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1.0 INTRODUCTION 

The selected remedy in the Interim Record of Decision for Remedial Action for the 
Groundwater Operable Unit at the Chemical Plant Area of the Weldon Spring Site (Ref. 1) 
specifies active remediation of groundwater impacted with trichloroethylene (TCE) using an 
in-situ cheMical oxidation (ICO) process. In order to facilitate this process, groundwater 
conditions and the extent of contamination in the uppermost bedrock unit beneath the 
Raffinate Pit Area were further investigated during 2001. The investigations included well 
drilling and installation, coring, soil and groundwater sampling, packer testing, and data 
analysis and interpretation. The results of the investigations as well as the findings and 
conclusions are summarized in the following sections. 

1.1 	Purpose and Objectives 

The purpose and objectives of this study as defined in the Raffinate Pit Area 
Groundwater Investigation Sampling Plan (Ref. 2) including Addendum 1: Off-site 
Groundwater Investigation and Addendum 2: Additional TCE Delineation were to: 

• Determine the areal extent of TCE impact south and southwest of the Raffinate Pit 
Area. 

• Provide a better understanding of the contaminant migration pathways in this part of 
the site. 

A series of field investigations were performed and data were collected to better 
understand the hydrogeological and geochemical conditions within the shallow aquifer that 
control the distribution and fate of TCE in groundwater._ 

1.2 	Background 

A shallow aquifer is present in the Burlington Keokuk Limestone, the uppermost 
bedrock unit beneath the chemical plan area of the Weldon Spring Site. The Burlington 
Keokuk Limestone has two zones: the upper, weathered unit and the lower, unweathered unit. 
The weathered unit is identified by physical properties of the rock such as alteration, color 
(staining), fracturing, solution features, and secondary mineralization. A strongly weathered 
subunit is also preSent within the weathered Burlington Keokuk Limestone. Shallow 
groundwater, including the plume of TCE contamination, occurs primarily within the strongly 
weathered subunit. 

Paleochannels have been eroded into the surface of the Burlington Keokuk Limestone 
by glacial outwash creating depressions or "bedrock lows". Aquifer tests performed in wells 
completed in the - weathered subunit beneath bedrock lows indicate relatively higher hydraulic 
conductivities than in surrounding areas. A higher degree of fracturing and subsequent 
solutioning in the limestone underlying bedrock lows has enhanced the permeability and 
explains the test results. 

DOE/GJ/79491-941, REV. 0 
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2.0 WELL DRILLING AND INSTALLATION 

Drilling and installation of the trichloroethylene (TCE) delineation wells commenced 
on Jan 2, 2001 and was completed on October 26, 2001. A total of thirteen monitoring wells 
were installed in three stages, both on the chemical plant and on the adjacent Weldon Spring 
Training Area (WSTA). Each stage was required to investigate areas both on and off site that 
lacked groundwater quality data. Drilling was subcontracted to Layne-Christensen of St. 
Louis, Mo. under Work Package 487A Subsurface Drilling Services, (Tasks 8, 10 & 11 Rev. 
0). All drilling locations were initially surveyed and staked. After reviewing the staked 
locations in the field, some locations were slightly moved to accommodate the drilling rig. 

2.1 	Location Selection 

The investigation monitoring wells were drilled and installed at the locations identified 
in the Sampling Plan and Addendums (Ref. 2). In general, the locations were selected to 
provide additional wells in the TCE-impacted area of the site (Raffinate Pit Area and south). 
The first four wells (Stage 1) were installed at locations within bedrock lows or in areas of 
strongly weathered limestone where preferential groundwater flow was anticipated. After 
installing the first four wells, other sampling activities provided new data regarding a bedrock 
low at the southwestern edge of the site that indicated that a bedrock paleochannel sloped to 
the north instead of to the south as previously thought (Ref. 2). 

Soil and groundwater contamination data were evaluated, and a decision was made to 
install three wells (Stage 2) south of the known area of impact to characterize potential 
migration pathways to the north possibly contributing to TCE levels near the raffinate pits. 
During Stage 3, three monitoring wells were placed in areas lacking characterization data on 
the WSTA property southwest and west of the chemical plant boundary, and three were 
located within the site itself in areas not sufficiently characterized. Each stage of well 
installation is summarized below. 

Stage 1 

Stage 2 

Stage 3 

	

MW-3030 	 MW-3032 

	

MW-3031 	 MW-4031 

	

MW-4033 	 MW-4035 
MW-4034 

	

MW-3037 	 MW-4036 

	

MW-3038 	 MW-4037 

	

MW-3039 	 MW-4038 

2.2 	Drilling and Sampling Activities 

The drilling and sampling were perfornied using a CME-750 all terrain drill rig. 
Hollow-stem augers with an outside diameter (OD) of 8-1/4-inch (9-inch hole) and an inside 
diameter (ID) of 4-1/4 -inches were used to penetrate the soil. Sampling was performed in 
overburden soils using a Standard Penetration sampler in approximately half of the boreholes. 
In the remaining holes, soil sampling was only performed near the bottom of the overburden 
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in order to identify the top of the bedrock. Soil and rock were described by a field geologist 
using the Unified Soil Classification System in accordance with the sampling plan. The wells 
were drilled, tested, and constructed at locations summarized in Table 2-1 below and shown 
on Figure 2-1. 

TABLE 2-1 	Monitoring Well Summary Table 

WELL 
NUMBER 

COORDINATES 1  ELEVATION SCREENED 
INTERVAL 
(ft bgs) 

TOTAL 
DEPTH 3  (ft) NORTHING EASTING GROUND TOP OF 

CASING 
MW-3030 1042899.86 753299.93 631.84 634.32 33.0 - 37.8 41.0 
MW-3031 1042830.41 753849.93 643.72 646.48 32.0 - 36.8 46.0 
MW-3032 1042199.79 753599.64 660.07 662.65 55.0 - 60.0 62.0 
MW-3037 1043247.53 753253.57 637.60 640.25 35.0 - 45.0 51.3 
MW-3038 1042398.61 753100.40 651.70 654.51 47.5 - 57.3 58.2 
MW-3039 1042571.66 753719.91 646.69 649.46 42.5 - 52.3 52.5 
MW-4031 	. 1042104.37 752748.23 631.80 634.55 28.0 - 33.0 34.0 
MW-4033 1041600.21 753099.98 643.44 645.40 37.0 - 46.8 47.0 
MW-4034 1041354.78 753404.87 654.15 656.89 45.0 - 54.8 55.0 
MW-4035 1040720.96 753325.41 666.58 669.37 47.0 - 57.0 57.5 
MW-4036 1043374.50 752600.76 612.50 615.22 26.0 - 35.8 36.0 
MW-4037 1042398.61 752450.11 627.40 630.13 25.5 - 35.5 35.5 
MW-4038 1041872.30 752716.70 636.00 638.07 31.5 - 41.5 41.9 

NAD 83 Coordinates 
Feet below ground surface. 
Total depth of deepest advancement of borehole irrespective of well construction. 

Core drilling was performed once the top of rock was identified, usually by auger 
refusal. Temporary casing with an ID of 3-1/8-inches was placed to the top of the rock. An 
NQ wireline core barrel with a split inner barrel was used to obtain nominal 1.8-inch diameter 
core producing a 3-inch diameter borehole. Coring at each location was continued until the 
field geologist determined that the depth was sufficient to install the monitoring well. 
Typically, coring was stopped approximately 15-feet below the static ground-water level. 

During coring, the penetration rate and water circulation were monitored by the field 
geologist and recorded on the borehole log. Upon completion of a given core run, the core 
barrel was brought to the surface using a wireline through the drill pipe, the core was 
extracted from the barrel and placed in a tray for logging. It was then logged by the field 
geologist and included marking footages directly on the core and recording the recovered 
length of core and any core loss, rock quality designation (RQD), lithology, mineralogy, 
weathering and fracture frequency. Fractures were generally described by depth and type. At 
the completion of core logging, the core was placed in wooden core boxes, which were 
labeled by project, well number, depth and box number. 

Once the final coring depth was achieved, the soil portion of the hole was reamed with 
6-1/4-inch ID augers, resulting in an 11-inch diameter hole. The bedrock portion of the 
borehole was then reamed to a diameter of 6-inches in order to construct the 2-inch diameter 
well. Reaming was performed using an Ingersoll-Rand TH-60 air rotary drill equipped with a 
tricone bit. The hollow-stem augers were left in the hole during the reaming and well 
construction to serve as casing through the soil zone. 
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2.3 	Constant Head Hydraulic Conductivity (Packer) Testing 

The boreholes were pressure tested (packer tested) using methods described in the 
Groundwater Manual (Ref. 3) at 10-ft intervals (approximately) as coring progressed. At the 
completion of a core run, the inner core barrel was removed and the hole was flushed with 
water to remove drill cuttings. The drilling pipe and outer core barrel were then pulled out of 
the borehole. A single packer assembly was installed in the borehole through the casing and 
inflated at the top of the test interval. The open hole below was then pressurized 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 
and recorded. 

Packer tests were performed in each of the boreholes prior to installation of the well 
materials. Well MW-3032 experienced technical difficulties during packer testing resulting in 
invalid test results. To obtain hydraulic conductivity data for the well, it was later tested using 
the slug method. Results from the packer.testing (and slug test) are presented in Section 3. 

2.4 	Well Installations and Development 

Final screen placement was determined in the field for each well depending on the 
measured static water level and results from packer tests. A 2-in ID 316 stainless steel well 
screen with threaded bottom cap and blank riser casing with threaded top cap were installed in 
the boreholes. The screen was machine-cut at 0.010-inch slot size and ranged from 5 to 10 ft 
in length. Annulus materials were placed through the augers as follows: (1) silica sand 
(gradation 20-40) to approximately 2 to 3 ft above the screen top; (2) bentonite pellet seal 
(Peltonite® 3/8-in) to 3 to 5 ft above the top of sand pack; and (3) bentonite grout to 
approximately 3-ft below ground surface. During filter pack placement, the well was surged 
to compact the sand prior to topping off. The bentonite pellet seal was hydrated with potable 
water. The well construction data for each well installed during this program are summarized 
in Table 2-1. As-built well construction diagrams are provided in Appendix A. 

Following a minimum of 24 hours after well completion, all wells were developed 
using a pump and surge technique combined with over-pumping. Initially, water and sediment 
were removed from the wells by hand bailing. The bailer was then raised and lowered several 
times within the water to provide a surging action to break down skin effects on the borehole 
caused by the drilling process. 

After surging, the well was pumped using a 2-in Grundfos Redi-Flow® submersible 
pump to remove the sediment-laden groundwater. Physical parameters including temperature, 
conductivity, pH and turbidity were measured generally for every 1 to 2 gal of water removed. 
Measurements were usually begun after first removing three well volumes of water. The 
parameters were allowed to stabilize before accepting the well as fully developed. In most 
cases, approximately two times the required amount of water was removed during the 
development process. Well development forms were completed and are included in Appendix 
A. 
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All wells were completed at the surface by imbedding a 6-inch locking protective 
casing in a 6 in thick; 36-in diameter surface concrete pad. Continuous placement of concrete 
from the top of the well annulus grout (generally 3 feet below ground surface) to 
approximately 6 in above ground surface was performed to provide protection against frost 
heaving. Four concrete-filled pipe bollards (4-in diameter, 6-ft long) were also placed 
approximately 4 ft from the well casing to protect the well from vehicular/construction traffic. 
The bollards and the protective casing were painted yellow to enhance visibility. All wells 
were surveyed for location and elevation (ground surface and well casing top), and the survey 
data are provided in Table 2-1 and on the borehole logs in Appendix A. All protective 
casings were locked upon completion. 

	

2.5 	Soil Sampling 

Sampling of overburden soil for volatile organic compounds was performed during the 
drilling of well MW-4035, to investigate an area where possible underground storage tank 
leakage may have occurred near industrial buildings On the WSTA south of the site (Ref.2). 
Samples were collected at approximately 2-1/2 ft intervals using a split spoon and placed in 
wide-mouth jars with no headspace as specified in the sampling plan (Ref. 2). Each sample 
was screened for volatile organic compounds with a photoionization detector (HD) using a 
lamp suitable for detection of TCE, and then placed in coolers and kept at 4 °C during 
shipment. 

	

2.6 	Groundwater Sampling 

Groundwater samples were collected from the monitoring wells following completion 
and development in the TCE impacted area and in preparation fof the Additional 
Groundwater Field Studies, which involved the relatively long-term testing of a pump and 
treat system (Ref. 4). Sampling was also performed during and following the pump and treat 
effort. Groundwater samples were collected in accordance with the sampling plan. As part of 
the sampling, field parameters (pH, Eh, dissolved oxygen, and conductivity) were measured. 

Samples were analyzed for volatile organic compounds including TCE, 
tetrachloroethylene (PCE), 1,2-dichloroethylene (DCE) according to EPA SW-846 methods. 
Baseline sampling was also performed in these wells for other analytes including uranium, 
anions, metals and nitroaromatic compounds, which are not detailed in this report. 
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3.0 HYDROGEOLOGIC DATA ANALYSIS 

Each borehole drilled during this program supplied considerable hydrogeologic data to 
further refine the conceptual hydrogeologic model beneath the trichloroethylene (TCE)-
impacted area. 

3.1 	Bedrock Stratigraphy and Structure 

The permeability and direction of groundwater flow in the shallow aquifer beneath the 
TCE-impacted area of the chemical plant is partially controlled by the stratigraphy and 
structure of the uppermost bedrock formation, the Burlington Keokuk Limestone. Geologic 
data obtained during this drilling program confirmed earlier interpretation as to the 
stratigraphy and structure of this unit beneath the Raffinate Pit area. 

3.2 	Stratigraphy 

Previous subsurface investigations have divided the limestone bedrock 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 commonly characterized by vuggy, 
weakly cemented chert breccia with minor limestone fragments in a sandy, clayey matrix 
(Ref. 5). This zone is qualitatively recognized as the strongly weathered subunit in this 
portion of the site and is generally found at the top of the weathered unit, but is sometimes 
evident deeper into the weathered unit. The strongly weathered unit is relatively discontinuous 
across the site and is very common in the bedrock lows, which generally exhibit a greater 
degree of weathering. 

Hydrologic testing in the weathered and unweathered Burlington Keokuk generally 
shows higher hydraulic conductivity values in the weathered unit (Ref. 6). The strongly 
weathered subunit averaged still higher results than the weathered unit (Ref. 5). Decreased 
weathering, solution features, and fracture frequencies with depth support the hydraulic 
conductivity results. 

3.3 	Bedrock Structure 

Drilling performed previously at the chemical plant and adjacent Weldon Spring 
Training Area (WSTA) has identified linear bedrock lows on the surface of the Burlington 
Keokuk Limestone (Ref. 6). These linear lows likely represent areas where greater erosion 
occurred on the ancient land surfabe forming drainages or paleochannels. The formation of 
the linear features is likely somewhat controlled by jointing and fracturing which allows the 
limestone, rock to solution out. The TCE delineation boreholes supplied additional bedrock 
intercepts to refine the geomorphology of this surface. Figure 3-1 shows the latest bedrock 
topography in the vicinity of the TCE impacted area, incorporating all bedrock drilling to 
date. This surface was constructed using approximately 290 data points in the vicinity of the 
chemical plant. 
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The north-oriented paleochannel in the raffinate pit area that has been the focus of 
• attention in previous studies in this area is evident in the vicinity of MW-4027 and extends 

southward to well MW-4034 with a slope that flattens out between the two wells. A broader 
channel can be seen branching to the west- northwest from this north-oriented channel in the 
vicinity of well MW-4038. 

Further north on the chemical plant site, well MW-3030 appears to be located at the 
head of a relatively significant paleochannel that continues to the northwest onto the WSTA. 
Well MW-4036 added greater definition to this bedrock low, which is roughly coincidental 
with the surface drainage in the same area. 

	

3.4 	Water Levels 

Water levels were measured in the TCE-impacted area in monitoring wells that were 
installed and available prior to the pumping test performed as part of the Additional 
Groundwater Field Studies (Ref. 4). Pre-pumping water levels were measured in wells 
installed as part of this effort in addition to previous wells, and are mapped on Figure 3-2. The 
general north to northwest flow direction is evident on the groundwater surface. Although not 
,completely evident on the map, the data suggests control on the groundwater flow direction 
by the surface of the bedrock and the orientation of the paleochannels. 

Figure 3-3 represents the combined water levels measured at the beginning of 2002. 
All of the TCE delineation wells installed during the field effort were included in the 
measurements reflected on the map, which represents the groundwater surface approximately 
a month after the recovery period for the pumping test ended. The flow direction and gradient 
is similar to the , earlier map (Figure 3-2) although the water level elevations are almost 
uniformly lower for the latter period, by at least 0.5 ft. This may be the result of the extended 
pumping and groundwater withdrawal in the area and the limited recharge available. Water 
level data covering most of 2001 is provided in Appendix B for the wells installed during this 
project. 

	

3.5 	Packer Testing Results 

During the drilling of each monitoring well, packer testing was performed in the 
limestone bedrock as the borehole advanced. Technical difficulties during testing invalidated 
the results in MW-3032; therefore, a rising and falling head test (slug test) was performed in 
the completed well. The calculated hydraulic conductivity (K) results from the testing are 
given below in Table 3-1. Hydraulic conductivity calculation sheets are also provided in 
Appendix A. 
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COMPLETION REPORT FOR THE RAFFINATE PIT AREA GROUNDWATER INVESTIGATION 

TABLE 3-1 	SUMMARY OF PACKER TESTING RESULTS 

Well Test Interval 
(ft. bgs) Test Number 

Test 
Pressure 

(psi) 
K 

(cm/sec) 
Average K 
(cm/sec) 

MW-3030 35.5 - 41.0 

1 10 1.6 x 10-J  
2 20 -3  1.0 x 10 1.2 x 10'3  3 35 5.9 x 10-4  
4 10 . 1.7 x 10'3  

MW-3031  35.0-41.0 1 40 0.0 No Take 
39.0-46.0 1 45 0.0 No Take 

MW-3032 Rising and Falling Head Test (Slug Test) 5.0 x 10'4  

MW-3037 

27.0-37.0 

1 10 2.6 x 10-5  

1.2 x 10-4 2 20 1.1 x 10'4  
3 30 1.7 x 10-4  
4 10 1.7 x 10-4  

- 34.0-44.0 

1 15 Unreliable 

1.1 x 10 -4 2 30 9.6 x 10-  5 
3 45 1.5 x 10-4  
4 20 9.1 x 10-5  

44.0-51.0 

1 20 6.3 x 10-5  

7.9 x 10'5  2 30 6.5 x 10 5  
3 45 1.1 x 10-4  
4 20 No take 

MW-3038 

36.0-44.2 

1 10 2.8 x 10-5  

1.6 X 10-5 2 20 1.1 x 10'5  
3 30 1.7 x 10-5 
4 10 8.9 x 10 -b  

44.0-58.2 

1 20 2.2 x 10 -5  

2.5 x 10-5 2 30 2.7 x 10 -5  
3 40 2.9 x 10 -5  
4 .  20 2.0 x 10-5  

MW-3039 

36.0-43.3 

1 15 2.6 x 10 -4  

4.7 x 10-4 2 25 4.4 x 10-4  
3 35 5.6 x 10-4  
4 15 " 	6.3 x 10-4  

43.0-52.0 

1 15 1.1 x 10-5  

3.0 x 10 5 2 30 2.1 x 10 -5  
3 50 5.0 x 10-5  
4 15 3.6 x 10-5  

MW-4031 

1 15 5.6 x 10'4  

6.7 x 10-4  2 25 6.9 x 10-4  
19.0-29.0 3 35 6.7 x 10'4   

4 15 7.5 x 10-4  
24.0-34.0 1 50 0.0 No Take 

MW-4033 

1 10 1.5 x 10-4  

1.3 x 10-4  2 10-4  
36.0-47.0 . 	3 30 1.1 x 10-4  

4 10 1.5 x 10-4  

MW-4034 

1 10 4.3 x 10' 

1.6 x 10-6  2 20 5.6 x 10'` 40.0-52.0 3 30 7.0 x 10' 
4 10 6.9 x 10- ' 

MW-4035 

1 20 5.8 x 10-5  

6.6 x 10-5  44.3-57.3 2 30 6.0 x 10'5  
3 45 6.7 x 10' 
4 20 8.0 x 10-5  
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COMPLETION REPORT FOR THE RAFFINATE PIT AREA GROUNDWATER INVESTIGATION 

Well 
Test Interval 

(ft. bgs) Test Number 
Test 

Pressure 
(Psi) 

K 
(cm/sec) 

Average K 
(cm/sec) 

MW-4036 26.0-36.0 
1 10 0.0 

No take 2 20 0.0 
3 25 0.0 

MW-4037 

17.0-24.5 

1 10 1.3 x 10'i  

1.8 x 10 3  
2 15 2.0 x 10'4  
3 20 1.9 x 10 
4 10 1.9 x 10-i  

24.0-31.0 

1 10 3 2.2 X 10' .■ 

1.9 x 10' 3  2 20 8  1. X 10 
3 25 1.7X 10' 
4 10 1.8 X 10'4  

MW-4038 

19.0-29.2 

1 10 Not reliable 

2.3 x 10-3  2 15 2.2 x 10-i  
3 20 2.2 x 10 
4 10 2.4 x 10'i  

29.0-39.2 

1 20 - 	0.0 

No take 
2 30 0.0 
3 40 0.0 
4 50 0.0 

Note: 	bgs = below ground surface 

The results from the packer testing followed trends noted from previous testing at the 
site such as decreasing permeability with depth and the highest permeability resident in the 
strongly weathered portion of the Burlington Keokuk Limestone. The 19.0 to 29.2 ft test 
interval in MW-4038 exhibited the highest measured hydraulic conductivity (K) of the packer 
testing with an average K of 2.3 x 10 -3  cm/sec. This well is located southwest of the site 
boundary in the WSTA in a surface drainage. The strongly weathered unit of the Burlington 
Keokuk Limestone was interpreted to be from 27.1 ft to the bottom of this well, with the 
weathered portion located higher in the section. It is interesting that the second tested interval 
(in the strongly weathered subunit) from 29.0 to 39.2 ft. had no take at all, showing a 
somewhat atypical correlation of the unit and it's permeability. Well MW-4037 further down 
the drainage also exhibited high hydraulic conductivity results from the packer testing 
throughout the borehole. 

In addition to the lower tested zone in MW-4038, three other wells (MW-3031, MW-
4031, and MW-4036) had zones that would not take any injected water at test pressures below 
that which would hydro-fracture the rock. This indicates a K less than 10 4  cm/sec in these 
sections. The lowest measured K was in the 40 to 52 ft. interval in well MW-4034 with an 
average K of 1.6 x 10-6  cm/sec measured in what appeared to be a strongly weathered portion 
of the bedrock. At this well the zone may have exhibited a clay-rich matrix in the chert 
breccia which can result in a low measured hydraulic conductivity even though the bedrock is 
strongly weathered. This same phenomenon has been previously observed in other wells in 
the raffinate pit area. 
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4.0 ANALYTICAL DATA 

4.1 	Soil 

Analytical results from soil sampling during the drilling of monitoring well MW-4035 
revealed only low detections of two volatile organic compounds, acetone and methylene 
chloride. One sample at 0 to 2 ft below ground surface exhibited 11-µg/kg acetone. Methylene 
chloride however, was detected in low concentrations in most of the soil samples, at 
concentrations ranging from 5 to 23 µg/kg. This may indicate that there were historically 
industrial uses of solvents in this area that were either leaked or spilled, but does not 
constitute a source for groundwater contamination. Alternatively, both of these compounds 
are common laboratory contaminants and may indicate laboratory contamination of the 
samples. No detectable concentrations of trichloroethylene (TCE), tetrachloroethylene (PCE), 
or 1,2-dichloroethylene (DCE) were observed in the soil samples. Results for only detected 
parameters are presented at the beginning of Appendix C. 

4.2 	Groundwater 

Sampling was performed in the TCE impacted area in March 2001 utilizing some of 
the first wells installed as part of this study. As the wells were installed and brought online, 
they were added to the sampling program in the TCE impact area. They were also sampled as 
part of the additional groundwater field studies conducted from early March to November 
2001 (Ref. 6). Sampling was again conducted after the pumping test was completed and the 
groundwater had approached pre-pumping levels. More wells were available for the later 
sampling event. Although the wells were sampled for many organic and inorganic 
constituents, results for volatile organic compounds, particularly TCE, are presented and 
discussed in this report. 

Wells were sampled for volatile organics including TCE, PCE, and 1,2-DCE. For the 
sampling period of February 2001 through March 2002, TCE concentrations ranged from 
detection to 1000 µg/L. This high concentration was exhibited briefly in well MW-3034 in 
March 2001. PCE concentrations ranged up to 12.5 i_ig/L also in well MW-3034. DCE 
occurrences ranged from detection to 18 i_tg/L in well MW-3030 in January 2002. Analytical 
results from sampling groundwater for volatile organic compounds are provided in Appendix 
C. 

4.3 	TCE Distribution 

The distribution of TCE in groundwater in the impacted area was further defined as a 
result of this study. The additional wells accomplished the goal of monitoring areas both on 
and off site that were lacking coverage. 

Figure 4-1 illustrates the TCE distribution interpreted from monitoring well sampling 
performed in February and March 2001. The area of greatest concentration is in well MW-
3034 that was installed for the additional groundwater field studies (Ref. 4). This well showed 
significant permeability during drilling and also produced water during development. The 
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COMPLETION REPORT FOR THE RAFFINATE PIT AREA GROUNDWATER INVESTIGATION 

TCE plume is centered on what was historically the southwest end of Raffinate Pit 4, and the 
higher concentrations are primarily resident in the bedrock lows within this area. 

The effects of groundwater pumping during the Additional Groundwater Field Studies 
(Ref. 4) can be seen in the TCE distribution mapped from data colleCted from December 2001 
through January 2002 (Figure 4-2). Overall, the concentrations are lower in the wells and 
show a northeast-southwest oriented split in the highest concentration contour area, which is 
the result of injecting potable water into MW-2037 and MW-3032 during the field studies. 
The overall shape of the plume is similar to the March 2001 plume; however, the addition of 
the last six wells installed in support of this investigation has provided a better control on the 
lateral delineation to the south and west: The highest concentration has shifted southwest 
from MW-3034 to MW-4029. 
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5.0 QUALITY CONTROL 

Data evaluation was performed on the analytical data generated from this field study 
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 Environmental Quality Assurance Project Plan (Ref. 7). 
The data evaluation process was completed through data verification, data review, data 
validation, and data management activities. 

	

5.1 	Data Evaluation 

Data verification was conducted in accordance with the sampling plans (Ref. 2), 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. 

	

5.2 	Quality Control Analyses 

The Raffinate Pit Area Groundwater Investigation Sampling Plan (Ref. 2) indicated 
that quality control samples would be taken at a frequency of 1 per 20 samples or 5%. 
Quality control samples included field replicates (FR), matrix spikes (MS), and matrix spike 
duplicates (MD). These QC samples were analyzed for volatile organic compounds. Although 
the quality analyses were not run on separate samples, the quality control sample frequency 
requirement (5%) was satisfied. 

Field replicates are split from the parent sample in the field and submitted to the same 
laboratory as the parent sample. The field replicate results are compared to the parent sample 
and the relative percent difference (RPD) is calculated. The recommended RPD for chemical 
parameters is less than or equal to 35%. 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. 
Sixteen (16) field replicates were analyzed for volatile organics during this study. Recoveries 
and RPD values for these samples are provided in Appendix D. 

Matrix spikes 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. 

DOE/GJ/79491-941, REV. 0 	 18 
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The samples are processed as regular samples and a percent recovery is determined after 
analysis. Matrix spike duplicates 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. One hundred and seventy 
(170) matrix spike and matrix spike duplicate samples were analyzed for volatile organic 
compounds for this study. The percent recovery values are provided in Appendix D. 
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6M SUMMARY AND CONCLUSIONS 

6.1 	Summary 

Core drilling, well installation, hydraulic conductivity testing, and groundwater 
sampling were conducted in the Raffinate Pit Area where trichloroethene (TCE) has impacted 
the groundwater. The installation of thirteen TCE delineation wells commenced on Jan 2; 
2001 and was completed on October 26, 2001. The wells were installed in three stages, both 
on .. the chemical plant site and on the adjacent Weldon Spring Training Area (WSTA) 
property. Each stage was required to provide additional monitoring 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 results showed TCE concentrations up to 1000 lig/L in the raffinate pit 
area. Analytical results from wells installed during this program were also used to evaluate the 
effectiveness of a groundwater extraction system that was tested coincidental with the well 
installations. 

The distribution of TCE in groundwater in the impacted area was further defined as a 
result of this study. The TCE plume is centered on what was historically the southwest end of 
Raffinate Pit 4, and the higher concentrations are primarily resident in the bedrock lows 
within .  this area. The horizontal extent of TCE impact in the weathered Burlington-Keokuk 
has been better defined through the installation of these wells. The effects of potable water 
injection during the Additional Groundwater Field Studies (Ref. 4) were evident in the TCE 
plume following the field studies. 

6.2 	Conclusions 

The objectives for the Raffinate Pit Area groundwater investigation program were 
accomplished. The program provided significant additional geologic, hydrologic, and water 
quality data in the 'vicinity of the site impacted by TCE in groundwater. The areal extent of 
TCE impact on the groundwater south and southwest of the Raffinate Pit Area 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. 
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APPENDIX A 

Borehole Logs 
Monitoring Well Details 
Packer Test Field Sheets 

Monitoring Well Development Forms 
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MnOx, light gray, vertical fracture. 

No recovery. 

Borehole 

High-Solids Bentonit-
Grout 	("Grout-Well") 

CH 
CLAY, high plasticity, some MnOx, no sand or gravel, 

- 	mottled light gray and yellow brown, moist, firm, CH. 
Clay 	Till.  pAr 

® 
CL CLAY, silty, low plasticity, trace fine sand, mottled 

 

- 	yellow, orange brown and light gray, moist, firm, CL. 
Clay 	Till. 

Cen t ra li zer 

7 
+—Static Water Level 

@ 23.7 ft. 

' N 

%A I 

r .  ,I4  CH 	  -  
CLAY, high plasticity, -40% chert and weathered 

_ 	limestone gravel, light gray .  to orange brown, moist, 
very hard, CH. 	Probable Residuum. 

-,-;-1-;-Zi ilia H R T CHERT, and highly weathered limestone, light gray 
and strong yellow brown. 

Cher t and limestone as above. 

LIMESTONE, highly weathered, dark yellow brown, 
- 	some chert, highly broken, WET, hard. 

LIMESTONE AND CHERT as above, totally fractured 
and weathered, light ht 	ra 	and pretty yellow brown, 9 	gray 	P 	Y Y — 	WET. 

■--=:  

I
 I 	

 
M

bk
sw

  	
  

....is.-- 
•■.. 
mmulmm 

Zi; •■.... 
•■■■•  
._ 
.. •■■ . .,7',..... ETV. 
•.-- Seal 

3/8" Enviroplug 
Bentonite Chips — 30 

35-- 

NX-I 

X10 

i- -;,- . 
-.x...-==. .■.. 
.. Lha 
I 	ICHRT_ 

At 31.0', switched to NX core, not auger refusal. 	,,-- - 

600- 
- 

LIMESTONE AND CHERT, - 50% each, chert is 
disseminated throughout as irregular masses, light 

_ 	bluish gray 	(587/1), limestone is strongly 
weathered, contains abundant tiny specks of MnOx 

- 	throughout, is dark yellowish orange 	(I0YR6/61, 
moderately hard. 	2 to 4 fractures per foot: open 
and eroded, -75% fluid return, Strongly Weathered. 

 	I 
1- 

Centralizer 

 I • I I 	I 
Es I Screen 

2" 	(10 Slot) 3I6L SS - I 	I 
 

Burlington-Keokuk Limestone. 
Continuous wrap 

Samp e Interval ❑  No Sample Taken 	7minimum !maximum 	average 



WELDON SPRING SITE REMEDIAL - ACTION PROJECT 

CO BOREHOLE AND WELL COMPLETION LOG 	
0 - 
v) 

HOLE NUMBER 

MW-3030 
SHEET 2 OF 2 

NORTH (Y): 
1042899.86 

WELL STATUS COMMENT 
ACTIVE 

LOCATION 
NEST OF THE DISPOSA L CELL 

EAS 	X : 
753299.93 

a, 
cLaj w— 
o 

z 
0 

UJ 	CC ,-- 
0_ w  

-JE <cj.. 
D MZ 

< 
cn 

I- >-• 
z ,- 

C--)0  CC0 
WI,  
CL CC 

100 

a 

- 

Z 

C2, 

a. < 
CC 

12, 

6 
2 
u 6 

cn 
co  

DESCRIPTION AND REMARKS a 
c c 
to 
I--  

WELL DIAGRAM 
z 
0 
J.= — a.) 
a a.) 
'' - al 
cu 

— NX -2 66 

'1° Oa 
CHRT_ 

f  

_L.J 

595 

590 

585 

580 

575 

570 

565 

560 

IN 
LIMESTONE AND CHERT as above, limestone is . 

Filterpack 
20/40 Silica Sand 

- 
NB I 

56/60 ►  ■  moderately weathered, less than NX - I, MnOx specks . decreasing with depth, a few zones of interbedded 	.,c 
chert, 2 - 4 inches thick. 	Zero to 4+ 'fractures per 	2 
foot, tighter than above. 	Nearly full fluid return. 	 1 1 Weathered Burlington -  Keokuk Limestone. 	 x  

I  

J 
40 

Bottom Cap And 
Total Well Depth 
38.0 - f t. 

- 

45- 

50- 

55- 

60- 

65- 

70- 

75- 

Total cored depth 41.0', 1 - 12 -01. 	Hole reamed to 6 
diameter to 38.0' and a 2" monitoring well was 
constructed. 

- 	 PACKER TEST RESULTS INVALID 
ESTIMATED HYDRAULIC CONDUCTIVITY 

1.6E-3 cm/sec, 31.0 to 41.0 - ft. 

3" Core Hole 
to 41.0 feet. 

Samp e Interval ❑  No Sample Taken 	minimum 	!maximum 	average 



BOREHOLE DIAGRAM 	 • 
Page I of 1 

MW-3030 
0 
0 
cc 

TOC: 634.32' Elev 
MSL 

Depth 	0), 	 . 
BGS 	-ir 	ROD Values 	Stratiqraphic Unit 

Hydrologic 
GS: 831,84' 	 IDAr&ki IIFc 

625—\_ 

6202

615-■_ 

5I0—,_ 

605-,_ 

600—,_ 

595--L 

- 

- 

—5 

- 

- 

— 10 
- 

- 

—15 
- 

_ 

—20 
_ 

_ 

—25 

—30 32 
- 

6.30—N_  

Ido 
I 	I 

80 	60 	40 	20 

7.8 

Fill 

- 

- 

. 

. 

 30.0' 
(801.8) 

\ 

g 
< 
/ 

Protective 	 K='.Qiing) 
Casing with 
Locking Cover. 
Cof t. Diameter 	 • 
Concrete Pad With 
4 Protective Posts 

Well Casing 
2  
S

"
teel 

3I6L Stainless 

I" Di a meter 
Borehole 

1iigh 	Solids Bentonite 
Grout 	("Grout-Well") 

entralizer 

• 
---Static Water Level 
8 23.7 ft. 

eal 	 3..a.... 
3/8" Enviroplug 	-a--" 
Bentonite Chips 	

2cx
: 

Y 

. \ 

N 

\ 

A 
•. 

• 

- N  

12.0 

Ofv d 
W 
V 

7 

1/4\•,. 

V A 

22.0 

Oct 

II, 
id 

FA 
V 

014 
PXI 

A rd 

P PT 0 4 
24.0 

Nb sw 

- mra 
!!!._.! 
aWz r7 i 

1707. 
s ..■._ ! 
.!...T.! 

.!....■_! 
mos! Tam •■• 
CM 

Eli 
MC 

Cal 
Cal 
mo 
II= 
all 
ICI 

II=1 

ICI 
ii=1 mi 

I=11 

1=11 

171 

- 	 32 
- 

•-35 

- 

. 

33.0' 
  	(598.8) 

37 .8. 
• (594.0) 

32.2' 
(599.8)  

• 

.. ,, 

entralizer 11(0. -hu..4:  ■- ,. 
,.., 

I 	 ,.. 

2" 	(10n Slot) 316L SS 	
2 

Continuous Wrap 

ilterpack 
20/40 Silica Sand 

:ottom Cap And 
Total Well Depth 
38.0-ft. 

- 

- 68 - 	66 

40 

• 

38.0 

14bkw 

- 	 41.0 

minimum Tmaximum Taverage 



Head Losses (H L) 

...111111. FT 

a 

K, CM/SEC 

I (43 X I 0 

61,1 	Fr. 

K 	(gpm)  	x .011 In, --La HT  (ft) x L (ft) 	 r (ft) 

(6 /(Ti4ETS:r*2L)) (MI 4tJ,(4/..=7))) 
Inflow pressure (Hp) psi x 2.31 . _ feet 

Total Head (HT) 

r 	n. • • 	.0,   

HT 77. 8 FT a HG 3/ • (t FT - HL  + Hp yG. -Z FT =M. FE 

K 	x .011 In. FIT x L 

TEST 3 feet 

K, CM/SEC 

I• 6,2X/6
_3 to.  45  

11. 12 44N cif 

Inflow pressure (Hp)  35.  	psi x 2.31 . 

RRISON•KNUCISFJ4 ENGINEERS, INC. PRESSURE TEST RESULTS (FIELD) 

A1 
I. .24/0 

Project 

Tee- 	i•f/ - CeP-PS/4"rg  ' 
/11e.e.-e-  7-..0 4 

Job Number 
W P he ,9 7 4-  

7--a°~1- 1-8  

Test Section: 

35-. 	' 1° 4/,0'  

Bore Hole: 

3° go 
Test Equipment iderdifloatiop e‘ez-b-r) wo-i-ce 14 i•ti 	 e-yeel- 

• ,as-,04.7c... 

BORE HOLE lest By. A 
. /..- /../- A eirt& 

Mkt: t549 tr. 
tp 

, 
3/ 0 / 

iv .  11. (p FL 

- 
v 

Size: 

3.0 
,, 

Packers 
On Casing 

ilarvDaZublicit 

Groundwater Depth: 

—0 7 t 	Ft. 

Gauge Height Above Ground 
r 

310  
R. 

Gravity Head• 
I A Lek 	4.' 6 
;1 4  4 . la 

Inflow pressure (Hp)  10  	psi x 2.31 ...Ia! feet 
TIME, MIN. 0 1 2 3 4 	5 8 7 9 9  10 0 AVERAGE FLOW 

Meter Reading  0 , I)  4) / 0 	t 11 
1 l% c a 	GPM 

Gallons or iv' jiii 11,. le  # 	_A tY 
Cu. Ft. 1) 	• 4  )4  . . 	. .4  I ) i 3  ta  SW  At _ CFM 

Take Per MM. 	 frt. Co I I I • 1 I if‘Y 1/0 I 	.91/441u./ I 	I 	I 	I 	CFM x 7.48 - GPM 

TIME. MIN. 0 1 2 3 4 5 6 7 A 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu.  Ft.  

) 4.  
0417  

0 . 
06

v Ii' Ga rr 

0 
IA 

• • - 

i Os . 46 	GPM 

CFM 

TIME, MIN. 0 1 2 3 4 5 6 7 8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. R. 

V
t 

q
, t iv 

a, 8 	GPM 

CFM 

er 	 • 	 . 	 • 	, 
	

1 	 

HT //z. 4c- FT  = HG + Hp 80 .• 85 FT - HL FT 

       

K - 

0 x .011 In. 	• r 

 

8.s  
//2.45 x  Cr' 

 

0 11 	
sjr

.4A- , /25 

 

K, CM/SEC 

92.X HT x L 

   

        



Pressure Head (Hp) — 	Head Losses (H1) 

FT. 6 'I, Fr. 

K. CM/SEC 

//7A1 /40—/  

CB 

K 	a (gPm)  	x .011 In. 	 (ft) 
 

HT (ft) x L (ft) 	 r (ft) 

TEST 2 Inflow pressure (Hp) psi x 2.31 =. 	 feet 

Total Head (HT) 

©MORRISON-KNUDSEN ENGINEERS, INC. 	PRESSURE TEST RESULTS (FIELD) 
Protect • 

7 	of. W. C071 414001/010.- —. 

-A,e3,-es Al eai 	T- r /4. 

Job Nun tier: 

W. p: .4 B7  4 , 
. 170-4-1.- A 

lbst Section: 

3-", S- 	0 	4 I /._o 

Bore Hole: 

.3.o 3C0 

Test Equipment 
aech•--,-7 	ow xeevicc 
a. -Cc 	ate-defe.- - 

BORE HOLE I" BY: 4. 
° 	0 3,_/ 

„, 
0  t  

Orientation: 

Verh 
: 	a , p 

Packers 
On 

Groundwater Depth: 

4' 	7 	.FL 

Geitge Height Above Ground: 

3-0 

Gravity  Head: 

3.4 is 4 	FL 

TEST, 4 	Inflow pressure (Hp) 10 	psi x 2.31 a. .13.  /  feet 
TINE, WM. 10 0 AVERAGE FLOW 

Meter Reeding  
Gallons or 
Cu. Ft. 

‘ 
5  1 ,,N 

UP  

‘ 

v 

41, 

V it  

/2 . / GPM 

CPA 
Malta Dar Lain 	 I p,-/I /,it I Al 	It g/.71. 	I 	I 	I 	I 	I 	I 	"MA ... •  V AO InOIA 

TIME, RUM 0 1 2 3 4 5 8 7 3 9 10 01/EFIAGE FLOW 

Meter Reading  
Gallons or 
Cu. Ft. 

- _ 	- 

GPM 

CF1A 

lkke Per MM. 

HT 
	 FT. H0 

	 FT. + Hp 	 FE — HL FT. 

K 	0
L

x .011 In. 
HT x  

K, CM/SEC 

TEST 3 Inflow pressure (Hp) 

 

psi X 2.31 = _ feet 

 

TIME. MIN.  0 1 2 3 4 5 8 7 8 9 10 0 AVERAGE FLOW 

Meter Reading  
Gallons or 

u. Ft. 
- 

GPM 

CFM 

lake Per Min. 

HT  Fr ]  
• HG FE + Hp 

 

- HL 

       

0 x .01 1 b1. 

 

K, CM/SEC • 

 

MO 



/31 
2- 3 K/6 -5  14I.  ORRISON.KNUOSEN ENGINEERS, 

../0/000 11■■•.• CONONWIT PRESSURE TEST RESULTS (FIELD) 

Inflow pressure (Hp)  /0  psi x 2.31 ...gll feet 

x 
.011 In.

r  
i 	

) 
=e— 

(ft 
K, CM/SEC 

7 X Ar3  

HT 8 23.4 FT  HG 3 4, 	FT.  - HL + Hp 44, 	FT  

K 
x 

K, CM/SEC 

/ /00 
x .011 In. 

HT x L 

Inflow pressure (Hp)  5s--  x 2.31 80, dieet TEST 3 

+ Hp 80 . 8 Ft 

P7-criel--  a, toa e Ceo,-1-4■01/440--  

Xeder-  71.4 

Job Number. 

W P dilg 7.4 1,  
ric,f. 6 

Test Section: 

_,-.0 	6)  "," 

Bore Hole: 

3o 3e, 
Test Equipment Identification 
e.,:tc-kr-r7 'Co v.,  ree-/C, 

/e. S • 	of..4,--).  e.- • 

BORE HOLE Test By:A;  /3 .___,474...,e_ 

Date: 1-5-4S- 	Oz./o > 
Orientation: 	, 	-Size: 

lie/'74e,,ff 3.p a 

Packers 

. 	. 	. 
Groundwater Depth: 

_ 0 7 

Gauge Height Above Ground: 
S. e9 -fi • 

 Ft. 

Gravity Head: pi A 7, e.. [ in le 
7'3 a‘e4......-la 7.•-••.....---/ • 

3 4. .2_. 	Ft. • ntlatable 

TIME, MIN. 10 0 AVERAGE FLOW 

Meter Reading 0 s;1' • k4,3  s 
0 
a / ,z  2 GPM 

Gallons or 
0 19  fit  69  e , 4 

Cu. Ft. CFM 
' • a Z I /2./ 	 /Z• 	CFM x 7.48 - GPM 

TEST 2 
T1I8E, MIN. 0 1 2 3 4 5 8 7 8 9 10 0 AVERAGE FLOW 

Mater Reading 
Gallons or 

0 
40.  

Cu. F t. 

AO 
411  

0 
.4‘.' 

W 

P 
ibt) 

N 

0 
t" 

e°  B 

0 et, 
k 0 - 

1 /, 0 GPM 

CFM 

%Ike Per Min. 	I H. 	I /•0 I il.0 	I /I.1 	I R•O I a•D I 	I 	I 	I 	1 

10 '11' 
44v 

d J /It 
fi t 

111  k id 	 
5:/  oi l' 	, Total Head (HT) 

frk5  Gg' r 	Si 3 	FT  
;t4  

44; 	Irr  K 	(C/Pm)  
HT (ft) x L (ft) x  

' 

FT. 

TIME, MIN.  0 1 2 3 4 5 8 , 7 8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. 

1 .  0 
 4 

Le 0 
q 

6°.  
o 

f.% „,;% V 
Ali. 

 t 
ov 

O.  A V 

A  
(14'  

0- 
& 4* 

to 
• 

9, 4 	GPM 

CFM 

'lido Per Min. 	I 4.-`1A  1 Ca 	I 	1 	I 	It 	I 	1 4.' I 	I 	I 

HT /15.0 FT- HG 3 4, 	n  - HL 

K, CM/SEC K= 	 x .011 In. 
HT x L 

19. 

p 

. 	Gravity Head (H& 	+ Pressure Head (Hp) - 	Head Losses (HO 

Y ,  a- FT FT. FT. 

Inflow pressure (Hp)  2O  psi x 2.31 •4i4„,2-feet 5 



©MORRISON-KNUDSEN ENGINEERS. INC.• PRESSURE TEST RESULTS (FIELD) 

TESTY' 4 Inflow pressure (Hp) /0 	psi x 2.31 .4.28 I  feet 

Total Head (HT) Head Losses (HO Gravity Head (HG) 	+ Pressure Head (Hp) 	- 

K, CM/SEC 

/, -7 K /O-3 
K 	(gpm) 	x .011 In. —UT— 

HT (ft) x L (ft) 	 r (ft) 

feet TEST 2 psi x 2.31 = Inflow pressure (Hp) 

HG FE 

HT FE HG Ft - HL + Hp 
	

FE 

Project 

7414 7-P /ileac,' - 7 Z r 04 - 

Job Number: 

VVP ‘451  7 AI 
-r--0-ak— g 

Test Section: 

.34 ...e)  to 	14/. 0 

Bore Hole: 

36, -3-C2 

Test Equipment Identification 	. BORE HOLE 
Test BY:  .4 ,  art "'Very, 0410 414/ Afielle--7-  

li. ..r.G At_uf C.-- 

orientation:  

Veelt edgi 

Size: 

3•0   

4-e-o.171-c 

Dew  02.-A / 
Packers Groundwater Depth: Gauge Height Above Ground: Gravity Head: • , 	. 	. 

.04.02„ 7, 
Hydraul • 	. I.1. Ft J•40 	 R Ft... 

TIME, PAIN. 0 1 2 3 4 5 6 7 8 9 10 0 IMERAGE FLOW 

Meter Reading 
Cialions or 

114,0 

r 
it 

44' 
& 

JP.  
o 

o'' to, 01,6(• 0 
11).,  

all 
ji1. 4.7 • 3 	GPM 

Cu. Ft. % ?/1  1/  fi CFM 
Take Per MM. 	 FEEINIMETEMI iz. 2 FREIFFTWAIN /2.4 CFM x 7.48 - GPM 

5 7.3 FT  Fr 

TIME, MIN. 0 1 2 3 4 5 6 7 8 -- 9 10 • 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. 

- _ - 

GPM 

• CFM 

ihke Per Min. 

FT 

K, CM/SEC 

TIME, MIN.  0 1 2 3 4 5 8 7 8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons Of 
Cu. Ft. . . . . _ 

GPM 

CFM 
Take Per Min. 

FE 

r 
K, CM/SEC a 

L 
K 	HT x x .011 In. 	so 

6), 

HT Fr. + Hp 

TEST 3 Inflow pressure (Hp) psi x 2.31 = 	 feet 

- HL 

x .011 In. 	z• 
r x 

3 Sit ._ 	FE a3. 	FE 



WELDON SPRING SITE REMEDIAL. ACTION PROJECT 

MONITORING WELL DEVELOPMENT FARM 	• 
ES&H 9.1.3. Rev. 0, 2199 

PROJECT NAME 7046 	ex), s. , • Area.e- 73-4  WORK PACKAGE NO. 4712974 , 	e5'  
SHEET 2 OF 2 

DEVELOPED BY 

 

idz ripew.  . 7113 7 

Well Number:  .1/141 .  Well Locations:  ,Veot devef. AV a.  V  

Date/ 
Time 

Hrs. Dev./ 
Cum. Hrs. Dev. 

Gals. Purged/ 
Cum. Gals. Purged 

pH Temp. 
(°C) 

Cond. 
(urnhos) 

Turb. 
(NT(Js) 

Remarks 

o va ez. Amex , 2/ ...C.  7 a. o Z. o 1 Z.r.2. 
/e. 7 

,eele.44/;•7 Cle...4.- 
of/13 OA z 3 ir.7 /1.9 j..813 	, 
PILL. ..?& z s' £7 /3.3 L.00 /A& 

o9&7 3-7 27 .5:4 ,J •S• I. .04 9.49 

193/ ill z9 c. 7 il. 7 A q9 7.2-9  
575 o95$-  4/4 31 J. 7 /3• 7 _0•ae 

959 4t 33 ,5: 9 /3.3 . 1.96 4.44r 
a90/..0 54 354  ..c.. 7 a. r 2,e )Z 4.b 

9S_o 1 SY 37 f. 4 13. 4 Z. _adyl ..f:z/ 
grei 4 3 S9 S : 7 11,5" 1 .  9S 5: eito . 

L - _.. 

■-•(‘-wreA mica 	 A9 	fr 'or •mgr■ea~../7  
well v0.4.,...as a -07faals 



WELDON SPRING SITE REMEDIAL ACTION PROJECT 

,D BOREHOLE AND WELL COMPLETION LOG 
--, 
.-, 

HOLE NUMBER 

MW-3 0 31 
SHEET 1 OF 2 

NORTH (Y) : 
1042330.di 

WELL STATUS/COMMENTS 
ACTIVE 

LOCATION 
W. OF DISPOSAL CELL, NEAR RAFF. PIT 3 

EAST (X). 
753849.93 

GRILLING CONTRACTOR 
LAYNE WESTERN Inc. 

GRILL RIG MAKE & MODEL 
CME-750 HSA/NXWL: I-R TH-60 AIR ROTARY • 

TOC ELEVATION 
646.43 

HOLE SIZE & METHOD 
11" HSA -31.7: NX-46: 6" AIR-37 

ANGLE FROM HORIZONTAL & BEARING 
Vertical 

6 ,,, 	BOTTOM OF HOLE 	(TO) 
LL- 	46.0 

GROUND ELEVATION 
643.72 

DRILL FLUIDS & ADDITIVES 
Water core: Air ream 

CASING TYPE, DEPTH, SIZE 
2" 316 SS Mon. Well 	. 

	

-:,,,A 	BEDROCK 

	

`'. 	23.0 
STICKUP 

2.66 
GATE START 

1-15-01 
DATE FINISH 

1-15-01, Mon. Well 
4 ,§ 	WATER LEVELS & DATES 
§ 5 V 	• 

HYDR CONDUCTIVITY 	(cm/sec) 
K= no 	(Packer Test) 

DE
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s  
DESCRIPTION AND REMARKS 

WELL DIAGRAM • 
- 

10- 

-- 

-` 

— 

— 

— 

SPT-1 

SPT-2 

SPT-3 

SPT-4 

5PT-5 

SPT-6 

=1 
42/60" 

I 

1 0 

15 

18  

24 

18 

23 

24 

2q 

. 8 

f I 

50+ 

50 

FILL 

CH 

CLAY, h i gh igh plasticity, mottled dark brown and light 
- 	gray, 	moist, 	firm, 	CH. 	Fill. 

'CLAY,  high plasticity, some FeOx nodules, mottled 

. 
.il . -,. 
it 
0. 

Protective 

640 — 

635— 

630 — 

- 

625 — 

_ 
620 — 

- 

615— 

Casing with 
Locking Cover. 
2-ft. Diameter 
Concrete Pad With 
4 Protective Posts. 

well Casing 

1  N 

.. 

N 

k N 

■\. V 

A 

r 
 

A 
. 

yellow brown and light gray, moist, soft, CH. 
— 	Ferrelview Clay. 	 - 

4.0'- 6.0'. 	CH as above, trace fine white sand, 
some reddish brown clay. 	Basal Ferrelview Clay. 

CLAY, high plasticity, some fine sand, mottled yellow 
brown and light gray, moist, firm, CH. 	Poor 
recovery. 	Clay Till. 

