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1.0 INTRODUCTION

Three new groundwater monitoring wells were installed in the 100-N Area
in 1992 in support of the Hanford Federal Facility Agreement and Consent Order
(Ecology et al. 1989) (Tri-Party Agreement) milestones M-24-21 and M-24-22.
Wells 199-N-75 and 199-N-76 will serve as downgradient monitoring wells for
the 1301-N Liquid Waste Disposal Facility. They are completed at the top of
the uppermost aquifer. Well 199-N-77 is a downgradient well for the 1324-N/NA
site, completed at the base of the uppermost aquifer. The locations of these
wells are illustrated in Figure 1. Coordinates and elevations are listed in
Table 1. For convenience, well numbers are often shortened by dropping the
"199-" prefix.

The groundwater monitoring plan for the 100-N RCRA sites (Hartman 1991)
describes the hydrogeology of the 100-N Area, and provides justification for
the new wells and their locations. The wells were constructed to the
specifications described by WHC (1992).

This document is a compilation of data and information on drilling,
construction, and development of the new wells. Copies of forms, notes, and
diagrams completed in the field comprise the bulk of this document. Few
interpretations are included. Lithologic contacts were picked by Westinghouse
Hanford Company scientists and the site geologists. Aquifer test data were
interpreted to estimate aquifer properties. Spectral gamma-ray logs were
analyzed to determine radionuclide activity versus depth.

The following are included in appendices:

Appendix A:
« Well construction report
e Borehole log
e Geophysical log(s)

Appendix B:
e Grain size data for screened interval

« CaC0; and moisture data

Appendix C:
o« Well development record and water level data

e Pump installation record

Appendix D:
e« Drawdown and recovery data

o Slug test data
o Aquifer test analysis

Chain of custody forms, decontamination records, daily field records,
and training records are maintained by WHC.
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Table 1. Survey Data for Groundwater Monitoring Wells Installed
in the 100-N Area in 1992,

Uell cz::‘d:l\::e Coordinatee_ Brass marker T;lmmr‘(f:le::; Top outer casing
[ systen" center of casing in concrete north side north side
100-¥ e 453.10° 456.26° 456.24°
N-75 Hanford y 23:?23:; N/A N/A N/A
Lombert " . ;3‘:2%;3 453.64 456.80 456.78
I —
100-N N2 448.25" 451.60° 451.58°
N-76 Hanford N 2;:333:3; A N/A N/A
e b oee 08 448.83 452.14 452.12
100-N I 45521 458.91° 458.50°
N-77 Hanford . 23::22:; N/A N/A N/A
Lombert oF E 571" 209,03 455.75 459.45 459.44

‘Lambert WCS83S coordinates in metersg, 100-N coordinates in feet. Hanford coordinates (in feet) were
converted from 100-N coordinates with the formulae: Ranford West = 57,659.1 + (100-N West){cos 23°) - (100-N
North)(sin 23%)

Hanford North= 77,198.3 + (100-N West)(sin 23") + (100-N North)(cos 23")

"NGVD'29 elevations in feet above the National Geodetic Datum of 1929; 100-N elevations in feet above mean
sea level.

‘A trademark of Instrumentation Northwest Inc.

“Elevations to 100-N datum were converted from NGVD'29 by subtracting 0.54 ft. Wells N-71, N-72, K-73, and
N-74 were surveyed to both datuns and the difference was 0.54 ft (Hartman 1992).

N/A = not applicable.

2.0 MWELL 199-N-75

Construction, geology, geophysical, and physical testing for well N-75
are described in the appendices.

2.1 DRILLING

Well N-75 was drilled with a cable-tool rig. Drilling began April 13,
1992, and was completed April 29, 1992, at a total depth of 89.6 ft below land
surface (bls). Temporary, carbon steel casing was used during drilling:
12-in-dia casing from surface to 20 ft bls; 10-in-dia casing from surface to
total depth. A backhoe was used to set the first 9.5 ft of temporary casing.
No water was added during drilling. See drilling information in Appendix A.
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12-in-dia casing from surface to 20 ft bls; 10-in-dia casing from surface to
total depth. A backhoe was used to set the first 9.5 ft of temporary casing.
No water was added during drilling. See drilling information in Appendix A.

The borehole and soils were monitored regularly for organic vapors and
radioactive contaminants. Radioactive contamination was detected from 50 ft
bls to total depth. In the uncontaminated zone, samples were collected
approximately every 5 ft of depth for calcium carbonate analysis, moisture
content, radiological screening, and 1ithologic archiving. Samples were not
retained in the contaminated zone; the geologist’s descriptions are based on
visual observation of cuttings. Split-tube samples were collected for
chemical and radiological analysis at the following depths: 2 to 3 ft; 5 to
6 ft; 9 ft; 56 to 58 ft; and 68 to 70 ft. Data will be presented in an
addendum to this report following their interpretation.

Sediments were primarily sandy gravel (see borehole log in Appendix A}.
The contact between the Hanford and Ringold formations appears to be at
approximately 44 ft bls.

A gross gamma log was run on April 29, 1992, from 3 to 68 ft bls,
through the temporary casing. A spectral gamma log was run on May 1, 1992,
through the temporary casing. Geophysical logs are in Appendix A.

2.2 WELL COMPLETION

Permanent casing and screen were installed in well N-75 between May 4
and 6, 1992. Static water level at that time was 68.7 ft bls. A 10-slot,
4-in-dia stainless steel screen was set from 84.5 to 64.4 ft bls. Permanent
casing is 4-in-dia stainless steel with centralizers, from 64.4 ft bls to
above land surface. The sand pack is 20-40 mesh silica sand (89.5 to 59.1 ft
bls). The annular seal comprises bentonite pellets (59.1 to 54.9 ft bls),
bentonite crumbles (54.9 to 9.5 ft bls), and cement grout (9.5 to 2.0 ft bls).
The remaining annulus was filled with concrete when a 4 ft by 4 ft by 6-in.
concrete pad was installed at the well head. A 6-in. protective casing with a
locking cap was also installed at the well head. Four protective steel posts
were set in concrete around the well. A brass marker stamped with the well
number was set into the concrete. The center line of the well was surveyed to
Lambert and 100-N coordinates. Elevation was surveyed to NGVD/29. Elevations
were established for the top of the Hydrostar plate (a trademark of
Instrumentation Northwest, Inc.), the top of outer casing (north side), and
the brass marker set in the concrete pad. Documentation of well completion is
compiled in Appendix A.

The only additive during well drilling and completion was "well guard,"
a non-petroleum-based lubricant used on casing threads and drilling tools.

2.3 WELL DEVELOPMENT AND PUMP INSTALLATION

Well N-75 was developed July 7, 1992. A submersible pump was used to
remove 1,438 gal water from the well. Final turbidity was 2.1 nephelometric
turbidity units (NTU). Discharged water was collected in a regulated purge
truck due to potential radioactive contamination. Drawdown and recovery data
were measured with a transducer in the pumping well during development.
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A well development log is included in Appendix C. Water level data from
development and recovery are included in Appendix D.

A dedicated Hydrostar sampling pump was installed in well N-75 on
July 13, 1992. Its intake is at 82.2 ft below top of casing. A pump
installation form is included in Appendix C.

2.4 AQUIFER TESTING

Water level data were collected during development, as described in
Section 2.3, but hydraulic conductivity could not be determined. A slug
injection and withdrawal test was also conducted in well N-75 on July 13,
1992, after development. Hydraulic conductivity of the screened interval was
estimated at 62 ft/d. Aquifer test data and their interpretation are included
in Appendix D.

3.0 WELL 199-N-76

Construction, geology, geophysical, and physical testing for well N-76
are described in the appendices.

3.1 DRILLING

Well N-76 was drilled with a cable-tool rig. Drilling began April 13,
1992, and was completed April 28, 1992, at a total depth of 84.5 ft bls.
Temporary, carbon steel casing was used during drilling: 12-in-dia casing from
surface to 19.7 ft bls; 10-in-dia casing from surface to total depth.
Approximately 6 gal of water were added during drilling. Drilling information
is compiled in Appendix A.

The borehole and soils were monitored regularly for organic vapors and
radicactive contaminants. Radioactive contamination was detected from 53 to
72 ft bls. In the uncontaminated zones, samples were collected approximately
every 5 ft of depth for calcium carbonate analysis, moisture content,
radiological screening, and 1ithologic archiving. Samples were not retained
in the contaminated zone; the geologist’s descriptions are based on visual
observation of cuttings. Split-tube samples were collected for chemical and
radiological analysis at the following depths: 2 to 3 ft; 5 to 6 ft; 24 to
25 ft; 55 to 57 ft; and 64.5 to 66.5 ft. Data will be presented in an
addendum to this report following their interpretation.

Sediments were primarily sandy gravel to sand (see borehole log in
Appendix A). The contact between the Hanford and Ringold formations appears
to be at approximately 29 ft bls.

A gross gamma log was run on Apri} 28, 1992, from 0.8 to 82.5 ft bls,
through the temporary casing. A spectral gamma log was run in December 1992,
after the well was completed. Geophysical logs are in Appendix A.
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3.2 MWELL COMPLETION

Permanent materials were installed in well N-76 between April 29, and
May 5, 1992. Static water level at that time was 63.2 ft bis. A 10-slot,
4-in-dia stainless steel screen was set from 81.4 to 61.0 ft bls. Permanent
casing is 4-in-dia stainless steel with centralizers, from 61.0 ft bls to
above land surface. The sand pack is 20-40 mesh silica sand (83.3 to 53.9 ft
bls). The annular seal comprises bentonite pellets (53.9 to 50.6 ft bls),
bentonite crumbles (50.6 to 8.0 ft bls), and cement grout (8.0 to 2.0 ft bls).
The remaining annulus was filled with concrete when a 4 ft by 4 ft by 6-in.
concrete pad was installed at the well head. A 6-in. protective casing with a
locking cap was also installed at the well head. Four protective steel posts
were set in concrete around the well. A brass marker stamped with the well
number was set into the concrete. The center line of the well was surveyed to
Lambert and 100-N coordinates. Elevation was surveyed to NGVD’'29. Elevations
were established for the top of the Hydrostar plate, the top of outer casing
(north side), and the brass marker set in the concrete pad. Documentation of
well completion is compiled in Appendix A.

The only additives during well drilling and completion were water and
"well guard,” 'a non-petroleum-based lubricant used on casing threads and
drilling tools.

3.3 WELL DEVELOPMENT AND PUMP INSTALLATION

Well N-76 was developed July 2, 1992. A temporary submersible pump was
used to remove 1,958 of gal water from the well, until the turbidity was
4.2 NTU. DOrawdown and recovery data were measured with a transducer in the
pumping well during development. A well development log is included in
Appendix C. Water level data from development and recovery are included in
Appendix D.

A Hydrostar sampling pump was installed in well N-76 on July 9, 1992.
Its intake is at 80.6 ft below top of casing. A pump installation form is
included in Appendix C.

3.4 AQUIFER TESTING

Water level data were collected during development, as described in
Section 3.3. Transmissivity of the screened interval was estimated at
1,200 ft?/d, based on discharge data. This value correspond to a hydraulic
conductivity of 64 ft/d. A slug injection and withdrawal test was conducted
in well N-76 on July 9, 1992, after development. Hydraulic conductivity of
the screened interval was estimated at 73 ft/d. Aquifer test data and their
interpretation are included in Appendix D.

4.0 MELL 199-N-77

Construction, geology, geophysical, and physical testing for well N-77
are attached in the appendices.
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4.1 DRILLING

Well N-77 was drilled with an air-rotary rig. Drilling began July 30,
1992, and was completed September 25, 1992 at a total depth of 103 ft bls.
Temporary carbon steel casing was used during drilling: 12-in-dia casing from
surface to 9.2 ft bls; 10-in-dia casing from surface to 100.4 ft bls. No
water was added during drilling. Drilling information is compiled in
Appendix A.

The borehole and soils were monitored regularly for organic vapors and
radioactive contaminants. No contamination was detected. Samples were
collected approximately every 5 ft of depth for calcium carbonate analysis,
moisture content, radiological screening, and 1ithologic archiving. However,
the samples were stolen before they could be transported to the physical
testing laboratory. Additional samples were collected for chemical and
radiological analysis at the following depths: 23 to 25 ft; 38 to 40 ft; 5 to
52 ft; 63 to 65 ft; 70 to 72 ft. The data and their interpretation will be
presented in an addendum to this report.

At a depth of 25 ft, the geologist noted the presence of 0il on the
split spoon sample, and stopped drilling activities as documented in
nonconformance report #050008. The o0il was traced to the air compressor on
the drill rig. Corrective actions were taken as follows: (a) the compressor
and its filter were repaired; (b) air lines and drill piping were
decontaminated; and (c) the borehole was advanced to 38 ft and another
sediment sample was collected for analysis. Results of organic analyses of
the 38-ft sediment sample and additional, deeper samples provide no apparent
evidence of contamination in the filter pack interval of the well. The
nonconformance report was closed out and the well was accepted as suitable for
use as a monitoring well.

Sediments in well N-77 were primarily gravel, sandy gravel, and sand
(see borehole log in Appendix A). The borehole tagged a silty clay layer that
forms the bottom of the aquifer at 97 ft bls. The contact between the Hanford
and Ringold formations appears to be at approximately 45 ft bls.

A gross gamma log was run on October 12, 1992, and April 1992 from
3.9 to 93.4 ft bls, through the temporary casing. Geophysical logs are in
Appendix A.

4.2 WELL COMPLETION

Permanent materials were installed in well N-77 on October 13, and 14,
1992, Static water level at this time was 67.9 ft bls. From total depth to
98.1 ft bls the hole is filled with sloughed formation. A bentonite chunk
seal was placed from 98.1 to 94.9 ft bls. A 10-slot, 4-in-dia stainless steel
screen was set from 94.6 to 84.4 ft bis. Permanent casing is 4-in-dia
stainless steel with centralizers, from 84.4 to above land surface. The sand
pack is 20-40 mesh silica sand (94.9 to 79.4 ft bls).

The annular seal comprises bentonite chunks (79.4 to 64.7 ft bls),
bentonite crumbles (64.7 to 8.0 ft bls), and cement grout (8.0 to 1.0 ft bls).
The remaining annulus was filled with concrete when a 4 ft by 4 ft by 6-in.
concrete pad was installed at the well head. A 6-in. protective casing with a
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Tocking cap was also installed at the well head. Four protective steel posts
were set in concrete around the well. A brass marker stamped with the well
number was set into the concrete. The center line of the well was surveyed to
Lambert and 100-N coordinates. Elevation was surveyed to NGVD’29. Elevations
were established for the top of the Hydrostar plate, the top of outer casing
(north side), and the brass marker set in the concrete pad. Well completion
documents are compiled in Appendix A.

The only additives during well drilling and completion were the
following non-petroleum-based Tubricants: "well guard," used on casing
threads and drilling tools, and RN-D Rock 0il (a trademark of Jet Lube, Inc.),
used on the down-hole hammer. As noted above, oil from the air compressor
entered the boreholie at 25 ft bis.

4.3 WELL DEVELOPMENT AND PUMP INSTALLATION

Well N-77 was developed November 18, 1992. A temporary submersible pump
was used to remove 1,145 gal water from the well, until the turbidity was
4 NTU. Drawdown and recovery data were measured with a transducer in the
pumping well during development. A well development log is included in
Appendix C. Water level data from development and recovery are included 1in
Appendix D.

A Hydrostar sampling pump was installed in well N-77 on November 18,
1992. Its intake is at 94.3 ft below top of casing. A pump installation form
is included in Appendix C.

4.4 AQUIFER TESTING

Water level data were collected during development, as described in
Section 4.3, but hydraulic conductivity could not be determined. A slug
injection and withdrawal test was conducted in well N-77 after development.
Hydraulic conductivity of the screened interval was estimated at 35 ft/d for
slug injection and 57 ft/d for slug withdrawal. Aquifer test data and their
interpretation are included in Appendix D.
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SPECTRAL GAMMA LOG FOR WELL N-75

WHC Geosciences personnel performed spectral gamma-ray logging on well
N-75 and 39 other wells or boreholes in the 100 Areas for CERCLA. The log was
run in well N-75 through the temporary casing before the well was completed.
The following information is derived from a letter report written by R. K.
Price in September, 1992. Additional information about the logging system and
the raw data used to compute radionuclide activities are available from
Geosciences.

The objective of the spectral gamma-ray survey was to identify man-made
gamma-ray emitting radionuclides in the subsurface. The spectral gamma Tog is
used to quantify.individual radionuclides with depth.

Spectral gamma information provided here includes a single-page log
header, plots of radionuclide activity versus depth, and analysis notes. DAta
plots are shown for total gamma and cobalt-60. Potassium, uranium, and
thorium, which are naturally occurring radionuclides, are also plotted.
Cesium-137, europium-152, and europium-154 were not detected in well N-75, so
the data are not presented.

The total gamma plot is the count rate (counts/sec) for all gamma-rays
recorded in the spectra. No correction factor for steel casing has been
applied. The total gamma plot is equivalent to the PNL gross gamma log.

The usual check of repeatability of the system response is to acquire
stationary measurements with extended count time at various depths. The count
time of the stationary measurements is several times longer than the survey
specifications and the uncertainty is significantly less. The shorter count
time of the continuous survey agreed with the longer count stationary
measurements within the computed uncertainty ranges.

As an additional check on repeatability, an extended interval of a
borehole in the 100-D Area was surveyed twice. The repeatability between the
two surveys of identical logging confiquration was excellent.

High surface radiation was recording during setup of the equipment at
well N-75. This surface radiation is evident in the total gamma plot from 0
to 1 foot in depth. Attenuation properties of the soil below 1 foot
effectively eliminated detection of the surface radiation.
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WHC-SD-EN-DP-056, Rev. 0

Westinghouse Hanford Company
RLS Spectrai Gamma-Ray Borehole Survey Log Header

Project: _l00-NR-2

Borehole 199-N-75
Coordinates 1se. 0co.72 N 571,523.5% E  Meters (Larmmbert )
Elevation He3.6Y feet Brass Cap (NVGD '29)

Borehole Environment Information

Borehole Fluid Depth _68.7 (Feet) from Zero (0.0) Depth Reference of Log
w

- = Casing Size Casing Thickness Top Depth Base Depth
1.D. {inch) (inch) | (feet) (feet)
12 0.40 0 20
10 0.38 0 89.2

RLS Passive Spectral Gamma Survey Information

Logging Engineers _R. V. Cram S. E. Kos
Log Depth Reference at Zero (0.0 depth is Ground Level

Log Date Archive Log Mode, Speed Depth Interval (feet)
File Names _ Top Base Incr
May 1, 92 | HIN75\Al75 MSA  80sec LT 0 86 0.5

Station: 500 s Depth: 68, 70°

1M5A: Move-Stop-Acquire Lt: Live Time

Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: _G. K. Jaeger R. K. Price
Analysis Date: _Aug 18, 1992

Analysis Notes: Very high background activity at surface to 1 foot
Radionuclides identified: _Co-60 ;
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WELL N-75 SPECTRAL GAMMA RESULTS:

TOTAL GAMMA
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TOTAL GAMMA AND COBALT-60.

COBALT-60
1 1 ] ] [ T T L) 1 I T T 1 1
= ]
g _
-
m— .
= |
1 1 1 } l 1 [l 1 1 I 1 ] 1 1
.0 1.0 2.0 3.0
ACTIVITY (pCilg)
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WELL N-75 SPECTRAL GAMMA RESULTS: NATURALLY-OCCURRING RADIONUCLIDES.
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THORIUM
LB A I L L LN ) L B
25 —
g m
T .
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WHC-SD-EN-DP-056, Rev. 0

RLS Borehole Survey Report

199-N-75

Casing Depth: 207 Size: 12" Thickness: 0.40"
Depth: 89’ Size: 10" Thickness: 0.38"

Water Depth: 68.7°

Survey Depth: 0 - 86° Mode: MSA 80sec LT Date: 5/01/92

General Notes:
Very high total gamma activity observed on the surface is identified in the
borehole survey from 0 feet to 1 feet.

Man-made Radionuclides:
No-Cesium (Cs-137) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

Cobalt (Co-60) was encountered in the borehole from 52 feet to 85 feet. The
cobalt decay activity detected is less than 1 pCi/qg.

No Europium-152 (Eu-152) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.

No Europium-154 (Eu-154) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.
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WHC-SD-FN-DP-056, Rev. 0 )

 Westinghousa Hanford Company . LOG HEADE JEAUDATED Page 1 of Z ;j
— ' ) SISRATURTDRTE -
well No. GA-A-2L arca _\IOA oace 1/ za f= .
Leg Run aa! LogType (Grm<g C:":,,,ﬂ,v‘"j‘ S
g[gv'azion Datwum _prass cap ' ‘ Elevaticn _ 453 .4, 4 / : : , i
.Survey Coordinates SO, nepo: FZ N . S2/ sa x5 . 5& = b

Log Measured From Grm,\w;l Surlzco,

L_ocationD;ascri__::ricn AMNe ef \eTro AMAZQ,‘ Nzor~ Rivea

4

Ground Surfaca Slevation __ 45" 2., 4 v

Suriaca Temperalura /\)A' i Weather C@p{g{_\,ﬁ - WM< ‘ ‘

SOREHOLI INFORMATION

odiler | L4l A s

oatdigTyee  Cakle Yool Sictypelotametst Duog Battel /10"
Icrahole Diameatar(s)/Oepth \2"/2{9_0{ 1(7”/ 9 =y

Cegth Orillar %5’ Cepthicgger /T)A' LSZ& Bé!c?u)\
Ueuidtavel L 2 Liquid Gﬁz;eqm%c& M ;,0!0{»/
Temgeratura /{_jA

J N
- . . B e ..

+ CASING RSTORD

S 1m orkon e b 0 - 200"
0"/ prhed  Sheat Sl golmeret 20 - 524/

I Intzreal

ot | e | e . § s} smtn
e e P . .

