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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 
11 199- 11 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 
• Borehole log 
• Geophysical log(s) 

Appendix B: 
• Grain size data for screened interval 
• CaC03 and moisture data 

Appendix C: 
• Well development record and water level data 
• Pump installation record 

Appendix D: 
• Drawdown and recovery data 
• Slug test data 
• Aquifer test analysis 

Chain of custody forms, decontamination records, daily field records, 
and training records are maintained by WHC. 

1 
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Table 1. Survey Data for Groundwater Monitoring Wells Installed 
in the 100-N Area in 1992. 

Datua or Coordinates Elevations {feet}~ 
Well coordinate center of casing Brass marker Top Hydrostarc plate Top outer casing 

system• in concrete north side north side 

100-N N 8266.0 453.10" 456.26" 456.24" W 6214.4 

N-75 Hanford N 87,235.4 N/A N/A N/A W 60,149.7 

Lanbert or N 150,060.n 453.64 456.80 456.78 NGVD 1 29 E 571,523.58 

100-N N 8498.2 448.29° 451.60° 451.58° W 6182.2 

N-76 Hanford N 87,436.51 N/A N/A N/A 
\I 60,029.33 

Larrbert or N 150,622.12 448.83 452.14 452.12 NGVD 1 29 E 571,560.08 

100-N N 5521.9 455 . 21" 458. 91" 458.90" W 5819.8 

N-77 Hanford N 84,555.2 N/A N/A N/A 
\I 60,858.7 

Larrbert or N 149,243.21 455.75 459.45 459 .44 NGVD 1 29 E 571,309.93 

0 Larrbert WCS83S coordinates in meters. 100-N coordinates in feet. Hanford coordinates (in feet) were 
converted from 100-N coordinates with the forlllJlae: Hanford West= 57,659.1 + (100-N \lest)(cos 23°) - (100-N 
North)( sin 23°) 
Hanford North= 77,198.3 + (100-N West)(sin 23°) + (100-N North)(cos 23°) 

"NGVD 129 elevations in feet above the National Geodetic Datun of 1929; 100-N elevations in feet above mean 
sea level. 

cA trademark of Instrunentation Northwest Inc. 
"Elevations to 100-N datun were converted from NGVD 129 by subtracting 0.54 ft. Wells N-71, N-72, N-73, and 
N-74 were surveyed to both datuns and the difference was 0.54 ft (Hartman 1992). 

N/A = not applicable. 

2.0 WELL 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. 

3 
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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 lithologic 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 protect i ve 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. 

4 
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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 
i n Appendix D. 

o 3.0 WELL 199-N-76 
(Tj. 
t:=i m m Construction, geology, geophysical, and physical testing for well N-76 
c.n 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 
i s compiled in Appendix A. 

The borehole and soils were monitored regularly for organic vapors and 
radioactive 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 lithologic 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 April 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. 

5 
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3.2 WELL 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 bls. 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 
dri 11 i ng too 1 s. 

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. 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 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 2/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 WELL 199-N-77 

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

6 
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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 lithologic 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 oil on the 
split spoon sample, and stopped drilling activities as documented in 
nonconformance report #050008. The oil 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 IO-slot, 4-in-dia stainless steel 
screen was set from 94.6 to 84.4 ft bls. 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 

7 
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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 . Well completion 
documents are compiled in Appendix A. 

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

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 in 
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 descri bed 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 log 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 configuration 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 I foot 
effectively eliminated detection of the surface radiation. 
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Westinghouse Hanford Company 
RLS Spectral Gamma-Ray Borehole Survey Log Header 

Project: 100-NR-2 

199-N-75 Borehole 
Coordinates 
Elevation 

)'S'o. a,a 12. N Sz:l.~23. s:a E Meters (t..c,..""""'~ct"'+ > 
'-\5:3.G.Y feet' Brass Cap (NVC-,r> 'Z.'7) 

Borehole Environment Information 

Borehole Fluid Depth 68.7 (Feet) from Zero (0.0) Depth Reference of Log 

-- Casing Size Casing Thickness Top Depth Base Depth 
I.D. (inch) (inch) (feet) (feet) 

12 0. 40 0 20 

10 0.38 0 89.2 

RLS P ass1ve S t l G ,pee ra amma s urvey I f n orma ,on 

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

Log Date Archive Log Mode1 Speed Depth Interval (feet) 
File Names Top 

May 1, 92 H1N75\Al75 MSA 80sec LT 0 
Station: 500 s Depth: 68, 

-

1 MSA: 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: 
Analysis Date: 

G. K. Jaeger 
Aug 18, 1992 

R. K. Price 

Base Iner 

86 0.5 
70' 

Analysis Notes: Very high background activity at surface to 1 foot 
Radionuclides identified: Co-60 --------------------------------

A-13 
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WELL N-75 SPECTRAL GAMMA RESULTS: TOTAL GAMMA AND COBALT-60 . 

TOTAL GAMMA COBALT-60 

c-.J 
~J m 
~ ., 
~ 
er") 25 25 ~ m 
"""""' (.'Y"j 
o=;: 

g g 
I 
I- I 
Q. I-w Q. 
0 w 

0 

50 50 

0 50 100 150 200 250 0.0 1.0 2.0 3.0 
COUNTS PER SECOND ACTIVITY (pCi/g) 
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WELL N-75 SPECTRAL GAMMA RESULTS: NATURALLY-OCCURRING RADIONUCLIDES. 

POTASSIUM-40 URANIUM THORIUM 
Q ........ ,...,....,__,_...__,.......,...,...,.... ........ ....,...,,.... 

25 25 25 :e: 
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I I I 0 
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);,, w w w 0 
I 0 0 0 01 ..... Ol 

U1 50 50 50 .. 
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< . 
0 

0 5 10 15 20 0 5 10 15 20 0 5 10 15 20 
ACTIVITY {pCi/g) ACTIVITY (pCi/g) ACTIVITY (pCi/g) 



199-N-75 

Casing Depth: 
Depth: 

Water Depth: 
Survey Depth: 

General Notes: 

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

RLS Borehole Survey Report 

20' Size: 12 11 

89' Size: 10 11 

68 .7' 
0 - 86' Mode: MSA 80sec LT 

Thickness: 0.40" 
Thickness: 0.38" 

Date: 5/01/92 

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 p]ot 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/g. 

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 (Eti-154) was encountered in the borehole survey . The plot 
track is present only for uniformity of the displayed data . 

-

A- 16 



0 >
 a
, 

0:: 

I.O
 

L
O

 
0 I 
0

.. 
C

l 
I 

z: 
LL.I 

I 
C

l 
V

)
 

I 
u :c

 
3 

\.n 
r­\ 
-z_

 

---:-r:-f'!1111!~· .. r'3
~

1
.1

11';'1•'1?11"'1&J!'!ltli;f'tl~, L
 '!"'1'1";1~.!~

 !'.1~1tr.l~
l!!,M

n~ll!l'~lflfl:°'T
.•!°":0,:1;1~tr'!!.t'-~1

l..,!l!"'I~"""!' ""!"'"!""~1""~'1~!!ff''f1Jll'!;'~lip
ll~

'!'°~~"!'"l;'°.f7'1'~1!!l'!ffl!l"~
'~

r-~
~

-
~-"!t~'lli,IIIIII~

 
":!!1~!'9~•~""''~~,·;~"!l'~~,.!"'!!,'!l"~""'~~

r·----·-· --
-

~t .. 

;~~ 
1,J, 
rJ, 
,,,1:1 
,:-,.J 
1:·•,l 

(f.1 
(LI 
s:. 

~r, 

0
) 

N
 
~
 

~
 
~ 

~
 

' 
~ 

~
 

~
 

~
 
~
 

N
 
~
 

~
 

-:r - .,_, tt1 \ 

tr:i 
I[) 

l''• 
0:1.,..,, 
(') 

I 
(1') 

VI 
~) ('.!ii 
(\I 

• 

ii::; i.f) 
,-, I 

, ..... 
::z:: 

('\. 
,;) 

V
 

... ,. a, 

~
•. 

;'.?, 
'

' 
I 

t'.°•J 

t I 
J 

,,:i,; 
(., 
,n ... -1 
['· 

. 
;;~: N

 
,:r·, (.11~1 
,.,.., 
,-1 
,, 
' "'ti" 
,,~ .. , 
(S

I ,i:i 
1:3:1 

, 
•t••I tr,j'I 

ill 
,,,••· 

'i\ 
!•l 

}
: 

,,
,,.,,, 

f:) 
I;!) 
(
ll 

..,.. 
,I., 
,(l; 

,. .... , ____ , ·-----1----·-----1----·---·-·-
·-•---·-

-·•--•·-·--
-
-·--t--·----·------·--• -·-

-··--· 

I 
:r:: ,--··-···• -··-· ·-. 

1------~. --·· 
-· --·· --· --· ---

~
--
-

·--•-I··-···
-
-
-

¼
----

-
-
+

-
-
-
-

-
+

--
-
-
-

.. l .. )__:.,, .. lJij\ : .. : ... : : 
·M·~ :J·:,,~i\\,'.MI!~ -~· .. ~:·: : 

•O: 
0 

1;!) 

·--·---1·--·--·--
-

+
--
-

.
.. 

,
/

' 
.

. 
a ~i 1i 

.... . 
'( 

'
•·It

' 
.

. 
. 

~-i-LT
 •T : L:•••t••••--

:·I:: i!~~,,J.-nhl!!M'..i:~!l';i.~~~'n!!;l:11~:"1.":ll"f-~ill1"!i.;..;;.~
 ..... ~'l!l"~f'ICllTm;~11r.,~--"''•~o1:111:,,,;ll"~ll:l'l,-;':-1Fi"l:..~~llll'l;,_~,;..,;.11...;,,m

,-:~~,~~
~

~
~

•'t•"ll''Jt,-~~•,:-'ftti• 
''""rt"'l'"-f'"'r.!2

'!>
$

tf't,•H
~

,-~
':!!l'I' 

i~
•'ff'!~l'!'t'lt' 

.,.,;,'ll;l'll'~;.,i~,111.,,~
.l ... m, 

~
 

~
 

~
 

n 
~
 

n 
~
 

~
 

~
 

n 
~
 

~
 

~
 

Ln 
,~1 

.. ; 
N

 
N

 
( 1:: 

N
 

,,..J 1 
i::;t' 

1n 
10 

\le 
•~, 

t'• 

~ r~··r· 7cT:f ±:~rnrn-~ .~~~---•-~?:~-. ~~-":I~~~•••• :DJ:I:IB· ~m 1~·· 1 

).: .. : j.) .. : .. · .. : 
..... 

··············· ·········· ··············· ............. ~.:· 
~1 • j ---· 1 • • ---jt'=:: ~<b:;b

t~->~:;:t•~;>'-cl~c,£1'.L _ _, ____ .. 1
--
-

• 
• 

• 
• 

I 
•
•
 ·•···•,1 

• 
• 

• 
• I 

, ·, ·•••,
•I :~~•~ .. i~-:-:-~:•:.t~~·:•~.~r'.(~' :~~t:·:·::-:/:·:\, .. /. 

r 
~
 

:':-' ,,,. 
~
 --~

' 
('\) 

: : : J' 
, ... ..,~"~

 .. ;., I 
--~

~
 -~~~: --· --•· ..::.l 

., ........ 
• .. ;,·ti.~..-'•-

•
. , .. 

'• .. ,.. : ,'.., .-.!·.,. ,1o...,. I,~_.·,• (j:,. •~
,,\ 1,t°-.:'r: """ · ,.,. ... .,. i..-•f'f¥.l';:;•,,.:;,1"'i11r

.·-, ~!'l~
Z

:t~
 1.,_.. l-:---·il, 

,i.., • .,,, ......... 

~~ 
t;jl 

~·1 
r-.. 
N

 
(\) 

11' 
01 
~
 

h (") 

~
 

t,/.) 

1,1) 
11.• 

·!~ 
:r1 

l:Q
 C£1 

1:r·, 
•-I 

I 
1;t) 

•·l 

111 C~I 
,~, 

~ 
,i, '-l' 
"~

 •·i 

, .. ,, 
·~· 
.... ,, 

I 

(
)
 \.,.) 

,, ... ,, 

i:•.i 
<t 
(,., ··~

 
,,.~I 

•
(\J

 
It) 

, 
t··· ,::i::1 
z \() 
,;r, 
r.t1 
,., ~~ 

" 
~;. I.~

 
l:t-· 
l1) (!I 
•-I 
,/ 

,:r·, 

;::; r·•· 
•~) 

~i:i 

(~~I 

~\•I 
(\] 

.,. . 
... ,;1: I 
;1: 
,i;c 
(/1 

(]~
 

,!:: 

T
 

(i;1 
~I) 
11•·-! 

,:r,; 
;t~ 
:r. (C

 
() 

\!~ 
.. :!· 

...... 
-

I 
ci: 



i--~- 1.J-: : E ~ --..... i 14~N...._,199 ~--17 5 ,. G~; 3 \. v,~ 1-

~ 5 . 0 4.9 43. 5 41 .4 

i 
; •• • • ; ••• • ; .••• \ • . • • 1 • • ,. ' ' . ·· · ··• · ·· . .. . . . . 

-~ ______ ....;__..;,__-'----,-------- ]0 
. .. :~ 

. . . . .... . . ... j 
~ 

. :~ 

. . . . . . . . .. . i .... i. 
······ · ·· · · ···· · ··· • ····-· I . 

-~-------,--.--.--'---.-------~~~ ~--··il 
.. . . ... ~ 

. . . 
l. ... : •• .. ! . ... :. I . . . 
; ; ... . ~ 

1._~---.----....-...-- ....;_~-'---.--.---_-__ ~t50 
. 1 

' :;j 
-~----....-...-------',;._-.--.--;'--+-~~ ~ 
j .. . ; .. ' . . . ; . . . i . . . i . . . '-....__"~-.. . ; . . . ~ ·-· -

i::: l:::::::::::::: ! : : : : ! : : : : l::: :: :~:~>\::::: :! 6~~ 
'- i .... ' . . . . 
i - , j . .. ··l· ·· ·i ·· ·· :q~_: ::~ 

. ,--~~: :i 
J · · ·· ·· · · : .... : . . ·:1. :::i ·· · .... . -11., ; : :~.-
~- -! • .'\' 

-~i -. _..;..--'--.-.-.~ .. -.-.-.. -.-~.!-.-.-.. ~.-.- ..;.._.-.-~-:--_•~C,~-~1~ ~ 

-, . 
... ~ 

.J 
-------'-----'---.--.--- -.e-~73 ,. 

6 3.B 

"J. 
· j 

.. ·· -1 

5": C· i'~) 
_,.. ~ ....... 
::::J.,, .,. 

-~ ------G~~~~--- --10g~ 

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

.:~~- -------------~~ ::.~- t=r~---------
A-18 

-~ 

.... -~ 
j 

~ 





I 
~OJ 

( 
C'0 
~ 

• c::;. 
en 
i:=,: 
en ---(, 

Oi 

Project: W-O17H/13O1 N RCRA GROUND A 

MONITORING WELL INSTALLATION 
Page 1 of 2 

Total Depth: 84.50 Static Water Level: 63.20 

Date Started : 4-13-92 Date Com leted: 7 -9-92 Surface Elevation: 448.83 Casin Elevation: 452.12 

1 00 N AREA Northin : 1 50622.1 2 Eastin : 571560.08 

DJ ANDERSON Hanford N: 87436.51 Hanford W: 60029 .33 

KEH Driller: D LUDTKE Drill Meth: CABLE TOOL Drill E ui : BE 22W 

Screen: 20.4' OF 4" DIAMETER 10-SLOT TYPE 304 STAINLESS STEEL CONTINUOUS WIREWRAP SET FROM 61.0' TO 81.4' 

Elev 'n Well % CaC03 • • • • -0 (Feet) Remarks/ Construction Graphic Lithologic Log Gross Gamma 

Depth 
Materials Used Log % Moist 

(Feet) 11 

0-25' Silty sandy GRAVEL 

CEMENT (0.0' TO 8.0'1 

Open framework 

440 
10 - • 

Large boulder (14') 

430 12" TEMPO RARY CARBON 

20 STEEL CASING SET AT 
Intermittent clay lenses (20-25') 19.73" 

25-30' Slightly silty, slightly sandy 
0 GRAVEL 

0 

(20 0 HANFORD/RINGOLD E CONTACT 
30 CB 

0· AT 29' 
·o. 30-37' Sandy GRAVEL 

o: 
. o.· 

CB o · ---o 
8-20 MESH BENTONITE 
CRUMBLES (8.0 ' TO 50.6') CB 

. . a -----o C8 37-43' SAND 
410 

40 CB • . - - - 0 

o. 43-58 .5' Sandy GRAVEL 
CB • ·o. -------o 

4" DIAM T-304 SCH 5 o: 
STAINLESS STEEL PERM . o: 
CASING W/CENTRALIZERS o · 

400 •• (7 

50 C8 
o · 

3/8" BENTONITE PELLETS -0 

(50.6' TO 53.9") <l 
Rad contamination (53-72') 

• · O 500 cpm (53' ) 20-40 MESH SILICA SAND 
FILTER PACK (53.9" TO "· . Samples not retrieved from 53-72' 
83.3' ) -0 1100 cpm (55') 

o·. 

390 0 58.5-62' GRAVEL (consolidated) 
60 

0 

0 500-900 cpm (60') 

STATIC WATER LEVEL AT 
0 , 62-72 ' Sandy GRAVEL 

63.2 " 15-5-92) ·o. Water at 63 .5' 
o · 

4 · DIAM 10-SLOT T-304 . o_· 
IsTAINLESS STEEL o · 
CONTINUOUS WIREWRAP 

• • (7 

BO SCREEN 161.0' TO 81 .4"1 
o· 

70 

72.75· Gravelly SAND 

- • 
20 

I 
180 10 20 JO "' I I I I I I I 11111111 11 11111111 

FE:3. t 2 19°3 Reviewed By : Date: I 
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Project: w-011H11301 N RCRA GROUNDWATER MoN1ToR1NG I Well No: 199-N-76 
WELL INSTALLATION 

Elev 'n 
(Feet) 

w 11 -a J IHC -SU-1:.N-Ul-' - U:>6, Kev. U 
R k / e . _ o 0 Gross Gamma 

emar s Construction ';;..C E Graphic Lithologic Log Log 

~l?}.~ 
Materials Used Inches O 'o ca 

~i'i,'f.ti ,i,i/LY1·1i ~ Cl) cfii=r 

370 

360 

350 

340 

330 

320 

80-

SLUFF (83.3' TO 84.5'1 
_ 10" TEMPORARY CARBON 

STEEL CASING SET AT 84.4' 
TOTAL DEPTH • 84.6 ' 

90-

-

100-

-

110-

120 -

-

· 130 -

-

310 
140-

300 
150 

~ 290 
160 

-

: p . 