— 	@ 8.0*- 10.0'. 	No recovery. 

CH as above, trace fine gravel, moist, soft. 

2" 316L Stainless 
Steel 

N 

X. . N. 

• 

%\. V 
X % 

I 

11" Diameter 
Borehole 

' 

15- 

20- 

— 
— 

— 
— 

— 

SPT-7 

SPT-8 

SPT-9 

SPT-10 

SPT-11 

SPT-l2 

Ir 	4 

ii$:d ' 

! 01. reo 
10 	4  
.2 
d ikrA" 

„,47 4 = - 

CH CLAY, high plasticity, some fine sand and gravel up  
- 	 to I", abundant MnOx, mottled yellow brown, light. 

gray and black, damp, hard, CH. 	Clay Till: 

hi g h - 	CLAY, high plasticity with chert gravel, reddish 
brown, moist, hard, CH. 	Poor recovery. 

CLAY, high plasticity, yellow brown, some light gray, 
moist, hard, CH. Appears to be Clay Till. Reddish 
clay with chert gravel in tip. 

CLAY, high plasticity, weathered limestone and 
chert gravel, red, black and brown, moist, hard, CH. 

— 	Probable Residuum. 

 Poor recovery, reddish CH with chert. 	Residuum. 

High-Solids Bentonit- 
Grout 	("Grout-Well") 

. 
Seal 	  
3/8” Enviroplug 
Bentonite Chips 

Centralizer 

— 

25 

— 

30-- 
— 

35-- 

— SPT-14 

SPT-l3 

SPT-15 

SPT-16 

NX-I 

 	LIS. CH LIMESTONE, extremely weathered, light gray and _ 	yellow brown, with some grayish chert, some clay, 
damp, hard drilling. _ 
Extremely weathered limestone with chert and clay 
as above. 	Poor recovery.- 

As above. 

LIMESTONE  AND CHERT, weathered with high 
plasticity clay, yellow brown. Poor recovery. 
Suspect alternating weather limestone and residuum 

— 	from -18-f t. 

Weathered limestone, clay. and chert. 

mm  

I 

I 

11 

ll 
' 

II 

MINIM=  

I 
II 	I 

7- 
_ -.- — f 

- 

610 — 

- LMS. 
CHRT 

Auger  refusal at 31.7'. _ 
CHERT, hard, generally light bluish gray, with - 50% 
interbedded moderately weathered limestone, 
argillaceous, generally fine-grained, with abundant
black MnOx specks, some styolites, dark orange 
brown. 	Zero to 4 fractures per foot, eroded, 
open. 	Weathered Burlington- Keokuk Limestone. 

I ■1 I 1 
is- --Static Water Level 

@ 33.7 ft. 

1 
1 	1 

I 
I 
- I I. 

Screen 
2" 	fin slot) 3181 	SS 

Samp e Interval ❑  No Sample Taken 	Vminimum 	!maximum 	average 
Continuous Wrap 
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DESCRIPTION AND REMARKS 

S
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WELL DIAGRAM 
. 

EL
EV

A
TI

O
N

  
ie

e
t  

- 

40 

- 

45 

- 

- 

50- 

55- 

60- 

65- 

70- 

. 

75- 

"' 

NX - 2 

NX-3 

33 

0 

I Oa 
CHRT_ . No fluid return for the entire core, 31.0 . -46.0' 	' 

LIMESTONE AND CHERT, -50% each, limestone as 
above, moderately weathered, dark orange brown. 
Chert as above, hard, with thin streaks of MnOx, 
light gray. -3 fractures per foot, eroded, open 
-3/ 4", some rubble zones. 

@ 37.8'- 38.0'. 	Claystone seam, dark gray. 

LIMESTONE AND CHERT as above. Limestone is 
moderately to slightly weathered, dark orange to 
ligh gray. Chert is hard, mostly bluish gray. 2+ to 
5+ fractures per foot: eroded and open up to 3/4", 
some rubble zones. Weathered Burlington-Keokuk 
Limestone. 

- 	@ 44.6'- 44.9'. 	Claystone seam, weak, gray. 

_,c 
LI 
z 

V 

605 

600 

595 

590 

555 

580 

575 

570 

I Filterpack 
20/40 Silica Sand I 

57/60 

40/60" 

Bottom Cap And—T—'
Total Well Depth  

' 37.0-f t. 
. 

• 

.. 	. • 

El 
INN I - l 

I - r 3" Core Hole 
to 46.0-ft. Total cored depth 46', 1-17-01. 	Hole reamed to 6" 

diameter to 37.0' and a 2" monitoring well was 
Constructed. 

. 

CONSTANT HEAD SINGLE PACKER TEST RESULTS 	' 
35.0' - 41.0' 	No Take 
39.0' - 46.0' 	No Take 

. 

-[10 Samp e Interval 0 No Sample Taken 	Uminimum 	rmaximum 	average 



Page 1 of BOREHOLE DIAGRAM 

MW-3031 
0 

Elev 
MSL 

cc 
Depth 	F. 
BGS 	a 	ROD V lues 	Strati•ra•hic Unit 

6402 

635—_ 

630—_ 

625— 

p2O—L 

615—\_ 

610— 

.50.5—L 

600--\_ 

-5 

-10 

-15 

-20 

-25 

-30 

-35 

28 

-40 

-45 

tOo 80 	60 40 	20 13 

3.5 

Fill 

2B 9' 
(614.8) 

32.0' 
( 611. 7 ) 

38.8' 
(608.9) 

37.0' 
(808.7) 

7.5 

Ofv 

18.0 

Oct 

pPr/Mbksw 
Ea4. 

11. 
 	3L0 

/the 

46.0 

OI 
IC 
ICI  
OI 
IC 
DI 
IC 
DI 

33 

IC 
DI 
IC 
1=11 

CII 

COI 

0 

IC 
DI 

IC 

IIC — 46.0 (end) 

• 	 

TOC: 646.48' 

---Static Water Level 
@ 33.7 ft. 

eal 
3/6" Enviroplug 
Bentonite Chips 

1" Diameter 
Borehole 

entralizer 

igh Solids Bentonite 
Grout ("Grout-Welr) 

Well Casing 
2" 316L Stainless 
Steel 

rotective 
Casing with 
Locking Co'ver. 
2-ft. Diameter -
Concrete Pad With 
4 Protective Posts 

entralizer 

Hydrologic 
Testin 

\_F

creep  
2" (10 Slot) 3I6L SS 
Continuous Wrap 

ottom Cap And 
Total Well Depth 
3 7.0-ft. 

ilterpack 
20/40 Silica Sand 

35.0 (beg) 

Packer Test: 
K-ino 

39. 
cm /s 

—0 tbeg) 

— 41.0 (end) 

Packer Test: 
K=no cm/s 

-7minimum !maximum !average 



164( 	FT. FT 

(0Prrl) 	x .011 In. L (ft) 
= Kr  (ft) x L (ft) 	 r (ft) 

K, CM/SEC 

ditt V 1244. 

feet TEST 2 psi x 2.31 Inflow pressure (Hp) 

r 
K, CM/SEC K = 	 x .011 In. 	= 

HT x L 

+ Hp - HL  FT. 

L 
111 

r 

FT. 

K= 	C 	x :011 In. 
HT x L 

Fr. 

K, CM/SEC 

ORRLSON-KNUOSEN ENGINeERS, INC. 	PRESSURE TEST RESULTS (FIELD) 

',re 	e7ou,t<6. sr - er. 
C,At a /0/#.1 < 74 ;971 Neo,-  rs,4 

Job Number 

)4/, A 467 At 
7-4...,4._ "3  

Test Section: 

3 	 to d-e4. ,c3 ' 
Bore Hole: 

3 5., 
Test Equipment Identification 

•et/-70/1 AC/OW We-ier-  
BORE HOLE Test By:lze ‘,1  

Date: 	i/(7,/0  /. d , 
 

S. as .1,  _- 
Orientation: 

iter/re0;-/ 
Size: .  

AO 
o 

Packers 
OD 	asing 

kii:Mi, . - 
- , . mut 44 po 

Groundwater Depth: 

m.... 23/ 
Ft. 

Gauge Height Above Ground 

/ 
c=1.0 	FL 

Gravity Head: 

.-- 3o  Ft. 

TEST 1 
stv 	//7 

TX-WI ow pressure (Hp) 4fir*   psi x 2.31 =10  feed/a/VG 44.44e 

TIME, MIN. 0 1 2 3 4 5 6 . 7 8 9 10 Q AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. _ 

GPM 

CFM 

Take Per Min. CFM x 7.48 - GPM 

  

Total Head(HT) 
	

Gravity Head (HG) 
	

Pressure Head (Hp) 	- 	Head Losses (HL) 

TIME, MIN. 0 1 2 3 4 5 6 7 8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. 

. 
CFM 

 

GPM 

Take Per Min. 

HT 
	 FT. .3111. HG Fr. + Hp 

	 Fr. - HL Fr. 

TEST 3 Inflow pressure (Hp) 

 

psi x 2.31 = 	feet 

 

TIME, MIN. 0 1 2 3 4 5 6 7 8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. 

GPM 

CFM 

Take Per Min. 



K, CM/SEC 

CFM x 7.48 - GPM 

Gravity Head (HG) 
Take Per Mitt  

Total Head (HT) Pressure Head (Hp) 	- 	Head Losses (HL) 

x 
Q WINN L (ft) x .011 In. 

HT (ft) x L (ft) 	 r (ft) 

TEST 2 Inflow pressure (Hp) psi x 2.31 . = 	feet 

FT FT. 

Take Per Min. 	 1 

+ Hp - HL Fr. HT FT. 

K = 	x.011 In. 
1-fr x L X 

TEST 3 Inflow pressure (Hp) 

 

psi x 2.31 = 	 feet 

 

K, CM/SEC 

X 

K, CM/SEC 

  

Take Per Min. 

HT 
	 Fr. FT. - HL FT: + 

K- 	0
L

x :011 In. 	se 
HT x . r 

• 

©MORRISN- OKNUOSEN.ENGINEERS, INC. 
• 	• ...SOO II MO." COM■■ • PRESSURE TEST RESULTS (FIELD) 
Project7X . 

e.,,,,, ita'Aele,,, sg-/-4,-fri Alter , 

72,4 

	Job Number: 
1 .8,p 4‘,6174_, 

7:0_s A_ a 

Test Section: 

3 5-b .:. 	to i..// ,,c, 

Bore Hole: 

g-e9 3-4 

Test Equip=entification 
fir- ,c;ar v• Ate/a...0' 
/4 S. G .2.1.11-C.—• 

BORE HOLE Test By: 

Date: 0 va  r  
Orientation: 

Ve-.14--- - 

Size: 	. 

0 

Packers 
wi 	. - ng  

tlfrP .• • - - • • aul'.12M 

Groundwater Depth: 

.-.....0 3 
uge Height Above Ground: 

. 
...t. 	Ft. 

Gravity  Head: 

Ft. 

TEST 1 	Tit---rnirow pressure (Hp) 

 

psi x 2.31 = 	feet 

 

TIME, MIN. 0 1 2 3 4 5 6 7 a 9 10 Q AVERAGE FLOW 

Meter Reading  
Gallons or 
Cu. FL 

. 	 - . 

GPM 

CFM 

TIME, MIN. 0 1 ..  2 3 4 5 6 ..... 	7 8 9  10 0 AVERAGE FLOW 

Meter Reading  
Gallons or 
Cu. Ft. CFM  

- 

GPM 

TIME, MIN. 0 1 2 3 4 5 	6 7 8 9 10 0 AVERAGE FLOW 

Meter Reading  
Gallons or 
Cu. FL - 

1 

GPM 

CFM 



WELDON SPRING SITE REMEDIAL ACTION PROJECT 

MONITORING WELL DEVELOPMENT FORM 
ES&H 9. I .3. Rev. 0, 2/99 

PROJECT NAME tee 	CIA2ALAP—Aka,,e- 714  WORK PACKAGE NO.  4.974 72-4 L. 451  
SHEET 2 OF 2 

DEVELOPED BY  .1_49/t1 • We--SICPW . "Wrevl 	 Roe.  
ro Sf 2.-.9‘74o. 3 / V 753 10 9. 9 

"V- 3e, 3/ 	Well Locations:Nagle" 	 4I  AI  3  

r . Date/ 
Time 

• Hrs. Devi 
Cum. Hrs. Dev. 

Gals. Purged/ 
Cum. Gals. Purged 

pH Temp. 
CC) 

Cond. 
(urnhos) 

Turb. 
(NTUs) 

Remarks 

oora ,e3 • fox/ 79 /4 3 D. .19Z .57 Se 
/Doe 7a,',., .i 11. B rz,. .7.9 IA. 3 A ,Siod 3 Zi‘ 

//1 f /, .... 	9 A e, /4 7 D. 044  
/36,40 &Sr' •‘.• 9jez. 79 

S. / 
/Z./ 

-,/e9._Z 
.0.108 

A iee 

33/: 

/49 .)/G/a9 2-1,0 .u. /0 

5-3e) *a — /e)%24  0.Z _zo,z, 0. ,0.9 AI . 1.. 
,I, / 414/s-  -1- d j./ /0./ 0.87 41444(  

41/ 
D ,,r• 

_ _4144•S" 
ifg-frAPS -Josi '1.• /2, 74,  AO. Z, 1. 00 /8.9 

//DO 	1 _S-AP -.- lLVI., 7. 4 _A 0.3 4.9/ 94.4 

//S2, 4 /D 74 i/ 7 A fb 71:0 , 

0,1 - ,.. 	,- • - 
., 	.. . ; 

,gtol dia wr. / 4 	#
it3 li• f e• 93• ao 

, 'AI I/48  • . /9 1* 	4  44 / . As,/ A ra-  sr..3 

	

kirel/ det.•1 /0e4,0•94r4 	.19 - g••••4 • kW/ /I a, 

igt)  g4/ /4),4)  deS-4411./' • 	w 	110/ei eweS 	/Zo. 

-Awier-0./ 

Well Number: 



WELDON SPRING SITE REMEDIAL ACTION PROJECT 
Y BOREHOLE AND _WELL COMPLETION LOG 	L.D ,., ,...--, 
(i2 

HOLt NUMBER 

MW-3 032 
 SHEET 1 OF 2 

NORTH (Y): 	- 
1047199.7"3 

WELL STATUS/COMMENTS 
ACTIVE 

y  LOCATION 
NEAR NORTH END OF TSA 

EAST (X): 
753599.64 

DRILLING CONTRACTOR 
LAYNE WESTERN Inc. 

DRILL RIG MAKE & MODEL 
CME - 750 HSA/NXWL; I - R TH - 60 AIR ROTARY 

TOC ELEVATION 
662.65 

HOLE SIZE & METHOD 	 ANGLE FROM HORIZONTAL & BEARING 
11" HSA - 46.6; NX -62; 6" AIR - 60 	Vertical 

	

o 	BOTTOM OF HOLE 	(TO) 

	

5 	62.0 
GROUND ELEVATION 

660.07 
DRILL FLUIDS & ADDITIVES 	CASING TYPE, DEPTH, SIZE 

Water core; Air ream 	 2" 316 SS Mon. Well 
-:;. 	BEDROCK 
'" 	214.0 

STICKUP 
2.58 

DATE START 	 DATE FINISH 
1 - 2 - 01 	 1 - 10 - 01, Mon. Well 

.E 1 	WATER LEVELS & DATES 
% 7 	• 

HYDR CONDUCTIVITY 	(cm/sec) 
1--,  5.0E - 4 
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DESCRIPTION AND REMARKS 

WELL DIAGRAM 

_1 LI, 

- _ 

" 

19 

17 

16 

24 

21 

24 

26 

22 

30 

! 

29 

30--30  

- 	Soil not sampled or logged from the surface to 
14 	ft. 

— 
- 
- 
- 
- 
— 
_ 

- 
• 

Protective 1111 11 - Casing with 
Locking Cover. 
2-ft. Diameter 
Cement Pad with 
4 Protective Posts 

_ 

_ 

5— 
- 
- 
- 
- 

10— 
_ 

- 
— 

15— 
- '— 

_ 

_ 

20-- 
_ 

— SPT-10 

SPT-8 

SPT-9 

spT-11 
— 

"S' 

\ 

' 

- 

- 

655- 

- 

650— 
_ 

- 
_ 

645— 

_ 

- 

640— 

635— 
- 

_ 

- 

630— 
_ 

_ 

_ 

Well Casing 
2" 316E Stainless 
Steel 

II" Diameter 

• 

V 

/0 
CH CLAY, high plasticity, trace fine white sand, mostly 

_ 	pale yellow 	15Y7/3), moist, firm, CH. 	Lower 
Ferrelview Clay. _ 

-  
00A. 

p0 
A 

CH _• 	CLAY, high plasticity, -15% fine to coarse angular 
limestone sand, minor fine gravel, mottled yellow 

7 	brown and black, MnOx, FeOx nodules, moist, hard, 
CH. 	Clay 	Till. 

- 	CH as above, abundant MnOx, minor gravel up to 

- 

	 i/2". 

- 	CLAY, high plasticity, -15% fine sand, no gravel, 
some MnOx, dark yellow brown and gray, moist, hard, 
CH. 	Clay Till. 

- 	CH as above, with highly weathered limestone 
gravel, some chert, MnOx. 

- 

— 	CLAY, high plasticity, -20% fine sand and fine 
gravel, mottled yellow brown, gray and black, MnOx, , 
moist, hard, CH. 	Clay Till. _ 	, 	, 	Y 

- 	CH as above, trace gravel up to I", mostly yellow 
_ 	brown, moist, hard. 

CH as above, minor limestone gravel up to I", mostly 
— 	

brown. 

CLAY, high plasticity, minor fine to coarse sand and 
- 	minor fine gravel, some MnOx, moist, hard, CH. 	Clay 
_ 	Till. 

• 
- 	CH as above, -20% sand, minor gravel, white and 

black-filled vertical fractures. 
-  

CH as above, minor chert gravel, MnOx coating 

pr 	4  

I
 I 	

 Oc
t  
	

 

Borehole 

— 
- 

- -- 

25— 

_ 

-- 

_ 

— 
_ 

. 	-- 

35-- 

— 14

SPT-12 

SPT-I3 

- 14 

SPT-l5 

SPT-I6 

SPT-17 

SPT-18 

,46,,r  

1, ti  

ivir''A 
'," 

!dr 

0 

r, 

Or 

41)0 

VA 

,A 

09  

• 

CH 

High-olids Bentonit 
Grout s (  "Grout-Well") 

Centralizer  
\ 

vertical fractures.  

MSamp e Interval ❑  No Sample Taken 	minimum 	Tmaximum 	average 
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DESCRIPTION AND REMARKS 

ST
R
A

T.
  U

N
I

T  
1 

WELL DIAGRAM 

EL
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e
t  

40 1  

- 

45— 

- 

- 

- 

50 .—  

- 

- 

55— 

- 

_ 

- 

60— 

- 

- 

- 

65— 

- 
- 

70 —  

- 

- 
• - 

75— 

1 --  

— 

— 

'N' 

— 

— 

_ 

-- SPT-24 

—SPT-2: 

'''SPT-2 

SPT-19 

SPT-2C 

SPT-21 

NX-I 

NX-2 

NX-3 

gj 
13/60" 

5/60" 

2/60" 

- I_ 

23  

15 

17 

20 

74  

56+ 

v 0 

0 

0 

5\i/ CH _ 
CLAY, high plasticity, minor sand and gravel, black 

- 	and white vertical fractures, mostly yellow brown,  
moist, hard, CH. 	Clay Till. 

- 
CH as above, trace•sand and fine gravel, some 

 

- 	FeOx nodules, yellow brown and gray, moist, firm.  

_ 
CH as above, some MnOx. hard. 

- 

_ 	@ 42.0'. 	Some chert gravel. 

CLAY, high plasticity, with angular chert and some 
- 	finely disseminated and strongly weathered 

limestone fragments, very light gray, moist, hard, 

F` 	
 

Mb
kw

  	
+

M
b

kw
sw

+
 	

 O
c

t  
	

 

k 

\ 

■. % 

/ 

620— 
- 

_ 

- 

Sr5— 

_ 

_ 

610— 
- 

505— 

600- 

- 

- 

- 

595- 
_ 

- 

590— 

- 
_ 

- 

 LMS 	\  CH.  Clay Till. 	 ___/' 
— 	LIMESTONE, highly weathered, nearly soil-like, pale 

 - 	
greenish gray, some yellow brown, damp, very hard. 

• @ 46'. 	LIMESTONE, strongly weathered, dark yellow  
=-1 

171"r—  LEIB__ . 	brown  and light gray damp. 	 _, 
‘-LIMESTONE AND CHERT, rubble only, longest core 

- 	piece -2", light gray to yellow brown with some 

- 	yellow brown clay. 

No circulation from 47 to 50-ft. 	Minor and partial 
— 	return from 50 to 62-ft. 

- 	NX-2, 52 to 57-ft.. 	Recovered only 4-1/2" of 

- 	chert and limestone rubble, no clay. 

_ 	 _ 

_ 

- 

- 	NX-3, 57 to 62-ft.. 	Recovered only 2" of chert 
rubble.  

• 

I of ICHRT 

_  — 

.1 I 6" Diameter 
Borehole 

—static Water Level 
@ 49.8 ft. 

\ Seal 

I •• t 
.. I 
I so I 

-7-1— 

I 	IN I 
3/8" Enviroplug  
Bentonite Chips 

Centralizer 

- I I  . I  
N 

.717  

Screen 
= 

.717  

717 
2" 110 Slot) 3I6L SS 
Continuous Wrap 

_ 
— 

_ 

747 

ritLe  i 	( 
Filterpack 	  
20/40 Silica Sand 

Bottom Cap And 

— — 

— 

71_1. 

.-5,......r 

Total Well Depth  60.2-ft. 
. I 
I = E 

w I 
3" Core Hole Total cored depth, 62.0'. 1-4-01. 	Hole reamed to 

- 	6" diameter to 60.0' and a 2" monitoring well 
monitoring well was constructed. 

- 

_ 
_ HYDRAULIC CONDUCTIVITY TEST RESULTS 

- 	 Falling Head K = 5.0E-4 cm/sec 
Rising Head K = 5.0E-4 cm/sec 

• 

— 

- 
- 
- 
_ 

to 62.0-It. 

1:1 Sarno e Interval ❑  No Sample Taken 	minimum 	Tmaximum 	average 



Maw 
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6 100 80 60 40 20 

BOREHOLE DIAGRAM 
Page I of I 

MW-3032 
cc 

Elev Depth 	C) 
MSL BGS 	a ROD Values 

TOC: 882.85' 

rotective 
Casing with 
Locking Cover. 
2-ft. Diameter 
Cement Pad With 
4 Protective Posts 

Hydrologic 
Testing  

Ofv 

Oct 

entralizer 

625-- 35 

620— 40 

44.0 

616—  45 
48.8 

" Diameter 
Borehole 

--\-- Static Water Level 
@ 49.8 ft. 

eel 
3/8" Enviroplug 
Bentonite Chips 

entralizer 

creen 
2" (10 Slot) 316L SS 
Continuous Wrap 

F ilterpack 
20/40 Silita Sand 

-Bottom Cap And 	. 
Total Well Depth 

• 

82.0 

16.5 

ell Casing 
2" 316L. Stainless 
Steel 

I" Diameter 
Borehole 

	High Solids Bentonite 
Grout ("Grout-Well") 

655— 5 

650-10 

645-15 

640-- 20 

635—  25 

630— 30 

52 0' 
(608.1) 

55.0' 
(605.1) 

60.0' 
(600.1) 

60.2' 
(599.9) 

610— 50 

605-- 55 

600-- 60 

GS. 660.07 Stratigraphic Unit 

Mbkwsw 

Yminimum Tmaximum Taverage 



FT. FE] 

(gpm 
HT (ft) x L (ft) x .011 In. 1--21- 

r (ft) 
K, CM/SEC 

K x 

Inflow pressure (Hp)  Ze,  	psi x 2.31 feet 

Take Per MM. C. 7 

HG FE + Hp Fr. HT 

K. CM/SEC 
x 

Inflow pressure (Hp) 	 psi x 2.31 = _feet TEST 3 

- HL 

x .011 In.— 
r 

HG FT. -HL Ft HT FE + Hp 

x 
K, CM/SEC 

K 	
HT x L

x .011 In. 	us A 

leyORRISON-KNUDIEN MOWERS, INC. 

EeZ14(? ■-1 ,1 7--  c a Plc uge--0 

PRESSURE TEST RESULTS (FIELD) %Iry 	.r- 

Project:  leE.  C.4,71 

6,  W. Neat- rj,4 
Job Number 
wfi.44,74-  

770-4A 8 

Test Section: 

5.67e. S'" to 6.0 ' 

Bore Hole: 

3c,  3-e. 
Test Equipment Identification 

24C,2e-. 'kV, ietliahr 

a...r. 	._at_...-7 
Groundwater 

AVAir,A7 

BORE HOLE Test By: 

Dale: // i g/e) 
Gravity Head: 

Ft_ 

Odertbdion: 

ve.1--  
Depth: Gauge 

I-4 

Size: 

sz, -Q  
eight Above Ground: Packers. 7thiti SD • • • g  

.".,":-: 	 .,, , 

TEST 1 Inflow pressure (Hp)  /0  

 

psi x 2.31 •• 

 

feet 

   

TIME, MIN. 0 1  2  3 4 5 8 7 8 9 10 0 AVERAGE FLOW _ 

Meter Reading 
Gallons or 
Cu. Ft. 

OM r ot3.7 INC 0. ea.'? oto./ 622.2 ov4i1  

_ 

GPM 

CFM 

. 	L. 	- 	 / Z. 	CFM x 7.48 -GPM Take Per MM.  

Total Head (HT) 	= 	Gravity Head (HG) 	+ 	Pressure Head (Hp) 	- 	Head Losses (HL) 

TINE. MIN. 0 1 2 3 4 5 8 7 - 	-  8
- 

 9 10 0 AVERAGE FLOW 

Meter Reading 4•41  iii  4  It . 0 GPM 
Gaiters or Di' 1'  0 ilill  0 04. • 0 v CFM Cu. Ft. - — 

TIME, MIN. 0 1 2 3 4 5 8 7 8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. 

4 
10*  

e 
lo b' 

1 
lo  a' a' 

'' 
‘t,' 

U 
‘‘). 

% 

til 
%el' 

\ 

1,14 
21%. 

i 
- 

GPM 

CFM  

Take Per MM. .9 Z•4 I.3o 



HG Fr. + Hp FT. - HL 

x 
K. CM/SEC 

K• 	 x .011 In. 	•• 
HT x L 

FT. Fr. 

01110ORRtSON-KNGDSEN ENGINEERS. 	PRESSURE TEST RESULTS (FlaD) 

P"ect-ire c..-7..-/......,/,2are-^ 

a-- ta- i'Ve.d--. 	7---:(-'41—  

Job Nurnber.  „6. .63 7  At  
IA/ - P 

77.44_8 

Test Section: 

.17 • 	,,, /...,„ r 
Bore Fide: 

,3c r , 3-Z. 

Test Equipment identrficaboA,_ 
lic.c.401.4.....- Prenek, 	,ke-fer 

ii.,_.c. 	ir_...••7e.— 

BORE HOLE 
Test 

By 
 A. 8--„,-/-,---f- 

Dale: /We/  

Orientation: 

Vc,r-  - 
Size: 

3.0 Cr 

Packers 	 - Groundwater Depth: 

40!" f 	0 , 	, 	R. 

Gauge Height Above Grourkt 

e 
e.1.0 	 R. 

- Gravity Heat 

Ft. 

Inflow pressure (Hp) 	 psi x 2.31 .1 _ feet 

ME. MK 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft 

p 11 
1 

Re" 
U I 

0 

1 

. 
4 

. 
GPM 

CFM 

Take Per Min. 	 1 7& 1 1.2/7.3 I 	1 • Z 17 CFM x 7.48 - 

  

Total Head (HT) 	= 	Gravity Head (HG) 	+ 	Pressure Head (Hp) 	- 	Head Losses (HL) 

    

FT. FT. 

 

FT. 

 

     

K = 	 WPM) 	x .011 In.-II 	= 
HT (ft) x L (ft) 	 r (ft) x 

  

K. CM/SEC 

     

TESTI 5- 
	

Inflow pressure (Hp)  ez:3   psi x 2.31 s 	 feet 
TIME, MN. 0 1 2 3 4 5 6 —  7 9 9 10 0 AVERAGE FLOW 

Meter Reading °  0 ' 0 '11 GPM 

Gallons or 
Cu. FL 

11)1' .  _ ffl' 

iil.  
:1; 

it 
\A. 

ili ii i2'  CFM 

Take Per Min. 	 1 54 1115411111- 11 

+ Hp - HL FT. ° Ha 
	 Fr. FT. Ft 

K= Q 	x .011 In. 
HT x L 

 

K, CM/SEC 
x 

     

TEST 3 
	

Inflow pressure (Hp) 	 psi x 2.31 = 	 feet 
TIME, MIN. 1 3 4 a , 7 8 9 10 0 /AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft 

, 	
.o 

4.1/ 

't11 

ik 
4,1A  

1, # .

2 

00  
4,4  ' 

I/ 

Fr 
R 

ie 

,1 5,zs  

z/ 

GPM 

CFM 

lake Per Min. 	 2.9 12.9 13.0 

KT 



FT. 

HT FT. 

• 

HG 

K- HT x L

• 

 x .011 In. 

+ Hp Ft 

x 
K, CM/SEC 

FE - HL 

CLIOIRRISON.IGIUDSEN ENGINEERS, INC. 
• 

COI/ Pre/ 
v 0 

PRESSURE TEST RESULTS (FIELD)
tf 04 
 

Project 

a• W.,  e..,, i.e.vt - .e.i 7-Xs'? . 
Job Number 

wP 4.0  74  
7-4&- 4 b.- El 

Test Section: 

SD / 	to 

Bore Hole: 

34 32- 
Test Equipment Identi7 ,, 
df,-0-71 1, / 	As Go/ jje...141" 

‘,S- 	41-44 7(-• 

BORE HOLE Test By 	/40  a' ._.,4741,./- 

Date: i/9/ i 

Orientation: 

Ve11 

size: 

3-  fl 

Packers 

' 	• 	nflatab 

Groundwater Depth: 

r• r gi 	Ft. 

Gauge Height Above Grounch 

•x7 61  ' 	 R. 

Gravity Head: 

Ft. 

TEST 1 
	

Inflow pressure (Hp)  /0 	psi x 2.31 =Z1.1_ feet 

TIME, MIN. 0 1 2 3 4 5 8 7  a 9 10 0 AVERAGE FLOW  

Meter Reading 0 0 
' 

° 
IP .  

4 1  if  :11  4 , $- GPM 

Gallons or ° a.  114'  - Al,  41,-  
Cu. Ft. 

311 1
4 

day ao A st 4 CFM 

Take Per Min. 	 /•5 	z, 	/4.Ca 	CFM x 	- 

Total Head (H-r) 
	Gravity Head (HG) 	+ 	Pressure Head (Hp) 	- 	Head Losses (HL) 

FE Fr. 

K ar 	0 (gpm) 	x .011 In.-- ij" f Lt  
HT (ft) x L (ft) 	 r (ft) x 

K, CM/SEC 

   

TEST 2 Inflow pressure (Hp) 049  psi x 2.31 . 46 -0  feet 
TIME, MIN. 0 1 2 ' 	3 4 5 6 7 8 9 10 Q AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft.  

a 
a 0' 0" -, 

V  

.7./  4t ,z, 
5  

til . 
e 

k 
A 

. 
4/ 

tt° , 4 GPM 

CFM 

er Min. 	 • 	I, . 

HT 
	 FT. = HG 	 FT. + Hp 	 FT - HL FT. 

K= 
HT x L

• 

x .011 In.—. x 
K, CM/SEC 

   

TEST 3 
	 Inflow pressure (Hp)  4P 	psi x 2.31 =92. 4  feet 

TIME, MIN. 0 1 2 3 4 5 8 7 8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gidlons or 
Cu.  Ft.  

0 
'o 

ir
t 

i.otti  . 
ik 

Al;  
Is 

II 
‘' 0 

0 
41 .  4 

/Z • ,8 	GPM 

CFM 

• '• 	 • 	• 



K a 	 (gpm)x .011 In. 	fit  — 
HT (ft) x L (ft) 	 r (ft) x ID 

TEST 2 Inflow pressure (Hp) psi x 221 = 	feet 

Fr FT. FE 

K, CM/SEC 

Fr. NT FE 

▪ 

HG 

TEST 3 

x .011 In. 

Inflow pressure (Hp) 

r 

+ Hp HL 

x 

psi x 2.31 = 	feet 

K, CM/SEC 

/11  
PRESSURE TEST RESULTS (FIELD) 

Protect Job Number: 

WP 4/87 
7---,-(k_ 8 

Test Section: 

• 6-7-o 	to 	e . 6  

Bore Ho4e: 

3--z., 

Test Equipment Identification BORE HOLE Test By: 
CC 472 AZ07frie,teef.c.  Orientation: Size: 

d.s. 	...itirc.-- lie-dee.d -3,0 1,1  - Date: 	L ®/  

Packers Groundwater Depth: Gauge Height Above Ground: Gravity Head: 
iszio.„) 

49' ' ■; ' 	Ft. 3.o 	R. Ft. 

TEsTA/ Inflow pressure (Hp)  /6  	psi x 2.31 = 	 feet 

TIME, MIN. 0 1 2 3 4 5 8 7 15 9 10 CI M/F-RAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. 

0  1 . 

411  

g A . 

ilk'  

i jie 

ALI  

4 v 

A,7'  

4 .., 

ie 

J( 
...411/ 
Itr 

i, . qe. 	GPM 

MA 
...•...... r, - - &At-. 	 I 	,I. 	a I 	, -7 - i 1, ■( i 	P.c.. 	i /I' /2. i .,., ■ i 	i 	I 	I 	I 	rC1A .., 7 AA — riou • • • 

  

Total Head (HT) • Gravity Head (HG) 	+ 	Pressure Head (Hp) 	- Head Losses (HO 

TIME, MIN. 0 1 2 3 4 - 	5 6 7 8 9 10 CI /4/ERAGE ROW 

Meter Reading 
Gallons or 
Cu Ft. . . 

GPM 

CFM 

Mike Per Min. 

TIME, MIN. 0 1 2 3 4 5 8 7 8 9 10 a 10/ERAGE FLOW . 

Meter Reading 
Gallons or 
Cu. Ft. 

GPM 

CFM 

lake Per Min. 

HT 
	 FE ▪ HG 

	 FT + Hp 	 Ft - HL FT. 

a 

 

x .011 In. 
r 

 

K, CM/SEC 

 

L x 

     



MAY. 1.2001 11:18AM 	n< ENVIRD412414_ 	 N0.236 	P.2/4 

MW-3032 - Test 3 - rising 

Fit Reallits (t el 0.022 - 5 Min) 

Fit 2: Exponential . 
x 	 Equation In(Y) = -0.4071450989 • X + 0.01558577387 

Alternate Y = exp(-0.4971450989 * X) * 1.078515732 
Nurphor n# rietrLpoints marl = 15 
Average X =1.13535 
Average in(Y) = -0.488847 
Refil.d1.14 017411 = 9 205 

. 	. 	5INIUMIMIlikErn:MUMEEE2a:Call .  
• Coef 	 ' 	- 	' • ;if &km ninadort, R-equared - 0.927312 .  
Residual mean square. mama-hat-eawd= 0.0302055 

	

0 
	

5 
	

10 	 15 
	

20 
	

25 
Time (min) 

	

re :- -245h 	Sch 5 88 (p. 977) r = 0.0948 rw  • — "An well radius 
2 	 2 	

r w  0.231d 

10 

0.1 

0.01 

r. 

2  r 
L .•=5•11 screened Werra! r. :is "Sin  slug radius 1:=5.05ft skill leng th HO :=2--.I displacement 

- 	2 	 2  

	

r0 	. 
HO. 1.56itft 

balm:, 

11:■ ((662.30- 

1.1 	C 4.  

52.77)- 399.8)•ft 

I  fully  
Penetratina 
C488 

H = 9.738 S 

c
2 

K:- r 	'illatelw  S 

:= .497145098Slnisi 

1C. • 1.10 

1  slope C :1=2260 geometry onefroinnt 

K.-s•io 4  .5-2 1 
nen i rw  

ei) (..L1 
rwi 

24, min 

11111111 IIIIII I IIIIII1 1111(1111 111111111111111111111111,111WWwwwwwitimmumommmum. 	 , ,,,,,,,, 



ra 	= o 055_.-6..rain) 

*1 	: I .j 	I 

 

MAY. 1.2001 11:19AM 	M‹ ENVIRMIENTFL N0.2^36 	P. 3/4 

1 0 

0.1 

0.01 

MW-3032 - Test 2 - falling 

AtternateY=exp(-0.4458521237 * X) * 0.9984156722 
Number  72  
AverageX 4x1.16128 
Averageln(Y)=-0.5282(31 

;.....4tesiduaLautmot.squares-m-122686 - 

	

11111=1111111111 111: - • • z 	• 

	

. 	 • al 	_t •... 	• 

4 
	

6 	12 
	

16 
	

20 

Time (min) 

r rs 2245in  2" 60t1 6 so (p. 977) r = 0.0941ft r .r...__. 6.0. . 
IA ‘ViA redlee r • 0.2ttt 

	

2 	I 12Sto 	 r. 
L :=Slt screened Inbmval r ..= 	slug radius 1:r- 5.05-ft slug length HO ro.-:-.1 dlliplanentent 

' . 	 r 2 

	

0 	 I 
HO= 1.566d 11:=((662.30- 52.77)- 599.8).ft He 9.73•i S :=.4458.5212323a l  slop, C :Pa 2.260 geometry coefficient 

• 

	

lam/ 11  + C  fullY 	 K.501(F4 
• raklallaw 

171 7 Penetrating K 	 
r 	CBS6 	

K 5•10 4  
sec 

c 	2 	 o 	w 2  

IIIIIIIIIIIIIIIIII I IIIIIIIIIIIIII11111111111111 11[111011111111111111111•1•11M11111141111111111111illiiiiiiiiii i iii•ii111111 11111•••••••••iiiliiiiiii111•••••••••••= 1,1111111 1 111,,darmIllrmTnnurmn 
111111111111,i 



11 11111111111 1111111111 11111111111 1111111111 IIIIIIIIiii iiiiiiiiii iiiiiiiiiii iiiimm inni tunnun numm inumm mmm 	11 1111 1111  

NO. ZiS 	H.4/4 MAY. 1.200i 11:i9AM 	M< ENVIRONMENTR- 

25 5 
	

10 	15 
Time (min) 

MW-3032 - Test 3 - rising 
	 Ammximms...■mssynrprw-mir-ry..- 	 ,..- 	 --•wimirAir_,Idiu, ■IMMINIIIIIIIIIN■11 

esu ;MUM. es'421KIHillalli 

Fit 2: Exponential 

Alternate Y = exp(-0.2388809078 * X)' 0.7888898844 
' um  ., r 	, 	Uft 	0  

Average X = 314741 
Average In(Y) = -1.12738 	 • 
-r-7 r: iTri r-n-r7;w: Arra 	f;Viff 	 • • 

L 	 • 	• 

rie 

11111101. 	 - 

	

+,'. 11:1 	r. ,'C r 	. 

MM. 
11111101116. amh61H.gwimmim  
1111111•■•■=16:1611%, 	  

'.%. 

' 	\41. 1111M 

IIIIEIIIIIIIIIIIIII 
IIIIIIMIIIIIIII6NlgglIll 

6.0 2' Soh 15 SS (p. 977) 7 a = 0.094ft 	af :—_ —In well radius r te, • 0.25,ft 
2 

L :=5•g screened inter/al r 	1.251n slug radius 
2 

:= loft slug WO:=-2-
2
.1 displacement 

elope c:■ 2260 geometry coefficient HO. 1560ft H:-((662.30- 52.77)- 5993)• H= 9.734 V= 2396669516ali I  

. 2.245in re  .= 

fully re24nRerw 
K := 	S penetrating 

Case 2•L 
ft K. 5•10 4 • 

mia 

2 

1 0 

• . 1. ."f4 tar 
• 

0.1 

0.01 
0 



DEVELOPED BY 
APeriZzew, tv6 N zrs 60e, 

• WELDON SPRING SITE REMEDIAL ACTION PROJECT 

MONITORING WELL DEVELOPMENT FORM 
ES&H 9.1.3. Rev. 0, 2/99 

PROJECT NAME7 	CoAtit..f. Afe•ced  7X4  WORK PACKAGE NO.4074 rei—rd  
SHEET 2 OF 2 

We Number:  I21k41. 3e23z,  	Well Locations.A/44,r;  AlorNi“ e404 7-Zvi 

Date/ 
Time 

Hrs. Dev./ 
Cum. Hrs. Dev. 

Gals. Purged/ 
Cum. Gals. Purged 

pH Temp. 
(°C) 

Cond. 
(umhos) 

Turb. 
(NTUs) 

Remarks 

isys's  es,..eks zo-rol- 76 //. 7 0.76 9s7 
/5423 ze 22. 	• .Z 21. o 0./.1 4:061-re4G 
/5.5_Z 3& Zel Ao 	igi.e) o.$7 

40•Ge,‘ 
0#1•40.4. 

74/Z !s• 4 34 24 7.7 	.1Z.11  
kW 4/ Z13 7.B /Z. B 4523 SGz 
/APS' 4.54  77 /Az) do.43 S4/ 
/6/o So So Me iZ.4 ...23-  moo 
A/4 S'il _34 77 a.s 40•.st .46 
//7 1 s7 3s4  77 /30 e:44 357 1  
/42o 4e,  3 7 7 ,12.4 

Z 7 	12.7 
0. SS' 244 

/GL iot 44 _27 p.64 /Co 
/4ze 40 323 _7. 7 	a. 9 D..6t,c 

40.44 
ill, 

/G3 7Z .31 1 7 	/3. / BA S.  
/GIS"
43E8 

75.  , 77 ad , 0.47 B7Z  
70 4/ 	- 77 	/..?. Z P. Gio4  d A 4  

At.os, "ad o4.4-74  /S - "sir • 41(74-e „6 e1or.7 

3 Wed 	640.0 	/.4.4.61trae) 	/ el  -7'4'4 



WELDON SPRING SITE REMEDIAL ACTION PROJECT 

BOREHOLE AND WELL COMPLETION LOG `SHEET 
.  
v, 

HOLE NUMBER 

• M W -3037 
I OF 2 

NORTH (Y): 
10 432 4  7.53 

WELL STATUS/COMMENTS 
ACTIVE 

LOCATION 
WEST OF DISPOSAL CELL 

EAST (X): 
• 753253.57 

GRILLING CONTRACTOR 
LAYNE WESTERN Inc 

DRILL RIG MAKE & MODEL 
CME-750 HSA/NXWL: I-R TH-60 AIR ROTARY 

TOC ELEVATION 
640.25 

HOLE SIZE & METHOD 	 ANGLE FROM HORIZONTAL & BEAR MG 
• 11" HSA -24.5: NX-51.3: 6" AIR-45 	Vertical 

66 	BOTTOM OF HOLE (TD) 
E- 	51.3 

GROUND ELEVATION 
637.60 

DRILL FLUIDS & ADDITIVES 	CASING TYPE, DEPTH, SIZE 
Water core; Air ream 	 2" PVC Mon. Well 

- 	BEDROCK 
6  - d 	24.5 	 , 

STICKUP 
. 	2.65 

DATE START 	 DATE FINISH 
9-12-01 	 10-9-01, Mon. Well 

Z 1 	WATER LEVELS & DATES 
5 7 	• 

	

HYOR CONDUCTIVITY 	(cm/sec) 
K= 	1.3x10 -4 	(Packer rest) 

D
EP

TH
  

fe
e

t  
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M
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E 

SA
M
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E
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U
N 
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LITHOLOGY BY  
ALAN BENFER 

S
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A
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N
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A
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fe

e
t  WELL DIAGRAM 

DESCRIPTION•AND REMARKS 

— 
— 

_ 

_ 
10- 

— 

15-- 

— 

20-- 

_ 

25- 

30 
- — 

3  8 - - 

SPT-1 

SPT 2 

SPT-3 

SPT-4 

SPT-5 

SPT-6 

SPT-7 

  SPT-8 

SPT-9 

SPT-10 

NX-I 

NX-2 

233
42/7B" 

14 

18 

16 

116 

22 

42 

 

29  

59 

2 5 

53 

. 
CH 

FILL  -,--... CLAY, silty. 	Fill. 
'- CLAY, high 	-10% white fine to coarse 

Cs:i3.1t7',  mostly yellow brown, damp, hard* (3.5), CH. 
Clay 	 . y 	Till. 

CH as above, trace sand, mottled yellow brown, light 
gray and black ( MnO x), damp, very hard 	(4.5+1. 

— 	CH as above, with -10% fine to coarse sand, trace 
fine gravel, moist, hard 	(2.5). 

CH as above, -10% tine sand with minor pockets of 
clean fine sand, some MnOx follbwing vertical 
fractures, moist, very hard 	(4.5+1. 

. 
CLAY, high plasticity, -10% find sand, trace gravel, 
mostly yellow brown, moist, hard 	(2.5). CH. 	Clay 
Till. 

_ 	CLAY, high plasticity, 2" lense of silt, mottled red 
brown, light gray, yellow brown and abundant black 
(MnOx), moist, very hard 	(4.5+1, CH. 

	    
I  f
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Protective 11 1 

635— 

630— 

625— 

 _ 

 620— 

- 

615— 

- 

610— 

- 

605— 

Iv  

100°  

01°1i° 0°0 
11 

 

r 

4 
 7p-,   4 
.   A  

;fry    '  r4 
,o . oe r? 
100 
il 
. 	

A 

Casing with 
Locking Cover. 
2-ft. Diameter 
Concrete Pad With 
4 Protective Posts 

• 

' ■ 

Well Casing 
2" Sch. 40 PVC 

II" Diameter 

." 

\ 

./ 

7 

Borehole 

 Centralizer  

CH 

High-Solids Bentonit- 
Grout 	("Grout-Well") 

Seal 

  CH 

G:R1-N 

LMS 

  CLAY, high plasticity, trace angular weathered  	
-- — 

 _ 	limestone gravel, minor FeOx nodules, some red 
 brown clay, CH. 

  - 

Poor recovery, angular chert gravel. 

CLAY, high plasticity. -10% fine to coarse sand, 
some angular chert gravel, yellow brown, moist, hard 
(3.5), CH. 	Clay Till. 

• • 
CH  as above. 	• 
Shoe contains reddish brown CH with chert. 
Residuum. 

_ 	CHERT and LIMESTONE 	 0. 
NX-I, Loss zones are unknown, spun ends suggest 
there .are several: also many fractures. 	-100% fluid 	, 
return. 

. 
24.5 . -30.0'. 	Predominantly chert, light gray. 
oxidized fractures: both iron and manganese, 
scattered patches of oxidized pyrite, hard. _• 	Approx. 	40% limestone, moderately weathered, 
highly fractured, generlly coarse-grained, locally 

 

fossiliferous, some styolites, some solutioning. 
weathered Burlington-Keokuk Limestone. 

31.0'-37.0'. 	Mostly chert as above. 	Limestone is 
moderately weathered and hard, yellow brown, 
generally coarse-grained, some solutioning 
throughout, tiny specks of MnOx are scattered 
throughout. 	 . 

I 
1 

I 	I 
I 

1 	I 
I 

3/8" Enviroplug 
Bentonite Chips 

6" Diameter 

1 

I 	II 

I 	1 
I I I 

>,..<1 in 1 
66/72" I 

Borehole 

Centralizer 

•• I 
I ■ I 
. I 
I 
-I 

1 lb. .211 

]Sample Interval ❑  No Sample Taken 	minimum 	maximum 	gavera g e 
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	 • 
WELDON SPRING SITE REMEDIAL ACTION PROJECT 

i..0 BOREHOLE AND WELL COMPLETION LOG  
0,. 

HOLE NUMBER 

MW-3037 
SHEET 2 OF 2 

, 
NORTH (Y): 

1043247.53 
WELL STATUS COMMENT 

ACTIVE 
LO ATION 

WEST OF DISPOSAL CELL 
EAST X : 

753253.57 
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DESCRIPTION AND REMARKS 
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WELL DIAGRAM 
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40 — = 
- 

45- 

50-s- 

- 

- 

55- 
_ 

60- 
_ 

65- 

70-  
_ 

75- 

— 

— 

— 

NX - 3 

NX-4 

NX-5 

NX-6 

Z 
9/30" 

0 

? 

91 

100 

I CHRT 
LMS _ 

No obvious bedding other than horizontal 
fractures. 

@ 36.4'. 	-1/8" thick gray clay seam. 

NX-2 Loss zones unknown, -75% chert disseminated 
throughout, some appears to be brecciated. 	Drill 
cuttings contain considerable fines. 

—  
31.0'-53.3'. 	-50-75% fluid return. 

41.5'. 	Silty, shaley seam. 
_ 

43.5'-44.5'. 	Chert rubble. 

48.3'. 	Shale seam. 

—  

	
 

M
bk

w
  
	

 

' --Static Water Level 
@ 35.7 	ft. 

600 

595 

590 

585 

580 

575 

570 

565 

I. . 1 Screen 
2" (10 Slot) 
Sch. 40 PVC 

I IN ( 
. i 
I No I 
=I 

. 5. 1/,1  1 01  I 
- ► 
I I. I Filterpack 

20/40 Silica Sand 

Bottom Cap And--4illmog-: 
Total Well Depth 
45.2-ft. 

_ 

— 

> 	...., 

= I 
I NI f 
. 
1 so I 
s. I 

- 
49/54 ICI 

CI 

1:11 

CI 
. 
p >.< 
- 34/34' .  
cs 
co 

3" Hole To 
51.3-f t. 

Total cored depth 51.3', 9-27-01. 	Hole reamed to 
6" diameter to 45' and a 2" monitoring well was 
constructed. 

CONSTANT HEAD SINGLE PACKER TEST RESULTS 
27.0 - 37.0 ft. k= 1.3E-4 cm/sec 

- 	 34.0 - 44.0 ft. K= 1.1E-4 cm/sec 
44.0 - 51.0 ft. K= 7.9E-5 cm/sec 

uSamp e Interval ❑  No Sample Taken 	minimum 	!maximum 	average 



BOREHOLE DIAGRAM Page I of 1 

MW-3037  o  
o 
cc 

. 

TOC: 640.25' Elev 
MSL 

Depth 	F 
BGS 	•=c 	ROD Values 	Stratigra• hic Unit 

Hydrologic 
GS: 637.60' 	 Testing 

635- 

630— 

625— 

620— 

615— 

610-- 

605— 

600— 

595— 

590. 

1 	i 	, 	i 	i 	i I IM• 
// 
, 

• rotective 
- 	

loo 

- 

- 

-10 

- 15 
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-25 
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80 	80 	40 	20 

- 

b 	' 

Oct 

r•  
0.° 0 
04g°11°° 
At 

irt• r 
000 

,,,,j 
44, 

V 

If, el 
r 0 

IIG 
C:111 
IIG 
II 
II= 
MI 

CU 
II 
IG 
In  ig 
MC 
C:Ili 
IC 
al 
11 
CU 

Si 
IN= 
al 
Hi' 
25 
IC 
CU 
II= 
IC mil 
MI 
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0 	
CLoacskininggWCitohver. 

- 
- 

_ 

- 

— 

- 

- 
_ 

— 
- 

- 

_ 

_ _ 
— 

_ 
27.0 (beg) 

-

- 

_ 
Packer Test: 	_ 
Kirx1.3x10-4  Cm/s 	_ 

—.34.0 (beg) 	- 
_ 

_ 

— 37.0 (end) 
- 

Packer Test: 
K-I.1x10-4  cm/s 	

- 

— 

- 

■ 
\ 

∎  

. 

2-ft. Oiameter 
Concrete Pad With 
4 Protective Posts 

ell 
N 

■. . s N 

, 

g _ 

Casing 
2" Sch. 40 PVC 

	II" Diameter 
Borehole 

entralizer 

igh 	Solids Bentonite 
Grout 	("Grout-Well") 

itg 	' 
mil 

30 0' 

i 

Z 

-/ 
4 
% 	seal 

 3/8" Enviroplug 
Bentonite Chips 

(607.6) 

35.0' 
(602.6) 

45.0' 
(592.6) 

45.2 ' 
(592.4) 

I 

' 

_ 

- 	 53 

- -35 
. 

0" Diameter 
Borehole 

I 	

entralizer 

-\-----Static Water Level 
@ 35.7 ft. - - 	3 9 

- 

_ 

-45 
- 

_ 

- 

_ 50 	100 
- 

- 

-40 
0 Mbkw 

S creen 
2" 	(to Slot) 
Sch. 40 PVC 

II=1  

ilterpack 
20/40 Silica Sand 	 - 

- _.... 44.0 (beg) 	- 
-- :ottom Cap And 	 - 

Total Well Depth 	 - 
45.2-ft. 

Packer Test: 	- 
K=.7.9vi0"5  cm/s 	- 

- 
 - 

— 51.0 (end) 

91 

51.3 

• 

minimum y maximum 	average 



ake Per Min. 