-1

yge

o -

Typa l Intarsal

Well Scraan Intarsal A_J/I,

C_J\-‘rr*s.\izj L\S&s\..
Dk oY \oa Zelow vondenr Yahle due Yo Pamorl—é’o{

f‘a_c\\c?\@:\icg‘\ mﬂlfammlnm m u)ccl’éi\ l

A-19/20 TR R
: _ .o A-000-523(0990) -
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LOG HEADER

Iage 2 of 2

1)

EQUIPMENTDATA

Logying Company

L

Operator(s)

Alan_featon
Equipmenl Brand MLS '

ToolTypt'z Go.mma P\/\‘f

Equipment Type A no\\og

Base Calibration Date . " 7. 5" /gy

Serial No. C.G? 7‘Aq I . . .-. l

Calibration Nelerence PUL_H'}S(BS MC_-"’QO@

Calibratlon/Probe Faclor 6 Bﬂ'ﬁlﬁu ‘\')r-;\‘-jé}tglihmliun Datum{eV): Position | ZC\"],. l.\ dJ

Position 2 6LL3 U '

Dead Time _“1-8 ec.

Warm Up Thne ~» '{M'/\
LOGGING INFORMATION '

Log Interval From égo :

103.)’

. 2850

184 A

Nerun(s) ég} '0' ,[:0
Pre Survey Verlficalion: Position | ’ZW , g Z\A Fosition 2 {0_ 6 é.‘/{ Backyround \D_{O ‘/.S .
Dase Colibration Dillerence:  Posltion | ’ \Sgﬁ'l . ' i

Posilion 2

Loyging Speed '

555 i,

Rerun Seales, CPS/in. 5OY5 /. ¢

Starl Tlime lwﬁ(‘) .

C'DmplelionTime \gm

-1 Chart Speed(s), IVin, \O.C-k‘./m‘

Charl Recorder Horizantal Scale, CPS/in. . KO (_/S/M-

Time Constani(s) -]‘Z_... |

Post Survey Verllicotlon: Positton |

292 9210

Positlon 2 53.02” Background \0{0 C/_S

Percent Change:® Position |

Y%

Position 2

4z%

Commenls Q‘-\\Aﬁ\ if‘fbf‘ &'0\5’ l’hay\

Cendmal nt,gr‘ ysed

\-\-ul\\. RPockatouw! Dugz tu “Gole mal" in yOA) Do .

Wilnessed and Verilied by: (sign.and print name) /

Vikzeones. i ?raﬁ Post Ca\ \M‘a:"IO\f\ Ox\ug‘_s due Yo

NiaW_Yocko rounch causing sqle c\m HYS

Roarnsov bate: Y /oq g »_
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‘Project:  W-017H/1301N RCRA GROUNDV: TE o {8 N-76 Page 1 of 2
MONITORING WELL INSTALLATIOI\ Total Depth: 84.50 | Static Water Level: 63.20
Date Started: 4.13.92 I Date Compieted: _ 7-3-42 Surface Elgvation: 448.83 | Casing Elevation: 45212 |
Location: 100 N AREA ' i ' Northing: 150622.12 | Easting: 571560.08
Prepared By: D.J ANDERSON ] Hanford N: 87436.51 | Hanford W: £0029.33
Drilling Co: _ KEH [Driiler: D LUDTKE Rrill Meth: CABLE TOOL | Drill Equip: BE 22W
Screen: 20.4° OF 4" DIAMETER 10-SLOT TYPE 304 STAINLES3 STEEL CONTINUOUS WIREWRAP SET FROM 61.0° TO 81.4°
Fiiter Pack: 20-40 MESH SILICA SAND FROM 53.€' 70 83.3°
Permanent Casing: 4" DIAMETER TYPE 304 SCHEDULE 5 STAINLLESS STEEL WITH CENTRALIZERS SET TO 61.0°
Comments: RADIATION CONTAMINATION ENCOUMNTZRED FROM 53" TQ.72"
Elev'n | Well ale
{Feet) v ?:erin?rkaf q Construction |Z2/2 Graphic Lithologic Log GrossLGamma 5 CaCF)S mo=e g
Depth aterals Use Inches ng.s og % MOist eesee—y
{Feet) hAABARAARAAY CI‘S-FEJ. it ot
“— 0-25" Silty sandy GRAVEL,
— O
O‘"——'
CEMENT (0.0 TO 8.0°) -E
] Blo— Open framawork <
10~ 4 -0
B Large boulder {14°} .
A
L 430 12" TEMPCRARY CARBON b
_ISTEEL CASING SET AT 0 |
20 ?QE;; N A # ! Intermittent clay lenses {20-257) —e
4 [s-] . I
1 °© 25-30" Siightly silty, slightly sandy
° GRAVEL
420 7 ,/j ) ¢ HANFORD/RINGOLD E CONTACT
30+ ] [’O.. - AT 29° ]
L LA - e 30-37" Sandy GRAVEL
74 4 O._c_..
“8-20 MESH BENTONITE ; N - e
CRUMBLES (B.0° TQ 50,6') s}, _————
o 37-43' SAND — <
410
401 o P —— -0
5- ] 43-68.5" Sandy GRAVEL
4 ) 2 Mo - - ]
4° DIAM T-304 SCH 5 o
STAINLESS STEEL PERM r b
CASING W/CENTRALIZERS ¥ o
- 400 .
50 - - mo': » -2
3/8° BENTONITE PELLETS I )
{50.6" TO 53.9°] x| |x ol
o gsg conta(rgi:;\?tion 183-72"
.]20-40 MESH SILICA SAND . cpm !
FILTER PACK (53.9° TO @, Samples not retrieved from §3-72°
83.3} - © 1100 cpm (55"
o' .
-390 ° 58.5-62' GRAVEL (consolidated)
607 L L 500-900 cpm (60°)
STATIC WATER LEVEL AT nak ° "1 82.72' Sandy GRAVEL
§3.2' (5-5-92} nieg e Water at §3.5°
B : o o -
4" DIAM 10-SLOT T-304 _;:‘%Qf: 5-
|STAINLESS STEEL e I o
CONTINUQUS WIREWRAP HH su it -
180 SCREEM 1§1.0° TO 31.47) % 7
70 i — e
FRg ey e
Blo -
% e 72-75" Gravelly SAND
I |\.|1.Wrﬁ,mr1m CRSTR gy |'7°..|:E:°u.’r°>.p’|°u.“°.u
Reviewed By: {<DRvNJLdS / I¢&§2¢C«.rép Date: Frz SRR ]
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ject: w- OUN ‘ . '
Project &éﬂl’ﬂ?fﬁ&’iﬁ%ﬁ“ GROUNDWATER MONITORING 1 Well No: 199-N-76 Page 2 of 2 .
EFIev'n Well < AHC-SD-EN-DP-Udb, Kev. U . cac03 -
{Faet) Remarks/ i =22 T : Gross Gamma a s===
Materials Used Construction 5% Graphic Lithologic Log Log ot Moi
Bepth N A U s 1 RS % Moist =g
{Feet) i AR RN Vi SRR EARNAARERARE
BE KX 75-80° Slightly gravelly SAND
L 370 D Leas gravel (78"-80")
804 3| ten ) i = ]
R 80-84.5" SAND with trace pesbbles
SLUFF (83.3' TO 84.5') : ::-
_|10" TEMPORARY CARBON SRS R Ly SHE ==
STEEL CASING SET AT 84.4°
TOTAL DEPTH = 84.6°
I-360
90
350
1004
|
- 340
116+
F330
120
320
- T304
F310
140+
- 300
150
- 290
160
'mmlulm?mmhu cﬁé}:l‘ zlol f et [“]o |lV‘P|iI’PlIITIJ1“aFIl
Reviewe§ By: KDQ'- { < Date: FES. 1 21093




WHC-SD-EN-DP-056, Re¥zaVimATED '

WELL CONSTRUCTION REPORT Page 1 _of _2 |

SIGNATURE/DATZ - T

AL 159 1

Spe vonNao. WHC-5-0/4 Rev Mo. g 7 well Na. /'?Q"/V’ 76 Temgp. Wetl Na - ‘

ICNs S50/37 /5‘0/35'§ S27LTFP S TE3 /5{7.52’F [66 757 |cCoordinates A SO, (p22.12 Es7l, 5£0:08 i

S EO/BE, STZZ 0T FEZ, S OZ  /D/IT , , ;
Project AT - WO T Casing€lev. 4s.2./2 Ground Slev. _ 4J & % 3

Location SO0 A SFred

Drilling Company Aoyser .-.[/-771[’

Orilhing Method

verification Method _YiSya/ pdaer s T7oc/

l
Driiler Dﬂg/ Lodfke Critena _WHMHC- s-oy¥ 52, 53 T Frry 7 S e.2 l
- Other {Companies) W/fd, inttials Dat i
1 g
| Rotary Air ’Vé Mud AZ‘) A//q Z% l
- |
Geotagist(s) _Zemess oA, 2 BACKSOE d*?' P DA YT Y.
M/{iC, CableTool 0 7587 H é( Pater, ] TS EL 7 f
s - < |
> Drihng Fluid DT WaTEL éfd/:. M /Z.!/é& \
EP.AAFUSE / wHC " y P’ Y |
Other 4/4 /4 . /4 s '
Geophysical Lagging Caompteuon Data Aquifer Tesung ‘ ;
Lo Sandes Inte'rval , Date Orilled Depth G4 { Type M, \
' :‘g“ﬁi’ Frrors d P25 ., 08 4'/38/92 i Figw Meter | O No. N/A’-
' i = . . ;t/ /é Compieteg Depth ﬁ_‘? N/;& I,
; 2.5 _ o0 22 /52 Cal Due Date
‘. /4/2’3-“ 2o 2 Date Starzed 4/’5/‘?& ¢ i i
! _ _475/ Length of Test f AA/ i
i Date Completad T2 :
! _ 4/ / Yolume Pumped /1"//4 |
\_ Static Water Level/Date 6’./@ Z9/92
E y / 63 - Orawaagwn Ef//q'
- o~ L3
i ez Darte of Test J{/‘?/ﬁ P
Completion Resuits F
Cleaning Marenal Storage:Packing . i
' . vVenfication Viethod ZZ?!(&Z ﬂégrz.;gz_’(ag -
/entication Method L/[:(Id/ Vs iyl und f Zgg g@uﬁ.} _
Critena WG -5~ ol 7.2.2 zjé :2. Z_£ ; ;: ,g .g Crera _WHC-5=O1F ¢Z‘zr Z3
@ N ~car- Imitials Darte
ity
Ornilling Taols/Rig Vi /0-7-‘4 V. ‘;é 703/rz | . HanalingsStarage /% 5/5—/fz
P
Temporary Materiais DA /27/73 Mararial Packing ,OZﬂL 575-/72 ,
Permanent Materials M— 575/72 Lupficants. Aggitives ;
T Verification Metned _Y/sud/ olserv8siors |
creen i
. Type - zée:g; SlotSize Critana WHC-Sﬁ/j ¥
‘ 304:7%1"&"‘ 5,4’4/ il 10 5/07- @ Igenuiy Initials Date
IM—W Addmv% nZ A/ZD é?a/.! DT /2‘7/?2_
/ v &
. Dapth(s) &2 -/ wl L2V Lubrrcants e/ duard DI /23/92-
&L 2 g N e M/(’dﬁ Straigntness Tast
verd n Method 5 552/ i" gC__/TUAS, F:z:!!EEZt verification Method m‘j/ mﬁﬂ/}—‘
Ctena WHC-S-Ot¥ .23 425 p2/ 4.2/ Crtena __ JWHC- S-pyd £ 2
o,
‘nittals _/O?d— Data JZS_/fZ- Initiais Dm Date /ZJ’/?Z-
& _
A-23

A-5000-436 (09:90)



- py 0N

WELL CONSTRUCTION REPORT page 2 of 2
{continuation sheet) . /B89~ A - Fe
Casing {permanent) well Protection
Si Pla
Type * S /cement verification Method _W/3wg/ /a/seec, td/ fdzze

ﬁjﬂi} S /O.Sﬁt 7’ é/ro - f/? i 7

‘ P ’ Critena WHE - 5-0/ & < 2. /0

TZeF L S5 Ltk 4 2ias | GLD b5

Mmuais Cat
- Protective Posts 19;;/?/ ?'/7/;3

= Pratective Casing ﬂ ?[?/3 >

Venfication Method sasucompn? b/ shne / Zape Site Restored YL /ﬂ/g/fz.—-
Crena  WH-5-0r4 -2/, 424 425 2. 2.7 Cap. Hasp and Lock __% Zq/lz_
wats 74 oae AP | e Pfss
L Annular Seal/Fiter Pack
Iw:;hcanon Method Hpgsusement b stoe/ 72.z¢ Crtena WHE-S-0/F .24 427 928 42.9
: " Type Intervalgz 2 oA vmume'f‘fa T Date
omy  Zo-7o 539 - Pt [pks=/20F e /252
Premmtc gttt % e .17 i L8 L T lze
“Bumnt gpmsces Slomsh _ _JO . DC__AlbsTAN _ AK S/slpz
Crrront ot foerizd T+ X 2o . BO  9u4s: 37.3 Rred S5z
Well Survey/Labeling Pump Inszallation
venfication Method AQVien) of .erwg/@/oer verihicavon Method _ VAS#3/ obser g 7400

Criteria _WHC-S-o/4 Z¥ L2410 Crwens __p/HC- S-or k. F.2.//, #-2.2

Iniuals Date Imtials Date
Measurement Point/Surveyed f[é : '/OA’(/?'ZJ Pump Decan/Prep %gg ?/?/@9\
Prorective CasingrBrass Cap Surveyed /46 éﬁ/é& Instailed ); ';’/Q/?,B
Waeil Number Stenciled //A‘/ /{f/ﬁ/ﬂ-— Pump Tested %/ ';Z:/g'/7°1
8rass Cap Labeled ﬁ/{ ;p/él’y?l
Other imitial f performed}
_ Well Abandonment Downhale TV tnspecuion _;ﬁ_____ Complete As-duillt Dhagram. Driiler’ s:G2ologist's Logs

%ﬁ?ﬂell Development

@/
. . 4
Comments/Remarks _ia_é//:‘ffaﬂ g s — Mz S’ {93/ D-Z-WM"

-
-

z <
IO T R

-
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KAISER ENGINEEF{.S| SURVEY DATA REPORT
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| 100N AREA WELL SURVEY Rev. 1/12/93 11 Int6 11 1—18 lo [
g .op No. Prepared dv Date Reviawsr
CR9696 V. Coyne 31192 | Ychuk wr fHeAAT |
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i Hori 1 d Vertical S PRY 'H"! {Within Plan Toierance} Survey Sile I OR |
| orizontal an ertica urvey o elld - ves X [ Fma P Fin T
i 199-N-75 Ne _ “F. Clawson o1
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i i TBO by J. Rieggr ;
1 ‘ | Requestor : il_
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i
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-
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SPECTRAL GAMMA LOG FOR WELL N-76

WHC Geosciences personnel performed spectral gamma-ray logging on well
N-76 in December 1992. The log was run through the permanent casing and
annular materials (i.e., bentonite and sand pack). Additional information
about the logging system and the raw data used to compute radionuclide
activities are available from Geosciences.

The objective of the spectral gamma-ray survey was to identify man-made
gamma-ray emitting radionuclides in the subsurface. The spectral gamma log is
used to quantify individual radionuclides with depth.

Spectral gamma information provided here includes a single-page log
header, plots of radicnuclide activity versus depth, and analysis notes., Data
plots are shown for total gamma and cobalt-60. Potassium, uranium, and
thorium, which are naturally occurring radionuclides, are also plotted.
Cesium-137, eurcpium-152, and europium-154 were not detected in well N-76, so
the data are not presented.

The total gamma plot is the count rate (counts/sec) for all gamma-rays
recorded in the spectra. No correction factor for steel casing has been
applied. The total gamma plot is equivalent to the PNL gross gamma log.

The annular seal materials between the stainless steel casing and the
undisturbed sediments contain natural radionuclides in higher concentrations
than in the sediments. Total gamma, uranium, and thorium activities are
elevated accordingly. Note that the uranium and thorium activities decrease
at 55 ft in depth, where the bentonite seal ends and the sand pack begins.

The presence of annular materials may reduce the measured activity of
man-made radionuclides in the soil. Cobalt-60 activity may be underestimated.
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Westinghouse Hanford Company
RLS Spectral Gamma-Ray Borehole Survey Log Header

Project: 100-N

Borehole 199-N-76
Coordinates _150,622.12 N 571,560.08 E (Lambert NAD’83)
Elevation 448.83 ft Brass Cap (NGVD’ 29)

Borehole Environment Information

I

Borehole fluid depth _ 67.1 (ft) from zero (0.0) depth reference of log

e e e —————————

Casing size Casing thickness Top depth Base depth
= {in.) (in.) (ft) (ft)
4 0.28 0 82

RLS Passive Spectral Gamma Survey Information

Logging Engineers _R. V. Cram S. E. Kos
Log depth reference at zero (0.0) depth is _around level
Log Date Archive Log mode speed Depth interval (ft)
file names Top Base Incr
Dec 03, 1992 | HIN76\A292 MSA  80sec RT 0 78 0.5
Stations 300sec 56 & 78
Mtnp-ﬂ\cqmro =

RT: Real time
-

Catibration and Analysis Information

RLS Calibration Date: Nov. 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: J. P. Kiesler
Analysis Date: Jap 19, 1993

Analysis Notes:

Radionuclides Identified: _Co-60
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WELL N-76 SPECTRAL GAMMA RESULTS: TOTAL GAMMA AND COBALT-60.

TOTAL GAMMA COBALT-60
0 LU I LB LI l R L I rrri 0 T F ) T | 4 1 1 1 I 1 T 1 1
i i > |
25 — 25 —
& i | X |
>
E B E P i
T | ) S F )
& 3
(o] - . TT] = .
(=]
50 — 50 —
75| - 75| -
13 1 i 1 1 1 [ | {1 1 | I 1 1 1 1 l 111 1 [ 1 1 ] | tl 1 3 1 ! } ] 1 3
0 50 100 150 200 250 0.0 1.0 2.0 3.0
COUNTS PER SECOND ACTIVITY (pCi/g)
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RLS Borehole Survey Report

Borehole: 199-N-76

Casing Depth: 82' Size: 4" Thickness: 0.28"
Water Depth: 67.1'
Survey Depth: 0 - 78/ Date: 12/03/92

Stations: 56 & 78’

General Notes:

The plots for potassium, uranium and thorium show that the calculated
potassium decay activities vary between about 5 and 27 pCi/g over the logged
interval, and the uranium and thorium decay activities are less than 5 pCi/g.
The computed potassium decay activity varies inversely with the uranium and
thorium activities which is not common to the Hanford environment. The
elevated uranium and thorium decay activity is believed to orginate from the
bentonite sealing material.

The total gamma activity did not exceed 225 cps in the berehole survey.
Man-made Radionuclides:
Cobalt-60 (Co-60) was identified in the borehole from 4 to 77 feet with the

only continuous zone being 52 to 62 feet with all calculated activities less
than 1 pCi/g.
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EQUIPMENT DATA
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! Project: wW-017H/1324N RCRA GHOUNHWP:‘IS&EN-DP

086, Rev. 0
ell ﬁo: 199-N-77

! ' Page 1 of 2
MONITORING WELL INSTALLATION . Total Depth: Static Water Level: §7.%4
Date Started: 7-30-92 TDate Completed: 11-318-92 | Surface Elevation: Casing Elevation: 453.44
Location: 100 N AREA Northing: 149243.21 | Easting: 571309.93
Prepared By: MD _SWEENEY ' Hanford N: Hanford W: £60858.70
Drilling Co:  JENSEN lDri!Ier: D MINGO | brill Meth: AIR ROTARY | Drill Equip: ODEX
Screen: 10.24" OF 4" DIAMETER 10-SLOT TYPE 304 STAINLESS STEEL CONTINUQUS WIREWRAP SET FROM 84.36° TQ 94.5'
Filter Pack: 20-40 MESH SILICA SAND FRCM 73.4" TO 94 97
Permanent Casing: 4" DIAMETER TYPE 304 SCHEDULE 5 STAINLESS STEEL WITH CENTRALIZERS SET TO 84.38°
Comments: QL FROM COMPRESSOR MAY HAVE REEN PUT ROWNHOLE (SEE N.C.R. #50008). SO{L SAMPLES REFCRTED MISSING
ON11-19-92: NO PHYSICAL TESTING LAB AF AVAILASLE,
Elev'n
(Feet) Remarksl Conswtrzl":tion ?E‘é Graphic Lithologic LOQ Gross Gamma % CaC03 w mmwmn
Depth Materiais Used inchas az’;ﬁ % MOist e—
{Feat} AARARAANY sttt
0-13" Gravally SAND
CEMENT (0.0' TO 8.07
Laso |
12" TEMPGRARY CARBON v
10 -STEEL CASING SET AT 9.2 r—
A
I L] 13-20' Sandy pebble/cobble
4 GRAVEL
- 440
/]
s
1 207 ( 20-29" Pabbis/cobbls GRAVEL with
A1 1] occasional sand lenses
u -
430
A
304 1 29-38" Sandy GRAVEL
2% Some pebble lags
Vs,
AV
4 2%
L 420 8-20 MESH BENTONITE [
. CRUMBLES (8.0 TO §4.7')
1
Vg 38-42° GRAVEL
40
/ I3
42-45" Sandy GRAVEL
B o HANFORD/RINGOLD E CONTACT
410 / Q AT 45"
4%5-48' GRAVEL
Reworkad Ringold?
/ 48-49' SAND
50 14- piam T-304 sCH & 49-52' Sandy GRAVEL
STAINLESS STEEL PERM
CASING W/CENTRALIZERS y 52-56° SAND
-400 | £ 55-56° GRAVEL
; 56-57° SAND
[ 57-68° GRAVEL
60 b
Sand lens {63-83.57)
| 230 TBENTONITE CHUNKS (64.7°
TO 79.41
STATIC WATER LEVEL AT h A
67.94" {10-12-92) - i 68.-97' Sandy GRAVEL
70 \
A
N
B! Inchpu | 20 ) 0 20 n 0
RN nERnnn Pl vty g ey
Reviewed By: FE3.1 21993




Project: w-017H/1324N RCRA GROUNDWATER MCNITORING | . N
) WELL INSTALLATION . | WSeGI[ NRO- 199-N-77 Page 2 of 2
Elev'n C-SD-EN-DP-0 ev. 0
{Feet) | Remarks/ Con:g:;lgi:tion =35 Graphic Lithol - L Gross Gamma |6 CaCO3 = ® & » &
| Materials Used 5%lE raphic Lithologie Lag Log " :
Depth B SN 1 1. S % Moist e
[(Feet) by bbb ekl [ NEENEEEAERRESER NN
- | e
; Cg
! o -
20-40 MESH SILICA SAND ol %
B0 £ 1L TER PACK (79.4° TO e
94.9°) o
o - -
o
- ala " -
370 4° DIAM 10-SLOT T-304 o
STAINLESS STEEL .
CONTINUOUS WIREWRAP -
SCREEN (B4.36” TO 94.6°) O <
90 e
e
Q-
-
ol® " .
| 350  BENTONITE CHUNKS (94.9° o
ITO 98.1'} - RINGOLD E/AINGOLD MUD
‘; N CONTACT AT 97°
[SLUFF | 98.1° TO 103') A A ] 97-100" SILT/CLAY
100 410" TEMPORARY CARBON 5 A
‘STEEL CASING SET AT > 100-102" Silty SAND
100,38 4.4 !
Ko 102-103" SILT/CLAY !
TOTAL DEPTH = 1Q3.0"
356
110+
L3ao |
120
330
1304
i
320 |
140
310
150
F3c0
160 -
|L|l-\|\-IFﬁ|:r|1LI»I-]. :fsl'lcls 2|°r | l‘el° |‘P|r\2|°w|3\°|l|":ar|\

Reviewed By: @M‘@;‘J—‘:ﬂi Date: ‘FEB' | = 1983



WHC-SD-EN-DP-056, Rev.
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WELL CONSTRUCTION REPORT Page 1 _of 2
SIGNATURE/DATE
. 3
afication Nog., W - =S-orifd Rev No. é Z WwellNo, /9P A4l 77 Temp. Well No.
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_WHC-SD-EN-DP-055, Rev.—0 Pase Lot 4
i WELL CONSTRUCTION REPORT bage 2 of 2
) {continuation sheet) Y q g. -2 i
Casing (permanent) _ Well Pratection
e [ ,.SIZE _ Flacement Verification Method _sea /752, U/;;,,é; ’
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| KAISER ENGINEERS‘l

WAC=SD-EN-DP-0%55, Rev. 0

Reguest No.

