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COMPLETION REPORT FOR THE FROG POND GROUNDWATER INVESTIGATION

1.  INTRODUCTION

Historical highs for nitroaromatic compounds have been reported over the past
several years in wells in the vicinity of Frog Pond, most notably MW-2012.
Concentrations of nitroaromatic compounds have increased at this location since 1997.
Initial increases were attributed to soil remediation activities performed at the
Department of Energy in this area and possibly remedial activities performed by the
Corps of Engmeers in nearby Army Lagoon 1.

1.1 Purpose and Objective

The purpose of this groundwater 1nvest1gatlon was to obtain data from the
existing and newly installed monitoring wells in order to delineate the areal extent of
groundwater contamination in the Frog Pond area. Data was also used in an ‘effort to
identify the source(s) or nitroaromatic impact to the groundwater in this area.

The objective of these groundwater field studies was to identify the groundwater
flow directions in the vicinity of Frog Pond and the possible preferential migration
pathways in this area. Data were also to be obtained to determine the areal extent of

groundwater impact in this area.

1.2 Background

The Frog Pond is located in a pre-glacial drainage valley extending north from the
site as determined from the bedrock topography and hydraulic conductivity distributions
in this area. Review of pre-ordnance works topography shows that both Frog Pond and
Army Lagoon 1 were constructed in a stream drainage, which is coincident with the
preglacial drainage. Previous site characterization indicates that these pre-glacial
drainages are locations for preferential groundwater and contaminant movement.

Groundwater in Frog Pond has exhibited elevated nitroaromatic compound impact
since monitoring was initiated in 1987. Prior to 1997, the area of highest nitroaromatic
compound impact was in the vicinity of MW-2013, located south of MW-2012. This
well; however, was installed closer to where the productlon houses for TNT Line #1 were

'located.

1.3  Document Organization

Section 2 Drilling and Well Installation — A summary of the well installation
' activities and interpretation of the geologic and hydrogeologic data
obtained during soil and rock drilling.

- Section 3 Hydrogeologic Data Analysis — A summary of the hydrogeologic

information obtained during drilling and testing and baseline

- groundwater levels.
Section 4 Analytical Data — A summary of the analytical data obtained from the
pumping wells and the surrounding monitoring wells and springs.

DOE/GJ/79491-942 Rev. 0 1



COMPLETION REPORT FOR THE FROG POND GROUNDWATER INVESTIGATION

Section 5
Section 6

Section 7 .

Section 8

Appendix A
Appendix B
Appendix C
Appendix D

Potential Source Survey — A summary of the historical data review and
exploratory trench performed in support of this investigation.

Quality Control — A summary of data evaluation performed on the
analytical data to determine whether data quality objectives were met.
Conclusions — An-overall summary of the effectiveness for improving
contaminant removal in the study area by implementing the
modifications evaluated under this study and a determination of the
effects of extracting groundwater on contaminant levels in Zone 1.
References — A summary of the reference documents used in the
preparation of this report.

Geologic logs, packer test field sheets, and monitoring well details.
Analytical data.

Quality control data. :

Nitroaromatic Soil/Source Investigation in the Frog Pond Area
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- COMPLETION REPORT FOR THE FROG POND GROUNDWATER INVESTIGATION

2 DRILLING WELL INSTALLATION

Seven monitoring wells were installed in support .of this groundwater
investigation (Figure 2-1). Three of the wells were drilled beginning in October 2000
and development was completed in December 2000. Four additional wells were drilled
beginning in November 2001 and well development was completed in January 2002. All
work was performed as specified in Frog Pond Groundwater Investigation Sampling -
Plan (Ref. 1) and in the task description for Work Package WP-487A,.Subsurface
Drilling Services. ' 4

2.1  Drilling and Sampling

The monitoring wells were drilled at the locations identified in the Frog Pond
Groundwater Investigation Sampling Plan (Figure 2-1). Drilling and well installation
were performed to supplement the existing monitoring well network and to provide
additional hydrogeologic characterization data related to the study area. Subsurface data
indicate the presence of linear bedrock lows on the surface of the Burlington-Keokuk
Limestone. These lows resemble surface drainages and appear to be preglacial channels
formed by surface erosion of the exposed Mississippian limestone. Testing indicates that
hydraulic conductivity is typically highest in wells completed in these bedrock lows.

Soil drilling and rock coring was performed using a CME-750 all-terrain drill rig.
Hollow stem augers having an inside diameter (ID) of 4-1/4 inches and outside diameter
(OD) of 8-1/4 inches were used to drill through the overburden. Soil sampling using a
split-spoon sampler was performed only near the base of the soil zone in order to identify
the top of the bedrock. Soil was described using the Unified Soil Classification System.
Data obtained from the soil descriptions was consistent with previous investigations. -

Core drilling was performed in all 6 boreholes once the top of rock was
determined by either auger refusal or visual inspection of samples. Temporary casing
with an ID of 3-1/8 inches was placed to the top of rock. Nominal 2-inch diameter core
was obtained using NQ wireline drilling methods producing a 3-inch diameter borehole.
A split inner barrel was used to help maintain core integrity. Coring was continued until
the field geologist determined that the depth was sufficient to place the monitoring well.
Typically, coring was stopped approximately 15-ft below the static groundwater level.
Geologic logs are included in Appendix A. Data obtained from the rock descriptions was
consistent with previous investigations in this area.

2.2 Packer Testing

During drilling of the monitoring wells, the bedrock was pressure tested (packer
tested) using methods described in the Groundwater Manual (Ref. 2) at approximately
10-ft intervals throughout the length of the boring. At the completion of a core run, the
inner barrel was removed and the hole was flushed with water to remove drill cuttings.
The drill pipe and outer core barrel were then pulled out of the borehole. A single packer

- assembly was installed in the borehole and inflated at the top of the test interval. The

DOE/GJ/79491-942 Rev. 0 3
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COMPLETION REPORT FOR THE FROG POND GROUNDWATER INVESTIGATION

open hole below was then pressurlzed by pumping water directly into the boring through
a water pipe extending through the packer. Test pressure and flow rates were measured
with a pressure gauge and water meter, respectively. Results from the packer testing are
presented in Section 3.

2.3 Well Installation

. After the completion of coring and packer testing, the vertical boreholes were
reamed from 3-inch diameter to 6-inch diameter in order to construct a well. The hollow
stem augers were left in the hole to serve as casing through the soil zone. Reaming was
accomplished using an Ingersoll-Rand TH-60 air rotary drill equipped with a tri-cone bit.

The 7 monitoring wells were constructed using 2-inch stainless steel (316) casing
and screen (0.010-inch slot). The filter pack was constructed of silica sand (20-40
gradation). The well was surged to compact the sand during installation to prevent
bridging. Bentonite pellets formed a seal above the filter pack and bentonite slurry was
used, as the annular seal to within 2-feet of the ground surface. A summary of the well
'constructlon is provided in Table 2 1.  Well construction details are presented in

Appendix A.

Table 2-1 Well Construction Details

) Coordinates Elevation Screened Total
weliv Northing Easting Ground g:s?i:gf; I(rflttzr;/:)l Depth (ft)

2049 1043408.75 756270.80 634.12 637.02 39.0-44.0 45.0
2050 1043266.62 756323.47 636.62 640.11 39.0 -44.0 44.0
2052 1043928.24 756051.16 622.29 624.82 30.0 -40.0 41.0
2053 1043421.87 755919.13 640.76 643.19 45.0-55.0 56.0
2054 1042960.26 755929.99 650.04 652.58 50.0 —60.0 61.0
4030 1043403.12 756457.20 642.54 645.04 50.0 — 55.0 56.0
4039 1043537.82 756647.70 646.40 648.94 52.0 -62.0 62.3

Note:  bgs = below ground surface
24  Well Development

Following a minimum of 24 hours after well completion, all wells were developed
using a pump and surge technique combined with over-pumping. Development was
accomplished by initially removing water and sediment by hand bailing. The bailer was
raised and lowered several times within the water column to provide a surging action to
breakdown skin effects on the borehole caused by the drilling process. After completion
of surging using the hand bailer, the well was pumped using a Grundfos Redi-F 102 pump
to remove groundwater. Three well volumes were removed from each well prior to
determining stabilization. Physical parameters including temperature, conductivity,
turbidity, and pH were measured until all were stable and turbidity-free water was noted.
Well development records are presented in Appendix A.

DOE/GJ/79491-942 Rev. 0 . 5



COMPLETION REPORT FOR THE FROG POND GROUNDWATER INVESTIGATION

3. HYDROGEOLOGIC DATA ANALYSIS
31 Bedrock Stratigraphy

The Burlington-Keokuk Limestone unit has been divided into two units based
primarily on the degree of weathering: the upper weathered unit and the lower
unweathered unit. The weathered unit typically exhibits a strongly weathered subzone
that shows a considerably higher degree of weathering and is characterized by vuggy,
weakly cemented chert breccia with minor limestone fragments in a sandy, clayey matrix
(Ref. 3). This zone is qualitatively recognized as the strongly weathered subunit and is
generally found at the top of the weathered unit in this portion of the site, although it is
discontinuous across the entire site. Hydrologic testing in the weathered and
unweathered Burlington-Keokuk generally shows higher hydraulic conductivity values in
the weathered unit. The strongly weathered subunit averages still higher results than the
weathered unit (Ref. 3). :

3.2  Bedrock Topography -

Drilling performed at the chemical plant and surrounding area has identified
linear bedrock lows on the surface of the Burlington-Keokuk Limestone (Ref. 3). These
topographic lows resemble surface drainages and appear to be pre-glacial channels
formed by surface erosion of the Mississippian Limestone.

Revision of the bedrock topography using the new top of rock data from the
monitoring wells indicates the presence of the paleochannel extending to the north
through the Frog Pond area (Figure 3-1). This bedrock low follows the pre-1950’s
topography of the area where a creek channel flowed to the west. Contaminant
concentrations obtained from the wells support the conclusion that the flow through this
feature is to the north. « '

33 Fracture Frequency/RQD Results

During the drilling of the wells, fractures were observed in the bedrock core and
noted on the borehole logs (Appendix A). Fracture frequency and Rock Quality
Designation (RQD) were also documented on the logs. RQD is a qualitative
determination of rock quality calculated by taking the cumulative length of recovered
solid pieces of core that are 4 in. or greater in length in a core run divided by the length of
the core run, expressed as a percentage. A summary of the fracture data is presented in
Table 3-1.

* DOE/GJ/79491-942 Rev. 0 6
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COMPLETION REPORT FOR THE FROG POND GROUNDWATER‘ INVESTIGATION

Table 3-1 Fracture Frequency and RQD Data
Locati _ - Avel:age Fracture RQD %
ocation ratigraphic Uni requency :
leriool) (Weighted Average)
MW-2049 Strongly weathered Burlington-Keokuk 5 34%
Weathered Burlington-Keokuk 5 30%
MW-2050 Strongly weathered Burlington-Keokuk 4 26%
Weathered Burlington-Keokuk 3 19%
MW-2052 Strongly weathered Burlington-Keokuk Not determined 17%
Weathered Burlington-Keokuk Not determined 22%
MW-2053 Strongly weathered Burlington-Keokuk 2 17%
Weathered Burlington-Keokuk 3 43%
MW-2054 Strongly weathered Burlington-Keokuk Not determined 66%
j Weathered Burlington-Keokuk 5 56%
MW-4030 Strongly weathered Burlington-Keokuk . 5 16%
Weathered Burlington-Keokuk 5 33%
MW-4039 Strongly weathered Burlington-Keokuk Not present Not present
Weathered Burlington-Keokuk 3" 45%

Fracture frequencies per.foot were similar in core from the strongly weathered
unit and weathered unit of the Burlington-Keokuk Limestone in this portion of the site.
Average fracture frequencies ranged from 2 to 5 fractures per foot. The RQD averages
for the strongly weathered and weathered units were also similar and ranged from 16% to -
66%. Review of the geologic logs indicates more core loss and rubble zones in the
strongly weathered unit than in the weathered unit. These results were consistent with
previous geologic investigations of the Burlington-Keokuk Limestone at the chemical

plant.
3.4  Packer Testing

As the coring progressed, hydraulic packer testing was performed at successive
intervals in the borehole to determine the hydraulic conductivity for discrete intervals of
the limestone. An inflatable rubber packer was expanded within the core hole, typically
10-feet above the bottom of the hole. Water was pumped into the hole below the packer
at various pressures; typically 10 psi increments. A flow meter recorded the amount of
water pumped into the formation. The results from the testing are provided in Table 3-2.
The results from the testing followed trends noted from previous packer testing at the
site, such as decreasing permeability with depth and the highest permeability exhibited in
the strongly weathered portion of the Burlington-Keokuk Limestone. Packer test field
sheets are contained in Appendix A.

Table 3-2 .  Summary of Packer Testing Results
Well Test Interval Test Number | Pressure (psi) - K (cm/s) A\E?:::Igse) .
1 15 8x10™ '
2 .35 7x10" 4
. 28.0 - 35.0 3 %5 X107 7 x10
. MW-2049 4 20 7x107
1 25 2x10°
35.0 -45.0 2 40 4x107 3x10*
3" 50 6x10™

DOE/GJ/79491-942 Rev. 0 8
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Average K

Well Test Interval Test Number Pressure (psi) K (cmi/s)
{cm/s)
1 20 1x10™
- 2 30 3x10° 4
MW-2050 29.8-375 3 35 X107 3x10
4 20 9x10°
1 5 2x10”
2 10 2x10° 3
13.0-23.0 3 5 X107 2x10
4 5 3x10°
1 10 1x10°
2 15 . 1x10° 3
MW-2052 24.0-35.0 3 75 Tx10° 1x10
4 10 1x107°
1 15 5x 107
2 25 5x10° 5
35.0 x40.0 3 35 25100 5x 10
4 15 4x10°
1 10 - 4x107
2 20 4 x10™ 4
29.0 -39.0 = = 07 4x10
4 10 4x10"
1 15 2x10°
2 25 2x10” 3
MW-2053 40.0-50.0 3 20 T 2x 10
.4 15 - 2x10°
1 15 2x10°
- 2 30 2x10” 3
45.0 - 55.0 3 35 T 2x10
4 15 2x107°
1 10 1x10°
. 2 20 1x10° 5
32.0-41.0 3 30 %107 1x10
4 10 1x10°
_ 1 15 1x10°
2 30 “1x10° 3
MW-2054 44.0-53.0 3 75 PR 1x10
4 15 1x10°
1 15 4x10°
2 30 6x10” 5
53.0 -60.0 3 50 7510° 6 x 1.o
. 4 15 6 x10° :
35.0 - 45.0 K 0 1x10° 1x10°
‘ ; 1 35 2x10°
MW-4030 2 45 5x10° 5
45.0 -53.0 3 55 X107 6x10
4 45 5x 107
, _ 1 15 2x10°
42.0-495 2 25 2x10° 2x10°
: 3 15 2x10°
MW-4039 1 25 9x10°
2 40 1x10° 6
49.5-58.8 3 =5 TX10° 9x10
4 25 8x 107

DOE/GJ/79491-942 Rev. 0
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4.0 ANALYTICAL DATA

4.1 Nitroaromatic Compounds in Groundwater

Six primary nitroaromatic compounds and 5 breakdown products were monitored
in the new monitoring wells and other nearby wells to establish the areal extent of
groundwater impact and to determine possible sources for this impact.. Summaries of the
data for the new wells and the existing nearby wells are presented in Tables 4-1 and 4-2,

- respectively. Analytical data for each sampling event 1s contained in Appendix B.

Table 4-1 Nitroaromatic Compound Data® for the New Monitoring Wells

Priramioter Well Number
2049 | 2050 | 2052 | 2053 | 2054 | 4030 | 4039
Nitroaromatic Compounds (ug/l)
.?jf;“s’ 1417 16/17 1or10 .| tomo |7 710 | toro | oo
11:?\;3‘ Mean 0.08 i3 29 | 73 0.16 31
Max. 0.81 8.0 37 9.2 0.46 74 ND
Min. ND ND 2.2 5.7 ND- 0.16 ND
| '?c‘ftt;“s’ 217 8117 3110 3/10 2110 9/16 0/10
1,3-DNB | Mean 0.20 0.12 0.05 0.07 0.04 0.07
Max. 18 0.32 0.10 0.23 0.06 0.16 ND
Min. ND ND ND ND ND ND ND
?jf:f‘s’ 717 3/17 9/10 9/10 0/10 10/10 1/10
ZT"L?' Mean 081 011 047 66 = 13 0.04
Max. 55 0.73 0.61 9.9 ND 23 0.12
Min. ND |~ ND ND ND ND 0.38 ND
| ?gtt:f‘s’ 15/17 16/17 7110 5/10 9110 14/16 0/10
2.4-DNT [Mean 71 22 | 009 012 34 | 0.8
Max. 78 45 0.13 0.33 13 0.21 ND
Min. ND ND ND ND ND “ND ND
‘Tjgt‘:fw’ 1717 16/17 7110 9/10. 710 15116 | 210
2.6-DNT [Mean 72 X 0.2 54 5.3 0.42 0.08
Max. 160 21 0.39 25 32 081 ] 031.
Min. 34 ND_ ND | WD ND ND ND.
?gtt:f‘s’ M7 117 110 110 2110 one | 410
NB [ Mean 0.23 0.04 0.04 027 0.09 = 0.04
‘Max. 37 0.35 0.08 24 0.45 ND 0.04
Min. —ND ND ND ND | _ND ND ND
Breakdown Products (ug/l) ;
' ?gtt:l‘?‘s’ 7 | eB 6/6 5/6 5/6 8/8 176
i'gT)",jl"T‘ Mean 14 19 53 24 0.13 1.0 0.03
' Max. 21 3.2 32 38 | 027 15 0.10
Min. ND 1.0 1.7 ND ND 0.69 ND
B ol B R B % o6 | 66 516 8/8 116
;'g{‘g)";l‘%: Mean 2.4 2.0 11 2.2 0.19 11 0.11
' Max. 4.0 31 15 2.7 0.35 15 0.56
Min. - ND ND | 0.73 16 ND 0.84° ND
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COMPLETION REPORT FOR THE FROG POND GROUNDWATER INVESTIGATION

Well Number
Parameter _ . .
- 2049 . | 2050 2052 2053 2054 4030 4039
Detects/ : j
= 88 8/8 5/6 3/6 6/6 2/8 26
2.NT  [Mean 87 9.0 0.36 0.28 55 016 0.03
Max. 180 23 K 0.78 16 0.46 0.06
Min. 6.6 16 ND ND 0.73 ND ND
Detects/ | .78 78 /6 116 416 18- | A6 s
Total
3-NT [Mean 3.7 1.0 0.05 036 0.04 0.04
Max. %5 31 ND 0.18 0.95 0.14 0.12
Min. 0.6 0.01 ND ND ND ND ND
Detestsl” | g8 6/8 116 0/6 4/6 0/8 0/6
Total ;
4-NT [Mean 2.0 26 0.08 0.16
Max. 7.4 6.5 0.39 “ND 0.37 ND. ND
Min. ND ND —ND ND ND ND ND
(a) Data from December 2001 through October 2003
Table 4-2 Nitroaromatic Compound Data® for the Existing Nearby Monitoring Wells
Parameter ; Well Number
2006 | 2012 | 2013 | 2014 | 2033 2045 | 4015
Nitroaromatic Compounds (ug/l) <
?gfaelds’ 16/16 19/19 1515 15/15 15/15 5/12 9/9
’T'il'g‘ Mean 49 191 26 22 24 0.08 4.0
Max. 7.0 350 71 35 65 0.27 55
Min. 0.03 17 0.19 11 ND ND 1.1
?:ttaeftS/ 2116 1419 | 2115 3115 115 6/12 0/9
1,3-DNB | Mean . 0.07 28 0.06 0.05 0.04 0.08 =
Max. 0.37 18 0.23 0.07 0.10 0.16 ND
Min. ND "ND ND ND ND ND ND
?gt‘:fts’ 416 19/19 10/15 115 14/15 413 19 .
2{.?\,‘?‘ Mean 0.25 216 033 0.04 050 0.07 0.04
Max. 17 310 K 0.25 11 0.2 0.11
Min. ND 20 ND ND ND ND ND
Detects! | 616 19119 | 12115 | 1415 7115 8/12 619
24-DNT [ Mean 0.08 1127 012 0.12 0.20 0.07 010
Max. 0.39 1800 0.36 0.34 K 0.10 047
Min. ND 170 ND ND ND ND ND
?gf:f‘s’ 12116 | 19/19 15/15 15/15 14/15 11/12 9/9
2,6-DNT | Mean 0.81 947 K 044 | 12 061 078
Max. 1.6 1300 2.3 0.73 41 0.8 11
Min. ND 560 0.47 0.21 ND ND 0.42
[Tjjt‘:f‘s’ 116 119 015 2/15 015 mz2 | e
NB | Mean 012 3.9 = RE 0.04 0.06
Max. 1.6 69 ND 0.93. ND 05. 0.32 ]
Min. ND ND ND ND ND ND ND

DOE/GJ/79491-942 Rev. 0
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COMPLETION REPORT FOR THE FROG POND GROUNDWATER INVESTIGATION

Well Number
Parameter 2006 | 2012 | 2013 | 2014 | 2033 | 2045 | 4015
Breakdown Products (ug/l) )
Detects/
iy 5/5 7 5/5 5/5 5/5 5/5 5/5
2-amino-
4,6-DNT | Mean 15 13 1 0.38 1.0 0.57 2.4
Max. 17 17 16 0.45 16 0.71 2.5
Min. 1.2 58 0.6 03 0.2 0.4 22
.‘?gf:f‘s’ 5/5 377 5/5 5/5 415 5/5 5/5
‘;g”g:]‘.’r Mean 13 53 12 0.60 12 0.59 28
' Max. 16 13 16 0.71 1.9 0.69 3.0
Min. 11 ND 0.77 0.49 ND 0.45 2.6
?gf:fts’ 4/5 717 25 s | 3 115 15
2.NT | Mean 0.31 2014 0.18 0.14 15 0.05 017
Max. 058 2300 0.44 0.57 46 0.11 0.75
Min. ND 1500 ND ND ND ND ND
Detects/
Tot 115 o 05 05 2/5 o5 . 0/5
3NT [ Mean 0.04 143 — RE
Max. 0.07 160 ND ND 0.26 ND ND
Min. ND 110 ND ND ND ND ND
Detects/ : . ] .
{ ok o5 717 0/5 0/5 15 |- o5’ 0/5
4-NT [ Mean 531 = 0.09 —
Max. ND 770 ND ND 0.37 ND ND
Min. ND 250 ND ND ND ND ND.

(a) _Data from December 2001 through October 2003

The distributions of the nitroaromatic compounds in groundwater are depicted on
Figures 4-1 through 4-10. These distributions represented the average of data collected at
each location during 2003 (January through October). ,The compounds 1,3,5-TNB, 2,6-
DNT, and 2-Amino-4,6-DNT cover the larger areal extent. The remainder of the
nitroaromatic compounds are centered primarily on MW-2012. Groundwater impact
extends off-site to MW-4015, located north of the Frog Pond area ‘

. : :
The distribution of nitroaromatic compounds in groundwater shows evidence of

strong control by the paleochannel located in the area. The areas of. greatest
_contamination are centered on MW-2012, which appears to be within the paleochannel

itself. Elevated concentrations also occur in MW-2050 and MW-2053 that are located in
bedrock lows that intersect the paleochannel. Nitroaromatic compounds extend to the

north along the bedrock low as shown by elevated levels measured in MW-4015.

4.2 General Groundwater Quality

_ Baseline groundwater quality samples were collected from each of the newly
installed wells to determine whether groundwater impact from other than nitroaromatic

compounds had occurred in this area. During the initial phase of the investigation, the )

wells were analyzed for radiochemical parameters, metals, anions, and volatile organic
compounds. Based on the results from these three wells, the wells installed under

DOE/GJ/79491-942 Rev. 0 12
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COMPLETION REPORT FOR THE FROG POND GROUNDWATER INVESTIGATION

Addendum 1 (Ref. 1) were sampled only for metals, nitrate, and uranium. A
summary of the data is presented in Table 4-3.

