 - 0.01 en 

0.1166 0.00 END 
0 .1333 0.00 
0.1500 - 0.00 
0.1666 - 0.00 
0 .1833 - 0.00 
0.2000 - 0.00 
0.2166 - 0.00 
0.2333 - 0.00 
0.2500 - 0.00 
0.2666 - 0.00 
0.2833 - 0.00 
0.3000 - 0.00 
0.3166 - 0.00 
0.3333 - 0.00 
0.4167 - 0.00 
0.5000 - 0.00 
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APPENDIX E 

TEST DATA AND ANALYSIS FOR WELL 299-E27-13 ~-
This appendix contains the as-built diagram for the well construction, 

Slug Test Record Form, Aquifer Test Data Sheets, Equipment Record Forms, 
Electronic Data Control Forms, and accompanying data logs and plots for 

-well 299-E27-13. 

E .1 
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- Aquifer Test Data WHC-SD-EN-TI-147, Rev. 0 
page ___ l __ of _____ / __ _ 

Data for Well :Z t:t'!- E .2. 7- I 3 

Location 2 oo t::.'a-.!. -f C 7a.,. k ~a,..,_ 
Type of AQuifer Test _.;:;~.;..;/"';;;,;,..,...7i;.,;;-e;.;;s ... -f ______ , 

Pumping Well _____ _ 

Observation Wells ____ _ 

How a Measured ____________ _ 

How W.L's Measured£ r111es-Cs& 1~,.,4,t) 1 f.n:, .. .;.4"C.C-0eptn of ?ump/Airpipe _________ _ 

~/Oist(gJ)'From Pumpin~ Well 2.. '' 
1 

Pump On: date_-_____ time _____ _ 

.. Meas. Point for W.L 's , 0 .e • f 'f '' ca.r,-,..; Pump Off: date - time _____ _ 
Elevatior,. of Meas. Poim _________ Duration of Aquifer Test _________ _ 

f .. I.~ t f I, rl ~ /OP • 'I • C t11U1t '4 is ,. 1. a -...e ~,.. ... JU, 

iime Water Level Data ~ 

at t' -o Static Water Level Dis~harge 
CD 

t= ~> Comments c~1 r I tit' Conversions I Weter I I Aud- s= 
CD 

Dav Time t RNd1119 or CorrKl:ons Lave! . •or• · I .ng Q cc 

10/20 I 0120 I I I 
!JRJJ 5M' 110 ,..-,. 
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WHC-SD-EN-TI-147, Rev. 0 

Location 2cK) East . C 11:J,,.k Foy-, Date of Test ,•/10/o~ 
PN:..-M "-.-So7 

Well .Number zqq_ E27 -13 Procedure Number AT-, , 1fc.v VJ. 

Type of Test (s ) ___ .S_h __ :31;1--_IA.l_, __ --f....,.ht/"-,._g.._,...,_a_l_1j_e_s_1 __________ _ 

Personnel Conducting Test _ __,:n~,-· _}./;..;~;.;,,w_c_o..;..M..;..e_; ____________ _ 

WELL CONFIGURATION 

We 11 Depth 2,4/-. 37 ' bel.w fa .. J sw,{o,< Sere ho 1 e Diameter t '' --------
Well Casing 
Inside Diameter 4'' --------

Well Screen 
Inside Diameter ---------

Length of Screened Interva 1 \:>.0.\1 (ee>czw ws.\.e.~ Depth of Screen '2.:14.1Jt' -c5s.~i' t>~. 

Comments /J/1I( ,"s 1.,h1dtv'(.-/optri 
I 

SLUG INFORMATION 

Slug Construction Materials CCJrb,m Jfu,I -------------------
Length of Slug _____ b_._o_' __ _ . f S 1 .., 1

'-' " D1ameter o ug_~_'T ______ _ 

Comments ---------------------------
Volume of Attachments (if applicable) ______________ _ 

MEASUREMENT EQUIPMENT INFORMATION 

Make Model Serial Number 

Electric Tape s lt)p< I,v/,·ur-1 • ., 51'-153 /'217'f 

Steel Tape L.u+ f::.,,,11 
Sw,--,-H;..,o'f fv-.bi1r1 l, 3oO -11.f 

Data ;•1 egger .1"" Sitw< He,,-;~ s £ 1oou B J. K fj-7D1 

Transducer Dri.tc.K PTX- I{, I j) 2S'f JC/ g 

Other 

E.6 
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WHC-SD-EN-TI-147, Rev. 0 

Equipment Record Form for the Installation and Removal cf Data Loggers and 
Pressure Transducers 

. 
Initial Check: ~k.. 

Purpose of Insta 11 at ion: 
Jo ,,,_,Oh/1'11,,. sli..j ,.,/./-;,,dk"11""'" I .Jes+ ~,p.ns&. 

Monitored Hydrologic Unit or Water Body: 
ltppe,-_,st {,/111 C,1)1 J, ·,, t. ' Aiu,fe~ 

Date/Time of Installation: ,ofa,o)gq o&'{O I.~ . !Procedure f_N 1.- -M.A.-sD7 Fo 11 owed: Jv1..-'1-
1 
Re..., 

Data Logger Make/Model: :!Yi s,·fw / 5 E JO()() 8 

Seri al No.: 1.k~-7~1 Number of Channels Used: t 

Pressure Transducer Full Scale Range: ,op~; Well No· : ZC1'1-f 2 7-, 3 
Make/Model: 

D Y;.i'-'I='- I PTx-,,, D Serial No.: zS'tt'i'l Depth :..,2 -,4 .4' ..,1,...., t..S . 

P~essure Transducer 
Make/Model: 

Fu 1-1 Seale Range: Well No.: 

Serial No.: Depth: 

Description of Data Logger Installation and Well Head Configuration: 
i-1•~ s+;,,::.._., .,p 4-" ,.~.-.. , i.S , . ,, 

~- . 'I,. ,.~ .... , 
"'l,o~ f ca .. .l s._,, ~"< • 

--6:fr~~:~~"'" /.,/ _, ,,, • I / I f I 
-

Corrments: 
SI~ f t>'Si +, ~ d.. qhv-(.. +~ -,t11+e, tre. [1>,e ,1~c. ,..,,_, 1.-GMS ~""' -c.s 

cJ.,,,.,.,._ ·+.: +~ r,.,+I.,_ • { .fhL -c ({. S 1'4,, M,Q~ ,l,J,~,,. 1-~~d ,~fo 

p• $i +;~"' l,e./_, ...,a-k.r. Ce~.,,,,,._porl l,os ,,..; 1-te""' F'-'rt £ ft..1' . 

Equipment Installed By ~- R. ~-c..-t:,," 

Date/Time of Equipment Removal: to/j.o/r; o~,s /,,~. 
Decontamination Procedure (if required): 

Equipment Removed By D. 2.. fve..., (;,.• ~.,. 

E.7 
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WHC-SD-EN-TI-147, Rev. 0 

(5/18/89, Rev. 0) 

ELECTRONIC DATA CONTROL FORM 

DATE ANO START TIME OF DATA ACQUISITION -✓ .... ~l'.i--~_,,q_l __ 19 __ o_3_4{,_~_r.s._ 

DATE AND END TIME OF DATA ACQUISITION __ ,_0 ... /7._6 .... /f __ q ___ D_i~_b_h_,s_. 

WELL NUMBER Gt, 9 - E~ r-13 

TYPE OF TEST OR DATA ___ s_,'-'_~_-ri_e_!>t _________ _ 

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER In s,·f.., 
1-1,r-. / r SE 1000 8 S/N 1 K B-,rJJ 

TEST NUMBER-------------------

CHANNEL OR !NP.UT NUMBER __ , ____________ _ 

UNITS OF VALUES RECORDED __ f_t ____________ _ 

NUMBER OF PAGES ATTACHED _::z._ ____________ _ 

COMMENTS: 

DATA VALIDATION STATEMENT: 

The attached data represent the data as originally recorded on the 
data logger . Any exceptions and reasons for such are indicated in 
the comments section. 

Name, title Date ' 

E.8 · . ./ 



WHC-SD--EN-TI-147, Rev. 0 

/ - Well: 299-E27-13 0.5833 0.00 
Test Date: October 20, 1989 0.6667 0.00 

Start Time: 08:46 0.7500 0.00 
0.8333 0.00 

SElOOOB 0.9167 0.00 
Environmental Logger 1.0000 0.00 

10/20 15:57 1.0833 0.00 
1.1667 0.00 

Unit# 00701 Test# 1 1.2500 0.00 
1.3333 0.00 

INPUT 1: Level (F) 1.4166 0.00 
1.5000 0.00 

Reference 0.00 1.5833 0.00 
Scale factor 9.99 1.6667 0.00 
Offset - 0.01 1.7500 0.00 

1.8333 0.00 
Elapsed Time, Value, 1. 9167 0.00 

min ft 2.0000 0.00 
------------- -------- 2.5000 0.01 

0.0000 - 0.23 3.0000 0.01 
0.0033 - 0.10 3.5000 0.00 
0.0066 0.53 4.0000 0.01 
0.0099 - 0.46 4.5000 0.01 
0.0133 - 0.36 5.0000 0.01 
·o. 0166 - 0.30 5.5000 0.01 
0.0200 - 0.24 6.0000 0.01 
0.0233 - . 0.20 6.5000 0.01 

C 0.0266 - 0.17 7.0000 0.01 ,_ 

Ln 0.0300 - 0.15 7.5000 0.01 
r::::::t 0.0333 0.14 8.0000 0.01 ii-
o::!. 0.0500 - 0.06 8.5000 0.01 -~ 0.0666 - 0.01 9.0000 0.01 
i::-n 0.0833 - 0.00 9.5000 0.01 -m 0 .1000 0.00 10.0000 0.01 
O"".! 0 .1166 0.00 END 

0.1333 0.00 
0.1500 0.00 
0.1666 0.00 
0.1833 0.00 
0.2000 0.00 
0.2166 0.00 
0.2333 0.00 
0.2500 0.00 
0.2666 0.00 
0.2833 0.00 
0.3000 0.00 
0.3166 0.00 
0.3333 0.00 
0.4167 0.00 
0.5000 0.00 

E.9 



WHC-SD-EN-TI-147, Rev. 0 

(5/18/89, Rev. 0) 

ELECTRONIC DATA CONTROL FORM 

DATE AND START TIME OF DATA ACQUISITION _1 __ 0._h_"""o"""'/6'f_.____.,4i_:c ___ o __ 
; I 

DATE AND ENO TIME OF DATA ACQUISITION __ ,~ .... P-~ .... /_1'1 ___ ~9_1_o_~rr ___ 

WELL NUMBER2'1_" __ '.::: ........ n ... "' .... 7_-_, 3 _______________ _ 

TYPE OF TEST OR DATA ___ 5_1'-' .... ~----~ .... e':> __ t __________ _ 

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER ::I~ Sif1.1 
Hey-,·+ 5£1000 B SIN .JkB-7ti1 

TEST NUMBER ___ z.. __________________ _ 

CHANNEL OR INPUT NUMBER _1 _____________ _ 

UNITS OF VALUES RECORDED _f_i ____________ _ 

NUMBER OF PAGES ATTACHED _2 ____________ _ 

COMMENTS: 

DATA VALIDATION STATEMENT: 

The attached data represent the data as originally recorded on the 
data logger. Pmy exceptions and reasons for such are indicated in 
the comments section. 

24lt4dl ~I ~ 
Name, title Date 

E.10 / 



WHC-SD-EN-TI-147, Rev. 0 

( Well: 299-E27-13 0.5833 0.00 
Test Date: October 20, 1989 0.6667 0.00 

Start Time: 09:00 0.7500 0.00 
0.8333 0.00 

SEIOOOB · 0.9167 0.00 
Environmental Logger 1.0000 0.00 

10/20 15:59 1.0833 0.00 
1.1667 0.00 

Unit# 00701 Test# 2 1.2500 0.00 
1.3333 0.00 

INPUT 1: Level (F) 1.4166 0.00 
1.5000 0.00 

Reference 0.00 1.5833 0.00 
Scale factor 9.99 1.6667 0.00 
Offset -: 0.01 1.7500 0.00 

1.8333 0.00 
Elapsed Time, Value, 1. 9167 0.00 

min ft 2.0000 0.00 
------------- -------- 2.5000 0.00 

0.0000 0.07 3.0000 0.00 
0.0033 - 0.74 3.5000 0.00 
0.0066 - 1.07 4.0000 0.00 
0.0099 - 1.02 4.5000 0.00 
0.0133 - 0.89 5.0000 0.00 . 
0.0166 - 0.79 5.5000 0.00 
0.0200 - 0.72 6.0000 0.00 

- 0.0233 - - 0. 64 6.5000 0.00 
I...,.,.. 0.0266 - 0.58 7.0000 0.00 u-) 

0.0300 0.54 7.5000 0.00 ~ -
,t 0.0333 0.49 8.0000 0.00 u...: - 0.0500 - o·.31 8.5000 0.00 

c:::l 0.0666 0.20 9.0000 0.00 ~ - 0.0833 0 .13 9.5000 0.00 m 
ct::n 0.1000 - 0.08 10.0000 0.00 

0.1166 - 0.05 END 
0.1333 - 0.03 
0.1500 - 0.02 
0.1666 - 0.01 
0.1833 - 0.00 
0.2000 - 0.00 
0.2166 - 0.00 
0.2333 0.00 
0.2500 0.00 
0.2666 0.00 
0.2833 0.00 
0.3000 0.00 
0.3166 0.00 
0.3333 0.00 
0.4167 0.00 
0.5000 0.00 

E.11 
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0 

-0.20 0 0 
0 

0 0 
...--.. 

0 ..._, 
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w 0 
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z 0 0 
n 
I 

<( 0 V) 

I -0.60 CJ 
I 

u 0 ,.,, 
00000 WELL 299 - E27-13, SLUG WITHDRAWAL TEST ,~ :z ,.,, I 

-' 0 o o o o o WELL 299-[27-13, SLUG WITHDRAWAL TEST -I 
~ w ..... 
N 

Gj - 0.80 
I 

0 
..... 
~ 

-' ...... .. 
et: 0 :::0 

w ct> 
< 

1-- . 
~ .:.. 1.00 0 

0 

0 

-1.20 
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TIME (min) 
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00000 WELL 299-E27 - 13, SLUG WITHDRAWAL TEST //1 

0.01 

Yo PROJECTED = 0 .56 rt 
Yo OBSERVED = 0 .53 fl 

r C = 0.2297 ft 

EXPONENTIAL BEST FIT LINE; Y = e<-&t .e4x> • 0 .56 

l<=(rc 
2 

', ln(Re/r .)/2L.l) • ln(Y0 /Y1) 

I<=( (0.2297) 2 (2.41) / 2( 1 J.9)(0.01) ) • ln(0.56/0.J0) 
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WHC-SD-EN-TI-147, Rev. 0 

WELL 299-E27-13 , SLUG WITHDRAWAL TEST #1 
*************•******* ........................ **********•************11L-k 

THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER ANO RICE SLUG TEST METHOD. 
SOURCE• "THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 
************************************************ 
~******11L-k11L-k*****************************'*'**** 
RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL. 
****************************************~******* 
Re ( ft) 

.2297 

Rw (ft) Le {ft) 

.3333 13.9100 

Lw {ft) 

13.9100 

H (ft) 

50.0000 
**********************************************11L-k 
Le/Rw • 41.7300000 
A• 2.8929200 
B• 4.568365E-001 
c- 2.4968560 
SANDPACK POROSITY• 3.000000E-001 
t (min)• l.OOOOOOE-002 
1/t• 100.0000000 
Yo• (ft) 5.600000E-001 
Yt• {ft) 3.000000E-001 
1/t ln{Yo/Yt)• 62.4154300 
ln[{H-Lw)/Rw]• 4.6846280 
ln{Re/Rw)• 2.4072070 
*********************** ...... *********************** 
K {ft/day)• 410.4576000 
********************************************** ...... 
T OF THE ~ATURATED SCREEN INTERVAL 
(ft2/day)• 5709.4660000 
...... **'*'******---****************************** ...... *** 

E.14 
___ ,,, 
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0002.9 WELL 299-E27-13, SLUG WITHDRAWAL TEST #2 

Yo PROJECTED = 1.07 fl 
Yo OBSERVED = 1.07 fl 

re= 0.2297 fl 
LINEAR BEST FIT LINE; log 10(Y)= -12.16>< + 0.03 

K=(r/ ln(R./r.)/2L.t) • ln(Y0 /Y1) 

K=( (0.2297)2 (2.41) / 2( 13.9)(0.04) ) • ln(l.07 /0.35) 

I K= 184 ft/day I 

0 

0 

l= 0.04 min 
0.01 -t--,--,--.--r--r-r---r-...--r-+-....-,,--.,--w--....--.---r--,--,..--.---r-....--.---r--,--,..--.---r--...--..---r--r-.--...--.--__,--.---
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WHC-SD-EN-Tl-147, Rev. O 

WELL 299-E27-13, SLUG WITHDRAWAL TEST #2 
........................................................................................................... 

THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE• "THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989 . 
.................... ~··························· ............ ............................................................................................ 

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL . 
.................................................................... 
Re (ft) 

.2297 

Rw (ft} Le (ft} 

.3333 13.9100 

Le/Rw • 41.7300000 
A• 2.8929200 
B• 4.568365E-001 
c- 2.4968560 

Lw (ft) 

13.9100 

SANDPACK POROSITY• 3.000000E-001 
t (min)• 4.000000E-002 
1/t• 25.0000000 
Yo• (ft} 1.0700000 
Yt• {ft} 3.500000E-001 
1/t ln(Yo/Yt)• 27.9370200 
ln[(H-Lw)/Rw]• 4.6846280 
ln{Re/Rw)• 2.4072080 

H (ft) 

50.0000 

........................................................ 
K (ft/day)• 183.7176000 
........................................... « ................... 