[Bes~ 

75-80' Slightly gravelly SAND 

Less gravel (78'-80') 

80-84.5 ' SAND with trace pebbles 

, .. 

I Page 2 of 2 , 

% CaCO3 • • • • .::J 

% Moist 
,,,l11,l11,1•,, ' •11 

Inc he a czs,c • 
,1,1,1 loltl,loltlolol 1111 f I I I I I I 1

1i° 111
1f 1 112:' 11 1~ 11 1"t' 111 

Reviewed By: Date: FEB. 1 2 1993 
A-22 
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WHC-SD-EN-DP-056. t<e'CJ~\J ,f"\~\T"=l'""I 

WELL CONSTRUCTION REPORT I ,<or2. ,21 r11? 
SIGNATIJfiE/DAT:: 

Page_1_ of _2_ 

SpE :,on No . w11e-s-o 14 Rev No. 
~4, 

Well No. /<?9-A/-7~ Tem p. Well No . -
:CNs /50/37 l5N3~/.27,e9 /WZZ'3. /6~ 75'$. /(,~7S7 Coord inat es /II £:SQ , t~ Z Z . I z. ~ S ·:n , ~(,0. O &_ 

I • /SC/.3Z,/ /7Zzo ~ /~~ 7SZ~ /791'oz,, /SDI 'J 
I I 

?ro1eet ,,f'c',<"/21 - h/c)l7 Casing Elev . 'is-~-/;J. Ground!: !,~·, . ~<..18:. TL3 

Location /(JO .IV .A'rt!'a Dnll,ng Method 

j Drilling Company b1.5c'r E/7~~ Verification Method '0~«..11.I r2.6src.1&1.r10,J 
I ✓ 

I uriller 1JR7I J..uo'f ke Criteria Wl.t:-s-014 .5.2. 5.3 7-S EZI~ -7 ~c ~-Z . 
W#t! Other (Companies) Initials D¼ 

Rotary Air #/4 Mud ///4 H,4 #YI 
Geolog,st(s) Pm,.,.✓1 //nd',,,J<J,v · WAI(! KmL,w~ -Mc.E. 8AC,t'l/{)E ~-7' #/4 v::m -,/,.s/9z.. J 

¢p/ a,',v5~ -wt/c. Cable Tool D 7'·8"/1 H lX77I 1'-/zs/9z.. 
(j) "¾5/?L-Cj 

EP. f/JfuS£. (wHc) Dnll1ng Fluid D:IW/1-TF/! 6 '1t1l.s. lXTA ~n @ I (""n ¾ "¼ ,<//4 N'/4 ; 

~ Other I .. 
; 0 GeophysJCal Logging Completion Data Aquifer Ternng 

l'.T1 
h,)~-k, .. l-ait::!,"Us. 5(45 fr.J-~ Sondes Interval Da te 84,5' Type m ,I Drilled Depth 

-= ·- ·· ,~.::--~ 4/u/4z tJ/4 I @r.1$ 1'.,,,.._. U.3 Flow Meter I D No. 
Completed Depth , 

I ½,hz tJ/1/: ?z,s - 4().0 I 11?)$J f,,_,,.,,d -f /3/9z_ Cal Due Date ---- Date Star.ed 
I 

¾-l~z. Length oi Test Jiu,. ! ----- Date Completed 

tv/4 ' 1- 61./CD ¾9/9z 
1/olume Pumped - , ------ StatJC Water LeveltDate 

I Drawdown - .1,1 /.I-¼l-n-~3.Z I ------ -:; !..1./:1 ?-I Date oi Test 
I 

Comolet,on ~esults 

! 

Cleaning 

Jenficanon Method Vl~ual 1rzr1tec 'f '2>oe. /wvloJ 
I 

Critena hPIC-s-01-1 

Drill,ng Tools1R1g 
@ 

lnmay 

llJlJ. L?J"R 

Temporary Matenais 

I Permanent Materials 

Material Storage,Pack,ng 

Verd,cat1on Method 1/J~al ~vai1w 

Criteria W/lt:!- ::s- ()I~ 4.Z-Z 7.3 , 

ln,t,als 

Mtl. Handilng,Storage 

Mateflal ?ack,ng 

Lu or ,can ts, ~de Inv es 

---------------------------. veni1cat1on Metnod VJ.:5«a/ t:JP?('VS7'1°'7-
Screen 

. :ype 

3o1 .:r/aMU.,.S ;Sf,t-..e/ 

I 
Depth(s) 

Length 
Ze, . e:,7 
2",3BA4 

?/./ 
__ _,t=/.=. t:?:::__.,, ___ - J'/. 4 

Slot S,ze 

/0::s/or 

.,, 

Ven n Metnod -tfe~/ faR( tnf<!Swettz@?Z 
J 

c~1teroa Wf/C-S-0I4 4'.2.~ 4. Z.S, p..2.1, .4. 2./ 

!n1t1als ~ Date %/?.z. 

Cfltefla WIIC·S·Ol..j ZZ 

@ Identify 

Addmves "'D.:r 1/zQ t; 9a/s. 
<i) 

1n,t1als 

Z?:Jl1· 

Lubricants We//'ft/"Ccf 

Scra,gntness r <?st 

Verii,cat1on Method 1(/,SV,i/ {2b~£//,J"f«u2· 

Criteria 

ln1t1a1s ]):7).1 Date 

Date 

Date 

¾~/9z. 
4 lc.s l·n .. 

I 
I 
: 

! 
I 
I 
I 

I 
I 
i 

I 
I 
I 
! 
' ' : 
I 
I 

I 

. -

' 

A-23 .i. -60OO--136 (O91-?Ol 
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WI-Ir'_ c::n_ n1- no_nci: o~ .. n 

WELL CONSTRUCTION REPORT 
Page_2_ of _2_ 

(continu~tiol'\ sheet) 
I /':)IJ- IJ - ?t,. 

Casing (permanent) Well Protection 
Type Size Placement 

tJ/ "&.ae. 
/0.s/oC "l',,, 

I Verification Method V!~vil /A/se!_~t::_. 
-;=..30'1 ~ .Xr<'!""'1 ~/,o - J/.~ J ;, 

p~L. 4 /t' 
I Criteria WIie - .5-o I~ -{ 2. . ltJ 

~'1L .:5.:5 .2 /,,q.s - ti.~ /;l.s -

~ 
Date 

- Protective Posts "?-/r ti.;). 
- Protective Casing -=r/CJ/9~ 

i • 

Verification Method ~,iSU(~t?fMf ~/__,,t~ I :f ¥e Site Restored £._c:4,L- ~4kz- ... 

Cnteria WIie- .:s-tJ I 4 -,.2. 1, 4-2.4, 42.S, 12. Z.I Cap, Hasp and Lock ~ r/.-C?/£ ;, > I 

ln1t1als ~ Date .S/4-ffz. 
Surface Pad ~f' ?-/c;/4 ;l-

1 .-

Annular Seal/Filter Pack -m 1/ Criteria Wh'<;-..S-0/4 4',z. 6 4'.z. 7. 4-2 e .f.z.c; ~'rl!i1ca c1on Method /lbiJ.JP/hn,n I /,.),;,__Slee:./ neg 
~ I > ;, 

it Volume J't .3 
; 

C'.J- · Type lnterva'J73,3 p.:Jill ln,c1afs Dace 

~ a...d .;?o-~ .53. 9 - ?lrl- l'h~::. l?-01 Pe :S'/,;t/9z 
m ¾" .,Z,6,6 :. /. $~ .:,-1~ /9 .l,, ;;--~,,~ ,u/1,/4 .il).' - .5.19 6ff-

a/.:s-/92 oz... 7l>n, i: d~,.,,,su..l ?- Zo,,, ~,;,. /.CJ - .$/)·' -I /41.s = .;lf._./ 4t=-
{!!,~~ ,t:berb,.d .1' ..J.. .'JI Z,o - B.o ;?t.~~ = 37.3 A'?a_ £"/s&z 

I'/ 

Well Survey/Labeling Pump lns,allat1on 

1Jerificat1on Method 1&,0~0 tJI .5u,//~~ t!¥r2.g_-z:.. Verificauon Method VI.SU~/ tJ(Z.5P~va ifo,., · 

Criter ia WJIC-5- 014 3.,,. 4.z.10 Criteria 'ahfC- .S-014 4 .2 . 11 I 4 ,2, 2 
• 

ln1t1als Date 

~ 
Date 

Measurement Point/Surveyed i?k -~ 
Pump DeconiPrep 7/9/i~ 

I 

Pr0tect1ve Cas1ng,Brass Cap Surveyed ;;'('L, Installed -;z/q/1;. 

~ 
' 

Well Number StenC1led £(,U /l1q/f'L-- Pump Tested 7/c;/1J. ~, 
~ 

l 
Brass Cap Labeled W92 

Other (1n1t1al 1! performed) 

Well Abandonment Downhole TV Inspection Lfl, Complete ~s-i:iuilt D,agram . ::>riller'1;G<?olog1st·1 Logs 

~'W./J,?Nell Development I 
(i) 

¾/9'z CommentSJRemarks A'dd/;,t/o/1 et. wa#/ - Ja'~d' 6'-,2..a/ Z)f;,,,~/"' 

. .. . 
. . 

<£) ~ ¾ ¾$/9z.. ¾9l?z .,. Wdl~/frd' aw- Hi9z, rz/9z. l 
@ • ¾;.,.! ~/ii ,.f,.::; I 'PtJt..5 - r~et/ <:frccn ,,:;,:uv/s l'J/1 r✓e; / ;fu,/..:s w , 

j~,.t/4~ ?bt:.kr'° ¾/4z. ~cal,~ s /4/ c/ea,..,. 0~ .s_p/4~ /4.d.Jl. 1 kn-1LJ /?7#«1.Jls- rt!'~d dto,, e_dpr..s o,, I , i • 

I f.n • , re<:t/ ~~ f2.a: {J.almez.A ,i'/Ob,_ ¾~./4z h'cd ~eo.,,, ~a• tYe,,:oa_ t~c. 
I I , 

Date (z,/9/fc_. 
~-6uQQ.J36 i09:90 l 
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WHC-SD-EN-DP-056; Rev. I Boring or Well No. /9'f.A/-7C 

WELL SUMMARY SHEET 
I I Sheet of 

' ---··,n f_t:JCJ A/ ,//,,,-ea Project ~~-RA - Jf/{)17 

on 4'i.9 I 'j ,..Of&a, d ~ I tva.b.·-l:!:!. Drilling Contractor K,i,'.:'i:",,.. ~//11//7;{_ 
v 

Driller @rr(L«d/h. Drilling Method and Equipment 15/P(< @I- lJr.,,('if/'HS C/'/(! 

%3MZ ' 
Prepared By ~-~A./ Date L;,C,H/<f~- ~<" Date ,:,s/dlPL-Reviewed By ?'&,.,~. ~«< 

77 (Sign/Print Name) (Sign/Print Na e) 

CONSTRUCTION DATA Depth GEOLOGIC/HYDROLOGIC DATA 
in 

Description Diagram Feet Graphic Log Lithologic Description 
I I I I I I 

{tiY#L~ ~.1~;,74-_.,.s ~,',-,/ ~4.Sln~ d'1ail~ 
I 

&/4/t'EL I ,..C,.. ~> s- -,-;/..(. ..:r~~ 
I - -., 

'"'t:::,,,cP' 
,, ,, 

J/.lr✓.11ce 
I , .. -><:- $~<:2-:.::,~.:::·1 ,., ,, ,, . Z.P i,,, i,.,Vv C<v -/0 i•.i:?·~::-.~.~ 

2. o ~ d.O/Jf!' -
I i.--~v - !:c=t:o+~..01 

r::-tnt?r, t =~out 
I 

~ 
i.-- y ,. ,. ,, 

I vr::,r::v _l.5 4'._'o!?,~ Qi ,, I i--Vv - ·"'··C::::,,."<:>-"• · · ,.-10•.. . . . -·o· 
I 1/ ~~v :<?.,o·:e~=-: ... ,, fl 

,, 
I 

- ?D •;o·:·o • s::> :.<:?.• 
I f?~ I -

ii.fJ 1 - ~ I I ,. ,, ,, 
/ if.._ ';/Jn~;,,,-dr,:J /'a,.-.o,,...,. ~kel ,,, ~ I I ~ z-s 

... " 1 ' , I -
v~ na ~ F?.73

1

.bls ~t: ~I 
I 

S///z.,, .:S-8.nnt~ ~//EL 
Vy •1 I _30 -< /,;_,,,,,7' /v ;: : 

I - ,C::::::,.,<::> .. -,c:::, . ,· , 
't \/ 

ii1r& 
, , ,, 

I 
.:J'and~ 4/,4J/,rl 0 I ,-35 

Q 'l I - , 

~ n,,,uti. 
, I 

~ .f.,,tfA//J ~✓-e,,,,.,,stllS ?.0-~.1, ~Jfo -
~ t1'.ar.6on -r.,I,,,,,,!. #n;,,;7. ~~/n-r 

v'c:.<: I ~e:: -45 - :?::~.,;.~ .:fdn~J '1/1'/?J/EL 
07. ,, - 0 c:::F.=2:·,. . • ' , 

I ~ 
,, ,t A ~~~A/4 -so 

: , , ,. ~ 'f=',,. , 
- Qd. ,<y,, 

. ,, I J Li1,l~I~ )Cl X1 <::> .. : -~"T~: ... I' 
A (,,..dd) :,:- ~n-1.,,,ml,, ~ llrl. -s - 5tJ. 6 - s 3. 9 )h : - .ss-

,,. c:, ... ·o c:::i 

~ t~,:;~l ~/ ,\r:;I - c:::r : o .•c::::::i' 
I .• .. : c:;:,, ·.; :C:,._•:: 

s3.'9
10¥ I I ;,l;l~• •. r,.:,,; I ·, C:::::;:_~.:Q.• " 

,. 
(cd~/,,/,,J.,/~ ,,.__ .:58- ~z 

1

,6/s -- ..:t"ann" ~<fl~ v - I I •.,.11:~L~ ;r.~l"... I -"" ~ I I 1'1t ;•..;i LL_!:»-[,;.~ I I -~ ' , 
, 

I ,~· , , ~t:~~~1 -i ,.-;_,,, ,,,~ . '5"('/'~h - tf./. 0 / /,f.s 
- ~~-p::f~ - ~ r ..... _._. ••·:1 I -~ ~~ 6',t!'AYEC. 

I ~tt':'11. l=C ~}~~\_;- I 
_ . .,,,. =5 .,, 

! 
, 

/('-.,,,/. 6~zf:j S/sl1z' 
q-8-t:::$;:.'. I \J:;f';~ : :1·,1..' I 

t5,e,4//t_l' ! -<'--".,.J;,; ,., '~r I I ~:•r,( :;lt';1:; I I 70 t8~~-~ ~t!V"'ld~ 
I IJ.l''ti.eC •. ,! •. J. 'I , ..... 

- ~-~~~- .. · .. .i.~ 
I r.tV::1: ,_;::: :)j:,'.j-/1 I 

~Iii 
:,. .... t:::t:: -~ ,i I ,.-::,_,._..,,.,//u ~LIA//l I •.1,j,.L •. ,_ ..... :~ ... •., 75 I ~,-~.Y•:-.,_ J'l,C.I~"' I I- - . 

(zo--10) 
J.,l~ f,;1•,§ !":;1~:1 I 
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(Sig;lP;;nWame) 0 (Sign/Prin~e) 
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Graphic 
Log 

Sample Description 

Soil Classification, Particle Size Distribution, Color, 
Moisture Content, Sorting, Angularity, Mineralogy, 

Reaction to HO. 
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SPECTRAL GAMMA LOG FOR WELL N-76 

WHC Geosciences personnel performed spectral gamma-ray logging on well 
N-7G 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 radionuclide activity versus depth, and analysis notes. Data 
plots are shown for total gamma and cobalt-GO. 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-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 grosi 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-GO activity may be underestimated . 
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Westinghouse Hanford Company 
RLS Spectral Gamma-Ray Borehole Survey Log Header 

Project: -10 __ 0 __ -__ N _______________________ _ 

199-N-76 Borehole 
Coordinates 
Elevation 

150,622.12 N 571,560.08 E 
448.83 ft 

(Lambert NAD'83) 
Brass Cap (NGVD'29) 

Borehole Environment Information 

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

Casing size Casing thickness Top depth Base depth 
... (in.) (; n. ) (ft) Ht) 

4 0.28 0 82 

RLS P ass1ve S t l G .pee ra amma s urvey I f n orma 10n 

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 
file names Top Base 

Dec 03, 1992 HlN76\A292 MSA 80sec RT 0 78 

Stations 300sec 56 & 78 

11;,,-; MOVll•::itop·Acqu1r11 

RT: Real time -
Calibration and Analysis Information 

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

Analyst Names: J. P. K,esler 
Analysis Date: Jan 19, 1993 

(ft) 
Iner 

0.5 

Analysis Notes: _____________________ _ 
Radionuclides Identified: _C=o=---"'6~0 _______________ _ 
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WELL N-76 SPECTRAL GAMMA RESULTS: TOTAL GAMMA AND C0BALT-60 . 

TOTAL GAMMA COBALT-60 
0 ......,.-,--1"""""1"'..,....,~..,....,~..,....,--,-""l""""I 

-=:;;-
(T') 
c;;:;. 

"' i:=,.. 
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m 25 25 ...,,., 
('Yj 
Cf"} 

g g 
I 
t- I a.. t-
UJ a.. 
Cl UJ 

Cl 

50 

75 

0 50 100 150 200 250 0.0 1.0 2.0 3.0 
COUNTS PER SECOND ACTIVITY (pCi/g) 
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WELL N-76 SPECTRAL GAMMA RESULTS: NATURALLY-OCCURRING RADIONUCLIDES. 