 HANFORO SURVEY DATA REPCRT —79\3|Ti—|0!5!7!
; Project/W.C. No. i Tite = = o Fiie No. |
W-017H Nine Odex CM Wells P219. 9/ —1tEF2:5
Joo No. Prepared By . Date | Reviewer ;
CR-9752 RL Hackwith 12/30/92 L i 14102
DESCRIPTION OF WOAK L ACCERPTABILITY | DISTRIBUTION !
“Horizontal (NAD'83) and vertical (NGVD'29) ‘W“S"Pa"rmz;”“ | Survey File !QF !
| - - - - es XA} Fieid Project Fiie | i
' location of monitoring wells. No = P ColTier T
@ NA C L Dietz LT
i J Rieqger L1
! ;Sobv — D Weekes Pl
gquestor — } l

SURVEY RESULTS AND COMMENTS

A F-1
MN:131
1JE:579,339.132

<% USGS BM PON

,301.762

“Control Monuments:

C
N:
E:

Landfill Site

.P-IIDH

NOTE:

130,947,087

579,137.752

Horizontal control points used were part

“of a traverse with a linear closure

greater than 1:50,000.

W63
" EL. 514.864
COORDINATES § _CASING ELEVATION (feet) NGVD 29
| o LAMBERT BRASS CAP | HYDROSTAR | TOP OF CASING|
; WELL # PLANT WCS83S (mtrs)
. 199-8-77 100N | : _ |
: N: 5521.9 N: 149,243.21 455,75 459 .45 459,44
| W: 5819.8 E: 57T,309.93 - '
| .. _ "
| ' 200E |
 699-26-348 N: 25,782.6 N: 131,352.50 526.47 530.29 530.27 |
| W: 33,715.8 E: 579,629.52 : |
| |
= |
200E :
699-25-34D N: 25,253.6 N:131,191.16 534.47 537.92 537.91 ;
W: 33,847.9 E:579,589.97 t
L. .crot Monuments: 100N ' !
- 100N-2 $-324 NOTE: Horizontal Control ;
N: 143.992.903 N: 149,644.403 USC&GS points used were part of .
: ’ : E: 571,811.368 EL.=466.462 a traverse with a Tinear;

E: 571,887.337

A-47

closure greater than

1:48,000.

<EH-159,1 i6-834}



‘ WHC-SD-EN-DP-056, Rev/B/5¢/52 93] .05 7= 299_F25

KAISER ENGINEERS FIELD SKETCH
NANFORLOD . .
ﬁm
| 2 ., 2 ’

! Nine Odex CM Wells - Continued

Control Monuments: Grout Horizontal Controi Monuments used to locate wells
' SL-2 : SL-3 BM MON. were part of a traverse with a linear closure
N:135,705.555 N:135,916.127 2£-18 greater than 1:50,000. Vertical control monuments
. £:575,938.675 E:575,938,323 EL=678.331 used was based on 5.8 mile loop with a closure of
: . 024 f+,
i : COORDINATES G CASING ELEVATION (feet)
. WELL # -
|
' PLANT LAMBERT BRASS CAP HYDROSTAR TOP OF CASING
WCS83S (mtrs) '
e . 200E
“|i 299-£25-45 N: 39,939.7 N: 135,659.15 675.74 678,46 678.45
W: 44,973.2 E: 576,185.55
e - 200E
299-E£25-47 N: 40,835.3 N: 135,930.98 670.41 673.78 673.77
W: 46,306.1 E: 575,778.55
200E
299-£25-48 B 40,456.8 N: 135,815.16 679.68 682.32 682.31
W: 46,816.1 E: 575,623.43
200W
299-W27-2 N: 33,494.3 N: 133,670.63 674.10 677.13 677 .11
W: 75,430.7 E: 566,908.55
200E
699-41-42 N: 41,270.3 N: 136,068.17 640.32 643.92 643.91
W: 41,898.1 E: 577,122.21
200E
699-44-398 N: 43,426.3 N: 136,727.61 509. 62 513.41 513.40
W: 39,140.4 E: 577,960.80 )
!
j Control Monuments: 200W ’
RAG FLAG BM B.C. MONS. Vertical control points used were based on
| N:133,758.279 N:133,900.567 299-426-11 g 3.3 mile level run with a closure of
P E:567,152.333 E:566,321.472 299-W26-12 -0.037 ft. 5
A-48 l
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8oring or Well No. /?7‘_ A - ;9

BOREHOLE LOG
Sheet .3 of 4
Location /oo -nJ Project N orP //oord
Elevation Orilling Contractor __ ~/ €~ féw/
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Prepared 8 2 fdg‘h?dvé.'j Date #:23-43 . Reviewed By - Date
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Graphic Sqil Classification, Particie Size Distribution, Caiar,
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0 Sheet Lf of J
Location y72ry.v Project Nt P - s
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Driller 7) Fl 1o o> Drilling Method and Equipment /(' [y .

Prepared By "L\/Q‘/\)’*-\ Ao JM Date 72«5 Reviewed By 2z Date

{Sign/Priit Name) (Sign/Print Nam&)

Sample Sample Descriptian Comments

Depth

Graphic Saqil Classitication, Particle Size Distribution, Color, Depth of Casing, Drilling Rate, Casing

60 Type Blows or L i i i i H L e
== and No. | Recovery 9 Moisture cm“"thig%':% a,nag-amy. Mineralagy, Size & Type, Bit Size, Water Level
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Elevation Onlling Contractor __J €S en/

Driling Method and

Criller 2 2. md LA ilat

Lt e-/

Equipment ¢ - /’-‘T'IE-} /cﬂ-(,g—p

-fﬁ.

Prepared By Date 9-14-F5 _Reviewed By Lo Date _/_ J;ﬁ:
{Sign/Print Name) {Sign/Print Nam
Deoth Sample Sampie Description Comments
p .
Graphic Sail Classification, Particle Size Distribution, Color,
Type Blows or . i : Py ' Degpth of Casing, Drilling Rate, Casin
fee ) | . Recovery Log Maisture Content, Sorting, Anguiarity, Mineraiogy, Size & Type, it Siz e"‘gv prbipessiitd
Reaction to HC.
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« 4HC SN-EN-DP-0F6.

fev, 0

Elevation Datum _Prass.Ca Q

!

¥ MALIDATED i'

- Westinghouse Hanford COmpan'ﬂ _KD(Z_\CMQ E‘ G HEADER Page 1 of 2-
Sy A e el Lo : !

e e _ . :

wWell No, _ “A-A) -1 F Area (Z XY, Date W2/iz-fa~_ !
Log Run ¥ Log Type _(orocs Cmmaa_ il

E!evation 4:55 z5

Survey Coordinates / ¢~ ‘L 243 213\ N .57 \ 2073 . AR B 'i”E
Lag.}\ﬂeésuréd From f;(‘mﬂol Sw\%gg. : .[‘
Location Description Soudn <AL (?Q ACR? A) A{\e,o\ '

Ground Surface Elevation 4858 5.75

Surface Temperature RA Weather CVZfcast — Coel
BOREHOLE INFORMATION
Priter Donais Mipog  (Teaces Dallina)
Drill Rig Type ODE‘K Bit Type!DiameterA "~ \"QLMM:Q{‘ AU "
Borehole Diameter(si/Depth \2_‘"/0\_2! \0"/\030(
Depth Oriller  \ 5 O Depthlogger A3 4' (o .U 14 hg.{é\«al&\
Liquid Level @O-“\S' Liquid S E’;ﬂ? AYINC D (leawn
Temperature }\)P: ‘.
' CASING RECORD "
WP 2" focten Sl Glyg  [MReIrg gt A
Type ' ] /- el <l 3] Sch U2 Interval et — \UB..-%H
Type Interval
Type Interval )

Well Screen Interval A)A

Comments: RC‘VU._N\ Feror=Y2 2! N%\/\

Cenyrolizer wsed.,

A-57/58

A-5000-520 (0590}



LOG HEADER

Logging Company PN L

Page 2 of 2

EQUIPMENT DATA

Operalor{s) H’\O-(\ P@C\f‘fD"\
Equipment Brand MLS Equipment Type Aﬁm\gg)
Tooltype (G amma_Ray Serialo. ¢ o3 AAT

ase Calibration Dale 5/6{2_ )

Calibratlion Nelerence PUI—-“QEEC) MC.." WQ

Calibratlon/Probe Faclorq 0@ x |0 11DM)E)I;..%Cahhmlu}n Datum (eU): Posmogl 315"\

Dead Time M }Lgéecﬂ

eU Position 2. Gs"l e.u‘

".?:Wﬂ”“ Up Time ~ [{ Mo

LOGGING INFONIMATION
Loy Interval From a3 4! To 2q|
‘ i
nerun(s? a3 4 Y, LO.Of .
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APPENDIX B
SEDIMENT SAMPLE DATA




Well 199-N-75
Well 199-N-76
Well 199-N-77
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APPENDIX B:
SEDTMENT SAMPLE DATA

Samples were collected during drilling for CaC0;, moisture, and
radiological/chemical analyses. Radiological and chemical data will be
presented in an addendum to this report after they are interpreted. The table
below summarizes which analyses were run for each well.

Well CaC0; and Moisture Radiological and Chemical

N-75 Every 5 ft from 5 to 50 ft. | Sampies analyzed from 2, 5,
Samples not collected from 9, 56, and 68 ft.

55 ft to total depth due to
radiation contamination.

N-76 Every 5 ft from 5 to 50 ft Samples analyzed from 2, 5,
and from 75 to 84 ft. 24, 55, and 65 ft,

Samples not collected from
55 to 70 ft due to
radiation contamination

N-77 Samples missing; no Sampies analyzed from 23,
physical analyses done. 38, 50, 63, and 70 ft.
Radionuciide analyses not
requested.

Samples for moisture analysis were mistakenly collected below the water
table as well as in the unsaturated zone. Results of some of the moisture
analyses below the water table are unexpectedly low (e.g. 1.65% in well N-76
at 75 ft), indicating a potential problem in collecting, storing, or analyzing
the samples.

B-1



idhy

WHC-SD-EN-DP-056, Rev. 0

‘f

ENVIRONMENTAL RESTORATION HEALTH AND SAFE‘iY VALIDATED | |
Lo 1¥ydz |

Phone No. | Well Ne. L -
Sample Ne. Sample Sample Analysie Lab Ne. Results Results
“ Depth Daté Dascription Date s.:'-;g;;m- ;l:::l
g _H-2297 ol 42393 | 6796-9% 1od ]
|10 W-22-2 X Y-2392 | 07497.9a 18 [
s’ 42292 \ Y2392 | 074892 2 [
A9 | .4-2292 _ \ U-23-90 lo4q-92 9 L
Ficy ' 4-22-90 \ 4239z |o7s0-12 o) <D
H4-24-92 / 4-27-92 |0172-492 IR <D
Y-24.82 / Y-a3.02 (&773-92 7 <D
Y2992 \ 4ap fezzan ) 8 | <!
424w \ 49792 le175-92 12 |
ot 2442 «/ Y-27-92_|0776-32 20 \
N
| W
\\\
Puatiormed MM Z Dste: 5 - 8 = ?Q

— ..MM__/

A

Page: l

of_L




J.C. McGuffey
3-4590/50-10

6/02/92

Sample No. Well No.

2-1853 199-N-75
2-1854 199-N-75
2-1855 199-N-75
2-1856 199-N-75
2-1857 199-N-75
2-1858 199-N-T75
2-1859 199-N-75
2-1860 199-N-75
2-1861 199-N-75
2-1862 199-K-75

w

@

HNR = Not Requested

Description
RCRA
RCRA
RCRA
RCRA
RCRA
RCRA
RCRA
RCRA
RCRA
RCRA

199-N-75 TEST RESULTS SUMMARY SHEET

cc (%)

1.4
0.9
0.9
0.7
0.5
0.5
0.7
0.7
31

Mois (X)

Por (X) SpG/F SpG/C SpG/Avg Den/D (gfcc) Sat K (cm/s)

NR
HR
NR
NR
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

NR
NR
NR
KR
NR
NR
NR
HR
HR
NR

RIS

Rt hlin?

VALIDATED *
KDR 12/9/2

SIGNATURE/DATE |

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR
NR
KR
NR
NR
NR

1.«(}[

Notes

0 "A9Y ‘950-dQ-N3-QS-IHM
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v

VALIGATED 2§
ENVIRONMENTAL RESTORATION HEALTH AND SAFETY | K02 \#9/dz |
| SIGNATURE/DATE |
. . |
_ Réquasted by: Phone No. Vell No. Oate:
199-
Sempie Ne. Sample Sample Analysis Lat No, Resulte
(Degth) Dste Dascription Dats Beta/Asmms Alpha
. {pclig) {pelig)
- .
[ Y- N 4.23-92 | 075+-93 9. l
o' 4-2392 392 | 075292 1] <D
{
15 Y2292 / Y2392 615392 b <D
42292 / 42392 1075493 12 <
4221 [ 4-2292 |07255-92 14 |
$-22-% [ 4-239a |0756-92 2 {
4-2292 \ 42332 10675792 12 <D
4-22-92 A 42392 lorse-ag | IR | |
42492 / 42792 lne-92 13 [
s ) 99 o9 | 1D <D
\\\
\\\

roromed 3v__ Ly W0 poe Cmias

Supervisor Raview: é ,Z‘; ,/ Cate: = ", ;-2

Page: I of 3
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ENVIRONMENTAL RESTORATION HEALTH AND SAFETY

J/ Recuiested by: Phone No. | Well No. Date:
139-N-7 b
Sample Na. Sample Sample Analysls - LabNa.-- .| - - Results Rasults
Depth) Date Deseription Date Bats/Qamms Alphas
ipeiigl {pelig}
75 5-8.92 Soic 5-12-92 |2922-92 19 <D
8d 58.92 l 5-12.92 1093392 19 | 4D

%ﬂﬁ_m N QA3 1092 20 <D

Date: 2~/ —TR

Page: & of Q

A-8000-028 110/91}




g

. 1_§
VALIDATED »
J.C. McGuffey JQQ@_L,ZL?

3-4590/50-10 SIGNATURE/DATE |

6702792 199-N-76 TEST RESULTS SUMMARY SHEET Page 11\
Sample No. Well No, Description Depth CC (X) Mois (X) Por (%) SpG/F SpG/C SpG/Avg Den/D (g/fcc) Sat K (cm/s) Notes
2-1863 199-N-76 RCRA 5 0.7 1.72 NR NR NR NR NR NR NR
2-1854 199-N-76 RCRA 10 0.9 2.59 NR NR NR NR NR NR NR
2-18565 199-N-76 RCRA 15 0.7 5.24 KR NR NR NR NR NR MR
2-1866 199-N-T4 RCRA 20 0.7 5.72 NR NR NR NR NR MR NR
2-18567 199-N-76 RCRA 25 1.7 15.38 NR NR NR NR NR NR NR
2-1868 199-N-76 RCRA 30 0.7 3.87 NR KR NR HR NR NR NR
2-1869 199-N-76 RCRA 35 2.4 3.32 NR NR NR NR NR NR NR
2-1870 199-N-76 RCRA 37 3.1 4,54 NR NR MR NR NR NR NR
2-1871 199-N-76 RCRA 40 2.4 3.46 NR NR NR NR NR NR NR
2-1872 199-N-76 RCRA 45 3.8 1.85 MR NR NR NR KRR NR NR
2-1873 199-N-76 RCRA 50 0.7 1.40 NR NR NR NR R NR NR
2-1874 199-K-7& RCRA 75 0.9 1.65 NR NR NR NR NR NR NR
2-1875 199-N-76 RCRA 80 1.7 3.32 NR NR NR NR NR NR NR
2-1876 199-K-76 RCRA B4 2.6 17.09 NR NR NR HR NR NR NR

NR = Not Requested

0 "A3Y “950-dQ-N3-0S-IHM



WHC-SD-EN-DP-056, Rev. 0

Note to File for Well 199-N-77
December 10, 1992

Soil samples collected during drilling of well 199-N-77 were reported missing
from the wellsite on November 19, 92 and have not been located to date. As a
result, the Chain of Custody forms are incomplete and no analytical results
are available to date.

B-7
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APPENDIX C
WELL DEVELOPMENT AND PUMP INSTALLATION




Well 199-N-75
Well 199-N-76
Well 199-N-77
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" VALIDATED #
KD |

: - S
EQUIPMENT CONFIGURATION AND WELL HEAD DAL GNATURE/DATE

Page | of ]

v. .Designation /99- M-ZS8

pepth __ 2793 "RInc

'Equipment Configuraticn

Description ™~
HERMIT Dasta oG - SN- KB40
TRANSDUCER SN- 1920
Pump ( gy m,«@
SAMPLING TORTS
S HuT 0 EF VALVES

Diagram

78—

S
J

P

|
|
S

———

~ e i
) \\ . 2
\ I ;
~ P
Weil Head
Comments ' Ciagram
Due 4o Potonrdicl) RAD Comtamination o
a/l Q‘z‘ffc wels wap /;//{‘c#a//'ﬂ ! l
W o |Re?] I
= e T e
l
Sl
Signature of Recorder %%bert S. Edrinaton Oate ?@//éal

C-1

A-6000-417 (0839
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Page 1 of_ 1

WELL DEVELOPMENT FORM -

Well Designation _ 199-N75 Well Depth 87.48' BTOC

Screened Interval _& 7, 39 = BLYE 'RTeC Date Well Development is Performed 7/?‘/‘2,2

BAILING

Wateg Lavel Prior to Bailing Time of Measurement

Volume o i Numnber of Baiis Removed Gallons

ign of Water Remaoved

Water Level After Bailin Time of Measurement

SURGE BLOCK

Type aof Surge Block Dimension of Surge Block
TD BEFORE STROKE STROKE SURGE SURGE TIME TD AFTER TO OIFFERENCE
LENGTH FREQUENCY INTERVAL

AN
~

AIRLIFT

Depth of Eductor Pipe Airtift Start Titre

Flow Rate Accumuiated Flow ' Airlift Stop Time

Turbidity . , \ ,

MECHANICAL PUMPING \

Constant ;
Pumping TechniqueQischarge  Pump Depth 6.2 7~ Rroc.  PumpStantTime __QOF/ 9
FlowRate /3. /9 Qem Accumulated Flow /, {3 gg[zp; PumpStopTime /I €&
Turb|dltyw // i /? ] 2, / ) /' __'_/ ) 4/': /1 /

Comments D"Sbm§mé A/@?&a Q/{Eggéi [ O @eSra Z/g@f pwcd(f 747;,///: el

M&’M‘J & /)AL/\ &MAM)MG,#BM  RBT0C -~ byl -ﬁ.,.ln o! nasi\x%
K

Signature of Recorder R._S. Edringtg Date -.;r_/’?o /g;;z
Sign and Print Name 7 v

—

| - L A_RMN.TAT (A3A0Y,
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Well Development Information

Checklist
well No._199-N75 Date:_ 7/7/92
WELL INFORMATION
A. Outer Casing Diameter 6"
B. Inner Casing Diameter 4" << A > {_ D
C

C. Difference in stick-up _2.07’ <B>

— —
D. Stick-up of outer casing _3.18’

E. Thickness of well pad 0.5°
. Depth to Water (BTOC)__72.10’

. Total depth of Hole (BTOC)__87.48’

. Screened Interval (BTOC) 67.39’'-87.48'

. Screen length _20.09’
DEVELOPMENT INFORMATION

v. Depth of Development pump intake. 86.27'BTOC

K. Depth (below water) of Transducer during drawdown/recovery. _ 13.31°
L. Depth (below water) of Transducer during slug test. _13.88’
EQUIPMENT INFORMATION

Serial # Calibration date
Hermit 1KB-246 N/A
E-Tape ET-4 7/8/92
Transducer 1920 2/20/93

Slugging Rod dimensions _ 6’ x 2"(0.13 ft3)

Comments: Development performed on 7/7/92, pumped started 0919 at 13.19 gpm, shut off 1108
after final turbidity of 2.1 reached and 1,438 gallons were pumped. The Slug test was
performed on 7/13/92, Injection was at 1013 and withdrawal 1132.