Total Head (HT) 
0 .1 0 15 

Gravity Head (HG) 	+ 	Pressure Head (Hp) 	- 
CFM x 7.48 - GPM 

Head Losses (HL) 

-HL FE 

I K. CM/SEC 

it.'7e(erl 
x .011 In.—L. 	. c. a K 

HT I /.0 /. 	FT HG j 3,2 .E FT! + Ho 69.3 

MORFIrSON-KNUOSEN ENGINEERS, PRESSURE TEST RESULTS (FIELD) 

Pr°43/ct . 	l'ear7.24W 7—C-- 

1›.--4,fear/it—r0-77 

Job Number. 

41e3 74f, 7711-j-4 I/  

Test Section: /6 t 

Z.-7.19 	to .3 

Bore Hole: 

4W -30-37  

Test Equipment Identifistion BORE HOLE Test Ery: A 	...., 
....S. ...-i..c-c--e.-...‘" 	fr"facoff• Ale Orientation: Size: AI- 441. -e-..-2, 
.a..c. Gri-La-mie.. 

Ver-I S.0 '' Date: 

Packers Groundwater Depth: Gauge Height Above Ground: Gravity Head: 
■ 

.......•047 
Ft. i- & 	Ft. 3 2 . 2- 	Ft. 

TEST 1 Inflow pressure (Hp)  AO  psi x 2.31 = 231 feet 
TIME, MIN. 0 2 3 4 5 6 7 8 9 10 CI 'AVERAGE FLOW 

Meter Reading gli  4,,,, :  Atli . Q Oa a , Oa  S 0.1R 	GPM 
Gallons or -13'6 ',;ez 4/.7 "lc 14 . "T 't q 
Cu. Ft. .e. 3 / 7 C 

5.5"-,  3 	FE 

     

 

FT 

 

FE 

    

   

"670 OHL.. 

  

K = 	(gafrI) 	x .011 In.--1 a 
HT (ft) x L (ft) 	 r (ft) 0,12  

65,-3 x  it) 
x 

 

K, CM/SEC 

6,e2X/0
-5 

     

TEST 2 	 Inflow pressure (Hp)  2461  	psi x 2.31 2i_La-feet 
TIME, MIN. 0 1 2 3 4 5 6 7 8 9 10 0 AVERAGE FLOW 

Meter Reading Or r Ss , 5.7 64 /, 6,,,; 	GPM- 
Gallons or • / g 

•If 
L f  I •/ :i 

Cu. Ft. .40 CFM 
Take Per Min. 	1 1 .1  1 1 .1 1 At 1 It 	I 	A 	I. 	1 	I. 	I 	I. 	I 

  

3.2“Z Fr. 

 

4&.9-- Fr: 

  

HT H. + Hp - HL Fr. 

       

K =  

 

x .011 In. 

 

I. S"  
TO. x  /0 

  

K, CM/SEC 

/4 X /64  

 

r X fl 

TEST 3 Inflow pressure (Hp).eL_____ psi x 231 .1p, 3  feet 
TIME. MIN. 0 1 2 3 4 I 	5 6 7 8 9 10 0 AVERAGE FLOW 1 

Meter qeacfing 

Gallons or 
Cu. Ft. 

4 
4 

St 
9 

77 
.6 

SA, 64/4 3 , 4, 	.... 	GPM 

CFM 

Take Per Min. •4• 1. 10  



FT. •% • 

0 (gPrn K = 
HTHT (ft) x L (ft) 

3.z 2— Fr. FT. 

, P k) 15 
K, CM/SEC j  

1.7x10" X 
x .011 In. 

r (ft) 
1,9  

sr. 3 

OrOR
ODOMMO 	=MM.

RISON-404LIOSEN ENGINEERS, 	PRESSURE TEST RESULTS (FIELD) 

red4 ;49-74111*  7-e--•• 

__4c.-4Ited--04:774  

Job (Number: 

/ 74, 77re-a- 1/ 

- 

Test Section: 

1.40 	to  37.e 

Bore  
IN Ielf 

363-7 

Test Equipment Identification 
,,..4e-el.e/4.45 AA,  VI Ilk-Ale 

A-..‘ • Gor.4.7 a., 

BORE HOLE Test By...:4.  itetatriArs  

Date: 

Orientation: 	. 

Iclead 
Size: 

l/ -e' 
Packers 

•.. 

• • i il  4... 

Groundwater Depth: 

''' . 	 541  

Gauge Height Above Ground: 

3.' e■ 	R. 

Gravity Head: 	 - 

•,.., 
Ft. 

TEST 1 Inflow pressure (Hp)  J  

 

psi x 2.31 = -ILL feet 

  

TIME, MIN. 0 1 2  9 4 5 8 7 8 9 10 0 AVERAGE FLOW 

Meter. Reading 
Gallons or 
Cu. Ft. 

e80 .15 v-fi f S lica /7.7 l, 9  4 	GPM 

CFM 
- " ' CFM x 7.48 - GPM 

Total Head (HT) 	= 	Gravity Head (HG) 	+ 	Pressure Head (Hp) 	— 	Head Losses (HO 

TEST 2 Inflow pressure (Hp) 

 

psi x 231 su 	feet 

 

TIME, INN. 0 1 2 3 4 5 6 7 8 9 10 0 MENAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. 

- 
GPM - 

CFM 

Take Per Min. 

HT HG Fri  + Hp FT. — HL FT. 

      

0 
L 

K 	HT x x .011 In. 
K, CM/SEC 

  

TEST 3 Inflow pressure (Hp) 

 

psi x 231 = 	 feet 

 

TIME, MIN. 0 	1 1 2 3 4 5 8 	1 7 6 	9 10 	I a  AVERAGE FLOW 

Meter Reading I 

i 

I 	 GPM 

Gallons or 
Cu. Ft. CFM  

Take Per Min. 

     

Fr. - HL ; 	• FT. II  HT = HG I  

  

      

K= 
HT x L

x .011 In. =1 

  

i K. CM/SEC 

   

   

     



K 	 (Wm) 	x .011 In. -2--(f-9- 
HT (ft) x L (ft) 	 r (ft) 

 

K, CM/SEC 

 

  

FT 

K, CM/SEC 

9•tol 10
-s 

- HL loe , 3 FT. ° HG 33 FT. + Hp 

K 
X 0 , o 48 

L
ip 

HT 
a
x L 

x .011 In. 	= 

.115 

/D.2.3 Ft 

.2.04 
102,3 1  x  10 

HT 

HT 	 FT  = HG 3 3 	r 
• 

/Oi• )g Fr 1 - HI FT! 

V•)1.1K/o-- '4  
OUORRISON-Ktei0Sei ENGINEERS, INC. PRESSURE TEST RESULTS (FIELD) 

PmOct  	 . 

Asa 40-0-4c1 Tee 4Gillielle- • 
14 re, 

Job Number: 

1-0 7',;(  r.or-4-4# 
Test Section: 

I 
34 	to  

Bore Hole: 
ILAY4 

Test Equipment Identification 
e._.,/,,,(41-,S-  A7e, ot./ i 1 sg-l-ee- 

Z.'- &0?-43C.-- 

BORE HOLE Test BY: 121 . CocTI 

Date:  9 - 	1 -Di 
Orientation: 

. V e tri C,A- I.— 

Size: 

.s. 

Packers 	 • 
On Casing 

V•flaulltubleiciff17121251, 

Groundwater Depth; 

3 o  r 
Fr. 

Gauge Height Above Ground: 

,c) FL 

Gravity Head: 

.3 .% 1 
Ft. 

% 	- 3or 
TEST 1 Inflow pressure (Hp) 	 psi x 2.31 = 	feet 

TIME, MIN. o 1 2 3 4 5 8 8 9 10 0 NERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. 

N/kP 
Ale 

I. :1‘  
•oi, 

A.\  
oil 

0,..% 
tip, •  

t 6 _sec 
ti 

V 
1 )  

S. 
/ 

lek  

i 
,N,• 

GPM 

CFM 

CFM x 7.48 - GPM 

Total Head (HT) 	= 	Gravity Head (HG) 	+ 	Pressure Head (Hp) 	— 	Head Losses (HL) 

Fr 

 

152 

Fri  
FT. FT. 

TEST 2 Inflow pressure (Hp) 	 psi x 231 = ?an feet 

TIME, MIN. 0 1 2 3 4 5 8 7 , 	8 9 10 0 AVERAGE R.OW 

Meter Reading 
Gallons or 
Cu. R. 

VD* A 40, 3 4) . ..1  IVI . 4 tor* :1- ti4 ..s% (to, k 0. st 
99''  

,..A 
I 

°I  . 	
GPM 

CFM 

Take Per Mi ' it 3 . 3 ,  

TEST 3 Inflow pressure (Hp) 415  psi x 2.31 = /433 4eet 

  

TIME, MIN. 0 1 2 3 4 5 8 7 s 	) 	9 10 0 AVERAGE FLOW 

Meter Seeding 
Gallons or 
Cu. Ft. 

0 k%  4 00  
./ 

n e  
\ 

?) 9 A Oir 0.5 9,;1)s 
.. 

b 
Ak%  

‘ I 
	•  A -  

- 

C1. 5 	GPM 

CFM 

Take Per Min. 

 

0 K= 	 x .011 In. 	= I 	4, 3 	3 
HT x L 	 r I 

	 /0 	
x 	• e nd 

K. CM/SEC 	I 

= 	wo- 4  • - 



K- 	XL  
	 r 
x .011 In. L 

HT  

HT FE 

X 011 

K, CM/SEC 

FE + Hp .  - HL 

ONIORRLSON-KNUOSEN ENGANEERO, INC. 	PRESSURE TEST RESULTS (FIELD) 

:412,4 re-6 .6G1-11.1 44.-Aferr Job Number: 

OA ‘ SO-",si a /I 

Test Section: 

34 	to 44 

Bore Hole: 

Pt vJ 
30-51 

Test Equipment Idenefiglipn 
4a•Olaa.S ..140  ird Ale-ftr- 

iz.c.4r-ofe--- 

BORE HOLE Test ByR• ate_i_47
•  

i'ate:q-e- a i 
Orientation: 	. 

veci4e0c,  
Size: 

Packers 
Casing 

rout 	nflatable 

Groundwater Depth: 

01. 4?-t, 
	

Ft 

Gauge Height Above Ground: 

-• 	
/ 	

Ft 

Gravity Head : 
, 

33 	 Ft. 

TEST 1 
	

Inflow pressure (Hp)  V,   psi x 2.31 	'2"Thet 

TIME. MIN. 0 1 2 	1 	3 4 5 8 7 8 9 10 0 AVERAGE FLOW 

Meter Reading 
0 ‘ 0 I l 5 	GPM 

Gallons or 
Cu. Ft. 6V  . 41.  66  0°  c°  CFM 

Take Per Min. 	 1 1%( I i'(I 1.6-  1•c -I Is ‘-1 	I 	I 	I 	I 	I 	CFM x 7.48 - GPM 

Total Head (HT) 

.011 In. 

Gravity Head (HG) + Pressure Head (Hp) 	- 	Head Losses (HO 

7 	a-- 	FT  FT. FT. Fr 

Q (gPm) 	x L (ft) 
X 

tic , ad s  
K, CM/SEC 

9.. /X/0-5  HT (ft) x L (ft) r (ft) 
79',1 	x  /0 

TEST 2 
	

Inflow pressure (Hp) 	 psi x 2.31 = _ feet 
TIME, MIN.  0 1 2 ..- 3 4 5 8 7 8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. 

GPM 

CFM 

like Per Mkt 

HT 
	

FE FT. + Hp 
	

FE 
- 

HL FT. 

K --2-- x .011 In. L 
HT x L X 

K, CM/SEC 

TEST 3 
	

Inflow pressure (Hp)  • 	 psi x 2.31 = _ feet 

M 

TIME, MIN. 0 1 2 3 4 5 8 7 8 9 10 0 /NERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft 

_ 
GPM 

CFM 

Take Per Mm. 



15-1.2 Ft Ff. 

x 0,o4-4 K = 	apm) 	 ( 1 x .011 In. 
HT  (ft) x L 

(fl) 	
r (ft) 

01-5 

K, CM/SEC 0 
1 5.2. x  I 

+ Hp to 9. 3 	FT - HL 

0.644 

HT HG FG 

K, CM/SEC 

eip5 ?CS  

9.8 s '27 

K = 	x .011 In. 
HT  x L r x 

FT-1  

/.  
gsr 3 x  7 

K= a  x .011 In. - 
HT x L 

F.1 4. HD / 3 2.1 15 	-HL 	I 	• 	  

//RP 	 K. CM/SEC 

/03.3 	
x I D. 0 4.1 	I = j•/'x/0-4   6 e x I 	i 	1 •	 

HT I (43.95 •	 
Fr. 

0111011RISON-KNL MUOSEN ENGINEERS , 
RIME ILMONSIO 

	 PRESSURE TEST RESULTS (FIELD) 
	

7,)( / 0-5  
P7,...474.0-74.  de-,  7"----,E.. 

... ./i/-)....e..-74,0:--,--7 

Job Number: 

+044. Tx-a- a 
Test Section: 

44 	to 5 t 
&An 
ea%i 

Test Equipment Identification 
..‘G!7‘61-*C iigil0f4‘ l'ie- 

,..,,c... 	.,:z.,......7e.......- 

BORE HOLE Test BrI\ , C y Tv  

Date: c) — '14 0- ?) 

Orientation: 

vrer/ C144. 

Size: 

Packers 
On Casing 

Groundwater Depth: 

-2-‘2 Fr' 

Gauge Height Above Ground 

3 ,o 

Gravity Head: 

a-9., CI Ft. 
Sing : • • 	.. - 

* rauf ' &MD 
TEST 1 
	

Inflow pressure (Hp) 	 ". 	psi x 2.31 = 	Atm  

TIME, MIN. 0 1 2 3 4 5 6 	
--• 

7 8 	, 9 10 CI AVERAGE FLOW : 

Meter Reading 
Gallons or i4,  ° - A 

VP  
ti 

(IA .  
Cu. Ft. 

 6  
dbi  (L.(t ► 

 V 
Cu.  1,0  

'1 
49' 

k 4∎: ' .0 P 
r\4' 

0,15 	GPM 

CFM 
Take, Per Min 	 11 	I, 	n...1 n A 	11, 	Ar--1 /I. iit, I .iii A I A 	el. I A oi 	1 w ..1 	I 	I 	r.cu v 7 AR - P.OU 

Total Head (HT) 
	

Gr iry Head (HG) 	+ Pressure Head (Hp) - 	Head Losses (HO 

TEST 2 
	

Inflow pressure (Hp) 	 psi x 2.31 = t 3   teat 
TIME, MIN, a 2 3 4 	5 6 7 8 9 10 0 AVERAGE FLOW 

Meter Reading 
Galions or 
Cu. FL 

0 /It I ti- "0 i v e ' 6%.11/  1)1;1-  g5 A Ilk, 
I ► 0 2.- GPM- 

CF1.4 

Take Per Min. 	 ho 1t10 t L o o► 9 I t%0 

TEST 3 
	

Inflow pressure (Hp)  4-6 	psi x 2.31 = /0319leet 
TIME MIN. 0 1 2 3 4 5 6 7 - 	8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. 

• 
7' 

ill 
• 

\er CI'3
ct 

\ (‘ 
/, $ c. 	GPM 

CFM 

Take Per min. 	 1110111121fflairlial 	.12 	• 



HT FT. + Hp FE HG — HL 

TEST 3 

x .011 In. 
r 

Inflow pressure (Hp) psi x 2.31 = 	, feet 

HT I Fr. HG FT FE - HL + Hp 

r 
K= 	x.011 In. L 

HT x L 

FE 

1 	K. CM/SEC 

10RAISON-KNUOSEN ENGINEERS. INC. .111 
•••■•••• MIIIMI•1111 <WW1 PRESSURE TEST RESULTS (FIELD) -PS 2-1 -2_ 

Project  

. 

Job Number: 

- 

Test Section: 

444 	to 	57 

Bore Hole: 
PA U3 
33-1 

Test Equipment identification BORE HOLE Test Ely: ,_e_afe 
Date:. ? -30.--0 / 

Orientation: 

,.. 

Size: 

Packers 
On Casing 
Single/Double 
Hydrauficfinfiatable 

Groundwater Depth: 

Ft. 

Gauge Height Above Ground: 

Ft. 

Gravity Head: 

20- 
Ft. 

TEST 1 Inflow pressure (Hp) 

 

psi x 2.31 = 	 feet 

  

TIME, MIN. 0 1 2 	' 	3 	4 	5 8 7 8 9 10 CI AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. 

41.  1)  f141411 

GPM 

CFM 
i 	1 	 1 	1 	1 	1 	1 	r•cti - -, •01 .-...5•• 

Total Head (HT) Gravity Head (HG) 	+ Pressure Head (Hp) 	- Head Losses (HO 

FT. FT Fr. Fr. 

K = 	(9Prrl) 	x .011 In. —111t  
HT (ft) x L (ft) 	 r (ft) 

K, CM/SEC 

  

TEST 2 Inflow pressure (Hp) 

 

psi x 2.31 = 	feet 

 

TIME, MIX 0 i 2 3 4 5 6 7 8 9 —  10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. 

GP 

CFM 

Take Per MM. 

FE 

K, CM/SEC 

TIME, MIN. 0 1 2 3 4 5 6 7 8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. 

GPM 

CFM 

Take Per MM. 

111111111111111111111111111111111111111111111111111111111 



WELDON SPRING SUE REMEDIAL ACTION PROJECT 

MONITORING WELL DEVELOPMENT FORM 
E. &H 4.4.8.2, Rev.O, 5/95 

• 
PROJECT NA z,„fE,14 	WORK PACKAGE NO729.7 7-1c.LL-   LJ 

SHEET 1 OF 2 

DEVELOPED BY 

1. Well Number.:  /WV" .,-,* 2.37 	 Well Location:  7S-3z, SO .. //  

2. Date of Installation:  /0/9/./  

3. Date of Development: /DAr} /DXG/e 9 /  
,425 7 7-7 c.-- 4. Static Water Level: Before Development 	ft.; At least 24 hrs. after 	 ft. 

5. Organic Vapor: Before development  A64 	ppm; After development  Al.ek 	ppm. 

6. Quantity of water loss during drilling, if used: . gal. ecAr,iArown 

Quantity of standing water in well and annulus before development:  9  I 	 gal. 

8. Depth from top of well casing to bottom of well:  4'47  .5-  	ft. (from Well Installation Diagram) 

9. Well diameter:  Z. o 	in. 

10. Screen length:  /4. 0  	ft. 

11. Minimum quantity of water to be removed: /$ 7 gal.  

12. Depth to top of sediment: Before development  A/Olt-e.  ft.; After development 	ft. 

13. Physical character of water (before/after development):  /10-4/7 /e/ea-r -  

14. Type and size of well development equipment: /A 	 ,edzipti/ 

15. Description of surge technique:  4 	 4 lies'  

16. Height of well casing above ground surface:  2. 	ft. (from Well Installation Diagram). 

Quantity of water removed:  tL 	gal. Time for removal:  Z. 3 	hr./min. 



• WELDON SPRING SITE REMEDIAL ACTION PROJECT 

MONITORING WELL DEVELOPMENT FORM 
ES&H 9.L3, Rev. O. 2/99 

PROJECT NAmFoi--4440wHoirGEZ. ,yea. 744i;  WORK PACKAGE NOlgZeli  
SHEET 2 OF 2 

DEVELOPED BYZ/Frife. 14/4S/CI-13/Aez.•4-. tf5sw 	//tie,  
/ee 	9. 4 3 

Well Number:  /OW 33 7 	Well Locations:  7.5-3.e. 	i/ . 

Date/ 
jootrwov  

Hrs. Dev./ 
Cum. Hrs. Dev. 

Gals. Purged/ 	• 
Cum. Gals. Purged 

pH .  Temp. 
(°C) 

Cond. 
(umhos) 

Turb. 
(Mils) 

Remarks 

13S:c /9 Z.9 /sla Azz ./40.0 
/41/3 20 7. Z. /5.8 /./4.‘ )./.04 
/171..r - Z./ _4.9 171 AAA >loin 
/1-43 2,3 j. 8 jr,z, 1.13 979 r-if. 	• ;: 	4 • 	;. N. 1.0 - 9„ i/ 
,” zS-  Le zs: 3 /•1 >Vialo 

/%G/a' 
Alite3 2..• 	_.‘-cO /.5.-Z• 0.13 .3.0 9' 
PAO I 2.7 	_4.8 /11-3 Go, 98  /17 , 
00/2i 	• ZS zo,10 /4 4 o /. Ar 4.s. 4 

,06/7 L, 643 Ar.z. 2 e4 51• 6 .: 
‘9,5 30 0 AC - 3 Zo f 3o.et 
aztO 3/ 4.8 J-47 A <9 Go.° 
.0.017 3z Z. f is./ Aos-  go,/ 

[ 

wed v' /a 	/S, 7 fois- 



WELDON SPRING SITE REMEDIAL ACTION PROJECT 

BOREHOLE AND WELL COMPLETION LOG 	
3, 
v, 

HOLE NUMBER 	  

MW-3038 
SHEET 1 OF 2 

NORTH (V) : 
1042398.61 

WELL STATUS 
ACTIVE 

COMMENTS 	 , LOCATION 	. 
VICINITY OF RAFFINATE PIT 4 

EAST X : 
753100.40 

DRILLING 
LAYNE 

CONTRACTOR 
WESTERN Inc. 

GRILL RIG MAKE & MODEL 
CME - 750 HSA/NOWL: I - R TH - 60 AIR ROTARY 

TOC ELEVATION 
654.51  

GROUND ELEVATION 
651.7 

HOLE SIZE 
9" HSA-34; 

& METHOD 
NO - 58.2; 6" AIR - 57 

'ANGLE FROM HORIZONTAL & BEARING 
5 	Vertical 

g o 	BOTTOM OF HOLE (TO) 
,'-- 	58.2 

-DRILL FLUIDS 
Water 

& ADDITIVES 
core: Air ream 

CASING TYPE, DEPTH, SIZE 
. 	2" PVC Mon. Well 

'-: ■ '; 	BEDROCK 
' 	c̀l  n 	31.0 

STICKUP 
2.8) 

DATE START 
10-19-01 

DATE FINISH 
10 - 25- 01, Mon. Well 

,E g WATER LEVELS & DATES 
gis 	7 	7 

	

HYDR CONOUCTIVIT 	•(cm/sec) ' 	10--t 1.6x10 - 	(Packer Test) 

I 
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LITHOLOGY BY 

PAUL PATCHIN / ALAN BENFER  
1-- 
j 

a cc 
1— 
cn EL

EV
A

TI
O

N
 I 

fe
e

t 

SO
IL

/R
OC

 
cl

a
ss

  

_ • 
DESCRIPTION AND'REMARKS 

• 

WELL DIAGRAM 

10— 

15 

20— 

25 

30— 

- 

35 

- 

- 

I 

SIT-I 

NO-I 
37/62 
5) 

28 

40 

CH _ 
The overburden soil was not sampled or logged from 

- 	
the surface to 30.0-ft.. 

- 

A 

a 
.....> 
-, . 
ci ..... 
0— 
O. 

Locking Cover. 	ii 1 I  650 

645 

640 

635 

630 

625 

620 

Protective 
Casing with 

2-ft. Diameter  
Cement Pad With 
4 Protective Posts 

Well Casing  
2" Sch. 40 PVC 

, 

 • 

t.. 

9" Diameter 

	

Borehole 	.. 

. 	

. 

High-Solids Bentonit 
Grout 	("Grout-Well") 

N 

■ 

- I Las_ 
1 In 1CHRT_ 

LIMESTONE, highly weathered, clayey, light gray, 
moist, soft. 

Auger refusal at 34.0-ft. 	Begin NOWL core. 

1 -
-
  M

b
ks

w  
 

I. 1 
1 NB c 
- I 
1 = 1 
.1 

@ 34.2'. 	Lost circulation to 47.8-ft. tk.` I ■ I 

Sample Interval ❑  No Sample Taken 	minimum 	!maximum 	average 

MMIMM MIMMIIIIIINIMMIMMIRIMMIIII:111111111111111111111M1111111111111111111 	xnnn111 



WELDON SPRING SITE REMEDIAL ACTION PROJECT 

Lo BOREHOLE AND WELL COMPLETION LOG 	, 
N N 

-HOLE NUMBER 

MW-3038 
SHEET 2 OF 2 

NORTH (Y) : 
1042398.61 

WELL S ATU 	COMMEN S 
ACTIVE 

LO ATION 
VICINITY OF RAFFINATE PIT 4 

EAST X : 
753100.40 

x 
i- -ii; 
eL  a, L1.1 ..... 
o 

1.1.1 , 
0_ 
x .4 
0 

Z 
D 
cr — .. 	a, 
0 .0 
_, E a_ 
z z 
< 
(f) 

i_ ›, 
— z a)  

1-1-1  > 
(-) 0 
CC 
Lu .) 
a• CC 

) 	Inn  

0 
CC 

Z 

ca 
0 —1 
0 

2 
< 
= 
(.( 

a_ 
o . cc  co 
---.. 	0:1 _, 
5 
0 

Y 
(-3  

DESCRIPTION AND REMARKS 

. 

I-- 
a 
CC  
I-- 
V) 

WELL DIAGRAM 
1.--- -- 
a: CL' a) >...... w 
_J 
IL . 

_ 

- 

- 

- 40_  
NO-2 

NO-3 

Z 14 

91 

0 

61 

0 
44 

I Oa 
1 CHRT 

I 

@ 34.0'- 43.6'. 	LIMESTONE AND CHERT, - 60/40%,  
interbedded. 	Limestone is very fine-grained, 
moderately to strongly weathered, thinly bedded, 
closely fractured, medium porosity, abundant FeOx 
throughout, zoned MnOx, fossiliferous, dark yellowish  
orange (10YR6/6), with abundant green clay 
fracture filling from 35.3' to 36.1'. 	Chert is mottled 
light bluish gray 	(587/1), very hard, commonly  
brecciated with limestone, or as nodules and thin 

- 	beds, fossiliferous, MnOx commonly follows 
fractures. 	-3 to >6 fractures per foot, some 
eroded and vuggy, open and rough. 	Strongly 
Weathered Burlington-Keokuk Limestone. 

NO-2, 39.2'- 42.0'. 	Poor recovery, core loss zones 
unknown. 

@ 43.6'- 50.0'. 	CHERT, - 70%, brecciated along 
with limestone, - 30%. 	Limestone as above but much 

- 	more brecciated, strongly weathered, very vuggy 
with some grayish yellow 	(51'8/4) clay filling, FeOx 
and MnOx common. 	Fluid return -80% at 47.8'. 
Strongly Weathered Burlington- Keokuk Limestone. 

r 
- 	@ 50.'- 57.4'. LIMESTONE ANO CHERT, --70/30%. 

Limestone is argillaceous and silty, fine-grained, 
moderately to strongly weathered with distinctive 
MnOx specks throughout, moderately hard, 
occasional.vugs up to I", moderate to high porosity, 
dark yellowish orange 	(10YR6/6), thinly bedded and 
brecciated with chert. 	Chert is very pale orange 
(10YR8/2), finely disseminated and brecciated with 

- 	the limestone, very hard, some calcite-filled vugs, 
occasional 1/2" to I" beds or nodules. 	-1 to >6 

- 	fracture per foot, open and rough. 	-75% fluid 
return. 	Weathered Burlington-Keokuk Limestone. 

@ 57.4'- 58.2'. 	Limestone and chert as above, light 
gray 	(N7) with abundant dark gray stringers. 	Less 
fractured, -80% fluid return. 	Weathered 

=  I 

x 

Y 

6" 

,S.. 
% 

\ 

4 

. 

. 

615 

610 

605 

600 

595 

590 

585 

550 

I l• 
1 Diameter 

Borehole 

Seal 	 

I 

[I I.  
= il 

so 
", 
1 so 
= 1 3/8" Enviroplug 

	
% 

Bentonite Chips 
/ 

---Static Water Level 

I . 
.. I 
i . 

= 1 
26 26 

3 
10/38" 

1 we 	1 
.. I 
I - I @ 43.1 ft. 

45— 

- 

50-- 

- 

55 
- 

- NO-4 

- NO-5 

NO-6 
NO -7 

NO -8 

-I 
No 1 	I Centralizer 	  

- 

NI I 
1 • 1 
.. I 

1 	Ell 
=  i 

 1 	1 
22 22 

34 52" 

1 
I 	1 111: 

Screen 
 2" 	(10 Slot) 
 Sch. 40 PVC 1 

Filterpack 
20/40 Silica Sand 	 = 

	

Centralizer 	

_ 

Bottom Cap And 	
[ 

Total Well Depth 	.. 

• 
. 

 	48 ">..‹  7 I 
46/4r I 1.  = 1 

1 MI I 
=I 

1 
IN 1 
1 - I 

60— 

- 

- 

65— 

70— 

- 

75— 

/.__T__ 
\ Burlington-Keokuk Limestone. 57.5-ft. 

Total cored depth, 58.2', 10-23-01. 	Hole reamed to 
_ 	6" in diameter to 57.5' and a 2" monitoring well was 

constructed. 

- CONSTANT HEAD SINGLE PACKER TEST RESULTS 
36.0 - 44.2-ft. K = 1.6E-5 cm/sec 
44.0 - 58.2-ft. K = 2.4E-5 cm/sec 

- • 

3" Core Hole To  
58.2-ft. 

1 

ESamp e Interval ❑  No Sample Taken gminimum !maximum 	average 



BOREHOLE DIAGRAM 
Page 1 of 1 

MW-3038  
0 
0 
CC 

TOC: 654.51' 
Elev 
MSL 

6.50.--\_ 

645-Th 

64O-- 

•535Th 

630—, 

625Th 

520Th 

515Th 

6/0—■_ 

6052 

6002 

- 

- 

- 

5952 

- 

- 

(;,D. Depth 
BGS 	a 	ROD Values 	Strat graphic Unit I 

Hydrologic 
I 	I T.' 	 Testing 

,.. 

- 

-5 
- 

- -10 
- 
_ 

-15 
- 
- 

-20 

-25 

-30 - 

-35 
_ 

- 

— 40 35 

-45 
- 

-50 

 - 	6 55 

•
- 

00 	80 	60 	40 	20 0 11 ei 	Craostinegctwivieth  

— 38.0 (beg) 

Packer Test: 	. 
Kimit.6x10-5  cm/s 

— 446 NM 

N. 

S. 

N  

.. 

Locking Cover. 
2-ft. Diameter 
Cement Pad With 
4 Protective Posts 

pPr/Octaw 

• 31.0 

Urtliffer. 

. 	 

ell Casing 
2'' Sch. 40 PVC 

• 
• " Diameter 
Borehole 

High 	Solids Bentonite 
Grout 	("Grout-Well") 

I 
0 

1 
0 

c,  
1 

C.: 
I 

IC 
I 

IC 
I 

C. 
I 

I 

1 
Ic 

I 
10 

c 
= 

40 

1 

41.5' 
(610.2) 

47.5' 
(604.2) 

57.3' 
. (5944) 

4 1 7 1 

_I 

.■. 
•" Diameter 
Borehole 

/ 

/ 	
dal / 	3/8' .  Enviroplug 

4 	Bentonite Chips 

---Static Water Level
@ 	43.1 ft. 

14 • Mbksw . 	.. 
0 entralizer 

Packer Test: 
K.2.4x10-5  cm/s 

— 58.0 (end) 

8.• . _ _ 

11-I 

oreen 
2" 	(10 Slot) 
Sch. 40 PVC 

ilterpack 
20/40 Silica Sand 

0 

44 

50.0 
. 

. 

C 
I El 
I 

C 1 lc I 
_.2 

Mbkw ..--:,----,- _ 	entralizer 

IEI 
EN 	zottom Cap And 

. 	. 	. 	. 

58.2 Total Well Depth 
57.5' 	 57.5-ft. 

(594.2) 

7minimum Tmaxlmum 	average 



= HG LCL FT - HL + Hp 493  FT  

x 1:i
CM/SEC  
rgio 

iS  
N41-7 x /41.0 

K= 	x .011 In. 
HT  x L 

//4.7 FT. 

- HL 9141  HG 1455 171  Fr + Hp FE 0 

x MB 
x.011 In.— = 

r O. Dili •of  
/3941  x 

/3f, 8 Fr  

MOISN1SOWNNUOSEN ENGINEERS, 
..100. • .0.. COOMII, PRESSURE TEST RESULTS (FIELD) 

Project 	S512.. - .. 

t)
u u 

ptip 	t +.icryta..-( "Tryvi- 
.Dat.,i_ec4.- 

Job Number: 	v38 ar  a 
418 -7 A 	PF-sk I/ 

Test Section: 

Liii, 0 I. CS, 2_ 

Boni 	. 	 . 

3 o 3 8 
Test Equipment Identification BORE HOLE Test BY. 	p P4 4.L / 	ei 

Date: /CI /23 6 / 

Orientation: 

Ve'RT1641---' 

Size: 
3 / 
,.., 

Packers 
On Casing 

Groundwater Depth: 

...---t-. y2 	1.1 	
Ft  

,- 

Gauge Height Above Ground 

3 . 0 

Gravity  Head: 

441;‘,4 
 t 

Ft. 

TEST 1 
	 Inflow pressure (Hp)  2-0   psi x 2.31 = 44,2-feet 

TIME, MIN. 0 1 2 3 4 5 7 8 9 10 Q AVERAGE FLOW 

Meter Reading  
Gallons or 
Cu. Ft_ 

1452- 
, oo 

2_ 
, c,,.a 

3 
. I '2_ 

) 
.72- 

4 
,30 

't 
. ga 

r 
.36, . fO 

Ao , CZ, 	GPM 

CFM 

Take Per Min. 	J • G 	.5- 	•6o 	.0 	.S 2 • 	SY J 	I 	I 	J CFM >c 7.48 - GPM 

Total Head (HT) Gravity Head (HG) 	+ Pressure Head (Hp) 	- Head Losses (H L) 

     

9'3,4 Fr. 

 

FT. 

    

   

K - 	0 (gPrn) 	x .011 In. L (ft) HT  (ft) x L (ft) 	r (ft) 	mil  
K, CM/SEC 
ZZxit2 

TEST 2 
	 Inflow pressure (Hp) _all psi x 2.31 = 4,r,,  feet 

TIME, MIN. 0 __ 1 2 3 4 5 7 8 9 10 0 AVERAGE FLOW 

Meter Reading  
Gallons or 
Cu. Ft 

re 
, S-0 

41 
, ?`"I' 

g° 
r2(w 

6 / 
,I3 

42- 
,er 

(02_ 
,123 

0.07 	GPM  
CFM 

Take Per Min. 	I*1111.5;e7I • r Si .4191 ,eis 7  I 	1 	1 	I 	I 	1 

TEST 3 
	 Inflow pressure (Hp)  11 () 	psi x 2.31 =  2 .7  feet 

TIME, MIN. 0  1 r 	2 4 	5  7 a 9 10 
- a AVERAGE FLOW 

Meter Reading  
Gallons or 
Cu. Ft. 

a 5-' 
,g0 

l'-'° 
.5-7 

6  7 
.4.S 

-4S' 
. "15--: 

447 
,eg 4„ 

I 

70 72_ 
,941 , o 3 

/, 0 9 	GPM 

CFM 

Tara Par ItAin 	 U.-7 I t 	ti1 r ^71 1.1 1 Ii. 	RI /:Aq1 	1 	1 	I 	1 

HT 



1/14,  • Z. FT. 1/5: 	Fr. FT. 

x 
K, CM/SEC c  
ZAP X /0.  . orZ., Q 	(gpm)  K — 	 >c .011 In. 	= 

HT (ft) x L (ft) 	 r (ft) 
93-4 x  /1<z 

HG + Hp HL Fr. HT Fr. 

x K- 	 x.011 In. 	is 
HT x L 

K, CM/SEC 

MORR 
MM0111 MIN

ISON-
INL
KNUDSE

MtN•
N ENGINEERS. INC.  PRESSURE TEST RESULTS (FIELD) Pale_ 2 o-r2_ 

Project 1/ 1)5.> 	/4  

4 ',,t) ./7-74•N 4 I-- 7-C--E- 
_e4--/ 41E19r-term,  

Job Number. 	/ 32 yo 

117 / it  ( 7- Sk / / 

Test Section: 

9 1.1.0 	to 	SS. -2- 

Bore Hoe: 
‘44 60 - 
3032 

Test Equipment Identification BORE HOLE 
Test BY:  A P4-  h-X, /4 

Date:  /6 72-3 4-  / 
— 

Orientation: 

Ve.....-T, 
Size: 

3 f(  
Packers 

On Casing 

"ip. °I  ljb 

Groundwater Depth: 

,-.1.. 
I. 

	 , 	ti 	Ft. 

Gauge IleigM Above Growl tt 

3 e O 	FL 

Gravity Head: 

41-5774 	FL 

TEST 1 Inflow pressure (Hp)  2 	x 2.31 = 114  ' 2-feet 

TIME, MIN. 0 1 2 3 ,.., 4 5 6 7 8 9  10  0 AVERAGE FLOW 

Meter Reading 7 3 7 3 79-  75-  7 Ss 7 5--  7  F . 7(. ev „Do 	GPM 
Gallon °r SD .. 7 o . So 4 &c. q ? . • 9 ? ,CL ? ,tcW 
Cu. Ft. CFM 

• • 	• 	• 	, 	 x 	_ Take Per Min.  

Total Head (11T) 	(= 	(Gravity Head (HG) 	+ 	Pressure Head (Hp) 	— 	Head Losses (HL) 

TEST 2 Inflow pressure (Hp) 

 

Psi x 2.31 = 	 _ feet 5e• etZKA0 

 

TIME, MIN. 0 1 2 3 4 5 8 7 8 9 10 0 AVERAGE FLOW - 

Meter Reading 
Gallons or 
Cu. Ft. 

GPM 

CFM 

Take Per Min. 

HT 
	 Fr. = HG 	 FT + Hp 	 FT. 

- HL Fr 

x .011 In. 
HT x L x 

K, CM/SEC 

   

TEST 3 Inflow pressure (Hp) 

 

psi x 2.31 0. 	feet 

 

TIME, MIN. 0 1 2 3 4 5 6 7 8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. _ 

GPM 

CFM 

Take Per Min. 

a 



©MORMS.014-KNUDIEN ENGWEIZRS. 	PRESSURE TEST RESULTS (FIELD) 

	 \ 
Prc4ect  kl/55_ 
/9DDcrl2n/4-c- 	 -E 

pet" NF.44-7-7ad 

Job Number: i'&Lertl 
UR 
4/874 , 1:thk. if 

Test Section: 

34,, 0 to 	I/9Z 

Bore Hole: 
iami — 
9038 

Test Equipment Identification 
,Oe.rt-CeAC .• C - la vt Iia,-er-- 

a .c . 	0....." c.._- 

BORE HOLE Test By. 
G r7 

Dater 	/a/22_41  E .: 

coerrtason: 

V e-f/nCA'I- 

Size: 
_., I/ 
...5 

Packers 
On Casing 

Wijibileiir 

Groundwater Depth: 

.-1-.. 	1/ 3.6' 

Gauge Height Above Ground: 
.• 

3. o 	Ft 

Gravity Head: 
. 

1-1.40 	 Ft 

TEST 1 	 Inflow pressure (Hp)  1 0  psi x 2.31 = 23 ' feet 

TIME. MIN. 0 1 2 3 4 5 6 7 8 9 10 Q AVERAGE FLOW 

Meter Reading ViVI  14413'" 2  . 	 2--  • 2- A 31t 	GPM 
Galions or 
Cu. Ft. 

. 0 . 1 ct , it./ „lc ,70 .2.0  ,.2...$) • zo .zo ,7.> -2.7 .,-r. 	,. 	,,, 	" `:. cFm  

_ . 	_ 	...  _ — . 	 - --.. e er n. 	 • 	• 	• 	• 	• 0 	. 0 	• 	 " 	'0 	 . - 

1 1; CWSEC 

.0X/o - 
Q 	(gpm)  K 	 x .011 In. "ft)  = 

HT (ft) x L (ft) 	 r (ft) 
D. 344  

 

f,/ x1.2. 

 

FE FT. 

//-5:. 3 FE A:4 • o FT- + Hp 493 

ot ,  
fic-.5 x  

K, CM/SEC c  

7x/o 
K 	

x L x .011 In. 	is HT  
a 

r X 

Total Head (HT) 	= 	Gravity Head (HG) 	+ 	Pressure Head (Hp) 	- 	Head Losses (HL) 

TEST 2 
	 Inflow pressure (Hp)  7- 0  psi x 2.31 . LA, . 2feet 

TIME, MIN. 0 1 2 3 4 5 6 7 8 9 10 0 AVERAGE FLOW _ 

Mater Reading 143 SI o. /0 	GPM 
Gallons or 
Cu. Ft. 

zo  .35- . 5-3  ,f ,101 .07 ,2, e---  
/ 	'" 	- .., 	-• 	...; 	— CFM 

Take Per Min. 	I ., I 	I 	. 1 SI . /8 •ig I a 81 1•"? I 	I 	1 	1 	j 

9t.x FE  = HG 
	

4/4- Fr.  

=11 

+ Hp Ati4.Z. Fr. - HL 

.444 
K. CM/SEC 

K= 	x .011 In. 
HT x L 

4/8  
ft.xx 

TLS 13 	 innow pressure (tip) gue/ _" psi x Z.:11 = r) 7 •_, feet 
TIME, PAIN. 0 1 2 3 4 5 6 7 8 9 10 Q AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. 

,l o 
5 

,16 ,5-, ,/ ,90 
7 
-zc, •58 . -q/ 

‘,,,- - 4,•.; 35.. GPM 

CFM 

Take Per Min. 	1 .3i34,3,Z1.3(01.3‘ I 324 .33 I 	i 	I 	I 	I 



4/G Fr FT. + 

X HT (ft) x L (ft) 
VC. 

x 
K, CM/SEC 

AqX16,  
Q (gpm)  

K 	 x .011 In. L (ft)  
r (ft) 

K, CM/SEC 

HT FE - HL + Hp 

r 
=I x .0111n. 

TEST 3 Inflow pressure (Hp) psi x 2.31 = 	feet 

Fr 

X 

HT  FE FT. + Hp 
	

Ft H c 

x .0111n. 
r 

K. CM/SEC 

OMORRISON-KNUDSEN ENGINEERS, INC. 
mom., PRESSURE TEST RESULTS (FIELD) RH, E Z o 

    

Project Jodi Number: 

r 

Test Section: 

67. 0 	4/(X 2- 

Bore Bata: 
MG<?— 

• -4f33 Er 
Test Equipment Identification BORE HOLE 

Test BY: 	20?-71al, i 4 

Date: 	/072 ...zley  i  
1  

Orientation: 

Veien (-A 1 

Size: 	
fr 

3 
Packers 

On Casing 
Single/Double 
Hydraufic/Inflatable  

Groundwater Depth: 

-1, . 	.4'3 	n. 

Gauge Height Above Ground 

3 • 	Ft 

Gravity Head: 

Ato • a 	Ft. 

TEST 1 
	

Inflow pressure (Hp)  /0 	psi x 2.31 = 	I,  feet 

TIME, MIN. 0 1 2 3 4 5 8 7 8 9 10 CI AVERAGE FLOW 

Meter Reeding 
Gallons or 
Cu. Ft 

7 
/ G. 0  .45–  .77._ ,4?,,3 ,75" 

S.  
SO I.  I /4 L. 2-7 

eo . /7 GPM 

CFM 
I ,CI 	^IN 	I /7, 1 	t I 	. A rl I 	r , 	I 	s 	) 	I 	I 	i 	I 	f•Gll ... 7.10 ItClti 

••  v 	I • 	• 	 •  
Total . Head (HT) 	= Gravity Head (HG) 	+ 	Pressure Head (Hp) 	- 	Head Losses (HO 

Gr-/ Ft Fr. 

TEST 2 Inflow pressure (Hp) 

 

psi x 2.31 

 

feet X = A x7e) 

  

TIME, MIN. 0  1  2 3 4 5 8 7 8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft 

GPM 

CFM 

Take Per Min. 

TIME, MIN. 0 1 ' 	2 3 4 5 8 7 8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 

• Cu. Ft. L 

GPM 

CFM 

Take Per Min. • 

■ 

IIIIII111111111111111111111111111111111111MAnnulonnAnnin 



DEVELOPED BY 

Well Number:  AV'  Well Locations: 

442-`tee?0 , /s- 
ZS—J.0 99. 

w e Ve /a. 44-e-S = 01.41- 

4-W 77,8 oa• 2.4.&  
6' 444  79- 

h,l 
4. /i'd 
4.3 /1.-5  

iretiopts 
ov.e.4 

• WELDON SPRING SITE REMEDIAL ACTION PROJECT 

MONITORING WELL DEVELOPMENT FORM 
ES&H 9.1.3. Rev. 0, 2/99 

PROJECT NAMEidd1,407;oi 70E40c4if:eitizo:n WORK PACKAGE NO.61674, 7ec.1,Z, 1/  
- . 	 SHEET 2 OF 2 

Date/ 
Ti2,e/„. 1  

Hrs. Dev./ 
Cum. Hrs. Dev. 

Gals. Purged/ 
Cum. Gals. Purged 

pH 

,e)/
Remarks  Temp: 

(°C) 
Cond. 

(urnhos) 
Turb. 

(NTUs) 

3.13 /8 747', 24/ Asr 7/040,9 
aifri 
Arie-  if,* z& 2 -7 it- 4 p. 49 17.8 

7311 JO at, 23 2. 146  (9. ii-C 1-148•2. 
671,19 .442.14 2,41 

)"2-vtir. 4,4,-  
72 

7.Z 
__15-,  g 

Ao 
0.94 
D. AiS 

ft 7 • trf 
gig / 97 e. 7 '17- i4f4s -1 irl,  

8di471 Z.• 7 /.3: $-- Ave/ G?-s- 
gs-1 I 7 Tz lr.3 ev4s-  ,ezz.r, 

,9 %-i zi 72 /7.3. e.e.,  /Az 
fal 30 7L /7'S (P•i4r 4a-3  
fiS 37 7. 1  19,„r .0/-7 
91L. 3Z 7,Z 1B.7 D, Vf-14  7/ _L 
Ad- -14. 7L AV" LP. 44/ 44 . is a gs" 6 .' ki.../ 	• 
36 I 3Y.  7,  /7-.5. 	...zieli -575 kikr.1.7 

/O. • /7.1, .e.44(  38.9 
Lo _-z //49 _ O. lig 

111111 11111 1111111111 1 



WELDON SPRING SITE REMEDIAL ACTION PROJECT 

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

• • • •• 	 • 
PROJECT NAMFddZe_22ftre VID/2  

SHEET 1 OF 2 
RK PACKAGE NO. d3(197/4, 7-41.‘ d 

• DEVELOPED BY 

1. 	Well Number.: 303ze Well Location: 	  

  

2. Date of Installation:  /O/S—p/0/  

3. Date of Development:  /e.„ A•fo.fri  
exc7 ego re. c_. • 

4. Static Water Level: Before Development 	ft.; At least 24 hrs. after 	 ft. 

5. Organic Vapor: Before development   NI, 	ppm; After development /1/10 ' 	ppm. 
a,'Alwyn  

6. Quantity of water loss during drilling, if used: 	gal. 

• Quantity of standing water in well and annulus before development: 	3 	gal. 

8. Depth from top of well casing to bottom of well: 	e•e, 	ft. (from Well Installation Diagram) 

9. Well diameter:  2.0 	in. 

10. Screen length:  /0• 0  ft. 

11. Minimum quantity of water to be removed02 gal. 

12. Depth to top of sediment: Before development  /VOW--  ft.; After development 	 ft. 

13. Physical character of water (before/after development):".1ased7 - e-leot-.--  
14. Type and size of well development equipment: `J ..# 	i'"Ge.0141-1. 	41; — . 	....io 

_...(e. 4 . 6 . e e AeStalAre,  /49e4 	,■50/7  • 
15. Description of surge technique: 	,e.al.re.;0€0...ice %Mier' "<e...,,t, -  

16. Height of well casing above ground surface: 	 ft. (from Well Installation Diagram 

Quantity of water removed: 	 Time for removal:  A 	hr./min: 

r'r-d 

1■111111111111111111111!■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■lim 	 it 



WELDON SPRING SITE REMEDIAL ACTION PROJECT 

1_0 BOREHOLE AND WELL COMPLETION LOG 	Y 

,n 

HOLt NUMBER 

MW-3039 
SHEET i OF 2 

NORTH (Y): 
1042571.66 

WELL STATUS COMMENTS 
ACTIVE 

LOCATION 
NEAR SW CORNER OF DISPOSAL CELL 

EAST X . 
753719.91 

DRILLING CONTRACTOR 
LAYNE WESTERN Inc. 

DRILL RIG MAKE & MODEL 
CME - 750 HSA/NOWL; I - R TH - 60 AIR ROTARY 

TOC ELEVATION 
649.46 

HOLE SIZE & METHOD 
9" HSA -34.5; NO - 52; 6" AIR - 52 

ANGLE FROM HORIZONTAL & BEARING 
5 	Vertical 

6 6 	BOTTOM OF HOLE 	TD 
E - 	 52.5 	 - 

GROUND ELEVATION 
646.69 

DRILL FLUIDS & ADDITIVES 
Water core; Air ream 

CASING TYPE, DEPTH, SIZE
2" PVC Mon. Well 

---:,..A 	BEDROCK 
6  - 	34.5 

STICKUP 
2.77 

DATE START 
10 - 12 - 01 

DATE FINISH 
10 - 25 - 01, Mon. Well 

.E 	WATER LEVELS & DATES 
g 	V 	V 

	

HYDR CONDUCTIVITY, 	(cm/sec) 

	

K -.-- 4.7x10 -4 	(Packer Test) 

SA
M

PL
E 

SA
M

PL
E/

R
U

N
  

Nu
m

be
r  

PE
R
C

EN
T

. 
R
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o
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N#
  o

r  
RO

D
  

G
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I C

 L
O
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L) 

LI THOLOGY BY 
ALAN BENFER 

S
TR

A
T.

  U
N

IT
  I

 

z 
o 
1-  	cu <  a.) > ..... 
LL.1 
__, 
w 

O . 
cc o 
---. CO 
-J - ,..., 	c.) 
o 
(r) 

DESCRIPTION AND REMARKS 

WELL DIAGRAM 

C
D

 
C
J
1
 
C
D

 
0
1
 

SPT-1 

NO- I 9/62" I SPT-23 

80+ le-  
1®B '07°) 

CL. 
CH 

- 

_ 
• 

- 	The overburden soil was not sampled or logged from 
the surface to 32.5-ft.. 

I  
tt

4  
pP

r
 	

 
Oc

t/G
IN

  u
nc

lif
f.
  
	

).
  I —1 I 

\ 

■. 

645 

640 

635 

630 

625.  

620 

615 

Protective 
Casing with 
Locking Cover. 
2-ft. Diameter 
Cement Pad With 	- 
4 Protective Posts 

Well Caing 
2" Sch: 

s 
40 PVC NN 

' 

9" Diameter 
Borehole 

High- Soids Bntonit -  
Grout 	("Grout 

l 	
-e Well") 

t CH  - AND CHERT, highly 	 light LIMESTONE 	 weathered, with 
yellow highly plastic clay. 	Probable Residuum. 

Auger  refusal 34.0-ft.. 	Continued with NO core. 
NO-I, 34.0"- 39.2'. 	Poor recovery, core loss zones 

'I . 
/ 

*/ 
/. i JUl 1,2-1--L jr-bia HR 	unknown. 	Longest piece recovered, -4". 	Mostly 

light gray chert with strongly weathered 

liSamp e Interval ❑  No Sample Taken minimum 	maximum 	average 

111111111111111111111111111 	 111111I0 



WELDON SPRING SITE REMEDIAL ACTION PROJECT 
• ‘1")  BOREHOLE AND WELL COMPLETION LOG 	Co  . --. 

N 

HOLE NUMBER 

SHEET 2 OF 2 

NORTH (V): 
1042571.66 

WELL STATUS COMMENTS 
ACTIVE 

LOCATION 
NEAR SW CORNER OF DISPOSAL CELL 

EAST (X : 
753719.91 

z 
L._ — — ,a., a-  Cli 
1-1-i .- 
0 

LO 
—1 ci_ 
X .ct 
0 

ii• 

D  
CC 	•-- --, cu iji .ci 
_JE a . 
m 

z 
< 
u) 

,_ ,, 
z ,- „, 0) 
Li,  > 
U0 
cc 	(..) 
LO 	(1.) 
a- CC 

is 

CO 

x 

0  
4k 
Z 

0 
, 

1  a. 
< 
cc 
co 

Y 

o . cc u.,  
--.... 	CO 
-J - — 0 o 
U) 

DESCRIPTION AND REMARKS 

n 
I--  
< 
Cr 
I-- 
cn 

• WELL DIAGRAM 
Z 
o 
i-L.  — 
'S '2' CU > 
w 
--I 
w 

40 

45 
- 

50 —  

55- 
- 

- 

60- 

65- 

T 0 - 

75- 

I 	I 

NO-2 

NO-3 

NO -4 

NO - 5 

NO-6 

*, 14 

92 

36 

22 

CM OS 
11311cHRT 

in @ 

limestone, orange brown, solutioned. 	Fluid return 
varies from - 25% to - 100%. 