POTASSIUM-40 URANIUM THORIUM 
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RLS Borehole Survey Report 

Borehole: 199-H-76 

Casing 
Water 
Survey 

Depth: 82' 
Depth: 67.1' 
Depth: 0 - 78' 
Stations: 56 & 78' 

General Notes: 

Size : 4" Thickness: 0.28" 

Date: 12/03/92 

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 
beotonite sealing material. 

The total gamma activity did not exceed 225 cps in the borehole 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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Project: -
W-017H/1324N RCRA GROUN A Page 1 of 2 
MONITORING WELL INSTALLATION Total Depth: 103.00 Static Water Level: 67 .94 

Date Started: 7-30-92 Date Com leted: 11-18-92 Surface Elevation: 455.75 459.44 

North in : 149 243 .21 571309 .93 

MD SWEENEY Hanford N: 84555.20 Hanford W : 60858.70 

JENSEN Driller: D MINGO Drill Meth: AIR ROTARY Drill E ui : ODEX 

Screen: 10.24' OF 4" DIAMETER 10-SLOT TYPE 304 STAINLESS STEEL CONTINUOUS WIREWRAP SET FROM 84.36' TO 94.6' 

Remarks/ Graphic Lithologic Log Gross Gamma 'l6 CaC03 • • • • -a 
Materials Used Log 

Depth 
(Feet) 

0-13' Gravelly SANO 

0 ·.-

CEMENT 10.0' TO 8.0"1 

450 
C (? · .. 

0 .-

,:-...,_ 12" TEMPORARY CARBON 

-:::;- 10 STEEL CASING SET AT 9.2' C 6_-

("'l"1 
C'j 0 . 

~ 13-20' Sandy pebble/cobble C'.:). 
en o . ·o. GRAVEL 

c:; 440 o: 
m . o: 
"""""" o · 

t~ . . a 
07 20 0 

0 20-29' Pebble/cobble GRAVEL with 
0 occasional sand lenses 

0 

0 

0 0 

130 
0 

0 

30 
o o_- 29-38 ' Sandy GRAVEL 

. ·o. Some pebble lags 
o: 
. o: 

o · 
0 . . a 

420 8-20 MESH BENTONITE 
CRUMBLES (8.0' TO 64.7'1 o· . 

0 38-42' GRAVEL 

40 0 0 

0 

0 Q . 42-45' Sandy GRAVEL 
. ·o. 

HANFORD/RINGOLD E CONTACT 0 

410 
0 AT 45' 

0 45-48' GRAVEL 
Reworked Ringold? 

48-49' SANO 
50 4" DIAM T-304 SCH 5 49-52' Sandy GRAVEL 

STAINLESS STEEL PERM 
CASING W/CENTRALIZERS 52-55' SANO 

400 55-56' GRAVEL 

0 
56-57' SANO 

0 57-68' GRAVEL 

60 oo 
0 

0 

0 Sand lens (63-63 .5 ' ) 
0 0 

390 BENTONITE CHUNKS 164. 7' 0 

TO 79.4'1 0 
STATIC WATER LEVEL AT 0 

67.94' 110·12-921 Q. 68-97' Sandy GRAVEL 

70 o -: ·o. 
o: 
. o_· 

o· 

20 

Reviewed By: Date: FEB. 1 2 1993 
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'Project: w-017H/1324N RCRA GROUNDWATER MONITORING j Well No· 
WELL INSTALLATION ' " 

Elev'n j 
(Feet) Remarks/ 

Materials Used 

... 
?;:e.,P}~ I 

BO 20-40 MESH SILICA SAND 
FILTER PACK 179.4' TO 
94.9' ) 

-
>-370 4" DIAM 10-SLOT T-304 

90 

-
360 

100-

350 

110 

340 

120 

330 

· l30 

320 

140 

310 

150 -

300 

160 

STAINLESS STEEL 
CONTINUOUS WIREWRAP 
SCREEN 184.36' TO 94.6') 

BENTONITE CHUNKS 194.9' 
TO 98.1' ) 

SLUFF I 98 .1' TO 103' ) 
10" TEMPORARY CARBON 
STEEL CASING SET AT 
100.36' 

TOTAL DEPTH ~ 103.0' 

Reviewed By: 

well ,,rC-S0-EN-DP-056, Rev . 
Construction ~i Graphic L1tholog1c Log 

o'ii 
JO ,. u • l,nih.e? ,, ,,20 ~ VJ c.: zs~a 
;1, 1ii1l1l1 l, t,l1l 1! 1!1 11 11 
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ci · 
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0 Q 
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9 · 
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(5 • 
o · 

. -0 

RINGOLD E/RINGOLD MUD 
CONTACT AT 97' 

97-100' SILT/CLAY 

100-102' Silty SAND 

102-103' SILT/CLAY 

J\-'42 

199-N-77 j Page 2 of 2 

0 
Gross Gamma 

Log 

( 

' 

% CaC03 • • • • ..::J 

% Moist _ 
1, , : 1, 1f 1,d,11 i 11 1 

20 190 10 10 JO 40 
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Date: F[S. 1 2 1993 



WELL CONSTRUCTION REPORT ,<DR ,1,,;g-5 
SiGNA TU RE/DATE 

Page_l_ of _2_ 

~ :.-.. -.; 
:1ficatron No. WH<! - .::5-01',i Rev No. 6 7 Well No. /99- ;(/- '77 Temp. Well No . _______ _ 

ECNs /SOt:!7 /501..i'J', /?7'13"} /(. s/.rz:3 /•• 7sz
1 

/So/3Z 
/7ZZ09, /?? 7S7, //9-VOZ., /S-01',1'?:,✓ IZ'7s,'<,l'o ' 

Pro1ea /2"'c";'f'A - t!u0/7 

Locat :on /CJO A/ /?A",Gl? Dnllrng Method 

C:iteria W/tC · :5'-()I',( 5- Z S-: 3 7. S £ LI ~- 7 ~c. ~- Z 
, .> 

Other (Com pan res) ...Ll<~c.,_ _______________ _ Init ials Dare 
/It~ 

...,., -r- Ac1, JA ,::-- / i',. ,(s~ ::"/ Rotary Geo logrn(s) J/t!"nn,J v· r,,-, r-.s-,,,, - J,./rT<- ~t!::.t~r'.:!.'.~ {&!'1., 

I 

Arr ltJ- Iv) i\.\ud A/A-

ffiR->0'7¾"'~:::7-- /2-'G"'.-6'0 &~Z7/4,rc~l!(1/1E; Cable Tool 

a-1 T ::;- /fer'-f+i J. ~k--eIT- A,,,,1-(E.5 Dri llr ng Fiurd 
m - ~- I 

tJ- lc? 

H k/A 

C::: cJ A. ~ 'r - ~ II c--- ~ C ~ 1--------'---'---.:...;..,--..:..... ________ .,..... _____ _;__ ___________ -,-_____ ./L. ________ _ 

r:;;r-, Geophysical Logging Completion Data Aqu,ier Ternng . 

~ j Sondes Interval Date /::J t iype --1;tJ~to.J.S JU-{fb 
_,,,,. Drilled Depth ___ .L...>,!L<-=::_______ _ /4 
~ ~ <M,{),ffl) d:_L-.:Z2.:L /d/4172 9L/,(t)Fr FlowMe~er l D No . N[-
...,. , ~ Completed Depth --=-~--r=,--,.....,,.--

Date Started ,(,;43:/4~: 1}P/?J 
---~-'-=-+, ~-----

Date Completed....._/_./ /J ....... 8,.../'--'-1-=-o2.;..~_-,1-____ _ 

Stat1cWaterLeveltDate (t:1, 'f r/1-]Y-'i?. 

Cd·- 'Pi 'Lo- c~ -'!z. 
j 

Completion Results 

Cieaning 

Venficat1on Method /(15ua/ ;~,~ ,I de. t:t!'l(/e"µ 

Matenal Sccrage1Pack 1ng 

verif,cac:on Me,hoa ~.,/ t:J,?.stf',r-l"d !ta,; 

C:iteria , 

In1t1als 

Dr11!,ng Too1s1R1g 

Temporary Materrais 

Permanent Materials 

w/lc -u,7--? ?-S, "1 
Date 

Cnterra Wn'C -.:$-014/ 

e,. ✓ 9'--;"t,, 
;l'} 6 ri--..,, Mt!. Handlrng,Scorage 

'1-/~• 9.v Matenal Pacx,ng 

1/- Z'- z 

In,cIa ls 

L~ crica n ts, ~GC it IV ES 

1------------------------------4 V,2r1ircat1on Metnoa t(/~d/ (7,#f~l"'Yt3 '7/un 
Screen 

. _Type 

cp':!±l~vcw5 w,'-r-e.. "---r1P 

f1b,1hlt55 .i;-le-e/, q1· D:9 
I 

Deoth(s) 84:- 3b 
1 

Cntena 

Leng~h 

/0 .z Lt FT .a /O -------

-( ? . S /Z. 2. I c.,/. 2./ 
;; 

Cm.aria W;-/C: • S- 0/$( "7.Z 

Icent1iy 

Addmves _._N~<J+"t1..,Lic-"-------7i,i)_ /) /2t;JC,/G-- 0 IC..--

l u brr can ts '1. J,7(,, &1£1-+(} 

In,t1als 

Scra,gntness i o:51: 

WIIC · .f-0/~ 8 .Z 

Date 

Date 

9-).r ~l., . 

Inmals Date /0 -13 -9'z ln1t1a1s '" a'1 S: , Date _ 1_· _-z_.r_-_f_~_ 

A-43 A-6000--136 (09190) 



WELL CONSTRUCTION REPORT 
· (continuation sheet) 

Casing (permanent) 

Page_2_ of _2_ 

Type Size 

T·:P4: St°fl'rl/css "5-/r::t', 1 1./'t/J 

Placement 
Verification Method l,//.S1,1e1 I /ns,-:7 . .U /~,a.c.. ~...:..:c,:::.,.:..:__......:......c..c,,,c.....;.---.,c__~/==----

Criteria 

Initials ___ KY._1 _) ________ _ 

Type 

• Evr v, ro f'1 coq rst l,ci{te,.,,'+e 

zo-l-10 ~"td 0· 1-Jcr pz0~ 
fvtv1'roel5 CO'trsf kftPn,·+~ 
t~'tt911,·±f crv IN) ole 5 

Criteria 

Protective Posts 

Protective Casing 

Site Restored 

Cap, Hasp and Lock 

Surface Pad 

Annular Seal/Filter Pack "J/, Ca+.fli 

Interval (pt) 

9 l.f:·o/ - '18 ./ 
79-'+ 'rlf·°! 

t q. 7 _ 7'1, 4 

Vo lume (f-r ~ j 
0 -35 

0· LfC 

/qt? 

</?. /t) 

ln1t1als 

Initials Date 

/()5 / Cr I ~ -<jc, 

;tJ:) /o -lLf- o/2:. 

;::::s-5 /c, .:.14.- '7 Z. 

tc'"55 /C, • I 4-7-z. 

Well Survey/Labeling Pump Installation 

Verification Method -1:R{(l✓V e,/ ..5i,,,,--_~ ~~,.. C 

Criteria 

, Measurement Point/Surveyea 

Protective Casmg,Brass Cap Surveyed 

Well Number Stenciled 

Brass Cap Labeled 

lnmals 

<1/(?. // 1/. ? . 2 ,. 

Date 

Pump Decon/Prep 

In Stalled 

Pump TeSted =2A-c. 

Other (initial 1f performed} 

----f-'- Well Abandonment _____ Downhole TV Inspection 

Jf./2 ;rfcf~ell Development 

_Ks-5_1_.) ___ Com piece As-8~ilt Diagram . Driller's;G~olog1n·s Logs 

I 

CommentSJR~marks rt!t-cl cJ__, ,IZ.ryv, zf, E,,dC.t'@C ,:. / 2' '' (!5 r,1l,'.,,..., -1 (?offZ - 'lXV! 
v' 

.. ~ + Olv /o,p,,,,.. 4.cne.4-,:,--s~#~ /heft /::?:f::'.'4::- ,fe:-:z_.:.-V /_,.,- .,)vw_.../b:'.;»' ,r. 

7 

Reviewed By(Sign1PrintName) /( '1h,-t"i(k7k'del,S //l~~)4h._, 
A-44 

Date l / /) / q '3-, 

~-60QQ.J36 (09:90) 
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WELL SUMMARY SHEET 

,, ,--
Boring or Well No. / f1 't _ /V- ;;i -;i 

Sheet __ / __ of Z-

1n _ __,_/,-"''3--=t7'--/V--~-'---';::,::;..'('");,---'----------- Project dC({..# ?Jo I ~ 
on £- S:S: /~ ' 

Driller ;) f',t 1NI-O s:. /Vf,:;c:./fi1;,V1'"""\J,.. 

Drill ing Contractor ~ .f c"N dd. L c..c...., .,-,,t'.'.,..- • 

Prepa red By n,o)w,:;,"¥n/e:1, /,,,, f ,A 
/1.5- 5 ..... ,e tf (Sign/Print Name) ~ /~ 

Drilling Method and Equ ipment Pl t4< ~ /Q? b .sb 
E ,!//....l«.d c . RU~ /2 0, 

Date 9 J,. 77:- Reviewed By &I<,/.,..,.(< ~ Date ~ ~l rw 
10 • zc- ·7"L (Sign/Print N me) 

CONSTRUCTION DATA 

Description , Diagram 11>· _. 1 ' 

l...t£2.r?~t., __________ _ 

Depth 
in 

Feet Graphic Log 

GEOLOGIC/HYDROLOGIC DA TA 

Lithologic Description 

_g~a-=oo-: $"-:; - 6B G-~ (;;.<-

' 1- j~ ?iJi'il--------i..-'J __ · "-_3_. -------------1 
·~~~o -o==~~l---------------------1 
lo~ .<?· r,z ...-. , . _ . . · .·, ·. · · • 1-!":!!v::::..:..· :z... -r'?~ __ .;_;.f.4~/\.'~~~1<4;z....~":::t4..-= A- ~, -~2.--::::......_-,-__ _ 

?v :_:~_=:·~-~: .. ( 
- : o . d .. -\------------------~ 

. :o.:2>-~--
1.-- - ·. ·o· .. . i.-----------------~ ., , ·· ·d .o· • I' 

A-41°-1~~~:;~~i.------. -A--;1-,---------1 
_,., .. · . . -
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WELL SUMMARY SHEET 
Borin_g or Well No. 

Sheet ___ 2 __ of __ -z._. __ _ 

Location / Ocl N (-rtZ-87-1- Project tvo r ;:i /4 C ~4 

Elevation (/: CS:: 7::;- Drilling Contractor :}2YJ ~,v J>lr~ .,..,e,.... 

Driller V f11C1/(CO 5. /o/"ic/r{pqh Drilling Method and Equipment &c/Z- /4.? ~ /4e'.' , n:> 

( ' E ~ t,1~ c . 4~w ' /2 1 
Prepared By rtto 0 ~ Y tV ,7 >d( ~ Date f · _;,.,, . .,; -..... Reviewed By #.-,(,,,_}c;._..fl ~- """=-= Date /~ 0 1f?-

•. t -' 

1c5. '7"'-c-H-(Sign/Print Name) ~ /c,-zt;. 4 7 (Sign/Print Na e) 1 

CONSTRUCTION DATA Depth GEOLOGIC/HYDROLOGIC DATA 

Description Diagram . 

I 
I 
I 
I 
I 
I 

.... 

.... 

.... 

..... 

..... 

in 
Feet 

'to 

'j':,-

Graphic Log Lithologic Description 

-/~ :/J; _;_ ~------------------~ fl " 
- : _:. ~~: : .£? ~~------------------~ 

. 
A 

--;~<·_:? ~ ·-: ~------------------~ 4 ,. 

>t::l~· -------------------~ 
- ~ : ==:"". . ~ : !--------------------~ .·· ·.-: o -.'• 

c:::>·. · c::> . , . e. ______ !--------------------~ 

,, .. 
. 

~ 

I' 
; 

.,. 
" 

- - -~-

, 

-::z:;. 4 A- -fO ~l.f' ,c, ~ - /OJ 
'1:? -/ oo ' f i c.--,/t!{..A-(., 

- ~----~-:-:-- i-:-..:........:.......;;...;;. ____ s_,,-'-c..-", ;..;o/~--1-, ---------i I 
~ - -~ - lcJo -10--Z. .5~,,,0 . . . . 
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KAISER ENGINEERS ! 
HANFORD I SURVEY 

R ecuest ,\J o. I 
_ : 9 j 3 l 1- j 0 J 5 / 7 , 

?ro1ec~/ W.O. ,\Jo. 

W-017H I 
Ti rle 

Nine 0dex CM Wells 
Fii e :\J o. 

1 2 19 1 9 !- I E / 2 / 5 
Joo ,\J o. 

CR-9752 I 
Preoared By 

RL Hae kwi th / Date 12/30/92 
/ Rev,ewt!r 

it/&, u.A.,; 
I 

l I 2 I 
DESCRIPTION OF WORK I ACCE?TABILJTY DISTRIBUTION 

· l ( A , 83) d • l ( G 1 29 ) I (Within ?•an Tolerance, 1 ! OR ! Hor,zonta N D an vert,ca N VD : Survey Fiie -

'~---, o=c=a=t=i_o-n==o=f=_m-o=n=i=t=o_r-,=· n=g=_w- e=l=l=s=. ===============~ ..... ! NYoes ~ . ,___Fi-eid-P-,o-ie-ct-F-ii-e -----'"-'-
1
1 '--

. • L....; P Collier 
C L Dietz I l NA 

TBO by 
~e .... a.,,_.e_r _____ l ___ 1_ 

ReQuestor : ! 
D Weekes I l 

SURVEY RESULTS ANO COMMEN1S 

' I 

t on tro 1 Monuments: Land Hll Site 

I ( -

O LF-1 C.P . 11 0 11 NOTE: Horizontal control points used were 
s;JN:131,301°.762 ... N:130,947 :0aT ...................... .............. ···········of a traverse .with a linear closure 
± E:579,339.132 E:579,137.752 greater than 1 :50,000. 

f USGS BM roN· 
I 1~63 
· EL. 514.864 

' 

COORDINATES l . CASING ELEVATION (feet) NGVD 29 

I 
I 

I 
I 
I 

part i 
I 

I 
i 

I 
I 

LAMBERT · BRASS CAP HYDR0STAR TOP OF CASING ' 
i WELL .u PLANT . TT 

I ····· . .... . .. . .... •• • ••• • • • O •••• • •••••••·•OO O O·O OOoH o O OO O o 

' 

I 
I 

199-N-77 1 00N I 
I N: 5521 .9 
: W: 5819.8 I 

I ... ········ ····· · ···•· • ... . •· ·•···· ····· ··· ··· · ·· ... ........................ 
! 
I • i 200E I 
I 699-26-34B N: 25,782.6. 