BTOC = Below Top Of Casing. BLS = Below Land Surface

c-3
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SAMPLING PUMP INSTALLATION FORM
€ov Tw v mmc ¥ ien cm\y

Project:__W-017 Well Number:_]199-N75
Pump Type:Hydrostar Pump Model:_800]
Date Installed:_7/13/92 Installed By:__B. Strode

Depth to Water:_72.26 _Ft BTOC®  Depth to Bottom:_87.48 Ft BTOC

Reported Depth of water:_72.10 (7/7/92RTeC.

Screened Interval:67.39 - 87.48Ft BTOC

Pump/Riser Pipe Description:
Pipe: 3/4" Stainless steel
Pump Length: 4.32°
Pump Screen Length:_1.91'
Material Cleaning: Manufacturer
Distance pump off bottom:_3.35’

Comments: Pump tested, produced 6.37 gpm at 65 strokes per min.

PUMP INSTALLATION SKETCH

Total Material Length:_84.13 Ft Depth to Pump intake: 82.22 Ft BTOC
Top of Casing (T7.0.C.)

Pump Landing Plate
Outer Casing —
3.187
Concrete Pad | |
Inner Casing
82.22'
3/4" Riser Pipe 87.48'
= Pump
Pump ]
— Intake
Completed By:_RS Edrington Date:__ 7/16/92

* BTOC - Below Top Of Casing
c-4
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re

DRAWDOWN/RECOVERY -

Page 1 of S

Well L

nation /qq - /V'?S’

vate _F/7/92

Weit Depth f?‘. 918 /
pumping Method _Mechanical 1.5 Hp Grundfos CONS‘ILa,f/' dicclcnr e

A &
Equipment Used to Measure Water Level E-Tape/Transducer s.a. E- L///;'M/?QO Calibation Due ?/Qﬁ’;./;z/;e/éy

Screenedinterval _(7F 39 — §F /5’

Equipment Used ta Measure Flow N/A 5.N. N/A Calibation Due N/A
Measuring Point _10p Of Casing T.0.C. Pump Start Time ﬁ/i PumpStopTime _ //O8
Time Water Level Discharge
Reading Water Level Reading
Cate Time ‘
Unit: Unit: Unit: / 3 , /6 e 2
féifcéaugL)<Z§§éf%§é£§7
\ﬂ_\ Deswedocsns Date lost Dgﬁ
N Co // {‘/‘ILI o,
£ \
See Attached
See Attached

AN

- data /n Appendix D.

AN

(I 2

Ny

Signature of Recorder

z Robert S. Edringto

nand Print Name

T

Date %/Q%

A-6000-402 (03/90)



" WHC-SD-EN-DP-056, Rev.[0VALIDATED o«
- 2 Lz/ff/qgr Pty

. _ SIGNATURE/DATE
EQUIPMENT CONFIGURATION AND WELL HEAD DIAGRAM Page 1 of |
. — —— -{-‘
Weil Designation 199- NZF6 . Demth 8932 Bhc.
'Equipment Configuration
Description ™~ Diagram
HerRMIT Dara Log. SN IB-24¢

TRANSDUCER SN- 250976 P o 1)
PUmMP (F56 ~20 =1315) 5 Y

SAMPUNG IURTS d_/
S HUT 0 FF VALVES '

]

3%
4

N 2 = .

C 3
N : e

- ————

Weil Head
Caomments Diagram
\ B Tog - Bg{m +a-\? Fey C‘aé_f\-? l 6" __*
] 'y
\\ [._ 4" __-l 2311‘ ‘
C bt 3o
AN L

~ L7~

~N /“q@? |
Signature of Recarder %{ Robert S. Edrington Date ?t/?d/%l

L-6

A-6000-417 (Q8AY)
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WELL DEVELOPMENT FORM - page. 1+ of
ell Designation __199-N76 Well Depth 84.39' BTOC -
Screened Interval _64.30 - 84.39" Date Well Development is Performed 732/92
vel Prior to Bailing Time of Measurement
Number of Bails Removed Gallons

of Water Removed

Summary Descripti

Water Level After 8ailing Time of Measurement

[ SURGE BLOCK

L

+ Type of Surge Block Dimension of Surge Block
TD BEFORE STROKE STROKE SURGE SURGE TIME TD AFTER TO DIFFERENCE
LERGTH FREQUENCY INTERVAL

AIRLIFT

Depth of Eductor Pipe

Flow Rate Accumulated Flow

Turbidity , . ,

MECHANICAL PUMPING
Constant

Pumping Technique(Qischarge Pump Depth £3.19 i Pump Start Time i 00 9

Fiow Rate /5. Sc'sz pm Accumulated Flow 4,25 2'55[(@5 Pump Stop Time /Q /9

Turbidide) 32 N 2F %S b2, Y2 —

/, /,/./‘j/‘,‘—_—"/://

“CommErmts——___

_

—

\

Signature of Recorder _R. S. Edrington%ﬁ%ﬁ Date %0_/?&
Sign and Print Nadhe c-7 .

L] ' 1

A.6000-193 (03/90!1
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Well Development Information

Checklist

Well No._199-N76 Date:__6/29/92
WELL INFORMATION
A. Outer Casing Diameter 6"
B. Inner Casing Diameter 4" << A >> {-C D
C. Difference in stick-up _2.31" ] <B> l[:E

. Stick-up of outer casing _3.28’

. Thickness of well pad 0.5’

. Depth to Water (BTOC)_ 65.63’ “f
k. To£a1 depth of Hole (BTOC)__84.39'

. Screened Interval (BTOC) 64.30'-84.39’
1. Screen length _20.09’
DEVELOPMENT INFORMATION |
J. Depth of Development pump intake. 83.18’BT0C
K. Depth (below water) of Transducer during drawdown/recovery. _ 13.68'
L. Depth (below water) of Transducer during slug test. _14.09’'
EQUIPMENT INFORMATION

Serial # ~ Calibration date

Hermit 1KB-246 N/A
E-Tape ET-4 7/8/92|1/8/93* (E-tape re-standardized on 7/8)
Transducer 350976 2/21/93

Slugging Rod dimensions _2.91’ x 2"(0.06 ft3) Injection
6’ x 2"(0.13 ft’) Withdrawal

Comments: Development performed on 7/2/92, pumped started 1009 at 15.54 gpm, shut off 1215
after final turbidity of 4.2 reached and 1,958 gallons were pumped. The Slug test was
performed on 7/9/92, Injection was at 1209 and withdrawal 1321. Due to a miscalculation,
the slug was partial in the water before the siug 1n§ection, this changed the effective
volume of the slug for the injection test to 0.06 ft°. The slug was pulled out far enough
to bring the slug completely out of the water on withdrawal. \

BTOC = Below Top Of Casing. BLS = Below Land Surface

c-8
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SAMPLING PUMP INSTALLATION FORM

Project:_ W-017 Well Number:_199-N76
Pump Type:Hydrostar Pump Model:_8001
Date Installed:__7/9/92 Installed By:__B. Strode

Depth to Water:_67.60 Ft BTOC” Depth to Bottom:_84.39 Ft BTOC

Reported Depth of water:__67.637(7/2/92)%T%

Screened Interval:64.30°- 84.39'Ft BTOC

Pump/Riser Pipe Description:
Pipe: 3/4" Stainless steel
Pump Length: 4.327
Pump Screen Length:_1.92’
Material Cleaning: Manufacturer
Distance pump off bottom:_1.87’

Comments: Pump tested, produced 5.74 gpm at 58.6 strokes per min.

PUMP INSTALLATION SKETCH

Total Material Length:_82.52 Ft Depth to Pump intake:_80.60 Ft BTOC
Top of Casing (T7.0.C.)
Pump Landing Plate l

Outer Casing ]
3.28’
Concrete Pad | |
Inner Casing
80.60'
3/4" Riser Pipe 84.39’
= Pump
Pump —
— Intake
Completed By:_RS_Edrington Date:__ 7/16/92

* BTOC - Below Top Of Casing C-9
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S

pumping Method _Mechanical 1.5 Hp  Grundfos (ewshiwt Di

DRAWDOWN/RECOVERY Page 1 __ of
well Designation iqq = N?’(a Date 7/&&3\
weltDepth _ 84,39 / Screened Interval __ (Y130 - §¥4. 25

Equipment Used 10 Measure Watar Leve! E-Taﬂ/TY‘aﬂSdUCGF SN ET""//3S'0¢7'C Calibation Due

! /2
Equipment tUsed 1o Measure Flow N/A S N N/A Calibation Due N/A
Measuring Paint Top Of Casing T.0.C. ( (o ”J PumpStart Time tOQﬁ Pump Stop Time /E /5
Time Water Level Discharge
Reading Water Level Reading
Time ) ' ) ‘
Unit: Unit: -Unit: /5—' 5-(,/ e o

fgucﬁuJL'/%kiﬁéhéj

LW

AN

See Attached

AN

AN

AN

BN

See Attached

= Data in Appendix D

N
AN

2

i

<1

Signature of Racorder

R r

Sign and Print Name

1

. Edrinaton
c-1

Date _?’/ Zdlﬁ’ s

A-6000-402 {03730}

r
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AT ED

B w= -:“ g
EQUIPMENT CONFIGURATION AND WELL HEAD DIAGRAM Page / of ,/
WELL DESIGNATION 199-N-77 DEPTH 98.9' Btoc 6"
Equipment Configuration Diagram
Item Description discharge
#1 1.5 hp. Grundfos submersible |——¥—§——"\  Pipe
#2 In-Situ datalogger 2K193
#3 In-Situ Inc s/n 1983 (cal. 7-9-93) / data
#4 97.60' _ Btoc§" sample / '°gf;'
#5 98.9-38.66' Blog 6" ports
#5 Solinst s/n: ET-5 (cal. 1-13-33)
—— 1.0
#8 l
#9 dectric
#10 Bpe g
24
pump p=
#1 14 pressure fransducer
\ J #3
Nt - —
pump intake - Tscieen
- - interval
44 l L | Jnterval 4
Well Head
Comments Diagram
5 >
AN Y ER A
o~ e
N B
~ Z I v
N/A - - 7350
\\
._..__-_L' v
— TGSt
N g8
\
\
) 87

James A. Coates

12-15-82

Signature of Recorder -.)brg/l Cm-m

Date

C-11

A-6000-417 (08/89)
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WELL DEVELOPMENT FORM

——b s

page

Well Designation: 199-N-77

Well Depth:  88.9' BTOC

Screened Interval:

98.90-88.66' BTOC

Date Well Devel. Performed:_ij;i?.f_z

BAILING

Time of Measurement:

Summary Disc

Water Level After Baik

Number of Baiis Removed: Gallons:

wtion of Water Removed:

Time of Measurement;

SURGE BLOCK:

NA.
Type of Surge Block: Dimensions of Surge Block:
Stroke Stroke Surge Surge 70
TD Belore Length Frequency Nnterval Time D Alter Difference

AlIRLIFT:

Depyh to Eductor Pipe:

NA.
Airlift Start Time:

Flow Rate:

Turbidity (NTU):

Accumulated Flow:

Airlift Stop Time:

MECHANICAL PUMPING:

Pumping Technique: Constant Discharge Pump Depth: §7.6'BTOC  Pump Start Time: 0845

Flow Rate: 14.2gpm Accumulated Flow: 1148gals Pump Stop Time: 1005
Turbidity (NTUY: 17, 9.2, 55, [4.0]
NA.

COMMENTS:

f
Recorded by: _ _Jarcdl Cpves

James A. Coates Date: 12-16-92

Sign and Print Name

A-8000-393 (03/90)
c-12
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SAMPLE PUMP INSTALLATION FORM and WELL DEVELOPMENT CHECKLIST

WELL DESIGNATION 199-N-77 DEPTH 98.90'BTOC

PUMP INSTALLATION
Project: WO17H Date: 11-18-92

Pump Type: Hydrostar

Pump Model No.: _8001
Installed By: S.MacKinnon(JDC)

Depth to Water: _71.08'Btoc

S o S
Reported Depth to Water: - 3.50 T
Screened Interval; _98.9-88.66' ¢

Depth to Bottom: T—— ]

PUMP/RISER DISCRIPTION:

84.3'

Pipe: 3/4"S.8. %8 98 90"
Pump Length: 4.3 o

Pump Screen Length: 2.0° %

Total Material Length:  gg.3° — ,—H]

Distance Pump Off Bottom: 2.6 ST

Pump Intake @: 94 3 S DU

Material Cleaning: Manufacturer
g PUMP TEST: 5 GALS/58 Strokes

COMMENTS: Tt (salisfactony)

g

WELL DEVELOPMENT INFORMATION A B 4

Pump Intake @: 97 .6' . . 310
Transducer @: 16.160BWL ' | Ty LM
Date: 11-18-92 l

Flow Rate (Q): 11.45gpm

AQUIFER TEST INFORMATION
Slugging Rod Dim: 8% 2"'=.13 cf

Transducer @: 16.160BWL

Date- 11-18-92 %
EQUIPMENT INFORMATION:

Data logger: 2K193

E Tape: CET-5 (1-13-83)
Transducer. 1989 {7-9-93) ,
Completed By: __J}-ng 44975 James A. Coales Date 12-15-92

c-13
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SAMPLING PUMP INSTALLATION FORM

Project: 0J0/7 Well Number: /#7-A/-77 |
Pump Type:Hydrostar Pump Model:_8001

Date Installed: /’/f%% Installed By:wmééa/é/

Depth to Water:_7.06 Ft BTOC®  Depth to Bottom: P/~ _ Ft BTOC

Reparted Depth of water: A

Screened Interval: 7% 9- ££.6¢ Ft BTOC

Pump/Riser Pipe Description:
Pipe: 3/4" Stainless steel
Pump Length: - 3
Pump Screen Length:_RX.0
Material Cleaning: M,gg,c
Distance pump off bottom:__ &

Comments:

PUMP INSTALLATION SKETCH

/
Total Material Length: #(.3— Ft Depth to Pump intake: $«/2 Ft BTOC
Top of Casing (T.0.C.}

Pump Landing Plate
Quter Casing . I
Concrete Pad 33
L | |
Inner Casing
o 3 —
3/4" Riser Pipe f)’ 5 Ve
= Pump
Pump —
— Intake
Completed By: ’/464453 pate: // //5)/ G F—
z |
Reviewed By: e e Date: 4 /4 /% |

* BTOC - Below Top Of Casing
c-14
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DRAWDOWN/RECOVERY page _2—ot77
Well Designaticn: 199-N-77 Date: 11-18-92
Well Depth:  98.9' BTOC Screened Interval: 98.90'-88.668'BTOC
Pumping Method: Constant Discharge
Equipment Used to  E Tape/Transducer ET-5/1989 Calibration
Measure Water Level: SN. Due: 1:13-93 /7-9-93
Equipment Usgd to N A SN : N A Callprat:on N A
Measure Flow: Due:
: : , ; Pump Start o

Point: . ump Stop
Measuring Point:  Top of Casing (6") Time. 0845 s 1005

Time Water Level Lischarge

. Reading Water Levei Reading
Date Time Units: Units: Units:
Bucket Method: 5gal./21.0sec.
= 13.9gal/min.
N T
otal Purge Water=1145gal
see Allached
Data
™~
i(i?ﬂAttached 4+ Data in AFPQ-’\J';X D
Recorded by:  _ Jipmsc 1 (oprrm James A. Coates Date:  12-16-92
Sign and Print Name

€-15
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APPENDIX D
AQUIFER TESTS
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APPENDIX D:
Aquifer Tests in Wells N-75, N-76, and N-77

This appendix includes descriptions and interpretations of aquifer tests
conducted in wells N-75, N-76, and N-77 in 1992. Data and interpretations are
compiled by well. For each aquifer test there is an "Aquifer Test Summary"
form followed by data plots and raw data.

D.1 SUMMARY OF AQUIFER TEST RESULTS

Table D-1 presents results of aquifer tests in wells N-75, N-76, and
N-77. Estimates of hydraulic conductivity range from 35 to 73 ft/d. Table
D-2 lists geologic and well construction information for each well. Most of
the estimates were derived from slug tests. Development data could only be
analyzed for well N-76., None of the recovery data could be analyzed.

Well N-77 is located adjacent to well N-72 and near well N-73. Aquifer
properties for the latter two wells were estimated by Hartman {1992). Early
time data from slug withdrawal tests in wells N-72 and N-73 yielded estimates
of hydraulic conductivity from 65 to 77 ft/d. Later-time estimates were lower
(5.9 to 21 ft/d). These changes in hydraulic conductivity estimates with time
(and presumably with distance from the well) may simply show the influence of
the sand packs, or they may indicate aquifer heterogeneities. Slug tests in
well N-77 should not have been influenced by the sand pack, since the entire
screened interval was below the water table. The semilog plots of slug test
data for well N-77 are curved and difficult to analyze. The data may indicate
a decrease in hydraulic conductivity with distance from the well.

Other pumping tests have been conducted in the 100-N Area, as summarized
by Hartman (1991). Those pumping tests had higher pumping rates than the
recent tests, observation wells were employed where possible, and the wells
were pumped longer. Resulting estimates of hydraulic conductivity were 10 to
100 times greater than those estimated in the recent slug tests and in the
tests analyzed by Hartman (1992), which included slug and pumping tests.

Gilmore et al. (1992) re-analyzed data from pumping tests previously

conducted near but outside the 100-N Area. Estimates of hydraulic
conductivity were 48 to 55 ft/d.

D-1
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Table D-1. Summary of Aquifer Test Results for 1992.
Cooper/Jacob Bouwer/Rice
. Slug STug
Well Discharge Recovery injection | withdrawal
not
T . not
(Ft2/d) data lost | determined determined (950)
N-75
K not not
(ft/d) data lost determined determined 62
T not
(Ft2/d) 1200 data error determined {1200)
N-76 ¢ :
no
(ft/d) (64) data error || yotermined 73
T not not
o N-77 (£1%/d) determined | determined (360) (390)
w K not not 35 57
(ft/d) determined | determined

Values in parentheses were calculated according to the equation T=Kb, where b
is the thickness of the screened interval below the water table.

Table D-2. Summary of Geologic Logs and Construction Information for Screened
Interval of 1992 Wells,

Depth of
Screened Interval Hanford-
Ringold Sand
Well : . : Contact Screen
Depth bls | Lithology; Formation (ft bls) pack
Sandy gravel to
N-75 1| 84.5-64.4 | gravelly sand (30-50% 44 20-40 10 stot
gravel. Ringold.
Gravelly sand (35%
N-76 | 81.4-61.0 | gravel) to sand. 29 20-46 10 slot
Ringold. :
} } Sandy gravel (60%
N-77 | 94.6-84.4 gravel). Ringold. 45 20-40 10 slot

D-2
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D.2 WELL DEVELOPMENT TESTS
D.2.1 Field Procedures

The wells were pumped after completion to develop the sand pack and
reduce turbidity. The water level was measured with an electrical tape before
development and a pressure transducer was calibrated to the measured level.

In the data tables that follow the "Reference” or "SWL" (static water level)
value is measured depth to water in feet. The water level was monitored with
a pressure transducer while the well was pumped and after the pump was shut
off, until within 95% of its static level.

D.2.2 Data Analysis

For reasons discussed below, most of the drawdown and recovery analyses
were determined to be invalid. All data are presented in this appendix, but
only the analysis of well N-76 drawdown data is included. This section
describes the methods of analysis attempted on all the drawdown and recovery
data.

Well development data were analyzed in the same manner as constant
discharge tests. However, the purpose of pumping was to develop the wells,
and the discharge rates may not have been actually constant. The Cooper and
Jacob {1946) method was used to analyze the data.

The Cooper and Jacob method can often be used successfully for single
well tests in partially penetrating wells. It is assumed that the estimated
transmissivity applies to the screened interval only. Drawdown is plotted on
the (linear) vertical axis and time on the (logarithmic) horizontal axis.
Ideally, data should fall on a straight line. The change in drawdown over one
log cycle is determined from the graph. Transmissivity is then calculated
from the following equation:

_2.30
4nlAs

where T = transmissivity, Q = pumping rate, and As = change in water level
over one log cycle.

Recovery data were analyzed by the Cooper and Jacob method in much the
same way as drawdown data. The factor (tp+tr)/tr (dimensionless time) was
plotted on the Tog scale instead of time, where t, = pumping time, and t =
recavery time.

D.2.3 Assumptions and Limitations
The pumps were not equipped with valves to prevent the water in the
riser pipe from falling back into the well when the pump was shut off.

Consequently, the wells received a "slug" of water at the start of the
recovery tests. The data were not analyzed.

D-3
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The Cooper and Jacob method is applicable only when the parameter u is

very small, i.e.:
_I38
4TL

u <0.01

The u assumption generally is met at early times for pumping wells.

Factors influencing drawdown include: a) changing aquifer thickness as
the water table declines; b) delayed yield; and c) borehole storage effects.
Measured drawdown were corrected for changing aquifer thickness with the
following equation:

/ s?
Si=g-—
2b

where s’ = corrected drawdown; s = measured drawdown; b = aquifer thickness
{30 ft for the 100-N tests).

Weeks {1977) suggests the following equation to estimate the time at
which borehole storage effects end: '

_25r¢

te T

where r = casing radius. This time is noted on the data plots that follow.