Table 4-3 Groundwater Quality Data
Well ID
Parameter w5049 | MW-2050 | MW-2052 | MW-2053 | MW-2054 | MW-4030 | MW-4039
Metals (pg/l) ' -
Aluminum 1200 293 1110 214 <34.3 1110 509
Antimony <28 <28 <33 <33 <3.3 <2.8 <33
Arsenic <15 <1.5 <1.2 <1.2 <1.2 <15 <1.2
Barium - 142 253 340 232 287 233 193
Beryllium . <0.2 <0.2 1.1 0.69 0.68 <0.2 <0.2
Cadmium <0.3 <0.3 <0.3 <03 <0.3 <0.3 <0.3
Calcium 110000 122000 274000 151000 72800 95400 71900
Chromium 1.3 “13.7 4 <0.7 <0.7 <0.8 5.8
Cobalt <0.9 <09 19.3 4.9 29 <0.9 2.7
Copper 10.8 2.7 5.9 <14 3.5 4.4 44
Iron 1240 452 1530 527 125 1200 1340
Lead <1.6 <16 <1 <1 <1 <1.6. <1
Lithium <94 <94 12.7 14 20.8 <94 20.3
Magnesium 20200 46900 38700 30400 45500 41400 35100
Manganese 108 34.4 197 30.9 26.1 85.2 89.8
Mercury <0.1 <0.1 0.1 0.1 (0.35) <0.1 <0.1
Molybdenum 52 5.5 <13 <13 <13 4 10.5
Nickel 319 51.7 - 96 5.2 7.9 11.2 27.4
Potassium 4820 5050 8460 5980 3360 2800 3970
Selenium * <2.2 <22 <1.2 <1.2 <12 <22 <1.2
Silver <13 <13 2.1 <1.7 <1.7 <1.3 1.8
Sodium 102000 62300 389000 54400 20200. 25800 22100
Thallium - <3 <3 10.7 7.6 8.3 <3 7.3
Vanadium 1.7 <1.3 3.6 <1.8 <1.8 1.7. 2.5
Zinc 19.3 17.7 9.6 - 8.8 4.5 11.9 14.6
Anions (mg/i)
Chloride 123 189 NS - NS NS 31.3 NS
Fluoride 0.32 0.24 NS NS NS 0.22 NS
Nitrate 0.34 - 1.3 0.86 1.5 0.97 6.2 0.5
Sulfate - 87.7 60.6 NS NS : NS 34.9 NS
Radiochemical (pCi/l) ' )
U, total 117 5.41 0.29 3.72 1.02 0.39 2.55
Ra-226 0.68 1.53 NS NS NS 0.70 NS
Ra-228 <0.47 <0.47 NS NS NS <0.47 NS
Th-228 (0.07) 0.14 . NS NS NS (0.06) NS
Th-230 "~ {0.09) 0.23 - NS - NS NS < (.64 NS
Th-232 - (0.03) (0.04) NS NS NS <0.49 NS
Volatile Organic Compounds (ug/l) ' '
TCE - <A1 <1 NS NS NS <1 NS -
-DCE, Total <10 <10 NS NS NS <10 NS
PCE 2 <1 NS NS NS (0.99) NS

The groundwater quality data was compared to background values for the
weathered Burlington-Keokuk in the vicinity of the chemical plant site (Ref. 3). The
majority of the analytes were similar to background for the weathered Burlington-
Keokuk limestone. Concentrations of chromium, lithium, molybdenum, nitrate, sulfate,
and thallium were greater than background, although they are similar to historical
concentrations in the Frog Pond area (Ref. 3). Chloride concentrations are significantly
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COMPLETION REPORT FOR THE FROG POND GROUNDWATER INVESTIGATION

greater than background; however, runoff from the Missouri Department of
‘Transportation facility, which stores salt for deicing of the roadways, has historically
entered the groundwater in this area.
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COMPLETION REPORT FOR THE FROG POND GROUNDWATER INVESTIGATION

S. POTENTIAL SOURCE SURVEY

In response to increasing nitroaromatic compound concentrations in select wells
in the Frog Pond area, a review of soil characterization data and previous soil removal
actions was performed to evaluate whether a possible source may still be present in the
area.

5.1  Soil Survey

It was suspected that initial increases in 1999 were the result of remediation in the
Frog Pond area performed in 1998 that included the excavation of soil and foundations
contaminated with nitroaromatic compounds. Trenching was performed in the area
between the settling tank for the wash house (T-16) and the wastewater storage tank (T-
32) to determine if the underground wooded piping was still present. No wooden piping
or TNT stained soil was observed in the three trenches, which were excavated to the top
of bedrock (Figure 5-1). During 1999, the Department of Army remediated Waste .
Lagoon 1 (Figure 5-1), which contained the waste products (primarily DNT) from the
manufacturing of TNT. It was assumed that contaminant concentrations in groundwater
would decrease after a period of time, however contammant levels remained elevated or

showed slight increases.

Trenching was performed again in October 2001 .to investigate possible soil
sources associated with TNT Line #1 (Figure 5-1). These sources included process
building locations, waste tank locations, and surface drainage features. Process building
and waste tank locations were selected to determine if these features had been removed
during previous remediation activities that were performed during the 1950°s and if gross
contamination was present in the adjacent soil. Surface drainages were target because
overflows, spills, and wastewater were known to flow into the drainages during the.
operation of the TNT manufacturing facility. Trenching was performed because this
~original topography had been covered with soil during construction of the uranium
processing facility. :

Soil from the trenches was visually inspected for staining indicative of the
presence of trinitrotoluene. Small pockets of nitroaromatic contamination were noted in
the trench that transected the wash house (T-13). It was estimated that approximately 2
cu yd of soil exhibited nitroaromatic contamination. The trench was not extended beyond
its design limits to further investigate the area. The concentration of trinitrotoluene in the
soil sample collected from the bottom of the trench was 210 mg/kg. The remaining 5
nitroaromatic compounds were less than the detection limit (2.5 mg/kg). The other seven
trenches did not contain any TNT-stained soils; however, a sampled collected at the base -
of FP0O3 produced a TNT concentration of 0.59 mg/kg. Analytical data indicated TNT
~ levels below the detection limit (0.25 mg/kg) in the remainder of the locations. The

conclusion from these trenching activities was that although small pockets of soil with

visual TNT contamination are present in this area, a soil source of significant size is not .

_ present in the Frog Pond area (Appendix D).
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COMF’LETION REPORT FOR THE FROG POND GROUNDWATER INVESTIGATION

In May 2002, TNT contaminated soil and a 12-in corrugated metal pipe (CMP)
were encountered during excavation activities in the vicinity of MW-2013 (Fig. 5-1). A2
to 3 in contaminated soil lens was located approximately 6 to 12 in above and at the end
of the CMP, which was buried 2 ft below the ground surface. The CMP also contained
water, which was not groundwater because the CMP was located in unsaturated
overburden. Testing verified the presence of TNT in both the soil and water from the
CMP. Approximately 12 cu yd of material showing visible TNT contamination was
excavated from the area and 150 gal of water removed from the CMP. Analytical data
are presented in Appendix D. : -

5.2  Groundwater Survey

-Primary nitroaromatic compounds and associated breakdown products measured

_in the groundwater were evaluated in an effort to determine possible sources. Several of

the primary nitroaromatic compounds breakdown differently through decomposition or
photodegradation and can be indicators of source areas. A summary of breakdown
products and possible source indicators is presented in Table 5-1.

Table 5-1
Primary Compound | Breakdown Products Breakdown Mechanism Source Indicator
1,3,5-TNB Photodegradation Surface spills
2,4,6-TNT . 2-Amino-4,6-DNT Decomposition Buried materials or pipeline
4-Amino-2,6-DNT Decompaosition Buried materials or pipeline
2 4-DNT - 1,3-DNB Photodegradation Waste lagoon
! . " Amino - NTs Decomposition : Buried materials or pipeline

The presence of 2,4,6-TNT, 2-Amino-4,6-DNT, 4-Amino-2,6-DNT, or 1,3,5-TNB
would be an indication that groundwater impact was sourced by large surface spills near
the production lines. The presence of 2,4-DNT or 1,3-DNB would be an indication that
groundwater impact was sourced by leakage from one of the waste lagoons used during
TNT manufactunng : :

It is speculated that the nitroaromatic compound levels present in groundwater are
likely long-term and were not previously observed due to dilution from water infiltrating
from Frog Pond and other surface drainages. Groundwater levels in MW-2012 and other
wells in close proximity to the Frog Pond have been declining since 1998. This decline
would correlate to the diversion of storm water away from the Frog Pond area and the
subsequent removal of the pond itself.
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6. QUALITY ASSURANCE

Data evaluation was performed on the analytical data generated from this
investigation to determine whether Weldon Spring Site Remedial Action Project
(WSSRAP) data quality objectives were met and to ensure overall data -quality results
were generated. Data evaluation was performed in accordance with the Environmental
Quality Assurance Project Plan (EQAPjP) (Ref. 4). The data evaluation process was
completed through data verification, data review, data validation, and data management
activities. ‘ .

6.1 Data Evaluatiqn

Data verification was conducted in accordance with the sampling plan (Ref. 3), to .
ensure that documentation and data were reported in compliance with established"
reporting requirements and standard operating procedures, and to ensure that all analyses
were performed. Analytical results received from the laboratory were reviewed to verify
samples were properly handled according to WSSRAP protocol. The following factors
were reviewed and evaluated: sample identification, chain-of-custody, holding times,
sample preservation requirements, sample analysis request forms, laboratory tracking,
data reporting requirements, and the database transfer.

Data packages were reviewed to ensure the final data were properly identified,
analyzed, reported, and met data quality requirements. The data were also reviewed to -
check for inconsistencies with the field quality control samples. Final analytical results
_ were compared to the preliminary analytical results to identify any changes in data.

6.2  Quality Control Analyses

The Frog Pond Groundwater Investigation Sampling Plant (Ref. 1) indicated that
quality control samples would be taken at a frequency of 1 per 20 samples or 5%.
Quality control samples included matrix duplicates (DU) and matrix spike/matrix spike
duplicates (MS/MD). Matrix duplicates were analyzed for uranium, metals, and anion
samples. Matrix spike/matrix spike duplicates were also analyzed for uranium, metals,
anion, nitroaromatic compound, and volatile organic compound (VOA) samples.
Although the quality analyses were not run on separate samples, the quality control
sample frequency requirement was satisfied. A summary of the number of quality
control samples analyzed is presented in Table 6-1.

TABLE 6-1 Number of QUality Control Samples

NUMBER OF SAMPLES
TYPE PARAMETERS QUALITY TOTAL % OF TOTAL
’ CONTROL . :
Duplicate Radiological, Metals, Anions 29 215 13.5%
; : s Radiological, Metals, :
Mgg:’; fgt‘gﬁt";g"‘ Anions, Nitroaromatic 109 1902 5.7%
) Compounds, and VOAs
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'Matrix duplicate samples (DU) are aliquots taken from the parent sample at the
laboratory and results are compared to the parent sample and the relative percent
difference (RPD) is calculated for each. The recommended RPD for radiological and
chemical parameters is less than or equal to 50% and 35%, respectively. RPDs are not
calculated for “non-detect” results. Also, if one or both of the results are less than five
times the detection limit, the RPD value is considered of limited value due to higher
tolerance limits near the analytical detection limit. Overall, the data quality does not
appear to be compromised by these variances.

Twenty-nine (29) matrix duplicates were analyzed for this study. The RPD
values ranged from 0 % to 55 %. None of the samples exceeded the recommend RPD
value of 50% for radiological parameters. Two samples exceeded the recommended
RPD value of 35% for chemical analyses and these samples had results for either the
parent sample or duplicate that was less than five times the detection limit; therefore, the
RPD value is considered of limited value due to higher tolerance limits near analytical
detection limits. A summary of the quality control analyses is provided in Appendix C:

_ Matrix spikes (MS) are sample aliquots split by the laboratory that are treated in
the same manner as the parent samples except these samples have been spiked with a
known amount of the target analytes to determine the precision of the method in a given
sample type or matrix. The samples are processed as regular samples and a percent
recovery is determined after analysis. Matrix spike duplicates (MD) are split samples of
the matrix spike samples that are treated in the same manner as the matrix spike parent
samples. A percent recovery is determined after the analysis as well as the RPD between
the MS and MD. The recommended percent recovery is +/- 20% for radiological and
nitrodromatic compound parameters.

One hundred and nine (109) matrix spike/matrix spike duplicates were analyzed
for this study. The percent recovery values typically were within the acceptable range for
metals, anions, and uranium analyses. The percent recovery values for nitroaromatic
compound analyses were consistently low. Of the 69 MS analyses performed 9 (13%)
reported recovery values less than 80%. All of the samples exhibiting these low
recoveries were nitroaromatic compounds, which typically exhibit low recoveries. Also,
several locations selected for MS analyses were from locations with significant
nitroaromatic compound contamination and the small amount added as a spike was likely
masked by the greater existing contamination. One MS analysis for nitrate reported a
recovery greater than 120%. The RPDs for the MDs were within the acceptable ranges
for all the remaining parameters except for a set nitroaromatic compound results from
MW-2006. Overall, the data quality does not appear to be compromised by these
variances. A summary of the quality control analyses is provided in Appendix C. '

DOE/GJ/79491-942 Rev. 0 29




COMPLETION REPORT FOR THE FROG POND GROUNDWATER INVESTIGATION

7. . SUMMARY AND CONCLUSIONS

7.1 Summary

Core drilling, well installation, hydraulic conductivity testing, and groundwater
sampling were conducted in the Frog Pond area where nitroaromatic compounds have
impacted the groundwater. The wells were installed in two stages, both on the chemical
plant site and on the adjacent Missouri Department of Conservation property. Each stage
was required to provide additional momtonng in areas both on and off site that lacked -
groundwater quality data.

Groundwater sampling was performed as the monitoring wells were completed
and developed. Analytical data showed elevated nitroaromatic compound concentrations
in the vicinity of MW-2012. Analytical results from wells installed during this program
~ were also used to evaluate potential source areas for the nitroaromatic compound
contamination in groundwater.

The distribution of nitroaromatic compounds in groundwater in the impacted area
was further defined as a result of this study. The nitroaromatic compound plume is
centered on MW-2012 located south of Frog Pond, and the higher concentrations are
primarily resident in the bedrock lows within this area. The horizontal extent of
nitroaromatic compound impact in the weathered Burlington-Keokuk has been better
- defined through the installation of these wells.

7.2 Conclusnons

The objectives for the Frog Pond groundwater investigation program were
accomplished. The program provided significant addifional geologic, hydrologic, and
water quality data in the vicinity of the site impacted by nitroaromatic compounds in
groundwater. The areal extent of nitroaromatic compound impact on the groundwater in
the northeastern portion of the chemical plant was better defined through the installation
and sampling of the additional monitoring wells. Furthermore, the hydrogeologic and
analytical data has provided an increased understanding of how the natural setting
beneath the site controls the contaminant migration and fate

‘The distribution of nitroaromatic compounds suggests two source areas for the
plume in the Frog Pond area. The primary source area is production. line #1, most
‘notably the T-13 (wash house) and T-16 (wastewater settling tank). Some contribution to
the nitroaromatic contamination originates from Army Lagoon #1. The preferential flow
pathway in the vicinity of Frog Pond has been identified from the bedrock topography
and the contaminant distribution.
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i R HOLe NUMeeR
WELDON SPRING SITE REMEDIAL ACTION PROJECT MW-2049
BOREHOLE AND WELL COMPLETION LOG B —
- : & i043408.75
WELL SF ATUS7COHHENTS LOCATION EAST (X) :
ACTIVE "NE OF DISPOSAL CELL, NEAR FROG POND 756270.80
DRILLING CONTRACTOR ORILL RIG MAKE & MODEL TOC ELEVATION
LAYNE WESTERN Inc. 'CME-750 HSA/NXWL; I<R TH-60 AIR ROTARY , . B837.02
HOLE SIZE & METHOD ANGLE FROM HORIZONTAL & BEARING| 'z ., BOTTOM OF HOLE lTD) e GROUND ELEVATION = .
9" HSA-20.5; NX-45; 8" AIR-45  Vertical ) JE% 450 : L 634.12
DRILL FLUIDS & ADDITIVES CASING TYPE, DEPTH, SIZE :5 BEOROCK STICKUP
Water core: Air ream 2" 316 SS Mon. Well &d 205 . : 2.9
DATE START DATE FINISH E§ WATER LEVELS & DATES HYDR CONDUCTIVITY {cm/sec)
10-4-00 _ 11-10-00 Mon. Well 45 VY K= 7.8x10* (packer Test)
= | . o | LITHOLOGY BY - ] v -
- |w@siz2] 813,18 ALAN BENFER = WELL DLAGRAM e | S
T o =] T N IS R b .~ ) . 2o
we |ZS|2E|E8]| 5| X 152 = o So
o7 [AlE2|luel « | X |5° DESCRIPTION AND REMARKS = ‘ @
N - = ' - N
? b 2 ; 4 : ;
P71 T JFILL] __ CLAY, siity._Fill ﬁT" Srotootive g%
7 I/ A CL | "CLAY, sity, low plasticity, dark grayish brown Casing with N4y .
. ; (10YR4/2), damp, firm, CL. Probably topsoil. Locking Cover. 1 M
iH]|SPT-2 13 B . - - 2 ft Diameter \ \ E
CLAY, silty, low to med. plasticity, abundant black Conérete Pad With \ \\
- MmOx, mottled light gray (I0YR7/2) and yellow 4 Protective Posts \ \ -
. 1 . . N - .«D:e.wn (lOYRﬁ/GJ damp, firm, CL. Ferrelview Clay. \ ) \ .
SpT-3fr - A F i e \«\»6301
5 ‘1 . ’ CLAY sxlty. as above medium plasnc:ty, with FeOx ] \ \
: —  and MnOx. g \ § .
il " / ' CLAY, silty, medium plasticity, mottled light gray and Centraiizer \
- yellow brown with FeOx and MnOx, damp, firm, CL. w -
6 A Tip contains ~5% fine sand. \
SPI-§ 10 / CL \ n
A4 CL as above, ~10% tine white sand, hrm Basat \
/ - Ferrelview Ciay. \ 625
s [ B e \ |
10 SPT-6 4 / cL CLAY snty. some lnmestone gravel, mottied light -7% well Casing N \
- gray and yellow brown, with FeOx and MnOx, damp 2 316L Stainless \ \ Al
tirm, CL. Clay Till. Steel \
SPT-7) 60+ £ ' \ &
| CL with some grave! as above. §
___________________________________ oo o \ a
ST 15 / CH CLAY, high plasticity, ~30% coarse sand and fine Sogﬁg‘,g‘e' § =
15 L~ gravel, yellow brown, moist, firm, CH. Chert gravel o j \ i
’ clast in sampler shoe. o \
SPT-9 43 r ' i , \ 5
CLAY, high plasticity, ~30% angular sand and fine \ .
- gravel some up to 1", mottled brown (7.5YR5/3), High—Solids Bentonite—j N \ .
yellow brown and gray, some MnOx, CH. Clay Till. Grout {"Grout-well") \ \
PT-10] . S0+ | CH with chert gravel as above. § T
- CLAY, high plasticity with angular tine gravel up to . \ 815
20 |__ 1" mottied dark brown, yellow brown and gray, moist, Centralizer N\ §
SPT-11 50+) A . hard, CH. Clay Till. Weathered hmestone in tip of | N % =
NX-1 3 1 7.6 @ ICHRT O\ shoe. Auger refusal at 20.5'. T N N ]
e L JILMS | [IMESTONE AND CHERT, imestone is moderately N N
s - weathered, medium—- grained, moderately hard, N N 4
B locally fossiliferous, highly fractured with minor - §
Tes] = oxidation on fracture surfaces, trace oxidized x \ § -
] pyrite, mostly light gray (NB), some light brown = % N )
: T -~ (5YR6/4); minor chert, very light gray. £ \ % 810—
.25 T_r —  Fluid return for NX~1 ~50-100%. LIMESTONE, i % N d
OBl strongly weathered, with localized wavy bands of 8" Diameter : § %
— - oxidation, highly fractured with greater than 4 Borehole § § -
- fractures per foot, surfaces are oxidized and open, § § :
T ] - core is easily broken, grayish orange to orange ﬁr \ § .
C ] brown. Contains ~50% chert throughout, hard, \ §
Tl - whitish to light gray to pale orange, locally § § -
= ] fossiliferous. Strongly Weathered Burllngton- % N ;
Te]] ~  Keokuk Limestone. \ 605—
30 NX-2 27 (L = N b> ]
0/62" x | _ 4 A
CH| »| Seal g U
= B S| 3/8" Enviroplug f / b
- Z| Bentonité Chips % %
Te=] [~ Fluid return for NX-2 ~30-50%. é é .
CAN | Z
T=] N4 2 7 H
= ] ~ -=-=--Approx. Static WatertZ4 A
- Tw] B Level at 33.6 feet i a 500
- | | |
351 35z | 40 3
43/60"

[ sample Interval

O No sample Taken®

Yminmum  ¥maximum  Yaverage



[T

T

@ 44.0'- 45.Q". Strongly weathered nmestqne
grayish orange with minor ftight gray chert,

Total cored depth 45.0°, H-3-00. Hole reamed to
6" diameter to 45.0' and a 2" monitoring well was
constructed,

CONSTANT HEAD SINGLE PACKER TEST RESULTS
28.Q - 35.0 ft. K= 7.8E-4 cm/sec
35.0 - 45.0 ft. K= 5.3E-4 cm/sec

; A . HOLE NUMBER
WELDON SPRING SITE REMEDIAL ACTION PROJECT MW-20489
BOREHOLE AND WELL COMPLETION LOG g e 2 OF 2
Z[NORTH V) :
L : 2 1043408.75
WELL STATUS/COMMENTS I LOCATION EASTI —
AGTIVE NE OF DISPOSAL CELL NEAR FROG POND 756270.830
z (&) ] T —
‘ > 0 (= —_ c b3
r_ |wZslz5 21 = (8. Z WELL DIAGRAM S
Eo (aluo|W> Clzao . 4 . =
w 1225128 5|-T (33 AN R =l <3
o7 |G|EZ|uel = | %(5° DESCRIPTION AND REMARKS =) e
T :_); ac| z = |& 5 P
00 © . /
' =1, CHi JCHRT ! T 5
2 = ) LMS . . I
) ,L k @ 36°- 38.8". Predominantly chert, very pale 1
] Tws] orange, fossiliferous, minor styolites.
- | . 1
4 - i x
. CER 2 ﬂ
4 - Lost circulation at 39.5'; partial return at 44.3". o =
i =L @ 39.6'- 40.0". Chert with light gray high plasticity - | Screen
40_ NX-4 76 [m] — clay. (10 Slot)w3IGL SS o
£ 7 tinuous Wra
- 00/60 ; |= . @ 40'- 41.8'. Limestone, strongly weatherets Con ihue B 4
- solutioned, grayish orange [\0YR8/2) minor ]
. =] | interbedded chert. Filterpack -
- : i p—
- T= '@ 41.8'- 44.0°. Predominantly chert, grayish blue 2| 280 slea S o
: S *-(5RB5/2); with m(ogerat/ei))( weathered limestone, > I : _J i
4 L " grayish orange (IOYR7/4), overall rock quality is = *J ;@ Cap And i
- S _improved. Weatheres Buringlon-keokuk Linestone.__+_B ] Tt Vel Depth e

44.2-1t. e 1
6" Hole To g

45.0-1t. i

560—

D sampte Interval

[J No Sample Taken

Yminimum  ¥maximum  Yaverage
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BOREHOLE DIAGRAM