I 

W: 33,11-6.8 
.. .. • •· • • ···· ······· · .. . .. .. ···•· . .... ···• · ••· 

I 

i 200E 
: 699-25-340 N: 25,253.6 
I \~: 33,847.9 

. .. ..... 

-
rol Monuments: l00N 

i 
. 1 00N- 1 
. N: 143,992.908 

E: 571,887.337 

l00N-2 
N: 149,644.403 
E: 571,811.368 

WCS83S. (mtrs) · 

··· ········•·••· ····••·•··•·••···························· ············ ··· ·•··•······ ··· •··•· ··· ········ . .. .... .. ... .. . ... .. ... .. • ·•· 

N: · 149,243. 2:1 455.75 459.45 459.44 
E: 57T,309.93 

... ··· ·· ··· ·•··• ····························· ············ ... ················-··· ····················· ... ........... ·••·•· ·· . ..... · •· .... .... . ····•· ... 

N: 131 ,352.50 526.47 530.29 530.27 
E: 579,629.52 

·•• · · . . .. ···••·••······ ••· ······•· ······· ·· ·· ··· ·•··· ··· ·· ···· •·· ·••• ·•· ··· · ·•·· ••·• · •·· . .. 

N:131,191.16. 534 .47 537.92 537.91 
E:579,589.97 

. .. ··•··•· ·• ·· . . ... .. .. . . .. . . . .. . .. 

I 

S-324 
USC&GS 

NOTE: Horizontal Control 

EL .=466 . .462 

A-47 

points used were part of 
a traverse with a linear 
closure greater than 
l :48,000. 

'<EH- 159. 1 (6 ,841 

I 

I 

I 

I 
! 
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KAISER ENGINEERS 
HAN!=CJRD I 

FIELD SKETCH 

Shfft 

I
, Atucnment r o Or Oascriot1on : 

Nine Odex CM Wel l s - Cont inued _2_of ~ 

,Control Monuments: Grout Horizontal Control Monuments used to locate wells 
!SL-2 SL-3 BM MON. were part of a traverse with a linear closure 
iN: 135 , 705.555 N: 135,916.127 2E-18 greater than l :50,000. Vertical control monuments 
j E:·575,~38'. 675 E: 575,938,323 EL =678.331 used was based on 5.8 mile loop with a closure of 

nn f+ 
I : 

I 
COORDINATES q_ CASING ELEVATION ( feet) 

Ji. 

,,. 

WELL I Tr 

TOP OF CAS !N, PLA.NT LAMBERT BRASS CAP HYDROSTAR 
WCS83S (r.itrs) 

a ... ii 200E g ~ 
l 35,659. l 5 • 299-E25- 45 N: 39,.939. 7 N: 

~ 
? W: 44,973.2 E: 576,185.55 [j 
~ - '"' 

~ " -, '. 200E 
299-E25-47 N: 40,835 .3 . N: 135,930.98 

W: 46,306 . 1 E: 575,778.55 

200E 
299-£25-48 ~= 40,456.8 N: 135,815.16 

W: 46,816.1 E: 575,623.43 

200W 
299-W27-2 N: 33,494.3 N: 133,670.63 

W: 75,430.7 E: 566,908.55 

200E 
699-41-42 N: 41,270 .3 N: 136,068.17 

W: 41,898.1 E: 577,122 . 21 

200E 
699-44-39B N: 43,426 . 3 N: 136,727.61 

W: 39,140.4 E: 577,960. 80 

' Control Monuments: 200W 
RAG FLAG BM B.C. MONS . . . - -I N.133,758 . 279 N.133,900 . 567 299 W26 11 

1 E: 567,152 . 333 E:566,321 .472 299-W26-1 2 
I 
! 

67 5. 7 4 67.8, % 678.45 

670.41 673 . 78 673. 77 

679.68 682.32 682. 31 

674 . 10 677. 13 677 .11 

640.32 643.92 643.91 

509 . 62 51 3. 41 513.40 . 

I 
Vertical control points used weri based on 
a 3.3 mile level run with a closure of 
-0 .037 ft. 

I 
I A-48 

I 

--~ 
I 
I 
I 
I 
I 

·1--

i I 
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Drilling Contractor \£/1..S,:"1 ------------------
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Reviewed By 44wt,,R C. Mut- Date 4 tf"?: 

(Sign1Print Nai«'e) 

Sample 

Type Slows or 
and No. Re<overy 
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Jr,Jd' 
~ z1,'I-' 

/m,11sr 
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1,1,1 ;'}/ 

~~, I r,,,~1J( 

/ ti ,a,p I 
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f 
I (l.Ar.J ~ 

2,. LI n,-/ 

I C,,,lOJ - ~ 
' ~,'Z-~ ~ 
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Graphic 
log 

··. v.'C! · 

Sample Description 

Soil Classification. Partide Size Distribution. Color, 
Moisture Content. Sorting, Angularity, Mineralogy. 

Ruction to HO. 

,, - ~, ~/h,uH?>v"lf1 • l.u ~ , , -

~/c,J 7b ~Jl. {c) ~ 1 , /VO ~ 

Comments 

~pth of Casing, Drilling Rate. Casing 
Size & Type, Sit Size. Water Level 

. . .. 
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0 • •• 

. ' 0 ·.•.·~--------------------+----------------, . : ... . 
• • • \l • 
.• . o .. : ~--------------------+----------------, 
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0 
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. ·o -~ o Pf · 10'1., f.-e,,. 2ot. 
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BOREHOLE LOG 
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Locat1on __ ........ /j.,,V!?c;_;;;_-_N-=---p{":;..._ __ ~_-=--~------- PrOJect ____ W __ 0_1_~_../"---_/_v_v_-_"'-" _________ _ 

Elevation _4_._.5---'S=-:;...• 7 ....... '2 ........ _1 

_________ _ Drill ing Contractor __ J"""""4tn....,.Y. ... './.,_-",.__ ______ ......,,...... ___ _ 

Dri ller V -M 1 ,/'?-c> Drilling Method and Equipment A , "- ;t,,, ~&-6 s-.. 
Ed~ e -:::P~.u 

Prepared By tt,/.S Wt 77 ,v/-e, / ~ :1::-;i 
(Signtl>fint Name) 

Date 't, l ? ·h Reviewed By /,4v..f1C - £<V'~ 
(Sign/Print Nk) 

Date /4/'f"a 

Depth 

( 2.-0 ) 

-
-
-
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-
-
-
-
-
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-
-
-
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-
-
-
-
-

_s o 
-
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-

-
-
-
-
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-
-
-
-

-
-
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-
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Sample 

Type Blows or 
and No. Recovery 

I f{4-C 
,, 

z~•r'l'f 
It" to,· 

11 ....? 

--

/11,A-/J 
i r... rT"Z-( 

V e,q, Cv7· 
111,o 

ll">A-t} 

2 t.. l i'J..( 

i Cct liJ'!, -
/A,o 

tllAO 
Z l 1-n.( 

IOnwr 
111/17 

Graphic 
Log 

Sample Description 

Soil Oassification, Particle Size Distribution, Color, 
Moisture Content, Sorting, Angularity, Mineralogy, 

Reaction to HO. 
.. 

' · • •· · ~" - 2'7 ;?,,;-~ /Ju~ ·C.O /l /}u -· f"or/1.4.V;/ 

Commenu 

Depth of Casing, Drilling Rate, Casing 
Size & Type, Bit Size, Water Level 

P-" o :; : _ t 
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Boring or Well No. /f'7- N- 9::J 
BOREHOLE LOG 

3 ~ Sheet of -
Location /o~-N Project t,,.J OI '9- /1 O.;> ,-J -Elevation Drilling Contractor .J ~wr .. -..J 

Driller v. 11\.A 16£(...o Drilling Method and Equipment ,4 ,d, /Ju ~ / C/ · '-P 
Prepared BAf~ f/l;D f ..,,t: .. ~£.i Date £4~~~~ # f · 21 · :t1--Reviewed By lc4,i, ,t--;. Date 

( ·gn/Print Name) (Sign/Print N me) 

Depth 
Sample Sample O.scription Comments 

Type 
Graphic Soil Oassification, Particle Size Distribution, Color, 

O.pth of Casing, Drilling Rate, Casing ( '{o ) Blows or Log Moisture Content, Sorting, Angularity, Mineralogy, and No. Recovery Reaction to HO. Size & Type. Bit Size, Water Level 
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APPENDIX B: 

SEDIMENT SAMPLE DATA 

Samples were collected during drilling for CaC03 , 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 CaCO~ and Moisture Radiological and Chemical 

N-75 Every 5 ft from 5 to 50 ft. Samples 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 Samples analyzed from 23, 
physical analyses done. 38, 50, 63, and 70 ft. 

Radionuclide 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 
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J.C. McGufft:y 
3-4590/S0-10 

6/02/92 

Sa~le 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-75 
2-1859 199-N-75 
2-1860 199-N-75 
2-1861 199-N-75 
2-1862 199-N-75 

0:, 
I 
w 

NR = Not Reques ted 

Description 

----- -- ----- ---
RCRA 
RCRA 
RCRA 
RCRA 
RCRA 
RCRA 
RCRA 
RCRA 
RCRA 
RCRA 

199-N-75 TEST RESULTS SUMMARY SHEET 

Depth CCCX) Mois CX) Por CX) 

-- -------·----- --------
5 1.2 9.02 NR 
9.5 1.4 12.78 NR 
15 0.9 2.49 NR 
20 0.9 6.91 NR 
25 0.7 2.13 NR 
30 0. 5 3.03 NR 
35 0.5 3.19 NR 
40 0.7 2.55 NR 
45 0.7 4.91 NR 
50 3.1 3.68 NR 

SpG/F 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

93 ~3090~-0368 

SpG/C 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

VALIDATED' 
Kt?R; l:zJ~--

SIGNATUAEJDATE 

SpG/Avg Den/D (g/cc) 
-------- ----

NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 

Page 11; I 

Sat K (cm/s) Notes 

------------ ----- -----
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR :c 
NR NR :c 

n 
I NR NR V> 

C 
I 

f'T'1 
:z 

I 
C 
"'O 

I 
C) 
U1 
Q\ 
~ 

;;Q 
(t) 

< . 
C) 
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WHC-S0-EN-DP-056, Rev . 0 . ~IA 

ENVIRONMENTAL RESTORATION HEALTH AND SAFETY 
VALJ0ATED,t,~1 ' 
~Qg l-z/titl ~ 

S!GNA TURE/OA TE 

•••hd bys Phone No. Yell No. Oates 

.F (1- R~tt1C:,p ( H~-.;2q) IC,9- tJ-7 G 
iamt1i. No. Sample S1mpl1 An• ly•I• lib No. R-•ult1 R11ult1 

IOeptht D1t1 Dii•criptlon D1t1 Bet•/01mm1 Alpha 
lpcl/ol lpcl/ol 

s' lf-J2Jl0 ~f')/'- y~~ct~ 075/-'i~ 9 I 
Ir·/ '-I ·.?A·1.2. 4~3-,;2. O 7 c;.:,.q ::2 } L/ ..t...D 

I 
~-:>.:7-<J;l. '=, ..(j) 1'1 4-2'\.Cl/.1 b 7.5'3 -c:J ::J 

~cf t.l-,J.;>. i;, I 4--.:2~Cf~ 075£1..q.:) \a LI) 

"J5
1 

4--11~'11 I ll - :;_=v::i.:2 07si;-oi.:J It./ I 
3o I t.V:2J-i,:7 I LJ-~~q.;z 07c;C,,-CJ ;J. ~ ( 

35' t.\ ., .J ;2 -J:J,;> \ Ll-d3-c,~ t:,7,::;7.C:,..:> I ;::;;, ~J) 

~D' t.t-2i-<t2 \ t.\--~3-~~ o,sS-9CY I ;;z \ 
4c;' l\ -21.\-q~ ' ~-;n--a,:,. l JIJCr'f:, 13 I 

- ~ L.\ -,7q -'\.] J/ 4-c:27--'td ~,11-~.'.J l'5 c:.l:> 

~ 
........... 

r---.... 

~ 
~ 
~ 
~ 
~ 
~ 

............. 
r---...... 

~ 
~ 
~ r--.... 

~ 

D• t1: 5- 8-9~ 

.... ,.5,-d 
B- 4 

P101: _____ of ct 

· I 

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

ENVIRONMENTAL RESTORATION HEALTH AND SAFETY 

•~•tid bys Phone No. Utll No. D1t11 

.. ; ~. 1qq-t-,1-7(o 

Semple No. Simple Sample_ Analytlt lab No. --- - --- R11ult1 A11ult1 . . 
tDapthl Date 0Hcrtptlon Date Bet1/Q1mm1 Alpha 

lpcUal lpcUal 

7e;' c;...o..q.:) 001(.. 5"-1.::7-9.J Oqz,_~,:2_ I °I -<.D 
8d ~.C,::, ~-~-0!:l 09:27>,q_:i 15 ... o 
84,t!J 5-s-,:, , , 

'5-- t;:) -Cl\~ 09~\.I-Cb :JO ~D 

"' ~ -

" ' "' " r--.... ~ 
~ 
~ 
~ 

,,-
~ 

'~ 

~ 
....... 

I'---. 

~ 

"" " 
"" ~ .... 

i"-. 

"' "" 
D1t1:._...;S;...._-~Q;;;;....-4'_:...ol_;;_ ___ _ 

Ptaa: CX of d 
-8-5 

A· eQ00-821 110/111 



J.C. McGuffey 
3-4590/S0·10 

6/02/92 

SalJl)le No. Well No. 
------- --· -------------
2-1863 199-N-76 
2-1864 199-N-76 
2-1865 199-N-76 
2-1866 199-N-76 
2-1867 199-N-76 
2-1868 199-N-76 
2-1869 199-N-76 
2-1870 199-N-76 
2-1871 199-N-76 
2-1872 199-N-76 
2-1873 199-N-76 
2-1874 199-N-76 
2-1875 199-N-76 
2-1876 199-N-76 

CJ 
I 

Ol 

NR = Not Requested 

Description 

------- --------
RCRA 
RCRA 
RCRA 
RCRA 
RCRA 
RCRA 
RCRA 
RCRA 
RCRA 
RCRA 
RCRA 
RCRA 
RCRA 
RCRA 

199-N-76 TEST RESULTS SUMMARY SHEET 

Depth cc (X) Hoi s (X) Por (¾) 

----------- ---- --------
5 0.7 1.72 NR 
10 0.9 2.59 NR 
15 0.7 5.24 NR 
20 0.7 5.72 NR 
25 1. 7 15.38 NR 
30 0.7 3.87 NR 
35 2.4 3.32 NR 
37 3.1 4.54 NR 
40 2.4 3.46 NR 
45 3.8 1.85 NR 
50 0.7 1.40 NR 
75 0.9 1.65 NR 
80 1.7 3.32 NR 
84 2.6 17.09 NR 

Page 11 \ 

SpG/F SpG/C SpG/Avg Den/D (g/cc) Sat K (cm/s) Notes 
-- ·--------- ---- ------ -- --- -------

NR N'R NR NR NR NR 
NR NR NR NR NR NR 
NR NR NR NR NR NR 
NR NR NR NR NR NR 
NR NR NR NR NR NR 
NR NR NR NR NR NR 
NR NR NR NR NR NR ~ 

NR NR NR NR 
:I: 

NR NR ("") 
I 

NR NR NR NR NR NR V, 
C NR NR NR NR NR NR I 

NR NR NR NR 
l"T'I 

NR NR :z 
I 

NR NR NR NR NR NR C 
""C NR NR NR NR NR NR I 
0 

NR NR NR NR NR NR U'I 
Ol 
~ 

,0 
ro 
< . 
0 



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 



PAGE iNTEN IONALLY 
LEFT BLANK 



m 
r.._ 
m 
~ 

,i: 

,:::)' 
r;;;n 
i::::, 
en 
-== 
m 
en 

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

APPENDIX C 

WELL DEVELOPMENT AND PUMP INSTALLATION 

C-i 



Well 199-N-75 • 
Well 199-N-76 •. 
Well 199-N-77 

WHC-SD-EN-DP-056, Rev. 0 
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. -·. ·· ··· ·· · ·· - - - ·· ·• ·--·--· ··•- ·· -·---------·--- .... ·•- --- - -·-----·· 
"--. WHC-SD-EN-DP-056, Rev. VALIDATED -1 

~ £ 

EQUIPMENT CONFIGURATION ANO WELL H-EAD DIA5~=TUA!/DATE r Page l of l 

Designation !CftJ-N-"75 . Depth 3 7, '-I '8 ' E; To(!.. 

· Equipment Configuration 

Item Description '-

1 HERM1T'DA1~ lc6. jtJ.. //{[3-J'-/0 - -~ 
2.. TRP-J\J~'"tluC.E"R SJJ- /'1J. O 

.3 -p UM-P (I~ 11.e. bz'4,-1 d~~ ) 
<t SAM"?U N'C:t -Pa~ 
5 °"5' Hl.,\T O F"F"" JALVcS 

en c:.,,-------...---------
m 
-="c;;__ ____ -~--------
~""I"";! 
c:r, -----

~ ,~I 
5 <p ,' 

I 
4. 
' 

1 

Well Head 

Diagram 

--~ .. . 