The 100-N development tests were of relatively short duration. The
effects of delayed yield were probably significant throughout the tests, since
none was run for an extended time. Neglecting delayed yield would result in
an overestimate of transmissivity. .

Pumping rates were not monitored continuously during development of
wells N-75, N-76, and N-77. Pumping rates may have changed significantly in
at least some of the tests.

D.3 SLUG INJECTION AND SLUG WITHDRAWAL TESTS

Slug tests can often provide an estimate of aquifer properties in the
immediate vicinity of a borehole. Slug injection and withdrawal were
performed on the 100-N wells after completion and development.

D.3.1 Field Procedures

The water level was measured with an electrical tape before the test and
a pressure transducer was calibrated to the measured level. A solid slugging
rod was suddenly submerged in the water column of the well. The water level
was measured with a pressure transducer until it had returned to nearly
static. The slugging rod was then withdrawn from the water column, and the
water level was monitored until it returned to static.

D-4
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D.3.2 Data Analysis

STug test data were analyzed by the Bouwer and Rice method (as modified
by Bouwer, 1989). The Bouwer and Rice method is designed for fully- or
partially-penetrating wells in unconfined aquifers. Time is plotted on the
(Tinear) horizontal axis and depth to water (or change in water level) on the
(Togarithmic) vertical axis. The updated method (Bouwer, 1989) also accounts
for the sand pack around the screen, which effectively increases the diameter
of the screened interval. Definitions are illustrated in Figure D-1.

The 100-N slug test data were plotted using commercially available
software. A best-fit line was chosen visually. A computer program was used
to perform Bouwer and Rice calculations. The program requires inputting the
y-intercept of the line, and the water level at some time t; it uses these
data to calculate the slope of the line. It also calculates an effective
casing radius and other parameters required by the Bouwer and Rice method.

Input parameters to the Bouwer and Rice method include sand pack
porosity and aquifer thickness. The porosity of a 20-40 mesh silica sand is
approximately 40%, based on laboratory tests conducted at the Hanford Site.
The thickness of the uppermost aquifer at well N-77, which is completed at the
base of the aquifer, is 30 ft. The thickness at wells N-75 and N-76, which do
not penetrate the entire aquifer, is also estimated to be 30 ft, based on data
from nearby, deeper wells.

D.3.3 Assumptions and Limitations

Slug tests stress a relatively small portion of the aquifer immediately
around the borehole. Results may not be representative of the entire aquifer.

Slug withdrawal data are generally more representative of aquifer
properties than are injection data when injection wets a previously
unsaturated portion of the formation. This was the case in the slug tests for
wells N-75 and N-76.

Measured water levels at the start of some of the slug injection tests
were greater than the expected 1.5 ft. In all cases, slug injection caused
oscillations in water level. These very early data were not used in analyzing
the data.

D-5
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Figure D-1. Definition of Terms for Bouwer and Rice Slug Test Analyses.

Land Surface
—Rel—y
L Zal
Water Table” 1 T
<z Y
T T i
1 Lw
Le
H
g l 1
-l

H = Saturated thickness of aquifer = 30 ft

Le = Length of screen beneath static water level
lw = Length from SWL to bottom of hole

Rc = Radius of casing = 0.167 ft

Rw = Radius of the hole = 0.417 ft

Re = Radius of influence

y = Change in water Tlevel due to slug

D-6
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AQUIFER TEST SUMMARY

WELL 199-N-75 DEVELOPMENT AND RECOVERY

Purpose of Tests: The well was pumped for development. Water levels were
measured during drawdown and recovery for use in estimating aquifer
transmissivity. Drawdown data were lost.

Hydrogeglogic Unit Tested: The uppermost aquifer (Ringold Formation),
comprising sandy gravel.

Thickness of Aquifer: 30 ft (estimated; borehole did not fully penetrate
aquifer)

Depth of Screened or Open Interval Exposed to Aquifer During Test: Screened
87.5 to 67.4 ft below top of casing; Water level at 72.10 ft below top of
casing; tested thickness = 15.4 ft

Diameter of Well Casing: 4 in (0.333 ft)

Diameter of Well Screen: 4 in (0.333 ft)

Diameter of Screen plus Sand Pack: 10 in (0.833 ft)

Porosity of Sand Pack: 0.4

Observation Well(s) Used: None Distance from Pumping Well: N/A

Depth of Screened Interval of Observation Well: N/A

Date of Tests: 7 July 1993

Pumping Rate: average discharge = 13.19 gal/min (2539 ft3/d)

Duration of Test: Discharge: 109 min; Recovery monitored for 66 min
Note: Data from discharge portion of test lost.

Water-Level Measurement Methods: pressure transducer with data logger

Maximum Change in Water lLevel: 4.1 ft

RESULTS: Drawdown data were lost. Recovery data were affected by the slug of
water from the riser pipe and were not analyzed (see Section D.2.3).

D-8
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WELL N-75 BASELINE BEFORE DEVELOPMENT
Unit# 00001 Test# 3

INPUT 1: Level (F) TOC
Baseline

SWL 72.10

Scale factor 50.18

Step# 0 07/07 08:59

Time:min Time:hrs D-T-W:Ft d(WL):Ft

0.00 0.00 72.59 -0.49
1.00 0.02 72.59 -0.49
2.00 0.03 72.57 -0.47
3.00 0.05 72.57 -0.47
4.00 0.07 72.57 -0.47
5.00 0.08 72.57 -0.47
6.00 0.10 72.57 -0.47
7.00 0.12 72.57 -0.47
8.00 0.13 72.57 -0.47
9.00 0.15 72.57 -0.47
10.00 0.17 72.57 -0.47
11.00 0.18 72.55 -0.45
12.00 0.20 72.55 -0.45
13.00 0.22 72.55 -0.45
14.00 0.23 72.55 -0.45
15.00 0.25 72.55 -0.45
16.00 0.27 72.55 -0.45
17.00 0.28 72.55 -0.45
18.00 0.30 72.55 -0.45

WELL N-75 DRAWDOWN DURING DEVELOPMENT: DATA LOST

D-9
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WELL N-75 RECOVERY AFTER DEVELOPMENT
Q = 13.19 gal/min

Unit# 00001 Test# 4
INPUT 1: Level (F) TOC

Recovery

SWL 72.10" BTOC :

Scale factor 50.18 s’'=s5-s%2/2b  tp=113 min

Step# 0 07/07 11:08 b=30 ft

Time:min Time:hrs D-T-W:Ft s s’ {(tp+tr)/tr
0.000 0.00000 75.93 3.83 3.5855 ---
0.003 00006 76.14 4.04 3.7680 34243.42
0.007 0.00011 76.23 4.13 3.8457 17122.21
0.010 0.00017 76.18 4.08 3.8026 11415.14
0.013 0.00022 76.09 3.99 3.7247 8497.24
0.017 0D.00028 76.01 3.91 3.6552 6808.23
0.020 0.00033 75.93 3.83 3.5855 5651.00
0.023 0.00039 75.85 3.75 3.5156 4850.79

- 0.027 0.00044 715.77 3.67 3.4455 4249.12
0 0.030 0.00050  75.69 3.59 3.3752 3767.67

0.033 0.00056 75.61 3.51 3.3047 3394 .39
0.050 0.00083 75.28 3.18 3.0115 2261.00
0.067 0.00111 74.98 2.88 2.7418 1697.70
0.083 0.00139 74.73 2.63 2.5147 1357.54
0.100 0.00167 74.52 2.42 2.3224 1131.00
0.117 0.0019%4 74.36 2.26 2.1749 970.13
0.133 0.00222 74.22 2.12 2.0451 848.71
0.150 0.00250 74.09 1.99 1.9240 754 .33
0.167 0.00278 73.98 1.88 1.8211 679.27
0.183 0.00306 73.89 1.79 1.7366 617.48
0.200 0.00333 73.81 1.71 1.6613 566.00
0.217 0.00361 73.73 1.63 1.5857 522.70
0.233 0.00389 73.65 1.55 1.5100 - 485.35
0.250 0.00417 73.57 1.47 1.4340 453.00
0.267 0.00444 73.51 1.41 1.3769 424 .86
0.283 0.00472 73.44 1.34 1.3101 399.87
0.300 0.00500 73.39 1.29 1.2623 377.67
0.317 0.00528 73.33 1.23 1.2048 357.92
0.333 0.00556 73.28 1.18 1.1568 340.03
0.417 0.00695 73.08 0.98 0.9640 272.18
0.500 0.00833 72.92 0.82 0.8088 227.00
0.583 0.00972 72.78 0.68 0.6723 194.73
0.667 0.01111 72.68 0.58 0.5744 170.49
0.750 0.01250 72.59 0.49 0.4860 151.67
0.833 0.01389 72.54 0.44 0.4368 136.61
0.917 0.01528 72.51 0.41 0.4072 124.27
1.000 0.01667 72.48 0.38 0.3776 114.00
1.083 0.01805 72.46 0.36 0.3578 105.31
1.167 0.01945 72.46 0.36 0.3578 97.85
1.250 0.02083 72.46 0.36 0.3578 91.40
1.333 0.02222 72.46 0.36 0.3578 85.75
1.417 0.02361 72.46 0.36 0.3578 80.77



N-75 RECOVERY AFTER DEVELOPMENT
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AQUIFER TEST SUMMARY

WELL 199-N-75 SLUG INJECTION AND WITHDRAWAL

Purpose of Tests: to estimate aquifer transmissivity or hydraulic
conductivity

Hydrogeologic Unit Tested: The uppermost aquifer (Ringold Formation),
comprising sandy gravel

Thickness of Aquifer: 30 ft (estimated; borehole did not fully penetrate
aquifer)

Depth of Screened or Open Interval Exposed to Aquifer During Test: Screened
87.5 to 67.4 ft below top of casing; Water level at 72.26 ft below top of
casing; tested thickness = 15.24 ft

Diameter of Well Casing: 4 in (0.333 ft)

Diameter of Well Screen: 4 in (0.333 ft)

Diameter of Screen plus Sand Pack: 10 in (0.833 ft)

Porosity of Sand Pack: 0.4

Observation Weli(s)} Used: None Distance from Pumping Well: N/A

Depth of Screened Interval of Observation Well: N/A

Date of Tests: 13 July 92

Slugging Rod Dimension: 2-in diameter by 6-ft length (0.13 ft°)

Duration of Test: Injection: 26 min; Withdrawal: 86 min

Water-Level Measurement Methods: pressure transducer with data logger

Maximum Change in Water lLevel: 4.41 ft (see remarks)




WHC-SD-EN-DP-056, Rev. 0

RESULTS:
Transmissiyity Hydraulic
Test (ftz/d) Conductivity
(ft/d)
Injection Not determined Not determined
Withdrawal (950) 62

" Bouwer and Rice method estimates hydraulic conductivity; Transmissivity was
estimated by the equation T=Kb, where b = screened aquifer thickness.

Remarks:

The maximum change in water level after slug injection was higher than
the expected 1.5 ft due to oscillations. Water levels recovered rapidly (less
than 1 min) after slug injection and oscillated until water levels had
virtually recovered (Figures D-2 and D-3). Slug injection data could not be
analyzed.

Water levels also recovered rapidly after slug withdrawal but
oscillations were less significant and the Bouwer and Rice method was applied
(Figure D-4).
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Figure D-2. Well N-75 STug Injection.
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Figure D-3. Well N-75 Slug Injection (early time data).
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Figure D-4. Well N-75 Slug Withdrawal.
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BOREHOLE TEST INFORMATION SiGNATURE/DATE Page 1  of _ ]
Borehol .
Borehote /?9 NF5 D?;;e?::r 4 inches Hanfard Coordinates M/A
Interval Tested é? BCI"_' 8?' "(« Depth Interval é? Sﬁ L~ 5 ?, ?8—’
resrype  LNStantaneous Slug fest Borenole Depth <Z 87

WHC-CM-7-7 EII 10.1

Instruction Used

EQUIPMENT
NAME DESCRIPTION
ELECTRIC SOUNDER SOLINST  SN-E7—¢
OATA LOGGER . INSITU INC. SN- IKR-7o0
PRESSURE TRANSDUCER IN SITU Inc. SN-39° J9RO
SLUGGING ROD 6'x 2" (0.13 ft9)
STEEL MEASURING TAPE GRADUATED STEEL TAPE (Sa5¢

\ \

MEASUREMENT DATUM WELL HEAD DIAGRAM
Control Datum Ton of A" Casing (T.0.C.) — 6" —ef
Elevauon N/A w4 1 ’ T
Electric Sounder __1.0.C. < T ?
Steel Tape T.0.C. : 218"

Prassure Transducer [ .0.C.

COMMENTS "

>~

o~
~
~
>~
~

=02

Recorded by: . Robert S. Edrington
ign and Print Name

Carte

D-16
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WHC-SD-EN- T T
INSTANTANEOQUS SLUG TEST DATA SHEET .-- INJECTION Page_1__ of_4
Bo. _..ole /QQ'N 75 Time _/0/73
Interval Tested _& 7. 39 '— Q_:f’ *(8’ B1ocC ¥ Transducer Measurement Units __Feet

Depth to water(Below Top of Casing) Z2. A6’
Date ?"// 3//‘79—

Measured by _Rgbert S. Edrington
Barometer Reading

Depth to Transducer (Below water) /2, gg”

lnitial Pressure (P)

FA LG’

BTOC*

Slug Level or Pressure (Pmax)

&7 8s’ BIOCH

Slug Volume 0.1 3ftTBeginning) N/A (End} _N/A Eorehole Diameter _ 4"
Time Pressure Time Pressure Tima Pressure
Observed | Elapsed Trans. Measurement Observed | Elapsed Trans. Measurement Observed | Elapsed Trans. Measurement
\
\ SEE
ATTACHED

\i |

|

~ |

~
AN |
SEE
ATTACHED i
\\
\\
AN
AN
\
N
| LN
|

Robert S. Edrington

2 20 b

(Sign and Print Name)

’

/(Date)

D-17

80-6000-293 (07/30)




WHC-SD-EN-DP-056, Rev. 0

WELL N-75 BASELINE BEFORE SLUG INJECTION

Unit# 00700 Test# O

INPUT 1: Level (F) TOC
Baseline for Injection
SWL 72.26
Scale factor 50.18
Step# 0 07/13 09:38

Time:min Time:hrs D-T-W:Ft d(WL):Ft

0.00 0.000 72.30 0.04
1.00 0.017 72.32 0.06
2.00 0.033 72.32 0.06
3.00 0.050 72.32 0.06
4.00 0.067 72.33 0.07
5.00 0.083 72.33 0.07
6.00 0.100 72.33 0.07
7.00 0.117 72.35 0.09
8.00 0.133 72.33 0.07
9.00 0.150 72.35 0.09
10.00 0.167 72.35 0.09
11.00 0.183 72.35 0.09
12.00 0.200 72.35 0.09
13.00 0.217 72.35 0.09
14.00 0.233 72.35 0.09
15.00 0.250 72.33 0.07
16.00 0.267 72.33 0.07
17.00 0.283 72.33 0.07
18.00 0.300 72.33 0.07
19.00 0.317 72.33 0.07
20.00 0.333 72.35 0.09
21.00 0.350 72.33 0.07
22.00 0.367 72.35 0.09
23.00 0.383 72.35 0.08
24.00 0.400 72.37 0.11
25.00 0.417 72.35 0.09
26.00 0.433 72.35 0.09
27.00 0.450 72.35 0.09
28.00 0.467 72.37 0.11
29.00 0.483 72.35 0.09
30.00 0.500 72.35 0.09
31.00 0.517 72.33 0.07
32.00 0.533 72.33 0.07
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WELL N-75 SLUG INJECTION
Unit# 00700 Test# 1

INPUT 1: Level (F) TOC
Slug Injection

SWL 72.26
Scale factor 50.18
STug Volume 0.13 Cu ft

Step# 0 07/13 10:12
Time:min Time:hrs D-T-W:Ft d(WL):Ft

0.000 0.00000 70.69 1.57
0.003 0.00006 £9.15 3.11
0.007 0.00011 67.85 4.41]
0.010 0.00017 71.64 0.62
0.013 0.00022 71.72 0.54
0.017 0.00028 68.66 3.60
0.020 0.00033 72.26 0.00
0.023 0.00039 70.78 1.48
0.027 0.00044 72.24 0.02
0.030 0.00050 71.75 0.51
0.033 0.00056 71.05 1.21
0.050 0.00083 71.73 0.53
0.067 0.00111 71.80 0.46
0.083 0.00139 71.94 0.32
0.100 0.00167 71.78 0.48
0.117 0.00194 71.87 0.39
0.133 0.00222 71.97 0.29
0.150 0.00250 71.94 0.32
0.167 0.00278 71.95 0.31
0.183 0.00306 71.99 0.27
0.200 0.00333 72.03 0.23
0.217 0.00361 72.03 0.23
0.233 0.00389 72.02 0.24
0.250 0.00417 72.05 0.21
0.267 0.00444 72.08 0.18
0.283 0.00472 72.06 0.20
0.300 0.00500 72.08 0.18
0.317 0.00528 72.08 0.18
0.333 0.00556 72.10 0.16
0.417 0.00695 72.14 0.12
0.500 0.00833 72.14 0.12
0.583 0.00972 72.16 0.10
0.667 0.01111 72.14 0.12
0.750 0.01250 72.18 0.08
0.833 0.01389 72.19 0.07
0.917 0.01528 72.19 0.07
1.000 0.01667 72.19 0.07
1.083 0.01805 72.19 0.07
1.167 0.01945 72.21 0.05
1.250 0.02083 72.21 0.05
1.333 0.02222 72.22 0.04
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N-75 SLUG INJECTION

:min Time:hrs D-T-W:Ft d{WL):
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.000
.500
.000
.000
.000
.000
.000
.000
.000
.000
.000

COOOOOOOOOOOOOCOOOOOOOCOOOOOOOOOOO0O00O0OC0C0O

D-20



WHC-SD-EN-DP-056, Rev. 0

WELL N-75 BASELINE BEFORE SLUG WITHDRAWAL

Unit# 00700 Test# 2

INPUT 1: Level (F) TOC
Baseline for Withdrawal
SWL 72.26
Scale factor 50.18
Step# 0 07/13 10:40

Time:min Time:hrs D-T-W:Ft d(WL):Ft

0.00 0.000 72.27 0.0l

1.00 0.017 72.27 0.0l

y 2.00 0.033 72.27 0.0l
- 3.00 0.050  72.27 0.0l
= 4.00  0.067 72.29  0.03
5.00 0.083  72.29  0.03

6.00 0.100 72.27 0.0l

7.00  0.117  72.27 0.0l

8.00 0.133  72.29  0.03

% 9.06 0.150  72.29  0.03
i 10.00  0.167  72.29  0.03
11.00  0.183  72.29  0.03

12.00  0.200  72.30  0.04

13.00  0.217  72.29  0.03

14.00  0.233  72.29  0.03

15.00  0.250  72.29  0.03

16.00  0.267  72.29  0.03

17.00  0.283  72.30  0.04

18.00  0.300  72.29  0.03

19.00  0.317  72.27 0.01

20.00  0.333  72.29  0.03

21.00  0.350  72.29  0.03

22.00  0.367 72.30  0.04

23.00 0.383  72.33  0.07

24.00  0.400  72.27 0.0l

265.00  0.417  72.27 0.0l

26.00  0.433  72.30  0.04

27.00  0.450  72.30  0.04

28.00  0.467  72.29  0.03

29.00  0.483  72.29  0.03

30.00  0.500  72.30  0.04

31.00 0.517  72.30  0.04

32.00  0.533  72.30  0.04

33.00  0.550  72.30  0.04

34.00 0.567 72.32  0.06

35.00  0.583  72.32  0.06

36.00  0.600  72.33 0.07

37.00  0.617  72.32 0.06

38.00  0.633  72.32 0.06

39.00  0.650  72.32 0.06

40.00  0.667  72.32 0.06
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WELL N-75 BASELINE BEFORE SLUG WITHDRAWAL
Time:min Time:hrs D-T-W:Ft d(WL):Ft

41.00 0.683 72.32 0.06
42.00 0.700 72.30 0.04
43.00 0.717 72.30 0.04
44.00 0.733 72.30 0.04
45.00 0.750 72.29 0.03
46.00 0.767 72.29 0.03
47.00 0.783 72.29 0.03
48.00 0.800 72.29 0.03
49.00 0.817 72.29 0.03
50.00 0.833 72.29 0.03
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WELL N-75 SLUG WITHDRAWAL
Unit# 00700 Test# 3

INPUT 1: Level (F) TOC
Slug Withdrawal

SWL 72.26

Scale factor 50.18

Slug Volume

Step# 0 07/13 11:32

Time:min Time:hrs D-T-W:Ft d(WL):Ft

0.000 0.00000 71.91 -0.35
0.003 0.000086 72.97 0.71
- 0.007 0.00011 74.46 2.20
0.010 0.00017 74.11 1.85
0.013 0.00022 74.08 1.82
0.017 0.00028 74.00 1.74
0.020 0.00033 73.98 1.72
0.023 0.00039 73.95 1.69
0.027 0.00044 73.89 1.63
0.030 0.00050 73.86 1.60
0.033 0.00056 73.81 1.55
0.050 0.00083 73.65 1.39
0.067 0.00111 73.51 1.25
0.083 0.00139 73.38 1.12
0.100 0.00167 73.27 1.01
0.117 0.00194 73.17 0.91
0.133 0.00222 73.08 0.82
0.150 0.00250 72.98 0.72
0.167 0.00278 72.92 0.66
0.183 0.00306 72.84 0.58
0.200 0.00333 72.79 0.53
0.217 0.00361 72.73 0.47
0.233 0.00389 72.68 0.42
0.250 0.00417 72.64 0.38
0.267 0.00444 72.60 0.34
0.283 0.00472 72.57 0.31
0.300 0.00500 72.54 0.28
0.317 0.00528 72.52 0.26
0.333 0.00556 72.49 0.23
0.417 0.00695 72.40 0.14
0.500 0.00833 72.35 0.09
0.583 0.00972 72.32 0.06
0.667 0.01111 72.30 0.04
0.750 0.01250 72.29 0.03
0.833 0.01389 72.27 0.01
0.917 0.01528 72.27 0.01
1.000 0.01667 72.27 0.01
1.083 0.01805 72.26 0.00
1.167 0.01945 72.26 0.00
1.250 0.02083 72.26 0.00
1.333 0.02222 72.26 0.00
1.417 0.02361 72.26 0.00
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WELL N-75 SLUG WITHDRAWAL
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WELL N-75 SLUG WITHDRAWAL
Time:min Time:hrs D-T-W:Ft d(WL):Ft