Page 1 of I|

; wi
MW-2049 <
Q =t
o . =
b .
Elev 2 i o T I R Hydrologic
MSL < F}ODI Vallue's Stratiq%qphic Unit e GS: 834.42' Testing =
G <7 ST R g W | Protective -
- 0 80 60 40 20 § 7 4 4yl |4, Casing vith T
B : = 8 Locking Cover. .
i ‘- B e e e i é,ﬂ = - 2 \ - 2 ft Diameter - 4
¢ ’ Concrete Pad With
630— 3 / : § " 4 Protective Posts Y'J
N 5 : afy / § » )
L 3 / F—Centratizer i
625 : é \\\ _
L : . -
10 : A § Well Casing ]
- ; , \ 2" 316L Stainiéss
- : § Steel 1
620— \<——-9 Diameter .
~15 : : 4 % § Borehole -
_ : g N\ ' _ .
- : : ) \-—High—Solids Bentonite -
e / § Grout ("Grout-well") 4
s15—F M N ]
| ] % Centralizer
-0 i 4] N T
i : - A N. 1
f' \
- . § —
. 6l0— 8: : MDkw % .
—25 E - §<—6 Diameter i
r %\ Borehole
L N : S ]
[ % : 28.0 (beg) i
605 30 N :
B eal . ]
_ 3/8" Enviroplug : Packer T_84St.
3 am e Bentonite Chips { K=TBxi0en/s
. 34.0' ————Approx. Static Water | . 4
600_-35 34 ok (600.0 Level at 336 feet : gg.g Egnd)) a
5 . o .0 (beg ]
i L RS : :
| 30.00_: . ]
595— . - (585.1) : —Screen . Packer Test: ]
- 40 ....... 2" (10 Slot) 318L SS 1 K=5.3xi0"%cm/s
- ' = Continuous Wrap i B
- ; ol as . =P ' ' ]
B : i MbkW =14 iiterpack ; 1
76! K ¢ : U
R : ¥ 43.8'__1" -] 20/40 Silica Sand : ]
S0 76! ~Hioksw (580.3) .7 . 450(end) |
—45 % 45.0'/ ottom Cap And : ]
B : (588.1) Total Well Depth
B 44.2-1t. =
i : " Hole To 4
e 50 45.0-1t. _
. 580—1 55 a
5751 6‘0 1

lenlmt'm ‘Ynaximum - Yaverage
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PRESSURE TEST RESULTS (FlELD)

4&&/ /0/2-

Project: ) JM.:&-/&/ Z )Y ygs-;*é Job Number: Test Sectign: / - 7)( /4 -&/' Bore Hole:
pibroaromaties 28 o 35" |Zo%7
Test Equipment Idenuf ical ;on &f BORE HOLE Test By:

%p &’éf / Orientation: Size: . 4‘ 55”#
4'56; g Ver: %‘4"‘"’/ 3 'ﬂra-.n.s P oo /lléz/ao
Packers : Groundwater Depth: Gauge Height Above Ground: |Gravity Head: EE
B, - 578 oy :

yrauli T B .| ‘3'6 EL & S~ Ft
TEST 1 Inflow pressure (Hp) 45— psi x 2.31 = 344 teet - |

TIME, MIN. 0 1 2 3 a_ |5 6 7 8 9 10 | Q AVERAGE FLOW
Meter Readi » ' » 5 , GPM
e B99Pk07| 220t 5 p30.1pi0 S5 A - 7./

Cu. Ft. . CFM
Take Per Min. %}Z{?‘/ [2Z218.2 YZ.7]90 17-21 ] ] CFM x 7.48- GPM
Total Head (HT)‘{"” “@"e*Gravity Head (Hg) - + PressureHead (Hp) - Head Losses (H|)
9.7  FEl=|" 350 @ FU+| 3d¢e FI|-| w4 W
i o L 2 4¢
Q(gpm) ' L) K, CM/ISEC -
Ks —————"— x 011 In.——2-= gq./ 7&
ft) x L (ft ft r— x {0/ -<— = -
TROxL® N oo el A fn 8 x/0
TEST2 Inflow pressure Hp) 22 .3f psi X 2.31 = £82-7 feet
TIME, MIN. 0 1 -3 4 5 6 7 8 9 10 | QAVERAGEFLOW'
Meter Reading .0 1708.2 221 . , /2.7 GPM
Gallons or % ;&8 A PZ/ ? 334 7 34?3 357“8 37&5 7
Cu. Ft. 1 - CFM
Take Per Min. lza123elpslreelesles| | | 1 |
Hr | /l6.  FLl=Hg| 3Zs5./ FL|+Hp| B9 FL|-H | A4 FT
' Q : 7|'_ﬂ ‘ K CM/SEé ’
K= x 011 In.—— = /27 ’
x L r X R = | . "/
HT ] .I,:.Z;- //4'0 X’ 7 044 7 X/O
TEST3 Inflow pressure (Hp) _L psi x 231 = /i_(feet
TIME, MIN. . 0 1 6 9 | 10 | QAVERAGE FLOW
Meter Reading | Al /4.8 GPM
Gallons or 72.0\H§7.9543|82/2 ;37’8 5“‘5 5743 '
Cu. Ft. [ : . CFM
Take Per Min. N47.21/7/ /2.9 V- Yo 7 1 /6.8 l | [ 1
A LT -
Hr [50.4 FT|=Hg| 35,/ Frl+Hp| /8§ FL|-H| w#- FL
- Q L - )¢, 8 K, CM/SEC
K. ><L><.011In.r. G y odd - 7)(/4__4

[58.:6 X 7
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oo’ 2 S

Project 7 o pundlnsafer Zrves+~  |JobNumber: Test Section: Bora Hole,
Notro arottatre s A
28 © 354 7
Test Equipment Identification BORE HOLE Test By:
W fiows A, eter 2 Orientation: _ Size: 4 &A‘Jéf
A S - éa»‘jc, Lé/r@:t// 3% Date: & / /a =
P:g:k%rzsmg Groundwatfr (:pth: Gauge Height Above Ground: | Gravity Head: 37/’ o
éﬁm" Double : 5
HydrauIiC' 33.e & Ft. Tl .y 24428 Ft
TEST1 pFep Inflow pressure (Hp) <22 psi x 2.31 = ZZ-< feet
TIME, MIN. 0 1 2 3 . 5 |- 8 7 8 9 10 | Q AVERAGE FLOW
Meter Reading S GPM|
Gallons or W-@ 573-4%&25 m’ '3 Wlffg ?

Cu. Ft. : - , CFM
Take Por Min 7 7. Z23 12217221221 1 1 1] crMx7as-ceM
Total Head (HT) = Gravity Head (Hg) +  Pressure Head(Hp) - Head Losses (Hy)

8/.F FI|= 35, - FT|+ Y2 FT.| - M A FT
_ __Q(gpm) S L0 3.3 K, CMISEC
HT (1) x L (f) o) . x | o< = 0
= 2i.3 © 7 ¥ 7 ¥ /0
TEST 2 Inflow pressure (Hp) psi x'2.31 = - feet
TIME, MIN. 0 1 2 3 4 5 8 7] 8 9 10 Q AVERAGE FLOW
Meter Reading GPM
Gallons or .
Cu. Ft. - CFM
ko Per Min___ T T T T~ T T T T T T 7
Hy FT.| = Hg FT.| + Hp FT.| -HL FT.
K = Q < 011 1In o K, CM/ISEC
HT x L X X =
TEST 3 4 Inflow pressure (Hp) psi x 231 = feet
____TIME, MIN. 0 1 2 3 4 5 6. 7 8 9 10 | Q AVERAGE FLOW
Meter Reading GPM
Gallonsor . - 70 ;
Cu. Ft. ‘ CFM
Take Por M. [ 1T T T_ T T T T T T 7]
Hr FT.| = Hg FT.| + Hp FT.| -HL FT.
Ke —2  « o111t o K, CMISEC
Hrx L r ™ x ‘=
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PRESSURE TEST RESULTS (FIELD)

/o

Project: é’ nh TSt Job Number: Test Sectiory; K.Q‘ 3 X /0 — >Bore Hzl(e'}
v & - M
fro atwcs 2’ f
Nitrogrom 25" o #S | 5,09
Test Equipment Identification BORE HOLE Test By:
/{/e_/p Feerte. Fows Aeter- / Orientation: Size: / 4 - g&/tﬁ/
£ .
4S8, QM& V&/éce&/ F s
P%::%r:smg Groundwater Depfh: Gauge Height Above Ground: | Gravity Head{ %/C éu/o P 7
/Doubt - oy
y rauli@ d}?—?:—g ' R o f Z@ Ft M 43 ’ Ft.
TEST 1 28 S'{ —lnﬂow pressure (Hp) _2__5’_ psi x 2.31 = ﬁ.@ feet
TIME, MIN. 0 1 2 3 . 4 5 6 7 8 é 10 Q AVERAGE FLOW
Meter Reading o 33 GPM
Gallons or p52.3 lhsB.s Ls9.q (6573 (es7.¢ s7.95\es0. 3 -
Cu. Ft. : : , G
Take Per Min. 6.3 .3 lo.<f (0.3 14.35]0.25 | | | | CFM x 7.48 - GPM
Total Head (Hy) = Gravity Head (Hg) +  Pressure Head (Hp) - Head Losses (H|)
Ho6~ Y3t -
93 Fi|=| 35— FT|+| 618  F|-| M, FT
' 0B N
= —80em __ o gy90 L |- ».33 i e & CM’SEE:S
Hy (/) x L(ft) r(ft) BT X 90 s | T 2x1077.
A S .
TEST 2  Inflow pressure (Hp) D psix 231 =324 feet
TIME, MIN. 0 1 2 3 4 5 6 7 8 9 10 Q AVERAGE FLOW
Meter Reading 47‘;0 *55274?%8 7/2.4 2,_/3 73.8 7.;40 gxg /-2; .5 GPM
Gallons or P ,
Cu. Ft. : o 1. - ; CFM
Take Per Min. /27 | 125 | /a?"él (2l /2= RH 2] T | |
e o f—— -
Hr | | 34+@ FT|=Hg| 33+ FL{+Hp| 92,4  FL|-H /v A EL
. K CM/SEC
B I_><.o11|n.—"-- 123 | owma |-
HT x r T IO +D -4 R/07
i Cul :

TEST 3 Inflow pressure (Hp) S? ‘psi x 2.31 -/_ﬁeet .
. TIME, MIN.: ) 1 2 3 4 5 10 Q AVERAGE FLOW
Meter Reading : A 19, 0 GPM

Gallons or ' 77;?3 7748 B14.01873.2|452.2 57¢.3 890: ¢
Cu. Ft. CFM
Take Per Min. [ 2ol 5249 1) 1m2l | .| [ 1

Zﬁl ‘a 5 ! :’Ig‘ ll :

Hr | Ls4F FL|'=Ha| 3573 FT|+Hp| J1soS FT|-HL| A A FT
Q . L 5 K, CM/SEC
= OMin—-= -
K HTXLXO1'n p = * .0453 = LpX/OA\‘
4T * 10 |
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Well Development Record

Project&ze W Z21 /e S £ AN @gzg&!&ﬁ&&

| Date:/ // 3

Client: - WO. No. S840 1 LSLAP

Well Number: __ Zo 47 Location: Aleer Erez Lo A

Hole Diameter: b Screened Interval: 32/0 ~HAO

Hole Depth: —’14‘5/7" Static Water Level: _~= 3 <£./ -

Well Diameter: .o Water Column Height: _ == /8.2

Water Volume Well volume, V = __gallons

= H(D)?x 0.041 . e
V One well volume (gallons) = 3. /¢¢ Bailer dimensions = (inches/feet)
H Height of water co?umn cet) ¢O-¢f '
= Insi ewell Diameter (mchesg 2o Bailer volume, V = gallons

Bailer orpumpy”’____ Pump modeléaﬁl?é_t_ émr/mP-1

TIME SPEC. COND. TEMP.C- pH TURBIDITY COMMENTS

4315 .75 (s Bl 2ol

Befs 0. 87 - 3.6 A.S 4,_{5:% £-3 Lo fight=Try.
2830 o0.28 1D 2l -3 T'acréed(&

0835 .95 [ 7 25 775

o84S 2.98 U] ozt 1 Bets , '.
Lss 4o/ /B 74 (000 + p L S riy
Hoo 0.29 12.8 24 offoSeale £-3 -low /m/;f
Jl08 oo [ D 2L oflosente _E- =
VAZY N YA Y Wit T4 L0000+ . |

WErYy 2. 27 L0 D5 o Lfscate £-3
VEVES L O/ /. 8 (53%) 22 aCE E£-3 ~.7well vl zz:maucae
2. 98 LZ.lo 26 offrale £-3 : ‘




WELDON SPRING SITE REMEDIAL ACTION PROJECT

HULE NUMBER

MW

~2050

LAYNE WESTERN Inc.
HOLE SIZE & METHOD
9" HSA-22.5; NX-37.5; 6" AIR-44 Vertical

DRILL FLUIDS & AODITIVES
Water core; Air ream

ANGLE FROM HORIZONTAL & BEARING| z

CASING TYP UEPTH SIZE
2" 318 SS ‘Mon. Well

| SHEET
BOREHOLE AND WELL COMPLETION LOG S o
2 "~ 1043266.62
WELL STATUS/COMMENTS LOCATION = EASTIXT 20 :
. ACTIVE NE OF DISPOSAL CELL, NEAR FROG POND 756323.47
DRILLING CONTRACTOR DRILL RIG MAKE & MODEL . . TOC ELEVATION ’
CME-750 HSA/NXWL; I-R TH-80 AIR ROTARY 840.11

BOTTOM OF HOLE (TD)
44.0

GROUND ELEVATION

636.62

BEDROCK
23.5

(FT.}. FR
ELEV. TO:

STICKUP

3.49

DATE FINISH

DATE START

10-10-00 . 1=

- =§ WATER LEVELS & DATES
1-00, Mon. Well Y.

DEP'I

HYDR CONDUCTIVITY (cm/sec)
K= 3.0x10"4

{Packer Test)

L1THOLOGY BY

ALAN BENFER

DEPTH
feet
SAMPLE
Number
PERCENT
Recovery
SOIL/ROCK
class

SAMPLE /RUN
. N# or RGD

B
B

'DESCRIPTION AND REMARKS

| STRAT. UNIT

WELL DIAGRAM

H

ELEVATION
feet

~N
w

|
)

CLAY, med

[}
o|
—)
R
o4

Fill
iWisPT-2 6

IH]|sPT-3 17

CH CLAY, high
11— g L (25771,

Trace fine

T1HISPT~5 Il CLAY, high

il 18 white sand,

o (10YR6/6)
Clay Till.

SPT-71 1 20 CLAY, high

: X\\\\\\\\\\\MMMMMMMM GRAPHIC LOG

lser-8 s

TIHSPT-9 g - weathered

GC GRAVEL, w
- white with

GC. Likely

T{ESPT-10 | 82 (W7

\,
NN

SPT-11 23

CH CLAY, high

SPT-12

50+
NX-1 8

NN

CLAY, high

130/60"
fragments,

CHRT
LMS

L
|

~40% cher
Poor core
@ 25'-27.5".

'
(=[]
1

NX-2 (S 0
60760"

- water-bea
@ 27.5'-32

]
 |onl |

brown (5Y
light gray.

horizontal

i

NX-3

] S| 26

L
,
Ued=U=0

argillaceou

scattered
fractures,

(&9
(Sa]
|-
]

some roots, reddish yellow, moist, soft, CL-CH. Fil.

Clay as above, some ofive gray. Fill.

CH as above, zone of high FeOx concentration.

gray (2.5Y7/1), moist, firm, CH. Lower Ferrelview

L Cav i pasiichy, <i5% ine (o coarse sngian (1]

» some fine gravel, some FeOx, mottied brownish
yellow, and light gray, moist, hard, CH.

CH as above with MhOx, abundant weathered
limestone gravel.

CH as above, some slickensides, MnOx and FeOx,

r— CH 3s above with gravel.

. limestone and chert gravel, clay is brownish yeliow
(I0YRE/6),

CH as above.

Possable Residuum.

LIMESTONE AND CHERT, limestone is weathered,

fracture surfaces are oxndxzed Appears to be

argillaceous, some solutioning, oxidized, mottled light

T B are open with oxidized rough surfaces, most are

- spaced ~,2-3" apart

. LIMESTONE, strongly weathered, local solutxonmg,

chert, hard, pale orange (10YR8/2), generally

ium to high plasticity, some fine gravel,

Filt

plasticity, some FeOx, hght gray
moist, soft, CH. Ferrelview Clay.

Qfv

sand at 7.0".
plasnc{ty ~10% fine white sand, light

slickensided, mottled brownish yellow
and light gray (I0YR7/1), moist, firm, CH.

ptasticity, ~15% tine to coarse sand,

-Qct

limestone gravel up to 1"+. Clay Till.

eathered limestone, angqular, up to 1",
high plasticity clay, yellow brown, moist,
Residuum.

plasticity with ~40% angular weathered

pPr

moist, CH. Residuum.

plasticity, with chert and fimestone
brownish yellow (10YR6/6), moist, CH. '}

t. Lost circulation at 23.5° permanently.
recovery from 22.5' to 27.5".
Predominantly chert, highly fractured,

Mbkw

ring.’
.5'. Limestone, moderately weathered,

R5/6) and whitish. ~40% chert, hard,
~16 fractures throughout run NX-2, all

and likely represent beddnng planes
vuggy @ 32.3".

s, grayish orange (I0YR7/4). ~30% .

[ Mbksw >}

throughout the limestone. Contains 16+

. 4 Protective Posts

1l

Protective
Casing with
Locking Cover.

=
=

2-ft. Diameter
Concrete Pad With

Well Casing
2" 316L Stainless
Steel

11" Diameter ——————>
Borehole

High-Solids Bentonite—
Grout (“Grout-well")

/7%

Centralizer

6" Diameter
Borehole

%

Seal-
3/8" Enviroplug
Bentonite Chips

272200000 007

NSSSzz7z222222277
L

M]sampie Interval

O No sampte Taken  Yminimum

Ymaximum  Yaverage
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il
('

y HOLE NUMBER
WELDON SPRING SITE REMEDIAL ACTION PROJECT MW-2050
BOREHOLE AND WELL COMPLETION LOG i
. 2 NORTHYY:
. . _ ol . . 1043266.62
WELL STATUS/COMMENTS LOCATION EAST (X} :
ACTIVE : NE OF DISPOSAL CELL. NEAR FROG POND 756323.47
1 1= o | 8 |e = ' z
w@els2 8 3|0 z WELL DIAGRAM S
E_:_ - |a|=~0|Z0]| & O I« =2 =l
v [C|lwojuw > 2 laoe . Lol
58 (225128 5 | £ (58 L 5 <3
a7 pzz|wel = | % 15° DESCRIPTION AND REMARKS @ m
< axl z | |p : = i
[92] 15 w
100
T |CHRT all surfaces are h ded and open up to E g
- s gre rough, ero na o 2
) = ] kN3 1-1/2", ) - P P S!r—--Static water g
] . . ' ; : ievel 836.2 P (600
7 -] o @ 33.7'-34.5'. Very vuggy, soft, easily scratched x 4 N
4 Tw] - with fingernail. Centralizer 1
"-J' @ 35.5'-37.5". Predominantly chert. 4
7 =] - Total cored depth, 37.5', 1-1-00. Hole reamed to’ Bl o s
= 8" diameter to 44.0° and a 2" monitoring well was x creen ss L= 1
40— -] - constructed o0 2 (10 Stot) 316L o e
- ’ Continuous Wrap A=} i
T - ] § A =1
N st 595—
2 lT L Filterpack ool el 1
Tm , CONSTANT HEAD SINGLE PACKER TEST RESULTS 20/40 Silica Sand S=1 s
7 m | o[ 7 0 29.8-37.5ft K=3.0E-4 cm/sec & =} . 3
E [ ] - B ) : |y| Bottom Cap And =
Total well Depth . -
45_ = 44.0-ft.
590
5685—
580
80 *
575
] i 1
570
70- ]
565
5= —

00 sample Interval [ No Sample Taken  Vminmum  ¥maximum  Yaverage



A

BOREHOLE DIAGRAM

Page ! of

. i
MW-2050 z
: =
i =
- Elev |Depth Cé i : TORE BALF Hydrologic
MSL {BGS < RGD{ Values : Stratigraphic Unit L GS: 836,62 Testing
st 100 80 60 40 20 e 3 q ﬁ; 4‘j—’€2°s‘.i3“wv,?h ]
2 ~ . . i 1
L il ? q \ % ég?r.lnogia[fncévt:'- ]
| L \\ \ Concrete Pad With
; : i ? \ \ 4 Protective Posts ]
s 7 NN\ :
630 atv / \ i\\ —well Casing 4
B : ) / § ‘\%\ §'£E3EI|GL Stainless ]
R L 7 NINEE ]
A g § N\ 3
- Get / : \ \ .
:-15 5 \§ %—-Hngh -Solids Bentonite __
620—. ; 5 _ § § Grout (“Grout-Well") 1
- L 8o ' \ \ ’ .
:. 20 . g: § § —Centralizer _J
L. 8! pPr \ \ d
615 ; \ N 2
T L : ] N 2
| | a5 \S i
~25 i \ 7
- : N«—s" Diameter 5
. 610 N Boréhole §
- 4 Mbkw % o .
B N ]
T 30 0 i 300(beq) ]
- 605~ ;
i 25 Lo : 7
i R Sentomta Caips | Packer Test:
_35 «Zetizf: 3 35.0" . K=3.0x10’ cm./s N
~ I {aots] ! —--=Static water B
600 evel @38.2 i 37.5(end) T
: 26% Mbksw ) tsggg)— | \—Centranzer . :
b 7 ,
N 40 : /‘; ' E —..
sos-L : g—\F A ]
[ ; . 43.8' | =L ]
- 45 . w4 = (52‘2‘.2!—‘_‘ . \‘egt/zrg asﬁlll(ca Sand _:
590—: : (592.8) ottom Cap And :
Total Well Depth
L 44.0-ft. T
el 7
585—_ a
L 55 .;
580—_ 4
L 60 —
Yninimum  Ymaximum Yaveragé



5/5&/ / &f &

MOTRSQUKNUESEN ENGINEERS, N, PRESSURE TEST RESULTS (FIELD) // > 2x 7/ ~f
PIOIeCt st s wpe o AV LAt - |J0D Number: Test Setion: CA"> Bore Hole:
. Colo
Nitroasroemstcs. %ﬂz 2908 © 74
Test Equipment Identification BORE HOLE Test B
A/&/%Aoﬂa ;Zak/ /4&;%/ Orientation: ) Size: " g 5: gﬂfz 4
A.5. /7/6&)2{,/’8/ Faege Verts 30 Date/i/;;a /a/%/m
Packers Groundwater Depth: Gauge Height Above Ground: | Gravity Head:
OI iamgb' 3%8.9 : ffcéaf 53. | ) i
gle®oul : .
e st ~ 22— n| /57 |5t ,,24;’2‘ .
TEST 1 Inflow pressure (Hp) 2&___psi x 2.31 = Z%-Zleet - |
TIME, MIN. 0 1 2 3 4 5 6 7 8 9 10 | QAVERAGE FLOW
Meter Readi o s . : 47 GPM
ars o 1.1 P 4T A5 0.7 \90 | . ,
Cu. Ft. A T : : CrM
Take Per Min. 1721/ 7t 1/~ 71771 | | ] | ] CFM x 7.48 - GPM
TotalHead (HT) = = Gravity Head (Hg) +  Pressure Head (Hp) - Head Losses (H|)
a5 Sem = -
w FT.| = M FT.| + dep: o= FT.| - A A FT
‘ 2.045
- Qﬂ(gprr:-) = x 011 n,— @ _ (ff:) = T < Noorr % _ ) CM’SECR 4 )
. T (ft) x L(ft) r(ft) mx 27 /25 /X/O
TEST 2 . Inflow pressure (Hp) _.ZOL psi x 2.‘51 = @éfeet '
TIME, MIN. o | 1 2 3 4 5 8 7 s | 9 10 | Q AVERAGE FLOW
e o A Spsdleiohd |pob Az 7 it oot 4 e = L
Cu.Ft. i
Take Per Min. , fs;érfs‘lfg lg's lé ol5.915-7] l I |
la 3
HT 4 FT.| = Hg M FT.| + Hp (,33 FT.| -HL FT.
B Ky .0‘11 In.—=— = $.9 _ ~ K, CMISEC
‘HrxL r TG x| ,095 = 5)(/0-4 .
l[ﬂs‘}’aélﬁ P . -
TEST 3 / \Qﬂow pressure (Hp) _.Z5__ psi x 2.31 = 805 teet
TmEMIN. 1 70) | 4] 2 3 4 5 6 7 8 9 10 | QAVERAGE FLOW
i , GPM
”eé‘l'..?ffi’?,'," ° ﬁ”?"-ﬂ bsaSlost. / \oz2./1083. 7-9?5‘ Nez.e 7534/ V2. Y545 /- ¢
Cu. Ft. | 1 CFM
Take Per Min. 1/4/5{ /&/él /Mmgym 7NNl fie] |
o _las 4 29 ‘

v*—’ﬁ*ﬁ

Hr | L2o78 FL|=Hg| 4,7~ FT|+Hp 0.8 FT{-H| FT.