2~ -fj1 
1 

I ~ 

Diagram 

r- 6" 

f- 4" -t 

I 

i d-0?' 

l 
I 

_i_ '3.1'[5' 

A-6000-417 (08189) 



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

WELL D EVELO PM ENT FORM Page ' · , l ' of l · 

Well Designation _1_9_9_-_N_75 _________ Well Depth __ 8_7_._4_8_' __ BT_O_C ________ _ 

I 
Screened Interval 4, 7, 39 - "'8:/, </g'" 'RTe>Cc, Date Well Development is Performed ......._r..._/_r;..,,,-/-'9. .... ~'-"'----

BAILING 
"'(_ 
Wat Level Prior to Bailing _________ Time of Measurement ___________ _ 

Number of Bails Removed Gallons ------ ------
n of Water Removed -------------------------

.,,.,_ _________ Time of Measurement ___________ _ 

SURGE BLOCK 

Type of Surge Block ______ ......., _____ Dimension of Surge Block __________ _ 

TD BEFORE 

AIRLIFT 

STROKE 
LENGTH 

STROKE 
FREQUENCY 

SURGc 
INTERVAL 

SURGcTIME TD AFTER TD DIFFERENCE 

DepthofEductorPipe ________________ AirliftStartTi e ________ _ 

Flow Rate ______ Accumulated Flow _______ Airlift Stop Time --...-------

Turbidity 

MECHANICAL PUMPING 
Constant 

Pumping Technique Discharge 

Flow Rate / 3-, /Cjj,Oai 

Turbidity(Naj // /Cj 

___ _. ---- ___ _. ----- ____ , . ----.-----
~ 

Pump Depth S/J. c) r: ',3roc.. Pump Start Time OCj I 9 

Accumulated Flow <, 1/3 'oip/t,.,r Pump Stop Time / I O '8 

;; . I ----------==. -==:::::::: . ..-:::::::::::: ....---::::::::, ,,«:::::: 

--------=== I ·-=::::::::::, ~ -c::::::::::::: -==::::::::::: • -=:::::::::::: • --------= • --------=-= 
Comments D,QJ,ru,wf2 wdka ulfec&5rl /e..1 Q @es c.. &aft:;;f /L.s.e f,u,«/2 cir½& 

Date _ri ...... /4_2_6_(5 ____ 9t9_- __ _ 
/ I 



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

Well Development Information 
Checklist 

nc,l No. 199-N75 

WELL INFORMATION 

A. Outer Casing Diameter _ _.,.6_11
_ 

B. Inner Casing Diameter ____ 4_11
_ 

C. Difference in stick-up 2.07' 

D. Stick-up of outer casing 3.18' 

E. Thickness of well pad --=-0--'--.5=-'-
r·-
,""'--~F Depth to Water (BTOC) 72.10' m · 
c:'J. 
c:::>,G. Total depth of Hole (BTOC) 87.48' 
0'1 
c:)j . Screened Interval (BTOC) 67.39'-87.48' -t."'l'"; 
er,!. Screen length 20.09' 

DEVELOPMENT INFORMATION 

Jepth of Development pump intake. 86.27'BTOC 

G F 

L 

Date: 7/7/92 

« A >> 

<B> 
C 

D 

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 lKB-246 N/A 

E-Tape ET-4 7/8/92 

Transducer 1920 2/20/93 

Slugging Rod dimensions 6' x 211 {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 

- I 



WHC-SD-EN-DP-056, ·Rev. 0 

SAMPLING PUMP INSTALLATION FORM 
--fo" -:t.~ ~,,...._c.~t ...... c."'~Y 

Project: W-017 

Pump Type:Hvdrostar 

Date Installed: 7/13/92 

Well Number: 199-N75 

Pump Model: 8001 

Installed By: B. Strode 

Depth to Water: 72.26 Ft BToc* Depth to Bottom: 87.48 Ft BTOC 

Reported Depth of water: 72.10 (7/7/92)B-rC:C. 

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 

Pump Landing Plate --­
Outer Casing 

Concrete Pad-­

Inner Ca~ing -

3/4M Riser Pipe 

Pum 

I 

p 

Completed By: RS Edrington 

* BTOC - Below Top Of Casing 

-

I== 

,._ 

--

Ft Depth to Pump intake: 82.22 Ft BTOC 
Top of Casing CT.O.C.) 

·--1 

3.18' 

82. 2' 

87 48' 

Pump 

Intake 

Date: 7/16/92 

C-4 
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; 

.-, n -WHC-SO-EN-DP-056, Rev. 0 r· .;:)•D • 
-

DRAWDOWN/RECOVERY Page .J__ of _1..., 
..___ 

Well ation Lqq-N~7~ Date 7/"7i9..;). 
Well Depth ct-=}-' '-/ 'D_ I Screened Interval ~r-3:t- ~1,<../'8"'' 
10umping Method Mechanical 1 . 5 Hp Grundfos CorJstc...A- d /c:: r /_ r.,,, .- ., 

Equipment Used to Measure Water Level E-Tape/Transducer S. N. £T- '-f
1 
b?/Cf~o t::/ Calibation Due 17"/4fid:;Q~§[ 

Equipment Used to Measure Flow NLA S. N. NLA Calibation Due N/A 
Measuring Point Too Of Casino T.O.C. Pump Start Time 07'/Cj Pump Stop Time //0'[5 

' Time Water Level Discharge 

Reading Water Level Reading 
Date Time 

/3. lt:f c.P/YI Unit: Unit: -Unit: 
. . . . 

~ - l5r ,,ct,, II-n1.// tf,.,.. t7 
~ ' -
i_,_r 

~ ID12..,.....iJO<..,..)f\,.) ba.~ / 0 <:..+ i ,,J (),,.~ ~ Q:1 
m " (' ./) / I/Srl-1 ',r A/ I - I'--. 
t..T~ 

~ er, 

~ 

"" -

"' --
See Attached 

' ~ 
~ 
~ 

Attached - Ja+ev . 
Apfen d/x D. See 1n 

~ 
• · 

~ 
~ 
~ 
~ 
~ 

"' ~ 
"' "' --

~ --
~ 

- /}"' /7' / ~ 
Signature of Recorder ~~,..,&~ob e rt S . Fdrinaton Date ~/q~ 

I V ,19n a-nd Print Name C-5 I I 
A-6000-402 (03190) 



""-· WHC-SD-EN-DP-056, Rev. 0 VALiDATEO 1a 

·, f2 q-z.._ 
SfGNAllJRE:DA TE 

EQUIPMENT CONFlGURATION AND WELL H-EAD DI~~~----' 

Well Designation .....:.../t/_q __ __,_N,;,_1-'--,;fo ______ _ . Depth 'B<f I s'1' 'B TDC 

Equipment Configuration 

Item Description '- Diagram 

1 HE"RMIT~1~\...c6. jt-J-1V-iB-lt/{,- I .. ,.. ,.._,, 

2. 7i~ Ml:::. 'U uc E'K .S tJ - 35dfi:k ,t/ J,( 
.3 -PuM"P (.;:ic:; -30 -n,~t2 5 j/ 
.::; SAM"?urv<::i ?c.,~ 

5 "'5' HuT O F"F"' JAL'lcS 
4 

1 

I 

i 
I 

. r----~ 
·- ~ ·-·· , 

2~,] 
Well Head 

Comments Diagram 

r-- 6" ~ 

f- 4" -t 

Page _l _ of 1 

J; 1 
I 

I ;;.31' 
-1.. 3 -?~' 

A.S000-41 7 (ORJBCJ\ 



WHC-SD-EN-DP-056, Rev. 0 ::<·/:·~ r--------------------------------,r-----..!._ _ _: ____ .. ~-l/ 

WELL DEVELOPMENT FORM -· 
,.· .. 

Page ··•J :- of_..:..l __ 

~II Designation _..;.l..;;.9..;;.9-__ N;.:.:1;..::6::.-.. _______ Well Depth ___ 8--4 __ • __ 3--9_' _B;;_T--0--C;...._· _______ _ 

Screened Interval 64. 30 
1 

- 84. 39 ' Date Well Development is Performed ?/rJ. /CJJ 

_________ Time of Measurement ___________ _ 

Number of Bails Removed _____ _ Gallons ------
Summary Descripti of Water Removed ________________________ _ 

Water level After Bailing ~-------- Time of Measurement ___________ _ 

SURGE BLOCK 

Type of Surge Block ______ ....,.. ____ Dimension of Surge Block __________ _ 

TD BEFORE 

AIRLIFT 

STROKE 
LENGTH 

SURGE 
INTERVAL 

SURG!:TlME TD AFTER TD DIFFERENCE 

Depth of Eductor Pipe _______________ _ 

Flow Rate ______ Accumulated Flow _______ Airlift Stop Time -~-------

Turbidity 

MECHANICAL PUMPING 

Constant 
Pumping Technique Di ~charge 

Flow Rate / ), S::'-f5 f2trt 

TurbiditW.JM) 39 / / 

Comm 

___ _, ---- ___ _, ----'· -----

Pump Depth tr:3, I '8' , Pump Start Time _...1.f...;Q_0-...1.9 ___ _ 

Accumulated Flow 99£<-i5g!/4,s Pump Stop Time _.1.../.::::;,;?~/-=5:,__ __ _ 

7-. +- '.6 · ~ b, ~ t../. 'J ---------=-== . 



(', 

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

Well Development Information 
Checklist 

Well No. 199-N76 

WELL INFORMATION 

A. Outer Casing Diameter ___ 6_"_ 

B. Inner Casing Diameter ___ 4_"_ 

C. Difference in stick-up 2.31' 

D. Stick-up of outer casing 3.28' 

Thickness of well pad 0.5' 

Date: 6/29/92 

<<A>> 

<B> 
C 

D 

o::;:; G F 
c:-r: . Depth to Water (BTOC) 65 .63' 

L • 
§?~. Total depth of Hole (BTOC) 84.39' 
c=;, 
m 
m 
o=; 

Screened Interval (BTOC) 64 .30'-84 .39' 

I. Screen length 20.09' 

DEVELOPMENT INFORMATION 

J . Depth of Development pump intake . 83 .18' BTOC 

K. Depth (below water) of Transducer during drawdown/recovery. 13.68' . 

L. Depth (below water) of Transducer during slug test. 14 .09' 

EQUIPMENT INFORMATION 

Hermit 

E-Tape 

Serial # 
lKB-246 

ET-4 

Transducer 350976 

Calibration date 
N/A 

7/8/9211/8/93* (E-tape re-standardized on 7/8) 

2/21/93 

Slugging Rod dimensions 2.91' x 2"(0 .06 ft3
) Injection 

6' x 2"(0.13 ft3
) 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 slug in~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 



Project: W-017 

Pump Type:Hydrostar 

Date Installed: 7/9/92 

WHC-SD-EN-DP-056, Rev. 0 
SAMPLING PUMP INSTALLATION FORM 

Well Number: 199-N76 

Pump Model: 8001 

Installed By: B. Strode 

Depth to Water: 67.60 Ft Broe* Depth to Bottom: 84.39 Ft BTOC 

Reported Depth of water: 67.63~(7/2/92)~10C. 

Screened Interval:64.30'- 84.39'Ft BTOC 

Pump/Riser Pipe Description: 
Pipe: 3/4" Stainless steel 
Pump Length: 4.32' 
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 

Pump Landing Plate --­
Outer Casing 

Concrete Pad-­

Inner Casing -

3/4u Riser Pipe 

Pum 

I 

p 

Completed By: RS Edrington 

* BTOC - Below Top Of Casing 

-

~ -...._ 

Ft Depth to Pump intake: 80.60 Ft BTOC 
Top of Casing (T.O.C.) 

3.28' 

I --

80.60' 

84.39' 

Pump 

Intake 

Date: 7 /16/92 

C-9 
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WHC-SD-EN-DP-056, Rev. 0 

DRAWDOWN/RECOVERY - Page_.L_ of __ 

Well Designation 199-N~~ Date rld-Lqa.-
Well Depth 'Z_ ':/._, 3 j I Screened Interval ~Y,3.0 - 8~· ~'.z 
Pumping Method Mechanica 1 1. 5 Hp Grundfos C •tvj1i:& .;t- /} ,J.urt~ 
Equipment Used to Measure Water Level E-Tape /Tran S d UC er s. N. Gr-If/ 3S-ot;r, Calibation Due "l_{_g/'j_-;)_ ld-/!?t J<y f. 

I r I 

Equipment Used to Measure Flow NLA S. N. Nl'.A Calibation Due N/A 

Measuring Point Too Of Casinq T.O.C. ((,"2 Pump Start Time LOQ:J. Pump Stop Time ldlS--

Time Water Level Discharge 

Reading Water Level Reading 

Date Time 
=r Unit: Unit: -Unit: /'), ')'-{ £'!. A~ -
~ . B(.(ch~r n1~4-
c:{", . 
0 ~ ,.....,..., 
"""""" " t°"t'} I'--. 
w, 

~ -

-.. ---
. ···-··•-~·-. 

~ . 

"' ~ 
See Attached 

"" ~ 
~ 
~ 

See Attached - Da+~ in ,If PDe "1 J , x D 
~ 

• · 

~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 

. .,, A ~ 
Signature of Recorder -~//Ill-£ RnhPrt S. Fdrinaton Date 3/~/4~ - . f • I"/ Sign and Print Name C-10 A-6000-402 (03190} 
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WHC-SD~EN-DP-056, 

EQUIPMENT CONFIGURATION AND WELL HEAD DIAGRAM Page / of ; / 

WELL DESIGNATION 199-N-77 DEPTH 98.9' Btoc 6" 

Item 

#1 

#2 

#3 

#4 
#5 

#6 
n~ 
#8 

#9 
#10 

s s 

Equipment Configuration Diagram 

Description 

1 .5 hp. Grundfos submersible 

In-Situ datalogger 2K193 
In-Situ Inc s/n 1989 (cal. 7-9-93) 

97 .60' Btoc 6" 

98.9-88.66' Bloc 6" 

Solinsts/n : ET-5 (cal. 1-13-93) 

discharge 
=:;;=;:=:=~/pipe 

/ 
sample 
ports 

data 

/

logger 
#2 

electric 
tape #S 

pump 

#1 pressure transducer 

#3 

. saeen 
pump intake ---.-LJ . interval #5 

-1 4 1 __ 1 - -

Well Head 

Comments Diagram 

~ 6" ~ 

' • 4". 
s 

N/A 

- ,• -,-
,---., - - - T . 3.50' 

Signature of Recorder 
) 1 /J James A Coates 
~ /+. ½dlhdi[ Date 

12-15-92 

C-11 A-6000-417 (08/89) 



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

WELL DEVELOPMENT FORM page ~ of J...:. 

Well Designation : 199-N-77 Well Depth: 98 .9' BTOC ----------
Screened Interval : 98.90-88 .66' BTOC 

11 - 18-92 
Date Well Devel. Performed : ___ _ 

BAILING 

Level Prior to Bailing : Time of Measurement: ---------
Number of Bails Removed: Gallons: 

Summary Discr' tion of Water Removed : 

Water Level After Ba · g : Time of Measurement: 

SURGE BLOCK: 
N .A. 

Type o f Surge Block: ~ Dimensions of Surge Block: 

TD Before 
Stroke Strok~ Surge Surge 

TD After 
TD 

Length Frequency r--,.lnterval Time Difference 

~ 
~ 

- ~ 

~ AIIRLIFT. 
N .A. 

Depyh to Eductor Pipe : Airlift Start Time: ___________ _ 

Flow Rate : Accumulated Flow: Airlift Stop Time : ----------
Turbidity (NTU): 

-- -- -- -- -- -- --- -- -- -- --

MECHANICAL PUMPING: 

Pumping Technique : Constant Discharge Pump Depth: 97 .6'BTOC Pump Start Time : 0845 

Flow Rate : 14 .2gpm Accumulated Flow: 1145gals Pump Stop Time: 1005 -------
Turbidity (NTU): 17, ~ ~~ _____ _ 

------------------ -- --
COMMENTS : N .A. 

Recorded by : 

A-6000-393 (03/90) 

C-12 
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SAMPLE PUMP INSTALLATION FORM and WELL DEVELOPMENT CHECKLIST 

WELL DESIGNATION 199-N-77 
-------

PUMP INSTALLATION 

Project: WO 17H Date: 11-18-92 

Pump Type : _H_y_d_ro_s_ta_r _____ _ 

Pump Model No .: _8_0_0_1 ____ _ 

Installed By: S.MacKinnon(JDC) 

Depth to Water : 71 .06'Btoc 

Reported Depth to Water: ___ _ 

Screened Interval: 98 .9-88 .66' 

Depth to Bottom : ______ _ 

PUMP/RISER DISCRIPTION: 

Pipe : 3/4"8 . S. 
-----

Pump _ Length : 4.3' -----
Pump Screen Length: 2 .O' -----
Total Material Length : 96.3' 
Distance Pump Off Bottom : 2 .6' 

Pump Intake @ : 94 .3' ----
Material Cleaning: Manufacturer 

COMMENTS: 

WELL DEVELOPMENT INFORMATION 

Pump Intake @: 97 .6' --------
Transducer @ : 16 .160BWL 
Date : 11-18-92 

Flow Rate (Q) : 11.45gpm 

AQUIFER TEST INFORMATION 

Slugg ing Rod bim : 6'x2"=.13cf 

16 .160BWL 

11-18-92 
Transducer @ : 

Date : 

EQUIPMENT INFORMATION : 

Data logger: 

E.Tape : 

Transducer: 

Completed By: 

2K193 

. ET-5 (1-13-93) 

1989 (7-9-93) 4 
----dh:,e &z~ 

DEPTH 98.90'BTOC 

94 .3' 

98.90' 

- -i LJ i - - - - - - - --

PUMP TEST: 
5 GALS/56 Strokes 
(satisfactory) 

~6" • 

' • 4" • 

James A Coates Date 

C-13 
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Project: Ja 17 

Pump Type:Hydrostar 

WHC-SD-EN-DP-056, Rev. 0 
SAMPLING PUMP INSTALLATION FORM 

Well Number: lf''l• N •77 

Pump Model: 8001 

. Date Installed: 11/J~ 
' 

Installed By:-16.J~~G/...J9 

Depth to Water: "1'/. ot "' Ft Broe* Depth to Bottom: <::Jj'.j 

Reported Depth of water: __ Al_4 __ 

Screened Interval: 91. '1 - if. (( Ft BTOC 

Pump/Riser Pipe Description: 
Pipe: 3/4" Stainless steel 
Pump Length: .,..,; 3 7 

Pump Screen Length:.....:-.;:;J_._o __ 
Mater i a 1 C 1 ea n i n g : n''h!••& ~ ,<,ore:_ 

Distance pump off bottom:_-"--tt<fl'J..;._ __ 
Comments: 

PUMP INSTALLATION SKETCH 

Ft -BTOC 

J 
Total Material Length: 9lJ-.--: Ft Depth to Pump intake: 9'-/.3- Ft BTOC 

Top of Cas ing (T.O.C .) 
Pump Landing Plate --­
Outer Casing 

Concrete Pad-­

Inner Casing -

3/4" Riser Pipe 

Pum 

I 

p 

-
'3~-

I --

I=: Pump 
...._ 

-- Intake 

Completed By: __ ~ __ ._c_~~==---­
Reviewed By:_=/4....;.L.;;..,_. ---L.f---+--..... c&::::::::'.=----

* BTOC - Below Top Of Casing 
C-14 
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Date : If I IY; 9;;-., 

Date : JI /JJ/fL. 
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I 

DRAWDOWN/RECOVERY paged- -u17; 

Well Designation : 199-N-77 Date: 11-18-92 

Well Depth : 98 .9' BTOC Screened lnteNal: 98.90'-88 .66'BTOC 

Pumping Method : Constant Discharge 

Equipment Used to E. Tape/Transducer ET-5/1989 
Calibration 

S.N . Due: 1-13-93 /7-9-93 Measure Water Level: 

Equipment Used to 
N.A. S.N.: N .A. Calibration 

N.A. Measure Flow: Due : 

Measuring Point : Top of Casing (6") Pump Start Pump Stop 
Time: 0845 Time : 1005 

Time Water Level Discharge 

Date Time 
Reading Water Level Reading 

Units: Units: Units: 

~ Bucket Method : 5gal./21 .0sec. 