68.000 1.13333 72.30 0.04
70.000 1.16667 72.32 0.06
72.000 1.20000 72.30 0.04
74.000 1.23333 72.2¢% 0.03 .
76.000 1.26667 72.30 0.04
78.000 1.30000 72.30 0.04
80.000 1.33333 72.30 0.04
82.000 1.36667 72.30 0.04
84.000 1.40000 72.30 0.04
86.000 1.43333 72.30 0.04
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WELL N-75 SLUG INJECTION DATA COULD NOT BE ANALYZED.

dkkhkhkkkhkkkkkhkhkhkdhdkhkidhkhkhkkkhkdhkhkkhkhkhkkkkhkkhkkdkhkkkkkik

WELL N-75 SLUG WITHDRAWAL

% dc e Je e e e Fe de Fe de Fe e o de e de e e do e dede o de e de g de e de de de e de de de e e ke de ke de de g de ke kekeok ok ke
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, VvOL 27, NC. 3, MAY-JUNE 1989,

7 e e e e e e ke vk ke sk vk e ke vk e ke ke o e e v ek e e ke e vk e e e e e v o e e e ke e o e ke
e e e e Fe e Jo Je Je Je Je de e Fe dedo Jo T Fo de e Jede Je dode dede e g de e de e dedeode g de g dedede ke de ok kek Kk

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.

e ok dok Rk R R R Rk Rk kv ok ok ok ek ek de ek e ke e ek e de e e ke ek ok ek ek ke ke ke

Re (ft)  Rw (ft) Le (ft)  Lw (ft)  H (ft)

0.2937 0.4170 15.2400 15.2400 30.0000

e e e Je o ok ok e ke e 3k ok ke ok ke ok ke e vk vk vk ke e e dhe e e e ke ok e ok vk e o e e ke e ok e ke ok ke ke ke ke ke

Le/Rw = 36.5467600

e A= 2.7266800
B= 4.246920E-001
C= 2.3439030

SANDPACK POROSITY= 4.000000E-001
t (min)= 5.000000E-001

1/t= 2.0000000

Yo= (ft) 2.0000000

Yt= (ft) 8.000000F-002

1/t In(Yo/Yt)= 6.4377520
In{(H-Lw)/Rw]= 3.5665900
In{Re/Rw)= 2.3711930

kkkkkkkkkhkkhkkkhkhkhkkkhkkkkhkdkhkhkkhkhkhkhkkhkkhkhkkkkikkkkkikk

K (ft/day) = 62.2306300
kkhkkkkhkkhkkkkhkkkkhRhkkkkkhkkkrkhkkkhkkhkkhkkhkhkhkhkhkhkhhkhkkithkk
T OF THE SATURATED SCREEN INTERVAL

(ft2/day)= 948.3947000

F J Jc g Fo ke K g e ke e o ke vk R e e sk vk ke ke o ke ok ok ok ke ke ok ke ke ok ke ok ke ok o e ke ke ok ok R ke
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AQUIFER TEST SUMMARY

WELL 199-N-76 DEVELOPMENT AND RECOVERY

Purpose of Tests: The well was pumped for development. Water levels were
measured during drawdown and recovery for use in estimating aquifer
transmissivity.

Hydrogeoloqic Unit Tested: The uppermost aquifer (Ringold Formation),
comprising gravelly sand.

Thickness of Aquifer: 30 ft (estimated; borehole did not fully penetrate
aquifer)

Depth of Screened or Open Interval Exposed to Aquifer During Test: Screened
84.39 to 64.30 ft below top of casing; MWater level at 65.63 ft below top of
casing; tested thickness = 18.76 ft

Diameter of Well Casing: 4 in {0.333 ft)

Diameter of Well Screen: 4 in (0.333 ft)

Diameter of Screen plus Sand Pack: 10 in (0.833 ft)

Porosity of Sand Pack: 0.4

Observation Well(s) Used: None Distance from Pumping Well: N/A

Depth of Screened Interval of Observation Well: N/A

Date of Tests: 2 July 92

Pumping Rate: average discharge = 15.54 gal/min (2991 ft3/d)

Duration of Test: Discharge: 120 min; Recovery monitored for 64 min

Water-level Measurement Methods: pressure transducer with data logger

Maximum Change in Water Level: 4.6 ft
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RESULTS:
Transmissivity Hydraulic
Methods (ft?/d) Conductivity
(ft/d)
Drawdown data 1200 (64)
Recovery data data error data error

) Hydraulic conductivity estimated by dividing transmissivity by the screened
aquifer thickness.

Remarks:

A semilog plot of data collected during development pumping of well N-76
has at least two straight-line portions (Figure D-5). The early-time data (t
< 2 min) were affected by borehole storage. The later-time data (10 to 100
min) were analyzed using the Cooper and Jacob method (Figure D-6}.

An error in collecting recovery data prevented interpretation.
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Figure D-5. Well N-76 Drawdown during Development.
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g

10° 10°
TIME (minutes)

Figure D-6. Well N-76 Drawdown after Development (late time data).
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WELL N-76 BASELINE BEFORE DEVELOPMENT
Unit# 00001 Test# O
INPUT 1: Level (F) TOC

Baseline

SWL 65.63
Scale factor 10.03
Offset 0.05

Step# 0 07/02 09:57
Time:min Time:hrs D-T-W:Ft d{WL):Ft

0.00 0.000 66.04 0.41

1.00 0.017 66.04 0.41

- 2.00 0.033 66.04 0.41
’ 3.00 0.050 66.04 0.41
4.00 0.067 66.04 0.41

5.00 0.083 66.04 0.41

6.00 0.100 66.04 0.41

7.00 0.117 66.04 0.41

8.00 0.133 66.04 0.41

9.00 0.150 66.04 0.41

10.00 0.167 66.04 0.41
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WELL N-76 DRAWDOWN DURING DEVELOPMENT

Q = 15.54 gal/min
Unit# 00001 Test# 1
INPUT 1: Level (F) TOC

Drawdown

SWL 65.63

Scale factor 10.03 s'=5-5"2/2b

Step# 0 07/02 10:08 b=30 ft

Time:min Time:hrs D-T-W:FtL 3 s’
0.000 0.00000 67.44 1.81 1.7554
0.003 0.00006 65.63 0.00 0.0000
0.007 0.060011 65.81 0.18 0.1795
0.01¢ 0.00017 65.87 0.24 0.2390
0.013 0.00022 65.94 0.31 0.3084
0.017 0.00028 66.02 0.39 0.387%
0.020 0.00033 66.11 0.48 0.4762

£y 0.023 0.00039 66.17 0.54 0.5351
" 0.027 0.00044 66.24 0.61 0.6038

0.030 0.,00050 66.30 0.67 0.6625
0.033 0.00056 66.34 0.71 0.7016
0.050 0.00083 66.59 0.96 0.9446
0.067 0.00111 66.78 1.15 1.1280
0.083 0,00139 66.94 1.31 1.2814
0.100 0.00167 67.08 1.45 1.4150
0.117 0.00194 67.18 1.55 1.5100
0.133 0.00222 67.28 1.65 1.6046
0.150 0.00250 67.36 1.73 1.6801
0.167 0.00278 67.45 1.82 1.7648
0.183 0.00306 67.50 1.87 1.8117
0.200 0.00333 67.49 1.86 1.8023
0.217 0.00361 67.52 1.89 1.8305
0.233 0.00389 67.55 1.92 1.8586
0.250 0.00417 67.54 1.91 1.8492
0.267 0.00444 67.58 1.95 1.8866
0.283 0.00472 67.60 1.97 1.9063
0.300 0.00500 67.64 2.01 1.9427
0.317 0.00528 67.66 2.03 1.9613
0.333 0.00556 67.69 2.06 1.9893
0.417 0.00695 67.86 2.23 2.1471
0.500 0.00833 68.04 z2.41 2.3132
0.583 0.00972 68.19 2.56 2.4508
0.667 0.01111 68.31 2.68 2.5603
0.750 0.01250 68.39 2.76 2.6330
0.833 0.01389 68.47 2.84 2.7056
0.917 0.01528 68.54 2.91 2.7689
1.000 0.01667 68.59 2.96 2.8140
1.083 0.01805 68.64 3.01 2.8590
1.167 0.01945 68.71 3.08 2.9219
1.250 0.02083 68.74 3.11 2.9488
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WELL N-76 DRAWDOWN DURING DEVELOPMENT

Time:min Time:hrs D-T-W:Ft S s’
1.333 0.02222 68.81 3.18 3.0115
1.417 0.02361 68.86 3.23 3.0561
1.500 0.02500 68.90 3.27 3.0918
1.583 0.02639 68.96 3.33 3.1452
1.667 0.02778 69.01 3.38 3.1896
1.750 0.02917 69.06 3.43 3.2339
1.833 0.03056 69.11 3.48 3.2782
1.917 0.03195 69.13 3.50 3.2958
2.000 0.03333 69.16 3.53 3.3223
2.500 0.04167 69.30 3.67 3.445%5
3.000 0.05000 69.42 3.79 3.5506
3.500 0.05833 69.50 3.87 3.6204
4.000 0.06667 69.53 3.90 3.6465
4.500 0.07500 69.58 3.95 3.6900
5.000 0.08333 69.62 3.99 3.7247
5.500 0.09167 69.65 4.02 3.7507
6.000 0.10000 69.68 4.05 3.7766
6.500 0.10833 69.70 4.07 3.7939

L E 7.000 0.11667 69.73 4.10 3.8198
7.500 0.12500 69.72 4.09 3.8112
8.000 0.13333 69.76 4.13 3.8457
8.500 0.14167 69.77 4.14 3.8543
9,000 0.15000 69.76 4.13 3.8457
9.500 0.15833 69.79 4.16 3.8716

10.000 0.16667 69.82 4.19 3.8974
12.000 0.20000 69.88 4.25 3.9490
14.000 0.23333 69.88 4.25 3.9490
16.000 0.26667 69.92 4.29 3.9833
18.000 0.30000 69.95 4.32 4.0090
20.000 0.33333 69.97 4.34 4.0261
22.000 0.36667 69.95 4.32 4.0090
24.000 0.40000 69.96 4,33 4.0175
26.000 0.43333 69.99 4,36 4.0432
28.000 0.46667 70.04 4.41 4.0859
30.000 0.50000 70.07 4.44 4,1114
32.000 0.53333 70.03 4.40 4.0773
34,000 0.56667 70.03 4.40 4.0773
36.000 0.60000 70.03 4.40 4.0773
38.000 0.63333 70.05 4.42 4.0944
40.000 0.66667 70.08 4.45 4.1200
42.000 0.70000 70.08 4.45 4.1200
44.000 0.73333 70.09 4.46 4.1285
46.000 0.76667 70.09 4.48 4.1285
48.000 0.80000 70.11 4.48 4.1455
50.000 0.83333 70.10 4.47 4.1370
£2.000 0.86667 70.12 4.49 4.1540
54,000 0.90000 70.13 4.50 4.1625
56.000 0.93333 70.12 4.49 4.1540
58.000 0.96667 70.11 4.48 4.1455
60.000 1.00000 70.12 4.49 4.1540
62.000 1.03333 70.16 4.53 4.1880
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WELL N-76 DRAWDOWN DURING DEVELOPMENT

Time:min Time:hrs D-T-W:Ft 3 s’
64.000 1.06667 70.18 4.55 4,2050
66.000 1.10000 70.20 4.57 4.2219
68.000 1.13333 70.16 4.53 4.1880
70.000 1.16667 70.16 4.53 4.1880
72.000 1.20000 70.16 4.53 4.1880
74.000 1.23333 70.15 4.52 4.1795
76.000 1.26667 70.19 4.56 4.2134
78.000 1.30000 70.18 4.55 4.2050
80.000 1.33333 70.18 4.55 4.2050
82.000 1.36667 70.16 4.53 4.1880
84.000 1.40000 70.17 4.54 4.1965

. 86.000 1.43333 70.19 4.56 4.2134
? 88.000 1.46667 70.19 4.56 4.2134
G0.000 1.50000 70.20 4.57 4.2219
92.000 1.53333 70.20 4,57 4,2219
94 .000 1.56667 70.22 4.59 4.2389
96.000 1.60000 70.21 4.58 4.2304
98.000 1.63333 70.23 4.60 4.2473
100.000 1.66667 70.23 4.60 4.2473
110.000 1.83333 70.26 4.63 4.2727
120.000 2.00000 70.25 4.62 4,2643
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WELL N-76 RECOVERY AFTER DEVELOPMENT
Q = 15.54 gal/min

Unit# 00001 Test# 2
INPUT 1: Level (F) TOC

Recaovery 7

SWL 65.63 [DOES NOT AGREE WITH DATA]
Scale factor 10.03

Offset 0.05

Step# 0 07/02 12:14
Time:min Time:hrs D-T-W:Ft

0.000 0.00000 65.08
0.003 0.00006 66.12
0.007 0.00011 65.45
0.010 0.00017 65.33
0.013 0.00022 65.25
0.017 0.00028 65.20
0.020 0.00033 65.11
TE 0.023 0.00039 65.03
0.027 0.00044 64.95
0.030 0.00050 64.87
0.033 0.00056 64.79
0.050 0.00083 64.45
0.067 0.00111 64.17
0.083 0.00139 63.93
0.100 0.00167 63.74
0.117 0.00194 63.57
0.133 0.00222 63.43
0.150 0.00250 63.32
0.167 0.00278 63.21
0.183 0.00306 63.10
0.200 0.00333 63.01
0.217 0.00361 62.93
0.233 0.00389 62.86
0.250 0.00417 62.80
0.267 0.00444 62.76
0.283 0.00472 62.71
0.300 0.00500 62.67
0.317 0.00528 62.63
0.333 0.00556 62.60
0.417 0.00695 62.46
0.500 0.00833 62.38
0.583 0.00972 62.32
0.667 0.01111 62.28
0.750 0.01250 62.25
0.833 0.01389 62.23
0.917 0.01528 62.21
1.000 0.01667 62.20
1.083 0.01805 62.18
1.167 0.01945 62.17
1.250 0.02083 62.16
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WELL N-76 RECGVERY AFTER DEVELOPMENT
Time:min Time:hrs D-T-W:ft

1.333 0.02222 62.14
1.417 0.02361 62.14
1.500 0.02500 62.12
1.583 0.02639 62.11
1.667 0.02778 62.10
1.750 0.02917 62.09
1.833 0.03056 62.07
1.917 0.03195 62.06
2.000 0.03333 62.04
2.500 0.04167 61.94
3.000 0.05000 61.87
3.500 0.05833 61.82
4.000 0.06667 61.76
4.500 0.07500 61.72
5.000 0.08333 61.69
5.500 0.09167 61.66
6.000 0.10000 61.64
6.500 0.10833 61.62
7.000 0.11667 61.60
7.500 0.12500 61.58
8.000 0.13333 01.56
8.500 0.14167 61.55
9.000 0.15000 61.53
9.500 0.15833 61.52
10.000 0.16667 61.51
12.000 0.20000 61.46
14.000 0.23333 61.43
16.000 0.26667 61.40
18.000 0.30000 61.38
20.000 0.33333 61.35
22.000 0.36667 61.33
24.000 0.40000 61.31
26.000 0.43333 61.29
28.000 0.46667 61.29
30.000 0.50000 61.27
32.000 0.53333 61.26
34.000 0.56667 61.25
36.000 0,60000 61.24
38.000 0.63333 61.23
40.000 0.66667 61.21
42.000 0.70000 61.20
44.000 0.73333 61.19
46.000 0.76667 61.18
48.000 0.80000 61.18
50.000 0.83333 61.17
52.000 0.86667 61.16
54.000 0.90000 61.16
56.000 0.93333 61.14
58.000 0.96667 61.14
€0.000 1.00000 61.13
62.000 1.03333 61.13
64.000 1.06667 61.14
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WELL N-76 BASELINE FOR SLUG INJECTION
SE10008B
Environmental Logger
07/13 07:09
Unit# 00001 Test# O

INPUT 1: Level (F) TOC

Reference 67.60
Scale factor 10.03
Offset 0.05

Step# 0 07/09 11:10
Time:min Time:hrs D-T-W:Ft d{WL):Ft

0 0.0000 67.64 0.04
1 0.0167 67.64 0.04
2 0.0333 67.64 0.04
3 0.0500 67.64 0.04
L 4  0.0667 67.64 0.04
5 0.0833 67.863 0.03
6 0.1000 67.63 0.03
7 0.1167 67.63 0.03
8 0.1333 67.64 0.04
S 0.1500 67.63 0.03
10 0.1667 67.64 0.04 -
11  0.1833 67.64 0.04
12 0.2000 67.64 0.04
13 0.2167 67.64 0.04
14 0.2333 67.64 0.04
15 0.2500 67.64 0.04
16  0.2667 67.64 0.04
17 0.2833 67.64 0.04
18 0.3000 67.64 0.04
19 0.3167 67.64 0.04
20 0.3333 67.65 0.05
21 0.3500 67.64 0.04
22 0.3667 67.65 0.05
23 0.3833 67.65 0.05
24 0.4000 67.64 0.04
25 0.4167 67.65 0.05
26 0.4333 67.64 0.04
27 0.4500 67.65 0.05
28 0.4667 67.65 0.05
29 0.4833 67.65 0.05
30 0.5000 67.65 0.05
31 0.5167 67.65 0.05
32 0.5333 67.65 0.05
33 0.5500 67.65 0.05
34  0.5667 67.65 0.05
35 0.5833 67.65 0.05
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WELL N-76 BASELINE FOR SLUG INJECTION
Time:min Time:hrs D-T-W:Ft d(WL):Ft

36 0.6000 67.65 0.05
37 0.6167 67.65 0.05
38 0.6333 67.65 0.05
39  0.6500 67.65 0.05
40 0.6667 67.65 0.05
41 0.6833 67.65 0.05
42 0.7000 67.65 0.05
43 0.7167 67.65 0.05
44  0.7333 67.65 0.05
45 0.7500 67.66 0.06
46  0.7667 67.66 0.06
47  0.7833 67.65 0.05
48  0.8000 67.65 0.05
49  0.8167 67.65 0.05
50 0.8333 67.65 0.05
51 0.8500 67.65 0.05
52 0.8667 67.66 0.06
53 0.8833 67.865 0.05
54  0.9000 67.66 0.06
55 0.9167 67.66 0.06
56 0.9333 67.66 0.06
57 0.9500 67.65 0.05
58  0.9667 67.66 0.06
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AQUIFER TEST SUMMARY

WELL 199-N-76 SLUG INJECTION AND WITHDRAWAL

Purpose of Tests: to estimate aquifer transmissivity or hydraulic
conductivity

Hydrogeologic Unit Tested: The uppermost aquifer (Ringold Formation),
comprising gravelly sand

Thickness of Aquifer: 30 ft (estimated; borehole did not fully penetrate
aquifer)

Depth of Screened or Open Interval Exposed to Aquifer During Test: Screened
84.39 to 64.30 ft below top of casing; Water level at 67.6 ft below top of
casing; tested thickness = 16.79 ft

Diameter of Well Casing: 4 in (0.333 ft)

Diameter of Well Screen: 4 in (0.333 ft)

Diameter of Screen plus Sand Pack: 10 in (0.833 ft)

Porosity of Sand Pack: 0.4

Observation Well(s) Used: None Distance from Pumping Well: N/A

Depth of Screened Interval of Observation Well: N/A

Date of Tests: 9 July 92

Slugging Rod Dimension: 2-in diameter by 6-ft length (0.13 ft? )3

Due to a miscalculation the rod was partially submerged before the test began.
The effective volume of the slugging rod for injection was 0.06 ft>. The
slugging rod was completely removed from the well for slug w1thdrawa].

Duration of Test: Injection: 58 min; Withdrawal: 12 min

Water-tevel Measurement Methods: pressure transducer with data logger

Maximum Change in Water Level: 5.3 ft (see remarks)
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RESULTS:
Transmissivity Hydraulic
Test (ft?/d) Conductivity
(ft/d)
Injection Not determined Not determined
Withdrawal (1200} 73

* Bouwer and Rice method estimates hydraulic conductivity; Transmissivity was
estimated by the equation T=Kb, where b = screened aquifer thickness.

Remarks:

The maximum change in water level after slug injection was higher than
the expected 1.5 ft due to oscillations. Water levels recovered rapidly {(less
than 0.5 min) after slug injection and oscillated until water levels had
virtually recovered (Figures D-7 and D-8). Slug injection data could not be
analyzed.

Water Tevels also recovered rapidly after slug withdrawal but

oscillations were less significant and the Bouwer and Rice method was applied
(Figure D-9).
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Figure D-7. Well N-76 Slug Injection.
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Figure D-8, Well N-75 Slug Injection (early time data).
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Figure D-9. Well N-76 Slug Withdrawal.
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VALIDATED »
BOREHOLE TEST INFORMATION K] 22{ \ZYe Page_ 1 _ of ]

SIGNATURE/NATE
Barehol .
Borehoie qu -N76 D?ar:ne?:;' 4 inches Hanford Coordinates N/A
Interval Tested 64-30" 34.39 l BTl Depth Interval __ (6. 30 - 3V, 39 RIun

Instantaneous Siug test 8orehale Depth %4.29 ' BToC

Test Type

WHC-CM-7-7 EIT 10.1

Instruction Used

EQUIPMENT
NAME DESCRIPTION
ELECTRIC SOUNDER SOLINST  SN-£F7—v
DATA LOGGER . IN_SITU INC. SN-/KB-2v¢
: PRESSURE TRANSDUCER INSITU Inc. SN-350974
SLUGGING ROD ' 6'x 2" (0.13 ft3)®
STEEL MEASURING TAPE GRADUATED STEEL TAPE (sgzaé”*’j"’-’

T T
\

MEASUREMENT DATUM WELL HEAD DIAGRAM

Control Datum Tan af 6" Casing (T.0.C.)

l‘___ 6“ _.{

Elavation N/A I'— 4.._‘[— T ’ i
T.0.C. A-31

&lectric Sounder

Steel Tape T.0.C.