/I, e | [roweee
Mx 7.7 % ’07/(_ - (JX/O_4
779,95 ~

x .011 ln.—L—=
r




@ monmsoirupseN ENGINEERS, INC.  PRESSURE TEST RESULTS (FIELD) Shees Z 0/ &

Projectzé_;,a,WJ e %5,- Ftwvesi - |Job Number: Test Section: Bore Hole:
WWtroars e tocs - /’;i’ ; 7{ 29.8 © 375 I Coso
Test Equipment Identificati BORE HOLE Test By:
/V%ﬁﬁb/l:, « /4/&7/&/ Orientation:ﬁk/ Size: ‘ éZ J
. . ,/ ) ¥ t’:@
S presseere 407' 72 Date:
Packers Groundwater Depth: Gauge Height Above Ground: |Gravity Head: 4 «
On iing .
‘ﬂl:: pouble__ :
Hydrauligihflatae F&.2 Rl /S RISTC 2P R
TEST1 /spor Infiow pressure (Hp) =& ___ psi x 2.31 = 46+ Meet
TIME, MIN. 0 1 2 3 4 5 | 6 7 8 9 10 | QAVERAGE FLOW
Vorbesdng (428 4.2\ 5 Sss B\ ke 1624 42 oo
atlons or : .
Cu.Fu . | CFM
Take Per Min. L) £:31 .3 /3 T/Z3172 | | ] | ] CFM x 7.48 - GPM
Total Head (Hy) = Gravity Head (Hg) +  Pressure Head (Hp) - Head Losses (Hy)
BFG Fi =| AbT F|+| o> FI|- =
Qem) L (f) / K, CMISEC
a == 011In.—2L = - :
Hr (ft) x L (ft) () - 3 x ,04( = }xIO‘S
a7 29
: 5.3 < .
TEST 2 Inflow pressure (Hp) . _____psi x 231 = feet
TIME, MIN, 0 1 | 2 3 4 5 8 7 8 ‘9 10 | Q AVERAGE FLOW
Meter Reading § GPM
Gallonsor -
Cu.Ft. - _ CFM
Take Per Min. | | | | ] | | | | ‘T |
Ht FT.| = Hg FT.| + Hp FT.] -H_ FT.
= ' K, CM/
= Q x .011in.—= SEC
HT x r = X =
TEST3 Inflow pressure (Hp) —_____psi x 2.31 = feet _
TIME, MIN. [ 1 2 3 4 5 6 7 8 9 10 | Q AVERAGE FLOW
Meter Reading ' GPM
Gallons or
Cu. Ft. CFM
Take Per Min. ] [ [ [ I ] L | ] L |
Ht e FT.| = Hg FT.| + Hp FT.{ -H " FT.
L K, CM/SEC
K= x .011In—= .
Hrx L T = X =




@MORRISON KNUDSEN CORPORATION

Well Development Record

Projectewl: Zagste Nitroard Matees Date:///3

Client: A2.86L2 4P W.0. No.: |

Well Number: Zeos50 Location:Aleer Fvd oo

Hole Diameter: /%4 B Screened Interval: f 390~ 44O

Hole Depth: 2pet { e . Static Water Level: _~ 387 &

Well Diameter: 2.0 ‘  Water Column Height; ___ = @

Water Volume . Well volume,V= ____ gallons

V = H(D)*x 0.041 _ _ -

V = One well volume (gallons Bailer dimensions = (inches/feet)

H = Height of water co?umn (feet

D = Inside well Diameter (inches; Bailer volume, V=_______ gallons

Bailer or pump - Pump model

TIME . SPEC.COND. ~ TEMP. pH i TURBIDITY COMMENTS_/H_',},;/,,'?,
/oo L /8 (2.0 erahl  \Lf- Gepfe £-3 lowe Light
1250 lo7 )44 L 282 .

(308 2.0 IS ; offscale E-3 [ow L7hF
208 /. oé/ 220 Ao ST _ '
[l S /./ 1462 B.O0  offseal E-2 . st ygm(;-

Uit | 0 Bac /o2 T 7.7 24/ /- .

20810 /.03 /20 1.7 - E-3 Lo fegbF
p72s L2 /(2.3 2Z gffseate E-2

s LIS B/ - 27 aﬁéfw/w E-3 - 70 cloady
1030 L-23 /2.8 7.4 offcexle E£-3 L
245 Le L7 : o, 0 zZS 00 £ Zoa '

¢ 3cf /09 M 2d sffacatle £.3 Hiphterb ’7

/.07 108 7 ovesd

ch‘aﬁZ E-R vt weetl Vol res

o
g o

NI




-

. - r0Le NUMBER
WELDON SPRING SITE REMEDIAL ACTION PROJECT ‘MW-2052
BOREHOLE AND WELL COMPLETION LOG 2 o
2| NORTH (Y1 043928 29
) : £ U< B
WELL STATUS/COMMENTS : LOCATé(g_N EAST (X} : 75605115
ACTIVE ) N. CELL, N. EDGE OF SITE 0 .10
DRILLING CONTRACTOR DRILL RIG MAKE & MODEL TOC ELEVATION
LAYNE WESTERN Inc. CME-750 HSA/NGWL; I-R TH-60 AIR ROTARY 624.32
HOLE SIZE & METHOD G B In ANGLE FROM HORIZONTAL & BEARING éé' BOTTOM OF HOLE (TD) GROUND ELEVATION 62229
9" HSA-11.5; NG-40; 6" AIR-41 |  Vertical g- 41.0 ) 2
DRILL FLUIDS GZ‘ADDITIVES CASzINgnggSE 'M DEPLH .“ SIZE :; "BEDROCK STICKUP 5 ‘53
Waier core; Air ream o on. We = 1.5 : :
DATE START o DATE FINISH - z WATER LEVELS & DATES HYOR CONDUCTIVIT_S {cm/sec)
12-7-01 12-14-01, Mon. Well W b4 K= 2.3x1077 {Packer Test)
z © CITHOLOGY BY = -
X —_ Zz
: |lw2glszl8] 238 ALAN BENFER = WELL DIAGRAM S
Fg lZjlaguz| Tl iga > miEEE
58 |225(23] 5| T |38 - ' | Se
e~ |3 %z: &lg = | % |5° DESCRIPTION AND REMARKS g ' | @=
» <5 @ = w
n__100
Protective A i
N L 5 - Casing with 7 q -
Locking Cover. \ [T N[T
7 ’ [~ Soil not sampled or logged from the surface to -+ 2—1ft. Diameter : N al
) ||.Sl-1t. D - : . Concrete Pad With - § \§ e
o o ! 4 Protective Posts \ \ o
A c
5 L 3 § § |
S \
- <3 ; N
» =| Well Casing N \ 4
8| 2" 316L Stainiess % \
i i S| Steel x N | 615
1 . Auger refusal at 11.5-ft. Continued with NG core. g Diameter—-——-—"\\\i \\
AR50 | 22 ETITMEL Na=1 5= 7.0 Loss zones unknowm, <7 Toss Breliele N
NG-t 1437661 [T = JICHRT zones including the bottom of the core. 14 \\\ 610—
- Tl : . fractures, several zones of bit drop. : % i
B = | | @12.5°. Lost circulation permanently. S‘ :
iT I LIMESTONE, moderately weathered, argillaceous, % h
IS"‘ Tw ] [~ fine-grained, some vugs, mostly light gray, a few \ ‘ -
-] - styolites, trace oxidized pyrite, most fractures are e § . \
T -] = oxidized but probably not water—bearing, ~30% High-Solids Bentonit \ J
- interbedded chert, light gray. Weathered x| Orout ("Grout-weit”] N ;
(| NG-2 62 [Twm [~ Burlington-Keokuk Limestone. = % 605—
§ ‘. z
- eite Ta1 . | ©17.0'- 19.4° LIMESTONE AND CHERT as above, i
-] i limestone is light gray to orange brown, moderately
-1 T ] = hard, ~30% chert. .
20 CAC — ©19.4'- 23.0’. LIMESTONE, moderately to strongly
-LT weathered, mostly orange brown, some light gray, T
Ta] - argillaceous, vuggy, thinly bedded, moderately hard Seal J
= ] - to soft; ~35% chert, generally thinly interbedded 3/8" Enviroplug
Tw - with the limestone, mostly light gray with thin Bentonite Chips 600—
c = streaks of MnOx. One to 4 fractures per foot, g
NG-3 0 [Tw] [~ rough, open, oxidized, some broken, horizontal. At s\ ) i
Q72 CH) ~23-ft., Strongly Weathered Burlington-Keokuk ~ ~——Static water level
Te B Limestone. ©23.4 |
25 Tl — NG-3, 23.0'- 29.0". Loss zones unknown, certainly . O J
= the fast cutting zone from 25.8'- 29.0°’. Recovered 6" Diameter—————————>' i
— = 5 pieces of chert plus some rubble, longest piece . Borehole . - 4 5 s
[ 2-1/2", light gray to yellow brown {FeOx stain), with :
Tw] - thin streaks of MnOx, fossiliferous. 595—
- O L Void at ~27" to ~28". . i
- ) x -
. . "
(1| na-4 8 M= [~ NG-4, 29.0'~ 35.0'. Loss zones unknown, possibly 3 d
30_ 3a/72" Ch| | the top. : Z( centralizer
i LIMESTONE AND CHERT, ~50/50%, thinly
5 Ta] = interbedded, "poker chip"~like fracturing along the
= bedding, limestone is strongly weathered, orange
. - - - brown, argillaceous, very vuggy and severely
| -] | - eroded; light gray chert.
lT ' ’ Screen
1 : T=] i 2" (10 Slot) 316L SS
35 8] CH| Continuous Wrap
mECED=<EL :
136/60"

[ sample Interval  [J No Sampte Taken  Yminimum  ¥maxinum  Yaverage



ik

75

Total cored depth 40.0°, 12-11-01. Hole reamed to
6" diameter to 41.0' and a 2" monitoring well'was
constructed. .

CONSTANT HEAD SINGLE PACKER TEST RESULTS

13.0 ~ 23.0-tt. K = 2.3E~-3 cm/sec
24.0 - 35.0-ft. K = 1.4E~3 cm/sec
35.0 - 40.0-ft. K = 4.8E-5 cm/sec

0Lt NUMBER
WELDON SPRING SITE REMEDIAL ACTION PROJECT MW-20582
BOREHOLE AND WELL COMPLETION LOG DI
. ] ‘Z’ 1043928.24
WELL STATUS/COMMENTS LOCATION EAST (X} :
ACTIVE : N. OF CELL. N. EDGE -OF SITE 756051.18
Z : 2 e ' = =
w2z 82 (6 = WELL DIAGRAM ]
= 12153 Gele|o g2 = . — =
2 o (=HE Q3| 5| T |S5° ] [ = o
o- [Fls2|lual = | % |5E° DESCRIPTION AND REMARKS = &~
< axi =z < |n — Lﬁ
122] ool o . wn
- LMS @ 35.0'- 35.5". Coarsely crystalline limestone, . B
i 36760 = JICHRT|.  slightly weathered, hard, light gray with minor | Q{Eg;gﬁ%"mcé o]
T oxidation. 4+ fracures per foot, broken. . =
-
7 = - @ 355'- 38.0°. Limestone, strongly weathered, E 555
- argillacous,-locally thinly bedded, localized vugs up =Y Centralizer ——————>t
Bl 1l 0 ™ to 1/2", weak and somewhat soft, yellow brown, z e 4
i [= interbedded with ~40% chert, light and dark gray, 1
T some fossils. One fracture per foot, broken but 5 T
— - tight. Strongly Weathered Burlington-Keokuk Bottom Cap And
40 Lo e : /] Total Well Depth i

40.0-1t. USRI 1
6" Hole To . ) 580—

41.0-ft.

@ sample Interval " [J No Sample Taken

nminimum ¥ maximum Yaverage



o B

BOREHOLE DIAGRAM

Page I of I|
-
<
MW-2052 <
=
2 =
TOC: 624.82° .
Elev [Depth @ . ) ] ) ] o Hydrologic
MSL1BGS - < 500 VaTIues Stratigraphic Unit GS: 622,29 Testing
T T T = P - -
L 100 80 60 40 20 ¢ - craostiﬁghwvifh ]
o : qJ Locking Cover. E
@i - : ; % 2-1t. Diameter o
L : \ Concrete Pad With |
5 \ 4 Protective Posts
L pPr/Get/Gte undiff. et casing i
_+ : 2" 318L Stainless .
el L § Steel -
B s %é—g Diameter .
s10— % Borehole : i
- \ _ T iowbeg
-15 N ' : -
- : %—-—High-siolids Bentoni)te E
L : ; Grout (“Grout-wWell” : : 4
605—-_ 43; Mbkw §: ' . Packer Test: 4
i P k=2.3x10"3cm/s
. F : —Seal : .
J5 : 3/8" Enviroplug : J
AT : - Bentonite Chips L 230(ena) ]
E 242 R — 1
| 25 : (588.1) 4.: 223 igatlc water level 24.0 (beq)
L 0 T : 4
| o * Diameter h
595~ ; - Borehole : -
- 00 _‘ raiiver i Packer Test: 1
— : O __ > Centraliz D Ka = _—
C 30 : (582.3) F[=} : K=1.4x107° cm/s i
: Mbksw =} : |
590 'Tg 5
L | =t Scrs(aen ; i ]
i ; 2" (10 Stot) 316L SS ! 35.0 (end)
:— 35 ' D Continuous Wrap — 35.0 (beg) |
L B A2 \rilterpack ! Garker Tedk: -
585 { 4 g . . S : Packer Test:
L 5*: S = \:vtersu Siica Sand | KedBx0Scn/s
B 40 400 39.8°__F ;. entralizer i 40.0 (end) N
; e s (582.5) \ : ]
B : P S 4.0/ ottom Cap And :
- : <8 g (581.3) Total Well Depth : 9
ety : : 7 to.o—ﬂ. : .
| 45 ! : ‘ * Hole To 3 -
! ; 41.0-1ft. : i
575— T
570 1
-55 .
565" T
Ynminimum  ¥Ymaximum Iaverage



@M?ERISON-KNUDSEN ENGINEERS, INC.

PRESSURE TEST RESULTS (FIELD)

K25/

Project:. %9 Job Number: Test Section: Bor :
oy ford 2 1878, Task (1| = 2
Lpelrmeaston /.0 ©23.0 | 2n 522,
Test Equi t identification . BORE HOLE Test By: ]
;sdi‘ifpr;ezs Fle s ;‘4 C’/kf’ Orientation: ’L Size: _ P O : . y/4 . gm%o/'
S .
M&. \/&/ y Date.(%D 4/21/10/0/
Paock%rs Groundwater Depth: Gauge Height Above Ground: |Gravity Head:
n Casing s / ;
Gingle® e WA ’ _ .
‘ : Fef 3’ .0 fl / &+ 2.0 »&I’QF'L
/ jpﬁ TEST 1 Inflow pressure (Hp) 5 psi x 2.31 = /4 ;geet
“TIME, MIN. 0 T T 2 3 4 5 6 7 8 9 10 | ‘Q AVERAGE FLOW
Meter Reading P A _ ,‘)" & /Z»o GPM
Gallons or a(\'o 09 U yo v *J(, \"6 (PW : -
© Cu.Ft. W' w, B '57’ D afa 3 : CFM
Take Per Min. /,4 W. 8 {i2.o 42.0 112.) 11.9] | | 1 ] CFM x 7.48 - GPM
Total Head (HT) = Grawty Head (Hg) + Pressure Head (Hp) - Head Losses (Hy)
32.6 FUl=| zZpe fl+| 55 Ffl-| o FT.
T LB
o Q@M gy t® 20 : /0. K,CMISEC
- _diopm) = onm —_1 _ 1", .
Hr (ft) x'L(ft) r(ft) 22. & X 0.0 ® ,/}5 = _/-8)(/0 2
-2
TEST 2 ~ Inflow pressure (Hp) _L__ psi x 2.31 = 23/ feet AR/o -
TIME, MIN. 0 1 2 3 4 5 | 6 7 | 8 9 10_| QAVERAGE FLOW
Meter Reading .0 /] \X'o &) h 3 .,.,,:__.:l % 4 U / ?’ 7] GPM|
Gallons or : v v\'b O ] v By 2
Cuf. Jboo 360 oo W h A ‘)‘,)5 . ‘1[’ cem| F
’ Take Per Min. 1272/21/8.21 /2. 3[28.0 [ /8. 252 %,?TZ&-&IZ&/ﬁ" -]
v v rk A /
'/ 3 7 o ; ) —
K e | pps F|=ve| zi.a E|ewp| 230 Fml-w | o
a 0P8z '
Ko —2—x 011t —— /4.0 Lo foo|  |KCOMSEC 2|
' N PR /éi"‘”’ *1 725 T 124 2o
TEST3 ' Inflow pressure (Hp) s '5 psn x 2.31 —iﬁ_{eet AXI0"D
) TIME, MIN. o | 1 2 3. | a4 . 10 | Q AVERAGE FLOW
§ Meter Reading é {0 . 'U ’ : éa i
7"{, - Gallons or 0 \9 v\\’ ,‘G'% @Ib . 1)"/ & : g R
: CuFt. Y -t T — A cem]
Take Per Min. l | J
Hr | 55.7 Fll=Ha| Zro FL|+He| b7 el L  FT.
= L - ,' oY B K, CMISEC :
o x.011lln. P _&{C’ y - lz.sx o 53
\F87 ~ wo ,, '

",2)(/0'9



e
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@MORRISON-K UDSEN ENGINEERS, INC.

A ZOAMION KNUCEEN COMPARY

PRESSURE TEST RESULTS (FIELD)

Project: . Job Number: Test Section: Bore Hole: _
Ffrvf/?ﬁw( /V/{’”O AT, Tasb /| | Mw
Delineastron /3.0 © 230 5,862
Test Equipment Identification . 7 BORE HOLE Test By: :
 Ser SeeS /ﬁ Lows Aled<t" Orientation: Size: Y /47' g‘ﬂ/é/
; : 74 :
NS Gavge Vert - 30" low ,2/00/00
Pagkecr:s . Groundwater De)thh: Gauge Height Above Ground: |Gravity Head:
0 Ceers | UnSaF~ '
g Uouyhls
H!yraui Ft. 50 | 7 12 Ft
TEST 1 ~ Inflow pressure (HP) _i___ psi x 2.31 = _/éf_ﬁeet -
o1 TIME, MIN. 0 1 2 3 4 5 6 7 | 8 9 10 | QAVERAGE FLOW
yj Meter Reading 0 :V (I'U 0 k X X X ' 202, GPM
Gallons or LI' ' 1," W(, ’ /\b Q" \V 6‘/ b
Cu.FL P |9 B 19 [ @Y b | cM
Take Per Min. [2e- 2 Zod[20.4]22.3 |20 7] 200 20-2 | | ] CFM x 7.48 - GPM
TotalHead (HT) = = Gravity Head (Hg) +  Pressure Head (Hp) - Head Losses (H))
5 z . & Fl'. = Z/l 0 FT.| + //'b FT. - D FT.
= 2@ __ o9t [ zZo.2 . 0Bz BRUSED .
Hy (f) x L) r(ft) x - = 12.0°Xx/0
22.0 0.0 : v
TEST 2 Inftow pressure (Hp) psi x 231 = ____feet )—(/ =2.2 X0 -3
TIME,MIN. | O 1 2 3 4 5 6 r | 8 9 10 | QAVERAGE FLOW
Meter Reading GPM
" Gallons or
Cu. Ft. CFM
Take Per Min. | I | I I ] | | I
Hy FT.| = Hg FT.| + Hp: CFT| -HL FT.
K= —2 _x 011ih—= . |KMIBEC
Ht x r % x =
TEST3 Inflow pressure (Hp) psi x 231 = feet
TIME, MIN. 0 1 2 3 | a 5 6 7 8 9 10 | QAVERAGEFLOW
Meter Reading ' GPM
Gallons or
Cu. Ft. ) CFM
Take Per Min. | I R | l | I |
HT FT.| = Hg FT.| + Hp FTHZHL FT.
= Q x .011 ln.—-'-'— = : _ K, CM/SEC
Hrx L r % x =

-



@ vonasonKNUDSEN ENGINEERSINC.  PRESSURE TEST RESULTS (FIELD) /7_/2%@{ 7 d/ =

Project: #ﬁ - Job Number: Test Sectiof: K 2 | X/0 ~ 3 |8ore Hole:
| Fro7 ol Wi 4574, Task /| 20t i
e/ 11 Exterr 2052
Test Equipment identification : BORE HOLE Test By:
j 7S ce S Y =97 24 ﬂ&,é/‘ Orientation: Size: /4 @&ﬂ#
A5 - sz/M e Ver7— 5.0 oate: L2/ o
Packers Groundwater Depth: Gauge Height Above Ground: (Gravity Head: -,
.ﬁasmg _ = /
Hydraliqo?:fllzt@e | 23.5 Ft. 3—4 2 Ft. z %:5 Ft.