T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)• 2555.5120000 ................................................................... **-•~········ ........ 

E.16 
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WHC-SO-EN-Tl-147, Rev. 0 

APPENDIX F 

TEST DATA AND ANALYSIS FOR WELL 299-E27-14 
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WHC-SD~EN-TI-147, Rev. 0 

APPENDIX F 

TEST DATA AND ANALYSIS FOR WELL 299-E27-14 

This appendix contains the as-built diagram for the well construction, 
· Slug Test Record Form, Aquifer Test Data Sheets, Equipment Record Forms, 
. Electronic Data Control Forms, and accompanying data logs and plots for 
- well 299-E27-14. 

F. l 
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WHC-SD-EN-TI-147, Rev. O 

o:,saneue AS-BUILT DIAGRAM 
,aatoc .._......, ~- . 

Well Number Z~'1 - EZ""7-lA Geologist _12_._M_·._i I_<:./ _____ _ Page _I __ of .L 

Reviewed by ....:V:;.,,....t~:::;;;:;.)V...w~!::::.11~••-===-~------- Date 1 2 - 7 -~ 

Construction Data 

Description 

c.. , .• , 
0 

Y N \.. • M A - S' 1, i t)• • I 
I 

i2-i: \/ . 0 

Diagram 

Depth 
in 

Feet 

ID 

It!£ 

1zc-
17M::" 

l'?e> 

F.2 

Geologic/Hydrologic Data 

Diagram 
Lithe. 

- .. 

Lithologic Description 
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··,.· 
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WHC-SD-EN-Tl-147. Rev. 0 

C•sane11e AS-BUILT DIAGRAM 
,K1i,c--tl.lDOt-

Well Number :Z'79- c.Z.?-/'/ Geologist I{ L wk-EA~ Page 2- ot_l_. 

Reviewed by -1'-'ti...:.-~-..:;;.c.. .. ...,1111_r::....--------- Date 1 ;._ -, ')'~ 

Construction Data 

Description Diagram 

;,.d IO·@ /,!?'· 7 • 

.....-,. . -
(,) 

' ' 
. 2L4"):ff of L-4'' 1 ~r' ~. '<~ 

fi \J. .;' .S .... 4.;.-.\,~ .st::~, -----,-, ._. 
. \ 
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' \; 

\ ,, 

, i 
\ ' 
. ,i 
' . \I 

, ,I 
\ 

\ ·i 
, "; 

Depth 
in 

Feet 

I~ 

/(;O 

lt..r 

/ 7o ,, ... 
I f¼o 

1:,r 

1,0 

/9.f 

Zl• 

23.[ 

~ 

F.3 

Geologic/Hydrologic Data 

Diagram 
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WHC-SO-EN-TI-147, Rev. 0 

•!tBanene AS-BUILT DIAGRAM I 
,aahc "'°".._, uoora,_ 

Well Number 299-EZ,7-/4 Geologist M.Q Lvb~el..1- Page 5 ot..2_ 

" 
1J.'='=~~ Reviewed by - Date I Z.. - 7-'i-f 

i, Construction Data Geologic/Hydrologic Data 
Depth 

• in Diagram ' 
' 

Description Diagram Feet Litho. Lithologic Description 

' .: . ·= .... •.:1 , : .. . ' · .. 
C,d e. .. . Ze, 7 . I I ~---~: 'ti.' . ~ -· ..... 

SE«d • ; ' • Ip I 
.~ -
' ,o~ z.,u. as:' j,· 

T - D• ': "-'- '- . e , 
1.1 ' oi: "1 • D•~ . 10 "',LIT U! ~ y I.£ " I ~ \)~ pi,+ ~ '"'~ .1!,"l 

~ ~"'"'~'-- Vl'\"C."- ~ C.Ul<..I 

( ~l'A1N1.~.._~ ~T":hJ 

CP M '?\.F-TIO~ <;"lo,,\!? 0 I. ~ •. 

~ C.tM~NT GtAu,- _-, / 

\ \ \ \ 
, GM-u'-A"- 'S.i:.-...,~ .· \ ' 

•· ' " .,. .. ,. 
ti'=-"" ' ~ 1) (L1,..~ "T (, - . . . 

, .. .:;,'-, t-1\ ~""!2 

r--1 C.~•""'C.- -:3'0, ... ..,. 

a D C-.o;.,..J<.- e_~,__..L'l.,:'°L.. 

. .. 

J 

--
• 

; 

°Ci N 1... • A.AA - c; 1,-, O:, · • • --~ v · 0 A-1100-11113. 

F.4 . _ _.,../ 



Aquifer Test Data WHC-SD-EN-TI-147, Rev . 0 page / of __ / __ _ 

Cata for Well z,q_ ~27-14f 

Location Zoo &:ls f . C lo,, x. Fa~-
Type of Aquifer Test S lw-,, <>=f .> 

Pumping Well ______ _ 

Observation Wells_-____ _ 

How Q Measured ____________ _ 

How W.L ·s Measured E:fee< ftlN 1:.1-,'f) l-,r,rr,d~ 
@!Dist. (9P'From Pumoi~g Well __ l-_'• __ , __ _ 

Meas. Point for W.L. 's Hp • r ',t" C~J,., 
CJevation of Meas Point 

Oepth of Pump/ Airpipe _________ _ 
Fump On: date_-____ time _____ _ 

Pump Off: date - time _____ _ 

Duration of Aquifer Test -- "'i"'o, .{ 'I" r.'t:1s,-...-. ·If ().!,':> f:'</. "••~ • , • .,.;:;{ 5',j, l"a-
Time - Water Level Cata ~ 

att'=O Static WatJr Level Discharge 
m 

t= 'E > · Comments 
l Converwions 

am 
C1odl 

ANdir19 I or co,ncttons 
Waner Read- Cl 

Dav Time I f Vf 1."91 I or S ,ng Q er:: . 
~•/2. {RJfS i 2SO. J7' ! I c,Rrl £"-1",nL 

I 1615" )/J I ., I> B.::; 2.U.7o+ z. L/?' = ,l.(C.I ?' ~..,.1-ib i,e,,/,., ~;< --s~~ 
- z • 

'51-tt e.1 Im.Pl- s ~30~ 111 I 
11017 i 5e,f l+n, .. ~d~<.I'~ a-A 1511.1. /,e,/_, kf,d:z:. 1-, ;e,, slw~ i r ,.-,.;~fr/,, sw/,- p 

I 
~ 

/Ol"i 16. '18' Set A e; • •o -r-~~- ~ '7,r:,.,.S. 

1/02.0 I Pt.t II s,,,. ... r.J ... v J,.p .., • Lo ~Iv ( « ~ ) 
. . 

I 1 <:,f,,,. d4'f"~ -/030 ·- ---
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WHC-SD-EN-Tl-147, Rev. 0 

Loe at ion :z.oo Easf , C -ra,. K Fa,,..,, 

We 11 Number 29'1- £ .2. t-l'f: 

Date of Test 1opoftc; 
PN1--M A-5f:r7 

Procedure Number ,AT-6 Re 11 ~ 

Type of Test ( s ) ___ s_11.A _ _,:i---_w_,-.:..;th.;.id111,,,,-_a_w_g .. (_-ri_es ___ f ___________ _ 

Personnel Conducting Test 

WELL CONFIGURATION 

1 , , 1 g ,, We I Depth-2~., be.low lfro,.111,d t1JrhH< ecreho e Diametel"' _______ _ 

Well Casing 
Inside Diameter 'f '' --------

Well Screen 
Inside Diameter ~ n -----------

Length of Screened Interval ,,.o' (i,eJ,wlANlkr) Depth cf Screen.Z.66.i' -~'15-1
1 

6.r.s. 

Comments __ J.1_,_1_1_,_~ ____ u_"~d~e_v_e~~~"'~';;;.-._:_ce_ ..... _e_~_t ..... ea~i-b~e~;:-.r,,;n~o-t __ kx_._~....,.,2_•_U_rcw4--------

SLUG INFORMATION 

S 1 ug Construction Materi a 1 s __ Ca;;.;;...;.r .... b.~,.,_s""+..,;,,e.;;:;e_!_Ca=s,_·..,~9 __________ _ 
.,; 

Length cf S1ug __ ,_.o_' ____ _ Diameter cf S 1 ug __ i._' ... ""-•-------

Comments -----------------------------
Volume cf Attachments (if applicable) _______________ _ 

Electric Tape 

Stee_l Tape 

Data logger 

Transducer 

Other 

MEASUREMENi EQUIPMENT INFORl-'~TION 

Make 

Slope. 1¥idi,t1tol" 

L.w{/t:.,·,,., 

:z,, Sif"" 

~n.,e,l:, 

Model Serial Number 

51453 /~/7't 

S"'pe,,. JI;.,.,_, Nw~"" ... 300- l'f 

sE1000 B f;e.,,_;f 1. k. e-7tt>J 

p,~- 1, Ii) ,-591 '11 

iJ..,v.;,J.11 r ~~ , , I) 12- 0 1 ((. 1 
F.6 

. ~ ./ 
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WHC-SD-EN-TI-147, Rev. 0 

Equipment Record Fenn for the Installation and Removal of Data Loggers and 
Pressure Transducers 

Initial Check: 
I?~ 

Purpose cf Installation: 

-ro ""'40)11 ; ~ ..... ~a-,e..,.- /evt-ls d'-4.ir,~ sh.c' ~t 

Monitored Hydrologic Unit or Water Body: 
f.1 f p e,-r u ,,,u-.,,f -,.(.J. Ai.,.,· fe.,. -•'+~ 1\.\ "" t ... .-a.teJ s~ ~ ... ,-... ~ ... ,. J 

Date/Time of Insta 11 ati on: 10 P.iJ /g.:; , tJ/11 hrs jProcedure Foll owed: 
f"l.l'--M ,rS,1 
W L.-4- I t.t'-J 

Data Logger Make/Model: 11'1 Si"h-</ H~,,-;4 SE 1000 8 
Seri al No.: .1 I< B-,~.1 Number of Channels Used: I 
Pressure Transducer Full Scale Range:,~ psi Well No· : ze,'f-E"1.7-1~ 
Make/Model: 

1),-1,H.,t=:- / Pr,t'-\bt D Seri a 1 No • : z.s-q , q g Depth: - ,_,,, p1.,t., 
/r,-,J su,f:x~ 

Pressure Transducer Full Scale Range: We 11 No.: 
Make/Model: 

;._::, 

Seri a 1 No.: De;:,th: 

Description of Data Logger Installation and Well Head Configuration: 
µt- 1~ c,i"~ Si"i <.. r.,. p .f 4" C.4'Si~ ;s. '+" C. C, 

~ ,_...1,•-!u" 0 . SS I 41 l,ol"'(. fo .. c,I ~wr.fo~ £: 
✓- - / ,, , 

Comments: 
s1~, ...,.s. 'Po~ ;+io""~J. o-•~ ..... +e. .... JA..fc.-..-c.. r I c,c: .. ,""!l +~ +rQ"'s.d~c."~ 

d l)"Y"" to \..rlto-. SI~ -aJ -tkfll'\ i.>~,-e.G{ ivt+• p<>!. j +.;.,"' lot f->...., -h,-_ 

W ,fe.,- lev'I ~ a l lo'-"'< J... +. ~1-.1.;/iZ.(.. 

Equipment Installed By 't). ~ )J~, .. ~ 

Date/Time of Equipment Removal: 10 /'l-~ J1'r 110S k"5. 

Decontamination Procedure (if required): 

Equipment Removed By D.~. tJ ~ C ~ ~r 

F.7 
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WHC-SD-EN-Tl-147, Rev. 0 

(5/18/89, Rev. 0) 

ELECTRONIC DATA CONTROL FORM 

DATE AND START TIME OF DATA ACQUISITION 10/ao/8' l~ZO h'5. 

DATE AND END TIME OF DATA ACQUISITION _, __ o_h._o_J ..... ~ .... 9 ___ 1_0_:a_h_,s_ 
I 

WELL NUMBER ,;; 9 f - Ez. 7 -d 
TYPE OF TEST OR DATA __ S_/_L!_;T..,...... .... i_~>_:+ _________ _ 

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER .z.,,, S/7'-' 
1-/e-,,-,·-+ s £ 1000 B S!rv 1 KB -7<.i1. 

TEST NUMBER _ .... .3 ___________________ _ 

CHANNEL OR INPUT NUMBER ___ 1 ____________ _ 

UNITS OF VALUES RECORDED _____________ _ 

NUMBER OF PAGES ATTACHED -~------------

COMMENTS: 

PATA VALIDATION STATEMENT: 

The attached data represent the data as originally recorded on the 
data logger. Any exceptions and reasons for such are indicated in 
the comments section. 

'lJM/?11,/~,~ JO /;;.0/19 
Name, title Date 

F.8 



WHC-SD-EN-TI-147, Rev. 0 

, Well: 299-E27-14 0.5833 0.00 
Test Date: October 20, 1989 0.6667 0.00 

Start Time: 10:20 0.7500 0.00 
0.8333 0.00 

SElOOOB 0.9167 0.00 
Environmental Logger• · 1.0000 0.00 
. 10/20 16:01 1.0833 0.00 

1.1667 0.00 
Unit# 00701 Test# 3 1.2500 0.00 

1.3333 0.00 
:. INPUT 1: Level (F) 1.4166 0.00 

1.5000 0.00 
Reference 0.00 1.5833 0.00 
Scale factor 9.99 1.6667 0.00 
Offset - 0.01 1.7500 0.00 

1.8333 0.00 
Elapsed Time, Value, 1. 9167 0.00 

min ft 2.0000 0.00 
------------- -------- 2.5000 0.00 

0.0000 0.00 3.0000 0.00 
0.0033 0.00 3.5000 0.00 
0.0066 - 4.69 4.0000 0.00 
0.0099 0.16 4.5000 0.00 
0.0133 1.21 5.0000 0.00 
0.0166 - 1.66 5.5000 0.00 
0.0200 0.03 6.0000 0.00 
0.0233 - 0.82 6.5000 0.00 

I(. 0.0266 
.,,, 

0.75 7.0000 0.00 i:.. -
t..n 0.0300 1.21 7.5000 0.00 
£::3' 0.0333 1.54 8.0000 0.00 Iii 
o::?. 0.0500 - 0.85 8.5000 0.00 - -c:l 0.0666 - 0.54 9.0000 0.00 
~ 0.0833 - 0.34 9.5000 0,00 -~ 0.1000 - 0.22 10.0000 0.00 
O"".!- 0.1166 0 .14 END -

0.1333 - 0.08 
0.1500 - 0.05 
0 .1666 - 0. 03 
0.1833 - 0.02 
0.2000 - 0.01 
0.2166 0.00 
0.2333 - 0.00 
0.2500 0.00 
0.2666 0.00 
0.2833 0.00 
0.3000 0.00 
0.3166 0.00 
0.3333 0.00 
0.4167 0.00 
0.5000 0.00 

F.9 



WHC-SO-EN-Tl-147, Rev. 0 

(5/18/89, Rev. 0) 

ELECTRONIC DATA CONTROL FORM 

DATE AND START TIME OF DATA ACQUISITION _/_c,,_/a=-o..,./ __ 8 __ '1 _____ 1a_~ __ if l,"5. 
; ' 

DATE AND END TIME OF DATA ACQUISITION lo/;.,/19 10'17 '11"S. 
I 

WELL NUMBER /;.~1-E~"?--li 

TYPE OF TEST OR DATA __ S_/_u.,.,,.._11 __ es __ f _________ _ 

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER I.,,, Sifv 

He,.,,.-",·+ Seooo B SIN J"B.-f<.11 

TEST NUMBER _,._ ___________________ _ 

CHANNEL OR INPUT NUMBER _J ______________ _ 

UNITS OF VALUES RECORDED _.. _____________ _ 

NUMBER OF PAGES ATTACHED _2-____________ _ 

COMMENTS: 

j 

DATA VALIDATION STATEMENT: 

The attached data represent the data as originally recorded on the 
data logger. Any exceptions and reasons for such are indicated in 
the cormnents section. 

iJ-awlt~ -~ 
Name, title ' Date ' 

F.10 ---



WHC-S0-EN-Tl-147, Rev. 0 

•✓ Well: 299-E27-14 0.5833 2.58 
Test Date: October 20: 1989 0.6667 - 2.56 

Start Time: 10:35 0.7500 2.54 
0.8333 - 2.53 

SElOOOB 0.9167 - 2.50 
Environmental Logger 1.0000 - 2.48 

10/20 16:02 1.0833 - 2.47 
1.1667 - 2.45 

Unit# 00701 Test# 4 1.2500 - 2.42 
1.3333 - 2.37 

INPUT 1: Level (F) 1.4166 2.35 
1.5000 2.33 

Reference 0.00 1.5833 - 2.32 
Scale factor 9.99 1.6667 - 2.30 
Offset - 0.01 1.7500 - 2.26 

1.8333 - 2.24 
·Elapsed Time, Value, 1.9167 - 2.21 

min ft 2.0000 - 2.19 
------------- -------- 2.5000 - 2.03 

0.0000 0.00 3.0000 - 1.92 
0.0033 - 0.00 3.5000 - 1.77 
0.0066 - 0.00 4.0000 - 1.60 
0.0099 - 0.00 4.5000 - 1.29 
0.0133 - 3.67 5.0000 - 1.00 
0.0166 - 0.19 5.5000 - 0.83 
0.0200 0.59 6.0000 - 0.73 

Cl 0.0233 - 3.87 6.5000 - 0.53 
t:-1 0.0266 - 3.00 7.0000 0.00 
t..n 0.0300 4.47 7.5000 0.00 .c::l - -.. 0.0333 - 4.09 8.0000 - 0.00 
~ 0.0500 4.32 8.5000 0.00 - - -
c:::l 0.0666 -C'n 3.57 9.0000 - 0.00 - 0.0833 - 3.25 9.5000 - 0.00 
lt"t"l 0.1000 3.05 10.0000 0.00 en - -

0 .1166 - 2.92 12.0000 - 0.02 
0.1333 - 2.83 END 
0.1500 - 2.78 
0 .1666 - 2. 7.5 
0 .1833 - 2.72 
0.2000 - 2. 71 
0.2166 - 2.69 
0.2333 - 2.68 
0.2500 - 2.67 
0.2666 2.67 
0.2833 - 2.66 
0.3000 2.66 

. 0.3166 - 2.66 
0.3333 - 2.65 
0.4167 - 2.63 
0.5000 - 2.61 

F. 11 
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WHC-SD-EN-Tl-147, Rev. 0 

(5/18/89, Rev. 0) 

ELECTRONIC DATA CONTROL FORM 

DATE AND START TIME OF DATA ACQUISITION /C)/fflo/'8'1/ 
' 

/0.!,-i. /,,-s. 