Pressure Transducer 1.0.C.

COMMENTS "

x DLLL+° [#] m:stu’a-‘-mM 7hs 5&5 LhCg
o dgaw

pacticlll, im P el hofene St infed
Hie chomgellttr Hoctne Yoloot g 78
Sls fo ©0.06 £ 476 ﬁ,m(» 7%-:7‘
'%44- 0f py tefSeck +4 Aﬂﬁlﬂd%

v 5fca:

Recorded by: %%9«//‘1/ Robert S. Edrington P5/92

Sign ang Pint Name T Date
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!
E INSTANTANEOUS SLUG TEST DATA SHEET .-- INJECTION Page_1_ of _ 5
8¢ sle 18- NI Time ___JRAOG
! ' :
| Interval Tested .20 - 2439 "prect Transducer Measurement Units __Feet

Depth to Water (8elow Top of Cas ing) {7 (O Depth to Transducer (Below water) 1Y 0F

pate _Z/9 /‘92. Initial Pressure () _& 7% 60 BTOC*

Measured by Robert S. Edrington : Slug Level or Pressure (Pmad) o2 297 BTOC*

& darometer Reading
Slug Volume Mﬁegmnmg) N/A (End) _N/A Borehole Diameter __ 4"
0Ok ted
Time Pressure Time Pressure Time Pressure

| Observed | Elapsed Trans. Measurement | Gnearved | Elapsed Trans. Measurement | gpsecved J Elapsed Trans. Measurement

AN

\ SEE

ATTACHED

~ |
™~ | |
N |

N

SEE
ATTACHED

<
~

B et Tl .
LTy T

3y N
S RL ) A 3 e

~N

||
|
|
|
|
|
|
|
N

—

: N |
|

|

N

Recarded by %//// Robert S. Edrington ;Zéd/?al

(Sign and Print Nama) 4 {Date
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WELL N-76 SLUG INJECTION
SE10008B
Environmental Logger
07/13 07:07
Unit# 00001 Test# 1

INPUT 1: Level (F) TOC

Reference 67.60
Scale factor 10.03
Offset 0.05

Step# 0 07/09 12:09
Time:min Time:hrs D-T-W:Ft d(WL):Ft

0.000 0.00000 67.60 0.00
0.003 0.00006 67.60 0.00
0.007 0.00011 67.60 0.00
0.010 0.00017 63.95 3.65
0.013 0.00022 62.29 5.31
0.017 0.00028 70.50 -2.90
0.020 0.00033 63.37 4.23
0.023 0.00039 68.73 -1.13
0.027 0.00044 65.93 1.67
0.030 0.00050 66.96 0.64
0.033 0.00056 67.19 0.41
0.050 0.00083 67.09 0.51
0.067 0.00111 67.15 0.45
0.083 0.00139 67.34 0.26
0.100 0.00167 67.35 0.25
0.117 0.00194 67.33 0.27
0.133 0.00222 67.41 0.19
0.150 0.00250 67.43 0.17
0.167 0.00278 67.45 0.15
0.183 0.00306 67.42 0.18
0.200 0.00333 67.47 0.13
0.217 0.00361 67.43 0.17
0.233 0.00389 67.48 0.12
0.250 0.00417 67.49 0.11
0.267 0.00444 67.49 0.11
0.283 0.00472 67.49 0.11
0.300 0.00500 67.49 0.11
0.317 0.00528 67.50 0.10
0.333 0.00556 67.51 0.09
0.417 0.00695 67.52 0.08
0.500 0.00833 67.53 ¢.07
0.583 0.00972 67.53 0.07
0.667 0.01111 67.54 0.06
0.750 0.01250 67.54 0.06
0.833 0.01389 67.55 0.05
0.917 0.01528 67.55 0.05
1.000 0.01667 67.55 0.05
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N-76 SLUG INJECTION

:min Time:hrs D-T-W:Ft d(WL):
083 0.01805 67.55 0
167 0.01945 67.56 0
250 0.02083 67.56 0
333 0.02222 67.56 0
417 0.02361 67.57 0
500 0.02500 67.57 0
583 0.02639 67.57 0
667 0.02778 67.57 0
750 0.02917 67.57 0
833 0.03056 67.57 0
917 0.03195 67.58 0
000 0.03333 67.58 0
500 0.04167 67.58 0
000 0.05000 67.58 0
500 0.05833 67.58 0
000 0.06667 67.59 0
500 0.07500 67.59 0
000 0.08333 67.59 0
500 0.09167 67.59 0
000 0.10000 67.59 0
500 0.10833 67.60 0
000 0.11667 67.59 0
.500 0.12500 67.59 0
000 0.13333 67.60 0
500 0.14167 °~ 67.60 0
000 0.15000 67.60 0
500 0.15833 67.59 0
000 0.16667 67.59 0
000 0.20000 67.60 0
.000 0.23333 67.60 0
.000 0.26667 67.60 0
.000 0.30000 67.59 0
.000 0.33333 67.60 0
.000 0.36667 67.59 0
.000 0.40000 67.60 0
.000 0.43333 67.59 0
.000 0.46667 67.59 0
.000 0.50000 67.59 0
.000 0.53333 67.59 0
.000 0.56667 67.60 0

[V Y Y
£ N O
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WELL N-76 BASELINE FOR SLUG WITHDRAWAL

SE1000B
Environmental Logger
07/13 07:05
Unit# 00001 Test# 2

INPUT 1: Level (F) TOC

Reference 67.60
Scale factor 10.03
Offset 0.05

Step# 0 07/09 12:45
Time:min Time:hrs D-T-W:Ft d{WL):Ft

[ e S S e L
OV~ MAWMNDHFOWOUROD~-~NOoOOMMEaWwrNn— O

COCOOOOOOCOOCOOCOOOOOOOOOOOOOCOOOOCOOOOO0OOOOOOO0O0O0O00O0O
[ 78]
(o]
()
(==
[a)]
~d
on
[Ne)
'
(]
[an)
o

21 3500 67.58 -0.02
22 3667 67.59 -0.01
23 3833 67.59 -0.01
24 4000 67.59 -0.01
25 4167 67.59 -0.01
26 4333 67.58 -0.02
27 4500 67.58 -0.02
28 4667 67.58 -0.02
29 4833 67.58 -0.02
30 5000 67.58 -0.02
31 5167 67.59 -0.01
32 5333 67.58 -0.02
33 5500 67.59 -0.01
34 5667 67.59 -0.01
35 5833 67.59 -0.01
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WELL N-76 SLUG WITHDRAWAL
SE10008B
Environmental Logger
07/13 07:02
Unit# 00001 Test# 3

INPUT 1: Level (F) TOC

Reference 67.60
Scale factor 10.03
Offset 0.05

Step# 0 07/09 13:21
Time:min Time:hrs D-T-W:Ft d{(WL):Fft

0.0000 0.0000 67.6 0
0.0033 0.0001 71.94 4.34
0.0066 0.0001 66.95 -0.65
0.0099 0.0002 69.72 2.12
0.0133 0.0002 68.82 1.22
0.0166 0.0003 68.83 1.23
0.0200 0.0003 68.81 1.21
0.0233 0.0004 68.76 1.16
0.0266 0.0004 £8.73 1.13
0.0300 0.0005 68.7 1.1
0.0333 0.0006 68.67 1.07
0.0500 0.0008 68.53 0.93
0.0666 0.0011 68.42 0.82
0.0833 0.0014 68.31 0.71
0.1000 0.0017 68.22 0.62
0.1166 0.0019 68.14 0.54
0.1333 0.0022 68.07 0.47
0.1500 ©0.0025 68.01 0.41
0.1666 0.0028 67.96 0.36
0.1833 0.0031 67.91 0.31
0.2000 0.0033 67.87 0.27
0.2166 0.0036 67.84 0.24
0.2333 0.0039 67.81 0.21
0.2500 0.0042 67.79 0.19
0.2666 0.0044 67.77 0.17
0.2833 0.0047 67.75 0.15
0.3000 0.0050 67.73 0.13
0.3166 0.0053 67.72 0.12
0.3333 0.0056 67.71 0.11
0.4167 0.0069 67.66 0.06
0.5000 0.0083 67.65 0.05
0.5833 0.0097 67.63 0.03
0.6667 0.0111 67.62 0.02
0.7500 0.0125 67.62 0.02
0.8333 0.0139 67.62 0.02
0.9167 0.0153 67.61 0.01
1.0000 0.0167 67.61 0.01
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WELL N-76 SLUG WITHDRAWAL
Time:min Time:hrs D-T-W:Ft d(WL):Ft

1.0833 0.0181 67.61 0.01
1.1667 0.0194 67.61 0.01
1.2500 0.0208 67.61 0.01
1.3333 0.0222 67.61 0.01
1.4166 0.0236 67.6 0
1.5000 0.0250 67.6 0
1.5833 0.0264 67.6 0
1.6667 0.0278 67.6 0
1.7500 0.0292 67.6 0
1.8333 0.0306 67.61 0.01
1.9167 0.0319 67.6 0
2.0000 0.0333 67.6 0
2.5000 0.0417 67.6 0
3.0000 0.0500 67.6 0
3.5000 0.0583 67.6 0
4.0000 0.0667 67.6 0
4.5000 0.0750 67.6 0
5.0000 0.0833 67.6 0
5.5000 0.0917 67.6 0
6.0000 0.1000 67.6 0
6.5000 0.1083 67.6 0
7.0000 0.1167 67.6 0
7.5000 0.1250 67.6 0
8.0000 0.1333 67.6 0
8.5000 0.1417 67.6 0
9.0000 0.1500 67.6 0
9.5000 0.1583 67.6 0
10.0000 0.1667 67.6 0
12.0000 0.2000 67.6 0
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WELL N-76 SLUG INJECTION DATA COULD NOT BE ANALYZED.

Fedc o do o do ke o de ek Je de e Je B deFe de g e de Fo ke de e dede dede e doe ke Fede do g de e ke e e ke e ke e de ek ke

WELL N-76 SLUG WITHDRAWAL

e e e e e e e e e e ek e e e e e ke e e e e de e e e e ke e e e e e ke e e o do e e de e de g e g de e ke ke ke
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.

%k g & ok de e ok ek do e o do e de o do gk de e do e ok dode ke do e dede e dede do ke ke e de e e ke ke ok
dkddddededededhhdddhdkhkdhkhkhhh ki kkhkhkkkhkhkhkhkkhkihkhid

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.

% e Fe o de o de e g e de e e g e de o de e de dedod e de e do e gtk de e deodek ko kokok ok ok ok ok Xk
Re (ft)  Rw (ft) Le (ft)  Lw (ft)  H (ft)

0.2937 0.4170 16.7900 16.7900 30.0000

e e e v ok e ke e e ke ke ke ke o e ok vk ke ok e e ok ke ok vk ke e ok ok ok ke ok ok ke ok ke ok ok ok ke ek ok ok

Le/Rw = 40.2637900

A= 2.8572500
B= 4.466348E-001
C= 2.4517180

SANDPACK POROSITY= 4.000000E-00]
t (min)= 5.000000E-001

1/t= 2.0000000

Yo= (ft)} 1.2000000

Yt= (ft) 2.200000E-002

1/t Tn(Yo/Yt}= 7.9980690
In[(H-Lw)/Rw]= 3.4556430
1n(Re/Rw)= 2.4572510

g e e ke vk e e ke ke ke ke e ke g ke e ke ke ke e e ok ke ke kol ok ok ke ke o ke ok gk ok ok ok e ok ke ok ok e ok e

K (ft/day) = 72.7230100
kkkkkkhkkkkkEkkkRkkthkkikkhkkkikkhkkthkhhkhkhkhkkhkhhkkkhkkkxk
T OF THE SATURATED SCREEN INTERVAL

(ft2/day)= 1221.0190000

ek e ke s ke s e e vk ok e ok e ke ke ok vk e ok e e ok v o e vk ok e e v ke e e e e ok vk e e ok ke e ok ke ke ok
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AQUIFER TEST SUMMARY

WELL 199-N-77 DEVELOPMENT AND RECOVERY

Purpose of Tests: The well was pumped for development. Water levels were
measured during drawdown and recovery for use in estimating aquifer
transmissivity.

Hydrogeologic Unit Tested: The uppermost aquifer (Ringold Formation),
comprising sandy gravel.

Thickness of Aquifer: 30 ft

Depth of Screened or Open Interval Exposed to Aquifer During Test: Screened
98.9 to 88.66 ft below top of casing; Water level remained above the screened
interval throughout the test. Tested thickness = 10.3 ft

Diameter of Well Casing: 4 in (0.333 ft)

Diameter of Well Screen: 4 in (0.333 ft)

Diameter of Screen plus Sand Pack: 10 in (0.833 ft)

Porosity of Sand Pack: 0.4

Observation Well{s) Used: None Distance from Pumping Well: N/A

Depth of Screened Interval of Observation Well: N/A

Date of Tests: 18 Nov 92

Pumping Rate: average discharge = 14.2 gal/min (2734 ft*/d)

Duration of Test: Discharge: 76 min; Recovery monitored for 30 min

Water-leve] Measurement Methods: pressure transducer with data togger

Maximum Change in Water Level: 3.7 ft

RESULTS: Analysis was not valid because delayed yield was significant
throughout the test. Recovery data were affected by the slug of water from
the riser pipe (see Section D.2.3).
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WELL N-77 BASELINE BEFORE DEVELOPMENT

SE2000
Environmental Logger
11/19 13:09
Unit# 193 Test 0
INPUT 1: tevel (F) TOC
Reference 71.060
SG 1.000
Linearity 0.000
Scale factor 10.110
Offset 0.000
Delay mSEC 50.000

Step 0 11/18 08:29:02
Time:min Time:hrs D-T-W:Ft d(WL):Ft

0 0.000 71.060 0.000
1 0.017 71.056 .004
2 0.033 71.053 0.007
3 0.050 71.050 0.010
4 0.067 71.047 0.013
5 0.083 71.047 0.013
6 0.1060 71.047 0.013
7 0.117  71.047 0.013
8 0.133 71.047 0.013
9 0.150 71.047 0.013
10 0.167 71.044 0.016
11 0.183 71.047 0.013
12 0.200 71.047 0.013
13 0.217 71.047 0.013
14 0.233 71.047 0.013
15 0.250 71.047 0.013
16 0.267 71.047 0.013
17 0.283 71.050 0.010
18 0.300 71.050 0.010
19 0.317 71.050 0.010
20 0.333 71.047 0.013
21 0.350 71.047 0.013
22 0.367 71.044 0.016
23 0.383 71.044 0.01l6
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WELL N-77 DRANDONN‘DURING DEVELOPMENT
Q = 14.3 gal/min
SE2000
Environmental Logger
11/19 10:46
Unit# 193 Test 1

INPUT 1: Level (F) TOC

Reference 71.060

SG 1.000

Linearity 0.000

Scale factor 10.110

Dffset 0.000

Delay mSEC 50.000

§'=5-5"2/2b

Step 0 11/18 08:53:23 b = 30 ft
Time:min Time:hrs D-T-W:Ft S s’

B 0.001 0.0000 71.213 0.153 0.1526
0.008 0.0001 71.334 0.274 0.2727
0.017 0.0003 71.267 0.207 0.2063
0.025 0.0004 71.398 0.338 0.3361
0.033 0.0006 71.570 0.510 0.5057
0.042 0.0007 71.679 0.619 0.6126
0.050 0.0008 71.768 0.708 0.6996
0.058 0.0010 71.861 0.801 0.7903
0.067 0.0011 71.940 0.880 0.8671
0.075 0.0013 72.007 0.947 0.9321
0.083 0.0014 72.074 1.014 0.9949
0.100 0.0017 72.193 1.133 1.1116
0.117 0.0019 72.298 1.238 1.2125%
0.133 0.0022 72.384 1.324 1.2948
0.150 0.0025 72.467 1.407 1.3740
0.167 0.0028 72.537 1.477 1.4406
0.183 0.0031 72.604 1.544 1.5043
0.200 0.0033 72.662 1.602 1.5592
0.217 0.0036 72.713 1.653 1.6075
0.233 0.0039 72.764 1.704 1.6556
0.250 0.0042 72.809 1.749 1.6980
0.267 0.0044 72.856 1.796 1.7422
0.283 0.0047 72.888 1.828 1.7723
0.300 0.0050 72.920 1.860 1.8023
0.317 0.,0053 72.962 1.902 1.8417
0.333 0.006 72.991 1.931 1.8689
0.417 0.007 73.102 2.042 1.9725
0.500 0.008 73.201 2.141 2.0646
0.583 0.010 73.284 2.224 2.1416
0.667 0.011 73.348 2.288 2.2008
0.750 0.013 73.409 2.349 2.2570
0.833 0.014 73.472 2.412 2.3150
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WELL N-77 DRAWDOWN DURING DEVELOPMENT

Time:min Time:hrs D-T-W:Ft [ s’
0.917 0.015 73.520 2.460 2.3591
1.000 0.017 73.565 2.505 2.4004
1.083 0.018 73.816 2.556 2.4471
1.167 0.019 73.658 2.598 2.4855
1.250 0.021 73.699 2.639 2.5229%
1.333 0.022 73.731 2.671 2.5521
1.417 0.024 73.766 2.706 2.5840
1.500 0.025 73.801 2.741 2.6158
1.583 0.026 73.843 2.783 2.6539
1.667 0.028 73.862 2.802 2.6711
1.750 0.029 73.900 2.840 2.7056
1.833 0.031 73.919 2.859 2.7228
1.917 0.032 73.951 2.891 2.7517
2.000 0.033 73.974 2.914 2.7725
2.500 0.042 74.098 3.038 2.8842
3.000 0.050 74.207 3.147 2.9819
3.500 0.058 74.280 3.220 3.0472
4.000 0.067 74.331 3.271 3.0927
4,500 0.075 74.385 3.325 3.1407
5.000 0.083 74.424 3.364 3.1754
5.500 0,092 74.471 3.411 3.2171
6.000 0.100 74.503 3.443 3.2454
6.500 0.108 74.529 3.469 3.2684
7.000 0.117 74.551 3.491 3.2879
7.500 0.125 74.574 3.514 3.3082
8.000 0.133 74.593 3.533 3.3250
8.500 0.142 74.599 3.539 3.3303
9.000 0.150 74.8612 3.552 3.3417
9.500 0.158 74.622 3.567 3.3505

10.000 0.167 74.641 3.581 3.3673
11.000 0.183 74.653 3.593 3.3778
12.000 0.200 74.679 3.619 3.44Q07
13.000 0.217 74.682 3.622 3.4034
14.000 0.233 74.679 3.619 3.4007
15.000 0.250 74.692 3.632 3.4121
16.000 0.267 74.698 3.638 3.4174
17.000 0.283 74.695 3.635 3.4148
18.000 0.300 74.708 3.648 3.4262
19.000 0.317 74.704 3.644 3.4227
20.000 0.333 74.701 3.641 3.4201
21.000 0.350 74.701 3.041 3.4201
22.000 0.367 74.714 3.654 3.4315
23.000 0.383 74.714 3.654 3.4315
24.000 0.400 74.714 3.654 3.4315
25.000 0.417 74.704 3.644 3.4227
26.000 0.433 74.714 3.654 3.4315
27.000 0.450 74.720 3.660 3.4367
28.000 0.467 74.720 3.660 3.4367
29.000 0.483 74.724 3.664 3.4403
30.000 0.500 74.724 3.664 3.4403
31.000 0.517 74.724 3.664 3.4403
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WELL N-77 DRAWDOWN DURING DEVELOPMENT

Time:min Time:hrs D-T-W:Ft S s’
32.000 0.533 74.727 3.667 3.4429
33.000 0.550 74.724 3.6064 3.4403
34.000 0.567 74.733 3.673 3.4482
35.000 0.583 74.730 3.670 3.4455
36.000 0.600 74.720 3.660 3.4367
37.000 0.617 74.730 3.670 3.4455
38.000 0.633 74.736 3.676 3.4508
39.000 0.650 74.733 3.673 3.4482
40.000 0.667 74.733 3.673 3.4482
41.000 0.683 74.740 3.680 3.4543
42.000 0.700 74.746 3.686 3.4596
43.000 0.717  74.733 3.673 3.4482
44 000 0.733  74.740 3.680 3.4543
45,000 0.750 74.746 3.686 3.4596
46.000 0.767 74.746 3.686 3.4596
47.000 0.783 74,743 3.683 3.4569
48.000 0.800 74.743 3.683 3.4569
49,000 0.817 74.743 3.683 3.4569

o 50.000 0.833 74.746 3.686 3.4596
T 51.000 0.850 74.7%2 3.692 3.4648
£2.000 0.867 74.7%6 3.696 3.4683
53.000 0.883 74,752 3.602 3.4648
54,000 0.900 74.752 3.692 3.4648
£55.000 ¢.917 74.756 3.696 3.4683
56,000 0.933 74.759 3.699 3.4710
57.000 ¢.950 74.759 3.699 3.4710
58.000 0.967 74.749 3.689 3.4622
59.000 0.983 74.759 3.699 3.4710
60.000 1.000 74.765 3.705 3.4762
61.000 1.017 74.759 3.699 3.4710
62.000 1.033  74.759 3.699 3.4710
63.000 1.050 74.752 3.697 3.4648
64,000 1.067 74.759 3.699 3.4710
65.000 1.083 74,762 3.702 3.4736
66.000 1.100 74.765 3.705 3.4762
67.000 1.117  74.768 3.708 3.4788
68.000 1.133 74.762 3.702 3.4736
69.000 1.150 74.765 3.705 3.4762
70.000 1.167 74.7172 3.712 3.4824
71.000 1.183 74.768 3.708 3.4788
72.000 1.200 74.765 3.705 3.4762
73.000 1.217  74.768 3.708 3.4788
74.000 1.233 74.772 3.712 3.4824
75.000 1.250 74.775 3.715 3.4850
76.000 1.267 74.775 3.715 3.4850
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WELL N-77 RECQVERY AFTER DEVELOPMENT
Q = 14.3 gal/min
SE2000
Environmental Logger
11/19 10:34
Unit# 193 Test 2