TEST1. Inflow pressure (Hp) _Z0____psi x 2.31 = 23« ! feet
TIME, MIN. o | 2 3 4 5 6 7 s | o 10 | QAVERAGE FLOW
Meter Reading 0 ul a1t g 1 1 v 4 /e | GPM
Gallons or ; %’ : 0 A by .\ g ' :
Su: Pt P 9\:x 9"' D'X 0" 9,\ : D“‘ \\\ ' CFM
Take Per Min. e /631766172 60 |/5.-9115.7] | ! b CFM x 7.48 - GPM
+ - Total Head (Hy) / = Gravity Head (Hg) + Pressure Head (Hp) - Head Losses (Hy)
$9.¢ |- 245  Fil+| 23/ F;l— e
Q (gpm) | L(f) r K, CM/SEC .
Ke ———2"2% __x 011lh.——= ./ MO0l . -
ft) x L (ft ft /HWin — | ='|;
Hr () x L(f) e <o < |.0 el W
TEST 2 ~ Inflow pressure (Hp)'_;/g_. psi x 2.31 -347 feet %70 "_S o
. TME,MIN. | 0 1.] 2 | 3 a | 5 6 ¥ - & 9 | 10 | QAVERAGEFLOW | -
Meter Readin L A h A \ ' ' o GPM
Gallons or ’ \-0 \Xo" Q)‘ '\? 0{78) '[;"‘9 9 . /ﬁ z ' .
Cu. Ft. O N N A 1} : CFM
Take Per Min. [/8.71/8.]1/8. 7[/8.81/8. 71/8.&] | | | |
Hr | o2 Fil=Hg| 26.§£ FI|+Hp| 247 FT|-H o FT.
. Q L 1, 0473 K, CM/SEC
K_HTxLx.Oﬁln.r /ﬂx.?_ " - W
, /- Z /.0
TEST3 Inflow pressure (Hp) £5___psi x 2.31 = s2 8feet : / X /D '3
' TIME, MIN. 0 1 2 3 |45 ]s 7 | s 9 10| QAVERAGE FLOW
* |Metér Reading 0] % Al L v A ) 2. g  GPM
.| Gallons or /1%‘ 0\. IR J‘W ] /\'5'\ q" ’lﬂ ‘)‘)‘ 23 2
Cu.Ft. A A A A S N A CFM
Take Per Min. - |23.5 ]Z‘ﬂ&l&é‘. 7123.5] Z"/ / Ié__il_Z!-g] | ! l
Hr ga/.j FT.| = Hg 245/ FL{+Hp| 7.8 FT -H o T
Q il T ' K, CM/SEC
K= — x .011in.—= 23.8 : +%3 : [
Lo x |,0 . =
Hr x | o 573 X D : M

s



@ mormison.xnuosen encineERs, inc. PRESSURE TEST RESULTS (FIELD) SA 5“/7& < “’7/ <
Project: Z. /(// k,a Job Number: Test Section: Bore Hole:
Srrica /2 6 . 24 w© 35 2o s2,
Test Equipment Identification BORE HOLE Test By: )
ﬁ&n..ﬁoc-_s / / a4 M"—"é‘/— Orientation-:/- Size: & /4 ¢ gﬁ”iée’/
ﬂ'/ e -0 D 3 N :
Packers ] Groundwater Depth: Gauge Height Above Ground: {Gravity Head: - i
OI iasing :
ém I?o Do ¢ . o
Hydrau:i Z}J Ftl- 2D rl ots 5 | -
TEST1 = Inflow pressure (Hp) 2 __ psi x 2.31 = Z3-{ feet
' TIME,l MIN. 0 1 2 3 4 5 | s 7 | 8 9 | 10 | QAVERAGEFLOW
Meter Reading Q ’h A h gm\ 4‘[) \.4) kﬁ /2.6 cPm
Gallons or ,\V\' uveore Ly L § 9@ .
Cu. Ft A x)éb ] AN 4 /A l;q ' CFM
Take Per Min. Vz Bli2.5113.%143.6] 2. 711 1/2.8143-5] | CFM x 7.48 - GPM
Total Head (Hy) = Gravity Head (Hg) +  Pressure Head (Hp) - Head Losses (Hy)
47-¢ Fil = | Z2&.§ Fr|+| 23/  FL|-| /O FT.
“Q(gpm) L (f) 3G K, CM/SEC__+-
= — 21— x .011In.———= o =
Hr () x L@ ) A x |«24%% | .| )ax70
A . —_ =3
TEST 2 Inflow pressure (Hp) ___psi x 231 = feet X =/ K0
TIME, MIN, 0 1 2 3 | 4 5 6 7 | 8 9 10_| QAVERAGE FLOW
Meter Reading GPM
Gallons or '
Cu. Ft. : | SR
mepedn ] [ T 1 T T T [ T T 1
Ht FT.| = Hg FTL.| +#+ Hp FT.| -H_ FT.
,CM
K= —3—x 0t1in-= I
Hy x L r s X =
TEST 3 Inflow pressure (HP) | psi x 2.31 = feet
TIME, MIN. 0 1 2 3 4 5 6 7 8 9 | 10 | 2AVERAGEFLOW
- {Meter Reading ' GPM|
Gallons or
Cu. R, . CrM
Take Per Min. ) I N I R N
Hr FT.| = Hg FT.{-+ Hp ZFT = H FT.
A : K C
K= —3 x ot1in-= _|fecmisEC
Ht x r < X =




@MORRISON—KNUDSEN ENGINEERS, INC.

PRESSURE TEST RESULTS (Flam/ / o r/ Z/ -

LA

v

Pmlect‘ p p /\/l Lo Job Number: y Seéxf? 53( /03 Bore Hole:
LA7H Task / MW
&/ Ve Afeorr g
Test Equipment ldenuﬁcano BORE HOLE Test By: Lo
SbeopS S '& 70~/ /M&k/ Orientation: Size: - o A—‘ e=e :
U5 cravge | Ver #- 5§ zb0 12 /tifol
Packers- " |Groundwater Depth: . Gauge Helght Above Ground: |Gravity Head:
@O oot g f | 25
# rauli _ Z 3 S Ft. jﬂ R ’ Ft.
TEST 1 Inflow pressure (Hp)_/_S___ psi x 2.31 = 377 teet
TIME, MIN. 0 1 2 3 4 5 6 7 | 8 | o 10 | Q AVERAGE FLOW
_|Meter Reading VIR ' ). 3. GPM
Gallons or ‘5./1 A"\' V&.y\v v\?l G'\\ Q‘*o ﬁb" ,”g @ 5{ -

Cu. Ft. ) 0’ 1o 0‘1 d’ CFM
Take Per Min. ]p/f 193 22500 Z230.3710.3616241 11T 1 CFM x 7.48 - GPM
Total Head (HT) / = Gravngy Head (Hg) + PreSsure Head (Hp) - Head Losses (H|)

A FT.| = 2¢,85 FL|+ 347 FI| - 0 FT.
- Q@pm  gqqpnLt@ 0.3 ' o K, CM/SEC
Hr@ xL@® —  r@ - x leottlo ==.| = /éf/
e &4.2" o i-zadill}
TEST 2 lnﬂéw pressure (Hp)_é{_ psi x 2.31 = Zﬁfeet S\A /O~?
TIME,MIN. | o 1 2 3 4 5 6 7 | 8 9 10 | QAVERAGE FLOW
Meter Reading al A 1 o a A 2.50 GPM|
Gallons or 1,4ﬂ 1.” %*\ ’ b-\’ W'\ W\’ O‘\ J
CufFt 10 o [0, [0 ¥ o CFM
Take Per Min. MZ?@M" S0, <o I 1 [ |
Hy | B4 5 Fl.l=Hg| 2&-5 FL|+Hp| £7.8 FTL|-H o FT.
K= QxLx.omn.+_ D SO . |00t 3 %_
843 X o o i
¢ \J’ 3N\
TEST 3 Inflow pressure (Hp)_i___ psn x 231 = _ 2. 7 feet
. TIME, MIN. 0 1 2 6 7 8 | o 10 | Q AVERAGE FLOW
Meter Reading 0 \ ) 4 v . GPM
Gallons or \:)' ’ll.\ tbo 6 \X:v 0,1, C)") 0.7 .
Cu. Ft. \ N N R _\\X' \ , CFM
Take Per Min. TQ-‘H [2.6%0:751p.3 Oslr710-458] | L ] |
Hr | Jo7.4¢ FTLl=Hg| 2&-S Fil+Hp| BoFP FLpP=H o FT.
T Njo74 * 50 ‘

SY/0°5



[ Re VS pUs—.

MORRISON- KNUDSEN ENGINEERS INC.

A MOAWISON XNUDSEN CON

SRR e O

PRESSURE TEST RESULTS (FIELD)

%W/Z/ 47.[,_7/‘

;jf;

oA N fro
Definreetfeorv

Job Number:

#8874, Tach-tl

Test Section:

35

Bore Héle:
Mu

°© P | oose

Tg&zf;ztngcaﬁ /0 W ” &#/ Orientation: BOREZE;E o a B%. g&n#’f‘
/f«—(a (= 4—0'7& 'y&/,L« 3.9 oae: /“ /0/.
F'E‘IOC'(erising Counsiemtar et Gauge Height AbO’Ve Ground: | Gravity Head:

S zzs | Zo" | Z&% N

Inflow pressure (Hp) / <§

psi x 2.31 = jlf 7feet

TEST1
TIME, MIN. 0 1 2 3 4 5 6 7 8 9 | 10 | aQAVERAGEFLOW '
Meter Reading 0 0\ I 3 GPM
Gallons or \9? ‘h"z - '470 I 4.0,0\ ':;b e ‘{—

' Cu.Ft. N A O M v \Q - CFM!
Take Per Min. 10.330. %M 212 3‘.40 35[,9,3*[ | { 1 1 CFM x 7.48-GPM
Total Head (HT) -= Gravity Head (HG) + Pressure Head (Hp) - Head Losses (H|)

e/rZ  FT| = Z26-8 FL|+ | Z7 FT.| - o . FT.
Q (gpm) L (ft) ' K, CM/SEC
= —_—__x 01t ———= . 3‘/ ol =
THT®) xL(® rf) x | +9 = 7%
¢tz g0 o 0=
TEST 2 Inflow pressure (Hp) psix 231 =___" feet )?-z % g k /1O
TIME, MIN. 0 1 2 3 4 | s 6 7 8 9 | 10 | QAVERAGEFLOW
Meter Reading . GPM
Gallons or
Cu.Ft ' CFM
Take Per Min. | | I [ | i | I |
Hy FT.| = Hg FT.| + Hp FT.| -HL FT.
K= < x .011In.—= R DMISED
Hr x L % X e
TEST 3 Inflow pressure (Hp) psi x 231 = feet
TIME, MIN. 0o | 1 2 3 4 5 |. 6 7 | s 9 10 | Q AVERAGE FLOW
Meter Reading - . GPM
Gallons or
Cu. Ft. b
Take Per Min. l ] | | ] | l [ I I | ‘
Ht FT.| = Hg FT.| + Hp FT.p=HL FT.
-—9 L otmt- K, CMISEC
HrxL r " X =




-

13,

14.

16.

WELDON SPRING SITE REMEDIAL ACTION PROJECT

MONITORING WELL DEVELOPMENT FORM

ES&H 4.4.8.2, Rev.0, 5/95

PROJECT NAMFﬁ;ﬂ? nd A&a Mlzcaz/ a/) WORK PACKAGE No% 74, TaLE (l
DEVELOPED Byémz_klzé/:ﬂv Has 5cné/ M

"SHEET 1 OF 2

No . 0 Cell) Ao

 Well Number.: & W - _é& Well Location: Wc, d/_f ,,lr_/

Date of Installation: /& — /<~ /

Date of Development: &~/ 2=0 [

Z8:F 7oC ‘
Static Water Level: Before Development ft.; At least 24 hrs. after : ft.
Orgamc Vapor: Before development ANA ppm; After development A/At ppm.
~ 3400 ’ '
Quantlty of water loss during drilling, if used: gal.
Quantity of standing water in well and annulus before development: ~ 7 /)/ gal.
Depth from top of well casing to bottom of well ‘/Z ft. (from Well Installation Diagtam)

Well diameter: 2+ & _ 2@ .

Screen length: /2 « o ft.

Minimum quantity of water to be removed & 3 gal.

Depth to top of sediment: Before development A& 4 ft.; After development NA ft.

Physxcal character of water (before/after development): Cfoud Y / G eas

v /a SudbMer-
Type and size of well development equtpment / /& 4M %f feds -
Description of surge techaique: __&_Mmﬁ&/ %/ﬁg..; //;n‘M'//y

Hetght of well casing above ground surface: Z/y& ___ft. (from Well Installation Diagram).
Quantxty of water removed C@ gal. Time for removal: / /‘/f hr./min.




| WELDON SPRING SITE REMEDIAL ACTION PROJECT %

MONTTORING WELL DEVELOPMENT FORM

ES&H 4.4.8.2, Rev.0, 5/93

- QJECT NAMI-:; M M A/ //a el ﬂacfmﬂ.vom{ PACKAGE NO.YBZA,; 7ok U

~ "SHEET 2 OF 2
[ {VELOPED BY Lei#re - WC.C#/'/7 Aan ﬁméf P
sl Number:llﬂ‘[ - 20;5;% _Well Locations: A/d/#{ 4[ Ces/
(2/(7/04 '
' Date/ Hrs. Dev./ Gals. Purged/ pH | Temp. | Cond. Remarks
- Time | Cum. Hrs. Dev. | Cum. Gals. Purged ' f“fé!th\/ :
1843 0 Zolpz.! 1287 2/0
0 &4s S %% Y2,¢ |2.79 | /7]
847 30 A& 1129 278 | 220
’Bé_S'Z 25 Y 3./ |22 228
BY i el 40 LSt W23 B.83 |30tk
» A .S /23 2,89 202
p? £ ko p.7 293 e
2737\ S L. |2\ 301 | Jeo
o732 2o b ) @2 4 295 (112
95D _¢E . |29 2.7 82./
logsa ) - k) 128 2,83 43.2
1o0s”| 75 6.1 /2.9 |2 ¥ 1o/
'".4_'9_4.2 > 8o  a L \p28\|Foo 7. ‘ff
T | A |
I ; |
L




N

; HOLE NUMBER
WELDON SPRING SITE REMEDIAL ACTION PROJECT MW-2053
BOREHOLE AND WELL COMPLETION LOG - i
<[ NORTH (Y] : -
2 1043421.87 -
WELL STATUS/COMMENTS LOCATION EAST TR ]
ACTIVE ) " NE CORNER QF DISPOSAL CELL 755919.13
DRILLING CONTRACTOR DRILL RIG MAKE & MODEL - TOC ELEVATION
LAYNE WESTERN Inc. : ’ CME-750 HSA/NXWL; I-R TH-80 AIR ROTARY ) 6843.18
HOLE SIZE & METHOD ANGLE FROM HORIZONTAL & BEARING| z , BOTTOM OF HOLE (T0) GROUND ELEVATION
9" HSA-27; NQ-55; 6" AIR-56 Vertical g£= 55.0 : ’ 840.77
DORILL FLUIDS & ADDITIVES CASING TYPE, DEPTH, SIZE :§ BEDROCK STICKUP
Water core; Air ream 2" 316 SS Mon. Well & 28.5 2.42
DATE START DATE FINISH £ 2 WATER LEVELS & DATES' HYOR CONDUCTIVITY (cm/sec)
11-30-01 _ 12-7-01, Mon. Well ¥8 V¥ K= 3.8x107% (Packer Test)
= @ LITHOLOGY BY : - -
> |ul2slE3] 81218, ciiot el IR z WELL DIAGRAM g
To [&|lwo wl > O lgawn . ) — Ew
be |ZI25|23| 5| Z (3% ' 5 1] |3e
o” IGEZ|uel = |5 |5° DESCRIPTION AND REMARKS g e
@ 100 = n @
Y -
Protective
b Casing with il 1 Zn] B9
‘ _ * Locking Cover. NS NT B
T The soil overburden was not sampled or logged from 2-ft. Diameter ) N
the surface to 20.0-ft. Concrete Pad With § '\\\\ -
T 4 Protective Posts \ §
- § § 635
- | well Casing \\\ \ 1
=] 2" 316L Stainless % \ R
-~ Si Steel \ \
{0 gl § § _
— >
<] \\ \ 630—
&l S
i : N N
“ \ |
15— : B 9" Diame(er————*§ § 7
i Borehole § . § 625—
20_ SPT-1 18 CH CLAY, high plasticity, minor angular chert gravel, "F § § T
: i : some decomposed limestone, mottleq reddish brown \ \ 620~
/ and biack, moist, hard. CH. Residuum. \ \\
' High-Solids Bentonite—x \ ]
LY Grout ("Grout-well') \ \ |
SPT-2 i [ & \ \
/- CH as above. § § 4
25 SPT-3 61+ g CH as at_)ove., Residuum. § §
. Auger refusal at 26.5-ft., continue with NQ core. \
m | [CHRT - - - - - .
NG % 48 i-l' Tl LMS Lost circulation at 27.5~1t. permanently.
’ : N CHERT, hard, some nodutar, some disseminated,
- ) localized wavy bedding, thin streaks of MnOx, light 6" Diameter
= gray to light brown. LIMESTONE, ~40% moderately Hofahole
30_ CHE weathered, argillaceous, minor scattered oxidized e
= | pyrite, gray to yellow brown, Zero to 4+ fractures =
- e - per foot, all'rough, open and oxidized: some rubble. o
_']' weathered Burlington—Keokuk Limestone, =
N - @ 29.3'- 29.8". Chert breccia, light gray to orange
i e - | brown, FeOx stain, generally interbedded with
NG-2 75 [Te] limestone, vuggy at 29.0°, 30.3' to 30.5' and 31.8".
| 212" CHER i ) i :
: T ] 0.8' of NG-I core picked up in NG-2, mostly chert
35 -] with minor strongly weathered and vuggy limestone. LY

m Sample Inteival

[ no sample Taken

Yminmum  ¥maximum ~ Yaverage




b

HOLE NUMBER

WELDON SPRING SITE REMEDIAL ACTION PROJECT MW—-2053
BOREHOLE AND WELL COMPLETION LOG G

NORTH (Y] : ‘-
: 104342187
WELL STATUS/COMMENTS [LOCATION . EASTIX):

WSHLOG-C

ACTIVE NE CORNER OF DISPOSAL CELL 755919.13

WELL DIAGRAM

DEPTH
feel
SAMPLE
SAMPLE /RUN
Number
PERCENT

DESCRIPTION AND REMARKS

Recovery
N# or .RQD
SOIL/ROCK
. class
STRAT. UNIT
ELEVATION
feet

-7
=3
=3

)
S
]

@ 33.0'- 34.9". Mostly limestone, moderately
weathered, hard, argillaceous, somewhat vuggy,
mostly yellow brown, with ~30% interbedded chert,
light gray with thin streaks of MnOx. Seal

- @ 34.9'- 38.5°. Mostly light colored chert with ~30% 3/8" Enviroplug
strongly weathered limestone, orange brown, Bentonite Chips
I~ argillaceous, vuggy, soft and weak. Zero to 3 .
fractures per foot, rough and open. Strongly ]
| Weathered Buriington- Keokuk Limestone. 2—-——Stanc water Level

- B 38.5'- 39.8". Very vuagy, very soft, highly : @40.4 ft. ; o
eroded. . o n
@ ~40.4'- 415", Bit dropped: probable void. ’ i

- .@:42.4- 45.0". Mostly chert, light brown to tight
- gray with thin MnOx streaks; ~20% limestone,
moderately weathered argillaceous, thinly Dedded

=
e

s} GRAPHIC LOG

-

[ el il juul |

]

1HIHIFHTHIHIFE

T

F"I

Mbksw

Centralizer

[
-
I

L=l

45 NG-4 S0

60/60

B 45.0". Overall rock quality improved,.especially
RAD. ~50% chert and limestone. Limestone is still
strongly weathered, argiliaceous, soft, locally thinly
bedded, fossiliferous and vuggy. Coior varies from
light gray to orange brown. Strongly Weathered Scre en
Burlington-Keokuk Limestone. : (10 Siot) 316L SS

@ 46.7'- 49.7". Mostly chert, light and bluish gray N i Contmuous Wrap
B and orange brown.
@ 49.7'- 50.0°. Vugs up to 2" o Filterpack

. @ 50.9'- 51.I'. Abundant oxidized pyrite. FilterSil Silica Sand

@ 51.I'- 53.6". -Limestone and chert, ~50% each,
- closely interbeaded, limestone strongly weathered L
to 53.6". Centraiizer

LIMESTONE, moderately weathered, argillaceous.
= generally soft and weak, mostty fine-grained,
locally thinly bedded, locally vuggy, orange brown

with tiny black specks of MROx. Zero to 2+ Bottom Cap And~—
\ Total Well Depth

[}
1
T

Hml=Lm=]

50 NO-5 68

52/60

I

=

I8 —Hae

[Mbkw}e

mUslUslU=sl=]

-

fractures per foot, some open and eroded, some TN
rubble. ‘Weathered Burlington—Keokuk Limestone. 55.0-1t.

L Total cored depth 55.0', 12-4-01. Hole reamed to L T
6" diameter to 56.0' and a 2" monitoring well was 6" Hole To

& - constructed. 56.0—ft. 3 -

N B CONSTANT HEAD SINGLE PACKER TEST RESULTS
28.0 - 38.0-ft. K = 3.8E-4 cm/secC s i
7 r 40.0 - 50.0-ft. K.= 1.BE-3 cm/sec
450 - 55.0-ft. K ="1.7E-3 cm/sec

5= I; —

[ sampte Interval  (J No Sampte Taken  Yminimum  ¥maxinum  Yaverage .




BOREHOLE DIAGRAM

Page I of |
MW-2053 Z
=
Elev |Depth cgcv ‘ o | T toc:s4se Hydrologic -
MSL |BGS <___RQO Values " Stratigraphic Unit ! GS: 640,77 Testing
NN NN \ |3 \ rotective
6401 160 80 60 40 20 e . 4 4/ Casing with 4
_ ‘ NN 1
e § \ il )
635, \ \ 1
: § § Well Casing j
}- \ \ 2" 3I6L Stainless ]
—10 : Qet/Gf wndift \ Steel o
630—| : . § § ]
= N\ i
P N N\ :
"'15 : x : \<—9 Diameter
525~: § % Borehole f
sool 20 200 & § § ;
b : : § %——High—&?‘lids Bentonite S
. : oPr / : § § Grout {"Grout-Well") . : )
b5 25 - § § \ :
- % . ' - -
E : = : ‘ -
B 30 o : -- B" Di'e:m'eter —-— 29.0 (beg) <
= T ‘ = orehole S =
6i0— 55 L MDkw L= e
- ..... o : e
3 | o fertie
— 35 30 + | k=3, ]
505— e . -
t ‘| _
[ -" 3/85“‘ Enviroplug ) 7
- : Bentonite Chips — 39.0 (end) 1
~40 1o oo AYE - w00bed © ]
600—- v = bt ----Static Water Lgver . .
| - 1 840.4 ft. i
i S /: : -- . : :
:_45 66§ ~ Mbksw =] lsggg)_d.:__ ~—Centralizer ' ...%a%s;%‘f_g&g/s —
Sy : ] = ; K=l :
- £ g - : 4
- ': = g‘?r%%nSlotleIGL ss. : 7
B :'.: =\ ontinuous Wrap 1
590 50 :l =P \Fiterpack —Eﬁ‘iﬁ,{ s -
K | =] FilterSii Silica Sand a
o d=t1 .
I el 536 L= ‘ = * \Centralizer : E -
sl 55 I ; 550 —— -Eé (sgg.'g;—-'::'%é"_\aottom Cap And =3l (end) 7
- : 56.0'/ \_;Srsmoalne“ Depth 1
B (584.8) Dt
: ’ " Hole To :
L 60 56.0-ft. _
~

Yninimum ~ ¥Ymaximum  Yaverage




MORRISON-KNUDSEN ENGINEERS, INC.

A NORRISON KNUCEEN COMPANY

PRESSURE TEST RESULTS (FIELD)

et / ofé/

,ézldz /tww'/ /‘lt 1""0 :;‘;“;c st U has o 24 X/O“( 30}220\'5\/
Delf inesften ’ 290 10 953
A ?E%pmez'l? “"‘;2? ow/f /tl &-/Cf Orientation: BORE:g::E o e
LS - Gavpe VYert - 30 1320 12/2 fof
Packegsas. -g : (s/r}undwater Depth Gauge Height Above Ground: | Gravity Head: 34 e 3
7 in - 0 ST « e <
%’cgg ~ D R 3 4 Ft. 27 , Ft
TEST 1 Inflow pressure (HP)L psi x 2.31 = 23./ _feet |
TIME, MIN, 0 1 2 3 | 4 5 5 7 8 9 | 10 | QAVERAGE FLOW
Meter Reading ol vl Yl o Al 4 a A4S e
- Gallons or ! i ) g G |)6
Lo R ]
Take Per Min. 15,@ [ T4.S (4.7 |le 1.2 |¢f.4 ] ] | CFM x 7.48 -GPM
Total Head (Hy) = - Gravity Head (Hg) +  Pressure Head (Hp) - Head Losses (H)
bod F|=l. 270 F|+| 23./ m-| o FT.
. o4 PT .
_ ___Q(gpm) PO ¥ s Py K,CMISEC |
@ L@ 0 e | x [P o = | s R
TEST 2 Inflow pressure (Hp)_&; psi x 2.31 = w-afeet | - §x /0~
TIME, MIN. 0 1 2 3 a_| s 8 7 | s 9 | 10 | QAVERAGEFLOW
Meter Reading : ) ' é, 5 GPM
0| hib 20 )5
i o Pl T Tl » =
Take Per Min. 1£:3 L. 21 [z 1 L-3 1/, 3[5/'/7 I 11 |
Hr | 23.2 Frl=Hg| Z7 FT|+Hp| 4z FT[-HL o FT
Q L K, CM/SEC
K= = x.011|n.-7= 43— N ,ﬂlfﬂ& _
pz.2.% /00 2x10
TEST 3 Inflow pressure (Hp) _.302___ psi x 2.31 = £2. 3 feet 2 X/ o~
TIME, MIN. 0 1 2 3 a 5 6 7 8 3 | 10 | QAVERAGEFLOW
Meter Reading 0 ! B/ GPM
X 0 .0 ' v h v '
Gallon ’ P .
caerees ™ 107 |7 | | !
Take Per Min. 190 [ pl1g.2086.11 201 I | [ | |
HT Fl=Hg| 27 FT.|+Hp| 4 7.3 FTp=-H FT.
Q L ' - K, CM/SEC
= x .011In.—= Z./ =7
‘ o8 | o |, 7
=L Bk PRSTZR

4y /0~




MORRISON-KNUDSEN ENGINEERS, INC.