DATE AND END TIME OF DATA ACQUISITION ___ 1 __ 0..,/ __ 2_0/"'""'g.._, ____ 11_o_z._~_.-"S_. 

WELL NUMBER ,;;.. ti-1' - £z.;: -,,¥/ 

TYPE OF TEST OR DATA ___ s........,..,~....,_ .... ii __ es_f _________ _ 

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER l r, >; t"' 
iJ ·.I, 
rJ€Y- I I SE 1000 S , SIN i K B-7~1 

TEST NUMBER __________________ _ 

CH.tJmEL OR INPUT NUMBER ______________ _ 

UNITS OF VALUES RECORDED ___.._t ____________ _ 

NUMBER OF PAGES ATTACHED _z.. ____________ _ 
COMMENTS: 

DATA VALIDATION STATEMENT: 

The attached data represent the data as originally recorded on the 
data logger. Any exceptions and reasons for such are indicated in 
the comments section. 

7JMNI.L~. k;i;1;u: 
Name, title ' Date ' ' 

F.12 ----· 



WHC-SD-EN-TI-147, Rev. 0 

/ Well: 299-E27-14 0.5833 0.00 ( 
\ Test Date: October 20, 1989 0.6667 0.00 

Start Time: 10:52 0.7500 0.00 
0.8333 0.00 

SElOOOB 0.9167 0.00 
Environmental Logger 1.0000 0.00 

10/20 16:04 1.0833 0.00 
1.1667 0.00 

Unit# 00701 Test# 5 1.2500 0.00 
1.3333 0.00 

INPUT 1: Level (F) 1.4166 0.00 
1.5000 0.00 

Reference 0.00 1.5833 0.00 
Scale factor 9.99 1.6667 0.00 
Offset - 0.01 1.7500 0.00 

1.8333 0.00 
Elapsed Time, Value, 1. 9167 0.00 

min ft 2.0000 0.00 
------------- -------- 2.5000 0.00 

0.0000 - 0.80 3.0000 0.00 
0.0033 - 1.35 3.5000 0.00 
0.0066 - 0.28 4.0000 0.00 
0.0099 - 0.11 4.5000 0.00 
0.0133 - 0.49 5.0000 0.00 
0.0166 - 1.84 5.5000 0.00 
0.0200 - 1.01 6.0000 0.00 
0.0233 - 1.08 6.5000 0.01 

~ .- 0.0266 - 0.95 7.0000 0.00 
U"'l 0.0300 - 0.85 7.5000 0.01 
i-"i" 

0.0333 0. 77 8.0000 0.00 • ~ : 0.0500 - 0.46 8.5000 0.00 -C::) 0.0666 - 0.28 9.0000 0.00 
C"n 0.0833 - 0 .17 9.5000 0.00 -O"') 0 .1000 - 0.10 10.0000 0.00 en, 0 .1166 0.06 END -

0.1333 - o·.04 
0.1500 - 0.02 
0 .1666 - 0.01 
0 .1833 0.00 
0.2000 0.00 
0.2166 - 0.00 
0.2333 - 0.00 
0.2500 0.00 
0.2666 0.00 
0.2833 0.00 
0.3000 0.00 
0.3166 0.00 
0.3333 0.00 
0.4167 0.00 
0.5000 0.00 

F.13 
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oa-ee~ WELL 299-[27-14, SLUG WITHDRAWAL TEST #3
5 o • ~ WELL 299-E2 7- 14, SLUG WITHDRAWAL TEST # 

6 • 0-·0 - -0 

-8.00 -~ .................. ......-.__,r-r-.....--.---.-,-.......... ......-........-,~ ................. .,....,__, ......... -r-,--r-r......-.---r-,r-r--r--.--r-r......-.---r-,r-r-r-r-r-r......-.---r-ir-r-,--, 

0.00 0 .05 0.10 0.15 

TIME (min) 
0.20 0.25 O.JO 

:IC 
::x: 
n 

I 
V, 
C 

I 
l'T1 :z 

I 
--4 -I -~ ...., .. 
~ n, 
< . 
0 
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00000 WELL 299-E27-14, SLUG WITHDRAWAL TEST # 3 

Yo PROJECTED = 2.86 ft 
Yo OBSERVED = 1.54 fl 

re= 0 .2297 fl 
LINEAR BEST FIT LINE; log 10(Y)= ...;. .11.74>< + 0.46 

1 
K=(r/ ln(R./r.)/2L.t) • ln(Y0 /Y,) 
K={ {0.2297)2 (2 .53) / 2( 16.0)(0.04) ) • ln(2.B6/0.97) 

I K= 162 fl/day I 

0. 1 -
0 

0 

0 

0 

l= 0.04 min 
0.01 ;--r-,-,-,--,--r-,-,-,-t-.--r-,--r--r-r-,--,--,----.--r-r-,--,-,-.,...,...,...,.-,-.,...,..__,r-r--r-r---r-r-T"-r,-,--r-r--r,~r, 

0.00 0.04 0.08 0.12 0.16 0.20 

TIME (t), (min) 

. :c 
:c 
n 
I 

V, 
c::J 

I ,.., 
:z 

I 
-I -I ...... 
~ ....... .. 
:;:a 
ct> 
< . 
0 



WHC-SD-EN-TI-147, Rev. 0 

WELL 299-E27-14, SLUG WITHDRAWAL TEST #3 
...................................... ~················· 

THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE• "THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989 . .................................................. 
••••••••••••••••••••••••••••••••••••••••••••••••• 
RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL . ..................................................... 
Re (ft) 

.2297 

Rw (ft) Le (ft) 

.3333 16.0000 

Le/Rw • 48.0000000 
A• 3.0530930 
B• 4.990199E-001 
c- 2.6303630 

Lw (ft) 

16.0000 

SANDPACK POROSITY• 3.000000E-001 
t (min)• 4.000000E-002 
1/t• 25.0000000 
Yo• (ft) 2.8600000 
Yt• (ft) 9.700000E-001 · 
1/t ln(Yo/Yt)• 27.0320200 
ln[(H-Lw)/Rw]• 4.6249730 
ln(Re/Rw)• 2.5262860 

H (ft) 

50.0000 

................. ~ ............................. . 
K .(ft/day)• 162.1902000 .................................................... 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)• 2595.0440000 
................ ,Hr ............................................. . 

F.16 --- · 
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Q_Q_Qfil) WELL 299-E27-14, SLUG WITHDRAWAL TEST 65 
TIME SHIFT= 0.015 minutes 

fl 

Yo PROJECTED = J.28 fl 
Yo OBSERVED = 1.08 rt 

re= 0 ,2297 fl I (; 

LINEAR BEST FIT LINE; log 10(Y)= -1 J.07x + 0.52 

K=(r/ ln(R,/r.)/2L,l) • ln(Y0 /Y1) 

K=( (0.2297)2 (2.53) / 2( 16.0)(0.06) ) • ln(J.28/0.54) 

K= 180 fl/dayl 

l= 0.06 min 
0.01 _...,,_.,~~~-~~~ 

0.00 0.02 0.04 0.08 0.10 0.12 0.14 0.16 0.18 0.20 

TIME (l). (min) 

' 

. ' 

~ 
::c 
C"> 

I 
V, 
Cl 

I 
rTI :z 

I 
--4 -I .... 
~ ...., .. 
;:a 
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WHC-SD-EN-Tl-147, Rev. 0 

WELL 299-E27-14, SLUG WITHDRAWAL TEST #5., TIME SHIFT• 0.015 min 
.................... k......,.,....._.•••••••••••••••••••••••••••• ............. ,Hr 

THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
. USING THE BOUWER AND RICE SLUG TEST METHOD. 

SOURCE• "THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989 . 
................. * ........ ••····························· ••••••••••••••••••••••••••••••••••••••••••••••••• 
RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SANO 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL . 
•••••••••••••••••••••••••••••••••••••••••••••••• 
Re ( ft) 

.2297 

Rw (ft) Le (ft) 

.3333 16.0000 

Le/Rw • 48.0000000 
A• 3.0530930 
B• 4.990199E-001 
c- 2.6303630 

Lw (ft) 

16.0000 

SANOPACK POROSITY• 3.000000E-001 
t (min)• 6.000000E-002 
1/t• 16.6666700 
Yo• (ft) 3.2800000 
Vt• (ft) S.400000E-001 
1/t ln(Yo/Yt)• 30.0671600 
ln[(H-Lw)/Rw]• 4.6249730 
ln(Re/Rw)• 2.5262860 

H (ft) 

50.0000 

•••••••••••••••••••••••••••••••••••••••••••••••• 
K (ft/day) • 180.4008000 . ...,,,..... .......................................... . 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)• 2886.4140000 
******************11rlr*****11r**""""~**""********** 

F .18 . _,// 
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. 00000 WELL 299-[27-14, SLUG WITHDRAWAL TEST #4 

0 

0 

0 
0 

0 

0 

0 
0 

0 
0 

-6.00 -1'"11"'T"T"'T"'r'-rT'°'m"'T'"T,.........m-r-r......,,.........-........,r-T-O"'T'"T--.-........,m....,........_.,..........,r-T-O....,............,,........,..~~....,............,,........,..m....,.....-.-r......-._.........-T....-T""I 

0.00 1.00 2.00 J.00 4.00 5.00 6.00 7.00 8 .00 

TIME {min) 
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WHC-SD-EN-TI-147, Rev. 0 

.WELL 299-E27-14, .SLUG WITHDRAWAL TEST #4, WATER LEVEL CHANGE SHIFT• -2.66 ft 
~••••••••••••••••••••••••••••••••••••••••••••••• ...... •'liMIMlnlr•~••••••••••••••k 

0 THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE• "THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989 . 
•••••••••••••••••••••••••••••••••••••••••••••••• 
••••••••••••••••••••••••••••••••••••••••••••••••• 
RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SANO 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL . 
•••••••••••••••••••••••••••••••••••••••••••••••• 
Re (ft) 

.2297 

Rw (ft) Le {ft) 

.3333 16.0000 

Le/Rw • 48.0000000 
A• 3.0530930 
B• 4.990199E-001 
c- 2.6303630 

Lw (ft) 

16.0000 

SANDPACK POROSITY• 3.000000E-001 
t (min)• l.OOOOOOE-001 
1/t• 10.0000000 
Yo• (ft) 3.4200000 
Yt• (ft) 3.000000E-001 
1/t ln(Yo/Yt)• 24.3361300 
ln[(H-Lw)/Rw]• 4.6249730 
ln(Re/Rw)• 2.5262860 

H (ft) 

50.0000 

....................................................... 
K {ft/day)• 146.0151000 

- ········~···································· T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)• 2336.2410000 
..................................................................... 
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4.Q.Q.fil) WELL 299-E27-_ 14, SLUG WITHDRAWAL TEST #4 
WATER LEVEL CHANGE SHln= -2.66 rt 

Yo PROJECTED = 3.42 fl 
Yo OBSERVED = 1.66 ft 

re= 0.2297 fl 
LINEAR BEST FIT LINE; log 10(Y)= -10.62>< + 0.53 

K=(r/ ln(R./r.)/2L.l) • ln(Y0 /Y1) 

K=( (0.2297)2 (2.53) / 2( 16.0)(0.10) ) • ln(J.42/0.30) 

0.30 fl 
I K= 146 ft/day I 

0 

0 

l= 0.10 min 
0.01 -+-,,-,-,,-,-,,-,-,......-,.-.-,,-,--,......-,.-.-,.-.-,~.-.-,.-.-,..........,..........,.-,-.-,-r-r-r-r-r-r--r--w---r-r--r-r--r-r--r6-,-r-..,_-r,-.,...,..-r-,--r-a 

0.00 0.05 0.10 0.15 0.20 0.25 O.JO 

TIME (l). (min) 

a: 
:I: 
n 
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APPENDIX G 

TEST DATA AND ANALYSIS FOR WELL 299-E27-15 
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APPENDIX G 

TEST DATA ANO ANALYSIS FOR WELL 299-E27-15 

This appendix contains the as-built diagram for the well construction, 
Slug Test Record Form, Aquifer Test Data Sheets, Equipment Record Forms, 
Electronic Data Control Forms, and accompanying data logs and plots for 
well 299-E27-15 . 
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•:>saneue AS-BUILT DIAGRAM 
,K1rtc fllllon,,...., uoo,a1one 

Well Number -~ .... -fl .......... -_& __ )_'=t-_-_l LJ_1' ____ Geologist 

Reviewed by _7_..£¥...,....:•:..Ylt....:;_e. .... &-... ~•t-=--------- Date / Z.. • 7 ,ff 

Construction Data 

Description Diagram 

Depth 
in 

Feet 

Zs 

Diagram 
Litho. 

Geologic/Hydrologic Data 

Lithologic Description 

. -~--~ -t Jv;1re ~\e..,; .c_. 
I . 

4 z.zt;' 6 z1e1. f,7' .,,~ {z~.11-:-

S5 

. . 

-

.so 

G.2 

-:\:.:.·,"l :--." ,~\\, ,:..,,.·.~ 

-~ :.. . . ~=·~•':.::~------------
~-~ . ~~ ..... 

~:'f .i\.\/i :; 
· ,~ · ··· i ·--~-:~~·;~·-/~:f• 
i-~.: :_ ·;,.:-7._: :_. /.:_r 
•• 1 : • • • • . . . .. ~ . . . .. . .. 

-! • • •• 

- . 
fl . • • 

, 

• i .. .. 
• • f • • . . . ,. -""' .· ...... 

- . • o . • . \ 
O O . ~ • • 

. • ;. 0 • 
0 

C 

• • 
" 0 •. 
'. 0 . , . . · ... 

• • 
. " • · 
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Osane11e AS-BUILT DIAGRAM 
Pac,t,c _..,... uoor- . , 

"Well Number ...... 2 ... &f_.1_-_c __ 'Z_=i_-__ •~--------- Geologist ....... Km ...... • ... ~ ~..,v __ /_M_, 1\.c/ ____ _ 
I 

" .,,., 
Page -•---- of ....=.... 

··Reviewed by _il.~·X-...ft...i...;;;~;a:;;;..~-==--------- Date __ ,_J.-_i .... --~---'------------t 
Construction Data 

Description 

--l u!,/o-t (n .. ,,,,tl -::>d&IC 

('Z.I I) 

Diagram 

( 
~ , . 

' . 

J 
, ' . -". 

.,- . ., ., . 
' 

, 
! 

, 
., ; ,,, 
,. i ,., 
, I . 
~ 

-.r 
1 ;. -,, ! i 

I . 
i 

. ,. 
, . 

: ~ 

Depth 
in 

Feet 

/1.lO 

zzo 
Z:245 

23D 

G.3 

Geologic/Hydrologic Data 

Diagram 
Lithe. 

- i. ~t:._xa __ .. • ~ : -_· 
·'.';> - -.. ; . 

. ..... , .. 

... 

". , : 

O '. •-~. o .;,.~o 
o O~o .-. • : 
;.. ;··\i ~.-. :oo ' . -. .. , --~-0--o: 
-~ 'I U • '• 'CP • 

:., _•-·u :··~~ e•• ,._.. : .. ~.-er.:~-. 
O· •.i>-•.d·•·· -~. · ... : .. -~-·.-., 

IA . I, " • • C> ~- . . • 0 . . o. • . : . . . 
. 0 . .. •• -,:, . . 

r . • . I ··o . ·,·. ·•· i, . . 

"-~ ~ _:·(/· ~-P 

Wthologic Description 

, . 

,, 

" 
,. 
II 

-
.. 
.. 

,. 

.. 
" 

.. 
A, I .:,0.111 131171 
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Aquifer Test Data WHC-SD-EN-TI-147, Rev. 0 page I of -----
Data for Well :zerq-tE;i.,- 1s 

- ~ A - ,,.._ Location 20(! t°$ 1 ~, C /~,,,~ r-ori,.;. 