NO- 2, 39.2' - 42.1'. 	Poor recovery, loss zones 
unknown. 	Mostly chert, with strongly weathered and 
highly solutioned limestone; 2" zone of oxidized 
pyrite. 	-40% fluid return. 	Likely, Strongly 
Weathered Burlington-Keokuk Limestone. 

41.5'. 	Return water color change to chocolate 
brown. 

CHERT AND LIMESTONE, mostly chert, hard, light 	. 
bluish gray. 	Limestone is weathered, argillaceous, 
solutioned, some calcite, yellow brown. 	Light gray, 	• 
high plasticity clay at 43.2'. 	-25% fluid return, light 
brown color. 

ND-3, 43.3'- 46.5'. 	Recovered only 4" of chert 
rubble. 	Fluid return has increased to -75%. 

% CHERI AND LIMESTONE as above, mostly chert. 
Limestone is strongly weathered, vuggy. highly 
eroded by the drill water. 	-3 fractures per foot, 
rough, eroded, open up to 2". 	-75% fluid return. 
Strongly Weathered Burlington-Keokuk Limestone. 

@ 47,7'- 48.6'. 	Voids up to 1". 

@ -50.5'. 	Bit dropped. 

X 
X 

Seal 

610 

605 

600 

590 

585 

580 

575 

3/8" Enviroplug 
Bentonite Chips 

7 --Static Water Level 
@ 38.0 ft. 

V 
/ 	z in 

MN 
111311 com 
MN 
CIE 

6" Diameter 	. 
Bor ehole lig 
Centralizer 	  

—  

107:44 CUM 
14/14 Mal — 

— _ 
_  al 

in 
iff Screen 

2" Sch. 40 PVC  
— — 
— 

_ 
_ 
_ 

I ----211 1 

— 

MS 1.---  mil 
30 34 

10..:754, 
13/32 

Filterpack 
20/40 Silica Sand 

ilail 
lail 
ICE 

Centralizer 	  
— 
— 

595_ 

Total cored depth 52.0', 10-18-01. 	Hole reamed to 
6" diameter to 52.5' and a 2" monitoring well was 
constructed. 

CONSTANT HEAD SINGLE PACKER TEST RESULTS 
36.0 - 43.3-ft. K = 4.7E-4 cm/sec 
43.0 - 52.0-ft. K = 2.9E-5 cm/sec 

• 

Bottom Cap And 
Total Well Depth 
52.5-ft. 

ESample Interval ❑  No Sample Taken 	minimum Tmaximum gaverage 



BOREHOLE DIAGRAM 
Page 1 of I 

- 	 MW-3039 	 - 	 - 
0  a 
cc 

TOC: 649.48' 
Hydrologic. 

I. .4. .t 	 Testin. 
Elev 
MSL 

645-,_ 

640-_ 

635-_ 

530-7_ 

625-\_ 

620-\_ 

615-\_ 

6J01 

605-1 

600-\_ 

595-- _ 

- 

Depth 	F. 
BGS 	a 	ROD Values 	Strati•ra•hic Unit 	 I 

11 m 
- 	100 

- 
- 

_ 

- 10 

-15 

_- 20 

- 

-25 

- 
- 

-30 

-35 - 

-40 

-5  

80 	60 	40 	20 

0 

0 il  c- raosti engctwivi eth  

g Cover. 
Oiameter 

Cement Pad With 
4 ProtetivePsts 

\ v  

- N 

Oct/Ofv 

32.5 

undirt. 

Ns 

\ 

. 2.e Is' ccha.s4ind 
PVC 

	9" Diameter 
Borehole 

N  

>  

High-Solids Bentonite 
Grout 	("Grout-Well") 

. 

— 38.0 (beg) 

Packer Test: 
K=4.7x10-4  cm/s 

= $3:6' NW 

pPr 
34.5 

Mbksw 

I 

- mi 

."` 
NI 

= 
ow 

= 

4... 

' 37.0' ./ 
/ 	eai 

/, 	
3/8" Enviroplug 
Bentonite Chips .  

-\---,Static water Level 
@ 38.0 ft. 

• ' Diameter 
Borehole 

entralizer 

- 

14r 

(609.7) 

42.5:  
(604.2) 

 7 

- 

-  _ 
- 18 

-45 
- 

-50 

0 
Packer Test: 
K-2.9x10 -5  cm/s 

52.0 (end) 

- 
= 

I:- 

_ 
- 

....—..., 

I = 11 

- 	 

2.crsecehn 
40 PVC 

rilterpack 
20/40 Silica Sand 

entralir ze 	
.-- 

. 	• 	. 	• 	. 	• 

22, • . 	• 

52.0 	 52.3' 
(594.4) 

52.5' 
(594.2) 

7mInImum !maximum !average • 



010........FUNS2114012184 ENGINEERS, INC. PRESSURE TEST RESULTS (FIELD) 

Total Head (HT) Head Losses (HO Gravity Head (HG) 	+ 	Pressure Head (Hp) 

HT 49I- 3 Ft 

r x 
x .011 In. .41'17 

Inflow pressure (Hp)  61,  	psi x 2.31 .//rrfeet TEST 3 

+ Hp • Ht.  A/0, a Fr C FE 

x 
K, CM/SEC 

.

g0 X/0 

-C. 0€67 Ar 	• K- 
HT x L

x .011 In. 	in 

P71,7-40;7,a TcE 
Pe/i/frie3X-711/1  . 

Job Number. 

'1/40 741 72■4 /I 
Test Section: 

s  , , 
‘eS ■ a 	b 3 S--2.-  

Bore   
if w 

39 074, Test Equipment Identification 
....f.res,..0  "low, fre-Aef 

' 

BORE  HOLE Test By:A. 
• 

Date: 0 /10/0/  

onentation,.  

WI/ 44 6. / 

See: 

..?*0 a  
Packers 

• . 	ng 
Orr,  11 • • • 
Hydrauf• nfta ,17-• 

Groundwater Depth: 

SI 3 	Ft. 

Gauge Height Above Ground; 

Z. 7 	Ft. 

Gravity Head:- 

170.0  	
Ft. 

Inflow pressure (Hp)  15—  	psi x 2.31* 541, Tfeet 

TILE, PAIN. 0 1 2 10 0 /WERAGE FLOW 

Galkxrs or
Meter Reading 

Cu. Ft. 

an 
- 	-"e' 
• 

1 •
4) 

%11  

0 
‘ti•  

i5  
1 

0 
0 4 

AD 
14•  

f 
IP'  v 

0 , /4 	GPM 

CFM 
Take Per Min. 	h-g:  1.ogiD.1710.11AO./41A0 31 	A2 1 	 CFM x 7.48 - GPM 

FT. 3e./. r 	Fr. 7074 7 FT 

X 

X 047  
K, CM/SEC 
/• /X /0 - V.  

(9Prn) 	x .011 In. 	= HT  (ft) x L (ft) 	r (ft) D. /6" 
747 x q.o 

Inflow pressure (Hp)  AO  psi x 2.31 = 4.9..5feet  TEST 2 
TIME, MIN. 0 1 2 3 4 5 8 7 8 9 10 Q AVERAGE FLOW 

Meter Re
lons  

ading 
Gal 	or 
Cu. Ft 

d9  
Os  

te 

Os  
•  

Ii  

v 
' 

A, 
V 

4p 
ir 

1,1' 
o'  

pi jit 
s.% f  v 

A tsoiet‘ 	GPM 

CFM 
Take Per Min. 	N2111rilIPM ..as•  IIPAIIIP" r 	• 

	/ 	  

+ Hp I 4,3 FT. — Ht.  

TIME, MN. 0 1 , 2 3 45678 9 10 Q AVERAGE FLOW 

Meter Reading 
Gall 	or 
Cu. Ft 

b°  i/‘ OP 
• 

• 6, vv. 	, :/ 1 # Al  
. 

/„ 5.. 	GPM 

CFM 
Take Per Mh 	• 	WAITAFIAIM1ITIZa Will Valrlitla 

IL 

7, 3  

sr 
±r. 

CM/SEC 

•/ X/0 "S-4  
deasi 

/09, 3 x  91.° 



3-9•7 FT. 

x 60447 
K, CM/SEC 

• 3  
K = 	0 (gpm)  x .011 In. H1-00 x L (ft) 	 r (ft) 

741-'4  FT  I FT. Fr. 

7, 7 

ries/ 

K, CM/SEC 

HG FT. + Hp 

TEST 3 Inflow pressure (Hp) psi x 2.31 %a 	 feet 

- HL 

x x 
Lx .011 in, L 

HT  
K 

L I  FT j + = HG 

K= 
H 	

x .011 In. 
T x 

r FT. 

I  K. CWSEC 

Chhonalsopi-ootoose4 ENGINEERS, MC. PRESSURE TEST RESUL (FIELD) 
P.r0iect AdA h1.1 -raz 

Lx.ed/lf eof■iit4,/  - 

Job Number: 

zio 74, rss-le.- il 
Test Section: 

34 . 0 	to izte.,3 

Bore Hole:. 
Al W 
36,3y 

Test Equipment Idenon 	_ 
oe..".s la pia u/ Afelee" 
itC1* - 41•067e°  

BORE HOLE Test Brz jefie_e_ 
Dela:Wel*/ 

Orientadon: 	A  

Wireld 

Star. 

a. we 

Peckers 
ittroug 

HydrauliotriftV. 

Groundwater Depth: 

Ft 

Gauge Height Above Ground 

. 	• Z. 7 
Gravity Head: 	• 

3 9-P g 	Ft. 

TEST 1 Inflow pressure (Hp)  /5-   psi x 2.31 34 7 feet ' 

TIME, 	itt. - 	lA 10 0 NEMOE FLOW 

Meter Reading 
Gallons or 
Cu. FL 

7 

, 	.... 

A V 
.9 	1 ..• 

4 
1  
, 	o-  
..... 	l.11 

• 4 

31b 
ma 	1 —... 

IP 
.... 	I ...nr tase 	._ 1 1 r 1 I 

7. 7 GPM 

........ 	- . 

cFm 
- 	—. 

 

• • 	 • 	•  

Total Head (HT) 	= 	Gravity Head (HG) 	+ 	Pressure Head (Hp) 	- 

 

 

Head Losses (Hu 

TEST 2 Inflow pressure (Hp) 

 

psi x 2.31 - feet 	•=_ 7,k, 	‘71  

  

TIME, MIN. 0 1 2 3 4 5 6 7 8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. 

.. 
GPM 

CFM 

TIME, 9164.  0 1 2 3 4 5 6 7 8 J 	9 10 I 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. FL 

I 
GPM 

I CFM 

Take Per Min. 	 1 	1 	1. 	1 	1 	l i _  i i 

I 



Well Number:   iR - Well Locations: 

DEVELOPED BY 

• WELDON SPRING SITE REMEDIAL ACTION PROJECT 

MONITORING WELL DEVELOPMENT FORM 
ES&H 9.1.3; Rev. 0, 2/99 

PROJECT NAME S 	1114Akti 	te..404,14603.  RK PACKAGE NO.4113 74. 770-4-4- if  
SHEET 2 OF 2 

Date/ 
/0 '1411e 

Hrs. Dev./ 
Cum. Hrs, Dev. 

 Gals. Purged/ 
Cum. Gals. Purged 

pH Temp. 
CC) 

Cond. 
(umhos) 

Turb. 
(NTUs) 

Remarks 

": /7 G. 	 ' 7 , i 1..51 na.ft 
,Ofe /4 15 a.9 i 4 3 • 1443 
D90 7 . / 4.7 /7.ff ..3.z/ 4487 
pfi; Z3 4.7 if. A 3.2f. 333 • 
3*Ig, 

 
ZS f.7 /7 & 3. z 7 • ae? 

otos' . 	7 A-  7 j7d 
/70.  

3.241 . 
..1_2 

2-47 . 
Plat z9 _G. 8 411 
oois- . 31 44 /7.5 3.z4 /6e... 
.0,*b  • 33 .G. ct /z‘te  z.fG 2..e, . 
091  . 	3.5--  • 71 47,,s" 3.33 As7.- .: 
Off v7  4{8 j 7. / £17 7/600 Aele.,--e...kd .*4)1..‘ 
/0 0,6  zel ‘•.8 y4-4  ,Lv'/ /7.r vow i.it_ 44.17.0 LSz L93 -.  
'ea I  4/7 • 4• .7 /M X-47 a7 
00e.  sef • .G.9 J its d‘.? • 
',/,L7 ....57 4.8 	17,0 _3,414  19.7 

5-3 	Gr 9 17.0  1-6( 364,  

 

 

3 pv.e..",  t.40 	 tr-zZ foci •• 

• 



• 	  
WELDON SPRING SITE REMEDIAL ACTION PROJECT 

(7 BOREHOLE AND WELL COMPLETION LOG 
, 

HOLE NUMBER 

MW - 4031 
 SHEET I OF 1 

• 

NORTH (Y): 
 1042104.37 

"WELL STATUS/COMMENTS 
ACTIVE 

LOCATION 
EAST SIDE OF ARMY PROPERTY 

AST X : 
. 7527 48.23 

WILLING CONTRACTOR 
LAYNE WESTERN Inc 

DRILL RIG MAKE & MODEL 
CME - 750 HSA/NXWL; I-R TH-60 AIR ROTARY 

TOC ELEVATION 
' 	634.55 

HOL 	SIZE 6 METH°, 
11" HSA-14.1; NX-34; 6" AIR-34 

ANGLE 	ROM HORIZONTAL .6 B A-ING 
Vertical 

6 6  BOTTOM OF HOLE 	TD 
, - 	34 

GROUND ELEVATION 
631.80 

DRILL FLUIDS 6 ADDITIVES 
Water core: Air ream 

CASING TYPE, DEPTH. SIZE 
2" 316 SS Mon. Well  

DA1TT711 SH 
1-23-01, Mon. Well 

—7  c; a-MOCK 
'd 	-17 

STICKUP 
2.75 

DATE S ART. 
1-19-01 

41 WATER LEVELS 6 DATES 
rE-  S 	7 	v 

	

HYDR CONDUCTIVITY 	(cm/sec) 

	

K.-- 6.7x10 -4 	(Packer Test) 
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LITHOLOGY BY 
ALAN BENFER / BECKY CATO 
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WELL DIAGRAM 

DESCRIPTION AND REMARKS 

.....xl  

5- 

10 

15 

20- 

25 
- 

30 

35- 

— 

— 

— 

_ 

— 

- 

SPT-I 

SPT-2 

SPT-3 

SPT-4 

SPT-5 

SPT-6 

spT-7 

NX-I 

NX-2 

NX-3 

NX-4 1 

Z)
57  " 22/ 

Z 
15/51 

3/60" 

6 

9 

22 

21 

25 

68 

50 

0 

7.8 

• Fr! 

	

/ 	 . 
C 
c. 
5 
c 

,, 
3 c 
< 
1 < 

f 

/ 

 	L/Ci.. 
CH 

- 

CLAY, silty, low plasticity, with organics, dark brown, 
_ 	moist, soft, CL. 	Fill or Topsoil. 

CLAY, silty, medium plasticity, with hair roots and 
- 	FeOx, moist, soft, CL. 	Appears to be Roxanna-like 

Ferrelview Clay. 

CLAY, silty, low plasticity, with some organics, dark 
brown moist, soft, CL. 	Appears to be Fill. 

— 	6 3.5'. 	CLAY, high plasticity, with , 	gravel, fight 
broWn, moist, firm, CL. 	Fill. 

CLAY, silty, low plasticity, with some organics, dark 
brown, moist, soft, CL. 	Fill. 

@ 7.5'. 	Limestone and chert rock fragments.  

CLAY, silty, low plasticity, with organics and 
limestone rock fragments, dark and light brown,  

— 	moist, soft, CL. 	Fill. 

Limestone and Chert, highly weathered, white to 
yellow brown, damp, hard. 

@ 12.0'-13.5'. 	Weathered limestone and chert as 
above. 	Possibly Fill. 

— 	
Auger refusal at 14.0' 

NX-1, 14.0 . -14.5'. 	Poor recovery. 	CLAY, silty, 
organics, including wood, chert fragments, dark and 
light brown. 	Likely Fill. 

\ Poor recovery, partial fluid return. 	 ______/ 
@ 17.0 . -18.75'. 	CHERT, brecciated, light bluish gray 
with abundant oxide stain. 

NX-2, 18.75'-24.75'. 	Total core loss other than 6" 
of chert rubble. 	Partial fluid return. 

. 

— 	NX-3, 24.75-29.0. 	Poor recovery. CHERT and . 	'
chert rubble, white to light gray, broken, vuggy, 
oxide stain. 	Partial fluid return. 

. 

@ 30.75 . -33.5'. 	Lost circulation. 	Bit dropped: 
probable void. 

@ 33.75'-34.0'. 	LIMESTONE, weathered, dark 
orange brown, •q0% chert. 
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Grou t 	(Grou t - well) Gt 	(G   
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r Ilia  
l 	(CHRT_ Borehole 

§S 
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- I 
Flo 1 
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•• 1 - 	1 Seal  
3/8" Enviroplug 
Bentonite Chips 

.7. --Static Water Level 
@ 22.3 ft. 

/. 

1 
1 la 1 

I 
1 so 1 
= i 
1 m,  

1 	
I =I Filterpack 

20/40 Silica Sand 

I 

I 

Centralizer 

Screen 
2" 	(10 Slot) 316L SS 
Continuous Wrap  

Bottom Cap And 

_ 
— 

— — ..._ 

• 

Total Well Depth • • I se 
33.2-ft. 

6" Hole to 34.0-f t.— 

 

Samp e Interval ❑  No Sample Taken 	minimum 	!maximum 	average 



BOREHOLE DIAGRAM 
Page 1 of I 
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©ORISON-KNUDSEN ENGINEERS, INC. PRESSURE TEST RESULTS main 4/ 7 X /0-4 t/1„2_ 

TEST 1 Inflow pressure (Hp)  / 5 	psi x 2.31 .3 

Take Per Min. CFM x 7.48 - GPM 

feet TEST 3 	 Inflow pressure (Hp)  3 5 	psi x 2.31 .= 

_. 0 lake Per Min. 

Fir /Olt / Fr. = HG  I/ 13 FT  - HL + Hp 8 O. 	FT 

r 
K, CM/SEC 

-q ce,6y/a 
K 	a

L
x .011 In. 

HT x  

Project 

-7--c6-  4 tki 	fiv ves7.74A-/-7 aci 

Job Number. 

WP 44674 
7-4e-41... 23 

That Section: 

/ 5 	ID 	.29 
Bore Hole: 

4o 3 / 

Test Equipment identification 
e-r--4.77 AZoi../ nel-er-  

4 S - 	°C44,re---  

BORE HOLE Test By: 2_ cA.. ..ro  

Dale: "-Xi A r4 o/ 

Orientation: 

v 6-t-T.  • 
Size: 

3" 

Packers 
On Casing 

Groundwater Depth:  

2.2 . 6. r 	R. 

Gauge Height Above Ground 
S'4-11..k.._- v ri 

j i 5 i 	pt. 

Gravity Heed 	
- 

o•UP,4  3 	R. 

ME, MIN. 0  2 	3 4 7  8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. R. 

D 
4°'  

3 
t;\%  Is- 	ts \''\ A, 

1 

411% s  
?, 

'41  
1 AA 

01. 	‘`) \ 

1,4 	GPM 

CPA 

Total Head (HT) 	 Gravity Head (HG) 	+ Pressure Head (Hp) - 	Head Losses (HO 

J= 3 q 1 (40 	Ft  X413 FT 

K, CM/SEC 

/0 "1  

TEST 2 
TIME, 1118i. 0 1 2 	3 4 5 6 7 13 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. 

11 
\IIP 1  

,i  
0. 

\li 

krY V 
& 

\.N 4 	14‘1-.  

i 0? i  0 	GPM 

CFM 

K = 	0 (gpm 
HT (ft) x L (ft) 

r 
K 

HT x L 
x .0111n. 

+ Hp 024, 3 FT - HL  

vvi  

FT. = HG 6-7i ES Fr.  

lake Per MM. 

HT 

TIME, MIN. 0 1 2 - 	3 4 5 8 7 8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. <3\1a  . \ 

0 TI 

0e)  

b 
43 '  , 4 P  Ie.' 

& ir, 0 	GPM 

CFM 

K, CM/SEC 

COx /o --q 



Take Per Min 	i q .5 I c$ 1 4.5 I of.  
Total Head (Hr) 	= 	Gravity Head (HG) 	+ 	Pressure Head (Hp) 	- 	Head Losses (HO 

I 	I 	CFA x 7.49 - GPM 

FE HG + Hp 	 Ft - HL 
Fit  

K, CM/SEC x .011 In. 
r 

1/1 

X 

OIMORRI 
.11 

SN-KNUDSFJ4 ENGINEERS. INC. 
•MI =NNW. PRESSURE TEST RESULTS (FIELD) 

Prciectr-C 	r.,...,.........6,4„,_./..„-- 
e„.707:e...09 42,0_44 i-p) Ale..e,-- 

7—...C.4 

Job Number. 

w, A. die 74 
724 A. 8 

Test Section: 

1 9 	to 	07—, 
Bore Hole: 

ziO 	I 
Test Equiment Identification 
4er-7,71 #'°a,  tol 'tie ife-,■- 

M--r- 	,•z-e-,,ye.-- 

BORE HOLE 
Test BP- e..a-7ern 

Date: 772210/ 

Orientation: 

dam,.-,4 
Size: Le,' 

Packers 
On Casing 
Single/Double 
Hydraulic/Inflatable 

Groundwater Depth: 

-I. 03 I 
Ft 

Gauge Height Above Grounck 
/ 

3• 0 	 R 

Gravity Head: 

R. 

TEST )( Inflow pressure (Hp) 	

- 

psi x 2.31 = 3 feet 

TIME, M. 0 1 2 3 4 - 5 9 7 9 9 10 0 AMEFLAGE RAW 

Meter Reading 
Gallons or 
Cu. FL 

0 

)" 

0 . e 1%. 

- 

0  pc% • ‘ 
AO' 
v.  ; 

0  
...clib ' 
;- 

9 , _5 	GPM 

_ 

60,, =I 3 <1 co Fr 

 

Fil  

     

m K 	Wx .011 In. --UN 
HT (ft) x L (ft) 	 r (ft) X 

K, CM/SEC 

1 ...rx  (61' 

TEST 2 Inflow pressure (Hp) 

 

psi x 2.31 la 	feet 

 

TIME, MIK 0 1 2 3 4 5 6 7 9 9 lo a /WERAGE FLOW 

Meter Reading 
Gallons or 
Cu. FL 

GPM 

CRA 

Take Per Min. 

FE = HG 
	

FE + Hp 	 FT - HL FE 

 

K= 	 x .011 In. 	= 
HT x L 

  

K, CM/SEC 

    

TEST 3 Inflow pressure (Hp) 

 

psi x 2.31 = 	 feet 

 

TIME, MIN. 0 1 2 3 4 5 8 7 8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. 

GPM 

CFM 

Take Per Min. 

HT 



ONORRISON-KNUOSSII ENGINEERS. INC. 
0.111141. PRESSURE TEST RESULTS (FIELD) 

Projec 

ed okr4,1,0 ,1fa-740"-)  Al 
774-4 

Job Number. 

4i-g74, 
72.4,4._ 8 

Test Section: 

.-2 1 	b. 	34- r  

Bore Hole: 

49 3 / 
Test Equipment Identification 
Ca//v-r1 .0/okirc .deele•i-  
1./...f . 6 er-o-y e-- 

BORE HOLE 
Test 

By 
•e• Col- 745 

MON: 
IA2/0 / 

Orientation: • 	I  

VC/144e/ 
Size: 

3-4' r 

Packers 
• n_Casing 

Groundwater Depth: 

`"
2.3 / 

Gauge Height Above Ground: 

..0 	R. 

Gravity Head: 

Ft HYd;w1v411=, 

TEST 1 Inflow pressure (Hp) psi x 2.31 S 	 feet 

TIME, MIN. 0 1 2 3 4 5 6 7 8 9 • 10 0 AlIERAGE FLOW , 

Meter Reading 
Gedions or 
Cu. Ft. 

ND lirt.6- Idetr 
' .. 

O-.4 
r .... _ 

GPM 

CFM 

Take Per Min. CFM x 7.48 - GPM 

Total Head (HT) Head Losses (H1) Gravity Head (HG) 	+ Pressure Head (Hp) 	— 

TIME. INN. , 	0 1 2 3 4 5 6 7 8 9 10 • 0 /4/ERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. 

GPM 

CFM 

Ilike Per Min. 

HT - HL + Hp FT FE FE 

K 	 x.011 In. 
HT x L 

FE 

x r 

TEST 3 Inflow pressure (Hp) psi x 2.31 =3  

TIME, MIN. 0 1 2 3 4 5 8  7 8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. R. 

GPM 

CFM 

Take Per Min. 

FE I 
K, CM/SEC I 

I 

K 	(gPm)  	x .011 In.  "")  
HT (ft) x L (ft) 	 r (ft) 

feet TEST 2 psi x 2.31 Inflow pressure (Hp) 

Fr Fr. FE I 

K, CM/SEC 

)e, tip 5  
x 

HG FE - HL + Hp 

K 	
HT x L

x .011 tn. a 
X 

l+r 



WELDON SPRING SITE REMEDIAL ACTION PROJECT 

MONITORING WELL DEVELOPMENT FORM 
ES&H 9.1.3. Rev. 0, 2/99 

A  

PROJECT NAMEreSaia. awl 	Afaer /..sw  WORK PACKAGE Nal/0Z ,  
SHEET 2 OF 2 

DEVELOPED BY 
iog,z2/04.., At 7$ 7448•G E - - 

Well Number:  Mil" 4103/ .  Well Locations:  Atf,AVy/71"17  

• A.  
D- e/ 
Time 

Hrs. Dev./ 
Cum. Hrs. Dev. 

Gals. Pureed/ 
Cum. Gals. Purged 

pH Temp. 
CC) 

Cond. 
(Umhos) 

Turb. 
(NTUs) 

Remarks 

/40c 2•Ai...es 74-441 ZS-polo 7.9 di _i2. 2 37 elf 
5-52 .No4 11 27 7.9 JZ. 7 e . z 7 

Ali/ Zee 9 „7. 9 12.S.  Z.zsz feise. 
//1/3 2.46 leo 78 _17. 5" 2. a 3.5:0 A 
J'41/7 3z. 3/ 78 ,IZZ.. Z.SZ /9..e,  

ii•eZz 37 33 74  
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12.4 
/Z. 9 

Z. S3 
Z. £3 

yo, 7 
_Ate if /'72V 39 34 

eiyiz7 64Z 31 2 4 a./ Z.S3 7 $7 
i4 1 	• g/S" . 34 74 /2.9 .2.Tzs ,slo •  
?iga3 ','2 37 75.  /1•49 z_ •l $:99 
/434 S7 AS 75°  27 Z. 37 5/. 7S •  

/WA. S.3 34 TS' 12•6 z. sz 4463 
/414i Z. 40 75-1  /Z.7 Z.47 4.ect 
"lost 3 4/ 3.54  /z.10 Z.S7 . S13 

6/ 42.- 	• 7s4 a. A 2. $7 3.64. 
frileiS 1 4  3 	_ /3 zr / 2.4 z.sr .3- 2,7 _ 1 

/;/;lae. ,  -(44/7r," wimm./e 	 eit0 • fiel.0 ov4 ifrs/o/ 
#714.0.1oed c-f■as drPo /A410/ pedv- 7 oiyeat..44 -49, 
14geirsome-Amr-S . .41/4-ler e dir.c.fdr-e-ex Aleerid"-C 	 •4+--0e 
..444,17C4•1 doefrhos461.1-  9. Ads • .e.e..02.1,vahl 	- pas 71246/: 
3 waIt votr 	7 94'' - 

■40 



WELDON SPRING SITE REMEDIAL ACTION PROJECT 

,.0 BOREHOLE AND WELL COMPLETION LOG 	c, 
cn 

HOLE NUMBER 

MW-4033 
SHEET I OF 2 

NORTH (Y): 
1041600.21 

WELL STATUS COMMENTS 
ACTIVE 

LOCATION 
EAST SIDE OF ARMY PROPERTY 

EAST X : 
753099.98 

DRILLING CONTRACTOR 
LAYNE WESTERN Inc. 

DRILL RIG MAKE & MODEL TOC ELEVATION 
645.40 

HOLE SIZE & METHOD 	 ANGLE FROM HORIZONTAL 9 BEARING 
11" HSA -21.5: NX.17: 6" AIR - 47 	Vertical 

CME - 750 HSA/NX WL: I -4RTH -60 AIR ROTARY 
- BOTTOM OF HOLE (70) 
_ 	

47.0 
GROUN 	ELEVATION 

643.44 
DRILL FLUIDS & ADDITIVES 	CASING TYPE, DEPTH, SIZE 

Water core; Air ream 	 2" 316 SS MOn. Well 	 • 
2 tti .BEDROCK 

'-' 	21.5 
STICKUP 

1.96 

	

HYDR CONDUCTIVITY 	(cm/sec) 
K--- 	I.3x10 -4 	(Packer Test) 

DATE START 	 DATE FINISH 
5-7-01 	 5-9-01, Mon. Well 

F. g. 	WATER LEVELS & DATES 
g 3 7 	• 
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LITHOLOGY BY  
ALAN BENFER 
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WELL DIAGRAM 

3  
DESCRIPTION AND REMARKS 
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ML SILT, low plasticity, with hair roots, dark brown, 
- 

	
moist soft, ML. 	Possibly Peoria Loess. • , 

" 

mil 
116  

- 

_, 

-, 
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- 
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_ 
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- 

- 
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. 	_ 
_ 

- 

- 

610— 

Protective 
Casing with 
Locking Cover. 
2-ft. Diameter 
Concrete Pad With 
4 Protective Posts 

\ \ 

\ 

•\ 

■\. i 

/. 

\N 
 

/ CL 

e/. 
 

CLAY, silty, low plasticity, some FeOx, some roots, 
mottled light and reddish brown, moist, soft, CL. 
Roxanna-like Ferrelview Clay. 

CL as above, with MnOx and Fe0x, mostly light 
gray. 	Roxanna-like Ferrelview Clay, 

. 	 . 
CLas above, light gray to light brown, dry, hard. 
Ferrelview Clay. 

CL as above. 

_ 	CL as above, still dry. 	Ferrelview Clay. 	
 O

fv
  	

 

Well Casing 
2" 316E Stainless 
Steel  

II" Diameter 

\ 

• 

1.4,4  

"A 
AF y ifei, 
01  . 

I; Nee 
TOO 

. ■4/7 

PO idy 0 
0 	• 

CH 7 	CLAY, high plasticity, minor sand, carbonized roots, 
mottled light gray and yellow brown, moist, firm, CH. 
Clay 	Till. 	Fine gravel at 12' . 

CH as above, with gravel, hard. 

_ 	CH as aboVe, with gravel, damp, hard. 

CLAY, high plasticity, with -40% chert and  
weathered limestone gravel, angular, mottled gray 
and yellow brown, damp, hard, CH. 	Clay Till.  

CH as above, -25% sand and fine gravel. 	Clay Till. 

— 	CH with sand and gravel. 	Possible limestone/chert 
_ 	bedrock in tip at 21.5'. Grout 	("Groii  t-Well") 

z 

Borehole 

High-Solids Bentonite 	 

' 

• 

- I r.HRT. Auger refusal at 21.5'.  

NX-I, 2I.5'-27.5'. 	Recovered only 6" of chert 
- 	rubble. 	Loss zones unknown. 	Approximately full 

fluid return. 

NX-2, 275 . -3 4.0'. 	Loss zones unknown. 	Longest 
core piece is 3". 	Upper 3" is predominantly chert 
rubble. 	Then 6" of moderately weathered limestone, 
argillaceous, very light gray 	(NB). 	Next 8" is 

_ 	moderately strongly weathered limestone, light 
brown 	(5YR5/6) to yellow brown 	(10YR5/4) with 
minor flecks of chert: followed by 4" of highly 
broken chert. 	Bottom 6" is a mixture of yellowish, 
moderately strongly weathered limestone and light 
colored chert. 	Nearly full fluid return. 	Weathered 
Burlington-Keokuk Limestone. 

NX-3, 34.0'-41.0'. 	Loss zones are unknown. 
Longest core piece recovered is 3 1/2". 
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Bentonite Chips 

/ 

um f 
.. I am 
i 

No  I 	I 
- i 

Predominantly 	 limestone, strongly weathered 

Samp e Interval 1=1 No Sample Taken 	minimum 	Tmaximum 	average 



WELDON SPRING SITE REMEDIAL ACTION PROJECT 

0 BOREHOLE AND WELL COMPLETION LOG 	
0 

	 HOLE NUMBER 

MW--4033 
SHEET 2 OF 2 

NORTH (Y) : 
1041600.21 

I WELL STATUS/COMMENTS 
ACTIVE 

LOCATION 
EAST SIDE OF ARMY PROPERTY 	• 

AS 	X : 
753099.98 
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DESCRIPTION AND REMARKS 
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WELL DIAGRAM 
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40- 
•7n1 
36772" 

70-  

5.8 

I CHRT  
LMS _ 	broken, eroded and vuggy, mostly dark yellowish. 

orange 	(10YR6/6), with -25% interspersed chert. 
Minor chert/limestone breccia near the top of the 
core. 	Appears to be water-bearing. 	Strongly 
Weathered Burlington-Keokuk Limestone. 

@ 36'. 	Lost circulation permanently. 

NX-4, 41.0'-47.0'. 	Loss zones are unknown. 	Mostly 
strongly weathered limestone, dark yellowish brown 
(10YR6/6), eroded, vuggy, locally can be scratched 
with fingernail, breaks into coarse sand-size 
particles, abundant tiny specks of MnOx with MnOx 
also following microfractures, some calcite, minor ,_._ 	chert. 	Bottom 3" is vuggy calcite. 	Strongly 
Weathered Burlington-Keokuk Limestone. 
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7—Static Water Level 
@ 36.2 tt. 	 —4"1".1_.P . 
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• - 
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Centralizer I - I 
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Screen 
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I - I -1 2" 	(10 Slot) 316E SS 

Continuous Wrap I No 	I 

45 

— NX-4 .. 1 
I ■ I 
. I 
I - I 
- I 

I 	IN I 
El I FilterpaCk 

20/40 Silica Sand — 

—  
I - I - I 
I No I 
I ■ L 

50- 
- 

55- 

60 - 

65- 

75- 

Total cored depth. 47.0', 5-8-01. 	Hole reamed to 
6" diameter to 47.0' and a 2" monitoring well was 
constructed. 

- 	CONSTANT HEAD SINGLE PACKER TEST RESULTS 
36.0 - 47.0-ft. K = 1.3E-4 cm/sec 

. 

Bottom Cap And 
Total Well Depth 
47.0-f t. 

Samp e Interval ❑  No Sample Taken 	7minimum 	!maximum 	average 



BOREHOLE DIAGRAM Page 1 of 1 
MW-4033 	, 0 0 
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TOC: 645.40' 
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Concrete Pad With 
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36.0 (beg) 

Packer Test: 
K=i3s10 -4  cm/s 

47.0 (end) 
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iffig 

Borehole 

igh-Solids Bentonite 
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01
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\ 

\ ■ ... 
s 	entralizer 

S. / 

4 
/ 	eal 

3/8" Enviroplug 
Bentonite Chips 

--Static Water Level 

I 

@ 36.2 ft. 

entralizer 
3 

5.8 

34.0 _ IC 
al 
m cm 
IC ilY 
MI 
IC 
of 
ic, CII 
IC CBI 
CI 

lic 
of m 
pH 

1=111 
ICI  

CIII  

(609.4) 

(ece7..401 

46.13' 

I 
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_ 
— 

1 
Mbksw _ 	creen — 	2" (10 Slot) 316E SS — — 	Continuous Wrap _ 

_ _I_ — 
ilterpack 

_ 
_ 	

20/40 Silica Sand 

47.0 	 (596.6) 
47.0' 

• (598.4) 

gmtnimum ymaxlmum Zaverage 



k 	FT 14020 1 	FT  

(gPm)  	x .011 In. —L-S- HT  (ft) x L (ft) 	 r (ft) 
K, CM/SEC 

itS X/(r4  

HT Ft 3 c FT. + Hp 44 .1— Ft  — HL 

x .011 In. 
r 

HG 

Inflow pressure (Hp) ,34  psi x 2.31 = 03  feet TEST 3 

/66.3 FT HG  69,3 4- Hp 

HT x 
Lx .011 In. L. K, CM/SEC 

$eio-V 

OLSORRISON-KNUDSEN ENGINEERS, INC. 
• 100 NUNN • WO*. COON. PRESSURE TEST RESULTS (FIELD) 

Project: 
6e WtSfa, daat /* 07141. 

c/c/d .617441,  it 

Job Number: 
r--.0-eck-- 

zi87,4 g .a 
Test Sect I3o;14/  

4033 to  4I7•0 
Test Equipment bent' ation 
.5e-e/S4A-45 •• te/itle-P4r-r-  
Vtikv  ,rii.S1-07401 GAN- .1" 

etr-,-.....r.s4e-r-c.. Igr-44-5- c-  

BORE HOLE Test BA.. 46  

Date* 6.01 1 _ . 	a ea 1 
Orientation: 

Ye d. 

Size: 

0 3. a 
Packers 

• . 	 • 	ng  
drit„:111. • • 

• 

Trounchvater Depth: 

•1, 3.6  I 	
Ft. 

Gauge Height Above Ground: 

, zet 	Ft. 

Gravity  Head: 

39 	 Ft. 

TEST 1 
	

Inflow pressure (Hp)  /0  	psi x 2.31 =-2  3 4  feet 

TIME, MIN. 0 1 2 3 4 5 6 7 6 9 10 0 AVERAGE FLOW 

Meter Reading  
Gallons or 
Cu. Ft. 

94 323  Z , 110  •iti  

0 
* .g., 

G 
_ . 

2 , 0c) 	GPM 

_ 	 CFM 

Take Per Min. 	149/ tiolIZDA 	I 	I 	I 	I 	I 	1 CFM x 7.48 - GPM 

Total Head (HT) 
	

Gravity Head (HG) 	+ 	Pressure Head (Hp) 	- 	Head Losses (H1) 

1 - I z 	 inflow pressure (rip) w x z.u1 =7414. teet 
TIME, MIN. 2 0 1 2 3 4 5 6 7 9. 9 10 	. 0 AVERAGE FLOW 

Meter Reading  
Gallons or 
Cu. Ft 

4:1' r 
• */". 
* 

4111 
:So  
al, 

li ' 
.! 40 di it‘, .? • 3 	GPM 

• CFM 

Take Per Min. 	123M.31143243:131 	I 	I 	I 

Fr. 

K, CM/SEC 

.2 X/ 

TIME, MIN. 0 2 3 4 .5 6 7 8 9 10 0 AVERAGE FLOW 

Meter Reading  
Gallons or 
Cu. Ft 

/Z 

3, 
• c" 

G 
Z. 

, 
41 ci 

a. 	 7 	GPM 

• CFM 

Take Per Min. 	13* G W.G71Z4411ZZ 4 	I 	I 	I 	I 	I 



- HL FT. HT FT = HG  

K = 	 x .011 In. 
HT x L 

\ 

+ Hp 

X 

K, CM/SEC 

FT. Fr. 

- HL FT. = HG HT 
	

Fr. 

K = 	
x L 

x .0111n. 
HT  

FT. s, + Hp 

X 

K, CM/SEC 

FT. 

*MORRISON-KNUDSEN ENGINEERS, INC. 
• 1110 PRESSURE TEST RESULTS (FIELD) 

Project: 
1   ,eolf O

d

G- 01 ;4- 

‘e 	 g 

Job Number: 
70

6
c A 

474 

 

 

Test Section: 

34 •0 	to 'V7O 

Bore Hole: 

Mk/ iep33 
Test Equipment Identification 

Joe, oc..0 •04 0,01g/G• L  

ifilt„eer5,44 7/77A-Oteo• r- 
re:Lae-re, ..17 --  

BORE HOLE Test By: 

Date: s--74510  / 

Orientation: 

Ve,* 
Size: 

03.,, , 1. 

Packers 	 ••• 	, 
• • 	= km 

Hydratif• 411M:rs• 

-uroundwater Depth: 

-t. 3-6 - 	• 	Ft. 

Gauge Height Above Ground: 

/ 
3- `---' 	 Ft. 

Gravity Head: 
• 

-. 	i 	 ::1 	 Ft. 

TEST 1 Inflow pressure (Hp)  /0  psi x 2.31 = ye. I  feet 

TIME, MIN. 0 1 2 3 4 5 6 7 8 9 10 0 AVERAGE FLOW - 

Meter Reading 
Gallons or 
Cu. Ft. 

%  
Zr 31. 

w■ co 
451 

6,\ 
•ci 3g 
S 

17' 
k7 

.., 
,,,Z . o 	GPM 

CFM 

Take Per Min. 	 10•041 4414091 e. g 0 iti 	T 	I 	1 	1 	1 	I CFM x 7.48 - GPM 

Total Head (HT) Gravity Head (HG) 	+ Pressure Head (Hp) 	- Head Losses (HO 

Ga.? - 	Fr  

  

.23. / 
	

FT. 

   

FT 

"Pm)  	x 011 In  "ft)  - HT (ft) x L (ft) 	 r (ft) x 
K, CM/SEC 

/t X /0 -1  

TEST 2 Inflow pressure (Hp) 	 psi x 2.31 = 	 feet 
TIME, MIN. 0 1 2 3 4 5 o 7 8 9 10 . 0 AVERAGE FLOW 

Meter Reading 
. Gallons or 
Cu. FL CFM  

 GPM 
• 

Take Per Wm 

TEST 3 Inflow pressure (Hp) 	 psi x 2.31 = 	 feet 
TIME, MIN. 0 1 2 3 4 s 6 7 8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. FL 

GPM 

CFM 

Take Per Mln. 



WELDON SPRING SITE REMEDIAL ACTION PROJECT 

MONITORING WELL DEVELOPMENT FORM 
E.,S&H 4.4.8.2, Rev.O, 5/95 

PROJECT NAME07 7. 	/e..A 23-f vc.sX,471/04VORK  PACKAGE No.77e-sk- 1‘07.0.  
SHEET 2 OF 2. 

• '''' DEVELOPED BY 	Wediafil A4  

Well Number:  Mil 4033 	Well Locations: 

,..g.. 
Date/ • 

'Time 
Hrs. Dev./ 

Cum. Hrs. Dev. 
Gals. Purged/ 

Cum. Gals. Purged 
pH Temp. Cond. 

., 
Remarks 

744,AeA/dite 
Arfillyo/ 
40.44,--  _ /4 77 /7-q 4 Se. 3 

low ? 7 _< / 7 3 0•1., Jogyz, 
m41' so 7c /‘. _o-4 24 4 
/as-'7_ 2z 	• 74 a.tz 0.47 ze,/ 

/.05-S- 2-/-/Z 7 47z /4.r 0-G, '7a 
co 5"g 2-z.- /4.4I a./.9 /4- l 
1621____ 
//off 

___Ze 7 421.  

7 y 
/•'71  

.a.z, 
o.72 
o- 7Z 

/3.0  
/.0. 8 .00 

4f4 7 .Zi 7 le _ ,/. D.-73 4./0 

.///0 ii-  ,..3- ei it • il  /G. Z. 04,7z: 8,17 
• 

. . 

head i‘o 	/7 fell- 



WELDON SPRING SITE REMEDIAL ACTION PROJECT 

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

PROJECT NAMEQ/ 44/ .7 , 	 74-'' WORK PACKAGE 
SHEET j OF 2 

NG, 
./.o41 	• a- 

Well Location: 7" 141° ' / 

DEVELOPED BY 

1.  

2. Date of Installation:  ..s79/ot  
3. Date of Development:  S7/41V0/  

Well Number.:  "?.141 -  
AL-e-•-7 /2.--orty-7 

4. Static Water Level: Before Development34-7  ft.; At least 24 hrs. after  -34-- 	ft. 

5. Organic Vapor: Before development  Ai6  ppm; After development 	 ppm. 

6. Quantity of water loss during drilling, if used: 	gal. Ge.-0.104034/./7  

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

8. Depth from top of well casing to bottom of well:  441...r 	ft. (from Well Installation Diagram) 

9. Well diameter: 	0 	in. 

10. Screen length:  /D 	ft. 

11. Minimum quantity of water to be removed:  /7 gal. 

12. Depth to top of sediment: Before development/✓ 0We,   ft.; After development  .440-re.e....  ft. 

13. Physical character of water (before/after development):/e//oW  irowsv/C/ezicr  
. 

14. Type and size of well development equipment: Z 4f6,"e4ed#7‘-‘ '0e-e-gab -":40 

15. Description of surge technique:  'Est-4:C se....d /m We/ "e4.A.4,  

16. Height of well casing above ground surface: 	2 .r 	ft. (from Well Installation Diagram). 

Quantity of water removed: 	.,14  gal. Time for removal: 	  hr./min. 



WELDON SPRING SITE REMEDIAL ACTION PROJECT 

BOREHOLE AND WELL COMPLETION LOG 	ce 
LD 
0 

v, , 

HOLE NUMBER

MW — 403 4 
SHEET I OF 2 

NORTH (Y): 
1041354.78 

WELL STATUS/COMMENTS 
ACTIVE 

LOCATION 
E.EDGE OF ARMY PROP., SW CORNER CHEM SITE 

DRILL RIG MAKE & MODEL 
CME - 750 HSA/NXWL; I - R TH-60 AIR ROTARY 

EAST (X): 
753404.87  

TOC ELEVATION 
. 656.89 

DRILLING CONTRACTOR 
LAYNE WESTERN Inc. 

HOLE SIZE & METHOD 	 ANGLE FROM HORIZONTAL & BEARING 
11" HSA-29.5; NX-52; 6" AIR-55 	Vertical 

6 6  BOTTOM OF HOLE 	TO 
,,- 	55.0 

GROUND ELEVATION 
654.15 

DRILL FLUIDS & ADDITIVES 	 CASING TYPE, DEPTH, SIZE 
Water core; Air ream 	 2" 316 SS Mon. Well 

7 	BEDROCK 
.,.̀" 	29.5 

STICKUP 
2.74 

DATE START 	 DATE FINISH 
4-27 - 01 	 5-4-01, Mon. Well 

,E g 	WATER LEVELS & DATES 
''- 6 	7 	v HYOR CONDUCTIVITX 	crnirsiT Y- 

K. 1.6x10 	(Packer Test) 

D
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e
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cl

as
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LITHOLOGY BY 
ALAN BENFER 

ST
R
A

T.
  U

N
IT

 

EL
E

V
A
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O
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•
 fe

et
 

DESCRIPTION AND REMARKS 

WELL DIAGRAM 

- 

10 — 

20— 

25— 

30  

35' — 

- 

-- 

- 

- 

- 

-, 

— 

- 

— 

— 

— 

— 

— 

— 

— 

— 

15_  

SPT - 1 

SPT-2 

 SPT-3 

SPT-4 

SPT-5 

SPT-6 

SPT-7 

SPT-8 

SPT-9 

SPT-10 

SPT-Il 

SPT-12 

SPT-l3 

SPT-14 

SPT-15 

NX-1 El 
22/68" 

5 

S 

7 

10

I I 

16 

16 

15 

51 

32 

70+ 

7.5 

FILL CLAY, silty, medium plasticity, with hair roots, trace 
_ 	fine gravel, dark grayish brown, moist, soft, CL. 

Fill. 

- 

i 
\ 

- 

650H 

_ 
645- 

- 

640- 

635- 

6.30- 

625- 

Protective 
Casing with 
Locking Cover. 
2-ft. Diameter 
Concrete Pad With 
4 Protective Posts 

\ r 

r  
CL 

CH 
AO 	  

CLAY, medium plasticity, mottled black, yellow brown 
and light brown;moist, soft, CL. 	Roxanna - like 

- 	Ferrelview Clay. 

CL as above, mottled light gray and light brown. 

'N 

. 

'N 

■ 

1  	
 

CLAY, high plasticity, some MnOx, mottled light gray 
and yellow brown, moist, soft to firm, CH. Ferrelview 
Clay. 

CH as above, mostly yellow brown. 

- 
CH as above, some slickensides, some carbonized 
roots. 

CLAY, high plasticity, some Fear and MnOx, mottled 
light gray, yellow brown and black, moist, firm, CH. 

- 	Ferrelview Clay. 

Well Casing 
2" 3I6L Stainless 
Steel 

N 

\, 
N 

S.. 
N 

7  
or, 
AF p •   4 
0 	4 

4 i I 

If', e 
0 	, 

leA),  V 

. 	• i 

CH 
— 	

No recovery, gravel up to 1.5". 

. 

CLAY, high plasticity, trace fine sand, some MnOx, 
slickensided, moist, hard, CH. 	Clay Till. 

CH as above, considerable MnOx. 

' 
CLAY, high plasticity, trace fine to medium sand, 
MnOx, orange brown with black, moist, firm, CH. 	Clay 
Till. 

Poor recovery, CH with chert and weathered 
limestone gravel, brown and yellow brown, moist. 
hard. 

CLAY, high plasticity with -40% highly weathered 
- 	limestone gravel, yellow brown, moist, hard, CH. 	Clay 

Till. 

CH as above. 

' 
As above. 	Clay Till. 

Borehole  
II" Diameter 

High-Solids Bentonit 
Grout 	("Grout-Well") 

Centralizer 

LEE_ 
CHRT Poor recovery. 	Loss zones unknown. 

LIMESTONE, moderately weathered with oxidized 
sulfides, highly fractured with rubble, mostly light 
gray to yellow brown, some styolites, 2" high plastic 
clay seam, light gray. 	Chert in bit. 	Partial fluid 	• 
return. 

I  M
b

k
s
w

/M
bk

w 
 —

01
  

\  

!... 	%. 
'/ 
. , , 

/ 

_ 

620- 

Seal 
3/8" Enviroplug 
Bentonite Chips 

I Samp e Interval ❑  No Sample Taken 	minimum 	!maximum 	average 



WELDON SPRING SITE REMEDIAL ACTION PROJECT 

BOREHOLE AND WELL COMPLETION LOG 	Ln 

-HOLE NUMBER- 

MW-4034 
SHEET 2 OF 2 	 . 

--, NORTH (Y): 
1041354.73 

W LL 	ATU 	COMM N S 
ACTIVE 

LICATION 
E.EOGE OF ARMY PROP., SW CORNER CHEM SITE 

EAS 	X : 
753404.87 

D
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DESCRIPTION AND REMARKS 

S
T
R
A

T.
  U

N
IT

 I 

WELL DIAGRAM 

E
L

E
V
A

T
IO

N
  

fe
e

t 

- 

— NX-2 3. 
16/82" 

Z 
14/58" 

0 

0 

I Las 
CHRT_ Poor recovery. 	Loss zones unknown.  

CHERT, with some oxidized sulfides and oxidized 
fracture surfaces, light bluish gray, traces of highly 
weathered limestone. 	Possibly water-bearing. 
Nearly 	full 	fluid return.  

Recovered only I.2-ft. 	of chert rubble, light bluish 
gray, some speckled, fractures are dendritic. 
Nearly full fluid return. 

Total core loss. 	Recovered only 0.9-ft of chert 
rubble, trace of highly weathered limestone. 	Full 
fluid return. 

- 
I   

	
 

M
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P 

!II 

. 

e 

615 

610 

605 

600 

595 

590 

585 

580 

I m 
I 

I No f 
I 

I 
- I 

 I 
I 

40 

- 

45 

50- 
- 

— NX-3 

— NX-4 

6" Diameter 
Borehole 

Centralizer 	  

---static water level 
@ 46.79-f t. 

I • 
I 

- 
I 

I 
I 	I 

I 

as 
I 	I 
. 1 

I . I 
. 1 

I- I 
- 1 
I - ( 

Filterpack 
20/40 Silica Sand 

Screen 

. 
I - I . 1  
1 - I' 2" 	(10 Slot) 316E SS

Continuous Wrap 

Bottom Cap And 	3■ alml:-- 
Total Well Depth 
55.0-f t. 

. 	. 

 _ 
' — 

55- 
- 

- 

60- 

- 

65- 

- 

70- 

75- 

Total cored depth 52.0', 5-2-01. 	Hole reamed to 6" . 
diameter to 55' and a 2" monitoring well was 
constructed. 