A BOARION KNUOSEN C;

PRESSURE TEST RESULTS (FIELD) Sheet 2 5 F

Project: Job Number: “|Test Section: 4, 4 Bore Hole:

AMI/JMA—/ A #ro 2. sk ¢ pid 2 re Ho

B74 . MW
| Dedin catior | 24.0 © 2.0

Test Equlpment Identificatio BORE HOLE Test By:

émf 0“5 #]& w /{&,lc/ Orientation: Size: - 4 g&" %‘/\

”_( él—“—-jL | /V&/# .{-ﬁ | Date: /&/3 /0/
Packers - Groundwater Depth f Gauge Height Above Ground: |Gravity Head: T

0oyl % ”jpt/ - .
w@ w 0" Ft. 5 -0 Ft. 3Sfr5= 37 Fr

TEST 1 Inflow pressure (Hp) _ZQ_ psi x 2.31 = Z23.( feet '

TIME, MIN. 0 1 2 3 4 | 5 | s 7 8 9 10 | QAVERAGE FLOW
Meter Reading D /] \ ly 1\ 7] 2 56 GPM
Gallons or \ q . 4 ' 7 W' _

Cu. Ft W W QL 9 Vﬁ lp d _ Y
Take Per Min. _ 16,6155 lc.5 5. A I | ] | CFM x 7.48-GPM
Total Head (HT)- = Gravity Head (Hg) + Pressure Head (Hp) - ‘Head Losses (H)
Lo FT| = 37.0 FT.| + 23./ FT.| - o Er
Q(gpm) L () Lo . ‘ K, CM/SEC
= — x 011 In. = ‘ : =
Hr@x L@ e ' /5; | x |.o#EZ - 7z
Lo- 10-9 4&}(//\"“ ~
TEST2 Inftow pressure (Hp) psi x 2.31 = feet X = 3 8 X o
TIME,MIN. | o 1 ] 2 3 4 5 6 7 8 9 10 | Q AVERAGE FLOW
Meter Reading ' GPM
Gallons or
CuFt CFM
Take Per Min. [ 1 1 ] [ | 1 l | |
HT FT.| = Hg FT.| + Hp FT.| -HL FT.
. K, CM
K = x 011 In—=—= _ ISEC
HT x r v = =
TEST3 Inflow pressure (Hp) psi x 231 = ______feet
TIME, MIN. 0 1 2 3 4 5 6 7 8 9 10 | Q AVERAGE FLOW
Meter Reading GPM
Gallons or
Cu. Ft. CFM
Tako Por i T T T T 1T T T T T ]
Hr FT.| = Hg FT.| + Hp FT.I =~ H FT.
' K, CMISEC
K= —32 _x 011102 = L |
Hy x L . r % x =




@W

L

MORRISONJCNUDSEN ENGINEERS, INC. PRESSURE TEST RESULTS (Fi
Project: P ¢ Job Number: Te Sectl Bore o e:
4;&4'1447'4// Nefro ;27'; st // | ] i
Defincafrort N 4o © 5D &95‘5
Test Equtpment Identification BORE HOLE Test By: -
/"‘C/ﬁ%ﬁ Flows //&Jé/ Orientation: Size: . 4 W
4.5 Goige ert. | 0T (0932,
Pakers ng Groundwater Depth: {Gauge Height Above Ground: | Gravity Head:
n | /
ﬁ%@ “2-0 Ft z.0 Ft. = Ft
TEST 1 Inflow pressure'(Hp) /5 psi x 2.31 =3 Tteet -
TIME, MIN. . 0 1 2 3 4 5 6 7 8 | o 10 | QAVERAGE FLOW
Meter Reading Ll 4 4 27.8 GPM
0 0 % < 0 b
Gallon: . v P,
o Tl il |
Tako Per Min. _ rzgadmy, 8 27.727271 | [~ T | crmx74s-GPm
Total Head (H) = Gravity Head (Hg) + Pressure Head (Hp) - Head Losses (H)
77.7 - Ft=| 3 FLl + | 347 r—"r.! - o FT.
. : | PB |
- Q(gpm) 1. Ly _ 3 /0.0 K, CM/SEC
T 77?7"3/00 < N T | L
TEST 2 | Infiow pressure (Hp) 25 psi x 2.31 =5 2.8 teet A¥ /0~ 3
TIME, MIN. 0 1 2 | 3 4 5 6 | 7 8 9 10 | Q AVERAGE FLOW
Meter Reading o &1 ¢ o1 .9 L 322.7 oPm
el L =
Cu. Ft. ' '
Take Per Min, 122 2 7 | [ [ ] j
M B T =ve| 43 T &
Q L ' K, CM/SEC A
K= x Onh—=| 2.7 »
X .
708.8 * W
TEST3 _ Inflow pressure (Hp)_‘_/L_ psi x 2.31 A2 teet , ANIO~3
' TIME, MIN. 0 1 3 4 1 s 7 8 9 10 | Q AVERAGE FLOW
Meter Reading 0 0"0 (’ /\.O g 7, 3 GPM
Gallons or 0" N : \ ' )
Cu. FL ‘120' A ”)({9 ’\I\ Vv ‘;" ‘ CFM
Take Per Min. TZGLQSq 5139 0 B {lfq? | | | 1 | |
Ht /35‘/‘ FT = Hg 43 FT. + Hp 42,‘% FT. "—'HL 0 FT.
= X '011"‘"%_: ??7«3 . '94‘5‘2’ _ %«3‘”
1354 % 10,0 N




. @MORRISON-KNUDSEN ENGINEERS, INC.
A SOAAIEON CRUTLEN CONFANY

2/ z

'PRESSURE TEST RESULTS (FIELD)
Project: . - . Job Number: o Test Section: Bore Hole:
Jt i frored W72 W B7A Tasb 1/ e
QLetinca S7o21 . Lo v LD |5pc3
Test Equipment !dentification BORE HOLE Test By:
Sensees Loy /(476" Orientation;L Size: A B )ﬁe/
r.{- é’ & rd D KA
% 4“"7 Vﬁ/ 50 ate/L/‘é/o/
Packers : Groundwater Depth: « {Gauge Height Above Ground: | Gravity Head: ’
On Casing , 5 VI in
4)'4 Hydraulim i F. -2 =% -
4w 4 TEST 1 Inflow pressure (Hp) _/_éi_ psi x 2.31 = éi;_'feet
' )’ TIME, MIN. 0 1 2 3 4 5 6 | 7 8 9 10 | Q AVERAGE FLOW
|) 4 Meter Reading’ ’ ) ‘é . 0 6’4 /] 2 7,4 GPM
Lpr Gallons or bb 0 ,}? '}W
! "g Cu.Ft. . \J ’ ')7 4}. . CEM
Ué 0 ATake Per Min. 127'5[37'{127'5127'” | | | ] | | CFM x 7.48-GPM .
?9 / 2 Total Head (Hy) =  GravityHead(Hg) + PressureHead (Hp) -  Headlosses(H) -
V| 777 F|=| 43 al+| 347 m|-| O T
Q (gpm) L () . K, CM/SEC ]
= —— 0 011 ——= 27 -
e Hr () x L) TR x| * |-o¥8< | - 7
TEST 2 Inflow pressure (Hp) psi x 2.31 = feet X = / cXto
TIME, MIN. 0 1 2 3 4 s | 6 7 | 8 9 10 | Q AVERAGE FLOW
Meter Reading GPM
Gallons or
Cu. Ft. , £EN
Take Per Min. | | | | ] | | | 17 |
HT FT.| = Hg FT.| + Hp CFT| -H FT.
' K, CMISEC
K= —3—x 0t1in.—= | petteeEs
Hr x . < X =
TEST3 Inflow pressure (Hp) psi x 2.31 = feet
TIME, MIN. 0 1 2 3 4 5 6 z 8 9 10 | QAVERAGE FLOW |.
Meter Reading  GPM
Gallons or
Cu. Ft. : _ CFM
Take Per Min. | l { P 1 | L1 | |
Ht . FT| =Hg FT.| + Hp FT.I"=HL FT.
K, CWSEC
K= Q_ X .011In.—l—"-= _ M
Ht x L o % X =




Fs ] 2 3 ‘. - : _’.. & .
@N.?.‘.‘.ﬁ'ﬁﬁf.‘.‘.’.‘tt‘.’.‘.’ﬁe" ENGINEERS.INC.  PRESSURE TEST RESULTS (FIELDY” |/ 2 9 /() ~ 3 5 /

ﬁM /I"’! A/ A/(}Lr‘ﬂ Job Number: | A / Test ‘on:l éL' Bore Hole: ,
Definen 1o 78, TR | s T s 2%&‘}/3

Test Equipment Identification BORE HOLE TestBy: |
=l nfe;c..f /Z/dﬂll&'kf Orientatior::% : Size: 0 e 14- B&VV,C“”
0, - . ) v ﬂ ! Date: .
Wl G avge | ver > SN,
Packers‘ Groundwater Depth: Gauge Height Above Ground: |Gravity Head: =~
. ’ ; /’ "
e . ) Ft 3 2 fZ Frf
TEST 1 ' Inflow pressure (Hp) 7/ 5 psi x 2.31 =§Zo7feet
" TIME, MIN. 0 1 2 3 4 5 5 7 [ 8 s | 10 ]a AVERAGE FLOW
v g0 el e (o] || | e
Cu. Ft BO' é“ _ o L)\ ; i(;)( \P ' CFM
Take Por Min. B7830. 0378 %0.d70.d200] 1 1 1 ] cruxre-cew
Total Head (Hr) = Gravity Head (Hg) +  Pressure Head (Hp) - Head Losses (H)
77.7  Fu|=| 43 o+ | 347 Frl o  m
_ __Q(gpm) Ly _ 20,0 T ool [cowsee ]
K e () L(ﬂ) x .011In. T 77 = x. =5 % '0///.,; -/-z-? = D |
TEST 2 ! : Inflow pressure (Hp)'_g_Q_ psi x 2.31 J_ZZ feet ARl0 ’.3
TIME, MIN. 0 1 2 3 4 5 6 | 7 8 9 10 | Q AVERAGE FLOW
Meter Readin O Al 40l A9 4 L5 " el
pebinud Y A Y R I  Be. & o
Cu. Ft. A /\17 ’& D o CFM
Take Per Min, ] 34,{7]7,&!5’" , S134-5136-2] | | ] '
CHr (/2.3 FU=Hg| #2.  Fil+wp| 443 - | o FI|
Q L . ' K, CM/SEC
= x .011In.——= 24-§
4 L r x |, p¥BZ = N
| . W23 " fo0 éfﬂfy
2 . =S WA
TEST3 ‘ Inflow pressure (Hp) ig_ psi x 2.31 = ﬂ_ feet '
TIME, MIN. 0 1 2 3 4 | s 6 7 8 9 10 | Q AVERAGE FLOW
Meter Reading 0 é 0ol A (75 ?) 3./ &Pm
' ‘ v P \' %
g W W | | | |
Take Per Min. %S B;lﬁtfz z8Wz8l | | 1 | | '
Wr | Jofr FT|=Hg| #£%- FL|+Hp| «jg4~ FLp-H | O FT.
K - e = x 01 In—— = 43./ | 282 |- R GMISEG
" 77 < Joo |0 B i

/%10~ %




MORRISON—KNUD_SEN_ ENGINEERS, INC.

A MOARISON KNUOSEN CORPANY

PRESSURE TEST RESULTS (FIELD)

.Z/z/

Job Number:

Test Section: -

Project: y ¢ ‘ Bore Hole:
4'{ /;4,72/// /V/,sz 574 /k‘;é_// re Hole:
i b YBTH 7 M
C DelineaAfrorr : YS v T |2, 3
_ [ Test Equipment Identification - . BORE HOLE Test By:
| SeppSots //JW AL &k/ Orientation: Size: 4%%/'
; - . /# 3 00 Date: .
|4-£- GarFe— = (/L D)
Packers Groundwater Depth: Gauge Height Above Ground: { Gravity Head: '
QOnCa |ng .
eii:lo Dig - & i g £ = g S
!y! rauli ?p Ft. 3: o Ft. ‘ ALLj el
j TEST 1 Inflow preséure (Hp) __/;5.; psi x 2.31 52‘11'7 feet
" TIME, MIN. 0 1 2 3 4 5 [ 7 8 9 10 | G AVERAGE FLOW
A Meter Reading 0 @ Z; Y 4 # ”}f - GPM
] Gallons or \S" q/b' /U\- T}%' ,LO' Jx 0 VJ ;,(p - (P -
e Cu. Ft. \,(’ \ Yy v, o | , - v GEM
- V/ | Take Per Min. 122.8128.7127.7124#3] | | P ] | CFM x 7.48-GPM
_ ) % 0 %yy’{ _ Total Head (Hy) = Gravity Hea,t{ He) o Pre;sure Head (Hp) - Head Losses (HL)'
7277 FT.| = 3 FT| + 347 FI| - FT.
Q(gpm) L () _ %’*6” 6’ . K, CMISEC
= —7_x 0ttIn.——= . d .
HT (ft) x L(ft) xS r (ft) X X |0 ‘f&L = .
772.7 * to-0 | -3
TEST 2 inflow pressure-(Hp) psi x 2.31 = | feet )’C- = / 7x 0 i}
TIME, MIN. 0 1 2 3 4 | 5 6 7 8 9 10 | Q AVERAGE FLOW
Meter Reading GPM}
Gallons or
Cu. Ft. ‘ N CFM
Take Per Min. | ] I [ | I I [ |
Hr FT.| = Hg FT.] + Hp FT.| =HL FT.
K= —2 » 0110t = by CMISEL
_ x L r % X =
TEST 3 » Inflow pressure (Hp) psi x 2.31 = feet
TIME, MIN. 0 1 2 3 4 5 6 7 8 9 10 | QAVERAGE FLOW
Meter Reading GPM
Gallons or )
Cu. Ft. ; ‘ GEN
Take Per Min. ] | | | | | |
Hr | FT.| = Hg FT.| + Hp FT} =H FT.|
. : ., CMIS
= 3 _x ot1in-to K, CMISEC
L r < x




~ WELDON SPRING SITE REMEDIAL ACTION PROJECT

MONITORING WELL DEVELOPMENT FORM
ES&H 4.4.8.2 , Rev.0, 5/95

OTECT NAME/;/7 /ma’ Nitro. aa//”m//mozx PACKAGE NOHEZA. 7252 1

] _ . SHEET LOF 2
:VELOPED BY et ysre - We.sz/c/ﬂ, Ao Bersfor ////'J
- Well Number.: MW Zos3 Well Locdtion:
Date of Installation: /3/7/0 / |
_ Date of Development: j}/ /3 /0/
Static Water Level; Before Development‘ﬁ ,4.&5‘ At least 24 hrs. after, | fr. .
Organic Vapor: Before development 41//7 ppm; After development N 4 ppm.
Quannty of water loss during dnllmg, if us/edﬂ A."ga‘i"”
Quantity of standing water in well and annulus before development: _~* /5 g gal.

. & ) y , ’ . . :
Depth from top of well casing to bottom of well: $8.5 ft. (from Well Installation Diagram)
Well diameter:__Z . O 3

Screen length: @- O fL
Minimum quantity of water to be removed:Z2.3__gal.

A Depth to top of sediment: Before development A/ A fi; After development fe.

Physical character of water (béfore/ after devel_o‘pment): G/da—éé? / &/ Zr”
Type and size of well development equipment: Greew ;4: &a,/ -;/& é'wé/”e/' Vi
Descnpﬂon of surge technique: / / o és’-ﬂ//c:-r' é_.,é M M

Height of well casmc ; above ground surface:_&Z +oS ___ft. (from Well Installation Diagram).

Qua.nnty of water removed: éé gal. Tlme for removal: //& ‘ hr./min.




- WELDON SPRING SITE REMEDIAL ACTION PROJECT

MONITORING WELL DEVELOPMENT FORM
. ES&H 4.4.8.2, Rev.0, 5/95

PROJECT NAM;@M&MWOM PACKAGE N0 474, T2s£ /I
- | | | SHEET2OF 2
DEVELOPED BY@L&!@I@’/} 4 4/4.[7 ﬁ.ﬁ/&é //’/Q

Well Number: /‘fw - Zﬁgj Well Locafions:

4543 @

|‘ Date/ | * Hrs. Dev./ .. Gals. Purged/ pH | Temp. | Cond. |- -, Remarks
” Time | Cum. Hrs. Dev. | Cum. Gals. Purged <] My
lozset| EZ /27 093 | 382
Jzd7 35 32 8.9 | 24-3
liz50 p B7 08| 220
124 ~ 45 3186 b 29-7
ese Lt&ﬁé .
259 Y- 3 43.7a95 | /B./

\Beo2| s - 3187 .86 )44
85 » 4o /55 282 29
I |

g -
I - i
-
L

5&&1 // oAncer



7 |y TSR Y

37THN
Ll

WELDON SPRING SITE REMEDIAL ACTION PROJECT T W=2054
'BOREHOLE AND WELL COMPLETION LOG e —
[WELL STATUS/CdMMENTS TOCATION ' = EAST X 1042960.26
ACTIVE ) EAST OF DISPOSAL CELL 7559829.99
[DRILLING CONTRACTOR DRILL RIG MAKE & MODEL YOC ELEVATION '
LAYNE WESTERN Inc, CME-750 HSA/NGWL; I-R TH-60 AIR ROTARY ' 652.58
HOLE STZE § METHOD —— =~ — TANGLE FROW HORTZONTAL & BEARING, i Borg?g OF HOLE (7O} GROUND ELEVATION 55005
om’l’.LHFSL/tugg% Tgnxig'v& 2 r':As\gﬁ:s“.?refa—ﬁﬁs. PTH, STZE o BEDROCK STICKUP ——= '
Water core; Air ream 2" 318 SS Mon. Well & 30.5 & 2.53
DATE START OATE FINISH . £ 3 “WATER LEVELS § DATES - |HYDOR CONDUCTIVITY (cn/sec)
1-26-01 - 12-6-01, Mon. Well 25 V v K= 1.5x107° (Packer Test)
. lulB.l=zlel8ls. O Alan BENFER/BECKY CATO IS WELL D1AGRAN =
o o= zluwe ;’ %; é L) DESCRIPTION AND REMARKS E T E
w G}
— FILL Protective—— A
' Ml ooyt MY NG
7 Soil not sampled or logged from the surface to =1k St W\
] o L Conen e § §
; o NN
5— §? — § § 645
; sioL N X
_ ? ? | well Casing'. % - § ]
: 2" 316L Stainless \
10— ?$ = Steel § § 640—
] T N X
o N X
] L N
: Tl ot NN
$ NN
155 §§ = = \ \ 635
] 57 ] | § § |
- I ;:,,%‘:2.:‘”—'—*§ §
' kL N N
~ ? . \ \ .
20—yl spr-+ 13 ?$ — e 5 § § 630
CLAY, silty, with some pebbles and organics, FeOx, \ \
T ? ™ Dbrown, stiff, CL~ CH. Fill. @ 21.5'. As above with \ \
i $? | pebbles and sand. § § ’
| sl L N N
s N N
X <l T N N
BT | 252 T o ety et e o s N\ [
- : R CLAY, high plasticity, wuth'!nmestpne and chert . ) \ \
; ?$ fragments, some FeOx staining, light gray, CH. Fill. : % §
] O o N N
: sl | \h
30 : ?? | LIMESTONE AND CHERT, strongly weathered, with § 1620
I 20+ IS clay. A N
Al = 2o TS\ Auger retusal at 30.5-1t._Continued with NG core, _/ %
B - | L _LI—M—E§T_O.NE_,E10EI:BG‘; weathered. argillaceous, & Diameter———>§
J= hard, some styolites, some oxidized, locally =| Borehole §
N = & f9551I»(erQus, Ilght'gray and light brown, interbedded el §
S C et e i g e e \
] ' I ™ open, severa?'spun, all are horizo?\tal, mpnbr rugb'le Q
350 - s | 30 = ] zones.  Weathered Burlington-Keokuk Limestone. s ,
49772" :

[ samote Intervai ] No Sample Taken YUminmum  ¥maximum  Yaverage




g

_BOREHOLE DIAGRAM | i

MW-2054 ' 5
. . | . ) =
o . TOC: 652.58' S
" Elev |Depth © O . S j Lo _ Hydrologic |-
: BGS < _RQD Values. . Stratigraphic Unit e 6S: 650,05" . .~ .Testing
vIU THNS NS JNEC IR SN D 7 T ‘oAb T -
C G mann e—protactie -
- ot o T 3 Locking Cover.