Type of Aquifer Test _S__,,t<c._•,.._77:_st ______ _ 

Pumping Well ______ _ 

Observation Wells_-___ _ 

How Q Measured-------------: 
·How W.L. ·s MeasuredE-1"cr,e;:Ww 1-z.174) f,a,,..'(:luaer Depth of Pump/Airpipe _________ _ 

~ / Oist&From Pumping Well . ~., Pump On: aate_-____ time _____ _ 

¥.as. Point for W.L's -'pp o-f ,., .:t.o. c'.as,·,, Pump Off: date time _____ _ 

Elevation of Meas Point Duration a' Aquifer Test 
-r; o -r 6,. e•~,.,,~ /s i.n' ,1,~ -loo.fr.~~"f-tl 

. 
Time - I Water Level Data ~ 

atf-O I Static Water Level Oischar~e 
Gl 

t = 'E > Comments 
Cloc:k Corwersions Water .I Read- 8= 

Gl 
·Dav Time t f tit" Reading or Corrections Level s or I I ,ng Q c:: 

llftq I 09d... I '2 tfl. r,JJ.' I "NZ,./ E-b,-, 

I lt'r'l.,-- 1 I I .J ID/.i ;s ~'1'9-'4~ -:Z. -~~, = .: rt. ,7• l,e ' #.I 1"'dc. ~ fr,"'- ~i.J06• 

I I I I IZ>/8 },f(g-,.,~ ~-,_c..p~ <:)lll!f>' 1•MVs-, I I 
I I i I 511.1. . ~ ~, ;,. I~ ..2-,1 .i. k. ,, ,•. ~":• -· ·- IM.1/_..,.. 51",-1 J ,rn-7, I 

I 
.., 

I' i r,-n,,.vi;u,,. ¥Al 'Z5lflt~~ 

I I .5 ;,.;. i JI ,,,f I"'""' 1'-L 2 "-; <' ,,r, -~c~ I t 

I I I 
_, 

'{ I 
/dl.S flt. F $Cl;, fo C).0 t1ii 13.'13' .Sc:/ ~ s,.,. e.,/ ~c:.,.4: I 
l1cni i ~, r,. sf ... r1~ J • ., ~ "•.1e~ /•+el I 
IC.~, ! I .,,/;.,_I•--* - I 

., 
I .s+ •• 

I I L•~r d•f'A" °"" -r~:.+ ~ I I ,~ 
I I I I 

i I I I 

//"If ! I 1-:)/ A t.»«' ... - -- .. ~ .,/ I /A--~ 17 I"#"- ./. ~ ,/ :J1l'P, 

I I 
I t'.,.-....-,~ / ,,,,~ - ,,.. '/~- ~tQ.k-.~ A .tk... I 

I ISO ! / 3. 71 ~,.._,... I ., I I I I 
I 11s.i. J I ! JJ .n ~ I 
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WHC-SD-EN-Tl-147, Rev. 0 

Equipment Record Form for the Installation and Removal of Data Loggers and 
Pressure Transducers 

·1nitial Check: :>J J,.. c.,. ,t. 

Purpose of Insta 11 at ion: 
~~ l"'\~;Ji......,( "'->'- c:,. ~a-'-

:Siu .... .I----'--
-u I' 

Monitored Hydrologic Unit or Water Body: 
.s"-4-"",.. ... w ~ '"-"""~,rv.JJ. 

Date/Time of Installation: .f/,., I S't 10 l..O I Procedure Fo 11 owed: WJ--'i 
Data Logger MakeiModel: ~-.....·or- SC IC>O~ ~ 

Seri al No.: )\(i-~ot Number of Channels Used: I 

Pressure Transducer Well 
. Make/Mode 1 : 

Full Scale Range: \O;,s; No.: ~-0;.-

:r"' s ;+'-"' PTY ./1,t D Seri a 1 No. : ~!:>~ 1 , 8 Depth: ,3 .; ./,rb.J,,.,.. 

Pressure Transdu~er Fu11 Scale Range: We.11 No.: 
Make/Model: -

Seri a 1 No.: joepth: 

· Description of Cata Logger Installation and Well Head C~nfiguration: I ~·· . w ,.....,.. -.u.J 
s,S c,oot' 'L... li , -~ 

' '-. t>~,. ... L.J> '--6-c::~ 

Comments: 

Equipment Insta 11 ed By l)~ _\.:lo""-'c.--.., 

Date/Time of Equipment Removal: 
I 0/111t. / I','\ ,, ~" 

Decontamination Procedure (if required): ...,,~ 
Equipment Removed Sy 

StJ ~ /.-~ 
.,; 
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WHC-SD-EN-Tl-147, Rev. 0 

Location I - ,o.~ ~ d- -&A-51 Date cf Test 10/ /ff IB 1 ---,;,., ........... , ~------
we 11 Number ~ 'ief-E ;;l ~ -is Procedure Number_..,..4 __ -r_-_4 ____ _ 

Type of Test (s) ____ ...... .:..c,.:~---------------
Personnel Conducting Test __ .. B::.::o:..:~..;71.o/i:i..L,,,t&i.::::':a..-=---,;·......:;V::..:e:..:V"':;..';.;-_...../2.;.;;;...~ ______ _ 

WELL CONFIGURAiION 

'""'II, I I T-We11 Depth ~ -------------- ~ 8 .. Borehole Diameter 7f -----------
Well Casing 
Inside Diameter 

We 11 Screen .LJ ,, 
Inside Diameter 7 -------- ------------

Length cf Screened Interval 
~ O' ~~, 

:l = • r Depth of Screen -v ~ - :U, I 

Comments we/I 1s uad.e,u/eoP d.. __ ....,........,. ______________ .,, =------------------
SLUG INFORMATION 

,:a11b~ n Slug Constr1Jcticn Materials __ c._}S_.Lc.-{ ____________________ _ 

Length of Slug ____ t_' __ _ Diameter of Slug __ ;i __ , _;2._s ____ ;_,,_~ ....... -

Comments ----------------------------
Volume cf Attachments (if applicable) ----------------

:-io .. •r1'c T-oo 
i.. I -'-'- t 0 , -

Steel Tape 

Data logger 

Transducer 

Other 

MEASUREMENT EQUIPMENT INFORMATION 

Make Model Serial Number 

• 
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WHC-SD-EN-TI-147, Rev. 0 

(5/18/89, Rev. 0) 

ELECTRONIC DATA CONTROL FORM 

DATE AND START TIME OF DATA ACQUISITION 10/,f /5 &/ 
I 

IV ILS:i. (11si-) 

DATE AND END TIME OF DATA ACQUISITION _1_o_J_,11..,/_5_q ___ 1_.i. __ 3_-:;. __ 

WELL NUMBER __ ....,;l.. _____ '\ __ c:i ___ -_e_~ __ j...._-__ ,_s ___________ _ 
TYPE OF TEST OR DATA ___ s._l_l.4.-.!'!l~~-l'. ....... n ..... i..,.:c, .... c...,:b .... · .... o....,b ____ _ .., 

TYPE ANO IDENTIFICATION NUMBER OF DATA LOGGER ______ _ 

TEST NUMBER __ t' ________________ _ 

CHANNEL OR INPUT NUMBER ___ , ___________ _ 

UN ITS OF VALUES RECORDED __ F __ -t-_ ___,f,....,_,.,,...__ _______ ,,-lf-1r-·---/-k'tef ......... _ 
NUMBER OF PAGES ATTACHED _____________ _ 

COMMENTS: 
l).e/r_ ls-/4, 

... 

DATA VALiOATION STATEMENT: 

The attached data represent the data as originally recorded on the 
data logger. Any exceptions and reasons for such are indicated in 
the comments section. 

::c ti tkz,./. n C >• <<2' J:,_/-
J ., • Name, title .,, Date ' 

G.7 



WHC-SD-EN-TI-147, Rev. 0 

Wel 1: 299-E27-15 0.5833 0.00 
Test Date: October 19, 1989 0.6667 0.00 

Start Time: 11:56 0.7500 0.00 
0.8333 0.00 

SElOOOB 0.9167 0.00 
Environmental Logger 1.0000 0.00 

10/19 16:44 1.0833 0.00 
1.1667 0.00 

.. Unit# 00701 Test# O 1.2500 0.00 
1.3333 0. 00 

INPUT 1: Level ( F) 1. 4166 0.00 
1.5000 0.00 

Reference 0.00 1.5833 0.00 
Scale factor 9.99 1.6667 0.00 
Offset - -10. 01 1. 7500 0.00 

1.8333 0.00 
Elapsed Time, Value, 1. 9167 0.00 

min ft 2.0000 0.00 
------------- ------·-- 2.5000 0.00 

0.0000 - 0.00 3.0000 0.00 
0.0033 - 0.00 3.5000 0.00 
0.0066 - 0.00 4.0000 0.00 
0.0099 - 0.00 4.5000 0.00 
0.0133 - 0.00 5.0000 0.00 
0.0166 0.00 5.5000 0.00 

r-- 0.0200 - .D. 00 . ..... . - -· 6.0000 0.00 -
co. 0.0233 - 0.00 6.5000 0.00 
LJj: 0.0266 0.00 7.0000 0.00 .c:'! 

it 0.0300 - 0.00 7.5000 0.00 
o:2 0.0333 0.00 8.0000 0.00 -c::l ·-- 0.0500 0.00 8.5000 0.00 
~ ........ 0.0666 0.28 9.0000 0.00 
~ 0.0833 1.08 9.5000 0.00 en 

0 .1000 - 0.57 10.0000 0.00 
0.1166 0 .10 12.0000 0.01 
0.1333 0.00 14.0000 0.01 
0 . 1500 0.00 16.0000 0.01 
0 .1666 0.00 18.0000 0.01 
0 .1833 0.00 20.0000 0.01 
0.2000 0.00 22.0000 0.01 
0.2166 0.00 24.0000 0.01 
0.2333 0.00 26.0000 0.01 
0.2500 0.00 28.0000 0.01 
0.2666 0.00 30.0000 0.01 
0.2833 0.00 32.0000 0.01 
0.3000 0.00 34.0000 0.02 
0.3166 0.00 36.0000 0.02 
0.3333 0. 00 38.000.0 0.02 
0. 4167 0. 00 40.0000 0.02 
0.5000 0.00 END 

G.8 
. ,./ 



-
, -

i: 
(..__ 
u"? 
j_J 

Ill ' ~ -~ 
C"l"'l -m 
en 

WHC-SD-EN-Tl-147, Rev. 0 

(5/18/89, Rev. 0) 

ELECTRONIC DATA CONTROL FORM 

DATE AND START TIME OF DATA ACQUISITION ____,,~,._/1_1.....,,(_5_:i, __ 1_::i.._4_/ __ 

DATE AND END TIME OF DATA ACQUISITION ____ • , ___ l __ ~ __ S_::;_ 

WELL NUMBER ~o, '1 -~~-:? -JS 
TYPE OF TEST OR DATA ______ 'S:..a\ ..... ~_.,,_,..4o_.,]) _________ _ 

TYPE ANO IDENTIFICATION NUMBER OF DATA LOGGER _____ _ 

, K:B - 1:::0 I 
TEST NUMBER __ ! _________________ _ 

CHANNEL OR INPUT NUMBER _____________ _ 

UNITS OF VALUES RECORDED _____.++-____ -ho,;;,.;._"'-_. __ r._~~·--.&x-J~---
NUMBER OF PAGES ATTACHED __ z.. ___________ _ 

COMMENTS: 

DATA VALIDATION STATEMENT: 

The attached data represent the data as originally recorded on the 
data logger. Any exceptions and reasons for such are indicated in 
the comments section . 

Na!."1f t,(£;; L -S. :.a,,17! lo; zcJ/8+ 
Date ' 

1 
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WHC-SO-EN-Tl-147, Rev. 0 

Well: 299-E27-15 0.5833 - 0.01 
Test Date: October 19, 1989 0.6667 - 0.01 

Start Time: 12:41 · 0. 7500 - 0.01 
0.8333 - 0.01 

SEl000B 0.9167 - 0.01 
Environmental Logger 1.0000 - 0.01 

10/19 16:46 1.0833 - 0.01 
1.1667 - . 0. 01 

Unit# 00701 Test# 1 1.2500 - 0.01 
1.3333 - 0.01 

INPUT 1: Level (F) 1.4166 - 0.01 
1.5000 - 0.01 

Reference 0.00 1.5833 - 0.01 
Scale factor 9.99 1.6667 - 0.01 
Offset - .0. 01 1.7500 - 0.01 

1.8333 0.01 
Elapsed Time, Value, 1. 9167 - 0.01 

min ft 2.0000 0.01 
------------- -------- 2.5000 - 0.01 

0.0000 - 0.06 3.0000 - 0.01 
0.0033 - 0.51 3.5000 - 0.01 
0.0066 - 0.74 4.0000 - 0.01 
0.0099 - 1.01 4.5000 - 0.01 
0.0133 - 0.78 5.0000 - 0.01 
0.0166 - 0.64 5.5000 - 0.01 
0.0200 - 0.52 6.0000 - 0.01 
0.0233 - c-0. 42 6.5000 - 0.00 

0:-, 0.0266 0.35 7.0000 0.00 co - -
U7 0.0300 0.26 7.5000 0.00 
_c::J 

0.0333 0.22 8.0000 0.00 If 
o::? 0.0500 -- 0.09 8.5000 - 0.00 
c:l 

·, 0.0666 0.04 9.0000 0.00 
~ · 0.0833 0.02 9.5000 - 0.00 - -
ir-n 0.1000 - 0.02 10.0000 - 0.00 en 0.1166 0.01 12.0000 0.00 - -

0.1333 - 0.01 14.0000 - 0.00 
0. 1500 - 0.01 16.0000 - 0.00 
0.1666 - 0.01 END 
0 .1833 - 0.01 
0.2000 - 0.01 
0.2166 - 0.01 
0.2333 - 0.01 
0.2500 0.01 
0.2666 - 0.01 
0.2833 - 0.01 
0.3000 - 0.01 
0.3166 - 0.01 
0.3333 - 0.01 
0.4167 - 0.01 
0.5000 - 0.01 

G.10 · -~ . ✓-



I . 

! ,,·' 

WHC-SD-EN-TI-147, Rev. 0 

{S/18/89, Rev . 0) 

ELECTRONIC DATA CONTROL FORM 

DATE AND START TIME OF DATA ACQUISITION 10/ IC[ IB q 
• J 

130/ 
DATE AND END TIME OF DATA ACQUISITION ___ ._, ____ • _;3_;;,_3_ 

WELL NUMBER ---~~~'t----''1_-.... E"-.....crlir-J...__-__ 1""""r ________ _ 

TYPE OF TEST OR DATA ____ S ......... (..._c....,..,.0 _____ ~___.-___ i " ..... .._.-+~=~ ........................... _ 

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER _____ _ 
\ . u-, ,,, 4 ~ \ ~:e:, - ~f 

TEST NUMBER ---~------------------
CHANNEL OR INPUT NUMBER 

UNITS OF VALUES RECORDED -++ f,cr::::>, '("ef. iev-J 
NUMBER OF PAGES ATTACHED z. 
COMMENTS: 

~rc.~~e:; o R~w0c ~~ w--J o 

DATA VALIDATION STATEMENT: 

The attached data represent the data as originally recorded on the 
data logger. Any exceptions and reasons for such are ind i cated in 
the comments section. 

Name, title Date 7 

. G . 11 



WHC-SD-EN-TI-147, Rev. 0 

Well: 299-E27-15 0.5833 0.01 
Test Date: October 19, 1989 0.6667 0.01 

Start Time: 13:01. 0.7500 0.01 
0.8333 0.01 

SElOOOB 0.9167 0.01 
Environmental Logger 1.0000 0.01 

10/19 16:48 1.0833 0.01 
1.1667 0.01 

Unit# 00701 Test# 2 1.2500 0.01 
1.3333 0.01 

INPUT 1: Level ( F) 1.4166 0.01 
1.5000 0.01 

Reference 0.00 1.5833 0.01 
Scale factor 9.99 1.6667 0.01 
Offset - 0.01 1.7500 0.01 

1.8333 0.01 
Elapsed Time, Value, 1. 9167 0.01 

min ft 2.0000 .0.01 
------------- -------- 2.5000 0.01 

0.0000 1.25 3.0000 0.01 
0.0033 1.65 3.5000 0.00 
0.0066 - 1.03 4.0000 0.01 
0.0099 - 0.14 4.5000 0.00 
0.0133 - 0.03 5.0000 0.00 
0.0166 0.00 5.5000 0.00 
0.0200 0.02 6.0000 0.00 

0"1' 
0.0233 ' .. 0.03 6.5000 0.00 

U"') Q.0266 0.02 7.0000 0.00 
.r-t 0.0300 0.02 7.5000 0.00 

" 0-.::! 0.0333 0.01 8.0000 0.00 - 0.0500 0.00 8.5000 0.00 c:::l. 
~ 0.0666 0.00 9. 0000· 0.00 -- 0.0833 0.01 9.5000 0.00 m 
Q""j; 0 .1000 0.01 10.0000 0.00 

0 .1166 0.01 12.0000 0.00 
0 .1333 0.01 14.0000 ·0.00 
0 .1500 0.01 16.0000 0.00 
0 .1666 0.01 18 . 0000 0.00 
0 .1833 0.01 20.0000 0.00 
0.2000 0.01 22.0000 - 0.00 
0.2166 0.01 END 
0.2333 0.01 
0.2500 0.01 
0.2666 0.01 
0.2833 0.01 
0.3000 0.01 
0.3166 0.01 
0.3333 0.01 
0.4167 0.01 
0.5000 0.01 
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(5/18/89, Rev. 0) 

ELECTRONIC DATA CONTROL FORM 

DATE AND START TIME OF DATA ACQUISITION 

. DATE AND END TIME OF DATA ACQUISITION 

10111 /& r 5.;-;:-' ; ,,, , -, a ~ "~ 3 ? 

WELL NUMBER __ .... o'~t?-----?_-_E="_6~+----~-------------
TYPE OF TEST OR DATA ___ s.._4,.......,6..,...._-'-"" ..... D __________ _ 

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER ______ _ 

TEST NUMBER ___ 3 ______________ _ 

CHANNEL OR INPUT NUMBER ______________ _ 

UN ITS OF VALUES RECORDED _ft~ __ -6........_r;, ,...... _____ r:_~~· ___ t __ v __ J __ _ 
NUMBER OF PAGES ATTACHED --~------------

COMMENTS: 
T..-a"s 

DATA VALIDATION STATEMENT: 

The attached data represent the data as originally recorded on the 
data logger. Any exceptions and reasons for such are indicated in 
the comments section. 