~ = 13.9gal/min . 

" Total Purge Water= 1145gal . ~ 
~ee Attached 
n:::ita 

~ 
~ 

~ 
~ 

"' See Attached _ - Da:f(;\_ i'n Appe..r')J,'x D r,_,_ 
l./U.LU. 

~ 
~ 
~ 
~ 
~ 

- ~ 

Recorded by: _J;wr,,#'( J ~~c- James A. Coates Date : 12-16-92 
Sign and Print Name 

B D-600 0-402 (03/90) 
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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.l 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 _yjelded estimates 
of hydra·ul ic conductivity from 65 to 77 ft/d. _ Later-time estfm·ates 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 0-1. Summary of Aquifer Test Results for 1992 . 

Cooper/Jacob Bouwer/Rice 

Well Discharge Recovery Slug Slug 
injection withdrawal 

T not not 
( ft 2/d) data lost determined determined (950) 

N-75 
K data lost not not 62 (ft/d) determined determi ne.d 

T 1200 data not (1200) (ft2/d) error determined 
N-76 

K (64) data not 73 (ft/d) error determined 

T not not (360) (590) (ft2/d) determined determined 
N-77 

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. 

Screened Interval Depth of 
Hanford-
Ringold Sand Well Depth bl s Lithology; Formation Contact pack Screen 
(ft bls) 

Sandy gravel to 
N-75 84.5-64.4 gravelly sand (30-50% 44 20-40 10 slot 

qravel. Rinqold. 

Gravelly sand (35% 
N-76 81.4-61.0 gravel) to sand. 29 20-40 10 slot 

Rinqold. 

N-77 94.6-84.4 Sandy gravel (60% 45 20-40 10 slot gravel). Ringold. 

0-2 
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0.2 WELL DEVELOPMENT TESTS 

0.2.1 Field Procedures 

The welli 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. 

0.2.2 Data Analysis 

For reasons discussed below, most of the drawdown and recovery analyse s 
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: 

T= 2. 3Q 
41tLls 

where T = transmissivity, Q = pumping rate, and ~s = 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)ltr (dimensionless time) was 
plotted on the log scale instead of time, where tP = pumping time, and tr= 
recovery t.i me. 

0.2.3 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. 

0-3 
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The Cooper and Jacob method is applicable only when the parameter u is 
very small , i.e.: 

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 effect s . 
Measured drawdown were corrected for changing aquifer thickness with the 
following equation: 

2 
s 1=s-~ 

2b 

wheres' = corrected drawdown; s = measured drawdown ; b = aquife r thickne ss 
(30 ft for the 100-N tests). 

Weeks (1977) suggests the following faquation to est fmate the time at 
which bore ho 1 e storage effects end: ···· ·- ·· 

25r 2 
t =-­

c 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. 

0.3 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. 

0.3. 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 

Slug 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 
(linear) horizontal axis and depth to water (or change in water level) on the 
(logarithmic) 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 tfme 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. 

0-5 
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Figure D-1 . Definition of Terms for Bouwer and Rice Sl ug Test Analyses . 

Re .. , , .. 
Land Surface 

Water Table' 
' 

t t 

I 
t Lw 

I 
Le 

H I 
! 

, .. Rw .. , 

! 

H = Saturated thickness of aquifer= 30 ft 
Le= Length of screen beneath .static water level 
Lw = Length from SWL to bottom of hole 
Re= Radius of casing= 0. 167 ft 
Rw = Radius of the hole= 0.417 ft 
Re= Radius of influence 
y = Change in water level due to slug 
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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. Orawdown data were lost. 

Hydrogeoloqic 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 ft 3/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 Level: 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 0.2.3). 

0-8 



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

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 0-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 

c:=;- 3.00 0.05 72 . 57 -0.47 
Cj 4.00 0.07 72.57 -0.47 
::;;;-- 5.00 0.08 72.57 -0.47 c:i: 

" 6.00 0 .10 72.57 -0.47 
~ 7.00 0 .12 72.57 -0.47 i::n 
~ 8.00 0 .13 72.57 -0.47 
~ 9.00 0 .15 72.57 -0.47 -t,~ 10.00 0 . 17 72. 57 -0.47 o=, 

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 

0-9 
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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'=s-s"2/2b tp=ll3 min 
Step# 0 07/07 11:08 b=30 ft 

Time:min Time:hrs 0-T-W:Ft s $ I (tp+tr) / tr 
-------- -------- -------- -------- ------------------------

0.000 0.00000 75.93 3.83 3.5855 
0.003 0.00006 76 .14 4.04 3.7680 34243.42 - 0.007 0. 00011 76.23 4 .13 3.8457 17122 . 21 

c::::, 0.010 0.00017 76 .18 4.08 3.8026 11415 . 14 
~ 
C:-'l 0.013 0.00022 76.09 3.99 3.7247 8497 . 24 

€ 0. 017 0.00028 76.01 3.91 3.6552 6808.23 ~ 
~ 0. 020 0.00033 75 . 93 3 .83 3.5855 5651 .00 
c:::;t 
("'I"'}, 0. 023 0.00039 75.85 3. 75 3 . 5156 4850.79 
""""""" 0. 027 0.00044 75 . 77 3.67 3. 4455 4249.12 
t"."n 
en 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 22 61 . 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 113 1. 00 
0.117 0. 00194 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 
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WELL N-75 RECOVERY AFTER DEVELOPMENT 

Time:min Time:hrs 0-T-W:Ft s s I (tp+tr) / tr 
---- ---- -------- --- ----- -------- ----- --- ------------- --

1.500 0.02500 72.46 0. 36 0.3578 76 . 33 
1.583 0.02639 72.46 0.36 0.3578 72.37 
1.667 0. 02778 72.46 0.36 0.3578 68 .80 
1. 750 0.02917 72.46 0.36 0 .3578 65.57 
1.833 0.03056 72.46 0.36 0.3578 62.64 
1. 917 0.03195 72.46 0.36 0.3578 59 . 96 
2.000 0.03333 72.46 0.36 0. 3578 57 . 50 
2.500 0.04167 72.44 0.34 0.3381 46 . 20 
3.000 0.05000 72.44 0.34 0.3381 38.67 
3.500 0.05833 72 . 43 0 .33 0. 3282 33 . 29 
4.000 0.06667 72.43 0.33 0.3282 29 . 25 

c~-..J 4.500 0.07500 72.43 0. 33 0.3282 26.11 
~ 5. 000 0.08333 72.44 0.34 0.3381 23 . 60 
-;;:;- 5.500 0.09167 72.44 0. 34 0.3381 21. 55 ~ ... _ 6.000 0.10000 72.44 0.34 0. 3381 19 .83 
~ 6. 500 0.10833 72.44 0.34 0. 3381 18 . 38 CT? 
~ 7.000 0.11667 72. 44 0.34 0.3381 17 . 14 m . 7.500 0.12500 72.44 0. 34 0.3381 16.07 ~ -
t~ 8.000 0.13333 72.44 0. 34 0.3381 15 . 13 en 

8.500 0. 14167 72.44 0.34 0 . 3381 14 . 29 
9.000 0.15000 72.43 0. 33 0.3282 13 . 56 
9. 500 0.15833 72.41 0. 31 0 .3084 12 .89 

10.000 0.16667 72.41 0.31 0.3084 12 . 30 
12.000 0.20000 72.43 0 .33 0. 3282 10 . 42 
14.000 0.23333 72.41 0 .31 0 .3084 9. 07 
16.000 0.26667 72.4 0.3 0.2985 8 . 06 
18.000 0.30000 72.36 0.26 0.2589 7. 28 
20.000 0.33333 72.36 0.26 0.2589 6.65 
22 . 000 0. 36667 72.35 0. 25 0. 2490 6. 14 
24.000 0.40000 72.35 0. 25 0.2490 5. 71 
26.000 0.43333 72.33 0.23 0. 2291 5.35 
28.000 0.46667 72.33 0.23 0.2291 5. 04 
30 . 000 0.50000 72.33 0.23 0.2291 4. 77 
32.000 0.53333 72.32 0.22 0.2192 4.53 
34 . 000 0.56667 72.32 0.22 0.2192 4.32 
36.000 0.60000 72 . 32 0.22 0.2192 4. 14 
38.000 0.63333 72.33 0.23 0.2291 3. 97 
40.000 0.66667 72.35 0.25 0.2490 3.83 
42.000 0.70000 72.33 0.23 0.2291 3.69 
44.000 0. 73333 72. 33 0.23 0.2291 3. 57 
46 . 000 0.76667 72.33 0.23 0.2291 3.46 
48.000 0.80000 72.32 0.22 0.2192 3.35 
50.000 0.83333 72.32 0. 22 0.2192 3.26 
52.000 0.86667 72.32 0.22 0.2192 3 .17 
54.000 0.90000 72.32 0.22 0. 2192 3.09 
56.000 0.93333 72.32 0.22 0.2192 3. 02 
58.000 0. 96667 72 .32 0. 22 0. 2192 2.95 
60.000 1.00000 72.32 0.22 0.2192 2.88 
62.000 1.03333 72.3 0.2 0. 1993 2.82 
64.000 1.06667 72.3 0.2 0 .1993 2. 77 
66.000 1. 10000 72.29 0 . 19 0 .1894 2. 71 
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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 Well(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 ft3
) 

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

Water -Level Measurement Methods : pressure transducer with data logger 

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

D-12 
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RESULTS: 

Transmi ss i vity Hydraulic 
Test (ft2/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 0-2 and 0-3). Slug injection data could not be 
analyzed. 

Wat~r levels also recoveFed rapidly after slug withdrawal but 
oscillations were less significant and the Bouwer and Rice method was applied 
(Figure 0-4). 

0-13 
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Figure D-2. Well N-75 Slug lnjec.tion. 
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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 Page_J__ot __ 

Borehole /CfJ-JJl:5 
Borehole 
Diameter _4_i_n_c_h_e_s_ Hanford Coordinates ____ N __ / A _______ _ 

Interval Tested 0 t:, 3J ' - 8 f-1 'fr Depth Interval ~ ?. )j 
1 

.- 8 7, Y Q 1 

Test Type __ I_ns_t_a_n_t_a_n_e_ou_s_S_l_u_g_te_s_t ____ Borehole Depth S~- <.(ft~ 

Instruction Used _W_H_C_-_c_M-_7_-_7 __ E_I_I _l_O_._, ___ _ 

EQUIPMENT 
NAME 

ELECTRIC SOUNDER 

DATA LOGGER 

PRESSURE TRANSDUCER 

SLUGGING ROD 

SOLINST 

DESCRIPTION 

SN-ET-<-(-

IN SITU I NC • SN- /K 13 - ro o 
,e.str 

IN SITU Inc. SN-}( /°td--0 

(.;;,~~~c 
STEEL MEASURING TAPE GRADUATED STEEL TAPE ~J 

.......... ,. ~ ~ 
-----~---- ---::.::::::::: __ :::::--,...., 

MEASUREMENT DATUM WELL HEAD DIAGRAM 

ControlDatum Tap of 611 Casing (T O C ) 1-
Elevation N / A 

Electric Sounder T. 0 . C . -------------
Ste e I Tape T. 0. C. 

Pressure Transducer __ T..:... =o.:... c:..:.... ---------

COMMENTS 

Recordedby: ~Robert S. Edrinqton 
(g~d Print Name 

0-16 

J.-

6" 

4"-+l 

·-

-r 
4 • I 

;;l Of' I 

I 
_i_ 

'3. l{j I 

l 
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INSTANTANEOUS SLUG TEST DATA5HEET .- - INJECTION Page_l_ of 4 
-

Be ,le L9Cf- N 1-e:;- Time !_013 
Interval Tested ~ z, kJ<j ' - ~ ~>1g' /3.TOC.$ Transducer Measurement Units Feet 

DepthtoWate1(Below Top of Casing) rcJ-~fe, 1 Depth to Transducer ( Be 1 ow water) 17. ~g/ 
Date ?-/J 3 /9';).. Initial Pressure (P 1) 7,z:, d-~ I BTOC* 

I I I 
t; 7, If S- I I Measured by Robert s. Edrington Slug Level or Pressure (Pmax) BTOC* 

Jarometer Reading 
~:IL8 Borehole Diameter 411 Slug Volume O. 13ft (Beginning) ~l8 (End) 

I 
I Time Time Time I Pressure Pressure Pressure 

Observed Elapsed Trans. Measurement Observed Elapsed Trans. Measurement Observed Elapsed Trans. Measurement 

I~ 
1' ~ lt:u-

I~ ~ 
..... ~ 

""' 
__.!; SEE 
~ ATTACHED I ~ 
Ci~ I I -

I. en ~ 
I ·~ I 
L ""' I I 

"" I I 
~ I 
~ 
~ I 

' ~ I I 
SEE I I 

ATTACHED -· 

"' ""- I 

"" I I 

""I ~ 
"" I ~ 

I I I "" c ~ 

I I ""--
I I ~ 

Recordedby ~#~✓ Robert S. Edrington ~&0--
7 ./ v'/ (Sign and Print Name) ~Date) 
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WELL N-75 BASELINE BEFORE SLUG INJECTION 

Unit# 00700 Test# 0 

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 

CT1 2.00 0.033 72.32 0.06 
c:;c 3.00 0.050 72.32 0.06 =:;-

4.00 0.067 72.33 0.07 ~ 
o; 5.00 0. 083 72.33 0.07 c..~ 

er; 6. 00 0 . 100 72 . 33 0. 07 
~ 7. 00 0. 117 72 .35 0. 09 Ct'"") - 8.00 0 .133 72 . 33 0.07 
l.°'Y"J 
CF) 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 0.09 
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 
Slug Volume 0.13 Cu ft 
Step# O 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 69 . 15 3 .11 
0.007 0. 00011 67.85 4.41 

Cd 
-== 0.010 0.00017 71.64 0.62 
~ 0.013 0.00022 71. 72 0.54 
~ 0.017 0.00028 68.66 3.60 c; 
c:,. 0. 020 0.00033 72.26 0.00 cr-1 0.023 0.00039 70.78 1.48 c:;:;t 
~~ 0.027 0.00044 72.24 0.02 - 0.030 0.00050 7f. 75 0. 51 m · 
07 0.0·33"' 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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WELL N-75 SLUG INJECTION 

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

1.417 0.02361 72.22 0. 04 
1. 500 0.02500 72.22 0.04 
1.583 0.02639 72.22 0.04 
1.667 0. 02778 72.24 0.02 
1. 750 0.02917 72.24 0.02 
1.833 0.03056 72.24 0.02 
1. 917 0.03195 72.24 0.02 
2.000 0.03333 72.24 0.02 
2.500 0.04167 72.26 0.00 
3.000 0.05000 72.24 0.02 
3.500 0.05833 72.24 0.02 - 4.000 0.06667 72.24 0.02 - 4.500 -::::;;-- 0.07500 72.24 0.02 

~ 5. 000 0.08333 72 . 24 0.02 .. 
i::::-i 5.500 0. 09167 72 . 24 0.02 
Q'") 6. 000 0. 10000 72 . 26 0. 00 c:; 
m 6. 500 0. 10833 72 . 24 0. 02 
W:""2!!.. 