INPUT 1: Level (F) TOC

Reference 71.060
SG 1.000
Linearity 0.000
o, Scale factor 10.110
nE Offset 0.000
iy Delay mSEC 50.000
s=s-s5"2/2b
Step 0 11/18 10:10:44 b=30 ft tp=76 min
Time:min Time:hrs D-T-W:Ft S s/ (tp-tr)/tr
0.001 0.0000 74.545 3.485 3.2826 76001.00
0.008 0.0001 74.558 3.498 3.2941 9157.63
0.017 0.0003 74 .5186 3.456 3.2569 4579 .31
0.025 0.0004 74,369 3.309 3.1265 3041.00
0.033 0.0006 74.210 3.150 2.9846 2283.28
0.042 0.0007 74.079 3.019 2.8671 1827.92
0.050 0.0008 73.970 2.910 2.7689 1521.00
0.058 0.0010 73.871 2.811 2.6793 1304.60
0.067 0.0011 73.782 2.722 2.5985 1142.14
0.075 0.0013 73.699 2.639 2.5229 1014.33
0.083 0.0014 73.622 2.562 2.4526 913.36
0.100 0.0017 73.488 2.428 2.3297 761.00
0.117 0.0019 73.374 2.314 2.2248 652.80
0.133 0.0022 73.268 2.208 2.1267 571.14
0.150 0.0025 73.179 2.119 2.0442 507.67
0.167 0.0028 73.093 2.033 1.9641 457.18
0.183 0.0031 73.019 1.959 1.8950 415.62
0.200 0.0033 72.949 1.889 1.8295 381.00
0.217 0.0036 72.885 1.825 1.7695 351.88
0.233 0.0039 72.828 1.768 1.7159 326.76
0.250 0.0042 72.773 1.713 1.6641 305.00
0.267 0.0044 72.726 1.666 1.6197 286.07
0.283 0.0047 72.678 1.618 1.5744 269.27
0.300 0.0050 72.633 1.573 1.5318 254 .33
0.317 0.0053 72.592 1.532 1.4929 241.05
0.333 0.006 72.556 1.496 1.4587 229.02
0.417 0.007 72.406 1.346 1.3158 183.43
0.500 0.008 72.279 1.219 1.1942 153.00
0.583 0.010 72.173 1.113 1.0924 131.29
0.667 0.011 72.087 1.027 1.0094 115.01
0.750 0.013 72.017 0.957 0.9417 102.33
0.833 0.014 71.960 0.900 0.8865 92.20
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WELL N-77 RECOVERY AFTER DEVELOPMENT

Time:min Time:hrs D-T-W:Ft 3 s’ (tp-tr)/tr
0.917 0.015 71.909 0.849 0.8370 83.92
1.000 0.017 71.864 0.804 0.7932 77.00
1.083 0.018 71.829 0.769 0.7591 71.16
1.167 0.019 71.797 0.737 0.7279 66.15
1.250 0.021 71.768 0.708 0.6996 61.80
1.333 0.022 71.743 0.683 0.6752 58.00
1.417 0.024 71.723 0.663 0.86557 54.65
1.500 0.025 71.701 0.641 0.6342 51.67
1.583 0.026 71.685 0.625 0.6185 49.00
1.667 0.028 71.672 0.612 0.6058 46.60
1.750 0.029 71.660 0.600 0.5940 44 .43
1.833 0.031 71.647 0.587 0.5813 42.46
1.917 0.032 71.634 0.574 0.5685 40.65
2.000 0.033 71.624 0.564 0.5587 39.00
2.500 0.042 71.554 0.494 0.4899 31.40
3.000 0.050 71.481 0.421 0.4180 26.33
3.500 0.058 71.420 0.360 0.3578 22.71
4.000 0.067 71.366 0.306 0.3044 20.00
4.500 0.075 71.324 0.264 0.2628 17.89
5.000 0.083 71.289 0.229 0.2281 16.20
5.500 0.092 71.261 0.201 0.2003 14.82
6.000 0.100 71.235 0.175 0.1745 13.067
6.500 0.108 71.216 0.156 0.1556 12.69
7.000 0.117 71.200 0.140 0.1397 11.86
7.500° 0.125 71.187 0.127 0.1267 11.13
8.000 0.133  71.174 0.114 0.1138 10.50
8.500 0.142 71.165 0.105 0.1048 9.94
9.000 0.150 71.155 0.095 0.0948 9.44
9.500 0.158 71.149 0.089 0.0889 9.00

10.000 0.167 71.146 0.086 0.0859 8.60
11.000 0.183 71.133 0.073 0.0729 7.91
12.000 0.200 71.130 0.070 0.0699 7.33
13.000 0.217 71.123 0.063 0.0629 6.85
14.000 0.233 71.120 0.060 0.0599 6.43
15.000 0.250 71.117 0.057 0.0569 6.07
16.000 0.267 71.117 0.057 0.0569 5.75
17.000 0.283 71.114 0.054 0.0540 5.47
18.000 0.300 71.114 0.054 0.0540 5.22
19.000 0.317 71.111 0.051 0.0510 5.00
20.000 0.333 71.111 0.051 0.0510 4,80
21.000 0.35¢ 71.107 0.047 0.0470 4.62
22.000 0.367 71.111 0.051 0.0510 4.45
23.000 0.383 71.107 0.047 0.0470 4.30
24.000 0.400 71.111 0.051 0.0510 4.17
25.000 0.417 71.107 0.047 0.0470 4.04
26.000 0.433 71.107 0.047 0.0470 3.92
27.000 0.450 71.104 0.044 0.0440 3.81
28.000 0.467 71.104 0.044 0.0440 3.71
29.000 0.483 71.104 0.044 0.0440 3.62
30.000 0.500 71.101 0.041 0.0410 3.53
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AQUIFER TEST SUMMARY

WELL 199-N-77 SLUG INJECTION AND WITHDRAWAL

Purpose of Tests: to estimate aquifer transmissivity or hydraulic
conductivity

Hydrogeologic Unit Tested: The uppermost aquifer (Ringold Formation),
comprising sandy gravel

Thickness of Aquifer: 30 ft

Depth of Screened or Open Interval Exposed to Aguifer During Test: Screened
98.9 to 88.66 ft below top of casing; Water level remained above the screened
interval throughout the test (71.06 ft below top of casing). Tested thickness
= 10.3 ft

Diameter of Well Casing: 4 in (0.333 ft)

Diameter of _Well Screen: 4 in (0.333 ft)

Diameter of Screen plus Sand Pack: 10 in (0.833 ft)

Porosity of Sand Pack: 0.4

Observation Well({s) Used: None Distance from Pumping Well: N/A

Depth of Screened Interval of Observation Well: N/A

Date of Tests: 18 Nov 92 Start Time of Test: 11:40

S1uqqing Rod Dimension: 2-in diameter by 6-ft length (0.13 Ft3)

Duration of Test: Injection: 30 min; Withdrawal: 30 min

Water-level Measurement Methods: pressure transducer with data logger

Maximum Change in Water lLevel: 1.5 ft
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RESULTS:
Transmlssiyity Hydraulic
Test (fte/d) Conductivity
(ft/d)
Injection (360) 35
Withdrawal (590) 57

" Bouwer and Rice method estimates hydraulic conductivity; Transmissivity was
estimated by the equation T=Kb, where b = screened aquifer thickness.

Remarks:

The semilog plots of slug injection and withdrawal data are curved,
making it difficult to apply the Bouwer and Rice method. Straight lines were
fitted through the earliest-time data for analysis (Figures D-10 and D-11).
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Figure D-10. Well N-77 Slug Injection.
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Figure D-11. Well N-77 Slug Withdrawal.
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BOREHOLE TEST INFORMATION

page / of /o

Borehole 199-N-77

Borehole Diameter 4 in. Hanford Coordinates N/A

Interval Tested ¢8.90'-71.06'

Depth interval 08 .90-88 .66 Test Type: Instantaneous Slug

(screened)
Borehole Depth: 98.90' BTOC Instruction Used: WHC-CM-7-7 (Ell 10.1)
EQUIPMENT
NAME T DESCRIPTION
Electric Sounder Solinst s/n;  ET-5 Calibration due: 1-13-93
Data Logger In-Situ Inc. s/n; 2K193
Pressure Transducer In-Situ Inc. s/n: 1989 Calibration due: 7-9-33

Slugging Rod

Site Fabricated 72.0"Lx2.0"D 0.13 cu. ft.

Steel Measuring Tape

500" Graduated Steel Tape

MEASUREMENT DATUM

WELL HEAD DIAGRAM

Control Datum: Top of Casing (TOC) 6" * 6" >
Elevation:  N/A L o
, 4P
Electric Sounder: TOC 6" - - P SRR TR
Steel Tape: TOC 6" 3,}10' T
Pressure Transducer: T0C 86" 3.50
COMMENTS l
— ] — S
N.A. /@
Recorded by: Loz [ Ciapree James A. Coales Date:  12-16-92
Sign and Print Name

D-61 A-86000-417 [08/89)
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INSTANTANEOUS SLUG TEST DATA SHEET : InecTON page 3 ol

Borehole; 199-N-77

Time: Start End
Intervai Tested: 98.90'-71.06" Bloc 6" Baseline 1122 1140
. 9890‘ Btoc g"
Depth To Water: Injection: 1140 1210

Depth to Transducer; 18160 BWL

Date:  11-18-92 !
Measured by: James A. Coates 71.08

Initial Pressure (Pi):
Slug Volume: 0.13 cu. ft.

Slug Level/Pressure (Pmax) _ 089.946

Barometric Reading:

Borehole Diameter: 4"
Beginning: _N/A _ End:_N/A
Time Pressure Time Pressure Time breseure
Observed| Elapsed Trans.Measurement | oy carvad Elapsed Trans.Measurement  |Obseved Elapsed Irans.Measurement
N
See Alfached
DRata
\\
See Attached
D-ate
\\
e
Recorded by: S ! {upgms  James A. Coates Date:  12-16-82

Sign and Print Name

BD-8000-293(07/90
D-62 (077=0)
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] INSTANTANEQUS SLUG TEST DATA SHEET : wiTHDRAWAL page = of
Borehole: 199-N-77 Time: Start End
Interval Tested: 98 .90'-71.06" Btoc 6" Baseline 1122 1140
. 88.90' Btoc 6"
Depth To Water: Withdrawal 1210 1240
. 186.180 BWL
Depth to Transducer: Date: 111892 e
Measured by: James A. Coales Initial Pressure (Pi): '
. 0.13 cu. ft. .
Siug Volume: Slug Level/Pressure (Pmax) _ 72-550
Barcmetric Reading: Rorerole Diameter: a
Beginning: _N/A __ End:_NA
Time Pressure Time Pressure Time Pressure
Obsewved| Elapsed Trans.Measurement ObsewecJ Elapsed Trans.Measurement  {npserved Elapsed ltans.Measurement
—ee Alfached
Data
\\
\\
Bee Attached
Dt
N
\\

Recorded oy: _ fo el G iyoms

James A. Coates

Date:

12-16-92

Sign and Print Name

D-63

80-6000-2933(07/90})




WHC-SD-EN-DP-056, Rev. 0

WELL N-77 BASELINE BEFORE SLUG INJECTION

SE2000
Environmental Logger
11/19 10:02
Unit# 193 Test 3

INPUT 1: Level (F) TOC

Reference 71.060
SG 1.000
Linearity 0.000
Scale factor 10.110
Offset 0.000
Delay mSEC 50.000

Step 0 11/18 11:21:53
Time:min Time:hrs D-T-W:Ft d(WL):Ft

0 000 71.056 0.004
1 0.017 71.024 0.036
2 0.033 71.008 0.052
3 0.050 71.002 0.058
4 0.067 70.999 0.061
5 0.083 70.99 0.064
6 0.100 70.996 0.064
7 0.117 70.992 0.068
8 0.133 70.992 0.068
8 0.150 70.992 0.068
10 0.167 70.989 0.071
11 0.183 70.989 0.071
12 0.200 70.989 0.071
13 0.217 70.989 0.071
14 0.233 70.989 0.071
15 0.250 70.989 0.071
16 0.267 70.989 0.071
17 0.283 70.986 0.074
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WELL N-77 SLUG INJECTION
SE2000
Environmental Logger
11/19 09:22
Unit# 193 Test 4

INPUT 1: Level (F) TOC

Reference 71.060
SG 1.000
Linearity 0.000
Scale factor 10.110
Offset 0.000
Delay mSEC 50.000

Step 0 11/18 11:40:02

Time:min Time:hrs D-T-W:Ft d(WL):Ft

0.001 0.0000 70.945 0.115
0.008 0.0001 70.092 0.968
0.017 0.0003 69.224 1.836
0.025 0.0004 69.946 1.114
0.033 0.0006 69.917 1.143
0.042 0.0007 69.799 1.261
0.050 0.0008 70.022 1.038
0.058 0.0010 70.134 0.926
0.067 0.0011 70.179 0.881
0.075 0.0013 70.274 0.786
0.083 0.0014 70.332 0.728
0.100 0.0017 70.408 0.652
0.117 0.0019 70.482 0.578
0.133 0.0022 70.526 0.534
0.150 0.0025 70.590 0.470
0.167 0.0028 70.625 0.435
0.183 0.0031 70.661 0.399
0.200 0.0033 70.699 0.361
0.217 0.0036 70.731 0.329
0.233 0.0039 70.756 0.304
0.250 0.0042 70.772 0.288
0.267 0.0044 70.788 0.272
0.283 0.0047 70.807 0.253
0.300 0.0050 70.820 0.240
0.317 0.0053 70.833 0.227
0.333 0.006 70.846 0.214
0.417 0.007 70.884 0.176
0.500 0.008 70.916 0.144
0.583 0.010 70.938 0.122
0.667 0.011 70.954 0.1086
0.750 0.013 70.967 0.093
0.833 0.014 70.977 0.083
0.917 0.015 70.986 0.074
1.000 0.017 70.989 0.071
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WELL N-77 SLUG INJECTION
Time:min Time:hrs D-T-W:Ft d(WL):Ft

1.083 0.018 70.996 0.064
1.167 0.019 70.999 0.061
1.250 0.021 71.002 0.058
1.333 0.022 71.008 0.052
1.417 0.024 71.008 0.052
1.500 0.025 71.012 0.048
1.583 0.026 71.015% 0.045
1.667 0.028 71.018 0.042
1.750 0.029 71.021 0.039
1.833 0.031 71.021 0.039
1.917 0.032 71.021 0.039
2.000 0.033 71.024 0.036
2.500 0.042 71.031 0.029
3.000 0.050 71.037 0.023
3.500 0.058 71.040 0.020
4.000 0.067 71.044 0.016
4.500 0.075 71.047 0.013
5.000 0.083 71.047 0.013
5.500 0.092 71.047 0.013
6.000 0.100 71.050 0.010
6.500 0.108 71.050 0.010
7.000 0.117 71.050 0.010
7.500 0.125 71.050 0.010
8.000 0.133 71.050 0.010
8.500 0.142 71.053 0.007
9.000 0.150 71.053 0.007
9.500 0.158 71.050 0.010
10.000 0.167 71.053 0.007
11.000 0.183 71.053 0.007
12.000 0.200 71.050 0.010
13.000 0.217 71.050 0.010
14.000 0.233 71.050 0.010
15.000 0.250 71.050 0.010
16.000 0.267 71.050 0.010
17.000 0.283 71.050 0.010
18.000 0.300 71.053 0.007
19.000 0.317 71.053 0.007
20.000 0.333 71.053 0.007
21.000 0.350 71.053 0.007
22.000 0.367 71.053 0.007
23.000 0.383 71.050 0.01¢0
24.000 0.400 71.050 0.010
25.000 0.417 71.050 0.010
26.000 0.433 71.047 0.013
27.000 0.450 71.047 0.013
28.000 0.467 71.047 0.013
29.000 0.483 71.047 0.013
30.000 0.500 71.034 0.026
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WELL N-77 SLUG WITHORAWAL
11/19 08:48
Unit# 193 Test 5
INPUT 1: Level (F) TOC

Reference 71.060
SG 1.000
Linearity 0.000
Scale factor 10.110
Offset 0.000
Delay mSEC 50.000

Step 0 11/18 12:10:52

Time:min Time:hrs D-T-W:Ft d(WL):Ft

0.008 0.0001 72.157 1.097
0.017 0.0003 72.550 1.490
0.025 . 0.0004 72.362 1.302
0.033 0.0006 72.209 1.149
0.042 0.0007 72.106 1.046
0.050 0.0008 72.017 0.957
0.058 0.001¢ 71.940 0.880
0.067 0.0011 71.873 0.813
0.075 0.0013 71.816 0.756
0.083 0.0014 71.765 0.705
0.100 0.0017 71.682 0.622
- 0,117 0.0019 71.615 0.555
0.133 0.0022 71.557 0.497
0.150 0.0025 71.510 0.450
0.167 0.0028 71.468 0.408
0.183 0.0031 71.436 0.376
0.200 0.0033 71.404 0.344
0.217 0.0036 71.382 0.322
0.233 0.0039 71.360 0.300
0.250 0.0042 71.337 0.277
0.267 0.0044 71.321 0.261
0.283 0.0047 71.305 0.245
0.300 0.0050 71.292 0.232
0.317 0.0053 71.280 0.220
0.333 0.006 71.267 0.207
0.417 0.007 71.225 0.165
0.500 0.008 71.197 0.137
0.583 0.010 71.174 0.114
0.667 0.011 71.158 0.098
0.750 0.013 71.146 0.086
0.833 0.014 71.136 0.076
0.917 0.015 71.127 0.067
1.000 0.017 71.120 0.060
1.083 0.018 71.117 0.057
1.167 0.019 71.111 0.051
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N-77 SLUG WITHDRAWAL

thrs D-T-W:Ft d(WL):Ft

000

OO0 00000O0OO0OOOOOLOOOOOODDOOOOOO0O0OCOCOOOOOOOOODOCOO0OOOO0O000O
P e e e e e T T e

71.056
71.056

71.056
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WELL N-77 SLUG INJECTION

e e e e e e e e e e e e de e dede e de ke e dedede e ke ke ke de e de e de e de ke e de ke ke ke kA ok kk Ak ik

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.

e e Je e e e e e o e e g e e e e e de e ke de sk de ded kg de e de v dede e ke ok ke Kk ko kokk kK

Rc (ft) Rw {ft}) Le (ft) Lw (ft) H (ft)

0.1670  0.4170  10.3000  27.8000  30.0000
REkkkAkkEkhkhkkhkhkhkhkhkhkhhkhkrkkhkAbtrkkkkkkrhhkhkihhkihhkhikikd
Le/Rw = 24.7002400
A= 2.3772210
B= 3.431516E-001
C= 1.8357070
t (min)= 5.000000E-001
1/t= 2.0000000
Yo= (ft) 1.5000000
Yt= {(ft) 5.000000E-002
1/t In{Yo/Yt)= 6.8023950
Tn{(H-Lw)/Rw]= 1.6631270
Tn{Re/Rw)= 2.6228050

e e e ok e e e e e e e T e Fe Fe e e Fe o Fe o e v ke ke e vk ok ok ok ke ok R ok ke ok e e ok ok 3 e e ke ke ke

K {ft/day) = 34.7821200

e e e ok e S ok e ok ke e ke e ok e e ek e e e ke ke o e e ke ke ok ok ke ok e e o e
T OF THE SATURATED SCREEN INTERVAL

(ft2/day)= 358.2558000

dkkkhkkdkhhkhkhkkhkhkhkkhkkhhhkbhkhkithhhhkkdhkhkhkikhkhkhkhkhhhhikt
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WELL N-77 SLUG WITHDRAWAL

s e e Fe e e Fe T K S T Fo v e Fo de koo ke ek e e Fe Tk e e e e e e e e o e de Y e e dode ok ke ke de R Kok ok
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.

e e e de e e ke Fe e e e e o e e o e e o e e e de e do e de de e de e e e Jedo ke e de K de ke ko dok ke

Rc (ft) Rw (ft) Le (ft) Lw {ft) H (ft)

0.1670 0.4170 10,3000 27.8000 30.0000

e e ke e e e e e T e e e T e ke e e e e ke ke e ke dhe ke e ke e e e e o ke vk ok e ke ke o ok ke ke ke i e ke ke

Le/Rw = 24.7002400

A= 2.3772210
B= 3.431516E-001
C= 1.8357070

t {(min)= 4.000000E-001
1/t= 2.5000000

Yo= (ft) 1.7000000

Yt= (ft) 2.000000E-002
1/t Tn(Yo/Yt)= 11.1066300
In[{H-Lw)/Rw]= 1.6631270
In{Re/Rw)= 2.6228050

e s e e e e e Tk e T e Fe e oKk o e e e o de ok e sk v s e ke ok e kR gk ok ke e e ok ok ok ok ok

K (ft/day) = 56. 7906000
*hkhkhkhhkhkhkhkhkhkhkAkkhkRhrkhkkdhhkkdkhhhkhkkdhhkihhkhkkhkhikihkkii
T OF THE SATURATED SCREEN INTERVAL

(ft2/day)= 5849432000

e e e e e Fe e e e e e e e e e T e ke e s e e e ke ke e e T sk ok e R ok ek ke e ke e e ok e
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