~ Ll.~L , 5½-t-?l l·,.J- lc/z 0 1 ~i 
Name, tit 1 e ' Date 7 

' 
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WHC-SD-EN-Tl-147, Rev. 0 

Well: 299-[27-15 0.5833 - 1.07 
Test Date: October 19, 1989 0.6667 - 1.07 

Start Time: 13:27 0.7500 - 1.07 
0.8333 - 1.07 

SElOOOB 0.9167 - 1.07 
Environmental Logger 1.0000 - 1.07 

10/19 16:49 1.0833 - 1.07 
1.1667 - 1.07 

Unit# 00701 Test# 3 1.2500 - 1.07 
1.3333 1.06 

INPUT 1: Level (F) 1.4166 - 1.06 
1.5000 - 1.06 

Reference 0.00 1.5833 - 1.06 
Scale factor 9.99 1.6667 - 1.06 
Offset - .0.01 1.7500 - 1.06 

1.8333 - 1.06 
Elapsed Time, Value, 1. 9167 - 1.06 

min ft 2.0000 1.06 
------------- -------- 2.5000 - 1.06 

0.0000 - 1.06 3.0000 - 1.06 
0.0033 - 1.06 3.5000 1.06 
0.0066 - 1.06 4.0000 - 1.06 
0.0099 - 1.06 4.5000 - 1.06 
0.0133 - 1.06 5.0000 - 1.06 
0.0166 - 1.06 5. 5000 . - 1.06 
0.0200 - 1.06 6.0000 - 1.06 

C"'n 0.0233 - 1.06 6.5000 - 1.06 
en 0.0266 1.06 7.0000 1.06 
U"l ,-,. 0.0300 - 1.06 7.5000 - 1.06 

' 0.0333 1.07 8.0000 - 1.06 a::::! -- 0.0500 - 1.07 8.5000 - 1.06 
C:=1 0.0666 1.07 9.0000 1.06 C"l"'2 - -- 0.0833 2.32 9.5000 1.06 m 
en 0. 1000 - 1.19 10.0000 - 1.06 

o .1166 - 1.89 12.0000 - 1.07 
0.1333 - 1.37 END 
0.1500 - 1.17 
0 .1666 - 1. 10 
0.1833 - 1.08 
0.2000 - 1.08 
0.2166 - 1.07 
0.2333 - 1.07 
0.2500 - 1.07 
0.2666 - 1.07 

- 0.2833 1.07 
0.3000 - 1.07 
0.3166 - 1.07 
0.3333 - 1.07 
0.4167 - 1.07 
0.5000 - 1.07 

• I 
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93130 I IL. lJ595 

oooooWELL 299-[27-15, SLUG WITHDRAWAL TEST ."//1 

0 

Yo PROJECTED = 0. 96 ft 
Yo OBSERVED = 1.01 ft 

r C = 0 .2297 fl 

EXPONENTIAL BEST FIT LINE; Y = e<-eo.,a,c) • 0 .96 

K=(r/ ln(R./r.)/2L.t) • ln(Y0 /Yt) 

K=( (0.2297)
2 

(2.43) / 2( 14.3)(0.025) ) • ln(0.96/0.21) 

K= 393 fl/day 

0 0 

0.01 -+--r-ir--r-r--t-,--y--r---r-,--,--r---r--r-ir--r--.--.-r-r-,e1-,--,--,rer--.-.-i)-r-,-..,e-T-i,,..-e11r-.-1-.--~~>---r-11 1 
0.00 - 0.05 0.10 0.15 0.20 

TIME (t), (min) 



WHC-SD-EN-Tl-147, Rev. 0 

WELL 299-E27-15, SLUG WITHDRAWAL TEST #1 
•~-k11r-rlr"Jlnnlr"Jlnnlr-rlr .. •1lr,1rlr,r-k11r-k1ir*************A'TTA**********• 

THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE• "THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989 . 
•••••••••••••••••••••••••••••••••••••••••••••••• 
........................................................................ 
RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL. 
************************************************ 
Re (ft) 

.2297 

Rw (ft) Le (ft) 

.3333 14.3000 

Le/Rw • 42.9000000 
A• 2.9202500 
B• 4.656601E-001 
C• 2.5309510 

Lw (ft) 

14.3000 

SANDPACK POROSITY• 3.000000E-001 
t (min)• 2.500000E-002 
1/t• 40.0000000 
Yo• (ft) 9.600000E-001 
Yt• (ft) 2.lOOOOOE-001 
1/t ln(Yo/Yt)• 60.7930300 
ln[(H-Lw)/Rw]• 4.6737630 
ln(Re/Rw)• 2.4304660 

H (ft) 

50.0000 

.,........,.....,..,....... ............ * .......................... *"JlnHr,r*••·········· 
K (ft/day)• 392.6369000 
****•"Jlnnlr**••"Jlnnlr************-k11r*-k11r-k11r ................... . 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)• 5614.7080000 ................ ,..,..,.. ............................. . 
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APPENDIX H 

TEST DATA AND ANALYSIS FOR WELL 299-E33-33 
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· WHC-SD-EN-TI-147, Rev. 0 

APPENDIX H 

TEST DATA AND ANALYSIS FOR WELL 299-E33-33 

This appendix contains the as-built diagram for the well construction, 
Slug Test Record Form, Aquifer Test Data Sheets, Equipment Record Forms, 
Electronic Data Control Forms, and accompanying data logs and plots for 
well 299-£33-33. 
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WHC-SD-EN-Tl-147, Rev. 0 

c:•sanene AS-BUILT DIAGRAM 
,ac,l,c ,_on_, UDOrlt-

Well Number __ "2..;;;_, _q_._E_...;."3_"3_-_':>_'3 ____ Geologist fuoo..., ,--l -:r E.,,1 5 e,,J , Page __ 1_ of-=.... 
~ ;u .. o~ ... i!i~ r-.v~ 

Reviewed by _71 .... ~...__ . ... w.....__t ... dL ....... ==---------- Date / Z- - J '1-~ 
Construction Data 

Description Diagram 

I 

I 

2.?.,,7.J; I 

Depth 
in 

Feet 

ID 

15 

'IS 
100 

10;; 

l10 

115' 

12° 
I 2,c; 

I :,O 

H.2 

Geologic/Hydrologic Data 

Diagram 
Litho. 

. · .. . 
. ·. · .. ~ ·-·:··.~ -·_.· o . .' · 
·:··.• ·o :· ... . . · .. 

.. 

. . .. . . ... .. 

.. .. • · .. 
·.• ··. . . 
. . . -~ : ... ,; .:.· . . . ·. . . . . ·.. . . 

1:-_.;:-·-.~-· ... " . 
· .• . . : .- •. 

·• :• ... : :- •_:· ;· . 

0 • 
. .. ••' 

• 

;:: . .s::?.•i 
-·. : . --.- ·. -~ -.· -~ _; ·; 

.. , .. .. • • . .... 
~ ~ .: .: ·. · . .. : . ... _: __ .-

. . . . 
-• .. :'.. · . 

.. .. 
•' ·· . .. . , ... .. . . 

. -. .. -. ·. . . . .. . . .. 

.. . .. 

Lithologic Description 
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C•sane11e AS-BUILT DIAGRAM 
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Well Number ___ "2.._c; ___ cii_-____ ~_"?i_-;_-_'3 __ ~ ____ Geologist Gt>o o""' '...> :r'E"',; ~.-J Page __ "l,. __ of 'l... 
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Aquifer Test Data 

l.oCatiOn ~C-0 -~J: I e 33-33 

page / of __ / __ _ 

Data for Well :33 -3 3 
Pumping Well .! 3 3 ,, l)IUY •I 
Observation Wells _,..,,_.1_.A..__ __ 

How Q Measured - __ ..:___ 
0

• J --f da-h1~/-r-..sdulP' ~It' Z.$''t1U 
How W.L .. 's Measured · 7, -L 30 Depth of Pump/Airpipe _________ _ 

Type of AQuiter Test ~, : /,.,~·.,~+,-.,,/ ,4 ,-+wd-'•""c I 

~OiST(¢,From Pum_e!ng Well :Z. '1 Pump On: date _____ time _____ _ 

Meas. Point tor W.L.'s 1°p ,r£ ,,, vu,,, Pump Off: date _____ time _____ _ 

Elevation of Meas. Point_________ Duration of Aquifer Test -------------

Tim~ Water Level Data -... 
-Z. '3 ~."IS' ~cl-roe.. IZ) 

t= at t' - 0 Static Water Level Discharge 'E > 

I 
8 a:i 

Comments 
Cloc:lt I COmlel"SIOftS Water Read• m 

Oav Time t r t / t' Reaciin9 or Correct1o!'ls L.evel s or s ,ng Q c:: 

9f°L-, I0'-11.1 I ! I IILJA. i ' S/1" ~f4 sl~-. 

I f,µn I Z3S. 4S I I I "· ,., ff ; .. ,/:4,-d~ 

'" i;c. I i..,.r-'4('1 I .~. 
I ·1 :12. I 1~- /,,~,,. /J.,.f- *-... /{,,,.. . ,~ ~ XO 
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I i ! ,1 
ii ·1 c; lb, I Y I I X f) 

111 :2-t I I I(. , I 'I f-4,),..p~ J ,. - Al/, . I )c I) 

\l .3, I I L1JL • o1,,__,_ i .. l ·,·.~ - ,t, ,, ,II 'I. II< ! hJ 
,. ,,,,.,. .,~ ._ ... ... , XO /,/, 

ll',5'Q I I 

A.) i:,_hA..IJ ~ ~p .... I I 
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Location 200 £.as.t ~ Ja.,,J:.. ~,,,._, 
; 

Date of Test_7.,._(_=-1,...,._/ __ S,....._ __ ...,._ __ _ 

We 11 Number zqe, - £ 33-33 
PNi..-Mi,-£'11 

Procedure Number A,-, /hr IZ' 

Type of Test ( s) ___ S_/_i:,...,1 _-:;.;1"11~;:~· c.,,;:ir..;.;.;';,_,,_
1
"-l_w_,_·+_l...,_ei.._& .. 9-==~ ... s1 ... I __________ _ 

Personnel Conducting Test ])ar,.,_,lf J/~e,,o-,,.,,.e,,,- .i/// Cro,. :,,. Da~,-t..d t-.ei~ (Kil-I} 

WELL CONFIGURATION 

Well Depth2'f:&:-i' h!-fow <r~ ... 1 04d 
l 

Borehole Diameter g" -----------
Well Casing 
Inside Diameter _ ___.'f:_'_' ____ _ ,, Well Screen 

Inside Diameter _ __._ ______ _ 
Length of Screened Interval 

/, , , 
/ 7 '1"1d,w u,,:rl!r) Depth of Screen :Z.:?..7 -z~ 

Comments 5 fua Jest C.o-., du<...•frd ,;., 11.,,Je, ~ r.,,,u/ w-t-lf -----;; .............. ..__ ............... ____ ....... __ .....,;. ___ ......,. _______ ~, -------------
SLUG INFORMATION 

Slug Construction Materials __ ...,C_o_r..,,_2"""
9

~;.;....:s,_+_~_~ __ , ____________ _ 

·Length of Slug --------~- oS ., Diameter of S 1 ug o. 2J.f ' ----------
Comments ----------------------------

~ Volume of Attachments (if applicable) _______________ _ -

Electric Tape 

Steel Tape 

Data logger 

Transducer 

Other 

MEASUREMENT EQUIPMENT INFORMATION 

Make Model 

! ,, s ,·-f 1.1 

H. 5 

. 
Serial Number 
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Equipment Record Form for the Installation and Removal of Data Loggers and 
Pressure Transducers 

Initial Check: g,k_ 

Purpose of Installation: 
-. 

,,.,. Ol'I ;-1-o,.. s ,..,., ,·,,, je e,.,.,-/ ,_,·+i,,d,,~""'" 1 +e~f ~<;.p>ns-es /0 

Monitored Hydrclogic Unit or Water Body: 
f.l r r·,, .,,,,,,h 1 f.lm #,,./,;,.,tJ ,At_.. J,,.. { /.la "/;,d .f,,-_,afl,>rt) 

Date/Time of Insta 11 at ion: 'l/27; 1-, 1,;;;o i,,~ j Procedure Foll owed: P,'fl--M f, -s;,-
wl-- 'f ~r., £) , 

Data Logger Make/Model: ln Si~ I SF. 1000 8 

Seri a 1 No.: 1 k B-,ol Number of Channels Used: .1. 

Pressure Transducer Full Scale Range: 1o flS; Well No • : 21'!-£33-3J Make/Model: 
j),u, .,c I P'TX.-Jbf'D Serial No.: ~s, 191 Depth: -2.'l<i. 6 i,elllw I& ,,,..,,,-/" J I 

Pressure Transducer 
Make/Model: 

Full Scale Range: !well No.: 

Seri a 1 No.: Depth: . . ./ 

Description of Data Logger Installation and Well Head Configuration: ::i1:- '. ,. ,,. . .., s1:, l::.w;, .{ 'h ,-~-~ iS ,., 3 le,c,'f . .. 1,,--V ,vi, 
• ,r"l/11• lD c 

~~,~ ~ 
;Fri 1 1 1111 

Comments: 
5 l"'j ...,.os ~"";.;,",#tit(: J ,i,,-fo ploc-' 4 /,0~ fN- ,,.,,arc,r J.e+•>-< p/4c,~ 

fi..L 4-~~J1.,1«,, ,lo-,,. -r""'-. ~fl 

Equipment Installed By .D . .R. fie,,.,,~~,,. I tj/// (' l'?J~,-,,,, 

Date/Time of Equipment Removal: , 1,.111' t Ja, J,,s _ 

Decontamination Procedure (if tequired): 

Equipment Removed By j)a~/1 R. J/ewto;IJ', 5,· 1 I (n,mh 
1 

H.6 
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ELECTRONIC DATA CONTROL FORM 

DATE AND START TIME OF DATA ACQUISITION _'f. __ / __ ~.:..:7/;..;:l .... ! __ l_l_:3_5_ 

DATE ANO ENO TIME OF DATA ACQUISITION 9/.l ?/o'?' //;s-5 

WELL NUMBER E 3 3 - ::! 3 

TYPE OF TEST OR DATA __ S....:../-.:'<-_,,~,r:;_ _________ _ 
;-

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER L, ~ • +'-' 
,~ ~,it: /K.o- 2~1 

TEST NUMBER __ O ________________ _ 

CHANNEL OR INPUT NUMBER _,_;;;.;.,1=------------
UNITS oF vALuEs REcoRDED __ F_r __________ _ 
NUMBER OF PAGES ATTACHED __ ;L. ___________ _ 

COMMENTS: ..:;;['~ C) ~ ~ · ~ 

DATA VALIDATION STATEMENT: 

The attached data represent the data as originally recorded on the 
data logger. Any exceptions and reasons for such are indicated in 
the comments section. 

Name, title 
~ -,!~ -/IA?/J'? 

Date 

H.7 
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Well: 299-[33-33 0.5833 - 0.01 
Test Date: September 27, 1989 0.6667 · - 0.01 

i Start Time: 11 :35 0.7500 - 0.01 
I 

I: 0.8333 - 0.01 
SElOOOB 0.9167 - 0.01 

Environmental Logger 1.0000 - 0.01 
09/28 08:59 1.0833 - 0.01 

l.1667 - 0.01 
Unit# 00701 Test# 0 1.2500 - 0.01 

1.3333 - 0.01 
INPUT 1: Level ( F) 1.4166 - 0.01 

1.5000 - 0.01 
Reference 0.00 1.5833 - 0.01 
Scale factor 9.98 1.6667 - 0.01 
Offset - ·o. 01 1. 7500 - 0.01 

1.8333 - 0.01 
Elapsed Time, Value, 1.9167 - 0.01 

min ft 2.0000 - 0.01 
------------- -------- 2.5000 - 0.01 

0.0000 - 0.01 3.0000 - 0.01 
0.0033 - 0.01 3.5000 - 0.01 
0.0066 - 0.01 4.0000 - 0.01 
0.0099 - 0.01 4.5000 - 0.01 
0.0133 - 0.01 5.0000 - 0.01 
0.0166 - 0.01 5.5000 - 0.01 
0.0200 0.00 6.0000 0.01 

LI?' 0.0233 f.o. 97 c::1. 6.5000 - 0.01 
u::;; 0.0266 0.52 7.0000 0.01 . ✓ 

.t=! 0.0300 1. 25 7.5000 0.01 Iii, 
!_W- 0.0333 1.19 - · 8.0000 - 0.01 
C::) 0.0500 0.49 8.5000 - 0.01 
C"'O, 0.0666 - 0.00 9.0000 - 0.01 -("'t'l 0.0833 - 0.01 9.5000 - 0.01 
~ 0 .1000 0.00 10.0000 0.01 - -

0.1166 - 0.00 12.0000 - 0.01 
0 .1333 - 0.00 14.0000 - 0.01 
0 .1500 - 0.00 16.0000 - 0.01 
0 .1666 - 0.00 18.0000 - 0.01 
0 .1833 - 0.00 20.0000 - 0.02 
0.2000 - 0.00 END 
0.2166 - 0.00 
0.2333 - 0.00 
0.2500 - 0.00 
0.2666 - 0.00 
0.2833 - 0.00 
0.3000 - 0.00 
0.3166 - 0.00 
0.3333 - 0.00 
0.4167 - 0.00 
0.5000 - 0.00 

H.8 
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ELECTRONIC DATA CONTROL FORM 

DATE AND ~TART TIME OF DATA ACQUISITION _f_/ __ ;._7_/ __ 3_..7 ___ /_2_:_1_0 

DATE AND END TIME OF DATA ACQUISITION _9"--'--/;_.7._l_/'~'-~/-=-2---1,;,_ . .J.._0 __ 
I 

WELL NUMBER f.€ 5 3 - 3 3 

TYPE OF TEST OR DATA __ sJ___,/_.u_....,,.__ _________ _ , 
TYPE ANO IDENTIFICATION NUMBER OF DATA LOGGER 
Hermc'f: t ~I#: //cG - ?01 • 

L S:,-1-r-A 

TEST NUMBER __ J_ ________________ _ 

CHANNEL OR INPUT NUMBER --=1=-------------
UNITS OF VALUES RECORDED _..._C__._1: __________ _ 
NUMBER OF PAGES ATTACH~D __ :z.. ___________ _ 

COMMENTS: __/4/<. kl~ 

DATA VALIDATION STATEMENT: 

The attached data represent the data as originally recorded on the 
data logger . . Any exceptions and reasons for such are indicated in 
the comments section. 