_ 

- 	 CONSTANT HEAD SINGLE PACKER TEST RESULTS 
40.0 - 52.0-ft. K = 1.6E-7 cm/sec 

- 

- 

- 

OE Sample Interval ❑  No Sample Taken 	minimum 	maximum 	gaverage 



BOREHOLE DIAGRAM 
Page 1 of I 

MW-4034 
0 
cc 

Elev Depth > 	 Hydrologic 
MSL BGS 	

• 

ROD Values 	Strati ra hic Unit 	4 	 Testing  

TOC: 656.89' 

• • 

40.0 (beg) 

Packer Test: 
K=1.6x10 -7  cm/s 

52.0 (end) 

rotective 
Casing with 
Locking Cover. 
2-f t. Diameter 
Concrete Pad With 
4 Protective Posts 

ell Casing 
2" 316L Stainless 
Steel 

I" Diameter 
Borehole 

igh Solids Bentonite 
Grout ("Grout-Well") 

entralizer 

eel 
3/8-  Enviroplug 
Bentonite Chips 

---static water level 
@ 46.79-ft. 

ilterpack 
20/40 Silica Sand 

creen 
2" (10 Slot) 316L SS 
Continuous Wrap 

55.0' 
(599.2) 

54.8' 
(599.3) 

29.5 

39.0' 
(615.2) 

45.0' 
(609.2) 

650 

-5 

160 	 0 	 Fill 80 60 40 20 
1.8 

0 v 

645—e 
—10 

640—P- 
- 15 

635-1- 	' 
— 20 

14.0 

Oct 

6301 

-25 

6251  

-30 

620-- 
-35 

6151  

- 40 
- 	2 

6101  

-45 

605—'• 
-50 

52.0 

600-1-  

-55 

7.5 

Mbkoi/Mbkw 
' Diameter 

Borehole 

entralizer 7 

minimum !maximum !average 	• 



K, CM/SEC 

-)( id -7  

,23. 	Fr. 

K = 	Q (gpm)  x .011 In. 	= 
HT (ft) x L (ft) 	r (ft) 

411-2-feet Inflow pressure (Hp).1e2 	psi x 2.31 TEST 2 

49. FT.  44 r 0 	
Fr. 

x. 
x .011 In. 

r 
K, CM/SEC 

4 X/0 -7  

a 
X 

• K. CM/SEC 

Y /0 -7 
K s 	x .011 In. 	= 

l+r x L 

©MORRISON-KNUDSEN ENGINEERS, INC. 	PRESSURE TEST RESULTS (FIELD) • MOMIll0•1•••••••• COMM. 

PmIiPjeci/%/e/ r 

/#04At Yee0# 

 

 

Job Number 

7:44 vizi" 
Test Sectio7 

4#4,..a  

--- Bore071:1  . 

ile3,-/ 

, 
/cv 

, 	FL 

to  .. 47  

Test Equipment Identification 
••.5---0-7..‘e..e-S /04i0sW otee-lese" 

 y Z.7.s.,6-1.e.ove#1 14" 
4Sext- pc.- 97-0._...76.. ____,Ope 

BORE HOLE 
Size: 

T Test By; 
 -- /r' 

Date: /0 00_, 
.6.--zo  

Gravity Head: 

4 49 

• tation: 

Ve-f-Ae■- Lo er  
Packers 

itici 
Groundwater Deplh: 

434 w  ......_  

Gauge Height Above Ground: 

1 
a.o 	 . Hydra 	ZOO "Xi 

TEST 1 	 Inflow pressure (Hp)  /0  

 

psi x 2.31 	, I  feet 	.‘e.a/er--goi 

 

TIME, MIN. 6 1 2 3 4 5 8 7 8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. FL 

7 
7. 
.70  

7 
• 3 

& 

7  # /c 
5 

7 7b  
1 

7 
/7  

4 
7 
i 9 

 I 

0 C 	GPM 

CFM 

Take Per Min. 	0:08atee I .07 I .4 ...09 	CFM x 7.48 - GPM 

Total Head (H1-) 	= 	Gravity Head (HG) 	+ 	Pressure Head (Hp) 	- 	Head Losses (HO 

TIME, MIN. 0 1 2 3 4 5 8 7 8 9 10 .  0 AVERAGE FLOW 

Meter Reading 7 
V . 2 7 z 7: a 7„ 2 7  . 

a 0 . 0 /  A-ft GPM  
Gallons or e 1 4 S'  4 
Cu. Ft. p o Z.- 7 1 SI  CFM 

Take Per Min. 	I 0 /01.0/2 L D id. ei ► 1.0/21 	I 	I 	I 	I 	I 	• 

X /0 

52.5 FE  =HG 4', ", 
+ Hp 442, 2  FT -HL FT. 

TEST 3 Inflow pressure (Hp)  3 	psi x 2.31 .49, 3  feet 
TIME, MIN. 0 1' 2 3 4 .5 8 7 8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft 

3 7 	. 3L 
7 3  
• 

‘,
7' 

7 I 
07 • 

(9, a2gPm 

 CFM 

• 0 / Take Per Min. 	.0/ . 

HT HG 4(e. 4- Hp 1,91 ,) FT  

     



MORRISON•KNUDSEN ENGINEERS, INC. PRESSURE TEST RESULTS (FIELD) 

TEST 1 Inflow pressure (Hp)  /0 	psi x 2.31 =4;3- /  feet 

CFM x 7.48 - GPM e)/4 	o of -oil 
= 	Gravity Head (HG) 	+ 	Pressure Head (Hp) 	- 	Head Losses (HL) 

Take Per Min. 

Total Head (HT) 

TEST 2 Inflow pressure (Hp) psi x 2.31 = 	 feet 

HT Fr HG FE + Hp FE - HL 

X 
K, CM/SEC 

K= 	x.011 In. L = 
x L 

TEST 3 Inflow pressure (Hp) psi x 2.31 = 	 feet 

HT FE 

• 
;WS-,  /-C---  7C 	 . 

Job Number-. 

7:e_eA  4/07A 
Test Section: 

441. e' 	to  -C-2  -e9 

Bore Hole: 
"464(/ 

4.0 354  
/ / • 
//tieel 14  • 

Test Equipment Identification BORE HOLE Test By. 
‘e--e'lz-Lt5 olefeLd Aee.-1-ef Orientation; Size: 

,774,-. 

Vole-ge y Z n-.1-tira_xie,,  74. 	Ve---t--  - 3,06, Date: 
/ preSSu..ryr-- ai 	a- 

IlLiroundwater 
SZ.3./.) / 

Packers 	 1' Depth: Gauge Height Above Ground: Gravity Head: 
• , 	ng / 

• raul•4rjrZ17 Ft. = • 0 	Ft. Ft. 

TIME, MIN. 0 I 7 2 
_ 

3 4 5 6 7 a 9 10 CI AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. 

7. 
147. 

--CI 

7 
4:7 

'le 

7  
. ‘114 

Z 

7  
dic 

3 

7  
14_ 

5- 

e, , p / / GPM 

CFM 

X 
K, CM/SEC 

-7  X /0 -7  
(gPm) 	x .011 In. "ft)  = 

HT (ft) x L (ft) 	r (ft) 

6,9.7 	FT  4♦ . 40 	Fr.  Fr. FE 

TIME, MIN. 0 1 2 3 4 5 8 7 8 9 10 CI AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. 

GPM 

CFM 

lake Per Min. 

FE 

TIME, MIN. 0 1 2 3 4 5 6 7 8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft .. . 

GPM 

• CFM 

Take Per MID. 

= a 	x .011 In. 
x L 

K, CM/SEC 

FE HG + Hp 



WELDON SPRING SITE REMEDIAL ACTION PROJECT 

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

PROJECT NAME 	 WORK PACKAGE NO.  4467.4  
SHEET 1 OF 2 

DEVELOPED BY 

1. 	Well Number.: 	/b1/  

2. 	Date of Installation: 	  

3. Date of Development:  .6-7/4/a/ 	S72./0/  

4. 	Static Water Level: Before Development if G ft.; At least 24 hrs. after  ee3-S-491.5  ft. 

6. 	Quantity of water loss during drilling, if used: 	gal. se•ar...•• ■•,•1 

Quantity of standing water in well and annulus before development:  /AS'', S.: 4 gal. 

8. Depth from top of well casing to bottom of well:  5.7 6-4  	ft. (from Well Installation Diagram) 

9. Well diameter:  2.0 	in. 

10. Screen length:  /0,o 	ft. 

11. Minimum quantity of water to be removed:  /7 gal. 

12. Depth to top of sediment: Before developmentAlsou...  ft.; After development  Alevz.c--  ft. 

13. Physical character of water (before/after development): 	OWArDuzzi  

14. Type and size of well development equipment: 2.0 49 ,2(.44_44411S 	 04.42 

15. Description of surge technique:  /,,ls 	C.4SG 4'ig!-Ce.e. /Pet.44,  

/P &4.90/7 743 c‘74!)- 	 74  
, 

16. Height of well casing above ground surface: 	72, 	ft. (from Well Installation Diagram). 

Quantity of water removed: 	 gal. Time for removal: 	  hr./min. 

5 
5. 	Organic Vapor: Before development  A//.4 ppm; After development 	 ppm. 



DEVELOPED BY 

WELDON SPRING SITE REMEDIAL ACTION PROJECT 

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

. PROJECT NAME,#;71e-- e '&" "/e..171 	WORK PACICAGENO.r.246-  4/874  
SHEET OF 2 

Well Number:  PEW "`",e,  3 	Well Locations' 

Date/ 
Time 

Hrs. Dev./ 
Cum. Hrs. Dev. 

Gals. Purged/ 
Cum. Gals: Purged 

pH Temp. Cond. 
_72 

• Remarks 
e-4,:41/ 

c/o/0t 
/..6,  7 $. 4 2.,AD liPt .5-3 270 
/4iec 9 77 /% s €9. S7 at2 
0.7ver 
p8.,0 // A 3 /4. 3  49. CZ. 1/44  

PliV /3 78 (4.'7 o-s7 s-  7 
06 i8 lc 	-.— 7-0 16.8 .o•.ce a 
/3A0 /7 17 /7. p.s2 igg 
/3/o /8 77 /73 „0.S7 4lJ11  
45 /it  l f A7 izere  .9-'0 ',33 

5743/0/ 
dpeitoe, 0/ 0.o /7 4/ ...4.49 7S7 
ogees-  2e, 2S /7,6,  0.4e.C" l,,f 

oP 6 2-3 7-7 /7 .5 4/4 iete  

OffZ.  .21( 77 /Z4' .  • $0.S...  8f‘• 
07A fie I 
agee, 0  ft   • 7 .7 1G-c,  .44)3 ês9 
0$08 24-  7.7 /;.4i  0'..g /418 

01/5"-  24,  77  
7.7 t174 

/75 5.44,9 
o , diS 

70.3  	 

A?. / Pgif • 27 
_ L/7- 1 de8  

77 . ii (74'.7.  

z 	6 	:Op 

! 4• 4/6  i 443  



WELDON SPRING SITE REMEDIAL ACTION PROJECT . 
BOREHOLE AND WELL COMPLETION LOG 	Li,  Lo 

`L' 

HOLE NUMBER 

MW-4035 
SHEET I OF 2 

NORTH (Y): 
 J040720.96 

WELL STATUS COMMENTS 
ACTIVE 

LOCATION 
ARMY PROP. AT OLD LOCO. MAINT. BLDG. 

EAST X . 
753325„41 

DRILLING CONTRACTOR 
LAYNE WESTERN Inc. 

ORILL RIG MAKE & MODEL 
CME - 750 HSA/NXWL; I - R TH - 60 AIR ROTARY 

TOC ELEVATION 
669.37 

HOLE SIZE & METHOD 	 ANGLE FROM HORIZONTAL & BEARING 
11" HSA - 36.5; NX - 57.3; 6" AIR -S 7.5 Vertical 

6 6 	BOTTOM OF HOLE 	(TO) 
L.. - 	57.5 

GROUND ELEVATION 
666.58 

()RILL FLUIDS & ADDITIVES 	CASING TYPE, DEPTH, SIZE 
Water core; Air ream 	 2" 316 SS Mon. Well 

-7 ,'.." 	BEDROCK 
g od 	36.0 

STICKUP 
2.79  

DATE START 	 GATE FINISH 
5 - 10 - 01 	 5 - 15 - 01, Mon. Well 

■cI a- 	WATER LEVELS & DATES 
8 5 	• 

HYDR CONDUCTIVITY 	(cm/sec) 
K= 6.6x10 -3  (Packer Test) 
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LI THOLOGY BY 
ALAN BENFER  
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DESCRIPTION AND REMARKS 

WELL DIAGRAM 

10- 

15 

20-- 

25 

- 
- 

30- 
 

- 

- 

35-- 

-- 

— 

-- 

— 

-- 

-' 

— 

— 

— 

— 

— 

-- = 
— 

---SPT-10 

SPT - I 

SPT-2 

SPT-3 

SPT-4 

SPT-5 

SPT-6 

SPT-7 

SPT - 13 

SPT-9 

SPT - ii 

SPT-I2 

SPT-13 

PT - I4 

PT-I5 

SPT-16 

SPT- 17 

SPT-18 

13 

4 

II 

18 

15 

20 

26  

25 

23 

27 

38 

32+ 

33 
. 

50+ 

66 

I 

FILL GRAVEL, angular. 	Road base material. 
- 

@ 2.0'. 	Coarse sand-size asphalt fragments. 	Fill. 

- 

I 

ii 
iI 
IN 

& 

-N 

- 

665 — 

- 

- 
_ 

- 

660— 

_ 

- 

655- 

_ 
650— 

_ 

_ 

645— 

_ 

_ 

_ 

640— 

- 

- 

6357 
- 

_ 

- 

Protective 
Casing with 
Locking Cover. 
2 - ft. Diameter 
Cement Pad With 
4 Protective Posts 

IN 

. A 

CL CLAY, silty, medium plasticity, mottled light and 
— 	reddish brown, moist, firm, CL. 	Ferrelview Clay. 	_ 

CL as above. 

r 

0 
/ 
/ 

CH 	  CLAY, high plasticity, mottled light and reddish 
brown, moist, firm, CH. 	Ferrelview Clay. 

CLAY, high plasticity, with MnGx, mottled light gray, 
yellow brown and black, moist, firm, CH. Ferrelview 
Clay. 

CH as above. 

_ 	CH as above .  

- 	rC)1a-d',VFeMi,tyw.c
illioasytly yellow brown, moist, 

Well Casing 
2" 3I6L Stainless 
Steel 

II" Diameter 

\. 

Borehole 

. 

0 
"A 

14401q.  

! 
I veo 

44, 

0 	, I 
p? 

0 A' 
w 

Pf 1., 
dr 

z). 

Or • 
.4  

04 

CH CLAY, high plasticity, with -10% sand to fine gravel, 
- 	FeOx nodules and MnOx, mottled light gray, yellow 

brown and black, moist, hard, CH. 	Clay Till. 
— 

CH as above with minor sand. 

CH as above, with gravel up to 1-1/2". 

CLAY, high plasticity, with minor gravel up to 2", 
— 	some MnOx, mottled yellow brown and black, moist, 

hard, CH. 

B 25.5'. 	CH as above, light gray. 

@ 26.0'. 	CH as above, increase in gravel, mostly 
light gray and buff. 

— 

CLAY, high plasticity, minor gravel, mottled light 	, 
- 	 gray and yellow brown, dry, hard, CH. 	Clay Till. 

	
 

O
ct

  
	

  

High-Solids Bentonite 
Grout 	("Grout-Well")  

& 
or,.,

4 . 
CLAY, high plasticity, with -40% angular chert 
fragments, mottled dark brown and reddish brown, 
damp, hard, CH. 	Residuum. 

a 

Sync) e Interval 1:=1 No Sample Taken 	minimum 	maximum 	y average 



WELDON SPRING SITE REMEDIAL ACTION PROJECT 

sCD • BOREHOLE AND WELL COMPLETION LOG Y 

HOLE -NUMBER 

MW-4035 
SHEET 2.0F 2 

NORTHIY): 
1040720.96 

il 1=S".7A'ITTICOMMENTS 
ACTIVE 

LOCATION 
ARMY PROP. AT OLD LOCO. MAINT. SLOG. 

EAS 	X . 
753325.41 

D
EP

TH
 

fe
e

t 
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E
  

SA
M
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R
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DESCRIPTION AND REMARKS 

ST
R
A

T.
  U

N
IT

 

WELL DIAGRAM 

E
L
E
V
A

TI
O

N 
fe

e
t  

Si 
22/72" 

10/72" 

Z 
24/72" 

E 
8/40 - 

0  

0 

0 

0 

e.. CH CH as above. 	Residuum. 

14 	
 M

bk
sw

/M
b

kw
  
	

A
P
p

rl 

Centralizer X. ■. 

40- - 

- 

45 7 
_i 

50_ 

- NX-I 

NX-2 

- ' NX-3 

'w  LMS  
CHRT_ 

N Auger refusal at 36-ft. 	Begin NXWL core. 
I  - I LIMESTONE, severely weathered, with chert and 

clay, dark yellow brown, moist, hard. 

LIMESTONE AND CHERT, poor recovery, loss zones 
unknown. Upper 12" is broken chert, longest piece 
-2" brown and light gray, oxidized fracture 

- 	suriaces. 	Bottom 6" is strongly weathered 
limestone, mostly light gray, intermixed with cheit, 
light bluish gray. 	Approximately full fluid return. 
Prabably Strongly Weathered Burlington-Keokuk 
Limestone. 

NX-2, 42.0'- 48.0'. 	Poor recovery: cher.t rubble 
only 	 , 

. 	
- 

NX-3. 48.0'- 54.0'. 	Poor recovery, longest piece 
3.5". 	-8" of highly broken chert fragments, light 
bluish gray. 	-7" of strongly weathered limestone, 

Y 	 , - 	dark yellowish brown, -6" of mixed weathered 
limestone and chef t. 	Loss zones unknown. 
Approximately full fluid return. 	Strongly Weathered 
Burlington-Keokuk Limestone. 

. 
NX-4. 54.0'- 57.3'. 	Recovered only fragments of 

- 	strongly weathered, dark yellow brown limestone 
with some chert fragments. 	Approximately full fluid 
return. 	Probably Strongly Weathered Burlington- 
Keokuk Limestone. 	• 

Total cored depth 57.3', 5-11-01. 	Hole reamed to 6 
in diameter to 57.5' and a 2" monitoring well was 
constructed. 

. 
CONSTANT HEAD SINGLE PACKER TEST RESULTS 

44.3 - 57.3-ft. K = 6.6E-5 cm/sec 

- 	NOTE: 	Analytical soil samples were collected from each 
SPT. 

. 1 

-

_ 

Filterpack  

- 

\ 
\ 
/ 

Z , 

4 

_ 
- - 
- 
- 

- _ 
_ 
- 
- _ 
_ _ 

4 

630- 

, 

625- 

620- 

- 

_ 

615- 

- 

- 

610- 

_ 
605- 

- 

600- 

595 - 

.1 
I 	I 

I 
I 	1 6" Diameter 	  

Borehole I - 
I 

Seal 
3/8" Enviroplug 
Bentonite Chips 

I - ---static water level 
@ 43.16-ft. 

• 

Centralizer 	  

Screen 	  
2" 	(10 Slot) 3I6L SS 
Continuous Wrap 

. 

I 
I IN I 

on I 
I-[ 
- I 
1 - 

1  
- I 	I 

me I 
1 

I 
. 1 
I .1 I 

I I - 1 - I  
I ■ I 

I i1 	( 
I 

I-[ 
-I 
I m I, 

55 
- NX-4 . 1 20/40 Silica Sand 

• 

- - _ _ 
- - - - 
- 

I - I 
. i 

I 	I 
- I 
1_71 

Bottom Cap And  

60- 

65- 

70- 

. 	_ 
75- 

Total Well Depth 
57.2-ft. 

• 

IlEISamp e Interval ❑  No Sample Taken 	minimum 	maximum 	average 



BOREHOLE DIAGRAM 
Page 1 of 1 

MW-4035 

Elev 
MSL 

Depth 
BGS 

665— 

0 
0 
cc 
0) 
a ROD Values 

tdo 80 60 40 20 0 

4.0 

Strativrashic Unit 

Fill 

TOC: 669.37' 

• 

otec live 
Casing with 
Locking Cover. 
2-f t. Diameter 
Cement Pad With 
4 Protective Posts 

Hydrologic 
Testin  

660— 

ell Casing 
2" 3I6L Stainless 
Steel 

v 

18.0 

Oct 

32.0 

Ppr 

57.3 	 

36.0 

Nbksw/Mbkw 

57.0' 
(809.6) 

(623.2) 

(619.6) 

43.4' 

47.0' 

57.5' 
(809.1) 

• 

—10 
655— 

—15 
650— 

720 
645— 

—25 
640Th 

—30 
635— 

35 
630— 

7 40 
625— 

— 45 
620— 

7 50 
615- 

_— 
.610— 

igh Solids Bentonite 
Grout ("Grout-Well") 

entralizer 

' Diameter 
Borehole 

eel 
3/8" Enviroplug 
Bentonite Chips 

---static water level 
@ 43.16-ft. 

entralizer 

	:,creep 
2" (10 Slot) 316L SS 
Continuous Wrap 

ilterpack 
20/40 Silica Sand 

ottom Cap And 
Total Well Depth 
57.2-ft. 

44.5 (beg) 

Packer Test: 
K=6.6x10 -5  cm/s 

57.5 (end) 

I" Diameter 
Borehole 

yminimum Tmaxlmum Taverage 



K, CM/SEC 

6 x/o -1.7  
K = 	(gPm) 	x .011 In.  L (ft)   = 

HT (ft) x L (ft) 	r (ft) 

88 .7 Fr. 4.2.5 FT  FT  

Hr I/1,8 FT HG 42.5 Ft - HL + Hp 49t 3 Fr. 

TEST 3 psi x 2.31 Z2 	 feet 

K 
HT x L • 

x .011 In. 
r x 

©MORRISON-KNUDSEN ENGINEERS, INC. • =•■••ele 	=woe/ PRESSURE TEST RESULTS (FIELD 
Project: 	 -<! - 4e 	7 
.4,  v e ..cle 7.0t.44,-,-.7  

Job Number 	dcie 

Ale; 7/0 

BORE HOLE 

Test 	. 	— 	• 

	

44,,1 	to 5-7, -3 
Bore Hole: 

,41m/ 
41.0  3S- 

Test Equipment Identification 
,.,....1/..Ci..4 ..0 	i,4911# iC  /el; 
Voe..,/0 1/ _r.r.rrzrez-foie44  r. 

f,..Pre.c.re.t.r.e. ,,e sZel". 
Groundwate Depth: 

Orientation: Size: 
Test By:4gr. e:wor.„.74, 

Date: 
6 -14-v 1 @) IS 

Gravity Head: 

Ile/544";/ ,-.0 
o 

Gauge Height Above Ground: Packers 
• ng 

ydrauliii n 	 
-1.. ..?....7  ...c  ' 

Ft. aiT • e) 	Ft. 1-X. ,  V....— 	Ft. 

TEST 1 Inflow pressure (Hp) 

 

psi x 2.31 = 4Atri-feet 

  

TIME, MIN. 0 1 2 3 4 5 6 7 8 9 .10 0 AVERAGE FLOW . 

Meter Reading 
Gallons or 
Cu. FL  

( 
ffr 

, 	. 
Sc/t12 

I.\ 

., 	. 	. 

0 
• 0 

..„ 	. 

, e.' . 
. 	. 

tpri 
/41 

1•.. 

1 
d• 

......1 ... 
lr
dlY3 

i . 1 

/ i  3 	GPM 

CFM 
--. - 	- 	- 	--- - • • 	ki 7 I 1\•'L• 	I t• 7 I k. 	• !.4ti- GPM  

Total Head (HT) 	= 	Gravity Head (HG) 	+ 	Pressure Head (Hp) 	- 	Head Losses (H1) 

TEST 2 	 Inflow pressure (Hp)  10   psi x 2.31 = 6 9.3  feet 
TIME, MIN. 0 1 3` 5 8 7 a 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 	. 
Cu. Ft. 

0 Ato , 11 0): 
.  
!\ 40 . 

(r -7 GPM 

CFM 
Take Per Min. 	1 \4) 	1 %%1 I\ 	1 1%?t 1 1,b I 	I 	I 	I 	I 

K, CM/SEC 

al X /0-5  

TIME, MIN. 0 2 3 4 .5 6 7 8 9 10 0 AVERAGE FLOW 

Meter Reading  
Gallons or 
Cu. Ft. 

lake Per Min. 

i 0 . V 
0- 

I V 
47.- 

0 
i\-- 

‘5 
IR) 

.4.71 
iVr 

('. 
43Ir 

‘ 
,O.  

a , 5 - 	GPM 

• CFM 

marrairrintlICIIMMIninsimi 

4-16 • FT 4- Hp /03.5 

 

FT 

     

 

x .0111n. 

  

K. CM/SEC 

 

r = 



4-2 . 5 	FE 

 

Fr. 

   

(gpm)  

HT (ft) x L (ft) 
x .011 In. OS— = 

r (ft) 
K, CM/SEC 

tf5 x10-5  

TEST 2 Inflow pressure (Hp) 

 

psi x 2.31 = 	 feet 

 

HT FE = HG FT 

feet TEST 3 psi x 2.31 = Inflow pressure (Hp) 

- HL 

K= 	x.011 In. 
HT x L x 

0 • x .0111n. L• 
HT x L 

K, CM/SEC 
121 

HT = HG 

©MORRISON-KNUDSEN ENGINEERS, INC. 
• ,••••••••• 	C1.04.1. • PRESSURE TEST RESULTS (FIELD) 4.4.11  2_4/8 

Project: 	_c• ;ie 	--/—C,,... 

.r,itle4"7421°.a. 7ecr;,, 

Job Number: 
7-4-C. 
‘107 At  

Test Section: 

„vex 3  
.-1Borhfolioe 

to 5 	44:23,s- .s-7..  

Test Equipment Identijo6on _ 	, 	z__ 
da.,.5.  /7014,  o'rer-'1__°- 

1.4e thi .2--11..(71/74Ari 444 7-  
re.-C.Sei.."-c.- Aecie.,-- 

• BORE HOLE _ Test By: .,,,, ,,,2. 
41.4.."..0. 740 

Date:4...//  We)  / 

Orientation: 

Ve-,171- 

Size: 

g•a 
Packers 

• .. 	. 	ing 
k.Wr ' • ......._•  ' y • raul 	t r4tI. L.p  : 

Groundwater Depth: 

Ft. 

Gauge Height Above Ground: 

,,,e) 	Ft. 

Gravity Head: 

Ft. 

TEST 1 Inflow pressUre (Hp)  10  psi x 2.31 = 44. 02  feet 

TIME, MIN. 2 3 4 5 8 7 8 9 10 Q AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. 

01.1 	1 

. 
4V V. 	04 	

tt ,/ 

OP . 

C% 

bSc1/4" 

4/  

8
• 

GPM 

CFM 

Take Per Min. 	II, e• 	I 	r ill% nth II*1 I ittI 	I 	I 	I CFM x 7.48 - GPM 

Total Head (HT) Gravity Head (HG) • + 	Pressure Head (Hp) 	- Head Losses (HL) 

TIME, MIN. 0 1 2 3 4 5 8 7 8 9 10 Q AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. FL 

. 	GPM 
• 

CFM 

Take Per MM. 

Fr. 

K, CM/SEC 

TIME, MIN. 0 2 3 4 .5 6 7 8 9 10 a AVERAGE FLOW 

Meter Reading 

Cu. Ft 
Gallons or 

 
GPM 

• CFM 

Take Per Min. 



WELDON SPRING SITE REMEDIAL ACTION PROJECT 

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

PROJECT NAME .0>le7S0 .7‘ 7.- g 2)4 ft-c.c.-74- WORK PACKAGE NO. 	874  

SHEET 2 OF 2 

Well Number:  /OW 4/0 3 	Well Locations: 	  

Date/ 
Time 

Hrs. Dev./ 
Cum. Hrs. Dev. 

Gals. Purged/ 
Cum. Gals. Purged 

pH Temp. Cond. . 	Remarks , 
7/...e6,de# 77 

d9WO / 
ilP4/6 0/ 7-4 if. 9 a 7" 93.5-  

z.-3 l3 7-2 4 ,l2R ess? SW 
eeize ZS' 7./ 104 /,.S /.5-  
#21.37 Z7 74 IAS.  4.76 IS'S 
/4/90 07 71 /77 o.teG,  B. 
/ 44  4441 7.! i 7. C 0. SS" 54. C 
/fv, 33 71 /7.Z. o•SAI ,440 

/44-4/  3S-  71/ /7..e 0.134 34 5 
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WELDON SPRING SITE REMEDIAL ACTION PROJECT 

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

PROJECT NAMEO‘ 	P—A-Z>P 7Ve‘r473rty4 /7NORK  PACKAGE NO.  7..-.C4 442974  
SHEET 1 OF 2 

DEVELOPED BY 	 g 	Ree., 
/eve 72.0 

1. 	Well Number.: 	j4/ ezzo.1- 	 - Well Location:7"ae4-  
Zee-44449,44i4c., 	.4-r>7 /9.zp- 

4. Static Water Level: Before Developments ft.; At least 24 hrs. after 	 ft. 

5. Organic Vapor: Before development  AV19  ppm; After development 	 ppm. 

6. Quantity of water loss during drilling, if used: 	gal.a.e.i.ozew,7 

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

Depth from top of well casing to bottom of well:  .--)7.... -Zrft.  (from Well Installation Diagram) 

9. 	Well diameter:  e.4 	in. 

10. Screen length:  JO 	ft. 

11. Minimum quantity of water to be removed:  / 7 gal.  

12. Depth to top of sediment: Before development  /1/svu.  ft.; After development  Aloome...  ft. 

13. Physical character of water (before/after development):ye4  W4eatie.o/Clw- 

14. Type and size of well development equipment: 0 MG 12404.01Ar 	--Ph) 

15. Description of surge technique: 	 /Pet-044 6  gd.df-ev/f--7  

F>.4. e/0//t, 	■<74;' Z40, 	 04111  

16. Height of well casing above ground surface: 	 ft. (from Well Installation Diagram )  

Quantity of water removed: .3  7 	gal. Time for removal: 	  hr./min. 

	

- 2. 	Date of Installation:  _‘//. • C/O /  

	

3. 	Date of Development:  .C./1/20/07  



High-Solids Bentonit 
Grout ("Grout-Well") 

Centralizer 

Seal 
3/8" Enviroplug 
Bentonite Chips 

---Static Water Level 
@ 21.1 ft. 

Centralizer 

6" Diameter 
Borehole 

Filterpack 
20/40 SiliCa Sand 

Bottom Cap And 
Total Well Depth 
36.0-ft. 

Screen 
2" (10 Slot) 
Sch. 40 PVC 

WELDON SPRING SITE REMEDIAL ACTION PROJECT 

BOREHOLE AND WELL COMPLETION LOG 

HOLE NUMBER 

MW-4036 
SHEET I OF 

(r1 
NORTH (Y): 

1043374.50 
WELL STA US/COMMENTS 

ACTIVE 
LOCATION 

EAST EDGE OF ARMY PROPERTY 
- DRILL RIG MAKE & MODEL 

CME - 750 HSA/NOWL: I - R TH - 60 AIR ROTARY 

EAST (X): 
752600.76 

TOC ELEVATION 
615.22 

DRILLING CONTRACTOR 
LAYNE WESTERN Inc 

HOLE SIZ 	& METHOD 	 ANGLE 	ROM HORIZONTAL & BEA•NG 
9" HSA - 2 4 : NO - 36: 6" AIR - 36' 	Vertical 

BOT OM 0 	HOL 	TD 
36.0 

GROUND ELEVATION 
612.50 

	

TraiLL FLUIDS & ADDITIVES 	CASING TYPE. DEPTH, SIZE 
Water core: Air ream 	- 	 2" PVC Mon. Well 

BEDROCK 	. 
15.5 

STICKUP 
2.72 

DATE START 	 DATE FINISH WATER LEVELS & DATES HYDR CONDUCTIVITY 	(cm/sec) 
9 - 28 - 01 10-9-01, Mon. Well K= No (Packer Test) 

1 
00  

1:3 
X 

I 

w 

) 

z 
CC 
CC 

n 
CL 7 

Z 

U, 
3 ma 

Z 
1.1J 

CC oo 
11.1 aJ 

cc 

0 

C 

8 
z 

40- 

LI THOLOGy BY 

DESCRIPTION AND REMARKS 

The overburden soil was not sampled or logged from 
the surface to 8.0-ft.. 

CLAY, high plasticity, trace fine gravel, some MnOx, 
mottled yellow brown, light gray and black, damp, 
hard. CH. Clay Till. • 

CH as above, increase in gravel. 

CLAY, high plasticity, with chert gravel, mottled 
brown and yellow brown, moist, hard, CH. Residuum. 

LIMESTONE AND CHERT, highly weathered bedrock. 

Auger refusal at 24.0-ft., cOntinue with NOWL core. 
LIMESTONE, moderately to strongly weathered, 
argillaceous, generally coarse-grained, thin streaks 
of MnOx, some solutioning, mostly orange brown, 
-30% chert scattered throughout, light gray. Zero 
to 5+ fractures per foot, some broken, ROD fair. 
Strongly weathered Burlington-Keokuk Limestone. 

@ 27.0'- 27.5'. wavy bedding. 

@ 27.5'- 28.4'. Mostly chert. 

@ 28.5'. LIMESTONE, moderately weathered, gray. 
Occasional MnOx coated styolite. Weathered 
Burlington-Keokuk Limestone. 

@ 29.3'- 29.8'. Bluish gray chert breccia. 

@ 31.0'- 32.5', Limestone, only slightly Weathered, 
fine-grained, light gray, cherty. Zero to I fracture 
per foot. High ROD. 

@ 32.5'- 33.6'. Mostly bluish gray chert. 

@ 33.6'- 36.0'. Limestone, fresh, hard, crystalline, 
light gray Burlington-Keokuk Limestone. 

Total cored depth 36.0', 10-1-01. Hole reamed to 
6" diameter to 36.0' and a•2" monitoring well was 
constructed. 

CONSTANT HEAD SINGLE PACKER TEST RESULTS 
26.0 - 36.0-ft. No Water Take 

5- 

20 

25 

30 

35 

10- 

1 

SPT-1 

SPT-2 

SPT - 3 

SPT-4 

NO - 1 
	

68 
67/70" 

NO-2 
	

91 
74/74" 

14 

50+ 

88 

98 

ALAN BENFER z 

cr) 

O. 

Protective 
. Casing with 	• 
Locking Cover. 
2-ft. Diameter 
Concrete Pad With 
4 .Protective Posts 

9" Diameter 
Borehole 

Well Casing 
2" Sch. 40 PVC 

WELL DIAGRAM 

590 

585 

580 

575 

600 

z 
0 

a a,  w 
— 

_J 

610 

605 

595 

- 	1:13 Sample Interval ❑  No Sample Taken 	minimum 	Tmaximum 	average 
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BOREHOLE DIAGRAM 

Hydrologic 
Testin 
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cc 

a ROO Values 
ido 80 60 40 20 d 

Strati ra ■ hic Unit 
Depth 
BGS 

Elev 
MSL 

610— 

605— 

-10 

600— 

- 15 

595— 

-20 

MW-4036 

en Casing 
2" Sch. 40 PVC 

	9" Diameter 
Borehole 

igh Solids Bentonite 
Grout ("Grout-Well") 

entralizer 

	Deal 
3/8" Enviroplug 
Bentonite Chips 

---Static Water Level 
@ 21.1 ft. 

entralizer 

. " Diameter 
Borehole 

creen • 
2" (ID Slot) 
Sch. 40 PVC 

	rilterpack 
20/40 Silica Sand 

Oct ON 

pPr 

Mb sw 

28.5 

Mbkw 

91 

33.6 	 

Mbk 

36.0 

- 68 

6 

210' 
(591.5) 

28.0' 
(586.5) 

35.8' 
(578.7) 

36.0' 
(576.5) 

12.0 

15.5 

26.0 (beg) 

Packer Test: 
K=No cm/s 

36.0 (end) 

590— 

- 25 

585— 

-30 
85 

580— 

-35 91  

TOC: 615.22' 

rotective 
Casing with 
Locking Cover. 
2-ft. Diameter 
Concrete Pad With 
4 Protective Posts 

yminimum Tmaximum leverage 



FE XS FE FE 

K, CM/SEC K = 	C  (gPfn)  	x .011 In. L (ft)   = 
HT (ft) x L (ft) 	 r (ft) 

CFM x 7.48 - GPM Take Per Min. 

Total Head (HT) ▪ Gravity Head (HG) 	+ Pressure Head (Hp) 

- 	

Head Losses (HO 

HT 
	 FE 

K=  x.011 In. 
HT xL 

HG 
	 FT. + Hp 	 FE - HL 

K, CM/SEC 

K. CM/SEC 
K HTLx .0111n. SO 

SS 

O 

OfORRISONANUOSEN ENGINEERS. INC' 	PRESSURE TEST RESULTS (FIELD) 

:V.4;--,t,11 	 .-e- Job Number: Test Section: 

24. 40 	to  So' - 0  

 Bore Hole: 

„74_,....: 

/o / 

.6e4riegez.-74:0--ei 
Test Equipment Identification 
......0..cu-g 1 .,i-vif  Aefee---/ 

14.s. 	.4.-f-h-Te_ 

BORE HOLE Test By: At 
Date: / eh 

Orientation: 

lie-C1- . 

‘  Size: 

...7,6, a 

Packers 
a 	. 

	

• raui 	. 	1.1"•!1.5 

Groundwater Depth: 

7 .. 	
Ft. 

Gauge Height Above Ground: 

3, Z/ 
Ft. 

Gravity Head: 

FL 

ze, 

TEST 1 	 Inflow pressure (Hp) 

 

psi x 2.31 = 	feet 

 

TIME, MIN.  10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. 

GPM 

CFM 

TEST 2. 	 Inflow pressure (Hp) 	psi x 2.31 = 	feet 
TIME, MIN. 0 1 2 3 4 5 6 7 8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. FL - 

GPM 

CFM 

Take Per Min. 

TEST 3 
	

Inflow pressure (Hp) 	 psi x 2.31 = 	feet 
TIME, MIN. 0 1 2 3 4 5 7 8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gall= or 
Cu. Ft. 

- 

GPM 

CFM 

Take Per Min. 

1+T FT = HG 	 FT. + Hp 	 FT. - HL F 



WELDON SPRING SITE REMEDIAL ACTION PROJECT 

MONITORING WELL DEVELOPMENT FORM 

PROJECT NAME/.Q  0// hort.c, ree,e5e//ofeet.kro WORK PACKAGE NOtLA14.,e,  

DEVELOPED BY44214,eE&C,. CHECKED BY 	 SHEET 1 OF 2 
!04433 99. SZ 
7 ..5" 2.4.gra _ 3 4124  

2. Date of Installation:  /D/970 /  

3. Date of Development:  'ail/6 jel  
9' r:o.c • 

4. Static Water Level: Before Development 	 ft.; At least 24 hrs. after 	ft. 

5." 	Organic Vapor: Before development  /I did  ppm; After development  A/ At 	ppm. 

6. Quantity of wate loss during drilling, if usedViapitgal. 	.1044 
 
 7 

7. Quantity of standing water in well and annulus before development 	gal. 

8. Depth from top of well casing to bottom of well:...4A-C 	ft. (from Well Installation Diagram) 

9. Well diameter: ,Z.0  in. 

10. Screen length:  /D. a 	ft. 

11. Minimum quantity of water to be removal: 08,  	gal. 

12. Depth to top of sediment: Before development  e 	ft.; After development  d  ft. 

13. Physical character of water (before/after development): /1-19,01.1)  

14. Type and size of well development equipment: 	  

15. De.cription of sum technique, if used: 	og•41 wee//;e1 f  pa.,*99  
5Akey  

16. Height of well casing above ground surface: 0/2-- ft. (from Well Installation Diagram). 

17. Quantity of water removed:  Zio 	gal. Time for removal:PA,ZACIrdmin. 

m:\users\rogersp\documenAwellform.Nb  

• 

1. Well No.: /IA/ - 4-/D 3  Well Locations: 

noon f11111111111111IIIIIIIIIIIII1111111111111111i tttttttttttt$111111 ■■,?■■■■■■■■1■ 111111111111,1111111 ■11■■■■■■■ ∎∎∎ ,,,tttttt1111, Irrt ;;;; ■■■■■■■■■■■■■■■.■ 



• WELDON SPRING SITE REMEDIAL: ACTION PROJECT 

MONITORING WELL DEVELOPMENT FORM 
ES&H 9.L3, Rev. 0, 2/99 

PROJECT NAME41.447.40;e41  Ire'Oe.,419.0LeteituRK  PACKAGE NO..S,07A0/  7.;"La- 
SHEET 2 OF 2 f. 

DEVELOPED BYL•ty/Oe,, - 	 gee., 

 

 

A044355'0;40 
Well Number:  /AV' . ‘.034, 	•  Well Locations:  -7S-2340 . '3 s4  

Date/ 
0.)-I 

Hrs. Devi 
Cum. Hrs. Dev. 

Gals. Purged/ 
Cum. Gals. Purged 

pH Temp. 
(°C) 

Cond. 
(umhos) 

Turb. 
(NTUs) 

Remarks 

ie_S"-3 34 	• 4•9 a•/ D.AG 2974 
/012 3f G. f /3•o 40. - 92. 0.Z, • 
/053'1  474/ 4.9 /f'/ .4.02 /2ii .. 
//12 *43 G,.9 `t44 o-,0z .es:a 

11,40 .../7 .4.6,  "(& 49.8/ zoo 
iwil 49 4# /4,43 0.79  400 
/241Z  ..5-: ._,0 14. 4.1  0. ZS  3 4 .r  
/2.401 	• • .57  4.0 Ar7 o•g/ zsz 
ad& " SL 4 /SI.Z 0,47 '/a ',. 
/AS7 .6-3 4.4 /41. iot 0, 74 zvori 
/2'..s7. .5-4‘ 4-r /5/.4 ,o, e& ge.gth 
/3041  „.1- 	• 	. „tsi pix. ei A AO _497r _ 
/3n7 .4 - 7 	• 	.4- 8  _14C‘ A292. As:9 
'3i1 .523 	• Gig Ps<4 ef. zo .43.3 - 

/3/111 Sf 4•9 14 V _D. 7 4  iG. 3 
13 
	

4.0 	 / 8 m.00 tL . 

waif VG/a-do 

2 



WELDON SPRING SITE REMEDIAL ACTION PROJECT 
CD BOREHOLE AND WELL COMPLETION LOG Y 

u., 

HOLE NUMBER 

MW-4037 
SHEET i OF 1 

NORTH (Y) : 
1042398.61 

WELL STATUS/COMMENTS 
ACTIVE 

LOCATION 
EAST EDGE OF ARMY PROPERTY 

EAST (X): 
752450.11 

DRILLING CONTRACTOR 
LAYNE WESTERN Inc. 

GRILL RIG MAKE & MODEL 
. 	CME - 750 HSA/NOWL: I-R TH-60 AIR ROTARY 

TOC ELEVATION 
630.13 

HOLE SIZE & METHOD 	 ANGLE FROM HORIZONTAL & BEARING 
9" HSA-10.5: NO - 3 4 .5: 6" AIR-35.5 Vertical 

6 6 	BOTTOM OF HOLE 	(TO) 
L.. - 	35.5 

GROUND ELEVATION 
627.4 

DRILL FLUIDS & ADDITIVES 	CASING TYPE, DEPTH, SIZE 
Water core: Air ream 	 2" PVC Mon. Well 

	

. 	BEDROCK 

	

' Q'T'' 	5.5 
STICKUP 

2.33 
DATE START 	 DATE FINISH 

10-3-01 	 10 - 12 - 01, Mon. Well 
- g 	WATER LEVELS & OATES. 
2.1S 	7 	v 	• 

	

HYDR CONDUCTIVITX 	(cm/sec) 
K= 	1.8x10 - i 	(Packer Test) 

DE
PT

H 
 

fe
e

t  

SA
M

PL
E

 I 
SA

M
PL

E
/R

U
N  

Nu
m

be
r  

PE
RC

EN
T 

R
ec

o
ve

ry
  

N#
  o

r  R
O

D
 

GR
A

PH
I C

 L
OG

 

SO
IL

/R
O

C
K  

cl
as

s  

LI THOLOGY BY 
ALAN BENFER 
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DESCRIPTION AND REMARKS 
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- 

SPT-I 
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CH = 	The overburden soil was not sampled or logged from 
the surface to 5.0-ft.. 

-
_ 
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_ 
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 - 

Protective Casing 
with Locking Cover. 
2-ft. Diameter 
Cement Pad With 4 
Protective Posts  

Well 
PCVC

asing  2" Sch. 
40  

// 

t 

\ 

\ 

N 

77CHRT 
	 INS - 	LIMESTONE AND CHERT, highly weathered. 

_ 

- 
— 	Auger refusal at 10.5 ft. 	Continued with NOWL core. 

Mb
ks

w  

=7-  
7='  9" Diameter 

Borehole 

1. ._ 
V 

. 

I . as. 
CHRT - 

- 

- 

- 
NO-I, I0.2'- 19.5'. 	Recovered only 4" of chert 

- 	rubble, yellow brown. 	Approximately 75% fluid 
return. 

- 

- 
_ 

— 	@ 17.5'- 	18.5'. 	Drilled fast. 

— 	@ 20.2'- 21.0'. 	Drilled fast, lost circulation at -21'. 

@ -21.2'- 21.5'. 	Chert breccia. 

' 	@ 21.5'. 	-20% of the circulation returned. 

LIMESTONE AND CHERT, -50% each. 	Limestone is 
moderately weathered, argillaceous, varies from fine 
to coarse-grained, locally fossiliferous, contains 

— 	black MnOx streaks, is yellow brown. •Chert is 
bedded and disseminated throughout the limestone, 
hard, light gray. 	Fractures are rough and open up 
to 3/4•, greater than 4 per foot. 	Weathered 
Burlington-Keokuk Limestone to 26.4'. 

@ -24.7'. 	Lost circulation permanently 	Bit dropped 
from -25' to 25.5'. 

— 	@ 25.5'- 26.7'. 	Chert, light gray. 

@ 26.4'. 	LIMESTONE, strongly weathered, 
argillaceous, soft, with solutioning, MnOx specks, 
orange brown. Fractures are mostly horizontal, 
oxidized, rough, eroded, broken, and open up to 1".
-3 to 6+ fractures per foot. Strongly Weathered 
Burlington-Keokuk Limestone. 
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NI  High-Solids 
Bentonite Grout 
("Grout-Well") 

■ 
Centralizer ... 

I 
- I 
I 	I 

1 Seal 3/8"  
Enviroplug 
Bentonite Chips 

---static water 
level @ 20.2-1 t. 

6" Diameter 	 ›,. • • 

I 
1 

I 5:.  

'5Z:j  
42/60" 

I 
I 	I 

I 
I 	I I 

Borehole I 	I 
I 

I 	I 
1 Centralizer 

• — 

— .. — 

1 
.. I 
I 

I I  
1  Screen 2" 	(10 Slot) 

Sch. 	40 PVC 
.. 

.: _ 
,. — 

— 

• • •: — 
' — .. 

_ 

NI I 
I in  1 .  -6 	I fi.  .  

xi Filter pack 20/40 --4 
Silica Sand 	. I - I 

I 
1 
- 1 

I 

@ -29'-29.5'. 	Bit dropped. 

@ 30.5'- 33.0'. 	-20% chert scattered througout, 
some bedded. 

@ 34.3'. 	Clayey fractures to 34.5'. 

Bottom Cap And 
Total Well Depth 
35.5-ft. 

Total cored depth. 	34.5', 10-4-01. 	Hole reamed to - 	6" diameter to 35.5' and a 2" monitoring well was 
constructed. 	. 

CONSTANT HEAD SINGLE PACKER TEST RESULTS 
. 	17.0 - 24.5-f t. K = 1.8E-3 cm/sec 

24.0 - 31.0-ft. K = 1.9E-3 cm/sec 

Samp e Interval 0 No Sample Taken 	minimum 	T. maximum 	7. average 



BOREHOLE DIAGRAM 
Page 1 of I 
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high Solids 
• Bentonite Grout 
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TOC: 630.13' 

	Screen 2" (TO Slot) 
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---static water level 
@ 20.2-ft. 

ell Casing 2" Sch.. 
40 PVC 

rotective Casing 
with Locking Cover. 
2-ft. Diameter 
Cement Paa With 4 
Protective Posts 

Diameter Borehole 

Diameter Borehole 
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— 31.0 (end) 

— 24.0 (beg) 
— 24.5 (end) 
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Packer Test: 
K=1.9x10 -3  cm/s 

Packer Test: 
K.-1.13x10 -3  cm/s 

Hydrologic 
Testin 

7mlnimum imaximum Taverage 



f5 `/).- 
= /. x/0 -1  6 .111C.MIS0=4.11.01E14 ENGSNEERS, iNC. PRESSURE TEST RESULTS (FIELD) 

TEST 1 Inflow pressure (Hp) 222 	psi x 2.31 ...M. I feet 

etc 

HG A. FT -HL + Hp 44 , ca. FT. 

Project 

Aa,-4,-,,,drezzw„,,,,h,,, 
Job Number. 

A./eg, TArk a 

Test Section: 

/7-0 	t°  2.4 5-  

Bore• 
Ai t•ti 
z/03 7 

Test Equipment Identification 
,•fe--,oftrd Aeo tAl We--le 

BORE HOLE Test BrAt,  

? 
' 	• 	: Size: 

Packers  Groundwater Depth: Gauge Height Above Ground: Gravity Head: Packers 

Ai,  2.0. , 2- 7 	FL 
2 .3_.. Z., Ft. Hydraulicinflatablel  

TIME, MK 
 

0 1 2 3 4 5 8 7 8 9 10 Q IVIERACiE FLOW 

Meter Reading AN . J t n I)  k . m,?.... 	GPM 
Gallons or lir ./11" ir 4,3' ,,o •  0 .  
Cu. FL I t t t CFM 

1/./ /0. al, 	2" 	/o 	CFM x 7 . 48  - GPM Take Per Min.  

Total Head (HT) 	= 	Gravity Head HG) 	+ 	Pressure Head (Hp) 	- 	Head Losses (HO 

K, CM/SEC 

3 
K = 	 (gPm)  	x .011 In.  L  (")  

HT (ft) x L (ft) 	 r (ft) 

TEST 2 psi x 2.31 Inflow pressure (Hp)  /6  

/ 	FT. FE 

y4.3 x  7,s— 

FE 44.3 

TIME, MIN. 0 1 2 3 4 5 8 7 8 _ 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. 	_ 

 V 
v 4-  

. 

IP I/ 

V 

fay  
1 

0 

t 
(? 0  

,$)‘ 13 _ 
1 

) /f. ct GPM  

CFM 
Take Per Min. 	I/f ,C I P7,3 1 /9 si i ,24-  116 174, 11 I 	l 	I 	I 

Inflow pressure (Hp)  26'  psi x 2.31 = 4(t. cheat TEST 3 
TIME, MIN. 0 1 2 3 4 5 8 7 8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. FL 

0 
$0  

41  P 
C)  14 

\ 
ap 

tkli 
cv,  

NO 

a 
ap*  

.%)q 
_ 

zz.  1 	GPM 

CFM 
Take Per Mb,. 	122-D12..1.1 1 22 .24 22.D 12z./1 	I 	I 	I 	I 	I 

411 	Fr. 

. o f/S' K = 	x .011 In. 	10  
HT X L 

- HL 34, X05 Fr. 

. ogi-C" 

HT HG 51.85 FT 

K = 	x 	in. 
HT x L 

Fr. 

K, CM/SEC 

ot X /0 -3  

+ Hp 

5-7115 x  7 

FE 

CM/SEC 
1° V) X /0-3 

.2.2, / 
et9, 41 x 7,s 



•23- 	Ft FE .1-3 

x 645°  
K, CM/SEC 

K as 	
(gpm)  x .011 In. I--211- 

HT (ft) x L, (ft) 	 r (ft) 

44, 3 FE 

14.4- 
4lor 3 x  7.5 

+ Hp - HL FT. HT FE = HG 

Ka 

TEST 3 

x .011 In. 
r 

psi x 2.31 = _ feet Inflow pressure (Hp) 

HT x L 
K, CM/SEC 

- HL  Fr. -HG FE + Hp 

x K = 	x .011 In. 	= 
HT x L 

FE HT 

K, CM/SEC - 

©MORRISON-KNUDSEN ENGINEERS. INC. PRESSURE TEST RESULTS (FIELD) 
z/,_ 

Project 

4-1-,a07Atra  .4eZteirt4.0-A  

Job Number 

Ae74r-e.ik  1/  

Test Section: 

iza 	to  2A4s"  
871  
4,403_7 

Test Equipment Identification 
_‘e.-AiJec.-J-  cces4 4e-e-l/ 

ge..0 -- ',044-re•••' 

BORE HOLE Test BY: /1- • e.--104/4-gie-

Date: /Vla / 

Orientation: 	. 	i  

1&.1--t6Gold 

Size: 

,..,  
,,..-. c...- 	" 

Peckers 

(= • • • " - .14=-D 

Groundwater Depth: 

-... 2.49.-- FL 

Gauge Height Above Ground: 

O• 7' 	 FL 

Gravity 	ead: 

Z 3 'Z' 	FL 

TEST 1 Inflow pressure (Hp) 	 psi x 2.31 =gad feet 

TIME, MIN. 0 1 2 3 4 5 8 7 8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. 