7. 000 0.11667 72 . 26 0. 00 t.--0 
Ci") 7.500 0.12500 72.26 0.00 

8.000 0.13333 72.24 0.02 
8 . 500 0.14167 72.26 0.00 
9. 000 0.15000 72.26 0.00 
9. 500 0.15833 72.26 0. 00 

10.000 0.16667 72 . 26 0.00 
12 .000 0.20000 72.26 0.00 
14.000 0.23333 72.26 0.00 
16.000 0.26667 72.27 -0.01 
18.000 0.30000 72.29 -0.03 
20.000 0.33333 72.29 -0.03 
22.000 0.36667 72 . 29 -0.03 
24.000 0.40000 72 . 29 -0.03 
26.000 0.43333 72.29 -0.03 
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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. 01 
1.00 0.017 72.27 0. 01 

~...,_, 2.00 0.033 72 . 27 0.01 
-= 3.00 0.050 72.27 0.01 -- 4. 00 0.067 72.29 0.03 _, 
~ 

If; 5. 00 0. 083 72 . 29 0.03 
c,:::l 6. 00 0 .100 72.27 0.01 O"i' 
c:::) 7. 00 0.117 72.27 0.01 m 8.00 0 .133 72.29 0.03 """""' ('t"') 9.00 0 .150 72.29 0.03 07 

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. 01 
25.00 0.417 72 . 27 0.01 
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 72.3 2 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 0-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: Leve 1 ( F) TOC 
Slug Withdrawal 
SWL 72.26 
Scale factor 50.18 
Slug Volume 
Step# 0 07/13 11 :32 

Time:min Time:hrs 0-T-W:Ft d(WL):Ft 
-------- -------- -------- --------

0.000 0.00000 71. 91 -0.35 
0.003 0.00006 72.97 0.71 

-::r- 0.007 0. 00011 74.46 2.20 - 0.010 0.00017 74.11 1.85 -.,J 

0.013 0.00022 74.08 1.82 ~ 

• 0.017 0.00028 74.00 1. 74 c:,; er, 0.020 0.00033 73.98 1. 72 c:,. 0.023 0.00039 73.95 1. 69 m 
"""""' 0.027 0.00044 73.89 1. 63 
~ o-=-, 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 

Time:min Time:hrs 0-T-W:Ft d(WL):Ft 
-------- -------- -------- --------

1. 500 0.02500 72 . 26 0.00 
1.583 0.02639 72.26 0.00 
1.667 0. 02778 72.26 0.00 
1. 750 0.02917 72.26 0.00 
1.833 0.03056 72.24 -0.02 
1. 917 0.03195 72.26 0.00 
2. 000 0.03333 72.26 0.00 
2.500 0. 04167 72.26 0.00 
3.000 0.05000 72.26 0.00 
3.500 0.05833 72.26 0. 00 
4.000 0.06667 72.26 0.00 

Ln 4.500 0.07500 72.26 0.00 -- 5.000 0.08333 72.26 0.00 _..,., 
.,..J 5.500 0.09167 72.26 0.00 ~ 

~ 6.000 0.10000 72.26 0.00 
C5< en 6. 500 0. 10833 72.24 -0.02 
~ 7. 000 0 .11667 72.24 -0.02 m ....,,,.,. 7. 500 0.12500 72.24 -0.02 
~~ 8.000 0.13333 72.26 0.00 er=; 

8.500 0.14167 72.26 0.00 
. 9 . 000 0.15000 72.24 -0.02 

9. 500 0.15833 72.24 -0.02 
10 . 000 0. 16667 72.24 -0. 02 
12 . 000 0.20000 72.26 0.00 
14 . 000 0.23333 72.26 0. 00 
16.000 0.26667 72.26 0.00 
18.000 0.30000 72.27 0.01 
20.000 0.33333 72 . 27 0. 01 
22 . 000 0.36667 72.27 0. 01 
24 . 000 0.40000 72.27 0.01 
26.000 0.43333 72.27 0.01 
28.000 0.46667 72.29 0. 03 
30.000 0.50000 72.29 0.03 
32 . 000 0.53333 72.29 0.03 
34.000 0.56667 72.29 0.03 
36 . 000 0.60000 72.29 0.03 
38.000 0.63333 72.29 0.03 
40 . 000 0.66667 72 .30 0.04 
42.000 0.70000 72.30 0.04 
44.000 0.73333 72.29 0.03 
46.000 0.76667 72.30 0.04 
48.000 0.80000 72.30 0.04 
50.000 0.83333 72 . 30 0. 04 
52 . 000 0.86667 72.30 0. 04 
54.000 0.90000 72.29 0.03 
56.000 0.93333 72 . 29 0.03 
58.000 0.96667 72.29 0.03 
60.000 1.00000 72.27 0. 01 
62.000 1.03333 72 . 29 0.03 
64 . 000 1.06667 72.30 0. 04 
66.000 1.10000 72.30 0. 04 
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WELL N-75 SLUG WITHDRAWAL 

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

. ,. __ .,..:r- •. ·· 

68 . 000 1.13333 
70. 000 1.16667 
72.000 1.20000 
7 4. 000 1. 23333 
76. 000 1. 26667 
78 .000 1.30000 
80.000 1.33333 
82.000 1.36667 
84.000 1.40000 
86. 000 1. 43333 

72.30 
72.32 
72.30 
72.29 
72.30 
72.30 
72.30 
72.30 
72.30 
72..30 

0-25 

0. 04 
0.06 
0.04 
0.03 . 
0.04 
0.04 
0.04 
0.04 
0.04 
0. 04 
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WELL N-75 SLUG INJECTION DATA COULD NOT BE ANALYZED . 
***************************************************** 

WELL N-75 SLUG WITHDRAWAL 
**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE= "THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 
************************************************ 
************************************************* 
RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL. 
************************************************ 
Re (ft) 

0 . 2937 

Rw (ft) 

0.4170 

Le (ft) 

15.2400 

Lw (ft) 

15.2400 

H (ft) 

30 . 0000 
************************************************ 
Le/Rw = 36.5467600 
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) 8.000000E-002 
1/t ln(Yo/Yt)= 6.4377520 
ln[(H-Lw)/Rw]= 3.5665900 
ln(Re/Rw)= 2.3711930 
************************************************ 
K (ft/day) = 62.2306300 
************************************************ 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)= 948.3947000 
************************************************ 
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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 
transmi ss i vity. 

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 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 ft 3/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: 

Transmi ss i vity Hydraulic 
Methods ( ft 2/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 th~ _~ooper and Jacob method (Figure D-6) . 

. -~.-... ..,.-... ·, 
An error in collecting recovery data prevented interpretation. 
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Figure D-5. 

3.75 

4.00 

.:_ · 2.3 (2965 ft3/d) T-......... . 
4.25 

4.50 

4.75 

101 

47t (0.45 ft) 

;= 1206 ft/d . 

t=0.83 .min. 

1 •- ' 10° 

TIME (minutes) 

101 

Well N-76 Drawdown during Development. 

WELLN-76> 
Drawdown During Development 

2 July; 1992 

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# 0 

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 0-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 ' =s-s "2/2b 
Step# 0 07/02 10:08 b=30 ft 

Time:min Time:hrs 0-T-W:Ft s s I 

---- ---- - ---- -- - -------- -------- ---- --------
0.000 0.00000 67.44 1.81 1.7554 

,::-....1 0.003 0.00006 65 . 63 0.00 0.0000 r;,,.J 
=::::--- 0. 007 0. 00011 65 .81 0.18 · 0.1795 
~ .. 0.010 0.00017 65.87 0.24 0.2390 
c;:;l 0.013 0.00022 65.94 0.31 0.3084 t:Tt 
c=, 0.017 0.00028 66.02 0.39 0.3875 m 0.020 0.00033 66.11 0.48 0.4762 --C"t""J· o. 023 ··- o. 00039 66 .17 0.54 0.5351 
O"") . -~ -""'·''' -···· 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. 9053 
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 2.41 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 $ I 

-------- -------- -------- -------- ----- ------ -
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. 4455 
3.000 0.05000 69.42 3.79 3.5506 

m 3.500 0.05833 69.50 3.87 3.6204 
C-...J 4.000 0.06667 69.53 3.90 3.6465 -~ c.=? 4.500 0.07500 69.58 3.95 3.6900 • 5.000 0.08333 69.62 3. 99 3 . 7247 i::5 en 5. 500 0.09167 69 . 65 4. 02 3 . 7507 
~ 
m 6. 000 0.10000 69 . 68 4. 05 3 . 7766 .,..,. 

6.500 0.10833 69.70 4. 07 3. 7939 m 
0-, 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. 46 4. 1285 
48 . 000 0.80000 70.11 4. 48 4. 1455 
50 . 000 0.83333 70 . 10 4.47 4.1370 
52.000 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 s $ I 

-------- ------ -- -------- -------- ------------
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 

·::;r' 88.000 1. 46667 70 .19 4.56 4.2134 ~...J 
:;;;- 90.000 1.50000 70.20 4.57 4.2219 
c:::,, 

92.000 1.53333 70.20 4.57 4.2219 • c,:'i. 94.000 1. 56667 70.22 4.59 4.2389 
0-, 
C;: 96.000 1.60000 70.21 4.58 4.2304 
('I'.")' 98.000 1.63333 70.23 4.60 4.2473 
-"'"" 
t."'T"'l 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 

(F) TOC INPUT 1: Level 
Recovery 
SWL 
Scale factor 

65.63 [DOES NdT AGREE WITH DATA] 
10.03 
0.05 Offset 

Step# 0 07/02 12:14 

Time :min Time:hrs 0-T-W:Ft 

0.000 0.00000 
0.003 0.00006 
0.007 0.00011 
0.010 0.00017 
0 . 013 0 . 00022 
0. 017 0.00028 
0.020 0.00033 
o. 023 -0-.-00039 
0. 027 0.00044 
0.030 0.00050 
0. 033 0.00056 
0. 050 0.00083 
0.067 0.00111 
0. 083 0.00139 
0. 100 0.00167 
0. 117 0.00194 
0. 133 0.00222 
0. 150 0.00250 
0. 167 0.00278 
0.183 0.00306 
0. 200 0. 00333 
0.217 0.00361 
0. 233 0.00389 
0. 250 0.00417 
0.267 0.00444 
0.283 0. 00472 
0.300 0.00500 
0.317 0.00528 
0.333 0.00556 
0.417 0.00695 
0. 500 0.00833 
0.583 0. 00972 
0.667 0.01111 
0. 750 0.01250 
0.833 0.01389 
0. 917 0. 01528 
1. 000 0. 01667 
1.083 0.01805 
1.167 0.01945 
1. 250 0. 02083 

65 . 08 
66 .12 
65.45 
65.33 
65.25 
65.20 
65.11 
65.03 
64.95 
64.87 
64.79 
64.45 
64 . 17 
63 . 93 
63.74 
63.57 
63.43 
63.32 
63 . 21 
63 . 10 
63 . 01 
62 . 93 
62.86 
62.80 
62.76 
62. 71 
62.67 
62.63 
62.60 
62.46 
62.38 
62 . 32 
62 . 28 
62 . 25 
62 . 23 
62.21 
62 . 20 
62 . 18 
62.17 
62 . 16 
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WELL N-76 RECOVERY AFTER DEVELOPMENT 
Time:min Time:hrs 0-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 

UJ 4.000 0.06667 61. 76 
(-....J 4.500 0.07500 61. 72 ---· 5.000 0.08333 61.69 ..,J 

~ 
If 5.500 0.09167 61.66 

r:::::::;. 6.000 0. 10000 61.64 Cf'; 
c=, 6. 500 0.10833 61. 62 
ll."."n 7.000 0 .11667 61.60 -c."'T"} 7. 500 0 .12500 61. 58 07 

8. 000 0 .13333 61. 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 
60.000 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 

SElOOOB 
Environmental Logger 

07/13 07:09 

Unit# 00001 Test# 0 

INPUT 1: Level (F) TOC 

Reference 67.60 
Scale factor 10.03 
Offset 0.05 

Step# 0 07/09 11 : 10 
r·~ 
C,....J Time:min Time:hrs D-T-W:Ft d(WL):Ft =:;-
t~ -------- ---- - --- - - - - ---- - --- - ---

it 0 0.0000 67.64 0. 04 (:5. 
er, 1 0.0167 67 . 64 0. 04 
c:)" 
m 2 0.0333 67 . 64 0. 04 
'"""""° 3 0.0500 67 . 64 0.04 ~'"t"?: 
en 4 0.0667 67 . 64 0.04 

5 0.0833 67 .63 0. 03 
6 0 . 1000 67 . 63 0.03 
7 0 .1167 67 . 63 0.03 
8 0 .1333 67 .64 0. 04 
9 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 

a:;: 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 If 
r::=t' 51 0.8500 67.65 0.05 er> 
Cl 52 0.8667 67.66 0. 06 
m 53 0.8833 67.65 0.05 -~"'I"} -5-4: 0.9000 67.66 0.06 
er.,. 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 3

. The 
slugging rod was completely removed from the well for slug withdrawal . 

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

Water-Level 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 2/d)* Conductivity 

(ft/d) * 

In.iection 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 0-7 and 0-8). 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 appli ed 
(Figure 0-9). 
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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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WELLN;;.76 

SLUG WITHDRAWAL 

9 July, 1992 

10·2 ..._ _________ ...._ ___________ ...,......, __________________ _ 

0.0 0.5 1.0 
TIME (minutes) 

1.5 

Figure D-9. Well N-76 Slug Withdrawal. 
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WHC-SD-EN-DP-0~&. 

BOREHOLE TEST INFORMATION Page _J__ of __ 

Borehole /'tq - N7-fo 
Borehole 
Diameter 4 inches Hanford Coordinates ---~~1/..;.A.;.._ ______ _ 

Interval Tested (o4 , 3 0 '- ~ ~ .~ 9 
1 

61oG 
I 

Depth Interval G 'f, JO I - '8 '{. '3 9 Brrc. 

Instantaneous Sl uq test c::,.,, 3 9 1 12 -r .,. TestType ______________ BoreholeDepth CJ'1• u 10!,,, 

Instruction Used _W_H_C_-C_M_-_?_-? __ E_I _I _l_O_. l ___ _ 

EQUIPMENT 
NAME 

ELECTRIC SOUNDER 

DATA LOGGER 

PRESSURE TRANSDUCER 

SLUGGING ROD 

STEEL MEASURING TAPE 

MEASUREMENT DATUM 

Control0atum Tap nf 6" Casing (T D C ) 

Elevation N/ A 

Electric Sounder _..;.T..;.. oc..;•..;.c..;.. ---------

SOLINST 

DESCRIPTION 

SN-F,-'-1 

IN SITU INC. SN-tK!!>-~l{c,. 

IN SITU Inc. SN-3.,-oj'r~ 

6'x 2" (0.13 ft3~ 
'3ao' 

GRADUATED STEEL TAPE ~~~c: 

WELL HEAD DIAG~M 

1- 6" -r 
I 

J- 4"-! I 
J. .JI' 

I 
_i_ 

• 

Steel Tape T. 0. C. 
3-~~/ 

Pressure Transducer T. 0 . C . ....:...:..=...:..::e..:..---------
COMMENTS 

}/I Dc.u... to a ~igcal ""' 1,+,'o,v' tic,. 5~ l....l0-1: 

p9a,{,·JJ~ /e 15< ~ &foe< Sf~ 1':J'ec:fa~,,.,1 
& cbr;,c..Ptm: ef&e,/,~ v"1~9 -d;-
SY<s f-o o.oroa1 k:z'lt: :&J~,.,-/,>-;J inf. 

7/u,J.. dt/M f-(;{fuc{ ffe- t,;i-fq/~,J~ 

ffir sr::5. 

. 

Recorde<iby:~? Robert S. Edrinqton 
S,gn and Print Name 

-· l l 
I 
I 
j 

I 

0-42 B0-6000-295 (05189) 
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INSTANTANEOUS SLUG TEST DATA.SHEET .-- INJECTION Page_l _of 5"' 

8 

..J t • I JI. 
Interval Tested {p J • 3o - ?:::f . 3j f> ICC.. 

DepthtoWatet(Below Top of Casing)C,1-.t,o' 

Date z:/9/C/d:-
Measured by Robert S. Edrington 

_ J ~~ Jarometer Reading 
Slug Volume ~=..;...;...a..;..< (!Beginning) N /A (End) N /A 

f). 0 (,.. .t'+ ~ 
Time Time 

Time ___ J'""';) _____ c)_q.___ ___________ _ 

Transducer Measurement Units Feet ---------
Depth to Transducer (Bel ow water) / '--/, C9 

Initial Pressure (P 1) C, 7. /p O .1 BTOC* 

Slug Level or Pressure (Pmax) fp::;, ~9.1 BTOC* 

Borehole Diameter _..:.4_11 ___________ _ 

Time 
' Observed Elapsed 

Pressure 
Trans. Measurement Observed Elapsed 

Pressure 
Trans. Measurement Observed Elapsed 

Pressure 
Trans. Measurement 

SEE 

ATTACHED 

I 
r-

1 

I I 
I I 

SEE 

ATTACHED 

~ I 

"" I •~ I I ""I I 

I "" I I ~ 

I "' I ~ 

I "" I ~ 

Recorded by --:.~:...-~....:ii~...:....::l'4~;..q.-...,~.1.;~,:;:::i../!.~v~=--,---,..,,-R-o~b,-e_r-:-t_S_._E_d_r_i _n g_t_o_n __ _ 
, f / r:J (Sign and Print Name) 

0
_ 4

3 
80-6000-293 {07190) 
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WELL N-76 SLUG INJECTION 

SElOOOB 
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 
t.n Time:min Time:hrs D-T-W:Ft d(WL):Ft m 
~ c:,: -------- -------- -- - ----- --------

• 0. 000 0.00000 67 . 60 0. 00 
c::J 0. 003 0.00006 67.60 0.00 en 
i:::=;: 0.007 0.00011 67.60 0. 00 C'n 0.010 0.00017 63 . 95 3.65 .....,,,.. 
m 0.013 0.00022 62.29 5.31 cr.i 

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 0. 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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WELL N-76 SLUG INJECTION 

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

1.083 0. 01805 67.55 0. 05 
1.167 0.01945 67.56 0. 04 
1.250 0.02083 67 . 56 0. 04 
1.333 0.02222 67.56 0.04 
1. 417 0.02361 67.57 0.03 
1.500 0.02500 67.57 0.03 
1.583 0.02639 67.57 0. 03 
1.667 0. 02778 67 . 57 0.03 
1. 750 0.02917 67.57 0.03 
1.833 0.03056 67.57 0. 03 
1. 917 0.03195 67 . 58 0.02 

it.JO: 2. 000 0.03333 67.58 0. 02 
(T) 2.500 0.04167 67 . 58 0. 02 _,_ 

3. 000 0.05000 67.58 0.02 _, 
e,;j 

• 3.500 0.05833 67.58 0.02 
~ 4. 000 0.06667 67 . 59 0. 01 er;. 
c::) 4. 500 0.07500 67 . 59 0. 01 en 5.000 0. 08333 67.59 0. 01 = 
Ct, 5.500 0.09167 67.59 0.01 cr:r 

6.000 0 .10000 67.59 0.01 
6. 500 0.10833 67.60 0. 00 
7. 000 0.11667 67.59 0. 01 
7.500 0.12500 67.59 0.01 
8.000 0 . 13333 67.60 0. 00 
8 . 500 0.14167 67.60 0.00 
9.000 0 .15000 67.60 0. 00 
9.500 0. 15833 67.59 0. 01 

10.000 0.16667 67.59 0. 01 
12.000 0.20000 67 . 60 0.00 
14.000 0.23333 67.60 0.00 
16 . 000 0.26667 67 . 60 0.00 
18.000 0.30000 67.59 0.01 
20.000 0.33333 67 . 60 0.00 
22.000 0.36667 67.59 0.01 
24.000 0.40000 67.60 0. 00 
26.000 0.43333 67.59 0. 01 
28 . 000 0.46667 67.59 0.01 
30.000 0.50000 67.59 0.01 
32 . 000 0.53333 67 . 59 0.01 
34.000 0.56667 67.60 0. 00 
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.. 
WELL N-76 BASELINE FOR SLUG WITHDRAWAL 