~~t,~ I~ 
Name, title ' 

2 /2; IJ'Z 
Date 

' . 
H.9 
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Well: 299-E33-33 0.5833 0.00 
Test Date: September 27, 1989 0.6667 0.00 

Start Time: 12:10 0.7500 0.00 
0.8333 0.00 

SElOOOB 0.9167 0.00 
Environmental Logger 1.0000 0.00 

09/28 09:01 1.0833 0.00 
1.1667 0.00 

Unit# 00701 Test# 1 1.2500 0.00 
1.3333 0.00 

INPUT 1: Level ( F) 1. 4166 0.00 
1.5000 ·o.oo 

Reference 0.00 1.5833 0.00 
Scale factor 9.98 1.6667 0.00 
Offset - 0.01 1.7500 0.00 

1.8333 - 0.00 
Elapsed Time, Value, 1. 9167 0.00 

min ft 2.0000 0.00 
------------- -------- 2.5000 0.00 

0.0000 0.08 3.0000 0.00 
0.0033 0.05 3.5000 - 0.00 
0.0066 0.03 4.0000 - 0.00 
0.0099 0. 01 4.5000 - 0.00 
0.0133 0.39 5.0000 - 0.00 
0.0166 0.28 5.5000 - 0.00 
0.0200 0.18 6.0000 - 0.00 

;-,...,. 0.0233 0.39 6.5000 - 0.00 
c:::l 0.0266 .. :, 0. 3·5 7.0000 - 0. 00 
LO 0.0300 0.46 7.5000 0.00 ~ -

" 0.0333 0.45 8.0000 0.00 
c::?. - 0.0500 0.58 8.5000 - 0.00 
c::l 0.0666 a.so 9.0000 - 0.00 C'r.! -- 0.0833 0.25 9.5000 - 0. 00 
~ 0.1000 1.37 10.0000 0.00 a-,: - -

0 .1166 - 0. 07 END 
0.1333 0.03 
0 .1500 0.00 
0.1666 0.01 
0.1833 0.00 
0.2000 0.00 
0.2166 0.00 
0.2333 0.00 
0.2500 0.00 
0.2666 0.00 
0.2833 0.00 
0.3000 0.00 
0.3166 0:00 
0.3333 0.00 ~ 

0.4167 0.00 
0.5000 0.00 

H.10 . _ , .. 



WHC-SD-EN-TI-147, Rev. 0 

{5/18/89, Rev. 0) 

ELECTRONIC DATA CONTROL FORM 

DATE ANO START TIME OF DATA ACQUISITION 9'/:2_7/,J7 Ji: 5.3 

DATE AND END TIME OF DATA ACQUISITION _'1 __ 1_2. __ 7 /. __ s_'f ___ / __ 3......_.: _o _3 

WELL NUMBER /; ~ 3' - 33 
TYPE OF TEST OR DATA __ S __ /_~.......,.----------

TYPE AND IDENTIFICATION NUMB&oF DATA LOGGER ~ kA 
/~ I atM::4 ~ 11<6- ?o) 

TEST NUMBER -=:2... ___________________ _ 

CHANNEL OR INPUT NUMBER ---==--------------
UNITS OF VALUES RECORDED _f ___ t ___________ _ 
NUMBER OF PAGES ATTACHED _2... ____________ _ 

COMMENTS: -2, ~ 
2 

_ 

DATA VALIDATION STATEMENT: 

The attached data represent the data as originally recorded on the 
data logger. Any exceptions and reasons for such are indicated in 
the comm~nts section . 

.k~ t: ~ l ~:f 
Name, title 7 Date 

H.11 
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Well: 299-E33-33 0.5833 0.03 
Test Date: September 27, 1989 0.6667 0.03 

Start Time: 12:53 0.7500 0.03 
0.8333 0.03 

SEl000B 0.9167 0.03 
Environmental Logger · 1.0000 0.03 

09/28 09:04 1.0833 0.03 
1.1667 0.03 

Unit# 00701 Test# 2 1.2500 0.03 
1.3333 0.03 

INPUT 1: Level ( F) 1.4166 0.03 
1.5000 0.03 

Reference 0.00 1.5833 0.03 
Scale factor 9.98 1.6667 0.03 
Offset - 0.01 1. 7500 0.02 

1.8333 0.02 
Elapsed Time, Value, 1. 9167 0.02 

min .ft 2.0000 0.02 
------------- -------- 2.5000 0.02 

0.0000 - 1.07 3.0000 0.02 
0.0033 - 1.07 3.5000 .0.02 
0.0066 - 1.10 4.0000 0.02 
0.0099 - 1.16 4.5000 0.02 
0.0133 - 1.19 5.0000 0.02 
0.0166 - 1.00 5.5000 0.01 
0.0200 - 0.86 6.0000 0.01 

O"'".Y 0.0233 - 0.72 6.5000 0.01 
c:) 0.0266 0.60 7.0000 0.01 u:;.· -
-~ 0.0300 - a.so 7.5000 0.01 

Ii; 

0.0333 0.41 8.0000 0.01 cc -- 0.0500 0.14 8.5000 0.01 c=; -
C'O 0.0666 - 0.03 9.0000 0.01 - 0.0833 0.01 9.5000 0.01 m 
cr.t 0.1000 0.03 10.0000 0.01 

0.1166 0.03 END 
0.1333 0.04 
0 .1500 0.04 
0.1666 0.04 
0 .1833 0.04 
0.2000 0.04 
0.2166 0.04 
0.2333 0.04 
0.2500 0.04 
0.2666 0.04 
0.2833 0.04 
0.3000 0.04 
0.3166 0.04 
0.3333 0.04 
0.4167 0.04 
0.5000 0.04 

H.12 . _/ 
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Q.Q.QQ9 WELL 299-EJJ-JJ, SLUG WITHDRAWAL TEST #2 

Yo PROJECTED = 1.20 fl 
Yo OBSERVED = 1.19 ft 

1 r0 = 0.2297 fl 

LINEAR BEST FIT LINE; log10(Y)= -22.98x + 0.08 

K=(r/ ln(R./r.)/2L.l) • ln(Y0 /Y1) 

K=( (0.2297)2 (2.75) / 2(17.0)(0.01) ) • ln(l.20/0.71) 

I K= 323 ft/day I 
0 

0.1 

0 

t= 0.01 min 
0.01 --f"T"T"T""l'"T"T"1rrrf-rrrnTTT-rr,..,...,...-rTirrrrTTTT"T"T"T'"lrr-r,rrrrrrrn-r-r,-rTir-r-rrTTrn....-T"tr"T"T"""r*rrT"T"rn-rr-t 
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WELL 299-E33-33, SLUG WITHDRAWAL TEST #2 
.......................................... ~········· ............ ········ 

THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE• •THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 
•••••••••••••••••~•••••••••*******H******** 
••••••••••••••••••••••••••••••••••••••••••••••••• 
RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL . 
•••••••••••••••••••••••••••••••••••••••••••••••• 
Re (ft) 

.2297 

Rw (ft) Le (ft) 

.3333 17.0000 

Le/Rw • 51.0000000 
A• 3.1242380 
B• 5.126348E-001 
c- 2.7365890 

Lw (ft) 

17.0000 

SANDPACK POROSITY• 3.000000E-001 
t (min)• l.OOOOOOE-002 
1/t• 100.0000000 
Yo• (ft) 1.2000000 
Yt• (ft) 7.lOOOOOE-001 
1/t ln(Yo/Yt)• 52.4811900 
ln[(H-Lw)/Rw]• 2.1972250 
ln(Re/Rw)• 2.7539590 

H (ft) 

20 .0000 

·································.H-*············ K (ft/day)• 323.0699000 

·········~·································· T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)• 5492.1880000 ..................................... *'ir***••····· 

H.15 

• 
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APPENDIX I 

TEST DATA AND ANALYSIS FOR WELL 299-Wl0-15. 

This appendix contains the as-built diagram for the well construction, 
.Slug Test Record Form, Aquifer Test Data Sheets, Equipment Record Forms, 
Electronic Data Control Forms, and accompanying data logs and plots for 
well 299-Wl0-15. 
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C•Battelle AS-BUILT DIAGRAM 
l'lcifie -- i.ao,_,. 

Well Number _.:;c, __ 7_-_~_t_o_-_,_s--_____ Geologist ~'!•LJ<i~;p 
I 

G,, .. Moll'! , Page ___ of Z. 

/ ~ Tf:E '- • /\ it1.1M,&..r, Ge•o ..,,.J , • ,-~. 

Reviewed by _7.M.'1c..~.:::;.:..-,.Y)1;.p..1.o~Qa:...,..bric;,.., --~------- Date 1. -

Construction Data 

Description 

. , 
<;~,,.,\ C~":, ; ·.- .• -, /"'(e, ---+-11<, 

Ci 

, . 
' 

Diagram 

.i 
' ' ....; 

Depth 
in 

Feet 

10 

I CJi 

70 

ez 

10:7 

120 

L2 

Geologic/Hydrologic Data 

-

Diagram 
Lithe. 

,.... 

• . • :; . 0 ·o . · o.·. 
0 ~ . . ..,,, . - ~ .. . 
.; ,, 0 . C 

- _ . w :;I . :, .:.. 

...,. . - ,:: C -• . 

. 0 · 0 · 
... . ~-. ·. : i 

c., · ~ c; . CI 
~ -:; 6-C/ · 

::, . ·. 
. ::, :-· ·. ..., 

Lithologic Description 

D; 
cl .- ,\ \ . ' '""· 

a 

1--------------
· . · u · . .. :' · G •"- •IQ I I; S A','\d 
0 . · • 0 

• . •. 0 /,_ , I.I. ~ SQ ... .,I '1.-~ ...... ~-,:l 
0 .. -;, : 0- - · ,...- I'===~==~=~===---
~:..;.;:~ --:;i.-. 