P 60 
. /10.../ 	GPM 

CFM 

T..... EL.. &/1.. 	 1->4t An 	• tar'll i Ail ■Al .../1 I ill  IF 	I 	1 	1 	I 	I 	rcaz v 7 4/11- GPM 

Total Head (HT) = 	Gravity Head (HG) 	Pressure Head (Hp) 	- 	Head Losses (HL) 

TEST 2 Inflow pressure (Hp) 	 psi x 2.31 = _ feet 	= 4,5-A — 3 
TIME, MIN. 0 1 2   4 5 8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons of 
Cu. Ft. _ 

GPM 

— 

lake Per Min. 

TIME. MIN. 0 1 2 3 4 _ 5 s 7 8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. 

- . 

_ 

GPM 

CFM 

Take Per Mki. 



MORRISON-KNUDSEN ENGINEERS, INC. 

1 912.   70- j e4. S r  

PRESSURE TEST RESULTS (FIELD) 	 C44. -11- 	IS 	31 

/Z 
TEST 1 Inflow pressure (Hp)  to 	psi x 2.31 =ZA.._• feet 

X 
K, CM/SEC 

0. Z x/o 

4.7-1 
O .4v/in 

. /2 r 
/4.0  

41G. C x  7 0 
-7  

(gpm)  K = 	 x .011 ill. • 	= 
r(ft) HT (ft) x L (ft) 

/L.C*  

TEST 2 Inflow pressure (Hp) psi x 231 = 44.2i feet 

TEST 3 psi x 2.31 . S7, Zrfeet inflow pressure (Hp)  Z 5'  

HG + Hp .Z3 -S4  FT g 7.7r FT ISV,  2- Fr. 

X 

K, CM/SEC 
3- /7)(i0 , 451  2- Z- 

BAL x  a 
K 	a

L
x .011 In. 	.1 

HT x  

Protect, 	 io/ripeol 	reE 

4e4Are--r--)4*-74 

Job Number 

17,41/r---t-h-ti  

Test Section: 

2ix4 	to .f. 0 

„a ze: . 
zkt, ' 3-7  

Test 	Identification 
ati A,e-e— .....‹e

Equipment
igat.t.-.0 Ara - - 

11,, S.„. 	..or-s■-fe.-0 

BORE 110LE Test By: /J 47.....,7f.."-- 

Date: 
414/-1  

Orientation: 	... 

ve/Ac..e/ 
Size: 

‘., 
.$- 0  , 

Packers 

61:1-

• 	
-.1  

Groundwater Depth: 

"•2-gf2 . r . 
FL  

Gauge Height Above Ground: 

J'. f 	FL 

Gravity Head: 

Z 3 • 4, 	FL raulnfla 

TIME, MIN. 0 1 2 3 4 5 8 7 8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 	. 
Cu. Ft. 

0 
1 ,1$' u; 

. 

A 
164' liv 

- 

P 
P 11 I;-  v 

(t)g!t  
AT u. 01/411  v, 

0 
,„,91  Ar 

/4 • 6. 	GPM 

CFM 

CFM x 7.48 - GPM 
- .4 3 	 , 

Li 	FT  

Take Per MM.  

Total Head (HT) 

FE 

Gravity Head (HG) 	+ 	Pressure Head (Hp) 	- 	Head Losses (Hu 

TIME, MIN. 0 1 	2 3 4 5 8 7 8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. 

JP 
°V 

It" 47 

1 
41

CV 
4 

cr 
41  

N  tI 
l F. 7 	GPM 

CPA 

Take Per Min. 	ICI /UP S IX° 3119.8 I/ -61 	I 	I 	I 	I 

+ Hp - HL z.3.474  

X 
x .011 In. 

r 
K, CM/SEC 
/13 x lo -3  - o ff 

6 9, to  

/9.7 
•x 7. 0 

TIME, MIN. 0 2 3 4 5 8 7 8 10 0 AVERAGE FLOW 

Meter Reading 4) I, i 4 p oz • 2...._ 	GPM 
Gallons or ov . te  _I.. 	. 41:, 0,\V • 
Cu. Ft. N otY k ot IN CFM 

Takes Par Mtn 	 12.7 	1 77 ./3122r. l 11 2 V-T _2 .I1 	I 	I 	I 	I 	I 



071Z-- 
OMORRISON•KNUOSEN ENGINEERS, INC. 

.., PRESSURE TEST RESULTS (FIELD) 

feet TEST 1 psi x 2.31 Inflow pressure (Hp)  10  

Z3• Ft 

TEST 2 Inflow pressure (Hp) 	 psi x 2.31. = 	feet 	/. 9 k /61 3  

HT FT. =HG  FT 

X K =x L 	 r 
x .011 In. 	= 

Pitoet:404.7idixd ...cig 

41; ette-04071 

Job Number: 

4074, 774  ch. // 
Test Section: 

2et. a 	to 3-t- 0 

Bore Hole: 
14 14 

/O37 
Test Equipment Identification 
....<efstrea....‘ Aloes lea -leic 
d.-- C - C..sr.iife...• 

BORE HOLE Test By://a .49 .0,7740,,,... 

Date: /44/
46 bi 

Orientation: 	. 	a, 

very',  44-1  
Size: 

s. 61  fi 
Packers 

• , 	. 	pg 
Ertl • 
" y. raul •nflatable 

Groundwater Depth: 

-.. Za• C''.  Ft. 

Gauge Height Above Ground: 

0,  7 	FL 

Gravity Head: 

0 3 - lz  	
Ft 

TIME, MIN. 0 1 	. 2 .3 4 5 6 7 8 9 10 Q AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. 

4,0  
li 

t 
lv 

II 
v 

10 
I, 
w 

A 
N 

9 )L 
(.4'1  
V 

A 
V 

v 
i; 

, / 3 . 3 	GPM 

CFM 

Take Per MM. 	 FrAIMIE 11.171011TIEIMIStff1711511 CFM x 7.48 - GPM 

Total Head (HT) 	7= 

446•5" 

Gravity Head (HG) 	+ 

2 3 - 	Ft 

Pressure Head (Hp) 	- Head Losses (HL) 

Q 	(gpm)  K = 	 x .011 In. L (ft)  
r (ft) ei/f/ 

K, CM/SEC 
HT (ft) x L (ft) X 

TIME, MIN. 0 1 2 3 4 5 6 7 8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. CFM . 

 

GPM 
• 

Take Per MM. 

- HL FT HT .  FT. =HG Ft + Hp 

K, CM/SEC 
K = 	x .011 In. 

HT x L 

TEST 3 Inflow pressure (Hp) psi x 2.31 = 	feet 
TIME, MIN. 0 1 2 3 4 .5 6 7 9 10 a AVERAGE FLOW 

Meter Reading
Gallons or 
Cu. Ft. 

. 
- GPM 

• CFM 

Take Per MM. 

FT. 

K, CM/SEC 

P 

/3 . 3  
41G• C 



WELDON SPRING SITE REMEDIAL ACTION PROJECT 

MONITORING WELL DEVELOPMENT FORM 

PROJECT NAME.4a44.Mit."  7-?-e  44e4.0e.0-,40-;-7 WORK PACKAGE NO. 443Z45=c,6 

DEVELOPED BY 	 iliffeCHECKED BY 	 SHEET 1 OF 2 

1. Well No.: *kV- '10_37 

	

	Well Locations:  7..,s- tal4e9 .  
/oVZ etioe • /7 

2. Date of Installation: /4///49/  

3. Date of Development: 	 /  
OZ. 5-3 	o • c.- • 

4. Static Water Level: Before Development 	 ft.; At least 24 hrs. after 	ft. 

5. Organic Vapor: Before development 	/i/A  ppm; After development  A114  

6. Quantity of wate loss during drilling, if eel.L/'°11igal. 

7. Quantity of standing water in well and annulus before development: ^"73  gal. 

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

9. Well diameter: 2.0  in. 

10. Screen length: 	0  ft. 

11. Minimum quantity of water to be removed: 	gal. 

12. Depth to top of seanent: Before development  Afone  ft.; After development 	 ft. 

13. Physical character of water (before/after development): 	  

14. Type and size of well development equipment:  / 	C.2V24-/1 74S i&416.  ' .dle7  
/744.0.71).  

15. Decription of surge technique, if used:  der....rA., aersil  

16. Height of well casing above ground surface: 	ft. (from Well Installation Diagram). 

17. Quantity of water removed:  4/1 	gal. Time for removal: -<a•dwil . hr./min. 

m:\userskrogersp\documeewellform.Nb  • \ 

ppm. 
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' WELDON SPRING SITE REMEDIAL ACTION PROJECT 

MONITORING WELL DEVELOPMENT FORM 
/4//4/0/ 

• ES&H 9.1.3, Rev. 0, 2/99 

PROJECT N 

DEVELOPED BYI. 

AMEAdizZgreel_ 	 0WORK PACKAGE No.z 1-874 	w  
SHEET 2 OF 2_ 

/e7 +.4040  • 1 7 
Well Number 	W—  `1=23-7.  . 	Well Locations: 7S-2. 4411. G 9 • 

"0/  
Hrs. Dev./ 

Cum. Hrs. Dev. 1  Date/ Gals. Purged/ 
Cum. Gals. Purged 

pH Temp. 
(°C) 

Cond. 
(umhos) 

Turb. 
(NTUs) 

Remarks 

/'NS 32  Z. ? _ /Z. 9 A 9,6i 9.3 7 
1W7 34 7 ..G. /.3. 7 ,4,f2 £ ggeS' 
(4s:0 , 	34,  .4-7 J3.9 0.93 '7419 
i/fyis3 AO 4 . 7 /31 co. fil 3. 70 
‘,_ ,_, 
.ree-Z,  e40 4•6 /A 9 D. fl. 3.74 
z/i: _ ; 41 .6 N.,e, _-, -6 A/4 

, slat 4144  G•G /es• / 6. f6 3.08 

• 

,:. 
• 

• 



WELDON SPRING SITE REMEDIAL ACTION PROJECT 

o o BOREHOLE AND WELL COMPLETION LOG 	Y 
--, x 

HOLE NUMBER 

MW -4038 
SHEET i OF 2 
NORTH (Y): 

1041872.3 
WELL STATUS/COMMENTS 

ACTIVE 	- 
LOCATION 

EAST EDGE OF ARMY PROPERTY 
EAST (X): 

7527161 
DRILLING CONTRACTOR 

LAYNE WESTERN Inc. 
DRILL RIG MAKE & MODEL 

CME-750 HSA/NOWL: I-R TH-60 AIR ROTARY 
TOC ELEVATION 

638.07 
7012—nZ=.1 THOD 	 ANGLE FROM HORIZONTAL & BEARING 

9" HSA-15.5, NO-39.2: 6" AIR-41.5 	Vertical 	• 
6 , 	BOTTOM OF HOLE 	(TO) 
E - 	41.9 

GROUND ELEVATION 
636.0 

DRILL FLUIDS & ADDITIVES 	CASING TYPE, DEPTH, SIZE 
Water core: Air ream 	 2" PVC Mon. Well 

7 W. 	BEDROCK 
g d 	15.5 	. 

STICKUP 
2.07 

DATE START 	 DATE FINISH 
10-8-01 	 10-11-01, Mon. Well 

41 	WATER LEVELS & DATES 
s 7 	• 

HYOR CONDUCTIVITY 	(cm/sec) 
K= 2.3x10 	(Packer Test) 
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LITHOLOGY BY 
ALAN BENFER 

ST
R
A

T.
  U

N
IT

 

-E
L

EV
A
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O
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 I
  

fe
e

t 

WELL DIAGRAM 

II. DESCRIPTION AND REMARKS 

10 

- 

15-  

- 

20 

25- 

30 

- 

35 

— 

- 

— 

— 

- - 

NO-I 

NO-2 

NO-3 

NO-4 

NO-5 ..›..< 

76 

54 

37 

78 

46 

• 

The overburden soil was not sampled or logged from 
the surface to 15.5-ft. 

- 

_ 	Auger refusal at 15.5-ft. 	Continued with NO core. 
14
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 / 635 

630 

625 

620 

615 

610 

605 

Protective 
Casing with 
Locking Cover.  2-ft. Oiameter 
Concrete Pad With 
4 Protective Posts 

■. 
7 

Well Caing 
2" Sch.

s 
 40 PVC 

III 

-9" Diameter 
Borehole 

High-Solids Bentonit 
Grout 	( -Gtout-wer) 

 

\ - I can_ 
LMS 

CHERT AND LIMESTONE, Thinly interbedded 	(wavy), 
mostly chert, blue gray, with yellow brown 

- 	weathered limestone. 	Weathered Burlington- 
Keokuk Limestone. 	Loss at -16.5', I+. fraCtures per 
foot. 

@ 16.5'. 	Lost circulation. 

__ 	.@ 16.9 . -17.3'. 	Mostly chert. 

@ 17.4'. 	Partial fluid return. 	Patch of oxidized 
pyrite. 	. 

NO-2, 17.3 . -20.8 . . 	Predominantly blue gray chert 
with minor yellow brown weathered limestone, some 
solutioning. 	Zero to 4+ fractures per foot, 
surfaces are rough, oxidized, open: some broken 
zones. 	50%-75% fluid return. 

- 	NO-3, 20.8 . -29.2'. 	Poor recovery, foss zones 
- 	unknown. 	Possibly 8 loss zones based on the 

number of spun core ends. 	Considerable 
solutioning. 	Fractures are oxidized. 

bit dropped at -23.5'. 	Lost circulation, did not 
return. 

Predominantly chert to 27.1', having thin streaks of 
MnOx, with lesser.amounts of yellow brown strongly 
weathered limestone, argillaceous. Strongly 

- 	Weathered Burlington-Keokuk Limestone. 

27.r-29.2'. 	No loss, mostly strongly weathered 
limestone, yellow brown, argillaceous, with abundant 
tiny specks of MnOx: minor chert. 

Predominantly strongly weathered limestone, yellow 
brown, argiiiaceous with abundant tiny specks of 
MnOx throughout, minor solutioning, some oxidized 
pyrite, light gray chert scattered throughout with 
thin streaks of MnOx. Zero to 4+ fractures per 

I
 I 	

M
IA

S
M

 	
 

M
bk

w
  
	

 3
'1 

I we ( 472CT-  
= I 

I .1 f =:I . 1 Centralizer 

6" Oiameter 

36/42" 

gj 
58/10I" 

I 
I 

1 
- I 

1 

Borehole 

k 
7 

ni 

I Seal 
3/8" Enviroplug 
Bentonite Chips 

7 -,---Static Water Level 
@ 26.4 f t. 

I 
- 

.7_17 

-•1 
I =I 
- I 

.>.< 
ni I 60/60" Filterpack 

20/40 Silica Sand I 
I 

I 
1. I 

Centralizer 

I 60/60" 
foot, mostly rough and open up to I", some broken 

Samp e Interval ❑  No Sample Taken 	7minimum 	maximum 	average 



WELDON SPRING SITE REMEDIAL ACTION PROJECT 
I)  BOREHOLE AND WELL COMPLETION LOG  

HOLE NUMBER 

MW-4038 
SHEET 2 OF 2 : N 	[ y)  

 -‹ 	 1041872.3 
WELL STATUS/COMMENTS 

ACTIVE 
LOCATION 	 "TA-S—Mx : 

EAST EDGE OF ARMY PROPERTY 	 752716.7 
D

EP
T
H

  
fe

e
t  

SA
M

PL
E 

SA
M

PL
E
/R

U
N  

Nu
m

be
r  

0
  

PE
R
C
EN

T 
R
ec

ov
er

y  

N#
  o

r  
RO

D
 

G
R
A

PH
IC

 L
O

G 

SO
IL

/R
O

CK
 

c
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DESCRIPTION AND REMARKS 

ST
R
A

T.
  U

NI
T
 I 

WELL DIAGRAM 

EL
E

V
A
T
IO

N
  

fe
e

; 

40— 

- 

45- 

50- 

55- 

60- 

65- 

70- 

75- 

■ I CHRT  
LMS Predominantly strongly weathered limestone as 

above. 

@ 37.0 .- 37.5'. 	Considerable solutioning. 

@ 37.5'-37.7'. 	Light brown chert. 

@ 38'. 	Thinly bedded. 

M
bk

s w
  

Screen 
— 600— 

- 

- 

- 

1  

595— 

- 

- 

- 

- 

590— 

._ 
.8.5— 

_ 
580- 

_ 
575— 

- 

- 
570— 

- 

565— 

- 

I 

2" 	(10 Slot) PVC 

— 

- 

- 

 

— Total depth, 39.2', 10 - 11 -01. Hole reamed to 6" 
 diameter to 41.5' and a 2" diameter monitoring well 

was constructed. 

- CONSTANT HEAD SINGLE PACKER TEST RESULTS 

— 
	,9.0 - 29.2 f t. K = 2.3E-3 cm/sec 

29.0 - 39.2 ft. K = < E-4 cm/sec 
- 

- 
_ 

- 
- 

_ 

_ 

- 
- 
- 

- 

- 

- 

Bottom Cap And 
Total Well Depth 
41.5-ft. 

LEI Sample Interval ❑  No Sample Taken • 7minimum ' !maximum 	gaverage 



BOREHOLE DIAGRAM 
Page I of I 

MW-4038 
❑  
0 cc 

Elev 
MSL 

635 

630— 

625— 

620-

615— 

610— 

605— 

600— 

595— 

Depth 	cr. 
BGS 	a 	ROD Values 	Strati•ra•hic Unit 

TOC: 638.07' Hydrologic 
; 	; SO 	 Testin• 

• 

0 

Undifferentiated 

// 

- 
_ 

- 
_ 

- 

- 

-15 

_ 

-
- 

20 
48 

- 

- 

- 

-25 

- 

-30 
- 

_ 
58 

- 

100 80 	80 	40 	20 

- 

-10  

\ 

rotective 
Casing with 
Locking Cover. 
2-ft. Diameter 
Concrete Pad With 
4 Protective Posts 

19.0 (beg) 

Packer Test: 
K-2.3x10 -3  cm/s  

Packer Test: 

\ 

\ 
\ 
\ 

* 

, 

— 

 — 

!II 

\. 
N' 

ell Casing 
2" Sch. 40 PVC 

	9 	Diameter 
Borehole 

igh 	Solids Bentonite 
Grout 	("Grout 	well") 

78 
15.5 

. 

Mbkw 

1=1 

I 
G 

1 
CI 

1 
E 

I 
G 

1 

.
wil  

I= 
I 

G 
1 

I 
G 

IC  

4 

230' .4 
(613.0) 

0 

31.5'_ 	 
(604.5)  

• 
• 1 

• entralizer 

54 

37 

G" Diameter 
Borehole 

/ 
& 

eat 
/ 	3/8" Enviroplug 

Bentonite Chips 

---Static Water Level 
 8 26.4 f t. 

... 	ilterpack 

27.1 

Mbksw 

1 

1 

1 
E., 

I 
G 

1 
G 

I 
G 

1 
G 

1 
la 

1 
G 

G
1 

G 
1 

78 

... 

20/40 Silica Sand 

entralizer 

-35 

- 

- 

- 

-40 

46 

y 

K=<E-4 cm/s 

= 

- 

•
creen 

2" 	(10 Slot) PVC 

• 
— 39.0 .  (end) 392 

41.3'_ 
Cap And • (594.71 	/ 

	 D ottom 
Total Well Depth 

	

41.5'J 	 41.5-f t. 	. 	. 
(594.5) 

gminimum 	maximum 	average 



TIME, MIN. 0 	1 3 4 5 8 7 8 9  10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 

, Cu. Ft. 

1., 0 	A .01  

II" 	1isl 

j 

AP 
k, 

/ 
1?) .  

91 

el AA3' 
If 

q 
Ai' 

f 
19.  

GPM 

CFM 
- 

Take Per Min. 	1 / -.01,4s2.4 not / 1 	I / . If I 	I 	I 	I 	I 	CFM x 7.48 - GPM 

Gravity Head HG) 	+ 	Pressure Head (Hp) 	- 	Head Losses (HL) 

K = 	 (gpm)  
x .011 In. 

HT (ft) x L (ft) 	r (ft) 
K, CM/SEC 

FE 

x 

G 44/ FE + Hp .3e.r Fr - HL 

X .01 	L
ga 

HT x L 
.34.-X 	•  

Gi‘, / x  /0•Z. 

. Q46 

.w, 
 
i/s" 

x Z ,  A ria -3 
K, CM/SEC 

- H1  + Hp HG 7c; W.& 

VI r K = 	0 	x .011 In. 	• 
HT x L 

9 II 

x 

NORRISONANUOSEN ENGINEERS, INC. PRESSURE TEST RESULTS (FIELD) 
c=,sAe_e_ic / 0/-2, 

Prolli :p4 6-0'  ed TC.AE 
OC-1/4 ea- i4-07 7  

Job Number 

12140 7  04 
Ti.-.4-k 1/ 

Test Section: 

/1%9 	to Zr-Z 
BA (4)  
44038 

Test Equipment Identification 
....<eil..rze- -C ir-43  10✓  041C-74-1-  

AS. 	‘,.....-1 e----- 

BORE HOLE Test 8„,A,  

Date: 
1D% 

42 i  
Orientation: 

vei4c.0-/ 
Size: 	ie.  

..../. Gi  

Packers 
On Casing 
'-'4.=' • 	• - 

Groundwater Depth: 

0 	, `7‘  
Ft. 

Gauge Height Above &aunt 

3-0 . R 

Gravity Heed: 

Ft. .r-retr 1116; z• 

TEST 1 Inflow pressure (Hp)  /0  	psi x 2.31 =e3,  feet 

TEST 2 	 Inflow pressure (Hp)  /5.-  	psi x 2.31 ..,.;€11.G.rfeet  

1181E, MIN. 0 1 2 3 4 5 8 7 8 9 10 0 AVERAGE FLOW 

Meter Reading /, °I , 0 L 0 It 37:0 , Z, 	GPM 
Gallons or 
Cu. Ft. 

ffr 
A .11 

14V 
/ As ,pd  

el 

4 .1,r• 
51 

as. 
CFM 

Take Per Min. 	 Ma MU EHL rni.i• .0 F -;. 

HT 

1 =I J 	 innow pressure (Hp) r."'4■1 psi x z...vi . -re...e...  met 
TIME, Pan 0 1 2 3 	4 5 8 7 8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. 

C 5 t 4 	4  4 0 .344 	GPM 

CFM  

Take Per Min. 	kii,$iz .61 labill 	, 7135;1 130 ,3I 	1 	I 	1 	I 

K, CM/SEC 
3- 2.2 x /0 

ita 



A3./ 	FT 5-z 

K 	(9m)  	x .011 In.--ll" HT (ft) x L (ft) 	 r (ft) 

TEST 2 Inflow pressure (Hp) 

Ze. . ? 
SZ.C.  Ao. 

feet TEST 3 psi x 2.31 Inflow pressure (Hp) 

HT • HG + Hp - HL FE FE Fr. 

TIME, MIN. 0 1 2 3 4 5 6 7 a 9 10 . 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. 

_ 
GPM 

CFM 
- 	( 

Taira Per Min. 

HT x L 
K, CM/SEC K a 	a x.011In. - r 

• 

*WARM...MU:Niel ENGINEERS, INC. PRESSURE TEST RESULTS (RECD) 
.5de_74 	0/4  

P0,-;40.49 -rce- 
4,\e.//,Zeitter 0-.1 

Number
4,01?7,45 

-r-a....C-X- il.  

Test Section: 

/ 9P.  es,' av 
t° 4-7-.°  

awe Hole: 
Al liel 

41403iei 
Test Equipment Identification 

..ie.-••-"Se.e.-4 0.-/4 14/ Aecrice 

W,S, 	-•tf-dAle....- 

BORE HOLE oien 	. Test 
8y 	,Q Zeoile-c- 

Date: ID/1 te, / 
Orientation: 

ve,--44.,1 
Size: 	/ 

3.0 ' 
Packers 

ilFul  idliBil 

Groundwater Depth: 

04, zlz 	Ft. 

Gauge Height Above Gnome 

.-e, 	Ft 

Gravity Hes& 

Z 9P• 91 	 Ft. 

TEST 1 
	

Inflow pressure (Hp)  /0  psi x 2.31 .21. feet 

TIME, MIN. 0 1 2 3 4 5 13 7 8 9 10  0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. Ft. 

1 
444 

t; 
4.1.4 

I _ 

.6 y 
I. 

‘ 

44. 
r 

, e4 ,  fA 	GPM 

- Per 	 Z.4 .7 	.B I e .41 7 	%a 	 CFM x 7.48 - GPM 

Total Head (HT) 	= 	Gravity Head (HG) 	+ Pressure Head (Hp) - 	 Head Losses (HO 

TINE, MIN. 0 1 2 3 4 5 6 7 8 9 QERAGE5,01 
GPM Meter Reading 

Gallons or 
Cu. Ft. CFM 

Mike Per Min. 

HT 
	 FT. HG 	 Fr. + Hp 	 FT. - HL n-. 

K = 
HT x 

CI 
L 
 x .011 In. K CM/SEC 



(gpm K= K, CM/SEC x .011 In. 	= 
HT (ft) x L (ft) 	r (ft) 

= HG FT 

K= 
x 

K, CM/SEC x .011 In. 
r 

.• 
HT x L 

FT. FT.] FE + Hp - HL 

- HG . 
 

FE 

IN 

K, CMISEC 
HT x L x .011 In. 

• 

HT 

MORRISON-KNUDSEN ENGINEERS, INC. 
• 111040•11. 	Y. COW.. • PRESSURE TEST RESULT'S` (FIELD) 

 

 

Pro 	- 7,14;;Lid 	7"-G. 
AdAject 	1/  - 	- 

pe.../,‘■tedr_ 4140" 

Job Number 

4974 7-41-44- d 
Test Section: 

2.4? 0 	.., to 	9:2, 

BorirAHD:f  

4/19..al 

Test Equipment IdentiMion 	 . 

..<e...,eZiCe-c-4. 	.*4.dw 	: 
g#1,  _ &4t44.5.4r4ii•'-*. 

BORE HOLE Test By:. 	. dte;yeeir... 

Date: 1
0////e) / 

Orientation: 

Ye-e44  ' 
i//  Size: 

3- o 
Packers 

On Casing 
Single/Double 
HydraulicA 

Groundwater Depth: 

Z.‘. 4/ 
Ft. 

Gauge Height Above Ground: 

4)  2"` 	 Ft. 

Gravity Head: 

......50; .sZ 

Ft. 

/ve 	 ee, Sp/  4zie r S-0 P—C _4e 	/ Inflow pressure (Hp) 	 psi x 2.31 = 	feet :2 G. 10 CAA- .S 
TIME, MIN. 0 1 2 3 4 5 6 7 8 9 10 CI AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. FL CFM  

GPM 

Take Per MM. I 	I 	CFM x 7.46 - GPM 

Total Head (HT) = 	Gravity Head (HG) 	+ 	Pressure Head (Hp) 	- 	Head Losses (HO 

Fr. FE FE Fr. 

TEST 2 • Inflow pressure (Hp) 

 

psi x 2.31 = 	feet 

  

TIME, MIN. 0 1 2 3 4 5 6 7 8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. R. _ 

GPM 
• 

CFM 

lake Per MM. 

HT 

TEST 3 Inflow pressure (Hp) 

 

psi x 2.31 = 	 feet 

  

TIME, MN. 0 2 3 4 .5 6 7 8 9 10 0 AVERAGE FLOW 

Meter Reading 
Gallons or 
Cu. R. . 

• 
• 

• • GPM 

 • 	CFM 

lake Per Min. 



WELDON SPRING SITE REMEDIAL ACTION PROJECT 

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

PROJECT NAMF,,d4e4a;meig-Z0eil_ite."4:2/2 WORK PACKAGE NO.145W. 72,4 //  
SHEET 1 OF 2 

DEVELOPED BY1-40-)4070 Wed/! 

1. Well Number.:  /11101/ 11.0.326 	 Well Location:  S"" e,Too . /7  

2. Date of Installation:  10/44/61/  

3. Date of Development: /6/3I • ill/ /0/ 	•  

4. Static Water Level: Before Development 	ft.; At least 24 hrs. after 	 ft. 

5. Organic Vapor: Before development  44 4.  ppm; After development  /1.4 4. 	PPm- 
o frvoi 

Med 6. Quantity of water loss during drilling, if used: 	• gal. 	 0.  
7.3 

Quantity of standing water in well and annulus before development :4c "j 	ye4 gal. 

8. Depth from top of well casing to bottom of well:  die-•.0 	ft. (from Well Installation Diagram) 

9. Well diameter:  2 # 	in. 

10. Screen length:  Aa 	ft. 

11. Minimum quantity of water to be removed:ZZ- gal. 

12. Depth to top of sediment: Before development 	ft.; After development 	ft. 

13. Physicil character of water (before/after development):diega*Ace-- 

14. Type and size of well development equipment: /1Z- 	 seed -6476' ."41-4.4e 
15. Description of surge technique:  ied.✓ ..C./ 	•44.1  

16. Height of well casing above ground surface:  2. S 	ft. (from Well Installation Diagram). 

Quantity of water removed: 	JO 	gal. Time for removal:  7..//cit 	hr./min. 



• 	 -• 

' WELDON SPRING SITE REMEDIA1. ACTION PROJECT 

MONITORING WELL DEVELOPMENT FORM 

PROJECT NAME  i.)_SIC/C111 1,-45/e / 

 

ES&H 9.1.3, Rev. 0, 2/99 

WORK PACKAGE NO. 	7  

 

    

SHEET 2 OF 2 I 

- DEVELOPED BY 7,74x 4" /17c Wei/m.9x ti 

Well Number/4V " 4/0313 	•  Well Locations:  /4"4-t ,  ,o toper-7r  

inAw 	Cum. Hrs. Dev. 	Cum. Gals. Purged 	 (°C) 	(umhos) 	(NTUsl 
Date/ 	Hrs. Dev./ 	Gals. Purged/ 	pH 	Temp. 	Cond. 	Turb. 	Remarks 

',0-- 	
1 " //-/- 0 / _ 	 22- 	7..1- 	I5'1 	1. / / 	,rte 

LI/ d'Y 

I 	
,2y,. 	7,4 	is,LI 	/.07.. 	73.5- 	. 

(A) 
;G _ 	7k 	/6.2 	/?/s- .P.VD 

/ 5— 

e7,.70 t:I930 	 S6 	71/ 	 ii6   

/, 

6- 	 — 

 

91- 
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7. o 
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COMPLETION REPORT FOR THE RAFFINATE PIT AREA GROUNDWATER INVESTIGATION 

APPENDIX B 

Water Level Data 

DOE/GJ/79491-941, REV. 0 



PATARI*49-99.k ' 	PAO_ / G Y e IE VATAPA INA tikk. MAPPli ( ‘-,.. 	. 	- 	,...s.- 	. ,,,Z‘,.:p t'i--- ,,L1' ' '--...!, 	='-'''§W 	..FA.Pgg 
MW-4013 1/28/00 608.73 563.2 45.53 43.53 
MW-4022 1/28/00 667.98 594.67 73.31 71.59 
MW-4024 1/28/00 654.83 604.08 53.45 51.15 
MW-2014 1/28/00 649.37 602.71 46.66 44.87 
MW-4020 1/28/00 659.17 604.15 55.02 53.75 
MW-4015 1/28/00 619.58 580.64 38.94 37.14 
MW-4014 1/28/00 609.3 560.35 48.95 46.84 
MW-4023 1/28/00 648.53 614.68 33.85 31.96 
MW-2017 	i 1/28/00 659.84 604.32 55.52 53.54 
MW-2034 1/28/00 660.83 605.41 55.42 52.76 
MW-2013 1/31/00 647.13 602.73 44.4 42.65 
MW-2040 1/31/00 662.39 611.91 50.48 50.49 
MW-4029 1/31/00 651.28 610.19 41.09 38.13 
MW-2023 1/31/00 637.29 583.08 54.21 52.75 
MW-2001 1/31/00 613.29 587.74 25.55 24.01 
MW-4007 1/31/00 624.13 595.01 29.12 26.49 
MW-2039 1/31/00 665.25 612.45 52.8 50.95 
MW-2042 1/31/00 662.68 613.28 49.4 49.42 
MW-3029 1/31/00 653.33 610.04 43.29 39.45 
MW-2036 1/31/00 658.01 609.42 48.59 46.48 
MW-2012 1/31/00 636.61 600.72 35.89 34.12 

35.37' MW-3025 1/31/00 655.32 609.52 45.8 
MW-4028 1/31/00 650.35 609.2 41.15 37.51 
MW-2043 1/31/00 662.3 613.09 49.21 49.51 
MW-2047 1/31/00 640.3 591.05 49.25 46.43 
MW-3024 1/31/00 654.87 600.66 54.21 45.1 
MW-2024 1/31/00 636.7 566.49 70.21 68.46 
MW-4027 1/31/00 647.77 610.22 37.55 34.52 
MW-4026 1/31/00 463.27 459.38 3.89 2.65 
MW-3028 1/31/00 651.92 610.19 41.73 39.12 

Raffinate Pit Area Groundwater Investigation - TCE Delineation . 
	 Water Level Data 



MOIWOTA0g 0044a PVNP 	" 
	 N Wftg,.44YAT1'9m ,  ,..:AEF,11744594140011V t:PPFTH0F00 044PPRFm, 

MW-2041 1/31/00 661.59 616.06 45.53 45.44 
MW-4011 1/31/00 628.16 591.17 36.99 35.79 
MW-2038 1/31/00 667.19 619.63 47.56 45.37 
MW-3003 1/31/00 646.96 598.11 48.85 46.54 
MW-2035 1/31/00 668.4 613.36 55.04 53.64 
MW-2037 •1/31/00 659.08 610.38 48.7 46.69 
MW-2002 1/31/00 625.51 594.3 31.21 29.53 
MW-4001 1/31/00 622.83 601.28 21.55 19.85 
MW-3006 1/31/00 647.13 592.74 54.39 53.16 
MW-2021 1/31/00 626.19 588.48 37.71 36.09 
MW-3026 1/31/00 646.77 605.05 41.72 39.25 
MW-2022 1/31/00 637.24 584.71 52.53 51.36 
MW-2032 1/31/00 638.09 582.82 55.27 52.82 
MW-4002 - 1/31/00 635.2 568.71 66.49 63.79 
MW-2048 1/31/00 662.14 607.64 54.5 50.08 
MW-3023 1/31/00 648.07 592.58 55.49 53.28 
MW-2046 1/31/00 653.6 589.05 64.55 60.72 
MW-4006 1/31/00 622.95 601.4 21.55 20.27 
MW-3027 1/31/00 647.11 607.62 39.49 36.61 
MW-2045 1/31/00 641.85 596.6 45.25 43.95 
MW-2006 1/31/00 635.92 597.93 37.99 36.24 
MW-2003 1/31/00 638.78 596.33 42.45 40.74 
MW-2033 1/31/00 647.51 604.27 43.24 40.57 
MW-2005 1/31/00 637.38 587.47 49.91 48.22 
MW-4007 4/26/00 624.13 594.88 29.25 26.62 
MW-4001 4/28/00 622.83 601.72 21.11 19.41 
MW-3027 5/2/00 647.11 609.46 37.65 34.77 
MW-4015 5/2/00 619.58 580.77 38.81 37.01 
MW-4014 • 5/2/00 609.3 560.07 49.23 47.12 
MW-2046 5/2/00 653.6 , 	589.02 64.58 60.75 

Raffinate Pit Area Groundwater Investigation - TCE Delineation 
	 Water Level Data 



14PMIWPAPA itLIPA;:=PA-liF X clig..14f031,901 WOW maw ,,pER,T07,-Egoozvii.,E ;:„pgromm20m4v,RFAgg. 
MW-2023 5/2/00 637.29 583.08 54.21 52.75 
MW-3026 5/2/00 646.77 606.17 40.6 38.13 
MW-2022 5/2/00 637.24 584.99 52.25 51.08 
MW-2032 5/2/00 638.09 582.88 , 	 55.21 52.76 
MW-2045 5/2/00 641.85 596.4 45.45 44.15 
MW-2021 5/2/00 626.19 591.44 34.75 33.13 
MW-2033 5/2/00 647.51 604.45 43.06 40.39 
MW-2001 5/2/00 613.29 587.84 25.45 23.91 
MW-2036 5/2/00 658.01 610.21 47.8 45.69 
MW-3003 5/2/00 646.96 597.96 49 46.69 
MW-2035 5/2/00 668.4 613.25 55.15 53.75 
MW-2002 5/2/00 625.51 593.41• 32.1 30.42 
MW-2037 5/2/00 659.08 610.13 48.95 46.94 
MW-3006 5/2/00 647.13 591.72 55.41 54.18 
MW-2003 5/2/00 638.78 597.33 41.45 39.74 
MW-4002 5/2/00 635.2 569.15 66.05 63.35 
MW-2038 5/2/00 667.19 610.94 56.25 54.06 
MW-3028 5/2/00 651.92 610.01 41.91 39.3 
MW-4029 5/2/00 651.28 610.03 41.25 38.29 
MW-4027 5/2/00 647.77 610.12 37.65 34.62 
MW-4013 5/2/00 608.73 560.22 48.51 46.51 
MW-2024 5/2/00 636.7 566.6 70.1 68.35 
MW-4028 5/2/00 650.35 610.01 40.34 36.7 
MW-2005 5/2/00 637.38 587.38 50 48.31 
MW-2013 5/2/00 647.13 603.03 44.1 42.35 
MW-2006 5/2/00 635.92 597.22 38.7 36.95 
MW-3029 5/2/00 653.33 609.94 43.39 39.55 
MW-2012 5/2/00 639.45 600.55 38.9 34.29 
MW-4006 5/2/00 622.95 601.7 21.25 19.97 
MW-3023 5/2/00 648.07 600.34 47.73 45.52 

Raffinate Pit Area Groundwater Investigation - TCE Delineation 
	 Water Level Data 



tOggigN,tcOg '-.4.994m5jr,gorgy.ARI9,R ,,,viL LEVATI.H DEPT, RFROM HOC4 '),--,RtrER MtPRFAPP; 
MW-4011 5/2/00 628.16 591.56 36.6 35.4 
MW-2034 5/3/00 660.83 605.67 55.16 52.5 
MW-2040 5/3/00 662.39 612.18 50.21 50.22 
MW-4020 5/3/00 659.17 604.43 54.74 53.47" 
MW-2014 5/3/00 649.37 603.33 46.04 44.25 
MW-4024 5/3/00 654.83 604.38 53.15 50.85 
MW-4022 5/3/00 667.98 594.08 73.9 72.18 
MW-2017 5/3/00 659.84 604.69 55.15 53.17 
MW-3024 5/3/00 654.87 600.68 54.19 45.08 
MW-4023 5/3/00 648.53 614.94 33.59 31 3 
MW-3025 5/3/00 655.32 609.42 45.9 35.47 
MW-2048 5/3/00 662.14 607.45 54.69 50.27 
MW-2047 5/3/00 640.3 604.91 35.39 32.57 
MW-4002 7/31/00 635.2 568.79 66.41 63.71 
MW-2005 7/31/00 637.38 587.4 49.98 48.29 
MW-2023 7/31/00 637.29 582.96 54.33 52.87 
MW-2006 7/31/00 635.92 597.71 38.21 36.46 
MW-3023 7/31/00 648.07 600.34 47.73 45.52 
MW-2012 7/31/00 639.45 600.51 38.94 34.33 
MW-2032 7/31/00 638.09 582.87 55.22 52.77 
MW-4007 7/31/00 624.13 594.99 29.14 26.51 
MW-2047 7/31/00 640.3 590.97 49.33 46.51 
MW-4022 7/31/00 667.98 594.19 73.79 72.07 
MW-4011 7/31/00 628.16 592.93 35.23 34.03 
MW-4006 7/31/00 622.95 601.84 21.11 19.83 
MW-2022 7/31/00 637.24 585.14 52.1 50.93 
MW-2001 7/31/00 613.29 588.48 24.81 23.27 
MW-2035 7/31/00 668.4 613.19 55.21 53.81 
MW-3003 7/31/00 646.96 598.09 48.87 46.56 
MW-4020 7/31/00 659.17 604.39 54.78 53.51 ,  

Raffinate Pit Area GroundWater Investigation - TC E Delineation 
	 Water Level Data 



VO:0434.401-4Vg 	 ggigal*Igil 41.9,E- 011, tATI.9,0 gnkfrE4ATIPNi  	AwnitgootoTtpow. ..rgfeklmtFoomAp?F:Agg: 
MW-2021 7/31/00 626.19 588.78 37.41 35.79 
MW-2046 7/31/00 653.6 589.22 64.38 60.55 
MW-4023 7/31/00 

7/31/00 
648.53 

 662.14 
614.89 
607.43 

33.64 
54.71 

31.75 
50.29 MW-2048 

MW-2002 7/31/00 625.51 593.71 31.8 30.12 
MW-4001 7/31/00 622.83 601.89 • 20.94 19.24 
MW-3006 7/31/00 647.13 592.24 54.89 • 53.66 
MW-2003 7/31/00 638.78 597.6 41.18 39.47 
MW-4024 7/31/00 654.83 604.33 .53.2 50.9 
MW-2037 . 	8/1/00 659.08 610.16 48.92 46.91 
MW-2033 . 	8/1/00 647.51 604.65 42.86 • 40.19 
MW-3029 8/1/00 , 	653.33 609.85 43.48 39.64 
MW-2036 8/1/00 658.01 610.17 47.84 45.73 
MW-2038 .8/1/00 667.19 610.87 56.32 - 	54.13 
MW-4029 8/1/00 651.28 610 41.28 38.32 
MW-2013 8/1/00 647.13 603.32 43.81 42.06 
MW-2034 	'  8/1/00 660.83 605.68 55.15 52.49 
MW-3026 8/1/00 646.77 606.27 40.5 38.03 
MW-2014 8/1/00  649.37 . 	603.46 45.91 44.12 
MW-4028 	• 8/1/00 650.35 610.03 40.32 36.68 
MW-3024 8/1/00 654.87 597.49 57.38 48.27 
MW-3028 8/1/00 651.92 . 	610.07 41.85 39.24 
MW-3027 8/1/00 647.11 . 	607.46 39.65 36.77 .  
MW-2017 8/1/00 659.84 • 604.84 55 53.02 
MW-4027 8/1/00 647.77 609.96 37.81 34.78 
MW-3025 8/1/00 655.32 609.12 46.2 35.77 
MW-4026 8/2/00 . 	463.27 459.82 . 3.45 2.21 
MW-4015 8/2/00 619.58 580.98 . 	38.6 36.8 
MW-4013 8/2/00 608.73 560.31 48.42 46.42 
MW-2024 8/2/00 636.7 567 69.7 67.95 

Raffinate Pit Area Groundwater Investigation - TCE Delineation 
	 Water Level Data 



4941719100211E: VP:',cli DATE  „i ,= ' oggggiVATOrtktlig41140401191* ifiggtgATHA 	_.L.F4SIPAI iAitioR,„..MAVRFAC1 
46.14 MW-4014 8/2/00 609.3 561.05 48.25 

MW-2045 8/2/00 641.85 596.46 45.39 44.09 
MW-2002 11/1/00 625.51 592.22 33.29 31.61 
MW-2037 11/1/00 659.08 610.09 48.99 46.98 
MW-2003 11/1/00 638.78 597.13 41.65 39.94 
MW-2048 11/1/00 662.14 607.42 54.72 • 	50.3 
MW-2033 11/1/00 647.51 604.71 42.8 40.13 
MW-2022 11/1/00 637.24 585.12 52.12 50.95 
MW-3003 11/1/00 645.82 598.04 47.78 46.61 
MW-2036 11/1/00 658.01 610.15 47.86 45.75 
MW-2001 11/1/00 613.29 587.73 25.56 24.02 
MW-2045 11/1/00 639.82 596.46 43.36 44.09 
MW-2035 11/1/00 668.4 613.19 55.21 53.81 
MW-3026 11/1/00 646.77 606 40.77 38.3 
MW-3025 11/1/00 655.32 608.88 46.44 36.01 
MW-3029 11/1/00 653.33 609.77 43.56 39.72 
MW-2021 11/1/00 626.19 588.51 37.68 36.06 
MW-3028 11/1/00 651.92 609.95 41.97 39.36 
MW-2024 11/1/00 636.7 566.59 70.11 68.36 
MW-4029 11/1/00 651.28 609.87 41.41 38.45 
MW-3023 11/1/00 645.71 600.03 45.68 45.83 
MW-2012 11/1/00 639.45 600.59 38.86 34.25 
MW-2045 1/30/01 639.82 605.88 33.94 34.67 
MW-2050 1/30/01 640.11 601.35 38.76 35.27 
MWS-4 1/30/01 623.68 601.61 22.07 19.57 
MW-3027 1/30/01 647.11 607.41 39.7 36.82 
MW-2034 1/30/01 660.83 606.6 54.23 51.57 
MW-4015 1/30/01 619.58 581.66 37.92 36.12 
MW-4027 1/30/01 647.77 609.97 37.8 34.77 
MW-2013 1/30/01 647.13 604.11 43.02 41.27 

Raffinate Pit Area Groundwater Investigation - TCE Delineation 	 Water Level Data 



E P,M9-trk9PPF MOM ' 1, % ,: V41.49N 11  MERargfATIP,N i.4-  AEITIO-RRPIYIN' ,q10,i zz_mztrwowi4uRfAcga! 
MW-2036 1/30/01 658.01 610.21 47.8 45.69 
MW-4001 1/30/01 622.83 601.53 21.3 19.6 
MW-4011 1/30/01 628.16 591.86 36.3 35.1 
MW-2017 1/30/01 659.84 .605.3 54.54 52.56 
MW-2014 1/30/01 649.37 604.05 45.32 43.53 
MW -4007 1/30/01 624.13 594.91 29.22 26.59 
MW-2049 1/30/01 637.02 599.5 37.52 , 	34.62 
MW-2006 1/30/01 634.36 598.58 35.78 35.59 
MW-2033 1/30/01 647.51 604.82 42.69 40.02 
MW-3026 1/30/01 646.77 605.36 41.41 38.94 
MW-2046 1/30/01 653.6 589.18 64.42 60.59 
MW-4002 1/30/01 635.2 573.8 61.4 58.7 
MW-2012 1/30/01 639.45 600.87 38.58 33.97 
MW-4006 1/30/01 622.95 601.58 21.37 20.09 
MWS-21 1/30/01 641.78 610.28 31.5 29.78 
MW-4024 1/31/01 654.83 604.18 53.35 51.05 
MW-3025 1/31/01 655.32 608.78 46.54 36.11 
MW-3024 1/31/01 654.87 600.95 53.92 44.81 
MW-4026 1/31/01 463.27 459.83 3.44 2.2 
MW-4028 1/31/01 650.35 609.72 40.63 36.99 
MW-2047 1/31/01 642.85 590.9 51.95 46.58 
MW-4030 1/31/01 645.04 597.07 47.97 45.47 
MW-2005 1/31/01 637.38 587.21 50.17 48.48 
MW-3006 1/31/01 645.95 591.45 54.5 54.45 
MW-2003 1/31/01 638.78 596.83 41.95 40.24 
MW-2002 1/31/01 625.51 591.62 33.89 32.21 
MW-2048 1/31/01 662.14 607.34 54.8 50.38 
MW-3003 1/31/01 645.82 597.86 47.96 46.79 
MW-2001 1/31/01 613.29 587.69 25.6 24.06 
MW-4029 1/31/01 651.28 609.7 41.58 3-8.62 

Raffinate Pit Area Groundwater Investigation - TCE Delineation 	 Water Level Data 



1.,PATlff ii:pao LQGhrDATE 11,130149,19,0 Waffiz:vglI. 	"A it,.' 1„.: 	;,,,-  ,,,,„ji, 	 , Pvt...,cA0 E; ERTH4 , 	,,:,: 	 Ekcgt 
MW-4014 1/31/01 609.3 560.8 48.5 46.39 
MW-2032 1/31/01 638.09 
MW-4023 1/31/01 648.53 614.72 33.81 1 	31.92 
MW-2024 1/31/01 636.7 566.88 69.82 68.07 
MW-2040 1/31/01 656.12 611.53 44.59 50.87 
MW-3028 1/31/01 651.92 609.72 42.2 39.59 
MW-4013 1/31/01 608.73 560.29 48.44 46.44 
MW-3029 1/31/01 653.33 609.59 43.74 39.9 
MW-2023 1/31/01 637.29 583.14 ' 	54.15 52.69 
MW-3023 1/31/01 645.71 599.76 45.95 46.1 
MW-2037 1/31/01 659.08 609.86 49.22 . 	47.21 
MW-2022 1/31/01 637.24 585.04 52.2 51.03 
MW-4020 1/31/01 659.17 604.32 54.85 53.58 
M\A/2021 1/31/01 626.19 588.38 37.81 36.19 
MW-4022 1/31/01 667.98 593.49 74.49 72.77 
MW-2035 1/31/01 668.4 612.91 55.49 54.09 
MW-2038 1/31/01 663.55 610.28 53.27 54.72 
MW-2001 4/27/01 613.29 587.67 25.62 24.08 
MW-2050 4/27/01 640.11 601.23 38.88 35.39 
MW-2002 4/27/01 625.51 592.68 32.83 31.15 
MW-2033 4/27/01 647.51 605.27 42.24 39.57 
MW-2032 4/27/01 638.09 
MW-2034 4/27/01 660.83 605.64 55.19 52.53 
MW-2049 4/27/01 637.02 599.56 37.46 34.56 
MW-2003 4/27/01 638.78 596.99 41.79 40.08 
MW-2023 4/27/01 637.29 583.2 54.09 52.63 
MW-2045 4/27/01 639.82 597.19 42.63 43.36 
MW-2017 4/27/01 659.84 604.68 55.16 53.18 
MW-2024 4/27/01 636.7 566.94 69.76 68.01 
MW-2012 4/27/01 639.45 600.99 38.46 33.85 

Raffinate Pit Area Groundwater Investigation - TCE Delineation 
	 Water Level Data 



L9PINTI9kIPPDP. f-:, -'-Ark IOC  gPEYATI9kt 1.0, 4'1, PFMATIg.... ..,4PgR;RWERPK : T9q,  -:,,: 7..PERT 11 F .1391.0: PPRFAcg. j 
MW-2013 4/27/01 647.13 604.29 42.84 41.091 
MW-2021 4/27/01 626.19 588.5 37.69 36 07i 
MW-2005 4/27/01 637.38 587.33 50.05 48.36! 
MW-2014 4/27/01 649.37 603.89 45.48 43.69, 
MW-2006 4/27/01 634.36 598.67 35.69 35.5 
MW-2022 4/27/01 637.24 603.07 34.17 33 
MW-2046 4/27/01 653.6 589.06 64.54 60.71 
MW-2035 4/30/01 668.4 612.49 55.91 54.51 
MW-2036 4/30/01 658.01 607.43 50.58 48.47 
MW-2048 4/30/01 662.14 607.39 54.75 50.33 
MW-2038 4/30/01 663.55 609.02 54.53 55.98 
MW-2039 4/30/01 665.25 615.13 50.12 48.27 
MW-2040 4/30/01 656.12 611.2 44.92 51.2 
MW-2047 4/30/01 642.85 590.97 51.88 46.51 
MW-2037 4/30/01 659.08 
MW-4002 4/30/01 635.2 
MW-4022 4/30/01 667.98 593.44 74.54 72.82 
MW-4020 4/30/01 659.17 604.27 54.9 53.63 
MW-3024 4/30/01 654.87 600.33 54.54 45.43 
MW-4015 4/30/01 619.58 581.98 37.6 35.8 
MW-4014 4/30/01 609.3 561.1 48.2 46.09 
MW-4013 4/30/01 608.73 563.35 45.38 43.38 
MW-4007 4/30/01 624.13 594.61 29.52 26.89 
MW-4011 4/30/01 628.16 591.66 36.5 35.3 
MW-3031 4/30/01 646.48 608.93 37.55 34.79 
MW-4023 4/30/01 648.53 615.08 33.45 31.56 
MW-4006 4/30/01 622.95 601.75 21.2 19.92 
MW-3025 4/30/01 655.32 608.19 47.13 36.7 
MW-3027 4/30/01 647.11 606.51 40.6 37.72 .  
MW-4001 4/30/01 622.83 602.85 19.98 18.28 

Raffinate Pit Area Groundwater Investigation - TCE Delineation 
	 Water Level Data 