SElOOOB 
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 

,r-....._ Step# 0 07/09 12:45 
C'n -..J Time:min Time:hrs D-T-W:Ft d(WL):Ft Cj 

• -------- -------- -------- --------c::,. 
en 0 0.0000 67.6 ·o 
c::) 1 0.0167 67 . 59 -0 . 01 m 
"""""'- 2 0.0333 67.59 -0 . 01 m - 3 0.0500 67.59 -0 . 01 er, .. ---

4 0.0667 67.58 -0.02 
5 0.0833 67.59 -0.01 
6 0 .1000 67.59 -0.01 
7 0.1167 67 . 59 -0.01 
8 0 .1333 67 . 59 -0.01 
9 0.1500 67 . 59 -0 . 01 

10 0 .1667 67.59 -0.01 
11 0 .1833 67.59 -0.01 
12 0.2000 67.59 -0.01 
13 0.2167 67 . 59 -0.01 
14 0.2333 67.58 -0.02 
15 0.2500 67.58 -0.02 
16 0..2667 67.58 -0.02 
17 0.2833 67.58 -0.02 
18 0.3000 67.59 -0.01 
19 0.3167 67.59 -0.01 
20 0.3333 67.59 -0.01 --
21 0.3500 67.58 -0.02 
22 0.3667 67..59 -0.01 
23 0.3833 67.59 -0.01 
24 0.4000 67.59 -0.01 
25 0.4167 67.59 -0.01 
26 0.4333 67.58 -0.02 
27 0.4500 67.58 -0.02 
28 0.4667 67.58 -0.02 
29 0.4833 67.58 -0.02 
30 0.5000 67.58 -0.02 
31 0.5167 67.59 -0.01 
32 0.5333 67.58 -0.02 
33 0.5500 67.59 -0.01 
34 0.5667 67.59 -0.01 
35 0.5833 67.59 -0.01 
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WELL N-76 SLUG WITHDRAWAL 

SElOOOB 
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 
OJ 

Time:min Time:hrs 0-T-W:Ft d(WL):Ft m ----~ -------- -------- -------- --------
~ 0.0000 0.0000 67.6 0 
~ 0.0033 0.0001 71. 94 4.34 V l 
c::i, 0.0066 0.0001 66.95 -0.65 m 0.0099 0.0002 69.72 2.12 """""" m 0.0133 0.0002 68.82 1. 22 Cf""") 

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 68.73 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 0-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 

er, 2.0000 0.0333 67 .6 0 
m 2. 5000 0.0417 67.6 0 :;;-

3.0000 0.0500 67.6 0 ~ 
it 3. 5000 0.0583 67.6 0 
~ en 4 . 0000 0.0667 67.6 0 
Cj; 4. 5000 0.0750 67 . 6 0 m - 5.0000 0.0833 67.6 0 
~......-; 5.5000 0.0917 67.6 0 Cf"'): 

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. 
***************************************************** 

WELL N-76 SLUG WITHDRAWAL 
**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD . 
SOURCE= "THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER , VOL 27, NO. 3, MAY-JUNE 1989 . 
************************************************ 
************************************************* 
RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL. 
************************************************ 
Re (ft) 

0.2937 

Rw (ft) 

0.4170 

Le (ft) 

16.7900 

Lw (ft) 

16.7900 

H (ft) 

30.0000 
************************************************ 
Le/Rw = 40 .2637900 
A= 2.8572500 
B= 4.466348E-001 
C= 2.4517180 
SANDPACK POROSITY= 4.000000E-001 
t (min)= 5.000000E-001 
1/t= 2.0000000 
Yo= (ft) 1.2000000 
Yt= (ft) 2.200000E-002 
1/t ln(Yo/Yt)= 7.9980690 
ln[(H-Lw)/Rw]= 3.4556430 
ln(Re/Rw)= 2.4572510 
************************************************ 
K (ft/day) = 72.7230100 
************************************************ 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)= 1221.0190000 
************************************************ 
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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 scree ned 
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 3/ d) 

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

Water-Level Measurement Methods: pressure transducer with data logge r 

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 O 

INPUT 1: Level (F) TOC 
Re.ference 71.060 
SG 1.000 
Linearity 0.000 
Scale factor 10 .110 
Offset 0.000 

("£1 
Delay mSEC 50.000 

;::;-
=:;- Step 0 11/18 08:29:02 
~ 

-- . c.::,. Time:min Time:hrs D-T-W:Ft d(WL):Ft Q'""t 
~ -------- -------- -------- --------
m 0 0.000 71. 060 0.000 ~ 

~'"Y) - 1 0.017 71.056 0.004 .. - ---
a=, 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 . 100 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 0.016 
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WELL N-77 DRAWDOWN 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 ·::r Offset 0.000 :::r--:;:;- Delay mSEC 50.000 

~ 

"' s'=s-s "2/ 2b 
~ Step 0 11/18 08:53:23 b = 30 ft 

I ~ 
c::, 
t.'."n Time:min Time:hrs D-T-W:Ft s $ I 

"""""" t."'n -------- -------- -------- ----------- ------------
er--, 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 0.9969 
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 $ I 

-------- -------- -------- ----- ------ ----------- -
0. 917 0.015 73.520 2.460 2.3591 
1. 000 0.017 73.565 2.505 2. 4004 
1. 083 0. 018 73.616 2.556 2. 44 71 
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 

t...r") 1.833 0.031 73.919 2.859 2.7228 
::::r 1. 917 0.032 73.951 2.891 2.7517 ::;;:-
c:l 2.000 0.033 73.974 2.914 2. 7725 

t . 
2.500 0.042 74.098 3. 038 2.8842 CJ 

en. 3. 000 0. 050 74 . 207 3. 147 2. 9819 
C) 

3. 500 0. 058 74 . 280 3 . 220 3 . 0472 l.'."'n ...,..,. 
4.000 0.067 74.331 3.271 3.0927 :."'n 

er, 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 74.612 3.552 3.3417 
9. 500 0. 158 74 . 622 3.562 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 3.4007 
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 3.641 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 0-T-W:Ft s $ I 

-------- -------- ------ -- -------- - - - --- - -- --- ---
32.000 0.533 74.727 3.667 3. 4429 
33.000 0.550 74.724 3.664 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 

u::, 44.000 0.733 74.740 3.680 3.4543 -:::;-- 45.000 0. 750 74.746 3.686 3.4596 :,J 

~ 46.000 0.767 74.746 3.686 3.4596 f 
c:::t 47.000 0.783 74.743 3. 683 3.4569 
£71 48.000 0.800 74.743 3.683 3.4569 c=)c 
m 49.000 0.817 74 . 743 3.683 3. 4569 
~ 

50.000 0.833 74 . 746 3.686 3.4596 m -
CF) 51. 000 0.850 74.752 3.692 3. 4648 

52 . 000 0.867 74 . 756 3 . 696 3. 4683 
53 . 000 0.883 74.752 3.692 3.4648 
54.000 0. 900 74 . 752 3.692 3. 4648 
55.000 0. 917 74 . 756 3.696 3. 4683 
56 . 000 0.933 74 . 759 3.699 3.4710 
57.000 0.950 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 3.692 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 74.772 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 RECOVERY 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 

r-,._ Scale factor 10.110 
::;;- Offset 0.000 -_. 

Delay mSEC 50.000 9 • s=s-s /\ 2/2b 
~ en Step O 11/18 10:10:44 b=30 ft tp=76 min 
c:; 
en - Time:min Time:hrs D-T-W:Ft 
("t'j 

s s I (tp - tr) / tr 
er, -------- -------- -------- ----------- ----------- ------------

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 74.516 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 s $ I (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 0.6557 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 O. 5-940 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 
y'j 3.500 0.058 71. 420 0. 360 0.3578 22. 71 ~ 
~ .....,. 4.000 0.067 71. 366 0.306 0.3044 20.00 
m 4.500 0.075 71.324 0.264 0.2628 17.89 
er; 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 13.67 
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 0.350 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 Aquifer 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 

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

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

Water-Level Measurement Methods: pressure transducer with data logger 

Maximum Change in Water Level: 1.5 ft 
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RESULTS: 

Transmi ss i vity Hydraulic 
Test ( ft 2/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 0-10 and 0-11). 
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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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WHC-SD-EN-DP-056, 
VALIDATED 

Rev. o~ 1l11t:c. 
SiGN..a. ;-u~~m:. TJ; -

BOREHOLE TEST INFORMATION page I of /O 

Borehole 199-N-77 Borehole Diameter 4 in. Hanford Coordinates N/A 
--

Interval Tested 98 .90'-71 .06' Depth lnteNal 98 _90_88 _66, 
(screened) 

Test Type : Instantaneous Slug 

Borehole Depth : 98 .90' BTOC Instruction Used: WHC-CM-7-7 (Ell 10.1) 

EQUIPMENT 

NAME 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 : 7-9-93 
-

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 ' ' 
' ~ 4" •. ' 

' Electric Sounder: TOC 6" ;.+;~,· · -r · ..... 
Steel Tape : TOC 6" 

- - -•--
Pressure Transducer : TOC 6" 3 .50' 

- Ii .. l COMMENTS 

I 0.5' 

~ 
t 

~ k@_/ 
N.A. 

~ s s 
, 

Recorded by: L -= jj_( / • - James A Coates Date : 12- 16-92 

Sign and Print Name 
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INSTANTANEOUS SLUG TEST DATA SHEET : INJECTION page~ of lrJ 

Borehole: 199-N-77 Time : Start End 

lnteNal Tested : 98.90'-71 .06" Btoc 6" 1122 1140 
Baseline 

Depth To Water: . 98 .90' Btoc 6" 
Injection: 1140 1210 

Depth to Transducer : 16.160' BWL 
Date: 11-18-92 

Measured by: James A. Coates 71 .06' 
Initial Pressure (Pi) : 

Slug Volume: 0.13 cu. ft. 
69.946' Slug Level/Pressure (Pmax) 

Barometric Reading : 
Borehole Diameter: 4" 

Beginning: N/A End : N/A 

Time Pressure Time Pressure Time Pressure 

ObseNed Trans.Measurement Observec Elapsed Trans.Measurement ObseNed Elapsed 
rans.Measurement 

Elapsed 

~ 
'~ 

" ~ 
::iee Attached 
DatR 

~ 
~ 

~ 
' 
~~ 

,ee Attached 
"'I-·---
~ 

"'-
" 

~r--

~ 
~ 
~ 

Recorded by: ~, -· (j ( · - - James A. Coates Date : 12-16-92 
Sign and Print Name 

D-62 
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I 
INSTANTANEOUS SLUG TEST DATA SHEET : WITHDPAWAL paged ofl Q 

Borehole: 199-N-77 Time : Start End 

Interval Tested: 98.90'-71 .06" Btoc 6" 
Baseline 

1122 1140 

Depth To Water: 98.90' Btoc 6" 
Withdrawal 1210 1240 

Depth to Transducer : 16.160' BWL 
Date : 11-18-92 

Measured by: James A Coates 71.06' 
Initial Pressure (Pi): 

Slug Volume : 0.13 cu . ft. 
72.550' Slug Level/Pressure (Pmax) 

Barometric Reading: 
Borehole Diameter : 4" 

Beginning: N/A End : N/A 

Time Pressure Time Pressure Time Pressure 

Observed! Elapsed Trans.Measurement Observec Elapsed Trans.Measurement Observed Elapsed rans.Measurement 

~ 
' 
~ 

" ~ 
;:,ee Attacnea 
nA.ta 

~ 
~ 
~ 

I'-. 

~~ 
3ee Attached ,~,-
- - ·-

~ 
~ 

"' ~ 
~ 

~~ 
~ 
~ 

I Recorded by: , L ~ -1. G.,:mil"i James A. Coates Date : 12-16-92 

Sign and Print Name 

0-63 
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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 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 70.996 0.064 
6 0. 100 70.996 0.064 
7 0.117 70.992 0.068 
8 0 .133 70.992 0.068 
9 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 
SG 
Linearity 
Scale factor 
Offset 
Delay mSEC 

71.060 
1.000 
0.000 

10 .110 
0.000 

50.000 

Step O 11/18 11:40:02 

Time:min Time:hrs 0-T-W:Ft d(WL):Ft 

0.001 
0.008 
0.017 
0.025 
0.033 
0.042 
0.050 
0.058 
0.067 
0.075 
0.083 
0 .100 
0. 117 
0 .133 
0 . 150 
0 .167 
0 .183 
0.200 
0.217 
0.233 
0.250 
0.267 
0.283 
0.300 
0.317 
0.333 
0.417 
0.500 
0.583 
0. 667 
0.750 
0.833 
0.917 
1.000 

0.0000 
0.0001 
0.0003 
0.0004 
0.0006 
0.0007 
0.0008 
0.0010 
0. 0011 
0.0013 
0.0014 
0.0017 
0.0019 
0.0022 
0.0025 
0.0028 
0.0031 
0.0033 
0.0036 
0.0039 
0.0042 
0.0044 
0.0047 
0.0050 
0.0053 
0. 006 
0.007 
0.008 
0.010 
0.011 
0. 013 
0.014 
0.015 
0.017 

70.945 
70.092 
69.224 
69.946 
69.917 
69.799 
70.022 
70.134 
70.179 
70.274 
70.332 
70.408 
70.482 
70.526 
70.590 
70.625 
70.661 
70.699 
70.731 
70.756 
70. 772 
70.788 
70.807 
70.820 
70.833 
70.846 
70.884 
70.916 
70.938 
70.954 
70.967 
70. 977 
70.986 
70.989 
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0.115 
0.968 
1.836 
1.114 
1.143 
1. 261 
1.038 
0.926 
0.881 
0.786 
0.728 
0.652 
0.578 
0.534 
0.470 
0.435 
0.399 
0.361 
0.329 
0.304 
0.288 
0.272 
0.253 
0.240 
0.227 
0.214 
0 .176 
0 .144 
0 .122 
0 .106 
0.093 
0.083 
0.074 
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 

,r-_ 2.000 0.033 71.024 0.036 
c..n 2.500 0.042 71.031 0.029 
:;:;-- 3. 000 0.050 71.037 0.023 ~ 

• 3.500 0.058 71.040 0.020 
C5-en 4.000 0.067 71.044 0.016 
c:,: 4. 500 0.075 71.047 0. 013 (Y) 
~ 5. 000 0.083 71.047 0.013 
(Y) 5.500 0.092 71.047 0.013 07 

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 H.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 0.010 
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 WITHDRAWAL 

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 
CQ 
'::!l -Ci Time:min Time:hrs 0-T-W:Ft d(WL):Ft 

tl 

~ ---- ---- -------- -------- -- ---- --
er~ 0.008 0.0001 72.157 1.097 
~ 0.017 0.0003 72 . 550 1.490 ~ - 0. 025 . 0.0004 72.362 1.302 I ("'f'?: 

' CF) 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 0.0010 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 o.26i 
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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Time:min Time:hrs 0-T-W:Ft d(WL):Ft 
-------- -------- -------- --------

1. 250 0.021 71.107 0.047 
1.333 0.022 71.104 0.044 
1. 417 0.024 71.101 0.041 
1. 500 0.025 71. 098 0.038 
1. 583 0.026 71.098 0.038 
1.667 0.028 71.095 0.035 
1. 750 0.029 71.091 0.031 
1.833 0.031 71. 088 0.028 
1. 917 0.032 71.088 0.028 
2.000 0.033 71.085 0.025 
2. 500 0.042 71.079 0.019 

er, 3.000 0.050 71.072 0.012 
i...n 3.500 0.058 71.069 0.009 
::;;-- 4.000 0.067 71.066 0.006 ~ 

• 4. 500 0.075 71.063 0.003 
c:::r 5.000 0.083 71.063 0 . 003 er, 
c:): 5. 500 0.092 71.063 0.003 m 6.000 0 .100 71.060 0.000 ........ 
("'t") 6.500 0.108 71.060 0.000 c:r, 

7.000 0.117 71.056 -0.004 
7. 500 0 .125 71.056 -0.004 
8.000 0.133 71.060 0.000 
8. 500 0 . 142 71.056 -0.004 
9.000 0. 150 71.056 -0.004 
9.500 0.158 71.056 -0.004 

10.000 0.167 71.056 -0.004 
11. 000 0.183 71.056 -0.004 
12.000 0.200 71.056 -0.004 
13.000 0.217 71.056 -0.004 
14.000 0.233 71.056 -0.004 
15.000 0.250 71.056 -0.004 
16.000 0.267 71.056 -0.004 
17.000 0.283 71.056 -0.004 
18.000 0.300 71.056 -0.004 
19.000 0.317 71.056 -0.004 
20.000 0.333 71.056 -0.004 
21. 000 0.350 71.056 -0.004 
22.000 0.367 71.056 -0.004 
23.000 0.383 71.056 -0.004 
24.000 0.400 71.056 -0.004 
25.000 0.417 71.056 -0.004 
26.000 0.433 71.056 -0.004 
27.000 0.450 71.056 -0.004 
28.000 0.467 71.056 -0.004 
29.000 0.483 71.056 -0.004 
30.000 0. 500 71.056 -0.004 
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WELL N-77 SLUG INJECTION 
**************************************************** 
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. 
************************************************ 
Re (ft) 

0.1670 

Rw (ft) 

0.4170 

Le (ft) 

10.3000 

Lw (ft) 

27.8000 

H (ft) 

30.0000 
************************************************ 
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 ln(Yo/Yt)= 6.8023950 
ln[(H-Lw)/Rw]= 1.6631270 
ln(Re/Rw)= 2.6228050 
************************************************ 
K (ft/day) = 34.7821200 
************************************************ 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)= 358.2558000 
************************************************ 
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WELL N-77 SLUG WITHDRAWAL 
**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER ANO RICE SLUG TEST METHOD. 
SOURCE= "THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 
************************************************ 
Re (ft) Rw ( ft) Le (ft) Lw (ft) H (ft) 
--------------------------------------------------
0.1670 0.4170 10.3000 27.8000 30.0000 

************************************************ 
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 ln(Yo/Yt)= 11.1066300 
ln[(H-Lw)/Rw]= 1.6631270 
ln(Re/Rw)= 2.6228050 
************************************************ 
K ( ft/day) = 56.7906000 
************************************************ 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)= 584.9432000 
************************************************ 
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