2-1t. Diameter
" Cement Pad With
"4 Protective Posts

A oal)

6455

Al

T
N N N N W
n i

A0

Well Casing
2" 3i6L Stainless

S
. )il
i
N\
§
\\§
4640__—10' : $€ § Steel
t B %
ok L 3 §
635 : : Fill 1 :
: : : - = ? 7 § \*——H" Diameter
<§< \ § Borehole
ok N X
sso—+ 20 $4 , \ §
gk : \ § h-Soiss Benton
25 g § \
: 1 NN
s20-1-30 : i i 4 \ | -
] ' N 5 5" Diameter 320 0eg
.6I5ﬂ‘ 35 R -;' Packer Test:
& - L - : K=1.5x10"5 cm/s
I 3"#:’-&:;: %0 L= :
610~ 40 e ) ": __ 410 (end)
i Ol i eal :
T S 2o, Eniront o
sos4-45 i . / = '(632_:?;-—:_.: . ' P ale Ibea)
[ -;' ! . ——-Static Water Level ;
- . —_— @47.1 ft . i packer Test:
' K 161 Mbkusw - S 3 I i K=1.0x1073cn/s
s00—+50 : i (sgg_'g)—"f;: . €entralizer :
N = = : '
i e = - s : _ 53.0(end)
N =T] L = S'Gra%nsmt) 316L SS 53.0 (229)
595-4— 55 -- :___ ' Continuous Wrap P e )
o B [ e St
- - zt. San
» T 60.0" - —Centralizer 'E__GO.OV(end)

llIIJJ:-IIIEIIIALJII-IIgll‘lllllllvllIll‘lelllllIJlllllJll.IlLlIllll‘lll

590—— L oo . , p - S
0—1 60 4 s (580.0) |} i ‘ ' \
g ’ 610"/ ottom Cap And

~ (589.0) ‘Total Well Depth
60.2-ft. :

- Yminimum ~ Ymaxinum  Yaverage




r‘.?.‘.‘fﬁ'i?:!:.’ft‘:.’sﬁf" ENGINEERS.INC. *  PRESSURE TEST RESULTS (FIELD) féif% <
X /A~
ey P i B, Tt [N o f 2R
Nitro dé///fﬁ;t Feon . Pey. 3. | 2577 | opear
Test Equipment Identification BORE.HOLE Test B
Sestlee S Elows A &téf'f Orientation: Size: - % g“"’ /é/
er
H.S. Gavge | vers’ Z.0 va: /00 Ufo /o]
‘ Pig:kecrs ) Groundzx}er Depth: Gauge Height Above Ground: |Gravity Head:
Dol ~Lf5 2 :
mf—, “Ft j . F. [ 5 $f5= 59.5 Ly
TEST 1 Inflow pressure (Hp) W/ psi x 2.31 =2_£;£_ feet
TIME, MIN, 0 1 2 3 4 5 6 7.] 8 9 | .10 | aAvERAGEFLOW
Meter Reading : ‘,\,O \9\ 4 : 4 GPM
Gallons or @VV 2 / th 0@ \,w ,‘l’b \.\«Yu [,Q 2 2 :
Cu. Ft. ) ) ‘b\' % (M g\' CFM
Take Per Min. Ly 124173 1)z 1,23 1.231 /2] ] [ ] CFM x 7.48 - GPM
Total Head (Hy) = Gravity Head (Hg) +  Pressure Head (Hp) - Head Losses (Hy)
2.6 FT.| = 3295  FT| + 23./ FT.| - O FT.
: - OS70O .
- Q@Pm) . 511 1n. L@ _ .13 ' . 4.0 K, CM/SEC
Hr () x L(f) CR rwar ek ouln o=y
TEST2 Inflow pressure (Hp) &0 psi x 2.31 = %%: Steet AX/0=D
TIME, MIN. 0 1 2 3 4 5 5 7 8 9 10 | QAVERAGE FLOW
i ) \ :
Meter Reading . @ A 4 GPM
Gallons or 1’?0 1/9' 4/{\ 'D{’ 4);70 ?k '@'Q x.o a a
Cu. Ft. 0" (% (b7 Y ) Q}"i b |g CFV
Take Per Min. 1o.2¢1p.23.22 [0.250.2A0.2 p23 1 1 ]
Hr | 8S.7 FL|=Hg| 225 FL.|+Hp| #d.2 FT|-H_ O FT
‘ ' . L P70 : '
BN TR L : o K, CMISEC
K'H-rxl.x'm”"'r' 02% x,o///n %?= -
8s.7 > 9 -
TEST 3 Inflow pressure (Hp) _j_o__ psa x 2.31 = éz.z feet | / X/0~23
TIME, MIN. 0 T 7 3 10 | QAVERAGE FLOW
Meter Reading . q ’\3 0. 38 &M
Galions or *a#) Qﬂ 4.4% élaYl’) U'y‘ -[’ 1. '
Cu. Ft. %" 19° 9" & gv 59 . CFM
Take Por Min [737Ts. Ml_z&é,_lw P10/ I N
Hr | /0 8.8 FT g 295 Fil+Hp| LF 3 FLr-H i
v __Q ' L _ K, CMISEC__
=R T @,xgg x|\, p470 |= M
wE8 " 92 '

AX (0 -5




MORRISON KNUDSEN ENGINEERS, INC.

4 woamsON

PRESSURE TEST RESULTS (FIELD)

Sheet 2oL

Job Number: Test Section: Baore Hol |
Brog e Mi b A87A, Tt/ \Z 0, s i
A&/ eattor to 205t
Test Equipment Identification BORE HOLE Test By: . ‘
é&ﬂ;ﬂ.ﬁ Elow A &ﬁ/ Orientation: Size: » /4 & /3‘ Er7 7 : ;
H.S- éa.aﬂ'e,-— Yer- F.0 (e ///;7/0 / }
Packers Groundwater Deptp: Gauge Height Above Ground: | Gravity Head: |
Sin /lg;%bl v &5 A 3 % ' — : 1
Hydrauli nS dr‘/ . Ft. 4 Ft. 37 Ft. |
TEST 1 Inflow pressure (Hp) /& ____psi x 2.31 = Z3-/ feet -
TIME, MIN. 0 1 2 3 4 5 6 7 8 9 10 | QAVERAGE FLOW
Meter Reading 44 " Al L) , Y, GPM
Gallons or "50 )' A b 1:‘ _a‘ ,‘ ﬁ@ﬁﬂ £ 7
Cu. Ft. g v 8" 18" g 1P CFM
Take Per Min, 10471045104 % T 17 10,471 0.17] | I I I CFM x 7.43 - GPM
Total Head (H7) = Gravity Head (Hg) + Pressure Head (Hp) - Head Losses (H))
626 FLl = | 2¢S F|+| 23/ FT.| - o FL
Q (gpm) : L (ft) ’ K, CM/SEC
= ——SF ¢ 0i1In.—L—= 7 : —
HT (f) x L (%) T 1 x |l.0¥470 | = .Mﬂ‘o"'f
‘ . ; LAVA / |4 .g
TEST 2 Inflow pressure (Hp) _______ psi x 2.31 = feet X /.4S X0
TIME, MIN. 0 1 2 3 4 5 6 7 8 | 9 Q AVERAGE FLOW
Meter Reading = GPM
Gallons or
Cis. Ft. - £
Take Per Min. | I I | [ [ | | ]
l-liT FT.| = Hg FT.| + Hp FT.| -Hp FT.
,CMISEC
K= —2 % 011In.——= . [l
Hy x L r = X =
TEST3 Inflow pressure (Hp) psi x 2.31 = feet '
TIME, MIN. [ 1 2 3 4 | s 6 7 8 9 10 | Q AVERAGE FLOW
Meter Reading GPM
Gallons or
Cu. Ft. ) ) CFM|{.
Take Per Min. I | | [ r i+ [ -1 ]
HT FT.| = Hg FT.| + Hp FT.i=HL FT.
K, CM/SEC
K= o x .01 ln.—'—‘-— =
Hrx L . r < X =




A MOAmION KNUOLEN CONPARY

PRESSURE TEST RESULTS (FIELD) %\

/o

2 1y s0:3

Project: Job Number: Test Sectfon: af - {Bore ol
/4{7/&m¢ NU#7D B A, Tk Yarto Sat- B,
Qelijica #2777 // THO 0 5307\ zyaef
Test Equipment Identification BORE HOLE Test By:
5&/1 S S Llow A, &kf O;;;ta;‘n% 8122 5 “ - /é 5&14
WS o anFe — L ) j M/ /
Pag:kebrs o Groundwater Depth: Gauge Height Above Ground: |Gravity Head: :
n Casing ; ¢ . 7
%cﬂou::latabg ol 45 Ft. j 12 Ft 4& Ft.
TEST1  Inflow pressure (Hp) £5____ psi x 2.31 = 24 LSt
TIME, MIN. 0 1 2 3 4 5 6 7 8 9 | 10 | aAvERAGE FLow
Meter Readin al ol 9 4 | § I8.L  GPM
Gallons or ° he 'O 114' ' D' 4 1) *l)' g'o
Cu. Ft. 5 {‘ 44 [20 \;’/ H Ll CFM
Take Per Min. /804 [ 1 1/B.B 148,71 /6. L /8.4 /8.1 | [ ] CFM x 7.48 - GPM
Total Head (Hy) = / GravityHead (Hg) + PressureHead (Hp) -  Head Losses (Hy)
pZ-7 FT.| = Y3 FTLl + | 247 FT.| - R FT.
o470
" Q(gpm) L (ft) < , K, CM/SEC
Ka —30 ___ « 011In.———= Pl Lon/n 22| _ L
Hr (ft) x L () r(ft)A 227 X 2.5 x po L
TEST 2 Inflow pressure (Hp) ;3:&_ psi x 2.31 = _4_7'_3 feet / X /4 e
TIME, MIN. 0 1 2 3 4 5 6 7 [ 8 9 10 | G AVERAGE FLOW
r Reading’ & k] X 0| GPM
Me(;eanz::irg 6'0 \,-/‘ 64 0' \ﬁ\" X A 6,0' /\’5 zz-7
Cu. Ft. ‘0% ! A" {7 M @O IU ) CFM
Take Per Min. | Z/ A 23-2\22 523 I@.ng,B Q] 22 |
Hr |//2-2 Fl|l=Hg| #Fo FL|+Hp| £%-2 FT =HL o . FT.
LOLZ0 ‘ '
e Q . s b 22.7 L, 20 K, CMISEC
==k —_— . x por/n —_| = | ,,
T " |7z X 7o il il
->
TEST3 ) 'nflow pressUre (Hp)j;g_‘_ psi x 231 = L2 teet / K70
TIME, MIN. 0 1 3 4 5 6 7 8 9 10 | QAVERAGE FLOW
: B W (, 244 cem
Meter Reading 7] :') :), : U -
Gallons or ! 'l) A /b : ' ; @t
Cu. Ft. W’b 0." 10\ @W o )0 0\9 t)to \\’\‘r t ;S
Take Per Min. ]g;(g ]ZVQJZ& Bl2e-S12¢. 21 24-012L 11124 0] | J
Hr |152.0  Fli=Hg| &B.o0 Fl|+ HP Jjoo FT.r=H, o FT.
Q L ' K, CM/SEC
K= Hox = 011In.—= _ Zéx.‘/ < |o#70 |- f)ﬂX/ﬂ"f
52 7.0

Ixi0-




e a
' ' | Sl 2 424)/
@M?.‘:fi'ﬁ&t‘:.'fti‘.’?ﬁs“ ENGINEERS, INC. PRESSURE TEST RESULTS (FIELD)

Project: - /{ C 7£ Job Number: Test Section: Bore Hole:
Fm7ﬁ”7’ //\-/ S R7A, Task i | A
N Detineat ron H$HA 0 £33 |52
Test Equipment Identification BORE HOLE TestBy: g] /X . Lo,
5%5“»5 /:’ Lowl M &%5/_ Orientation: ’ Size: /4’ /‘95/)/
o
4!.5 - 6&0—7 e ’/ﬁf'f . ‘Z.. o Bats: ///Zﬂ/ﬁ o
Packers ] Groundwater Depth: Gauge Height Above Ground: [Gravity Head:
On Casing { 5
Single/Double .
Hydraulic/Inflatable “ Ft. j 12 Ft. AZZ Ft
TEST 1 Inflow pressure (Hp) _{_{__ psi x 2.31 36 Steet
jli ﬂj§ TIME, MIN. 0 1 2 3 4 G 6 7 8 9 10 Q AVERAGE FLOW
L 1 Meter Reading al NAL S 'é o\ /4.3 Gem
" 0‘3 Gallons or 44-0 0\40’ . 0’\ 41"7‘ ,”q 44 g 41,‘ 0@ dt 7/\‘ v
' _Cu. Ft. l vV Yy oW W 'k /90 1 : - CRM[
v Take Per Min. [42.31)4. 214 &1 75.7 [ /7d. B4, 3] 14 ) /. 3] [ ] crMx7.48-GPM
. Total Head (Hy) = Gravity Head (Hg) + Pressure Head (Hp) - - Head Losses (HL)
Bz FT|=| 2.0 Frl + | - Z4eL FT| - = FT.
‘ D 72
QT O 7y I PO B
| g2.7 % 9.0 | 125 /_"‘f Sl
: ‘ o - 4%
TEST 2 Inflow pressure (Hp) _Z_____psi x 2.31 = et I = Lo K(O™
TIME, MIN. 0 1 2 3 4 5 6 7 8 9 '| 10 | QAVERAGEFLOW
Meter Reading ' . GPM
Gallons or : i
Cu. FL. CFM
Take Per Min T T T T T T T T T 7]
Hr ‘ FT.| = Hg o FT.| + Hp : FT.| -H, FT.
_ — : /
K= .Q x.011ln..L.= ‘L _ S it :
HT x r " x =
TEST 3 Inflow pressure (Hp) ——_____ psi x 2.31 = feet
TIME, MIN. 0 1 2 3 4 5 6 7 8 9 10 | Q AVERAGE FLOW
Meter Reading GPM
Gallons or
Cu. Ft, . CFY
Take Per Min. T l ] ] ] ] [ . l ] _ T J ‘
Ht FT.| = Hg FT.| + Hp FL.I=HL FT.
_ o K, CM/SEC
K = .x.011!n.i-= _
Hr x L . r ” x =




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

PRESSURE TEST RESULTS (FlEiﬂ-‘: ) / / &

Project: £ _ Job Number: Test Section: Bbre Hole:
M 745‘7'0’—./7 Al/ ;Lra ,%5]2 TRl | S ~ > o
Qe firzeascoN 530 v Lp.o |\Zpskt
Test Equipment Identificati : . % N 3
jéthx; ;‘:S‘ Cit&/ ew’ '(/ L | Orientation: =i :g:E e /4 - #/'
' ¢«
4.5 c;owfe_a Ver £ 2o | DI YL, /M
Packers ng Groundwater Depth: Gauge Height Above Ground: | Gravity Head:
ouble ) : R
% 45 n| 39 Ft.f - “¥E Ft.
TEST 1 Inflow pressure (Hp) _Z £ psi x 231 = 347, feet '
TIME, MIN. 0 1 2 3 | 4 5 6 7 8 s | 10 | QAVERAGEFLOW
Meter Readin v . G
o ll?'ﬂ %4) 4?" 4# 3 ‘b'.b" q";\ a‘fbﬁ i H
Cu.Ft. % J&b XA 19‘0 X N ’ A CFM
Take Per Min. lo-52]4. 253 1o, 0.500-5D1s. 521 | ] ! CFM x 7.48 - GPM
Total Head (Hy) = Gravity Head (Hg) + Pressure Head (Hp) - Head Losses (H)
Bz.7 F=| #8 L+ | 347 FT|- O F
' _'M.; '
= —_Q@em o o1qpnLt® _ O &2 : ICCMISEC <
HT (ft) x L(f) : r(ft) 52’ 7 X x oO/I/A ‘lz{ : =. ¢40X/0 s
TEST 2 Inflow pressure (Hp) B0 psix231 =@7 2 teet ,
TIME, MIN. 0 1 2 3 4 5 6’ 7 8 9 10 | Q AVERAGE FLOW
Meter Reading 0 \?/' '1/0 qﬁ 1f7. ) 1)1 /‘ & 6 GPM
Gallons or w |X . c) v ,“Ib &
Cu.Ft. A U U - i [ CFM
Take Per Min. (22 V0B 7295100 Jlos T207] | I | f
Wr | fr7:3 Fil=Hg| ##B FTl+tp 69 2 FT|-H O FT
= d X O11In—L-- /r@é K, CM/SEC_ 1"
T HyxL- Tt = x |- 043 = M
HN7.3 " 2.0 1 i -5
i TEST 3 Inflow pressure (Hp) _SD __ psix 231 =578 teet :
TIME, MIN. 0 1 | 2 3 4 | s 6 7 8 9 10 | Q AVERAGE FLOW
o in b 4 0 \ g i : -GN
Meter Reading 0 9 A W] /‘ 7&
Gallons or b\ : ,b‘ &?@ \’?o @ 0 \: yt ,‘;.))
Cu. Ft. \ N L o O 4 CFM
Take Per Min. ]/,3,?1/ 7 3[4 72]7- 7217 7/ l/'7€/]/f2'7l | | | ‘
Hr /43{ Fi|=Hg| 44 FT + Hp //57( -1 | .  FT
_a L - ' K, CMISEC
= HTxl.'x.011ln‘T—_ /:(7&\ x ‘04# - /o-
/3.5 "~ 70 J

77763




-----

PRESSURE TEST RESULTS (FIELD)

Z/z,‘

Project: . Job Number: _ Test Section: Bore Hole:
/ﬁu// /Ul#@ %5?'4( Z‘ﬁﬁé—f/ M
d&/m&f,%zm ‘ 53.0 © L0O |zpset
Test Equxpment |dentifi catlon BORE HOLE Test By:
Bl S Lral /z?/&/f Orientation: / Size: ﬂ Berifer
4
LeS - é&wj e Wert. 2.0 Hater ///3&/0/
Packers Groundwater Depth: - |Gauge Height Above Ground: | Gravity Head:
e : / “#B
ydrauli 45 . Ft. 3 0 Ft. Ft.
TEST 1 Inflow pressure (Hp) /5 psi x 2.31 =3_.’é_7 feet
TIME, MIN, o [ 11 21 3] & 5 16 [ 78 [ 9 |10 aaEracEriow
Meter Reading Y X ‘ % 0 2 7% GPM
Gallons or b."to i ,0 440 .Vt 4 ,\% 44 /1 \dQ
Cu. Ft. i 1 A A (A ¥ e oM
Take Per Min. [0£2)0.6812.73. 75 0, 78] 5. 7Ap. 751 ] ] 1 CFM x 7.48 - GPM
Total Head (Hy) / = Gravity Head (Hg) + Pressure Head (Hp) - Head Losses (H))
42.7 FI|-| 8 F.l+ | 247 FI| - O FT.
Q (gpm) L (f) o K,CM/SEC L.~
= — P __ o 011 In.— = o-7 -
Hr () x L (%) r () % x o443 | = |5 FX70 T
, ﬁ2,7 Zﬂ _ n\l/l’l"s e
TEST 2 Inflow pressure (Hp) psi x 2.31 = feet X -5 -~ c X/0"°
TIME, MIN. 0 1 2 3 4 5 5 7 8 9 Q AVERAGE FLOW
Meter Reading »GPM -
Gailons or
Cu. Ft. CFM
Take Per Min. I | I I R [ | |
Ht FT.| = Hg FT.| + Hp FT.| -HL FT.
= g x .011 |n.—L—é HEMDEC
HT X L r o X =
TEST 3 Inflow pressure (Hp) psi x 2.31 = feet
TIME, MIN. - 0 1 2 3 4 5 6 | 7 8 9- | 10 | QAVERAGEFLOW
Meter Reading ‘ _ GPM
Gallons or .
Cu. Ft. ~ CFM
Take Per Min. l I l I . l l l I ] J [
Hy FT.| = Hg FT| + Hp FT. -‘HL FT.|
K, CM/SE '
= a x .01 ln.L‘= L .C ‘IS c 1
HrxL ro = 4% . :




WELDON SPRING SITE REMEDIAL ACTION PROJECT

MONITORING WELL DEVELOPMENT FORM

ES&H 4.4.3.2, Rev.0, 5/95

> QIECT NAN@MMMRK PACKAGE NO¥B&7A4, 7act //
SHEET | OF 2

L .VELOPED BYéem - Wester77 //z&n _5@,4/ fote .

1

2.

16.

"~ Well Number.: ﬁ ,é 9‘ - Well Location: £ a/éc/

Date of Installation: /2/6/0/
Date of Development: j&/ # 3/ a/

Static Water Level: Before Development ; At least 24 hrs. after ft.
Organic Vapor: Before developrﬁent _A{ﬂ__;_p_pm; After development M . __ppm.

Quantity of water loss during drilling, 1f used:__._ gal.

Quantity of standing water in well and annulus before development: 2. 2. | gal.

‘Depth from top of well casing to bottom of well: 628 ft. (from Well Installation Diagram)

Well diameter:__ 2.2 __in.
§creen length:__ /2.0 fu.

: M1n1mum quantity of water to be removed&&

Depth to top of sediment: Before development /\/14' ft.; After development_ M4 ft.

Physical cna.racter of water (before/a.fter development): Ata// V /&/ [

Type and size of well development equipment: 'é“/w( W""/ “cym/ 74'“&;

Descriptiqn of surge t&hniquelwf A’ 'Fb Sebmer - M

Height of well casing above ground surface:_ 2.5 fr. (from Well Installation Diagram).

Quantity of water removed:_ =7 gal. Time for removal: S Ar=- hr./min.




WELDON SPRING SITE REMEDIAL ACTION PROJECT

MONITORING WELL DEVELOPMENT FORM

ES&H 4.4.8.2, Rev.0, 3/95

i OJECT NAME@MMMMWRK PACKAGE NO. YA, 72<t 27
SHEET 2 OF 2
) VELOPED BY@QQ_Mé//n , W P/ﬂfc‘:

% 1l Number: /yﬁ/" Zﬂé"ré

_Well Locauons,ﬂf z‘ﬁ . A/ &«o\./

W7 7/ )
| date/ Hrs. Dev./ Gals. Purged/ pH | Temp. | Cond. . Remarks
fime | Cum. Hrs. Dev. | Cum. Gals. Purged | Trdsdily
22 V74 7o lpz not| pf ’
V-2 _ .7 2.7 577| S5¥E2
08 24 w7 Mo 072 £B.2
Ves0 2¢ -7 o \0.83| 28.7
043 128 -7 |4/ 082 32.8
\/p /8 | - e-7 |29 \0.27| -7
Fﬂl/ Z3 4.7 /3.8 |0.82| 158
B
|
- - -
ll
I~
IL