LOCATION '1 .0.: PEI IKOWATA : 70:g siEyATIV Y41A1'gR;APPI4kT! ..,.! i,:::, F11117r,EBP.M.4,'' = 	. t4g: 7:DEPTHz:'; 	9W-4 SURFACE. 
MW-3036 4/30/01 658.96 605.54 53.42 50.77 
MW-3028 4/30/01 651.92 597.47 , 	 54.45 51.84 
MW-3035 4/30/01 657.04 605.59 51.45 48.33 
MW-3029 4/30/01 653.33 604.89 48.44 44.6 
MW-3034 4/30/01 658.17 606.07 52.1 49.69 
MW-3033 4/30/01 655.53 582.38 73.15 70.14 
MW-3032 4/30/01 662.65 
MW-3030 4/30/01 634.32 606.87 27.45 24.97 
MW-3026 4/30/01 646.77 605.24 41.53 39.06 
MW-4028 4/30/01 650.35 605.22 45.13 - 	41.49 
MW-3003 4/30/01 645.82 597.64 48.18 47.01 
MW-4024 4/30/01 654.83 
MWS-21 4/30/01 641.78 606.6 35.18 33.46 
MW-4030 4/30/01 645.04 597.29 47.75 45.25 
MW-4031 4/30/01 634.55 608.03 26.52 23.77 
MW-4029 4/30/01 651.28 605.85 45.43 42.47 
MW-4027 4/30/01 647.77 
MW S-4 4/30/01 623.68 601.94 21.74 19.24 
MW-4026 4/30/01 463.27 
MW-3023 4/30/01 645.71 598.23 47.48 47.63 
MW-3006 4/30/01 645.95 591.35 54.6 54.55 
MW-4032 7/26/01 641.61 608.2 33.41 31.09 
MW-3035 7/26/01 657.04 608.97 48.07 44.95 
MW-3034 7/26/01 658.17 610.1 48.07 45.66 
MW -4033 7/26/01 645.4 608.28 37.12 35.16 
MW-4031 7/26/01 634.55 608.41 26.14 23.39 
MW-3029 7/26/01 653.33 606.93 46.4 42.56 
MW-4029 7/26/01 651.28 608.03 43.25 40.29 
MW-3028 7/26/01 651.92 593.11 58.81 56.2 
MW-3033 7/26/01 655.53 586.08 69.45 66.44 

Raffinate Pit Area Groundwater Investigation - TCE Delineation 
	 Water Level Data 



40..CATAPNF-4 ;ODE   0P:411k 4 043.EMATTPO .ATigRt,g4 vgipt 41:44c Tilufg,PMaTOC7,=';',::::- ,.„,,,L:1,, MtWiF, _c  
MW-2038 7/26/01 663.55 611.1 52.45 53.9 
MWS-21 7/26/01 641.78 608.02 33.76 32.04 
MW-4028 7/26/01 650.35 606.96 43.39 39.75 
MW-3030 7/26/01 634.32 607.29 27.03 24.55 
MW-3031 7/26/01 646.48 608.84 37.64 34.88 
MW-2033 7/27/01 647.51 605.26 42.25 39.58 
MW-4035 7/27/01 669.37 623.42 45.95 43.16 
MW-2034 7/27/01 660.83 605.51 55.32 52766-  
MW-3036 7/27/01 658.96 609.61 49.35 46.7 
MW-4011 7/27/01 628.16 591.56 36.6 35.4 
MW-4001 7/27/01 

y 	
622.83 601.61 21.22 19.52 

MW-4002 7/27/01 635.2 568.75 66.45 63.75 
MW-4006 7/27/01 622.95 601.54 21.41 20.13 
MW-2051 7/27/01 639.77 598.95 40.82 37.98 
MW-4007 7/27/01 624.13 594.4 29.73 27.1 
MW-3023 7/27/01 645.71 599.96 45.75 45.9 
MW-2012 7/27/01 639.45 601.07 38.38 33.77 
MW-2013 7/27/01 647.13 604.81 42.32 40.57 
MW-2014 7/27/01 - 	649.37 603.79 45.58 43.79 
MW-2017 7/27/01 659.84 604.66 55.18 53.2 
MW-2006 7/27/01 634.36 598.64 35.72 35.53 
MW-3006 7/27/01 645.95 591.19 54.76 54.71 
MW-2045 7/27/01 639.82 597.27 42.55 43.28 
MW-2049 7/27/01 637.02 599.6 37.42 34.52 
MW-2047 7/27/01 642.85 590.95 51.9 46.53 
MW-3003 7/27/01 645.82 597.44 48.38 47.21 
MW-2046 7/27/01 653.6 589.02 64.58 60.75 
MW-2050 7/27/01 640.11 601.16 38.95 35.46 
MW-4013 	' 7/30/01 608.73 560.32 48.41 46.41 
MW-4034 7/30/01 656.89 610.64 46.25 43.51 '  _....11 

 

Raffinate Pit Area Groundwater Investigation - TCE Delineation Water Level Data 

   



PPPNEIRNAP ' LINAIRMEi ITOPMVATIPA iti:ME.R6P4YATIPti. VicigWEWP:RFP.,„ ,- ,,.,CIP,Ai 4PEEMP)F,,R90 47,PM13F4Pgs 
MW-2040 7/30/01 656.12 611.2 44.92 51.2 
MW-2024 7/30/01 636.7 566.79 69.91 68.16 
MW-2022 7/30/01 637.24 584.74 52.5 ' 	51.33 .  
MW-2003 7/30/01 638.78 596.77 42.01 40.31 
MW-4015 7/30/01 619.58 581.81 37.77 35.97 
MW-3027 7/30/01 647:11 606.45 40.66 37.78 
MW-3024 7/30/01 654.87 600.65 54.22 45.11 
MW-2005 7/30/01 637.38 587.16 50.22 48.53 
MW-2023 7/30/01 637.29 583.08 54.21 52.75 
MW-2032 7/30/01 638.09 
MW-3026 7/30/01 646.77 605.3 41.47 39 
MW-2048 7/30/01 662.14 607.3 54.84 50.42 
MW-3025 7/30/01 655.32 608.29 47.03 36.6 
MW-4030 7/30/01 645.04 597.23 47.81 45.31 
MW-4014 7/30/01 609.3 561.08 48.22 46.11 
MW-4022 7/30/01 667.98 593.41 74.57 72.85 
MW-4024 7/30/01 654.83 604.16 53.37 51.07 
MW-4023 7/30/01 648.53 614.64 33.89 32 
MW-2001 7/30/01 613.29 587.48 25.81 24.27 
MW-2036 7/30/01 658.01 608.59 49.42 47.31 
MW-2002 7/30/01 625.51 591.6 33.91 32.23 
MW-2021 7/30/01 626.19 588.22 37.97 36.35 
MW-2035 7/30/01 668.4 612.51 55.89 54.49 
MW-4007 10/29/01 624.13 593.93 30.2 27.57 
MW-3006 10/29/01 645.95 590.78 55.17 55.12 
MW-2006 10/29/01 634.36 598.29 36.07 35.88 
MW-4024 10/29/01 654.83 603.34 54.19 51.89 
MW-4011 10/29/01 628.16 591.27 36.89 35.69 
MW-4023 10/29/01 648.53 613.87 34.66 32.77 
MW-2021 10/29/01 626.19 587.98 38.21 , 	 36.59 

 

Raffinate Pit Area Groundwater Investigation - TCE Delineation Water Level Data 

   



P;IPATP,IVP:;_.,4.gt , 'i .. 	ATP 4TO,PRP.0,1/ATIPR WAT.P. 	''_ENATIott 4S,-,- .,.. iT : ;'-.....,,„ 	 .:;',13Pct% 41Plitl,-;TROWS,PRFAP :' 
MW-3023 10/29/01 645.71 599.8 .45.91 46.06 
MW-2017 10/29/01 659.84 604.06 55.78 53.8 
MW-4022 10/29/01 667.98 592.95 75.03 73.31 
MW-2023 10/29/01 637.29 582.99 54.3 52.84 
MW-4014 10/29/01 609.3 560.95 48.35 46.24 
MW-4028 10/29/01 650.35 608.75 41.6 37.96 
MW-4015 10/29/01 619.58 581.51 38.07 36.27 
MW-4013 10/29/01 608.73 560.29 48.44 46.44 
MW-2013 10/29/01 647.13 604.03 43.1 41.35 
MW-3003 10/29/01 645.82 597.17 48.65 47.48 
MW-3024 10/29/01 654.87 600.24 54.63 45.52 
MW-2047 10/29/01 642.85 590.89 51.96 46.59 
MW-2012 10/29/01 639.45 600.82 38.63 34.02 
MW-4027 10/29/01 647.77 608.79 38.98 35.95 
MW-4029 10/29/01 651.28 608.73 42.55 39.59 
MW-2001 10/29/01 613.29 587.41 25.88 24.34 
MW-3035 10/29/01 657.04 608.76 48.28 45.16 
MW-3025 10/29/01 655.32 607.33 47.99 37.56 
MW-2051 10/29/01 639.77 598.93 40.84 38 
MW-2002 10/29/01 625.51 591.36 34.15 32.47 
MW-3034 10/29/01 658.17 608.77 49.4 46.99 
MW-4035 10/29/01 669.37 623.06 46.31 43.52 
MW-3033 10/29/01 655.53 587.7 67.83 64.82 
MW-2024 10/29/01 636.7 566.16 70.54 68.79 
MW-3029 10/29/01 653.33 608.65 44.68 40.84 
MW-4034 10/29/01 656.89 610.78 46.11 43.37 
MW-2036 10/29/01 658.01 608.96 49.05 - 	46.94 
MW-3032 10/29/01 662.65 608.93 53.72 51.14 
MW-2050 10/29/01 640.11 600.99 39.12 3-57637  
MW-3031' 10/29/01 646.48 608.51 37.97 35.21 

 

Raffinate Pit Area Groundwater Investigation - TCE Delineation Water Level Data 

   



);PPATIPP,;=4:-.90P itIPP,s44T.P4::VEIMATIP.ff 1YARWEI4ATI0I1, :!.,''Ilrjag71.7PLER9fil4PP). ,:,P.i.ggp,t ,  EBqw suRFL,,Nck: 
MW-3030 10/29/01 634.32 607.15 27.17 , 	24.69 
MWS-4 10/29/01 623.68 601.12 22.56 20.06 
MW-2037 10/29/01 659.08 608.98 50.1 48.09 
MW-2038 10/29/01 663.55 609.87 53.68 55.13 
MW-4002 10/29/01 635.2 568.76 66.44 63.74 
MW-4030 10/29/01 645.04 597.06 47.98 45.48 
MW-2045 10/29/01 639.82 597.08 42.74 43.47 
MW-2014 10/29/01 649.37 603.4 45.97 44.18 
MW-4006 10/29/01 622.95 601.14 21.81 20.53 
MW-4020 10/29/01 659.17 603.59 55.58 54.31 
MW-2032 10/29/01 638.09 582.09 56 53.55 
MW-3028 10/29/01 651.92 608.75 43.17 40.56 
MW-2049 10/29/01 637.02 599.43 37.59 34.69 
MW-2034 10/29/01 660.83 604.77 56.06 53.4 
MW-3026 10/29/01 646.77 605.14 41.63 39.16 
MW-4031 10/29/01 634.55 608.66 25.89 23.14 
MW-4001 10/29/01 622.83 601.1 21.73 26703-  
MW-2033 10/29/01 647.51 604.97 42.54 39.87 
MW-4032 10/29/01 641.61 608.88 32.73 30.41 
MW-3027 	• 10/29/01 647.11 606.36 40.75 37.87 
MW-2003 10/29/01 638.78 596.47 42.31 40.6 
MW-3036 10/29/01 658.96 608.78 50.18 47.53 
MW-2040 10/29/01 656.12 610.74 45.38 51.66 
MW-4033 10/29/01 645.4 608.72 36.68 34.72 
MW-4026 10/30/01 463.27 459.53 3.74 2.5 
MWS-21 10/30/01 641.78 608.86 32.92 31.2 
MW-4024 1/28/02 654.83 604.04 53.49 51.19 
MW-4026 1/28/02 463.27 459.78 3.49 2.25 
MW-4020 1/28/02 659.17 604.24 54.93 53.66 
MW-3028 1/31/02 651.92 608.98 42.94 40.33 

Raffinate Pit Area Groundwater Investigation - TCE Delineation 	 Water Level Data 



VOMPOPPPg ittOliPATsgi ;i ' '9,P4EMAIVNi WAT,R840,0T1Og PAID,PRIVEROAMPN:4 KRFFITWERP:10atREACA: 1-: 
MW-4034 1/31/02 656.89 611.02 45.87 43.13 
MW-3035 1/31/02 657.04 608.99 48.05 44.93 
MW-2034 1/31/02 660.83 605.63 55.2 52.54 
MW-4033 1/31/02 645.4 609.06 36.34 34.38 
MW-3027 1/31/02 647.11 606.7 40.41 37.53 
MW-2046 1/31/02 647.37 589.05 58.32 60.72 
MW-2040 1/31/02 656.12 611.09 45.03 51.31 
MW-2035 1/31/02 668.4 615.59 52.81 51.41 
MW-2003 1/31/02 638.78 596.79 41.99  40.28 
MW-2051 1/31/02 639.77 598.99 40.78 37.94 
MW-4032 1/31/02 641.61 609.25 32.36 30.04 
MW-2033 1/31/02 647.51 604.65 42.86 40.19 
MW-2049 1/31/02 637.02 599.42 37.6 34.7 
MW-4031 1/31/02 634.55 609.24 25.31 22.56 
MW-3036 1/31/02 658.96 609.01 49.95 47.3 
MW-2038 1/31/02 663.55 609.81 

607.3 
53.74 
27.02 

55.19 
24.54 MW-3030 1/31/02 634.32 

MW-2050 1/31/02 640.11 601.09 39.02 35.53 
MWS-21 1/31/02 641.78 609.19 32.59 30.87 
MW-3031 1/31/02 646.48 609.01 37.47 34.71 
MW-3029 1/31/02 653.33 608.84 44.49 40.65 
MW-2036 1/31/02 658.01 609.22 48.79 46.68 
MW-2002 1/31/02 625.51 591.61 33.9 32.22 
MW-2001 1/31/02 613.29 588.16 25.13 23.59 
MW-3034 1/31/02 658.17 608.96 49.21 46.8 
MW-4038 1/31/02 638.07 609.23 28.84 27.27 
MW-4037 1/31/02 630.13 608.68 21.45 19.87 
MW-4036 1/31/02 615.22 591.63 23.59 21.9 
MW-4035 1/31/02 669.37 623.43 45.94 43.15 
MW-2039 1/31/02 665.25 611.32 53.93 52.08 

Raffinate Pit Area Groundwater Investigation - TCE Delineation 	 Water Level Data 



gogOON2i0;IPPM9BPATA ITAP:galgrA'TAN; WakVggEWATI:9:0 CPPRITHEER MAPPW: WPg.1;',411;MRPM aktRFACk 
MW-2005 1/31/02 637.38 612.25 25.13 23.44 
MW-3032 1/31/02 662.65 609.11 53.54 50.96 
MW-2013 1/31/02 647.13 603.71 43.42 41.67 
MW-4014 1/31/02 609.3 561.08 48.22 46.11 
MW-4015 1/31/02 619.58 581.86 37.72 35.92 
MW-2021 1/31/02 626.19 588.29 37.9 36.28 
MW-4027 1/31/02 647.77 609.03 38.74 35.71 
MW-2037 1/31/02 659.08 609.17 49.91 47.9 
MW-4001 1/31/02 622.83 601.9 20.93 19.23 
MW-4006 1/31/02 622.95 601.66 21.29 20.01 
MW-3003 1/31/02 645.82 597.43 48.39 47.22 
MW-2017 1/31/02 659.84 604.61 55.23 53.25 
MW-3023 1/31/02 645.71 599.83 45.88 46.03 
MW-4022 1/31/02 667.98 592.81 75.17 73.45 
MW-4023 1/31/02 648.53 614.37 34.16 32.27 
MWS-4 1/31/02 623.68 - 	602.33 21.35 18.85 
MW-2014 1/31/02 649.37 603.63 45.74 43.95 
MW-2047 1/31/02 642.85 591.05 51.8 46.43 
MW-4011 1/31/02 628.16 591.76 36.4 35.2 
MW-3006 1/31/02 645.95 591.22 54.73 54.68 
MW-4002 1/31/02 635.2 579.69 55.51 52.81 
MW-3025 1/31/02 655.32 608.06 47.26 36.83 
MW-4030 1/31/02 645.04 597.21 47.83 45.33 
MW-2024 1/31/02 636.7 566.83 69.87 68.12 
MW-4007 1/31/02 624.13 594.48 29.65 27.02 
MW-2012 1/31/02 639.45 600.8 38.65 34.04 
MW-2045 1/31/02 639.82 596.94 42.88 43.61 
MW-2022 1/31/02 637.24 586.02 51.22 50.05 
MW-4029 1/31/02 651.28 608.95 42.33 39.37 
MW-2023 1/31/02 637.29 583.16 54.13 52.67 

Raffinate Pit Area Groundwater Investigation - TCE Delineation 	 Water Level Data 



ocwripfie4,90 t 	'ilp"Arli§g.ockvexgiciNi w„,ArggitiggyATIPPI ?DEPTH_FROMTO...,1,4 4P.PRTIr'ERP,Ng§1-15FAPP:' 
MW-3024 1/31/02 654.87 601.65 53.22 44.11 
MW-4013 1/31/02 608.73 560.4 48.33 46.33 
MW-4028 1/31/02 650.35 608.98 41.37 37.73 
MW-3026 1/31/02 646.77 605.67 41.1 38.63 
MW-2055 1/31/02 662.62 606.9 55.72 52.96 

Raffinate Pit Area Groundwater Investigation — TCE Delineation 	 Water Level Data 
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Soil Sampling Results from Well MW-4035 - Detections  

WSSRAP JD Depth Interval (ft. bgs) LOCATION DATE_SAM PARAMETER CONC ERR DL UNITS CATEGORY 

SO-401001-01 0.0 - 2.0 401001 5/10/2001 ACETONE 11 10 UG/KG VOLATILES 
SO-401001-06 10.0 - 12.0 401001 5/10/2001 METHYLENE CHLORIDE 14 6 UG/KG VOLATILES 
SO-401001-12 22.0 - 24.0 401001 5/10/2001 METHYLENE CHLORIDE 22 7.5 UG/KG VOLATILES 
SO-401001-13 24.0 - 26.0 401001 5/10/2001 METHYLENE CHLORIDE 17 7.5 UG/KG VOLATILES 
SO-401001-01 0.0 - 2.0 401001 5/10/2001 METHYLENE CHLORIDE 5 5 UG/KG VOLATILES 
SO-401001-07 12.0 - 14.0 401001 5/10/2001 METHYLENE CHLORIDE 16 6 UG/KG VOLATILES 
SO-401001-08 14.0 - 16.0 401001 5/10/2001 METHYLENE CHLORIDE 19 6.5 UG/KG VOLATILES 
SO-401001-11 20.0 - 22.0 401001 5/10/2001 METHYLENE CHLORIDE 16 6.5 UG/KG VOLATILES 
SO-401001-09 16.0 - 18.0 401001 5/10/2001 METHYLENE CHLORIDE 22 7 UG/KG VOLATILES 
SO-401001-15 28.0 - 30.0 401001 5/10/2001 METHYLENE CHLORIDE 20 6 UG/KG VOLATILES 
SO-401001-10 18.0 - 20.0 401001 5/10/2001 METHYLENE CHLORIDE 18 6.5 UG/KG VOLATILES 
SO-401001-14 26.0 - 28.0 401001 5/10/2001 METHYLENE CHLORIDE 23 7 UG/KG VOLATILES 
SO-401001-16 30.0 - 31.5 401001 5/10/2001 METHYLENE CHLORIDE 14 5.5 UG/KG VOLATILES 
SO-401001-17 32.0 - 33.3 401001 5/10/2001 METHYLENE CHLORIDE 6 6 UG/KG VOLATILES 
SO-401001-18 35.0 - 36.0 401001 5/11/2001 METHYLENE CHLORIDE 8 6 UG/KG VOLATILES 

Raffinate Pit Area Groundwater Investigation - TCE Delineation 	 Analytical Data - Soils 



- 	ss..RAWAD4 ,LPPATPN, '1)4W'§4hc k, ';',4g'!:: ,PARAMETEK-!, 	 t,.:-:. -cp,Nc ERR ;P,1-:: UNITS YER QUAL ,VAL QUAL 
GW-3030-Q101 3030 2/12/01 1,2-DICHLOROETHENE (DCE) 9.3 1 I UG/L * 
GW-3030-032802 , 	3030 3/28/02 1,2-DICHLOROETHENE (DCE) 12 20 UG/L * 
GW-3030-022801 3030 2/28/01 1,2-DICHLOROETHENE (DCE) 12 1 UG/L * 
GW-3030-Q102 3030 1/9/02 1,2-DICHLOROETHENE (DCE) 18 20 UG/L * 

* GW-3030-Q102 3030 1/9/02 NITROBENZENE 0.015 0.03 UG/L 
GW-3030-022801 3030 2/28/01 NITROBENZENE 0.015 0.03 UG/L * 
GW-3030-032802 3030 3/28/02 NITROBENZENE 0.04 0.08. UG/L * 	—1 
GW-3030-Q101 3030 2/12/01 NITROBENZENE 0.015 0.03 UG/L * 
GW-3030-032802 3030 3/28/02 TETRACHLOROETHENE 5 10 UG/L * 
GW-3030-Q101 3030 2/12/01 TETRACHLOROETHENE 1.2 1 UG/L * 
GW-3030-022801 3030 2/28/01 TETRACHLOROETHENE 1.1 1 UG/L * 
GW-3030-Q102 3030 1/9/02 TETRACHLOROETHENE 5 10 UG/L * 
GW-3030-022801 3030 2/28/01 TRICHLOROETHENE (TCE) 220 25 UG/L * 
GW-3030-Q101 3030 2/12/01 TRICHLOROETHENE (TCE) 200 10 UG/L * 
GW-3030-Q102 3030 1/9/02 TRICHLOROETHENE (TCE) 300 10 UG/L * 
GW-3030-032802 3030 3/28/02 TRICHLOROETHENE (TCE) 230 10 UG/L * 
GW-3030-Q101 3030 2/12/01 VINYL CHLORIDE 5 10 UG/L * 
GW-3030-032802 3030 3/28/02 VINYL CHLORIDE (VC) 5 10 UG/L * 
GW-3031-Q102 3031 1/9/02 1,2-DICHLOROETHENE (DCE) 1 2 UG/L * 
GW-3031-030101 3031 3/1/01 1,2-DICHLOROETHENE (DCE) 0.5 1 UG/L * 
GW-3031-Q101 3031 2/12/01 1,2-DICHLOROETHENE (DCE) 0.5 1 UG/L * 

. GW-3031-Q102 3031 1/9/02 NITROBENZENE 0.015 0.03 UG/L 
GW-3031-030101 3031 3/1/01 NITROBENZENE 0.1 0.2 UG/L 	_ * 
GW-3031-Q101 3031 2/12/01 NITROBENZENE 0.015 0.03 UG/L * 
GW-3031-Q102 3031 1/9/02 TETRACHLOROETHENE 0.5 1 UG/L * 
GW-3031-Q101 3031 - 	2/12/01 TETRACHLOROETHENE 0.5 1 UG/L * 
GW-3031-030101 3031 3/1/01 TETRACHLOROETHENE 0.5 1 UG/L ' 
GW-3031-Q101 3031 2/12/,01 TRICHLOROETHENE (TCE) 0.5 1 UG/L * 
GW-3031-Q102 3031 1/9/02 TRICHLOROETHENE (TCE) 0.5 1 UG/L * 
GW-3031-030101 3031 3/1/01 TRICHLOROETHENE (TCE) 0.5 1 UG/L 
GW-3031-Q101 3031 2/12/01 VINYL CHLORIDE 5 10 UG/L H0/4 * 

* GW-3032-Q102 3032 1/9/02 1,2-DICHLOROETHENE (DCE) 1 2 UG/L 
* GW-3032-022601 3032 2/26/01 1,2-DICHLOROETHENE (DCE) 0.5 1 UG/L 

Raffinate Pit Area Groundwater Investigation — TCE Delineation 
	 Analytical Data 



ffalg,P<WHAi 4 WPM laTigilAR winciPMANIFIggiaiiiki ;„ ,.,0191 fEW _ ..g.: :,PN1T. I ':, 	,,,.-E 	PP*: x'.,-,-,,qpAp 
GW-3032-Q101 3032 2/12/01 1,2-DICHLOROETHENE (DCE) 0.5 1 UG/L 
GW-3032 -032602 3032 3/26/02 1,2-DICHLOROETHENE (DCE) 1 2 UG/L * 
GW-3032-022601 3032 2/26/01 NITROBENZENE- 0.015 r 0.03 UG/L * 
GW-3032-Q101 3032 2/12/01 NITROBENZENE 0.015 0.03 UG/L * 
GW-3032-Q102 3032 1/9/02 NITROBENZENE 0.015 0.03 UG/L * 
GW-3032-032602 3032 3/26/02 NITROBENZENE 	- 0.04 0.08 UG/L * 
GW-3032-Q102 3032 1/9/02 TETRACHLOROETHENE 0.5 1 UG/L * 
GW-3032-032602 3032 3/26/02 TETRACHLOROETHENE 0.5 1 UG/L * 
GW-3032-022601 3032 . 	. 2/26/01 TETRACHLOROETHENE 1.2 1 UG/L * 
GW-3032-Q101 3032 2/12/01 TETRACHLOROETHENE 1.6 1 UG/L * 
GW-3032-032602 3032 3/26/02 TRICHLOROETHENE (TCE) 0.5 1 UG/L * 
GW-3032-022601 '3032 2/26/01 TRICHLOROETHENE (TCE) 1.6 1 UG/L * 
GW-3032-Q102 3032 1/9/02 TRICHLOROETHENE (TCE) 0.5 1 UG/L * 
GW-3032-Q101 3032 2/12/01 TRICHLOROETHENE (TCE) 1.9 1 UG/L * 
GW-3032-Q101 3032 2/12/01 VINYL CHLORIDE 5 10 UG/L * 
GW-3032-032602 3032 3/26/02 VINYL CHLORIDE (VC) 0.5 1 UG/L * 
GW-3034-030601 3034 3/6/01 1,2-DICHLOROETHENE (DCE) 17 1 UG/L * 
GW-3034-Q102 3034 1/9/02 1,2-DICHLOROETHENE (DCE) 14 40 UG/L * 
GW-3034-032602 3034 3/26/02 1,2-DICHLOROETHENE (DCE) 15 50 UG/L 
GW-3034-030601 3034 3/6/01 NITROBENZENE 0.015 0.03 UG/L 
GW-3034-Q102 3034 1/9/02 NITROBENZENE 0.015 0.03 UG/L 
GW-3034-032602 3034 3/26/02 NITROBENZENE  0.04 0.08 UG/L 
GW-3034-030601 3034 3/6/01 TETRACHLOROETHENE 0.5 1 UG/L 
GW-3034-Q102 3034 1/9/02 TETRACHLOROETHENE 10 20 UG/L ' * 
GW-3034-032602 3034 3/26/02 TETRACHLOROETHENE 12.5 25 UG/L 
GW-3034-030601 3034 3/6/01 TRICHLOROETHENE (TCE) 780 100 UG/L * 
GW-3034-032602 3034 3/26/02 TRICHLOROETHENE (TCE) 580 25 UG/L 
GW-3034-Q102 3034 1/9/02 TRICHLOROETHENE (TCE) 490 20 UG/L 
GW-3034-030601 3034 3/6/01 VINYL CHLORIDE 5 10 UG/L *. 
GW-3034-032602 3034 3/26/02 VINYL CHLORIDE (VC) 12.5 25 UG/L * 
GW-3035-030501 3035 3/5/01 1,1,1-TRICHLOROETHANE 5 10 UG/L 
GW-3035-030501 3035 3/5/01 1,1,1-TRICHLOROETHANE 5 10 UG/L *  
GW-3035-030501 3035 3/5/01 1,1,2,2- 5 10 UG/L *  

Raffinate Pit Area Groundwater Investigation — TCE Delineation 	 Analytical Data 



§§MlittiPe 1,9,M ,T:,-S  . 	,RAM,IVWTPis- ; .„, , ,U N ITS 1 	, „ y 	' 
GW-3035-030501 3035 3/5/01 1,1,2,2- 5 10 UG/L 
GW-3035-030501 3035 3/5/01 1,1,2-TRICHLOROETHANE 5 10 UG/L * 
GW-3035-030501 3035 3/5/01 1,1,2-TRICHLOROETHANE 5 10 UG/L 
GW-3035-030501 3035 3/5/01 1,1-DICHLOROETHANE 5 10 UG/L • 
GW-3035-030501 3035 3/5/01 1,1-DICHLOROETHANE 5 10 UG/L 
GW-3035-030501 3035 3/5/01 1,1-DICHLOROETHENE 5 10 UG/L * 
GW-3035-030501 3035 3/5/01 1,1-DICHLOROETHENE 5 10 UG/L 
GW-3035-030501 3035 3/5/01 1,2-DICHLOROETHANE 5 10 UG/L 
GW-3035-030501 3035 3/5/01 1,2-DICHLOROETHANE 5 10 UG/L 
GW-3035-030501 3035 3/5/01 1,2-DICHLOROETHENE (DCE) 1.2 1 UG/L 
GW-3035-030501 3035 3/5/01 1,2-DICHLOROETHENE (DCE) 1.2 1 UG/L 
GW-3035-W101 3035 3/19/01 1,2-DICHLOROETHENE (DCE) 5.5 10 UG/L 
GW-3035-032702 3035 3/27/02 1,2-DICHLOROETHENE (DCE) 1.1 4 UG/L * 
GW-3035-032702 3035 3/27/02 1,2-DICHLOROETHENE (DCE) 1.1 4 UG/L * 
GW-3035-W101 3035 3/19/01 1,2-DICHLOROETHENE (DCE) 5.5 10 UG/L * 
GW-3035-Q102 3035 1/7/02 1,2-DICHLOROETHENE (DCE) 0.67 2 UG/L 
GW-3035-Q102 3035 1/7/02 1,2-DICHLOROETHENE (DCE) 0.67 2 UG/L 
GW-3035-030501 3035 3/5/01 1,2-DICHLOROPROPANE 5 10 UG/L 
GW-3035-030501 3035 3/5/01 1,2-DICHLOROPROPANE 5 10 UG/L * 
GW-3035-030501 3035 3/5/01 2-BUTANONE 5 10 UG/L * 
GW-3035-030501 3035 3/5/01 2-BUTANONE 5 10 UG/L * 
GW-3035-030501 3035 3/5/01 2-HEXANONE 5 10 UG/L * 

GW-3035-030501 3035 3/5/01 2-HEXANONE 5 10 UG/L 
GW-3035-030501 3035 3/5/01 4-METHYL-2-PENTANONE 5 10 UG/L 
GW-3035-030501 3035 3/5/01 4-METHYL-2-PENTANONE 5 10 UG/L * 
GW-3035-030501 3035 3/5/01 ACETONE 4.9 10 UG/L 
GW-3035-030501 3035 3/5/01 ACETONE 4.9 10 UG/L * 
GW-3035-030501 3035 3/5/01 BENZENE 5 10 UG/L 
GW-3035-030501 3035 3/5/01 BENZENE 5 10 UG/L • 
GW-3035-030501 3035 3/5/01 BROMODICHLOROMETHANE 1.1 10 UG/L 
GW-3035-030501 3035 3/5/01 BROMODICHLOROMETHANE 1.1 10 UG/L 
GW-3035-030501 3035 3/5/01 BROMOFORM 5 10 UG/L 
GW-3035-030501 3035 3/5/01 BROMOFORM 10 UG/L * _____, 

 

Raffinate Pit Area Groundwater Investigation — TCE Delineation Analytical Data 

   



. 	§114.1i9„ ,10: LOCATION; it , - 4  AM ',7i'V''7;P_.:L.,.AMP',. 	-:'''"' ;LONG=  ,, 	,. DL  .-t-y: ,..uNITP' Y.,„ 	_ 4 	 . ' : 	' '' 	01 	''': 
GW-3035-030501 3035 3/5/01 BROMOMETHANE 5 10 UG/L 
GW-3035-030501 3035 3/5/01 BROMOMETHANE 5 10 UG/L * 
GW-3035-030501 3035 3/5/01 CARBON DISULFIDE 5 10 UG/L 
GW-3035-030501 3035 3/5/01 CARBON DISULFIDE 5 10 UG/L * 
GW-3035-030501 3035 3/5/01 CARBON TETRACHLORIDE 5 10 UG/L * 
GW-3035-030501 3035 3/5/01 CARBON TETRACHLORIDE 5 10 UG/L * 
GW-3035-030501 3035 3/5/01 CHLOROBENZENE 5 10 UG/L * 
GW-3035-030501 3035 3/5/01 CHLOROBENZENE 5 10 UG/L * 
GW-3035-030501 3035 3/5/01 CHLOROETHANE 5 10 UG/L * 
GW-3035-030501 3035 3/5/01 CHLOROETHANE 5 10 UG/L 
GW-3035-030501 3035 3/5/01 CHLOROFORM 5.7 10 UG/L * 
GW-3035-030501 3035 3/5/01 CHLOROFORM 5.7 10 UG/L * 
GW-3035-030501 3035 3/5/01 CHLOROMETHANE 5 10 UG/L * 
GW-3035-030501 3035 3/5/01 CHLOROMETHANE 5 10 UG/L 
GW-3035-030501 3035 3/5/01 CIS-1,3-DICHLOROPROPENE 5 10 UG/L 
GW-3035-030501 3035 3/5/01 CIS-1,3-DICHLOROPROPENE 5 10 UG/L * 
GW-3035-030501 3035 3/5/01 DIBROMOCHLOROMETHANE 5 10 UG/L * 
GW-3035-030501 3035 3/5/01 DIBROMOCHLOROMETHANE 5 10 UG/L * 
GW-3035-030501 3035 3/5/01 ETHYL BENZENE 5 10 UG/L * 
GW-3035-030501 3035 3/5/01 ETHYL BENZENE 5 10 UG/L * 
GW-3035-030501 3035 3/5/01 METHYLENE CHLORIDE 5 10 UG/L * 
GW-3035-030501 3035 3/5/01 METHYLENE CHLORIDE 5 10 UG/L 
GW-3035-030501 3035 3/5/01 NITROBENZENE 0.18 0.03 UG/L * 
GW-3035-Q102 3035 1/7/02 NITROBENZENE 0.015 0.03 UG/L * 
GW-3035-W101 3035 3/19/01 NITROBENZENE 0.015 0.03 UG/L 
GW-3035-W101 3035 3/19/01 NITROBENZENE 0.015 0.03 UG/L 
GW-3035-Q102 3035 1/7/02 NITROBENZENE 0.015 0.03 UG/L 
GW-3035-030501 3035 3/5/01 NITROBENZENE 0.18 0.03 UG/L 
GW-3035-032702 3035 3/27/02 NITROBENZENE 0.04 0.08 UG/L 
GW-3035-032702 3035 3/27/02 NITROBENZENE 0.04 0.08 UG/L 
GW-3035-030501 3035 3/5/01 TETRACHLOROETHENE 5 10 UG/L 
GW-3035-030501 3035 3/5/01 TETRACHLOROETHENE 5 10 UG/L 
GW-3035-Q102 3035 1/7/02 TETRACHLOROETHENE 0.5 1 UG/L * 

 

Raffinate Pit Area Groundwater Investigation — TCE Delineation Analytical Data 
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GW-3035-032702 3035 3/27/02 TETRACHLOROETHENE 1 2 UG/L * 
GW-3035-032702 3035 3/27/02 TETRACHLOROETHENE '1 2 UG/L * 
GW-3035-030501 3035 3/5/01 TETRACHLOROETHENE 0.5 1 UG/L * 
GW-3035-W101 3035 3/19/01 TETRACHLOROETHENE 5 10 UG/L * 
GW-3035-W101 3035 3/19/01 TETRACHLOROETHENE 5 10 UG/L * 
GW-3035-Q102 3035 1/7/02 TETRACHLOROETHENE 0.5 1 UG/L * 
GW-3035-030501 3035 3/5/01 TETRACHLOROETHENE 0.5 1 UG/L * 
GW-3035-030501 3035 3/5/01 TOLUENE 5 10 UG/L * 
GW-3035-030501 3035 3/5/01 TOLUENE 5 10 UG/L * 
GW-3035-030501 3035 3/5/01 TRANS-1,3- 5 10 UG/L  
GW-3035-030501 3035 3/5/01 TRANS-1,3- 5 10 UG1L 
GW-3035-030501 3035 3/5/01 TRICHLOROETHENE 65 10 UG/L 
GW-3035-030501 3035 3/5/01 TRICHLOROETHENE 65 10 UG/L 
GW-3035-Q102 3035 1/7/02 TRICHLOROETHENE (TCE) 44 2 UG/L 
GW-3035-Q102 3035 1/7/02 TRICHLOROETHENE (TCE) 44 2 UG/L 
GW-3035-032702 3035 3/27/02 TRICHLOROETHENE (TCE) 63 2 UG/L 
GW-3035-W101 3035 3/19/01 TRICHLOROETHENE (TCE) 370 10 UG/L 
GW-3035-030501 3035 3/5/01 TRICHLOROETHENE (TCE) 83 10 UG/L 
GW-3035-030501 3035 3/5/01 TRICHLOROETHENE (TCE) 83 10 UG/L 
GW-3035-032702 3035 3/27/02 TRICHLOROETHENE (TCE) 63 2 UG/L 
GW-3035-W101 3035 3/19/01 TRICHLOROETHENE (TCE) 370 10 UG/L 
GW-3035-030501 3035 3/5/01 VINYL CHLORIDE 5 10 UG/L * 
GW-3035-030501 3035 3/5/01 VINYL CHLORIDE 5 10 UG/L * 
GW-3035-032702 3035 3/27/02 VINYL CHLORIDE (VC) 1 2 UG/L * 
GW-3035-032702 3035 3/27/02 VINYL CHLORIDE (VC) 1 2 UG/L * 
GW-3035-030501 3035 3/5/01 XYLENES, TOTAL 5 10 UG/L * 
GW-3035-030501 3035 3/5/01 XYLENES, TOTAL 5 10 UG/L 
GW-3036-030501 3036 3/5/01 1,1,1-TRICHLOROETHANE 5 - 10 UG/L * 
GW-3036-030501 3036 3/5/01 1,1,1-TRICHLOROETHANE 5 10 UG/L * 
GW-3036-030501 3036 3/5/01 1,1,2,2- 5 10 UGIL * 
GW-3036-030501 3036 3/5/01 1,1,2,2- 5 10 UG/L * 
GW-3036-030501 3036 • 3/5/01 1,1,2-TRICHLOROETHANE 5 10 UG/L 
GW-3036-030501 • 3036 3/5/01 1,1,2-TRICHLOROETHANE 5 10 UG/L 

Raffinate Pit Area Groundwater Investigation — TCE Delineation 
	 Analytical Data 
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GW-3036-030501 3036 3/5/01 1,1-DICHLOROETHANE 5 10 UG/L 
GW-3036-030501 3036 3/5/01 1,1-DICHLOROETHANE 5 10 UG/L * 
GW-3036-030501 3036 3/5/01 1,1-DICHLOROETHENE 5 10 UG/L * 
GW-3036-030501 3036 3/5/01 1,1-DICHLOROETHENE 5 10 UG/L * 
GW-3036-030501 3036 3/5/01 1,2-DICHLOROETHANE 5 10 UG/L * 
GW-3036-030501: 3036 3/5/01 1,2-DICHLOROETHANE 5 10 UG/L 
GW-3036-030501 3036 3/5/01 1,2-DICHLOROETHENE (DCE) 0.5 - 1 UG/L * 
GW-3036-W101 3036 3/19/01 1,2-DICHLOROETHENE (DCE) 0.5 1 UG/L * 
GW-3036-Q102 3036 1/8/02 1,2-DICHLOROETHENE (DCE) 1 2 UG/L * 
GW-3036-032702 3036 3/27/02 1,2-DICHLOROETHENE (DCE) 1 2 UG/L * 
GW-3036-W101 3036 3/19/01 1,2-DICHLOROETHENE (DCE) . 	0.5 1 UG/L * 
GW-3036-030501 3036 3/5/01 1,2-DICHLOROETHENE (DCE) 0.5 1 UG/L * 
GW-3036-032702 3036 3/27/02 1,2-DICHLOROETHENE (DCE) 1 2 UG/L * 
GW-3036-Q102 3036 1/8/02 1,2-DICHLOROETHENE (DCE) 1 2 UG/L * 
GW-3036-030501 3036 3/5/01 1,2-DICHLOROPROPANE 5 10 UG/L * 
GW-3036-030501 3036 3/5/01 1,2-DICHLOROPROPANE 5 10 UG/L * 
GW-3036-030501 3036 3/5/01 2-BUTANONE 5 10 UG/L * 
GW-3036-030501 3036 3/5/01 2-BUTANONE 5 10 UG/L 
GW-3036-030501 3036 3/5/01 2-HEXANONE 5 10 UG/L 
GW-3036-030501 3036 3/5/01 2-HEXANONE 5 10 UG/L 
GW-3036-030501 3036 3/5/01 4-METHYL-2-PENTANONE 5 10 UG/L 
GW-3036-030501 3036 3/5/01 4-METHYL-2-PENTANONE 5 10 UG/L 
GW-3036-030501 3036 3/5/01 ACETONE 4.4 10 UG/L 
GW-3036-030501 3036 3/5/01 ACETONE 4.4 10 UG/L 
GW-3036-030501 3036 3/5/01 BENZENE 5 10 UG/L 
GW-3036-030501 3036 3/5/01 BENZENE 5 10 UG/L 
GW-3036-030501 3036 3/5/01 BROMODICHLOROMETHANE 1.4 10 UG/L 
GW-3036-030501 3036 3/5/01 BROMODICHLOROMETHANE 1.4 10 UG/L 
GW-3036-030501 3036 3/5/01 BROMOFORM 5 10 UG/L 
GW-3036-030501 3036 3/5/01 BROMOFORM 5 10 UG/L * 
GW-3036-030501 3036 3/5/01 BROMOMETHANE 5 1 0 UG/L 
GW-3036-030501 3036 3/5/01 BROMOMETHANE 5 10 UG/L * 
GW-3036-030501 3036 3/5/01 CARBON DISULFIDE 5 10 UG/L 

Raffinate Pit Area Groundwater Investigation — TCE Delineation 
	 Analytical Data 
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GW-3036-030501 3036 3/5/01 CARBON DISULFIDE 5 10 UG/L 
GW-3036-030501 3036 3/5/01 CARBON TETRACHLORIDE 5 10 UG/L * 
GW-3036-030501 3036 3/5/01 CARBON TETRACHLORIDE 5 10 UG/L ,, 

GW-3036-030501 3036 3/5/01 CHLOROBENZENE 5 10 UG/L * 
GW-3036-030501 3036 3/5/01 CHLOROBENZENE 5 10 UG/L * 
GW-3036-030501 3036 3/5/01 CHLOROETHANE 5 10 UG/L 
GW-3036-030501 3036 3/5/01 CHLOROETHANE 5 10 UG/L 
GW-3036-030501 3036 3/5/01 CHLOROFORM 3.1 10 UG/L * 
GW-3036-030501 3036 3/5/01 CHLOROFORM 3.1 10 UG/L * 
GW-3036-030501 3036 3/5/01 CHLOROMETHANE 5 10 UG/L * 
GW-3036-030501 3036 3/5/01 CHLOROMETHANE 5 10 UG/L * 
GW-3036-030501 3036 3/5/01 CIS-1,3-DICHLOROPROPENE 5 10 UG/L * 
GW -3036-030501 3036 3/5/01 CIS-1,3-DICHLOROPROPENE 5 10 UG/L * 
GW-3036-030501 3036 3/5/01 DIBROMOCHLOROMETHANE 5 10 UG/L * 
GW-3036-030501 3036 3/5/01 DIBROMOCHLOROMETHANE 5 10 UG/L * 
GW-3036-030501 3036 3/5/01 ETHYL BENZENE 5 10 UG/L * 
GW-3036-030501 3036 3/5/01 ETHYL BENZENE 5 10 UG/L * 
GW-3036-030501 3036 3/5/01 METHYLENE CHLORIDE 5 10 UG/L * 
GW-3036-030501 3036 3/5/01 METHYLENE CHLORIDE 5 10 UG/L * 
GW-3036-032702 3036 3/27/02 NITROBENZENE 0.04 0.08 UG/L . 

GW-3036-030501 3036 3/5/01 NITROBENZENE 0.015 0.03 UG/L * 
GW-3036-W101 3036 3/19/01 NITROBENZENE 0.015 0.03 UG/L ,,, 

GW-3036-030501 3036 3/5/01 NITROBENZENE 0.015 0.03 UG/L * 
GW-3036-Q102 3036 1/8/02 NITROBENZENE 0.015 0.03 UG/L 
GW-3036-Q102 3036 1/8/02 NITROBENZENE 0.015 0.03 UG/L 
GW-3036-W 101 3036 3/19/01 NITROBENZENE 0.015 0.03 UG/L * 
GW-3036-032702 3036 3/27/02 NITROBENZENE 0.04 0.08 UG/L * 
GW-3036-030501 3036 3/5/01 TETRACHLOROETHENE 5 10 UG/L * 
GW-3036-030501 3036 3/5/01 TETRACHLOROETHENE 5 10 UG/L * 
GW-3036-030501 3036 3/5/01 TETRACHLOROETHENE 0.5 1 UG/L * 
GW-3036-W101 3036 3/19/01 TETRACHLOROETHENE 0.5 1 UG/L * 
GW-3036-032702 3036 3/27/02 TETRACHLOROETHENE 0.5 1 UG/L * J 

GW-3036-Q102 3036 1/8/02 TETRACHLOROETHENE 0.5 1 UG/L !* 
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GW-3036-Q102 3036 1/8/02 TETRACHLOROETHENE 0.5 1 UG/L 
GW-3036-030501 3036 3/5/01 TETRACHLOROETHENE 0.5 1 UG/L * 
GW-3036-032702 3036 3/27/02 TETRACHLOROETHENE 0.5 1 UG/L . 

GW-3036-W101 3036 3/19/01 TETRACHLOROETHENE 0.5 1 UG/L * 
GW-3036-030501 3036 3/5/01 TOLUENE 5 10 UG/L * 
GW-3036-030501 3036 3/5/01 TOLUENE 5 10 UG/L 
GW-3036-030501 3036 3/5/01 TRANS-1,3- 5 10 UG/L 
GW-3036-030501 3036 3/5/01 TRANS-1,3- 5 10 UG/L * 
GW-3036-030501 3036 3/5/01 TRICHLOROETHENE 5 10 UG/L * 
GW-3036-030501 3036 3/5/01 TRICHLOROETHENE 5 10 UG/L * 
GW-3036-Q102 3036 1/8/02 TRICHLOROETHENE (TCE) 8.1 1 UG/L * 
GW-3036-032702 3036 3/27/02 TRICHLOROETHENE (TCE) 8.3 1 UG/L * 
GW-3036-030501 3036 3/5/01 TRICHLOROETHENE (TCE) 0.71 1 UG/L * 
GW-3036-032702 3036 3/27/02 TRICHLOROETHENE (TCE) 8.3 1 UG/L 
GW-3036-W101 3036 3/19/01 TRICHLOROETHENE (TCE) 2.9 1 UG/L 
GW-3036-030501 3036 3/5/01 TRICHLOROETHENE (TCE) 0.71 1 UG/L * 
GW-3036-Q102 3036 1/8/02 TRICHLOROETHENE (TCE) 8.1 1 UG/L * 
GW-3036-W101 3036 3/19/01 TRICHLOROETHENE (TCE) 2.9 1 UG/L . 

GW-3036-030501 3036 3/5/01 VINYL CHLORIDE 5 10 UG/L . 

GW-3036-030501 3036 3/5/01 VINYL CHLORIDE 5 10 UG/L . 