· /11.4.fdely so,. _.,..,,, c.t)..IC.&o,-~01.AS 

.i ~\c. \.,..-. · ·/" 
:-.:..-.k-.·: 
-,t- - • ~. 

~~~.C- ;':=====:-----..I.- . - ..L. . ... 
. - '• _ _,..,::- 1, , S'-' •~~ ~&, •t 

- ~ l · - . -
.,..- . - . -. _ ___,,,,, 
~ -!.-=-..:..-;:---

. - . --~ , ____ . -
• - ·- ~ .:__,,----=-- . - . -

A-II00-11113/171 
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C•sane11e AS-BUILT DIAGRAM 
l'acifoc --~--

Well Number ,,) 1 ~ - t,J 10 -IS:- Geologist ~~LNC.."T'A.J> z' ... -..~tu;: Page '2,. of_2:;_ 
' ' 

j)_~. mr Lo::. 
T~1. 

I 
fi-r,~~ 6-o~o-•~ I 1:.T"C • I 

Reviewed by Date I Z_ - I -t;,'7 

Construction Data Geologic/Hydrologic Data 
Depth 

in Diagram 
Description Diagram Feet Utho. Uthologic Description 

r "-, I'·, ,,, ~ - Co..\~ el..e -=-j" • --· r, ' , ; ;'-. ' , 1'50 -
' \i i' . j 

,, . - -
A j~ . ..-~•-;.1_:5 ::) = · U •~::.. · 

~ r " . ' ' 1 
~ ,.. 

- ~ I . ~ C ~ " ,,. C () -j, 

'-'~> ~ ,: (:' . · o .. 
' c.-ko"' - - r.· ~ a ~( """;) '2~"'""' ' ' ,, ' ~ ;, 

. , :, 

' c.~-s~C, -Z-z.z c... 
- 0 . sl,,. \ +o ~ '\ :, " .o M""-~6'/ tJ ., 

~~ /!, ."'~ -d .. ~ " 
• C' 

" s-d. -, 
_ .... 

l,' I \ I Cl I C "' 
' l'- ' 

... ,.,. 0 · C., . err~ -,~, 1, ~:i . , •.· ..... -
"\ \: . '\ C e- • -· 

I'" , -, . 
I.,, . " . 

' 'I 
c; 

I' " 
-I 

C, C.I • ~- "' ',· : ' ' -:, ,1 0 . " . e· 

' -:_;z; '?C' .(. -c=tt4 }O';f I' ' ! 7;" Cl · o 0 ~ - () 

.s.~~e l ·- J ~ :; ,:. 

L\" d:a ; ... 1~ , ; ' <J • -~ ~ : M., 1,_ -__,;'\ ' · I.I t:' --
-:--' -= .. 

I' ' : '\' I. . L' t : c;~" ~ I.I., :I ~,a.NC ; , ,I C = ,, 0 0 

l,' ! ,1 .. ~ A-o "f ~it-A"('-:, 0 .c , 

r: ~I 
0 . :, . . !• •• 0 C, .. (> 0 N ~ I C 0 

. ( J . .o . . ,. ~, o · ., SC t - .. <.) I . ·=== .. . ... 0 

· = ·•1 .:, • . .J 

I·.·._ _· -.:=.·; 
.:, . 0 

'l-1 , 0~ 10 ~1.,,0T (o.., .. 1.JVOtJ S ~ 
·:., 

O • .:, 
.> J . 

v,.J"'-A' C, ~. ,J I,,! " <,T~~ \., I 
.. 

0 -. .-. = ·-- ·r .::- = .:, 

~ ~ ii.I:':. ,J 
I·•·==·· .. 

~ l=ll"'"' t \,. Ylt<."- ' ·s::==:::· 'Z, 1.~ J ,> ;;) . 

j -• ·=-·-~ "2."Z.~,"\j' t)2.u ... i:>ai-,+ : 

.I 

t r 1"-JD ..t.,,a.. C-l ~ ,:_ s-.J ~ AJl'h .. ~., •o-' b~,~ I '2.'Z\.0;~
1 

".· ti '-.. 11.1~1..:z:: Pc.ll....h ,, 
S-2,o \,, .. ic-,h. c.. .. ~\4, ',' j 

2 ~ 11.1._.1c..., p.,.,., t.olJ Sl .... .,r 

~ Ce..,..o,,"-~ 
f 

A-1100-tN 13/171 
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Aquifer Test Data WHC-SD-EN-TI-147, Rev. 0 page_---'-__ of ___ / __ 

Data for Well 2t:?9-1v10-I5 

Location _.:2;.;;c.>;.;O::;....;J.;e;;;..;;.s:.r ____ -r.;.......;1".;;o_,,..,_~_,;~_o_,,,, ___ _ 
Pumping Well _______ _ 

Typ~ of Aquifer iest s 1~., rest .. 
Observation Wells_-___ _ 

How Q Measured - _ 
0

J 
How W.L.'s Measured 7,,,, .. ~dv1,b- 5-feel f 11~*1..S00 Oepth of Pump/Airpipe_-________ _ 

~ / Oist@'From Pumping Well 2 " Pump On: date_-____ time _____ _ 

Meas. Point for W.L's ~" ,r ,o• Cal>-, Pump Off: date - time _____ _ 
El f M ? 0 f AQ ·t T evat10.~ eas. oint urat1on o u1 er est -
~,, .( 'Cos,-,.,. is ,, ~• o l,.~t!. l•-1 r: .. r~(~ ~,,, Time Water Level Cata ~ 

at t' = O Static Wat.lr Level -;J..12 .11' /x/u,,,.,loC. Discharge 
Cl) 

t= 'E> B cg 
Comments 

Clodt 
t I Conversions Water Read- I ;: 

Dav Time r v,· ~.ed,ng or Correcuons L.r,ef I Of I ,ng 0 cc 

11/J 1/1 ()'5 I I 2/2.-71 i I I 

PeN 

/110 I 1)/ B • ~:,.:. ~i."17 ~ ~2.i ,7, i 
I +,,..~duttf, , .. ..k.lf 

• : 

11:,,0 I 5er s I.lo o-,d I 
I I I I I , I I 

. Vt3s I I /S. 'll/ I I I '1 T,a,.sd,ue, ,-,.od,·,,11. I . 
St.r slwc-t .,le,;_, ~?'t~o ~ti oll _, -4~ ... , •ye I ti:I S f6 I,;" I/LL 

-
I 

1/41-t I Is. 9'1 .x.t l<d -ro re!.i-11- i pf).,.) 

/l'f.S I Pull s11.1, fa i I•• I ~c.u,) 

,,~ I ! SI• ,, d 11+: loo~• /),o.,,;, d11f11 ;-. tits 1< 

! I ' I .f,· J~ : WI0-1:r- ~-S ~ fr I ; 

/13'/- I I U,.oo .Set l!e{, •o :,e.:rr 1#3 I l 
. J'J.37 I J),.,,11 .S /1.1 /.I~, ,L. l C,L kl I 

w 12'1-'i I - ..,, 
I JJ11.,,,,. o llt1ro J.. J,s k :m,e, dtrf. , loo.,,,, ... - I I -- I ll 1£,·1~: '4110-1 S-J. SLG 

I i 
I I I l I 
i I I I : j I I I 

! I I 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 I ! I I 

I I I I I ! I 
I I I ! 

I i 
' .I 

I 

I ! I : ' 
-

I ' I J)~ Uul? rn· - ··I lth,/g-, I 

i I I I 
I 

I I I 
I I -~ 

I I I [ I I 
I 

I I I I I f 

I . / 

I I I 
I I 



WHC-SD-EN-TI-147, Rev. 0 

Location .loo !,,.le.sf . T /"a,-_, 
I 

Date of Test_-_, __ 1/_;_./_'1 __ 1 _____ _ 

Well Number 299-wto-,s Procedure Number PNL-11A-S{,7 At-,, fUv. 0 

Type of Test (s ) ___ .S_l1.1 __ -rl_ls_r ________________ _ 

Personnel Conducting Test D.R. t/!,Wco""',,.,,,. . Da-r~II LJ.,,d}(e. (kE'H) -------""'I·-· _____________ ......, __ _ 

WELL CONFIGURATION 

We11 Depth -:2.1.:2.' h./.s. 

We11 Casing 
Inside Diameter If-,; --------

Borehole Diameter 
g ,, 

---------
Well Screen 
Inside Diameter +'' ------------

Length of Screened Interval -,~.!' 1,t,/0...1 -,le, Depth of Screen 200.a' +o ;.i,. r' b./.s. 

Comments Wet ( is u,,rJ evel•r,ed -----------.,.., -----------------
SLUG INFORMATION 

Slug Construction Materi a 1 s far bo~ s+ et..! 
______ ....., ____________________ _ 

Length of Slug __ ,_.o_' ___ _ Diameter of S 1 ug __ ;z. __ ~ ___ ,, ______ _ 

Comments -----------------------------
Volume of Attachments (if applicable) ----------------

MEASUREMENT EQUIPMENT INFOR"'1ATION 

Electric Tape 

Steel Tape 

Data logger 

Transducer 

Other 

Make 

J..u//(i111 

.1 n Sift.I 

!) ('IA '-""-

Model 

$.Jf'" Hi -w•y µ,.,, 1,,.,., 
J/l,-IM;f 

PiY-- lb l D 

1.5 

Serial Number 

J..511~-ISJ 

1 kB-7 ,;¢ 

:z.s,,'ft 



'-0 
-~ 

it 
m -- · -
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Equipment Record Form for th~ Insta11ation and Removal of Data Loggers and 
Pressure Transducers 

Initial Check: oJ:.. 

Purpose of Installation: 

/(J - .,,, ,· fur MIA hr /ew:./s r/1.1 .. ,,,, t~ s/.,,, ks1 

Monitored Hydrologic Unit or Water Body: 
Safur~ret/ S'-r-~e,, ,·,,,+~rtr(I I .,,,··1-J,;,, fl,f!. "f per po,.f er{ fl,c 1111,u,'fe,,.-

Date/Time of Installation: 11/3/r"I // 3D hr$ . jProcedure l l PN1.-"'4A-S'(.7 
F o owed : 1,v 1.- '-1, /le,, ~ 

Data Logger Make/Model: In s,·f.., / lie~ .... ,-+ S E1000.S 

Seri al No.: iKB-7¢¢ Number of Channels Used: J 

Pressure Transducer Fu 11 Sea 1 e Rar.ge: 10 ,ui Well :.#It:{-

Make/Model: 
No.: w,o-1s 

']) ,,."4, I<. I rrx-1611) jSerial No.: Z.S'll'll Depth:~ 2.~l.' h.1. s . 

Pressura Transducer Full Scale Range: well No.: 
Make/Model: 

Seri a 1 No.: jDepth: 

Description of D~a Logg~r Installation and We11 Head Configuration: 

'·""" .,. {!;J-~ .. A-- ,o" ,_,..,. 10" c ~;-, is , ' r,. "._.,-e 
pl~ ~ -__ It" ,.s,.., ~ S11rJ..c(. 

I r 7 I , ... Jc.",. 

// / -"' · ........ --- / 

Conments: t,lt-U has ... f ht, ... C,, ....... p I e.-tc.d j,i tiiL '--'fpe~ -'1S -F-r. °TM : 
Id' c.a'>;~ is -r c..•-.ple.+ely p1.1{1td owt . 

-rh(., S '"~ wlZS pl1u-ttl (J fel,,V .fe~ f It-~ sf,.fic. w~~ /e,~I J,c/;,re m 
~111sdu14,,,,, wa; J1>i.vt.-!d -to flu, .-rrlfu,-, ,.{ fJ.<. ~If. ~ .sl'4j IMQJ -filen 

lo~~d' J,.e,/ov s+11,I,,''- ar1~ .vtn!~ ~ve,I was a/(olC/(tl -+rr ~-h,,J,,-/,'i,~. 

Equipment Installed Sy 1). R. fle.,,,/c. • .,.,.e.r 

Date/Time of Equipment Removal: 11/3 /t'I 130" hrJ. 

Decontamination Procedure (if required): 

Equipment Removed By :D.R. /ve,w<.o,-~r 

1.6 
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(5/18/89, Rev. 0) 

aECTRONIC DATA CONTROL FORM 

DATE AND START TIME OF DATA ACQUISITION __ 11_/3~/ __ t.._j __ l __ l¥._S_~_l'S_._ 
; 

DATE AND END TIME OF DATA ACQUISITION __ t1_,/J-r-/_1, __ 1t_S_7_h_fS_._ 

WELL NUMBER __ :z._q __ q_-_w_, _o-_,_s ____________ _ 

TYPE OF TEST OR DATA __ S_liA_,j......_-rt:_~-f __________ _ 

TYPE ANO IDENTIFICATION NUMBER OF DATA LOGGER :!n Sifi.1 . f-(e,,.-,..+ 
S E I '1Jt>rJ B S("' l ,: B - 7 ¢ ¢ 

TEST NUMBER __ :i. __________________ _ 

CHANNEL OR INPUT NUMBER 1 ----------------
UN ITS OF VALUES RECORDED ..... f_t ____________ _ 

NUMBER OF PAGES ATTACHED _:z. _____________ _ 

COMMENTS: 

DATA VALIDATION STATEMENT: 

The attached data represent the data as originally recorded on the 
data logger. Any exceptions and reasons for such are indicated in 
the comments section. 

Name, title ' 
11/3 It? 

I. 7 



WHC-SD-EN-TI-147, Rev. O 

Well: 299-WI0-15 0.5833 - 0.11 
Test Date: November 3, 1989 0.6667 - 0.07 

Start Time: 11 :45 0.7500 0.04 
0.8333 - 0.02 

SElOOOB 0.9167 - 0.01 
· Environmental Logger 1.0000 - 0.00 

11/03 12:01 1.0833 0.00 
1.1667 0.00 

Unit# 00700 Test# 2 1.2500 0.01 
1.3333 0.01 

INPUT I: Level (F) 1.4166 0.01 
1.5000 0.02 

Reference 0.00 1.5833 0.03 
Scale factor 9.99 1.6667 0.03 
Offset 0.01 1.7500 0.03 

1.8333 0.03 
Elapsed Time, Value, 1.9167 0.04 

min ft 2.0000 0.04 
------------- -------- 2.5000 0.05 

0.0000 0.00 3.0000 0.05 
0.0033 0.00 3.5000 0.05 
0.0066 - 7.52 4.0000 0.05 
0.0099 0.15 4.5000 0.05 
0.0133 - 2.34 5.0000 0.05 
0.0166 - 0.89 5.5000 0.05 
0.0200 - 0.82 6.0000 0.05 

i:"-J 
0.0233 ·:o. 83 6.5000 0.05 

,t.O 0.0266 - 2.28 7.0000 0.05 . ... ,· 
£:::1 0.0300 1.97 7.5000 0.05 .. 
C1C!c 0.0333 - 1.86 8.0000 0.05 - 0.0500 1.68 8.5000 0.05 C:=l -
CY'l 0.0666 1.55 9.0000 0.05 -: 
~ 0.0833 - 1.43 9.5000 0.05 
en- 0.1000 - 1.30 10.0000 0.05 

0 .1166 - 1.19 12.0000 0.05 
0.1333 - 1.08 END 
0.1500 - 0.99 
0.1666 - 0.90 
0.1833 - 0.82 
0.2000 - 0.75 
0.2166 - 0.69 
0.2333 - 0.63 
0.2500 - 0.57 
0.2666 - 0.52 
0.2833 - 0.48 
0.3000 - 0.44 
0.3166 - 0.41 
0.3333 0.37 
0.4167 - 0.24 
0.5000 - 0 .16 

1.8 _ / 



WHC-SO-EN-Tl-147, Rev. 0 

(5/18/89, Rev. 0) 

ELECTRONIC DATA CONTROL FORM 

DATE AND START TIME OF DATA ACQUISITION _1_1/~~/_i_1 __ 12 __ n_~_..s_. __ 
DATE AND END TIME OF DATA ACQUISITION _1-+~/...:;3-,.,;,/t;..;1 ___ 1 __ 2 __ '+_1 _" .... rS ..... __ 

WELL NUMBER ---=z=-q_q ___ w_1 __ 0_-__ 1s _______________ _ 

TYPE OF TEST OR DATA ___ S..,.t"J ....... -r. .... -e. .. 'S-f ____________ _ 

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER ___ r_~_s_;fu....,.... __ _ 

H~,-,-f S€J~(li' 8 s/,v iKB - 7Q.J 

TEST NUMBER _J _________________ _ 

CHANNEL OR INPUT NUMBER __ 1 ______________ _ 

UNITS OF VALUES RECORDED _..,_+_. ___________ _ 

NUMBER OF PAGES ATTACHED _ 2 _____________ _ 

COMMENTS: 

DATA VALIDATION STATEMENT: 

The attached data represent the data as originally recorded on the 
data logger. Any exceptions and reasons for such are indicated in 
the comments section. 

Name, title Date' ' 

I. 9 



WHC-SD-EN-Tl-147, Rev. 0 

Wel 1: 299-Wl0-15 0.5~33 - 0.08 
Test Date: November 3, 1989 0.6667 - 0.05 

Start Time: 12:37 0.7500 - 0.02 
0.8333 - 0.01 

SElOOOB 0.9167 0.00 
Environmental Logger 1.0000 0.00 

11/03 12:52 1.0833 0.01 
1.1667 0.02 

Unit# 00700 Test# 3 1.2500 0.02 
1.3333 0.03 

INPUT 1: Level (F) 1.4166 0.03 
1.5000 0.03 

Reference 0.00 1.5833 0.04 
Scale factor 9.99 1.6667 0.04 
Offset 0.01 1.7500 0.04 

1.8333 . 0.04 
Elapsed Time, Value, 1. 9167 0.05 

min ft 2.0000 0.05 
------------- -------- 2.5000 0.05 

0.0000 0.00 3.0000 0.05 
0.0033 0.00 3.5000 0.05 
0.0066 0.00 4.0000 0.05 
0.0099 - 15.19 4.5000 0.05 
0.0133 - 0.43 5.0000 0.05 
0.0166 - 1.64 5.5000 0.05 
0.0200 - 1.51 6.0000 0.05 

,('Y°) 0.0233 - 0.32 6.5000 0.05 
lir-J_ 
: '-0 0.0266 - 0.76 7.0000 0.05 . ,. 0.0300 - 1.87 7.5000 0.05 

Iii 
a:!: 0.0333 - 1.93 8.0000 0.05 - 0.0500 1.67 8.5000 0.05 c:l -
C'l--~ 0.0666 - 1.51 9.0000 0.05 --Ct"::!' 0.0833 - 1.37 9.5000 0.05 
en, 0.1000 - 1.24 10.0000 0.05 

0 .1166 - 1.14 END 
0.1333 - 1.04 
0.1500 - 0.93 
0 .1666 - 0.85 
0.1833 0.77 
0.2000 - 0.70 
0.2166 - 0.64 
0.2333 - 0.58 
0.2500 - 0.52 
0.2666 0.47 
0.2833 - 0.43 
0.3000 - 0.39 
0.3166 - 0.35 
0.3333 - 0.32 
0.4167 - 0.20 
0.5000 0.13 

1.10 . _.,, 
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qooo.9 WELL 299-Wl0-15, SLUG WITHDRAWAL TEST #2 

Yo PROJECTED = 2. 15 fl 
Yo OBSERVED = 1.97 ft 

1 re= 0.2297 fl 
LINEAR BEST flT LINE; log10(Y)= -2.33x + 0.33 

K=(r/ ln(R./r.)/2L.t) • ln(Y0 /Y,) 

K=( (0.2297)
2 

(2.43) / 2( 15.8)(0.20) ) + ln(2.15/0.73) 

I K= 32 fl/day 

0.1 
0 

' 
0 

0 

0 

l= 0.20 min 
0.01 -t-r-r-"T"""'r-.--,r--,--r-r-+-r""T""T-,-,r--,--r-r-"T'""T-,-,r--,--r-r-"T'""T--.--.---,-.-r-"T""""T-,-,r--,--r-r-"T'""T-,-,r--,--Ter-,-r-r-1 

0.00 0.20 0.40 0.60 0.80 1.00 

TIME (l), (min) 

:IC 
:::c 
("") 

I 
V, 
C, 

I 
l'T'I z 

I 
--4 

---I -~ ...., .. 
A:I 
Cl> 
< . 
0 
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WHC-SD-EN-TI-147, Rev. 0 

WELL 299-Wl0-15, SLUG WITHDRAWAL TEST #2 
****'****' ............................................... ..-... ........... 'rllnr ...... 

THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG- TEST METHOD. 
SOURCE• "THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989 . 
•••••••••••••••••••••••••••••••••••••••••••••••• 
••••••••••••••••••••••••••••••••••••••••••••••••• 
RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SANO 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL . 
...................... ~**•***••················ 
Re (ft) 

.2297 

Rw (ft) Le (ft) 

. 3333 15. 8000-

Lw (ft) 

15.8000 

H (ft) 

275.0000 ~······· ...... ·· ...... ····· .................................... . 
Le/Rw • 47.4000000 
A• 3.0284980 
B• 4.921462E-001 
c- 2.6137240 
SANDPACK POROSITY• 3.000000E-001 
t (min)• 2.000000E-001 
1/t• ~s.0000000 
Yo• (ft) 2. 1500000 
Yt• (ft) 7.300000E-001 
1/t ln(Yo/Yt)• 5.4008930 
ln[(H-Lw)/Rw]• 6.0000000 
ln(Re/Rw)• 2.4315210 
..................... *** .. *""•······················· 
K (ft/day)• 31.5842200 *--*""••······• ................... *** .............................. . 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)• 499.0307000 
........................... ***.** .. ••····················· 

I.13 
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00000 WELL 299-W10-15, SLUG WITHDRAWAL TEST #2 

Ho= 2.40 ft 0 
0 .80 r,= 0.2297 fl 0 
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WELL 299-W 10-15, SLUG WITHDRAWAL TEST I J 
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00000 WELL 299-Wl0-15, SLUG WITHDRAWAL TEST 63 
Yo PROJECTED = 2. 1 J fl 
Yo OBSERVED = 1.93 ft 

re= 0.2297 _ ft 

LINEAR BEST FIT LINE; log 10(Y)= -2.53>< + 0.33 

K=(r/ ln(R./r.)/2L.t) • ln(Y0 /Y,) 

K=( (0.2297)
2 

(2.43) / 2( 15.8)(0.20) ) • ln(2.1 J/0.66) 

K= 34 ft/day I 

0 

0 

0 

l= 0.20 min 
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WELL 299-Wl0-15, SLUG WITHDRAWAL TEST #3 

THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE• "THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 
* * * * * * * ***********-rJnlrlrlr***,j, * * * * *. *. *'V*********** 
***********IML-**************-********t************ 
RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL. 