Bwed wéﬂ- A& Fais

/w/aé m%f &-gaks, 37 gatls #Zc/



£

T,
., L

HULE NUMBER

WELDON SPRING SITE REMEDIAL ACTION PROJECT MW-4030
BOREHOLE -AND WELL COMPLETION LOG g| SHEeT 1+ OF 2
. S NORTH (Y] : :
: a i043403.12
WELL_STATUS/COMHENTS - COCATION EASTTXI® —
ACTIVE NE OF DISPOSAL CELL, NEAR FRQG POND - 756457.20
DRILLING CONTRACTOR DRILL RIG MAKE & MODEL TOC ELEVATION - -
§ LAYNE WESTERN Inc. CME-750 HSA/NXWL: I-R TH-60 AIR ROTARY 845.04
HOLE SIZE & METHOD ANGLE FROM HOR‘I ONTAL & BEARING| §° BOTTOM OF HOLE (TD) GROUND ELEVATION
9" HSA-27; NX-53; 68" AIR-56 Vertical g= 56.0 84254
DRILL FLUIDS & AGOITIVES CASING TYPE, BEPTH, SIZE _‘_‘§ BEDROCK STICKUP
' Water core; Air ream 2" 316 SS Mon. Well =2 24.5 2.5
DATE START DATE FINISH Eg WATER LEVELS & DATES HYDR CONDUCTIVITS (cm/sec).
i 10-12-00 10-25-00, Mon. Well & 1.0x107° (Packer Test)
= @ [ |LITHOLOGY BY een — >
. S =
r |uwl2clzZl 8] 3|8 ALAN BENFE z WELL DIAGRAM S
PO Bl B ] (%) a QO wn = Ll
-0 T (wo|W > S lxa § 5 ™ b0
582125128 5| I (38 = | <8
o~ (BlEZ|ue| = | X |5° DESCRIPTION AND REMARKS = N i
226 ~ : BE
A o DI g
SPT-t 2017 AfcL CLAY, silty, medium plasticity, mottied orange brown Protec tive —————] -
L and light gray, dry, hard, CL. Ferrelview Clay. Casing with y i
/ Locking Cover. \NES I \ o
SPT-2 28 r 2-ft. Diameter : \
CL as above, mottled light gray (I0YR7/1) and Concrete Pad With \ 640
brownish yellow (I0YR6/6), damp, hard. 4 Protective Posts \ J
) sPT-3 |26 / R e N T ;i \ <
5 i : CL as above, mostly very pale brown (10YR8/2), \ &
. / damp, hard. \
\ .
SPT-4 20 / B \ i
/ CL as above. §
>
- . 635—
SPT-5 14 / B : ©| wen casing- &Q .
/ CL as above, very pale brown (IOYR7/4). 2" 316L Stainless \ T
/ Steel \
10 sbl= 2 L/ A CH| " CLaY, high plasticity, slickensided, mottled brownish \\ i
: L vyellow (I0YR6/6) and light gray (10YR7/1), mojst, \ :
A firm, CH. Ferrelview Clay. \ -
okl S AR T T § 530—
./ = CH as above, with FeOx and MnOx, ~10% fine white \
. "/ sand. Basal Ferrelview Clay. \ T
|sPT-8 13 Y. /) B : § i
15 P Ao T, i sy, g 6 i e i \ |
SPT-9 15 / L. sand and angular fine gravel with MnOx and FeOx; 9" Diameter-——-——*\
g mottied brownish yellow and !ight gray, moist, hard, Borehole \ .
. CH. Clay Til. \
gl 2 | CH as above, ~30%sand and fine gravel § 625
7.9 : CH as above, angular gravel up to 1", slickensided, \\\ &
y/’{ ™ weak red (2.5YR5/)in tip of sampler shoe. \ ]
20 SPT-1t 55 [~ CLAY, high piasticity, with angular weathered \
Vé N limestone gravel fragments, mostly pale brown 5 \ 1
W (I0YR6/3), moist, hard, CH. -Ciay Til. & \ L
SPT-12 21 / [~ CH as above, mostly yellowish red (SYRS/6) with § —
| weathered limestone gravel up to 1", High-Solids Bentonite—x
Ry’ Grout (“Grout-well”) \ ~
SPT-13 23 T, - \ f
25 & —  CLAY, high plasticity, with weathered limestone \
f fragments, MnOx, mostly brownish yellow, moist, hard, \ 2
PT-14 58+ p 2, [~ CH. @ 26°, CH with weathered limestone fragments. : \
: Lo ; : ’ AN o
n-1BG 9 m ] depertf  LIMESTONE AND CHERT, with high plasticity clay % 6/5—
33/60 ®Jlims | from 27.2' to 27.9', reddish brown (7.5YR6/8). N
- timestone is moderately weathered and moderately § 4
. l" - hard, minor oxidized py_nte light gray. _wlth minor i s
30 e n chert. Weathered Burlington-Keokuk Limestone. Centralizer =
o | @ 27.9'- 30.I Core loss is probably clay based on - |
." | drill cuttings. x N
[ = | ©@30.'-30.5'. Limestone rubble. £ .
e % At -l i @ 30.5". Lost ;irculation permanently. 610
-r-l-l 31.4' 32.0'. Cherty limestone. ] !
: = - @ 31.7'. Fractures are oxidized: possibly water 6" Diameter—————> |
35 Tw | bearing at some tjme. | 1! Borehole
O No Sample Taken  Yminimum  ¥maximum ~ Yaverage

m Sampie Interval




<A

= HOLE NUMBER
WELDON SPRING SITE REMEDIAL ACTION PROJECT MW-4030
BOREHOLE AND WELL COMPLETION LOG g SEET 2 OF 2 '
. =[ NORTH (Y]
' : 2 1043403.12
WELL STATUS/COMMENTS : LOCATION ] EAST () :
ACTIVE ’ NE OF DISPOSAL CELL, NEAR FROG POND 756457.20
= 2] =
o (o] X — z
= |uZsl25/2| 218, z WELL DIAGRAM g
- T EQ ws| & Ol w - =
Yo (E|ZEIQS] 5 TiSe = =3
o~ [HsZ|we| = | % |5° DESCRIPTION AND REMARKS = a
<L ex) z | @ |;p ’ = pur}
« o ’ % w
100
=2 chert
B . m ] ims | NX-2, 32.0'-37.0'. Limestone, moderately to z at
- strongly weathered, moderately hard, generally 2
N - | | argillaceous, mostly yellow (2.5Y7/8), strongly %_ 7
NX-3 22 [m weathered at 34.5' to 36.5', core is soft and L 5051
B 15/60" - | | eroded at 34.8' and 35.7"; ~40% chert, mostly white
[ (2.5Y8/1), ~20+ fractures, mostly horizontal, all are |
- | rough, open, oxidized and locaily eroded
i (-
40 : [Tm] NX-3, 37.0'-42.0'. Core loss ~75%, recovered core b
= [ is strongly weathered limestone, orange brown, . i
- R some solutioning, ~2$% chert. Strongly Weathered Seal
7-1 Buriington-Keokuk Limestone. ] 3/8" Erjviropl_ug _
ENX-4 5] 14 m [~ NX-4, 42.0' to 47.0". Strongly weathered and Bentonite Chips
i 26/60" T= . vuggy fimestone with soft zones that break with : 600
m] |- ° -Tingef pressure, mottled-grayish orange (10YR7/4) x ¢
5 Tw] . > - ard grayish pink: (5YR7/2), minor chert. ] )
ja=m a
45— - T in:EE
= + ——-Static Water Level o J
- | =] R @ 45.3 ft. G
= ] :: -
- =1 | : .
NX-55] | 16 [m] NX~5, 47.0" to 53.0".. Limestone, strongly
o 50/72" [e=1 weathered, fine-grained and argillaceous, grayish Centralizer ] 4 |59
CH| I~ orange (10YRT/4), abundant horizontal fractures, ’ i
N - | | open and rough, ~30% light gray chert,
w [ | i K i
50— lT I —~ Filterpack o[ —
[ ] 20/40 Silica Sand - -
7 =] - @51.0'-519". Less weathered, coarsely crystaline 4‘ =
_ = | limestone. Weathered Burlington-Keokuk ‘E : = 7]
4 T-r Limestone. . 2| screen = cop|
- @ 52.1'-53.0', Less weathered limestone with ~40% H 2 (10 Slot) 316L SS
; \ chert. / Continuous-Wrap .
7 T Total cored depth, 53.0', 10-20~-00. Hole reamed ]
55_ . | to 6" diameter to 56.0° and constructed a 2"
monitoring well. Bottom Cap And ]
g | Total Well Depth
, 55.2-1t. i
6" Hote To 585—
7 i CONSTANT HEAD SINGLE PACKER TEST RESULTS 550-t.
i - N 35.0 - 45.0 ft. K= 1.0E-3 cm/sec T
T 45.0 - 53.0 ft. K= 6.0E~-5 cm/sec |
580—
¢ 5754
570

[ sampie Interval I No Sample Taken  ¥minimum ~ Ymaximum  Taverage
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BOREHOLE DIAGRAM

Page | of 1
MW-4030 T
o 1=
4 S
(vl e -
Elev |[Depth O /] TOC: 645.04’ Hydrologi
- MSL |B6GS <>zr' 5(‘)0l Va#;ef : Stratigraphic Unit e "I | GS: 84254° Yresti?\glc
L 00 80 60 40 20 O A 4 rotective
: i T [ G
0 S ; R ]
L : 2-1t. Diamet
B : / \\\ Concre‘tzmSagfwnh 71
_5 : / \ 4 Protective Posts _-1
S 7 §§ -
o9 Y / \\ —wWell Casing :
- / §4 2" 316L Stainless ]
L ; Steel .
30— % |
6 M__ / § =
—15 L 50— e N =
B : . . y §<—9 Diameter :
625—— é § Borehole ]
Y ? § ]
= : Gt 4 \ d
RO / §-—,—High—50ﬁds Bentonite -
L § Grout ("Grout-well") _
725 % N .
615—_ § .
= 30 : —Centralizer =
i N i
Foel 23! Mbkw § .
T e N ]
B 35 L §<—-—-6 Diameter : 1
C § Borehole | 35.0 (beg) —:
605~ 8oL % ' ]
i / Packer Test: ]
. 40 . -5 esl + K=tox03em/s |
IE _ V. 3/8" Enviroplug : o
600—_ : . Bentonite Chips ]
- 17! Hbksw 445 s 7
r 45 (588.0) | é—-ssgaftic Water Level S :5:0 Ezggl) ]
K : : 453 ft. : -
595 — —Centralizer ; |
| g Packer Tesst: -
| : 50.0' |1y Fi : K=8.0x107%cm/s  _|
L 50 | sto (592.5) | = ] th/irgasﬁl’i‘ca Sand .
590_: '6 e 53.0 thkw E Screen ;_ 53.0 (end) ]
: = = 2" (10 Slot) 316L SS : 1
= 5 : — ¢ Continuous Wrap N
5 (5875 |""" [ \gottom Cap And J
| 56.0'/ Total Well Depth i
585 (586.5) 55.2-ft. ]
' " Hole T
S6.0-1t.
Vninimum ~ ¥maximum ~ Yaverage



@MORRISON-KNUDSEN ENGINEERS, INC.
A MOARISON KNUDSEN COMPANY .

PRESSURE TEST RESULTS (FIELD)

Project: Job Number: *| Test Section: Bore Hole:
3 5‘0 o to 4’/5_‘0 17/4 50
Test Equipment Iidentification BORE HOLE ' Test By: - -
NMeptene oot Meter- /" Orientation: Size: A e s 7/ =1
//_f » 64-434& L A 7 Date: : . .
- e, ate: / P i
vert 32 /o 1543
Paocrl:%:sin Groundwate: Depth: Gau?e Height Above Ground: Grav.ity fAead: -2 w +~ 3 j ¢
Singlelﬁéiﬁi@ ) 74
Hydraulicflatable “S Ft. /7 Ft. Ft.
/
. . )
Cowtrd rwof Adevelsy
TEST 1 Inflow pressure (Hp) _& psi x 2.31 = feet protserc— "
TIME, MIN. 0 1 2 3 | 4 5 6 7 8 9 10 | Q AVERAGE FLOW
Meter Reading /Z, GPM
G =
Cu. Ft. _ ) . . CFM
Take Per Min. [£2.5] | | | ] - 1 | | | CFM x 7.48 - GPM
Total Head (Hy) = Gravity Head (Hg) + Pressure Head (Hp) - Head Losses (H))
_ Q (gpm) 15 L(fy _ K, CM/SEC
Hr (ft) x L(ft Ty x = -
TEST 2 A Inflow pressure (Hp) . psi x 2.31 = : feet _
TIME, MIN. 0 1 2 3 4 5 6 7 8 9 10 | QAVERAGE FLOW
|Meter Reading - GPM
Gallonsor ;
Cu.Ft. |, CFM
Take Per Min. (1 1 1 1+ 1 I § |}
Hr FT.| = Hg FT.{ + Hp FT| -HL FT.
Ke —2 _x o11in.—= = K, CMIBEC
HT % ' r x x =
TEST 3 inflow pressure (Hp) . ____psi x 231 = _ feet
TIME, MIN. 0 1 2 3 4 5 1 6 | 7 8 9 10 | QAVERAGE FLOW
TMeter Reading GPM
Gallons or
Cu. Ft. . : CFM
Take Per Min. 1 1 ’ | ] | | ] | ] 1 ]
Hr FI.| = Hg FT.| + Hp FT.l -HL FT.
K= —3— x 01110 == ArRHLEES
Hr x L r ~ x =




@MORRISON-KNUDSEN ENGINEERS, INC.
A MORRISON XNUDSEN COMPANY

i oV

PRESSURE TEST RESULTS (FIELD) k 2

Project: Job Number: Test Section: o ~ Bore Hole:
FrOG Povers QW [NuESRGATISD 45 © 53 MAV-QA?’ D
Test Equipment Identification BORE HOLE ) Tésl By: R. CatTO
B : Orientation: _ Size: ,
\lexr. NX P2 /0~ 20 -00
Packtgzlsgng ) g %%, Groundwater Depm (jj;ge;l;e ht Abc:/?round Gravity Head: 52‘ O
‘ Hydraulig@ ﬁ«( % //ﬁ “Pal M R
TEST 1 - Inflow pressure (Hp) _&ﬂ—‘psi x 2.31 = 8n .85 feet
TIME, MIN. 0o | 1 2 3 a4 5 6 7 8 9 10 | QAVERAGE FLOW
Meter Reading ﬁ 1,4 a_\ 1 ' Q. Sf GPM
or \9 W 3"( A-\ Ar."o
Cu. Ft. . < [P : : A CFM
Take Per Min. oo 10-5]2.51p.8 | 1 ] | | CFM x 7.48 - GPM
~ Total Head (Hy) = “Gravity Head Ha) + . Pressure Head (Hp) - Head Losses (H})
— 5376 '
[ 33, 8 FT.| = FT.| + A0 . 85 FT| - FT.
‘ | = o 4sB —
- Q (gpm) in. L) o.5 5 & K, CM/SEC —
Ht (ft) x L (f) () x |ottfn = =
TEST 2 | Inflow pressure (Hp) _ <5 psi x 231 403-35reet B
TIME, MIN. 0 1 2 3 4 5 6 .7 8 9 10 | Q AVERAGE FLOW
Meter Reading 4.© .25 GpMm
Galiop» or 272 1.3 66 9.9 WO \‘L-'b \7,.6 , / -
Cu. Ft. ‘ ‘ ' .
Take Per Min. , 11. :3] 2> \.%] \.Z.J 1.2 |1 QJ‘ ] | [ |
e [/52.9 Fi)=ta| ZoF Fi|+te| 103.95 FT|-n T
Q L ' 8 'K, CM/SEC
K= x .01 In.— = /-JS/ ——
Hy x T ' x lotitha oS’ | = =
T /86.9% 8 135 & x(0
TEST 3 Inflow pressure (Hp) ._ﬁi psi x 2.31 =/27-05fcet _
TIME, MIN. 0 1 2 3 | 4 5 6 7 8 9 10 | QAVERAGE FLOW
Meter Reading ) 3.9 ocpm
or (‘.D e'q \3.6 \1.4 }'. t’ 15.5
Cu. Ft. s = CFM
Take Per Min. 119]5.913.9[5;.%.&)} . ] [ | | ]
Hr | /8O  FTt|=Hg| $3 . FT|+Hp| /L7 0 FT|-H FT.
L K, CM/SEC
K= x 011 In.—— = 39
Hy x L ' % 0S8 = -y
N e ' 1.2 x/0




A Z2oFf >

@Mﬁﬁﬁ'ﬁﬂ'ﬁ;ﬁ””os“ ENCINEES, INE. PRESSURE TEST RESULTS (FIELD)

conpany

Project: . ) Job Number: Test Section: Bore Hole:
o] . o M
45 053 4q 3D
Test Equipment Identification BORE HOLE . {TestBy:
Orientation: Size:
' Date:
Packers Groundwater Depth: - Gauge Height Above Ground: | Gravity Head:
On Casing :
Single/Double .
Hydraulic/Inflatable : Ft. Ft. Ft.
TESTX‘;- Inflow pressure (Hp) % 45psi x 2.31 =483 -‘75_feet
TIME, MIN. [ 1 2 3 4 5 6 7 8 9 10 Q AVERAGE FLOW
Meter Reading ~ \\.D Y v 4 /, 4/ GPM
TR X 1559 ¢ 0 a0l0
e il it 1500 S ol 5 o
Take Per Min. [\ .dT\.8] ‘.s\‘] 1. 3T\ ] \.:.\‘l 1. ] 1 | ] CFM x 7.48-GPM
Total Head (Hy): = Gravity Head (Hg) + Pressure Head (Hp) - Head Losses (H))
[§9 Fi=| £ Ll + | ,03.9 FT| - ' FT.
Q (gpm) L (ft) ‘ K, CM/SEC
= ——= 9P _ o o111n—2 = X .
HT (f) x L (f) r (f) x| oS8 = 3
T 1529 ™ 8 SK/O
TEST 2 _ ; Inflow pressure (Hp) ____psi x 2.31 = feet _
TIME, MIN. 0 1 2 3 3 5 6 7 8 9 10 |(Q AVERAGE FLOW
Meter Reading ’ GPM
Gallons or )
Cu. Ft. ' CFM
Take Per Min. | | i1 [ [ 1 | | |
H FT.| = Hg FT.| + Hp | . FT.| —HL FT.
Ke —2 _x 0112 = _ [P EBISES
HT x L r x X | =
TEST 3 ' Inflow pressure (Hp) ——______ psi x 2.31 = feet
TIME, MIN. 0 1 2 3 4 5 | 6 7 8 9 10 | QAVERAGE FLOW
Meter Reading " GPM
Gallons or
Cu. Ft. ) CFM
Take Per Min. [ I | ] ] | | | ] |
Hr FT.| = Hg FT.{ +Hp | - FT| -H R
Q L - K, CMISEC
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WELDON SPRING SITE REMEDIAL ACTION PROJECT T MN-4039
BOREHOLE AND WELL COMPLETION LOG B
. z ' 1043537.83
WELL STATUS/COMMENTS TOCATION - EASTTRT
ACTIVE N. ARMY PROP., W. OF CO. ROAD MAINT. YARD 756647.70
CRILLING CONTRACTOR DRILL RIG MAKE & MODEL s TOC ELEVATION
LAYNE WESTERN Inc. CME-750 HSA/NGWL: I-R TH-80 AIR ROTARY 848.95
HOLE SIZE & METHOO . ANGLE EROM HORIZONTAL & BEARING §‘5 BOTTOM OF HOLE (70) GROUND ELEVATION i
9" HSA-38: NQ-64.9; 8" AIR-8 Vertical &= 684.9 846.40
DRILL FLUIOS & ADDITIVES CASING TYPE, OEPTH, SIZE s :|§ BEDRCCK : STICKUP R
Water core; Air ream 2" 316 SS Mon. Well s 36.3 2.55
DATE START CATE FINISH Eg WATER LEVELS & DATES HYDR CONOUCTIVITY {cm/sec)
12-14-01 12-28-01, Mon. Well 8% Y y
z ol 8lx [HTHTE gEcky caTo = z
gg g%g %g gﬂj é éé § WELL DIAGRAM gg
= §§ g = | g § o | DFSCRIPTION AND REMARKS & | g*
100 o s .
) Protlectiv_e 4 1
i i ‘ . Esgmf?gwg:ver. YERRYE 545'J
i L ) 2-ft. Diameter
- e e R § ]
- a AN
_ _ \ ]
| [ A % \ 640
o - \ N
T . ' \ \\\\ 635
- - * Well Casing & \
. 2" 316L Stainless \ N
B £ ’ Stee! \ \ _
15 - , § § |
A = % \ § 630
: i : \ NI
] [ : § N\
| B NN/
20 . = ~g" Oiameter;-———-)% § 1
| i /./ Borehole § § 625
] ] | § § :
4 8 N
' 7 B \§ % 620
d - \ \ i
| ] NXINEE
- - | NN ]
30 5 A ' ' High-Solids Bentorzfte——§ § i
| & Grout (“Grout-well”) \ \
| i § § 6!5—-‘
35 spr- 33 oh =

[ sample Interval [ No Sample Taken  Yminimum  ¥maximum  Taverage



R

HOLE NUMBER
- WELDON SPRING SITE REMEDIAL ACTION PROJECT _ MW—4039
T u_\—
= - BOREHOLE AND WELL COMPLETION LOG .
z 1043
WELL STATUS/COMMENTS LOCATION = EAST (X ; 53783
ACTIVE N. ARMY PROP., W. OF CO. ROAD MAINT. YARD 756847.70
Z Q -
= o (®@) X — B >
r_ |WEslz5/ 2] 218, z WELL DIAGRAM &
=3 Eluolw > Ol o g =
G2 %FZSIE8]| 51T (33 S <8
o nl=zjwuel + | %[5 o DESCRIPTION AND REMARKS . o=
<C a. o = < o = i
@ 100, © %) ) W
W A CH : = N .
_ % R CLAY, high plasticity, witl') gravel, yellowish red L \\
| e |ponmt BRA(0], hatd EHL Resido. \ 610—
| Tw]l st CHERT AND LIMESTONE, broken.
- | .
- v . @ 38.0". LIMESTONE, weathered, with brecciated \
(JlfSPT-2 68 i]- l chert, orange gray. . N\ -
B £ N
ECL g I _Auger refusal at 38.5-1t._Continued with NG core. __/ N y
40— T — LIMESTONE, moderdtely weathered, orange tan, . —>
- with ~30% chert as nodules and beds, some y
— = - brecciated. One to 3 fractures per foot, full water
CH circulation. Weathered Burlington-Keokuk 805
= [ =] - Limestone.
| 7
4 - L
- | . . - T
T2 5 | 25 =l ™ CHERT, with brecciated zones, increasing with 1| Seal— J
A 45_ 42766" - | | depth, ~20% limestone, moderately weathered, ° 3/8" Enviroplug
= vuggy at 45.2°. 5+ fractures per foot, some Bentonite Chips .
- T_ I | rubbled zones. o
CHl @ ~46.2'- ~49.0". Sporatic fluid circulation. Bit 600
7] [ = - dropped at ~46.2' to ~46.5". :
- | N4 . b
- -] - < —-—Static Water Leve)
- @ 47.9 ft. 4
= - [ = - @ ~49.0". Lost circulation permanently.
T 50— ¥ ve-3 82 -T | LIMESTONE, slightly weathered, argillaceous, gray g" Dxam’eter
\ 1272 =T to tan. One to 6 fractures per foot. Weathered Z(=czenele -
. = L Burlington-Keokuk Limestone. 2
| Centralizer < b 5
=t [ = — 5 maen i
- | - - ’ h
. T= -
(o '_. -
- Tw ] = o =
- | Screen T= T
59— =1 2 (10 Slot) 316L SS =
- | 5 Continuous Wrap = ]
4 = L =
CHE o el 590—
— l- — .: —
CEE ’,' ) = =
by I - @585'-58.8. Strongly weathered limestone, some Filterpack o= .
" - | styolites, orange tan, with brecciated chert. 10/20 silica Sand =
ol |y [ = - . =
| ne-s (85 L - =l ]
60— == ° 0= — @59.6'- 649" LIMESTONE AND CHERT, ~50% =k i
i T_l. l | each, limesfone is moderately weathered, ] [ A
argillacecus, orange tan, with zones and thin beds ) A=| ]
. "]'l l | of chert. Shale seams at 60.7-ft. Weathered Centralizer L >red — ﬂ 205
Burlington-Keokuk Limestone. - > y— R
A | | - Bottom Cap And-—-——‘_‘—‘ 4
| = ‘ Tétal Well Depth J
| COE : 62.2-ft.
{ = | = ! |
65 Total cored depth 64.9". Hole reamed to 8" §4’;‘1'ﬁ To R
i | diameter to 62.3" and a 2" monitoring well was ’ :
constructed. - 580—
T N CONSTANT H.EAD SINGLE PACKER TEST RESULTS . o a
2 e 70_ | 42.0 - 49.5-ft. K = 2.0E-3 cm/sec
49.5 - 58.8-ft. K = .0E-5 cm/sec i
] B 575




BOREHOLE DIAGRAM

Page I of 2

3-9VIOSH

Hydrologi¢
Testing

TOC: 648.95'
GS: 646,40

[ o
......

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

t (“Grout-well")

Q

2" 316L Stainless

Steel
orehole

e
Well Casing

Grou

@

le—9" Diameter
—High-Solids Bentonite

S

=

MW-4038

Stratigraphic Unit

Q
&}
o
(e}
>
<

RQO Values
¥ ] 1 1
100 80 60 40 20

Qct/Qfc undiff.
/
pPr

Elev {Oepth
MSL [BGS

640—
635—

645
625—

620—

615

Ynmininum  Ymaximum  Yaverage



BOREHOLE DIAGRAM

Page 2 of 2

MW-4039 Z
k-
a =
=] £
<
Eley =4 : Hydrologic
MSL <__ROD Values Stratigraphic Unit Tesung
o - ! i J Sy I e d
3 3360 0 0 4of 20 pr 7 \ ,
10— : R = . -
' ' . ' -
- - .
o |
B [l )
..... - 1
S [ ]
- S b ~ 8
T B T
fome : . . . . . . . . . - —
N < L]
505J_ E s T |
S ~3
P R N
..... - 7
..... ]
i -/ [ e A ™ 7
T = —Seal
- : ] 3/8" Enviroplug e
. : -] Bentonite Chips
=455 ¢ = =
: rit T 483
20T : B Tl (600 -
¢ - ;
: LT R 2;'_.- -~-Static water Level
_ = e jearer 4
g ™ ... ,:. L4
L - - L~s Diameter .
| e - IR i< [N o Borehole
I R e R N - s N
= 5 054 5 ........ MDKW = ]
sos—L i feleee CE J ' d
o[, b 52.0' " > Centralizer
e - =1
B = (584.4) 1|} A
............... ™ .. &
- R e O T - =1
L S L=
- A PN R = Screen - 1
............... _ 2" (10 Slot} 316L SS
_555 =720t 00 P < Continuous Wrap —
.....<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>