GW-3036-032702 3036 3/27/02 VINYL CHLORIDE (VC) 0.5 1 UG/L * 
GW-3036-032702 3036 3/27/02 VINYL CHLORIDE (VC) 0.5 1 UG/L * 
GW-3036-030501 3036 3/5/01 XYLENES, TOTAL 5 10 UG/L ' 
GW-3036-030501 3036 3/5/01 XYLENES, TOTAL 5 10 UG/L * 
GW-3037-022102 3037 2/21/02 1,2-DICHLOROETHENE (DCE) 1 2 UG/L * 
GW-3037-011602 3037 1/16/02 1,2-DICHLOROETHENE (DCE) 1 2 UG/L * 
GW-3037-120501 3037 12/5/01 1,2-DICHLOROETHENE (DCE) 1 2 UG/L 
GW-3037-120501 3037 12/5/01 NITROBENZENE 0.015 0.03 UG/L 
GW-3037-022102 3037 2/21/02 TETRACHLOROETHENE 1.2 1 UG/L 
GW-3037-011602 3037 1/16/02 TETRACHLOROETHENE 1.2 1 UG/L 
GW-3037-120501 3037 12/5/01 TETRACHLOROETHENE 1.6 1 UG/L * 
GW-3037-120501 3037 12/5/01 TRICHLOROETHENE (TCE) 0.5 1 UG/L * 
GW-3037-011602 3037 1/16/02 TRICHLOROETHENE (TCE) 0.5 1 UG/L 

Raffinate Pit Area Groundwater Investigation — TCE Delineation 
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GW-3037-022102 3037 2/21/02 TRICHLOROETHENE (TCE) 0.5 - 1 UG/L 
GW-3037-120501 3037 12/5/01 VINYL CHLORIDE 5 10 UG/L 
GW-3038-032802 3038 3/28/02 1,2-DICHLOROETHENE (DCE) 1 2 UG/L 
GW-3038-022002 3038 2/20/02 1,2-DICHLOROETHENE (DCE) 1 2 UG/L * 
GW-3038-120501 3038 12/5/01 1,2-DICHLOROETHENE (DCE) 1 2 UG/L 
GW-3038-011602 3038 1/16/02 1,2-DICHLOROETHENE (DCE) 1 2 UG/L 
GW-3038-032802 3038 3/28/02 NITROBENZENE 0.04 0.08 UG/L 
GW-3038-120501 3038 12/5/01 NITROBENZENE 0.015 0.03 UG/L 
GW-3038-120501 3038 12/5/01 TETRACHLOROETHENE 2.4 1 UG/L 
GW-3038-011602 3038 1/16/02 TETRACHLOROETHENE 1.5 1 UG/L 
GW-3038-022002 3038 2/20/02 TETRACHLOROETHENE 1.4 1 UG/L 
GW-3038-032802 3038 3/28/02 TETRACHLOROETHENE 1.1 1 UG/L * 
GW-3038-032802 3038 3/28/02 TRICHLOROETHENE (TCE) 0.5 1 UG/L 
GW-3038-022002 3038 2/20/02 TRICHLOROETHENE (TCE) 0.5 1 UG/L 
GW-3038-120501 3038 12/5/01 TRICHLOROETHENE (TCE) 0.5 1 UG/L * 
GW-3038-011602 3038 1/16/02 TRICHLOROETHENE (TCE) 0.5 1 UG/L 
GW-3038-120501 3038 12/5/01 VINYL CHLORIDE 5 10 UG/L 
GW-3038-032802 3038 3/28/02 VINYL CHLORIDE (VC) 0.5 1 UG/L 
GW-3039-032802 3039 3/28/02 1,2-DICHLOROETHENE (DCE) 5.4 10 UG/L 
GW-3039-022002 3039 2/20/02 1,2-DICHLOROETHENE (DCE) 5.2 10 UG/L 
GW-3039-011602 3039 1/16/02 1,2-DICHLOROETHENE (DCE) 6.4 10 UG/L 
GW-3039-120501 3039 12/5/01 1,2-DICHLOROETHENE (DCE) 3.8 10 UG/L 
GW-3039-120501 3039 12/5/01 NITROBENZENE 0.015 0.03 UG/L 
GW-3039-032802 3039 3/28/02 NITROBENZENE 0.04 0.08 UG/L 
GW-3039-011602 3039 1/16/02 TETRACHLOROETHENE 2.5 5 UG/L 
GW-3039-022002 3039 2/20/02 TETRACHLOROETHENE 2.5 5 UG/L 
GW-3039-120501 3039 12/5/01 TETRACHLOROETHENE 2.5 5 UG/L 
GW-3039-032802 3039 3/28/02 TETRACHLOROETHENE 2.5 5 UG/L 
GW-3039-022002 3039 2/20/02 TRICHLOROETHENE (TCE) 81 5 UG/L 
GW-3039-011602 3039 1/16/02 TRICHLOROETHENE (TCE) 110 5 UG/L 
GW-3039-120501 3039 12/5/01 TRICHLOROETHENE (TCE) 80 5 UG/L 
GW-3039-032802 3039 3/28/02 TRICHLOROETHENE (TCE) 97 5 UG/L 
GW-3039-022002 3039 2/20/02 VINYL CHLORIDE 5 10 UG/L 

Raffinate Pit Area Groundwater Investigation — TCE Delineation 	 Analytical Data 
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U GW-3039-120501 3039 12/5/01 VINYL CHLORIDE 5 10 UG/L 

GW-3039-032802 3039 3/28/02 VINYL CHLORIDE (VC) 2.5 5 UG/L * 
GW-4031-Q101 4031 2/12/01 1,1,1-TRICHLOROETHANE 5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 1,1,1-TRICHLOROETHANE 5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 1,1,2,2- 5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 1,1,2,2- 5 10 UG/L 
GW-4031-Q101 4031 2/12/01 1,1,2-TRICHLOROETHANE 5 10 UG/L * 	, 
GW-4031-Q101 4031 2/12/01 1,1,2-TRICHLOROETHANE 5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 1,1-DICHLOROETHANE 5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 1,1-DICHLOROETHANE 5 10 UG/L * 
GW-4031-Q102 4031 1/8/02 1,1-DICHLOROETHENE 2.5 5 UG/L * 
GW-4031-Q101 4031 2/12101 1,1-DICHLOROETHENE 5 10 UG/L . * 	. 
GW-4031-Q102 4031 1/8/02 1,1-DICHLOROETHENE 2.5 5 UG/L * 
GW-4031-Q101 4031 2/12/01 1,1-DICHLOROETHENE 5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 1,2-DICHLOROETHANE 5 10 UG/L * 
GW-4031-Q101 . 4031 2/12/01 1,2-DICHLOROETHANE 5 10 UG/L * 
GW-4031-Q102 4031 1/8/02 1,2-DICHLOROETHENE (DCE) 5 10 UG/L 
GW-4031-Q101 4031 2/12/01 1,2-DICHLOROETHENE (DCE) 5 10 UG/L * 
GW-4031-030101 4031 3/1/01 1,2-DICHLOROETHENE (DCE) 2 1 UG/L 
GW-4031-Q102 4031 1/8/02 1,2-DICHLOROETHENE (DCE) 5 10 UG/L ' 
GW-4031-030101 4031 3/1/01 1,2-DICHLOROETHENE (DCE) 2 1 UG/L 
GW-4031-W101 4031 3/21/01 1,2-DICHLOROETHENE (DCE) 5 10 UG/L * 
GW-4031-032702 4031 3/27/02 1,2-DICHLOROETHENE (DCE) 5 10 UG/L 
GW-4031-032702 4031 3/27/02 1,2-DICHLOROETHENE (DCE) 5 10 UG/L 
GW-4031-Q101 4031 2/12/01 1,2-DICHLOROETHENE (DCE) 5 10 UG/L 
GW-4031-032702 4031 3/27/02 1,2-DICHLOROETHENE (DCE) 5 10 UG/L 
GW-4031-W101 4031 3/21/01 1 ,2-DICHLOROETHENE (DCE) 5 10 UG/L 
GW-4031-030101 4031 3/1/01 1,2-DICHLOROETHENE (DCE) 2 1 UG/L 
GW-4031-Q102 4031 1/8/02 1,2-DICHLOROETHENE (DCE) 5 10 UG/L 
GW-4031-Q101 4031 2/12/01 1,2-DICHLOROPROPANE 5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 1,2-DICHLOROPROPANE 5 10 UG/L 
GW-4031-Q 102 4031 1/8/02 1,4-DICHLOROBENZENE 2.5 5 UG/L * 
GW-4031-Q102 4031 1/8/02 1,4-DICHLOROBENZENE 2.5 5 UG/L 
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GW-4031-Q101 4031 2/12/01 2-BUTANONE 5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 2-BUTANONE 5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 2-HEXANONE 5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 2-HEXANONE 5 10 UG/L 
GW-4031-Q101 4031 2/12/01 4-METHYL-2-PENTANONE 5 10 UG/L 
GW-4031-Q101 4031 2/12/01 4-METHYL-2-PENTANONE 5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 ACETONE 2.4 10 UG/L * 
GW-4031-Q101 4031 2/12/01 ACETONE 2.4 10 UG/L * 
GW-4031-Q101 4031 2/12/01 BENZENE 5 10 UG/L * 
GW-4031-Q102 4031 1/8/02 BENZENE 2.5 5 UG/L  
GW-4031-Q102 4031 1/8/02 BENZENE 2.5 5 UG/L * 
GW-4031-Q101 4031 2/12/01 BENZENE 5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 BROMODICHLOROMETHANE 5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 BROMODICHLOROMETHANE 5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 BROMOFORM 5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 BROMOFORM 5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 BROMOMETHANE 5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 BROMOMETHANE 5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 CARBON DISULFIDE 5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 CARBON DISULFIDE 5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 CARBON TETRACHLORIDE 5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 CARBON TETRACHLORIDE 5 10 UG/L * 
GW-4031-Q102 4031 1/8/02 CHLOROBENZENE 2.5 5' UG/L * 
GW-4031-Q101 4031 2/12/01 CHLOROBENZENE 5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 CHLOROBENZENE 5 10 UG/L * 
GW-4031-Q102 4031 1/8/02 CHLOROBENZENE 2.5 5 UG/L * 
GW-4031-Q101 4031 2/12/01 CHLOROETHANE 5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 CHLOROETHANE 5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 CHLOROFORM V 	5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 CHLOROFORM 5 10 UG/L * _i 
GW-4031-Q101 4031 2/12/01 CHLOROMETHANE 5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 CHLOROMETHANE 5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 CIS-1,3-DICHLOROPROPENE 5 10 UG/L 
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GW-4031-Q101 4031 2/12/01 CIS-1,3-DICHLOROPROPENE 5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 DIBROMOCHLOROMETHANE 5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 DIBROMOCHLOROMETHANE 5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 ETHYL BENZENE 5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 ETHYL BENZENE 5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 METHYLENE CHLORIDE 1.2 10 UG/L 
GW-4031-Q101 4031 2/12/01 METHYLENE CHLORIDE 1.2 10 UG/L 
GW-4031-032702 4031 3/27/02 NITROBENZENE 0.04 0.08 UG/L * 
GW-4031-032702 4031 3/27/02 NITROBENZENE 0.04 0.08 UG/L 
GW-4031-Q101 4031 2/12/01 NITROBENZENE 0.015 0.03 UG/L * 
GW-4031-Q102 4031 1/8/02 NITROBENZENE 0.015 0.03 UG/L * 
GW-4031-030101 4031 3/1/01 NITROBENZENE 0.015 0.03 UG/L * 
GW-4031-Q101 4031 2/12/01 NITROBENZENE 0.015 0.03 UG/L * 
GW-4031-Q102 4031 1/8/02 NITROBENZENE 0.015 0.03 UG/L * 
GW-4031-030101 4031 3/1/01 NITROBENZENE 0.015 0.03 UG/L * 
GW-4031-030101 4031 3/1/01 NITROBENZENE 0.015 0.03 UG/L * 
GW-4031-W101 4031 3/21/01 NITROBENZENE 0.015 0.03 UG/L 
GW-4031-W101 4031 3/21/01 NITROBENZENE 0.015 0.03 UG/L 
GW-4031-Q102 4031 1/8/02 NITROBENZENE 0.015 0.03 UG/L 
GW-4031-032702 4031 3/27/02 NITROBENZENE 0.04 0.08 UG/L * 
GW-4031-Q101 4031 2/12/01 NITROBENZENE 0.015 0.03 UG/L * 
GW-4031-Q101 4031 2/12/01 TETRACHLOROETHENE 5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 TETRACHLOROETHENE 5 10 UG/L 
GW-4031-032702 4031 3/27/02 TETRACHLOROETHENE 2.5 5 UG/L * 
GW-4031-Q101 4031 2/12/01 TETRACHLOROETHENE 5 10 UG/L * 
GW-4031-030101 4031 3/1/01 TETRACHLOROETHENE 0.5 1 UG/L 
GW-4031-Q102 4031 1/8/02 TETRACHLOROETHENE 2.5 5 UG/L 
GW-4031-Q102 4031 1/8/02 TETRACHLOROETHENE 2.5 5 UG/L 
GW-4031-032702 4031 3/27/02 TETRACHLOROETHENE 2.5 5 UG/L 
GW-4031-W101 4031 3/21/01 TETRACHLOROETHENE 5 10 UG/L 
GW-4031-Q101 4031 2/12/01 TETRACHLOROETHENE 5 10 UG/L 
GW-4031-030101 4031 3/1/01 TETRACHLOROETHENE 0.5 1 UG/L 
GW-4031-Q101 4031 2/12/01 TETRACHLOROETHENE 5 10 UG/L 
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GW-4031-032702 4031 3/27/02 TETRACHLOROETHENE 2.5 5 UG/L 
GW-4031-Q102 4031 1/8/02 TETRACHLOROETHENE 2.5 5 UG/L 
GW-4031-W101 4031 3/21/01 TETRACHLOROETHENE 5 10 UG/L 
GW-4031-030101 4031 3/1/01 TETRACHLOROETHENE 0.5 1 UG/L 
GW-4031-Q101 4031 2/12/01 TOLUENE 5 10 UG/L 
GW-4031-0102 4031 1/8/02 TOLUENE 2.5 5 UG/L 
GW-4031-Q102 4031 1/8/02 TOLUENE 2.5 5 UG/L * 
GW-4031-Q101 4031 2/12/01 TOLUENE 10 UG/L . 

GW-4031-Q101 4031 2/12/01 TRANS-1,3- 5 10 UG/L 
GW-4031-Q101 4031 2/12/01 TRANS-1,3- 5 10 UG/L 
GW-4031-Q101 4031 2/12/01 TRICHLOROETHENE 130 10 UG/L * 
GW-4031-Q101 4031 2/12/01 TRICHLOROETHENE 130 10 UG/L 
GW-4031-W101 4031 3/21/01 TRICHLOROETHENE (ICE) 220 10 UG/L 
GW-4031-032702 4031 3/27/02 TRICHLOROETHENE (TCE) 150 5 UG/L 
GW-4031-030101 4031 3/1/01 TRICHLOROETHENE (TCE) 170 25 UG/L 
GW-4031-Q101 4031 2/12/01 TRICHLOROETHENE (TCE) 160 10 UG/L 
GW-4031-032702 4031 3/27/02 TRICHLOROETHENE (TCE) 150 5 UG/L 
GW-4031-Q102 4031 1/8/02 TRICHLOROETHENE (TCE) 170 5 UG/L 
GW-4031-Q102 4031 1/8/02 TRICHLOROETHENE (TCE) 170 5 UG/L 
GW-4031-Q102 4031 1/8/02 TRICHLOROETHENE (TCE) 170 5 UG/L 
GW-4031-W101 4031 3/21/01 TRICHLOROETHENE (TCE) 220 10 UG/L * 
GW-4031-030101 ' 4031 3/1/01 TRICHLOROETHENE (TCE) 170 25 UG/L 
GW-4031-Q101 4031 2/12/01 TRICHLOROETHENE (TCE) 160 10 UG/L * 
GW-4031-Q101 4031 2/12/01 TRICHLOROETHENE (TCE) 160 10 UG/L 
GW-4031-032702 4031 3/27/02 TRICHLOROETHENE (TCE) 150 5 UG/L 
GW-4031-030101 4031 3/1/01 TRICHLOROETHENE (TCE) 170 25 UG/L . 

GW-4031-Q101 4031 2/12/01 VINYL CHLORIDE 5 10 UG/L * 
GW-4031-Q101 4031 2/12/01 VINYL CHLORIDE 5 10 UG/L 
GW-4031-Q101 4031 2/12/01 VINYL CHLORIDE 5 10 UG/L 
GW-4031-032702 4031 3/27/02 VINYL CHLORIDE (VC) 2.5 5 UG/L 
GW-4031-032702 4031 3/27/02 VINYL CHLORIDE (VC) 2.5 5 UG/L 
GW-4031-032702 4031 3/27/02 VINYL CHLORIDE (VC) 2.5 5 UG/L 
GW-4031-Q101 4031 2/12/01 XYLENES, TOTAL 5 10 UG/L 

 

Raffinate Pit Area Groundwater Investigation — TCE Delineation Analytical Data 
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GW-4031-Q101 4031 2/12/01 XYLENES, TOTAL 5 10 UG/L 
GW-4033-080301 4033 8/3/01 1,2-DICHLOROETHENE (DCE) 0.5 1 UG/L * 
GW-4033-071101 4033 7/11/01 1,2-DICHLOROETHENE (DCE) -0.5 1 UG/L * 
GW-4033-060601 4033 6/6/01 1,2-DICHLOROETHENE (DCE) 0.5 1 UG/L * 
GW-4033-Q102 4033 2/26/02 NITROBENZENE 0.04 0.08 UG/L 
GW-4033-060601 4033 6/6/01 NITROBENZENE 0.015 0.03 UG/L 
GW-4033-080301 4033 8/3/01 TETRACHLOROETHENE 0.5 1 UG/L * 
GW-4033-060601 4033 6/6/01 TETRACHLOROETHENE 0.5 1 UG/L 
GW-4033-071101 4033 7/11/01 TETRACHLOROETHENE 0.5 1 UG/L * 
GW-4033-071101 4033 7/11/01 TRICHLOROETHENE (TCE) 0.5 1 UG/L 
GW-4033-080301 4033 8/3/01 TRICHLOROETHENE (TCE) 0.5 1 UG/L 
GW-4033-060601 4033 6/6/01 TRICHLOROETHENE (TCE) 0.5 1 UG/L * 
GW-4033-071101 4033 7/11/01 VINYL CHLORIDE 5 10 UG/L 
GW-4033-080301 4033 8/3/01 VINYL CHLORIDE 5 10 UG/L * 
GW-4033-060601 4033 6/6/01 VINYL CHLORIDE 1 2 UG/L ' * 
GW-4034-071101 4034 7/11/01 1,2-DICHLOROETHENE (DCE) 0.5 1 UG/L * 
GW-4034-060601 4034 6/6/01 1,2-DICHLOROETHENE (DCE) 0.5 1 UG/L 
GW-4034-080301 4034 8/3/01 1,2-DICHLOROETHENE (DCE) 0.5 1 UG/L * 
GW-4034-060601 4034 6/6/01 NITROBENZENE 0.015 0.03 UG/L 
GW-4034-071101 4034 7/11/01 TETRACHLOROETHENE 0.5 1 UG/L . 

GW-4034-060601 4034 6/6/01 TETRACHLOROETHENE 0.5 1 UG/L 
GW-4034-080301 4034 8/3/01 TETRACHLOROETHENE 0.5 1 UG/L 
GW-4034-071101 4034 7/11/01 TRICHLOROETHENE (TCE) 0.5 1 UG/L 
GW-4034-080301 4034 8/3/01 TRICHLOROETHENE (TCE) 0.5 1 UG/L 
GW-4034-060601 4034 6/6/01 TRICHLOROETHENE (TCE) 0.5 1 UG/L 
GW-4034-080301 4034 8/3/01 VINYL CHLORIDE 5 10 UG/L * 
GW-4034-060601 4034 6/6/01 VINYL CHLORIDE 1 2 UG/L * 
GW-4034-071101 4034 7/11/01 VINYL CHLORIDE 5 10 UG/L * 
GW-4035-080301 4035 8/3/01 1,2-DICHLOROETHENE (DCE) 0.5 1 UG/L 
GW-4035-060601 4035 6/6/01 1,2-DICHLOROETHENE (DCE) 0.5 1 UG/L 
GW-4035-071101 4035 7/11/01 L2-DICHLOROETHENE (DCE) 0.5 1 UG/L * 
GW-4035-060601 4035 6/6/01 NITROBENZENE 0.015 0.03 UG/L 
GW-4035-071101 4035 7/11/01 TETRACHLOROETHENE 0.58 1 UG/L 

Raffinate Pit Area Groundwater Investigation — TCE Delineation 	 Analytical Data 
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GW-4035-060601 4035 6/6/01 TETRACHLOROETHENE 1.8 1 UG/L 
GW-4035-080301 4035 8/3/01 TETRACHLOROETHENE 0.5 1 UG/L 
GW-4035-080301 4035 8/3/01 TRICHLOROETHENE (TCE) 0.5 1 UG/L * 
GW-4035-071101 4035 7/11/01 TRICHLOROETHENE (TCE) 0.5 1 UG/L 
GW-4035-060601 4035 6/6/01 TRICHLOROETHENE (TCE) 0.5 1 UG/L 
GW-4035-080301 4035 8/3/01 VINYL CHLORIDE 5 10 UG/L 
GW-4035-071101 4035 7/11/01 VINYL CHLORIDE 5 10 UG/L 
GW-4035-060601 4035 6/6/01 VINYL CHLORIDE 1 2 UG/L 
GW-4036-011602 4036 1/16/02 1,2-DICHLOROETHENE (DCE) 1 2 UG/L 
GW-4036-022102 4036 2/21/02 1,2-DICHLOROETHENE (DCE) 1 2 UG/L 
GW-4036-120401 4036 12/4/01 1,2-DICHLOROETHENE (DCE) 1 2 UG/L 
GW-4036-120401 4036 12/4/01 NITROBENZENE 0.015 0.03 UG/L 
GW-4036-011602 4036 1/16/02 TETRACHLOROETHENE 0.5 1 UG/L 
GW-4036-120401 4036 12/4/01 TETRACHLOROETHENE 0.5 1 UG/L * 
GW-4036-022102 4036 2/21/02 TETRACHLOROETHENE 0.5 1 UG/L * 
GW-4036-011602 4036 1/16/02 TRICHLOROETHENE (TCE) 0.5 1 UG/L 
GW-4036-022102 4036 . 	2/21/02 TRICHLOROETHENE (TCE) 0.5 1 UG/L * 
GW-4036-120401 4036 12/4/01 TRICHLOROETHENE (TCE) 0.5 1 UG/L 
GW-4036-120401 4036 12/4/01 VINYL CHLORIDE 5 10 UG/L 
GW-4037-022102 4037 2/21/02 1,2-DICHLOROETHENE (DCE) 1 2 UG/L 
GW-4037-011602 4037 1/16/02 1,2-DICHLOROETHENE (DCE) 1 2 UG/L 
GW-4037-120401 4037 12/4/01 1,2-DICHLOROETHENE (DCE) 1 2 UG/L 
GW-4037-032802 4037 . 	3/28/02 1,2-DICHLOROETHENE (DCE) 1 2 UG/L 
GW-4037-032802 4037 3/28/02 NITROBENZENE 0.04 0.08 UG/L 
GW-4037-120401 4037 12/4/01 NITROBENZENE 0.015 0.03 UG/L 
GW-4037-011602 4037 1/16/02 TETRACHLOROETHENE 0.5 1 UG/L 
GW-4037-022102 4037 2/21/02 TETRACHLOROETHENE 0.5 1 UG/L 
GW-4037-120401 4037 12/4/01 TETRACHLOROETHENE 0.62 1 VG/L 
GW-4037-032802 4037 3/28/02 TETRACHLOROETHENE. 0.5 1 UG/L 
GW-4037-120401 4037 12/4/01 TRICHLOROETHENE (TCE) 27 1 UG/L 
GW-4037-032802 4037 3/28/02 TRICHLOROETHENE (TCE) 5.3 1 UG/L _ 
GW-4037-022102 4037 - 	2/21/02 TRICHLOROETHENE (TCE) 1.6 1 UG/L ___ 
GW-4037-011602 4037 1/16/02 TRICHLOROETHENE (TCE) 11 1 UG/L *  
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GW-4037-120401 4037 12/4/01 VINYL CHLORIDE 5 10 UG/L U 
GW-4037-032802 4037 3/28/02 VINYL CHLORIDE (VC) 0.5 1 UG/L * 
GW-4038-011602 4038 1/16/02 1,2-DICHLOROETHENE (DCE) 1 2 UG/L 
GW-4038-022202 4038 2/20/02 1,2-DICHLOROETHENE (DCE) 1 2 UG/L * 
GW-4038-120401 4038 12/4/01 1,2-DICHLOROETHENE (DCE) 1 2 UG/L * 
GW-4038-032802 4038 3/28/02 1,2-DICHLOROETHENE (DCE) 1 2 UG/L * 
GW-4038-032802 4038 3/28/02 NITROBENZENE 0.04 0.08 UG/L * 
GW-4038-120401 • 	4038 12/4/01 NITROBENZENE 0.015 0.03 UG/L U 
GW-4038-032802 4038 3/28/02 TETRACHLOROETHENE 0.44 1 UG/L * 
GW-4038-022202 4038 2/20/02 TETRACHLOROETHENE 0.41 1 UG/L * 
GW-4038-011602 4038 1/16/02 TETRACHLOROETHENE 0.44 1 UG/L * 
GW-4038-120401 4038 12/4/01 TETRACHLOROETHENE 0.51 1 UG/L * 
GW-4038-120401 4038 12/4/01 TRICHLOROETHENE (TCE) 27 1 UG/L * 
GW-4038-011602 4038 1/16/02 TRICHLOROETHENE (TCE) 23 1 UG/L * 
GW-4038-022202 4038 2/20/02 TRICHLOROETHENE (TCE) 27 1 UG/L * 
GW-4038-032802 4038 3/28/02 TRICHLOROETHENE (TCE) 26 1 UG/L * 
GW-4038-120401 4038 12/4/01 VINYL CHLORIDE 5 10 UG/L UJ 
GW-4038-032802 4038 3/28/02 VINYL CHLORIDE (VC) 0.5 1 UG/L * 

Raffinate Pit Area Groundwater Investigation — TCE Delineation 	 Analytical Data 



COMPLETION REPORT FOR THE RAFFINATE PIT AREA GROUNDWATER INVESTIGATION 

APPENDIX D 

Quality Control Data 

DOE/GJ/79491-941, REV. 0 



MW-4035 SOIL SAMPLING QC DATA 

WSSRAP ID LOCATION DATE SAM PARAMETER CONC ERR DL 	UNITS VER QUAL VAL QUAL REV QUAL QCD QUAL COMMENTS CATEGORY QC ID 
SO-401001-03-MD 401001 5/10/2001 1,1-DICHLOROETHENE 56.1 6 UG/KG 100 %REC=93 RPD=1 VOLATILES MD 
SO-401001-03-MD 401001 5/10/2001 BENZENE 61.1 6 UG/KG 100 %REC= 101 RPD=2 VOLATILES MD 
SO-401001-03-MD 401001 5/10/2001 CHLOROBENZENE 61.1 6 UG/KG 100 %REC=101 RPD=0 VOLATILES MD 
SO-401001-03-MD 401001 5/10/2001 TOLUENE 66.8 6 UG/KG 100 %REC=110 RPD=0 VOLATILES MD 
SO-401001-03-MD 401001 5/10/2001 TRICHLOROETHENE 52.3 6 UG/KG '100 %REC=86 RPD=0 VOLATILES MD 
SO-401001-03-MS 401001 5/10/2001 1,1-DICHLOROETHENE 59.2 6.5 UG/KG 100 %REC=92 VOLATILES MS 
SO-401001-03-MS 401001 5/10/2001 BENZENE 63.5 6.5 UG/KG 100 %REC=99 VOLATILES MS 
SO-401001-03-MS 401001 5/10/2001 CHLOROBENZENE 65.4 6.5 UG/KG 100 %REC=102 VOLATILES MS 
SO-401001-03-MS 401001 5/10/2001 TOLUENE 71.3 6.5 UG/KG 100 %REC=111 VOLATILES MS 
SO-401001-03-MS 401001 5/10/2001 TRICHLOROETHENE 55.1 6.5 UG/KG 100 %REC=86 VOLATILES MS 
SO-401001-04-FR 401001 5/10/2001 1,1,1-TRICHLOROETHANE 0 6 UG/KG 10 VOLATILES FR 
SO-401001-04-FR 401001 5/10/2001 1,1,2,2-TETRACHLOROETHANE 0 6 UG/KG 10 VOLATILES FR 
SO-401001-04-FR 401001 5/10/2001 1,1,2-TRICHLOROETHANE 0 6 UG/KG 10 VOLATILES FR 
SO-401001-04-FR 401001 5/10/2001 1,1-DICHLOROETHANE 0 6 UG/KG 10 VOLATILES FR 
SO-401001-04-FR 401001 5/10/2001 1,1-DICHLOROETHENE 0 6 UG/KG 10 VOLATILES FR 
SO-401001-04-FR 401001 5/10/2001 1,2-DICHLOROETHANE 0 6 UG/KG 10 VOLATILES FR 
SO-401001-04-FR 401001 5/10/2001 1,2-DICHLOROETHENE (TOTAL) 0. 6 UG/KG 10 VOLATILES FR 
SO-401001-04-FR 401001 5/10/2001 1,2-DICHLOROPROPANE 0 6 UG/KG 10 VOLATILES FR 
SO-401001-04-FR 401001 5/10/2001 2-BUTANONE 0 13 UG/KG 10 VOLATILES FR 
SO-401001-04-FR 401001 5/10/2001 2-HEXANONE 0 13 UG/KG 10 VOLATILES FR 
SO-401001-04-FR 401001 5/10/2001 4-METHYL-2-PENTANONE 0 13 .UG/KG 10 VOLATILES FR 
SO-401001-04-FR 401001 5/10/2001 ACETONE 11 13 UG/KG 10 VOLATILES FR 
SO-401001-04-FR 401001 5/10/2001 BENZENE 0 6 UG/KG 10 VOLATILES FR 
SO-401001-04-FR 401001 5/10/2001 BROMODICHLOROMETHANE 0 6 UG/KG 10 VOLATILES FR 
SO-401001-04-FR 401001 5/10/2001 BROMOFORM 0 6 UG/KG 10 VOLATILES FR 
SO-401001-04-FR 401001 5/10/2001 BROMOMETHANE 0 13 UG/KG 10 VOLATILES FR 
SO-401001-04-FR 401001 5/10/2001 CARBON DISULFIDE 0 6 UG/KG 10 VOLATILES FR 
SO-401001-04-FR 401001 5/10/2001 CARBON TETRACHLORIDE 0 6 UG/KG 10 VOLATILES FR 
SO-401001-04-FR 401001 5/10/2001 CHLOROBENZENE 0 6 UG/KG 10 VOLATILES FR 
SO-401001-04-FR 401001 5/10/2001 CHLOROETHANE 0 13 UG/KG - 10 VOLATILES FR 
SO-401001-04-FR ' 401001 5/10/2001 CHLOROFORM 0 6 UG/KG 10 VOLATILES FR 
SO-401001-04-FR 401001 5/10/2001 CHLOROMETHANE 0 13 UG/KG 10 VOLATILES FR 
SO-401001-04-FR 401001 5/10/2001 CIS-1,3-DICHLOROPROPENE 0 6 UG/KG 10 VOLATILES FR 
SO-401001-04-FR 401001 5/10/2001 DIBROMOCHLOROMETHANE 0 6 UG/KG 10 VOLATILES FR 
SO-401001-04-FR 401001 5/10/2001 ETHYL BENZENE 0 6 UG/KG 10 VOLATILES FR 
SO-401001-04-FR 401001 5/10/2001 METHYLENE CHLORIDE 6 6 UG/KG 10 VOLATILES FR 
SO-401001-04-FR 401001 5/10/2001 PERCENT SOLID 80.5 0.01 PRCNT 10 MISC. FR 
SO-401001-04-FR 401001 5/10/2001 STYRENE 0 6 UG/KG 10' VOLATILES FR 
SO-401001.04-FR 401001 5/10/2001 TETRACHLOROETHENE 0 6 UG/KG 10 VOLATILES FR 
SO-401001-04-FR 401001 5/10/2001 TOLUENE 0 6 UG/KG 10 VOLATILES FR 
SO-401001-04-FR 401001 5/10/2001 TRANS-1,3-DICHLOROPROPENE 0 6 UG/KG 10 VOLATILES FR 
SO-401001-04-FR 401001 5/10/2001 TRICHLOROETHENE 0 6 UG/KG 10 VOLATILES FR 
SO-401001-04-FR 401001 5/10/2001 VINYL CHLORIDE 0 13 UG/KG 10 VOLATILES FR 
SO-401001-04-FR 401001 5/10/2001 XYLENES, TOTAL 0 6 UG/KG 10 VOLATILES FR 

 

Raffinated Pit Area Groundwater Investigation - TCE Delineation QC Data - Soils 
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GW-3030-022801-MS 3030 2/28/01 1 1-DICHLOROETHENE 9.42 1 UG/L %REC = 92 MS 
GW-3030-W2701-MD 3030 9/19/01 1,1-DICHLOROETHENE 121 10 UG/L %REC = 121; RPD = 12 MD 
GW-3030-W2701-MS 3030 9/19/01 1,1-DICHLOROETHENE 108 10 UG/L %REC = 108 MS 
GW-3030-W201-MD 3030 3/26/01 1,1-DICHLOROETHENE 87.5 10 UG/L %REC = 88; RPD = 7.1 MD 
GW-3030-W201-MS 3030 3/26/01 1,1-DICHLOROETHENE 93.9 10 UG/L %REC = 94 MS 
GW-3030-022801- 3030 2/28/01 1,1-DICHLOROETHENE 8.51 1 UG/L %REC = 83; RPD = 10 MD 
GW-3030-W2701-FR 3030 9/19/01 1,2-DICHLOROETHENE (DCE) 14 20 UG/L FR 
GW-3030-W201-FR 3030 3/26/01 1,2-DICHLOROETHENE (DCE) 8.4 10 UG/L FR 
GW-3030-W201-MD 3030 3/26/01 1,4-DICHLOROBENZENE 106 10 UG/L %REC = 106; RPD = 1.4 MD 
GW-3030-022801-MS 3030 2/28/01 1,4-DICHLOROBENZENE 10.5 1 UG/L %REC = 105 MS 
GW-3030-W201-MS 3030 3/26/01 1,4-DICHLOROBENZENE 107 10 ,UG/L %REC = 107 MS 
GW-3030-W2701-MD 3030 9/19/01 1,4-DICHLOROBENZENE 105 10 UG/L %REC = 105; RPD = 4.4 MD 
GW-3030-W2701-MS 3030 9/19/01 1,4-DICHLOROBENZENE 100 10 UG/L %REC = 100 MS 
GW-3030-022801- 3030 2/28/01 1,4-DICHLOROBENZENE 9.95 1 UG/L %REC = 100; RPD = 5.6 MD 
GW-3030-022801- 3030 2/28/01 BENZENE 10 1 UG/L %REC = 100; RPD = 1.1 MD 
GW-3030-022801-MS 3030 2/28/01 BENZENE 10.1 1 UG/L %REC = 101 MS 
GW-3030-W201-MS 3030 3/26/01 BENZENE 99.2 10 UG/L %REC = 99 MS 
GW-3030-W2701-MD 3030 9/19/01 BENZENE 117 10 UG/L %REC = 117; RPD = 6.5 

%REC = 110 
MD 
MS GW-3030-W2701-MS 3030 9/19/01 BENZENE 110 10 UG/L 

GW-3030-W201-MD 3030 3/26/01 BENZENE 95.8 10 UG/L %REC = 96; RPD = 3.4 MD 
GW-3030-W201-MS 3030 3/26/01 CHLOROBENZENE 118 10 UG/L %REC = 118 MS 
GW-3030-W2701-MS 3030 9/19/01 CHLOROBENZENE 102 10 UG/L %REC = 102 MS 
GW-3030-W201-MD 3030 3/26/01 CHLOROBENZENE 115 10 UG/L %REC = 115; RPD = 2.5 MD 
GW-3030-022801- 3030 2/28/01 CHLOROBENZENE 9.58 1 UG/L %REC = 96; RPD = 2.1 MD 
GW-3030-022801-MS 3030 2/28/01 CHLOROBENZENE 9.78 1 UG/L %REC = 98 MS 
GW-3030-W2701-MD 3030 9/19/01 CHLOROBENZENE 99.9 10 UG/L %REC = 100; RPD = 2.3 MD 
GW-3030-W201-MD 3030 3/26/01 NITROBENZENE 1.18 0.03 UG/L %REC = 59; RPD = 6.3 MD 
GW-3030-022801- 3030 2/28/01 NITROBENZENE 1.16 0.03 UG/L %REC = 58; RPD = 6.8 MD 
GW-3030-022801-MS 3030 2/28/01 NITROBENZENE 1.08 0.2 UG/L %REC = 54 MS 
GW-3030-W201-MS 3030 3/26/01 NITROBENZENE 1.11 0.03 UG/L %REC = 56 MS 
GW-3030-W2701-MD 3030 9/19/01 NITROBENZENE 0.734 0.03 UG/L 

UG/L 
%REC = 37; RPD = 28 	MD 
%REC = 49 	 p§---  GW-3030-W2701-MS 3030 9/19/01 NITROBENZENE 0.978 0.03 

Raffinate Pit Area Groundwater Investigation - TCE Delineation 
	 QC Data 
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GW-3030-W2701-FR 3030 9/19/01 NITROBENZENE 0.015 0.03 UG/L FR 
GW-3030-W201-FR 3030 3/26/01 NITROBENZENE 0.015 0.03 UG/L FR 
GW-3030-W201-FR 3030 3/26/01 TETRACHLOROETHENE 5 10 UG/L FR 
GW-3030-W2701-FR 3030 9/19/01 TETRACHLOROETHENE 5 10 UG/L FR 
GW-3030-022801- 3030 2/28/01 TOLUENE 9.61 1 UG/L %REC = 96; RPD = 2.0 MD 
GW-3030-W201-MS 3030 3/26/01 TOLUENE 109 10 UG/L %REC = 109 MS 
GW-3030-W201-MD 3030 3/26/01 TOLUENE 105 10 UG/L %REC = 105; RPD = 3.2 MD 
GW-3030-W2701-MS 3030 9/19/01 TOLUENE 105 10 UG/L %REC = 105 MS 
GW-3030-W2701-MD 3030 9/19/01 TOLUENE 103 10 UG/L %REC = 103; RPD = 2.5 MD 
GW-3030-022801-MS 3030 2/28/01 TOLUENE 9.81 1 UG/L %REC = 98 MS 
GW-3030-W201-FR 3030 3/26/01 TRICHLOROETHENE (TCE) 200 10 UG/L FR 
GW-3030-W2701-MD 3030 9/19/01 TRICHLOROETHENE (TCE) 357 10 UG/L %REC = 94; RPD = 3.4 MD 
GW-3030-W2701-MS 3030 9/19/01 TRICHLOROETHENE (TCE) 345 10 UG/L %REC = 82 MS 
GW-3030-W2701-FR 3030 9/19/01 TRICHLOROETHENE (TCE) 260 10 UG/L FR 
GW-3030-W201-MD 3030 3/26/01 TRICHLOROETHENE (TCE) 297 10 UG/L %REC = 85; RPD = 6.9 MD 
GW-3030-022801- 3030 2/28/01 TRICHLOROETHENE (TCE) 176 1 UG/L %REC = 30; RPD = 0.84 MD 
GW-3030-022801-MS 3030 2/28/01 TRICHLOROETHENE (TCE) 178 1 UG/L %REC = 45 MS 
GW-3030-W201-MS 3030 3/26/01 TRICHLOROETHENE (TCE) 318 10 UG/L %REC = 106 MS 
GW-3032-022601- 3032 2/26/01 1,1-DICHLOROETHENE 9.5 - 1 UG/L %REC = 95; RPD = 2.4 MD 
GW-3032-W501-MS 3032 4/18/01 1,1-DICHLOROETHENE 11.9 1 UG/L %REC = 119 MS 
GW-3032-W501-MD 3032 4/18/01 1,1-DICHLOROETHENE 12.2 1 UG/L %REC = 122; RPD = 2.6 MD 
GW-3032-022601-MS 3032 2/26/01 1,1-DICHLOROETHENE . 9.7 1 UG/L %REC = 97 MS 
GW-3032M501-FR 3032 4/18/01 1,2-DICHLOROETHENE (DCE) 0.5 1 UG/L FR 
GW-3032-W501-MD 3032 4/18/01 1,4-DICHLOROBENZENE 9.24 1 UG/L %REC = 92; RPD = 2.9 MD 
GW-3032-W 501-MS 3032 4/18/01 1,4-DICHLOROBENZENE 8.98 1 UG/L %REC = 90 MS 
GW-3032-022601- 3032 2/26/01 1,4-DICHLOROBENZENE 9.98 1 UG/L %REC = 100; RPD = 1.6 MD 
GW-3032-022601-MS 3032 2/26/01 1,4-DICHLOROBENZENE 9.82 1 UG/L %REC = 98 MS 
GW-3032-022601-MS 3032 2/26/01 BENZENE 9.74 1 UG/L %REC = 98 MS _ 
GW-3032-W 501-MS 3032 4/18/01 BENZENE 9.17 1 UG/L %REC = 92 _ MS 
GW-3032-W501-MD 3032 4/18/01 BENZENE 9.53 1 UG/L %REC = 95; RPD = 3.8 MD 
GW-3032-022601- 3032 2/26/01 BENZENE 9.9 1 UG/L %REC = 99; RPD = 1.6 MD 
GW-3032-022601-MS 3032 2/26/01 CHLOROBENZENE 9.97 1 UG/L %REC = 100 MS 	j 

Raffinate Pit Area Groundwater Investigation — TCE Delineation 
	 QC Data 
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%REC = 101; RPD = 4.5 IMD GW-3032-W501-MD 3032 4/18/01 CHLOROBENZENE 10.1 1 UG/L 

GW-3032-W501-MS 3032 4/18/01 CHLOROBENZENE 9.63 1 UG/L %REC = 96 MS 
GW-3032-022601- 3032 2/26/01 CHLOROBENZENE 9.43 1 UG/L %REC = 94; RPD = 5.6 MD 
GW-3032-W501-MD 3032 4/18/01 NITROBENZENE 1.19 0.03 UG/L %REC = 60; RPD = 12 MD 
GW-3032-W501-FR 3032 4/18/01 NITROBENZENE 0.015 0.03 UG/L FR 
GW-3032-022601-MS 3032 2/26/01 NITROBENZENE 1.06 0.03 UG/L %REC = 53 MS 
GW-3032-022601- 3032 2/26/01 NITROBENZENE 1.07 0.03 UG/L %REC = 54; RPD = 1.4 MD 
GW-3032-W501-MS 3032 4/18/01 NITROBENZENE 1.05 0.03 UG/L %REC = 53 MS 
GW-3032-W501-FR 3032 4/18/01 TETRACHLOROETHENE 2 1 UG/L FR 
GW-3032-022601-MS 3032 2/26/01 TOLUENE 9.51 1 UG/L %REC = 95 MS 
GW-3032-022601- 3032 2/26/01 TOLUENE 9.44 1 UG/L %REC = 95; RPD = 0.59 MD 
GW-3032-W501-MS 3032 4/18/01 TOLUENE 9.18 1 UG/L %REC = 92 MS 
GW-3032-W501-MD 3032 4/18/01 TOLUENE 9.48 1 UG/L %REC = 95; RPD = 3.3 MD 
GW -3032-022601-MS 3032 2/26/01 TRICHLOROETHENE (TCE) 10.6 1 UG/L %REC = 90 MS 
GW-3032-W501-MS 3032 4/18/01 TRICHLOROETHENE (TCE) 10.8 1 UG/L %REC = 92 MS 
GW-3032-W501-MD 3032 4/18/01 TRICHLOROETHENE (TCE) 11 1 UG/L %REC = 94; RPD = 1.6 MD 
GW-3032-022601- 3032 2/26/01 TRICHLOROETHENE (TCE) 11.1 1 UG/L %REC = 95; RPD = 4.4 MD 
GW-3032-W501-FR 3032 4/18/01 TRICHLOROETHENE (TCE) 1.6 1 UG/L FR 
GW-4032-W3001-MS 4032 10/10/01 1,1-D ICH LOROETH ENE 52.1 5 UG/L %REC = 104 MS 
GW-4032-W3001-MD 4032 10/10/01 1,1-DICHLOROETHENE 52.1 5 UG/L %REC = 104; RPD = MD 
GW-4032-W3001-FR 4032 10/10/01 1,2-DICHLOROETHENE (DCE) 5 10 UG/L FR 
GW-4032-W3001-MD 4032 10/10/01 1,4-DICHLOROBENZENE 51.9 5 UG/L %REC = 104; OD = MD 
GW-4032-W3001-MS 4032 10/10/01 1,4-DICHLOROBENZENE 51.8 5 UG/L %REC = 104 MS 
GW-4032-W3001-MS 4032 10/10/01 BENZENE 54.8 5 UG/L %REC = 110 MS 
GW-4032-W3001-MD 4032 10/10/01 BENZENE 54.8 5 UG/L %REC = 110; RPD = MD 
GW-4032-W3001-MD 4032 10/10/01 CHLOROBENZENE 52 5 UG/L %REC = 104; RPD = MD 

• GW-4032-W3001-MS 4032 10/10/01 CHLOROBENZENE 51.9 5 UG/L %REC = 104 MS 
GW-4032-W3001-MS 4032 10/10/01 NITROBENZENE 0.844 0.03 UG/L %REC = 42 MS 
GW-4032-W3001-MD 4032 . 	10/10/01 NITROBENZENE 0.834 0.03 UG/L %REC = 42; RPD = 1.2 MD 
GW-4032-W3001-FR 4032 10/10/01 NITROBENZENE 0.015 0.03 UG/L FR 
GW-4032-W3001-FR 4032 10/10/01 TETRACHLOROETHENE 2.5 5 UG/L FR 
GW-4032-W3001-MS 4032 10/10/01 TOLUENE 51 5 UG/L %REC = 102 MS 

 

Raffinate Pit Area Groundwater Investigation - TCE Delineation QC Data 
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GW-4032-W3001-MD 4032 10/10/01 TOLUENE 50.6 5 UG/L %REC = 101; RPD = MD 
GW-4032-W3001-FR 4032 10/10/01 TRICHLOROETHENE (TCE) 140 5 UG/L FR 
GW-4032-W3001-MD 4032 10/10/01 TRICHLOROETHENE (TCE) 170 5 UG/L %REC = 79; RPD = 0.64 MD 
GW-4032-W3001-MS 4032 10/10/01 TRICHLOROETHENE (TCE) 171 5 UG/L %REC = 81 MS 
GW-4035-060601-MS 4035 6/6/01 1,1-DICHLOROETHENE 11.6 1 UG/L %REC = 116 MS 
GW-4035-060601- 4035 6/6/01 1,1-DICHLOROETHENE 12.3 1 UG/L %REC = 123; RPD = 6.1 MD 
GW-4035-060601-MS 4035 6/6/01 1,4-DICHLOROBENZENE 8.64 1 UG/L %REC = 86 MS 
GW-4035-060601- 4035 6/6/01 1,4-DICHLOROBENZENE 9.9 1 UG/L %REC = 99; RPD = 14 MD 
GW-4035-060601- 4035 6/6/01 BENZENE 10.4 1 UG/L %REC = 104; RPD = 8.5 MD 
GW-4035-060601-MS 4035 6/6/01 BENZENE 9.55 1 UG/L %REC = 96 MS 	, 
GW-4035-060601-MS 4035 6/6/01 CHLOROBENZENE 9.18 1 UG/L %REC = 92 MS 
GW-4035-060601- 4035 6/6/01 CHLOROBENZENE 10.4 1 UG/L %REC = 104; RPD = 12 MD 
GW-4035-060601- 4035 6/6/01 NITROBENZENE 0.614 0.03 UG/L %REC = 31; RPD = 1.2 MD 
GW-4035-060601-MS 4035 6/6/01 NITROBENZENE 0.606 0.03 UG/L %REC = 30 MS 
GW-4035-060601- 4035 6/6/01 TOLUENE 11 1 UG/L %REC = 110; RPD = 8.9 MD 
GW-4035-060601-MS 4035 6/6/01 TOLUENE 10.1 1 UG/L %REC = 101 MS 
GW-4035-060601- 4035 6/6/01 TRICHLOROETHENE (TCE) 9.77 1 UG/L %REC = 98; RPD = 7.6 MD 
GW-4035-060601-MS 4035 6/6/01 TRICHLOROETHENE (TCE) 9.06 1 UG/L %REC = 91 MS 
GW-4037-032802-MS 4037 3/28/02 1,1,1-TRICHLOROETHANE 11.5 1 UG/L %REC = 115 MS 
GW-4037-032802- 4037 3/28/02 1,1,1-TRICHLOROETHANE 10.5 1 UG/L %REC = 105; RPD = 9.1 MD 
GW-4037-032802-MS 4037 3/28/02 1,1,2,2- 7.39 1 UG/L %REC = 74 MS 
GW-4037-032802- 4037 3/28/02 1,1,2,2- 7.22 1 UG/L %REC = 72; RPD = 2.4 MD 
GW-4037-032802-MS ' 	4037 3/28/02 1,1,2-TRICHLOROETHANE 8.05 1 UG/L %REC = 81 MS 
GW-4037-032802- 4037 3/28/02 1,1,2-TRICHLOROETHANE 8.08 1 UG/L %REC = 81; RPD = 0.31 MD 
GW-4037-032802- 4037 3/28/02 1,1-DICHLOROETHANE 9.03 1 UG/L %REC = 90; RPD = 6.3 MD 
GW-4037-032802-MS 4037 3/28/02 1,1-DICHLOROETHANE 9.62 1 UG/L %REC = 96 MS 
GW-4037-032802-MS 4037 3/28/02 1,1-DICHLOROETHENE 11.9 1 UG/L %REC = 119 -- MS 
GW-4037-032802- 4037 3/28/02 1,1-DICHLOROETHENE 11.2 1 UG/L %REC = 112; RPD = 5.8 - MD 
GW-4037-032802- 4037 3/28/02 1,2-DICHLOROBENZENE 9.56 1 UG/L %REC = 96; RPD = 2.1 MD 
GW-4037-032802-MS 4037 3/28/02 1,2-DICHLOROBENZENE 9.77 1 UG/L 	, %REC = 98 S ______. 
GW-4037-032802-MS 4037 3/28/02 1,2-DICHLOROETHANE 8.71 1 UG/L %REC = 87 ____ MS_ 
GW-4037-032802- 4037 3/28/02 1,2-DICHLOROETHANE 8 1 UG/L %REC = 80; RPD = 8.5 MD 

 

Raffinate Pit Area Groundwater Investigation - TCE Delineation QC Data 
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GW-4037-032802- 4037 3/28/02 1,2-DICHLOROETHENE (DCE) 19 2 UG/L %REC = 95; RPD = 2.8 MD 
GW-4037-032802-MS 4037 3/28/02 1,2-DICHLOROETHENE (DCE) 19.5 2 UG/L %REC = 98 MS 
GW-4037-032802-MS 4037 3/28/02 1,2-DICHLOROPROPANE 8.76 1 UG/L %REC = 88 MS 
GW-4037-032802- 4037 3/28/02 1,2-DICHLOROPROPANE 7.9 1 UG/L %REC = 79; RPD = 10 MD 
GW-4037-032802- 4037 3/28/02 1,3-DICHLOROBENZENE 9.8 1 UG/L %REC = 98; RPD '= 3.7 MD 
GW-4037-032802-MS 4037 3/28/02 1,3-DICHLOROBENZENE 10.2 1 UG/L %REC = 102 MS 
GW-4037-032802-MS 4037 3/28/02 1,4-DICHLOROBENZENE 9.92 1 UG/L %REC = 99 MS 
GW-4037-032802- 4037 3/28/02 1,4-D1CHLOROBENZENE 9.6 1 UG/L %REC = 96; RPD = 3.3 MD 
GW-4037-032802- 4037 3/28/02 2-BUTANONE 6.55 5 UG/L %REC = 65; RPD = 20 MD 
GW-4037-032802-MS 4037 3/28/02 2-BUTANONE 8 5 UG/L %REC = 80 

8:2 
MS  
MD GW-4037-032802- 4037 3/28/02 2-HEXANONE 6.5 5 UG/L %REC = 65; RPD = 

GW-4037-032802-MS 4037 3/28/02 2-HEXANONE 7.05 5 UG/L %REC = 71 MS 
GW-4037-032802-MS _ 	4037 3/28/02 4-METHYL-2-PENTANONE 7.48 5 UG/L %REC = 75 MS 
GW-4037-032802- 4037 3/28/02 4-METHYL-2-PENTANONE 7.06 5 UG/L %REC = 71; RPD = 5.8 MD 
GW-4037-032802-MS 4037 3/28/02 ACETONE 8.41 2 UG/L %REC = 84 MS 
GW-4037-032802- 4037 3/28/02 ACETONE 7.4 2 UG/L %REC = 74; RPD = 13 MD 
GW-4037-032802-MS 4037 3/28/02 BENZENE 9.66 1 UG/L %REC = 97 MS 
GW-4037-032802- 4037 3/28/02 BENZENE 9.22 1 UG/L %REC = 92; RPD = 4.7 MD 
GW-4037-032802-MS 4037 3/28/02 BROMODICHLOROMETHANE 9.52 1 UG/L %REC = 95 MS 
GW-4037-032802- 4037 3/28/02 BROMODICHLOROMETHANE 8.73 1 UG/L %REC = 87; RPD = 8.6 MD 
GW-4037-032802-MS 4037 3/28/02 BROMOFORM 8.82 1 UG/L %REC = 88 MS 
GW-4037-032802- 4037 3/28/02 BROMOFORM 8.96 1 UG/L %REC = 90; RPD = 1.5 MD 
GW-4037-032802-MS 4037 3/28/02 BROMOMETHANE 15.8 2 UG/L %REC = 158 MS 
GW-4037-032802- 4037 3/28/02 BROMOMETHANE 14.3 2 UG/L %REC = 143; RPD = 9.8 MD 
GW-4037-032802-MS 4037 3/28/02 CARBON DISULFIDE 12.9 1 UG/L %REC = 129 MS 
GW-4037-032802- 4037 3/28/02 CARBON DISULFIDE 11.9 1 UG/L %REC = 119; RPD = 8.1 MD 
GW-4037-032802-MS 4037 3/28/02 CARBON.TETRACHLORIDE 11.8 1 UG/L %REC = 118 MS 
GW-4037-032802- 4037 3/28/02 CARBON TETRACHLORIDE 10.6 1 UG/L %REC = 106; RPD = 10 MD 
GW-4037-032802- 4037 3/28/02 CHLOROBENZENE 9.17 1 UG/L %REC = 92; RPD = 2.9 MD 
GW-4037-032802-MS 4037 3/28/02 CHLOROBENZENE 9.44 1 UG/L , %REC = 94 MS 
GW-4037-032802- 4037 3/28/02 CHLOROETHANE 11.7 2 UG/L %REC = 117; RPD = 4.0 MD 
GW-4037-032802-MS 4037 3/28/02 CHLOROETHANE 12.2 2 UG/L %REC = 122 MS 	1 

Raffinate Pit Area Groundwater Investigation - TCE Delineation 
	 QC Data 
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GW-4037-032802-MS 4037 3/28/02 CHLOROFORM 10.4 1 UG/L %REC = 104 	. MS 

MD GW-4037-032802- 4037 3/28/02 CHLOROFORM 9.79 1 UG/L %REC = 98; RPD = 5.8 
GW-4037-032802-MS 4037 3/28/02 CHLOROMETHANE 11.2 2 UG/L %REC = 112 MS 	j 

MD GW-4037-032802- 4037 3/28/02 CHLOROMETHANE 11.6 2 UG/L %REC = 116; RPD = 3.2 
GW-4037-032802-MS 4037 3/28/02 CIS-1,3-DICHLOROPROPENE 8.5 1 UG/L %REC = 85 MS 
GW-4037-032802- 4037 3/28/02 CIS-1,3-DICHLOROPROPENE 8.02 1 UG/L %REC = 80; RPD = 5.8 MD 
GW-4037-032802-MS 4037 3/28/02 DIBROMOCHLOROMETHANE 9.42 1 UG/L %REC = 94 MS 
GW-4037-032802- 4037 3/28/02 DIBROMOCHLOROMETHANE 8.95 1 UG/L %REC = 89; RPD = 5.1 MD 
GW-4037-032802- 4037 3/28/02 ETHYL BENZENE 9.81 1 UG/L %REC = 98; RPD = 2.8 MD 
GW-4037-032802-MS 4037 3/28/02 ETHYL BENZENE 10.1 1 UG/L %REC = 101 MS 
GW-4037-032802- 4037 3/28/02 METHYLENE CHLORIDE 7.4 1 UG/L %REC = 74; RPD = 0.22 MD 
GW-4037-032802-MS 4037 3/28/02 METHYLENE CHLORIDE 7.42 1 UG/L %REC = 74 MS 
GW-4037-032802-MS 4037 3/28/02 NITROBENZENE 1.72 0.2 UG/L %REC = 86 MS 
GW-4037-032802- 4037 3/28/02 NITROBENZENE 1.41 0.2 UG/L %REC = 71; RPD = 20 MD 
GW-4037-032802-MS 4037 3/28/02 TETRACHLOROETHENE 10.2 1 UG/L %REC = 102 MS 

MD 	J 
MD 

GW-4037-032802- 4037 3/28/02 TETRACHLOROETHENE 9.85 1 UG/L %REC = 98; RPD = 3.5 
GW-4037-032802- 4037 3/28/02 TOLUENE 9.81 1 UG/L %REC = 98; RPD = 3.0 
GW-4037-032802-MS 4037 3/28/02 TOLUENE 10.1 1 UG/L %REC = 101 MS 
GW-4037-032802- 4037 3/28/02 TRANS-1,3- 8.66 1 UG/L %REC = 87; RPD = 4.9 MD 
GW-4037-032802-MS 4037 3/28/02 TRANS-1,3- 9.1 1 UG/L %REC = 91 MS 

MS GW-4037-032802-MS 4037 3/28/02 TRICHLOROETHENE (TCE) 14.2 1 UG/L %REC = 89 . 
GW-4037-032802- 4037 3/28/02 TRICHLOROETHENE (ICE) 13.2 1 UG/L %REC = 79; RPD = 7.1 MD 
GW-4037-032802- 4037 3/28/02 VINYL CHLORIDE (VC) 12.8 2 UG/L %REC = 128; RPD = MD 
GW-4037-032802-MS 4037 3/28/02 VINYL CHLORIDE (VC) 12.9 2 UG/L %REC = 129 MS 
GW-4037-032802-MS 4037 3/28/02 XYLENES, TOTAL 9.68 1 UG/L %REC = 97 MS 	_J 

MD GW-4037-032802- 4037 3/28/02 XYLENES, TOTAL 9.89 1 UG/L %REC = 99; RPD = 2.1 

 

Raffinate Pit Area Groundwater Investigation - TCE Delineation QC Data 
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