************************************************ 
Re (ft) 

.2297 

Rw (ft) Le (ft) 

.3333 15.8000 

Le/Rw • 47.4000000 
A• 3.0284980 
B• 4.921462E-001 
c- 2.6137240 

Lw (ft) 

15.8000 

SANDPACK POROSITY• 3.000000E-001 
t (min)• 2.000000E-001 
1/t• 5.0000000 
Yo• (ft) 2.1300000 
Yt• (ft) 6.600000E-001 
1/t ln(Yo/Yt)• 5.8581870 
ln[(H-Lw)/Rw]• 6.0000000 
ln(Re/Rw)• 2.4315210 

H (ft) 

275.0000 

************************~*****-************* 
K (ft/d~y) • 34.2584600 
****************************************~*** 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)• 541.2836000 
*****************************-H****************" 

1.17 
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- 00000 WELL 299-Wl0-15, SLUG WITHDRAWAL TEST #3 
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APPENDIX J 

TEST DATA AN'O "ANALYSIS FOR WELL 299-Wl0-16 . 
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APPENDIX J 

TEST DATA AND ANALYSIS FOR WELL 299-Wl0-16 

This appendix contains the as-built diagram for the well construction, 
Slug Test Record Form, Aquifer Test Data Sheets, Equipment Record Forms, 
Electronic Data Control Forms, and accompanying data logs and plots for 
well 299-WI0-16 . 

J .1 
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•:•sane11e AS-BUILT DIAGRAM 
,acme._,.....,~ 

Well Number _t_'l_q ___ w_1_0_-_\_1, _____ Geologist 

Construction Data Geologic/Hydrologic Data 

Description Diagram 

t=1 
I '7, 'Z 11 • (I,{. \0" C'A&.;'.o,-l i>\ '<j . JV 

--~:- ·:,< :·./ ;i 
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Diagram 
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o:osane11e AS-BUILT DIAGRAM 
,ac,lic Non-1..aboratoriat 

Well Number _"Z.._'l_"l_-_w_, 0_-_,_1, _____ Geologist "S 1..-:c,-e-N 'B 1 "-t 1-4 ,~ E 1... Page __ "2.-_ of--=... 

t1/J ~:T;)lt--MS,.,.,.i> &-11."'U-...!. 1 6--wow,~ 

Reviewed by __:"2,);_,"-e~--)11~~;.;..;i;t.~1::f =-;;;;;;;... _____ Date 1~-J'~ 

Construction Data Geologic/Hydrologic Data 

Description Diagram 

Depth 
in 

Feet 
Diagram 

Litho. Lithologic Description 

--· · ,' . : 1 \°'31'11" cr<- 10· C1',L~o..> 4j . \\IL 

---------------------- \\ I j\ \_ , \1 
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Aquifer Test Data WHC-SD-EN-TI-147, Rev . 0 page I of ____ _ 

Data for Well ~~c;- i,IJo-U, 

Location J.. 00 1,./ ~ 1" I 1a ,., X Fa,.,.,, 
Type of Aquifer Test __ .s_,_ .. __ .. :.....-r~es;..1 ______ _ 

Pumping Well _______ _ 

Observation Wells _____ _ 

How Q Measured ____________ _ 
How W.L. 's Measured , ..... .,,sduc.t.-; 51-eei fo,,,,e,:L.Soc-oJ Depth of Pump/Airpipe _________ _ 

(Bad/Oist.@From P:Jmping Wei: i '' Pump On: date_-_____ time _____ _ 
Meas. Point for W.L. 's loo .I 4 " C"'h•, (,., , t1.l.s.) Pump Off: date - time _____ _ 
Elevation of Meas. Poir.t __________ Duration of Aquifer Test . _________ _ 

Time Water Level Data i:, 
I CD 

t= at t' -o Static Water Level io .. . 3f' ~ .... ~c. Discharge ~> Comments 
I 8= Clodt Cor,,,ersaons I Water Reed- = Dav Time t t' Vt' RHOl"9 or Correa!Of11 Level I or S inv Q C: 

,q;,, 1.300 . Ivel/ ,°l ,.,~,} .,. 1..AI. ui~ ~ ,,f -r ~a .. - i..cr.ts -" /JR.II Ser WII r,'~ 
I 

I Jt'f i '1~ f D. 31 11'1-JZ' I I .sftt..l '7Q,.- i 
I I 

13, r P/8 == z,3.:k~ ' .. lz. . 'f?'~ ::.2.0 '"' I 
IJ.z.o I I I :,ef .S/~o ,·,,. •l•e<. .,.~l..,.,ie.,.- dat.a 1-,.~~ J.1< IJ-7r,'1 

/3'l5 Sc.+ lffJ "'daf1lo~q~; /./,n.,Jsdwc.4.,- +rol#Sd:ut,,,. :J.Slllfl qr I 

133¥- /,.so' 
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I I I 
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Location · 2-w'est ; -ra",,iK For .... -------------
We 11 Number z q q- w 10-1, 

Date of Test __ , __ o..,;;/3;...o .... / __ ! __ 1 ____ _ 
PNL-MA· 5tt' 

Procedure Number AT-, tu¢ 

Type of Test ( s ) __ · ....;;..S_f "'....;:,,1----' ...,"",,;.;:;: ~.;;;c.A..;..;.;;.,".;.;." ,..1_.;;.--:_r~_rJ:;......;;,,o_-___ l _________ _ 

Personnel Conducting Test 

WELL CONFIGURATION 

We 11 Oepth ____ 2 ___ \C\ __ . __ 9_' _b __ \$_, __ Borehole Oiamete~ 8~ --------
Well Casing 
Inside Diameter if-~ 

Well Screen 
Inside Diameter- If'' -------- ---------

Length of Screened Interval ~ · ,/~\ ~ \l: .Y ';t 1»,tpepth of Screen 

Comments We-If is v .. d e11'10 peJ __ ___,;;; ___ ......, ______ ;...;,___,,ii-J' _________________ _ 

SLUG INFORMATION 

Slug Construction Materials C11,,.b.," 51-t~I 
_________________ ......., ____________ _ 

Length of S 1 ug __ ,_. o_' ____ Diameter of S1 ug __ 2._' __ ,,,,_" _____ _ 

Comments ---------------------------
Volume of Attachments (if applicable) ---------------

Electric Tape 

Steel Tape 

Data logger 

Transducer 

Other 

MEASUREMENT EQUIPMENT INFORMATION 

Make Model 

J.l,,,,_,·t S£ 1000 B 

PT~- 1, I j) 

Serial Number 

,J.AAllLI.J ~ 10/ Jo/3'1 

J.5 
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Eq?Jipment Record Form for the Insta 11 ati on and Rernova l of Data Loggers and 
Pressure Transducers 

!Initial Check: 

Purpose of Installation: 
/0 _,on,'./-o.,. ware,., /(Ne/s. d,,,,.i~ s/"4J ~+~ 

Monitored Hydrologic Unit or Water Body: 
Saflu,a1td sc. re,:,.., ,.,., re""" I _,,'1'1,, '"" iAf'{>e~ fllr1' • I -'fpe,-tl<Jf az"';.fe.,. 

Date/Time of Installation: 10/Jo/f1 13 J.S i.ws . j Procedure Fell owed: PNL-M A-S'-~ 
wL--'f, Re~ 

Data Logger Make/Model: 11'1 Sih, I \-;-e ,. - ; + Se \OCO f> 

Serial No.: U, 6-7¢¢ Number of Channels Used: l 

Pressure Transducer Fu 11 Sea 1 e Range: 10 ps; Well No.: ztt~w,~,, 
Make/Model: 

Dr ... c..tc ( p-rx-1~ \D Serial No.: zS'f ,'1~ Depth: 2,.iC/. 'f' 1:,t,1-10 c,.. 

Pressure Transducer Full Scale Range: Well No.: 
Make/Model: 

Seri a 1 No.: Depth: 

Description of Data Logger Installation and Well Head Configuration: 

b"-rf!. 5-r: c..1-.~ f • .f 4- '' c ca:.i",!) i~ ). ', J .,-v+• c••~ . .,.J 
c::a ~ • .,e 1.....l sw,,.f•c-C. .r',":,,~ 

~ ,,r, ... ·1""" .,,-- -
Convnents: Sll.4~ wo.S. pla"t.ol -"l-1C!' t-r11-. -hp ,-f 4-'' ,a.:.i':5 we.-to~ 

cl .-.pp,· .. -:, ~(I,(~ . 

Equipment Installed By D. fl.. Newt:oMW 

Date/Time of Equipment Removal: 10 {~ofgi 1&.12.0 ~,s. 

Decontamination Procedure (if required): 
I 
I 

Equipment Removed By 'D.'2.. N~wc~c.v 

J.6 

& ., ,11s.i•,) 
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(5/18/89, Rev. 0) 

ELECTRONIC DATA CONTROL FORM 

DATE ANO START TIME OF DATA ACQUISITION ,o/2.w/r/f t 340 f.l...s. 

DATE ANO ENO TIME OF DATA ACQUISITION 10/30/&°I 1JS~ L.;s. 

WELL NUMBER __ ...,.2-__ &/_4'_-_~_✓_1 _0-_, __ f ___________ _ 

TYPE OF TEST OR DATA _ __.S..,.i.._u'-~-~-~_f-__________ _ 

TYPE ANO IDENTIFICATION NUMBER OF DATA LOGGER r" s;+v 
He,,i- :+ <; € 1..0.00 B '>IN 1 ~ g-,~¢ 

TEST NUMBER __ 2-__________________ _ 

CHANNEL OR INPUT NUMBER ___ / ____________ _ 

UNITS OF VALUES RECORDED _F __ f ______________ _ 

NUMBER OF PAGES ATTACHED _".2-____________ _ 

COMMENTS: 

DATA VALIDATION STATEMENT: 

The attached data represent the data as originally recorded on the 
data logger. Any exceptions and reasons for such are indicated in 
the comments section. 

~J<Wt1Rf ~ . ~ 
Date 7 ' 

J .7 
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Well: 299-Wl0-16 0.5833 0.10 
Test Date: October 30, 1989 0.6667 0.09 

Start Time: 13:40 0.7500 0.08 
0.8333 0.08 

SElOOOB 0.9167 0.08 
Environmental Logger 1.0000 0.07 

10/30 14 :oo· 1.0833 0.07 
1.1667 0.07 

Unit# 00700 Test# 2 1.2500 0.07 
1.3333 0.06 . 

INPUT 1: Level (F) 1.4166 0.06 
1.5000 0.06 

Reference 0.00 1.5833 0.06 
Scale factor 9.99 1.6667 0.06 
Offset 0.01 1. 7500 0.06 

1.8333 0.06 
Elapsed Time, Value, 1.9167 0.06 

min ft 2.0000 0.06 
------------- -------- 2.5000 0.06 

0.0000 2.89 3.0000 0.05 
0.0033 1.28 3.5000 0.05 
0.0066 2.62 4.0000 0.05 
0.0099 3.50 4.5000 0.05 
0.0133 3.07 5.0000 0.05 
0.0166 2.00 5.5000 0.05 
0.0200 2.63 6.0000 0.05 

c:) 0.0233 2.73 6.5000 0.05 
::r- 0.0266 2.96 7.0000 0.05 '-0 
r::=, 0.0300 2.94 7.5000 0.05 

lj 

w...! 0.0333 2.48 8.0000 0.05 - 0.0500 0.85 8.5000 0.06 c:::) 
m 0.0666 0.82 9.0000 0.06 - 0.0833 0. 71 9.5000 0.06 CY2 
en 0 .1000 0.63 10.0000 0.06 

0 .1166 0.57 12.0000 0.06 
0 .1333 0.50 14.0000 0.06 
0.1500 0.47 16.0000 0.06 
0 .1666 0.38 18.0000 0.06 
0.1833 0.35 END 
0.2000 0.31 
0.2166 0.29 
0.2333 0.26 
0.2500 0.24 
0.2666 0.23 
0.2833 0.21 
0.3000 0.20 
0.3166 0.18 
0.3333 0.17 
0.4167 0.13 
0.5000 0.11 
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(5/18/89, Rev. 0) 

ELECTRONIC DATA CONTROL FORM 

DATE AND START TIME OF DATA ACQUISITION _io..;./.&.30...,/.;;..·fi _____ l ..... ~_o..._7 __ ~....;~~----

DATE AND END TIME OF DATA ACQUISITION _1_0 ... h..._0.....,./_,rf.._____..l .... t .... 1,.._....l,\ __ t"'; __ ._ 

WELL NUMBER 1-q::;- vJ I o-1'-

TYPE OF TEST OR DATA __ S_lu_~ .... - _, __ e~ __ t _________ _ 
TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER _l"_S,_·+~----

~-u-...., :+ 5 E ll~c.Z)4'B SIN t 1' B-1~ 
I 

1)~~ 
TEST NUMBER _____ %~ __ 3 ______________ _ 

CHANNEL OR INPUT NUMBER __ 1~------------
UNITS OF VALUES RECORDED __ +_-t ___________ _ 
NUMBER OF PAGES ATTACHED __ z.. ___________ _ 

. COMMENTS: 

DATA VALIDATION STATEMENT: 

The attached data represent the data as originally recorded on the 
data logger. Any exceptions and reasons for such are indicated in 
the comments section. 

Name, title Date 1 7 

J .9 



WHC-SD-EN-TI-147, Rev. 0 

Well: 299-Wl0-16 0.5833 - 0.11 
Test Date: October 30, 1989 0.6667 - 0.07 

Start Time: 14:07 0.7500 - 0.05 
0.8333 - 0.04 

SElOOOB 0.9167 - 0.03 
Environmental Logger 1.0000 0.02 

10/30 14:21 1.0833 - 0.02 
1.1667 - 0.01 

Unit# 00700 Test# 3 1.2500 - 0.01 
1.3333 - 0.01 

INPUT 1: Level (F) 1.4166 - 0.00 
1.5000 - 0.00 

Reference 0.00 1.5833 - 0.00 
Scale factor 9.99 1.6667 - 0.00 
Offset 0.01 1.7500 - 0.00 

1.8333 0.00 
Elapsed Time, Value, 1. 91_67 0.00 

min ft 2.0000 0.00 
------------- -------- 2.5000 0.00 

0.0000 0.00 3.0000 0.00 
0.0033 - 0.00 3.5000 0.00 
0.0066 - 0.00 4.0000 0.01 
0.0099 0.00 4.5000 0.00 
0.0133 - 8.46 5.0000 · 0. 01 
0.0166 0. 71 5.5000 0.01 
0.0200 0.41 6.0000 0.01 

; c--J 0.0233 - 3.93 6.5000 0.01 
-~ 0.0266 - 0.11 7.0000 0.00 

u;:J: 0.0300 - 2.19 7.5000 0.00 ,..-,. 
Iii 0.0333 - 0.55 8.0000 0.01 

o::? 0.0500 1.65 8.5000 0.01 -C:=J 0.0666 - 1.61 9.0000 0.01 
M"l 0.0833 1.41 9.5000 0.01 - -
N"} 0.1000 - 1.27 10.0000 0.01 en 

0.1166 - 1.13 END 
0.1333 - 1.02 
0.1500 - 0.92 
0.1666 - 0.83 
0 .1833 - 0.76 
0.2000 - 0.69 
0.2166 - 0.62 
0.2333 - 0.57 
0.2500 - 0.52 
0.2666 0.47 
0.2833 - 0.43 
0.3000 0.39 
0.3166 - 0.36 
0.3333 - 0.33 
0.4167 - 0.22 
0.5000 0.15 
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4.00 WELL 299-Wl0-16, SLUG INJECTION TEST #2 

?J.00 ..... 
~ 

:a;: w :r: 
t, n 

I z V, 

<{ C 
I :c l'T'I 

0 z 
I 
-f c.., _. 2.00 -. w I ...... .... ...... Gj ~ ...... 

_J .. 
:::0 

0:: (D 

< w . 
~ 0 

3: 1.00 

0.00 0 .10 0.20 O.JO 0.40 0.50 

TIME (min) 
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1 
<l2J!.Q.9 WELL 299- Wl0-16, SLUG INJECTION TEST #2 

Yo PROJECTED = 0.91 fl 
Yo OBSERVED = 0 .85 ft 

re= 0.2297 fl 
LINEAR BEST FIT LINE; log,0(Y)= .:.. J .15x + -0.04 

.,.....,, ..... 
K=(r/ ln(R./r.)/iL.l) • ln{Y0 /Y1) 

.._ ...._,,. 
. 

K={ (0.2297)2 {2.46) / 2( 16.4 )(0. 1) ) • ln{0.91/0.44) .,.....,, 
">=' -= ...._,,. 

I K= 
::i:: 

ft/day 
n w 41 I 
V, c., C 

I z l'T'I 
c.... <( :z 

I . I -4 ...... u -N 
I .... . _J 
~ w ...... .. Gj 0 
:::0 

_J 0 ltl 
< . 

0::: w 0 

~ 0 

~ 
0 

0 .1 0 

· o 

l= 0 .10 min 
0 0 0 

0.40 0 .60 0.80 1.00 
TIME (l). (min) 

'· . 
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WELL 299-WI0-16, SLUG INJECTION TEST #2 
*1Mrllr...-.+ilr*~ ...... *'llMIMIMr**rk**** ...... * ...... *** ...... ~•·········••*'llnlr11ML-* 

THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER ANO RICE SLUG TEST METHOD. 
SOURCE• "THE BOUWER ANO RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 
**********A****••*****•********•****•••********* 
**'llMIMIMr••·······••***rk**11ML-11ML-11ML-****··············· 
RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL. 
················••*-rk*•························· Re ( ft) 

.2297 

Rw (ft) Le ( ft) 

.3333 16.4000 

Lw (ft) 

16.4000 

H (ft) 

275.0000 
11ML-*••·······••1Mrllr11ML-1Mrllr11Mlt**••·••**** ...... *11ML-········ 
Le/Rw • 49.2000000 
A• 3.0792260 
B• 5.055397E-001 
c- 2.6715220 
SANOPACK POROSITY• 3.000000E-001 
t (min)• l.OOOOOOE-001 
1/t• 10.0000000 
Yo• (ft} 9.lOOOOOE-001 
Yt• (ft) 4.400000E-001 
1/t ln(Yo/Yt)• 7.2667000 
ln[(H-Lw)/Rw]• 6.0000000 
ln(Re/Rw)• 2.4595060 
********S"Jlr-A•····••*••···•'"'*••·················· 
K (ft/day)• 41.4118800 
*'•···••*1Mrllr****.,....._..~*•****••················· 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)• 679.1549000 
······••+rlr***~•···························· 
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0 
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0 0 

a:,0r:Pl 
ooO 

• oO 
00 

0 

0 0 0 0 0 

00 

c:P 

-2.00 

WELL 299-W10-16, SLUG WITHDRAWAL TEST fJ 
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4.Q.Q.Q..P WELL 299-WlO-16, SLUG WITHDRAWAL TEST #J 
Yo PROJECTED = 2.05 ft 
Yo OBSERVED = 1.65 ft 

1 re= 0.2297 fl 
LINEAR BEST FIT LINE; log10(Y)= -2.51>< + 0.31 

K=(r/ fo(R./r.)/2L.t) • ln(Y0 /Y,) 
K=( (0.2297)2 (2.46) / 2( 16.4)(0.20) ) • ln(2.05/0.65) 

I K= 33 fl/day 

0 

0.1 
0 

0 

0 

0 

0 

0 0 

t= 0.2 min 
0.01 --11-r-r...-.-,r-T"T"-r+-m-.-.-m-r-r-r-r-ir-r-r-.-.-...-.-,r-T"T"-r-r-m-r-r-r-r-,r--r,--,-r-m~-r,-m.....e-,.......,r+-r-r-re--r-.rr-1 
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WELL 299-WI0-16, SLUG WITHDRAWAL TEST #3 

··························•·'llnlnkc··········••rH••····· THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE• "THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 
***~**************************************** 
*********ra-*""1MHrlr*,nlr*-rir'r'IHnlr'rk******************..tr,lr 
RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL. 
************************************************ 
Re (ft) 

.2297 

Rw (ft) Le (ft) 

.3333 16.4000 

Le/Rw • 49.2000000 
A• 3.0792260 
B• 5.055397E-001 
c- 2.6715220 

Lw (ft) 

16.4000 

SANDPACK POROSITY• 3.000000E-001 
t (min)• 2.000000E-001 
1/t• 5.0000000 
Yo• (ft) 2.0500000 
Yt• (ft) _6.500000E-001 
1/t ln(Yo/Yt)• 5.7431140 
ln[(H-Lw)/Rw]• 6.0000000 
ln(Re/Rw)• 2.4595060 

H (ft) 

275.0000 

*"""'***~**'ll'ra-*** ..... ***ra-~***************rk-tt,,t 
K (ft/day)• 32.7291800 
rk***"IL>**** ..... ****** ..... *********'rllMlnlr**'""********~ 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)• 536.7585000 
***~****~******************'•************ 
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