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June 27, 2008 
 
 
Mr. Brian Rakvica, P.E.  
Nevada Division of Environmental Protection 
2030 East Flamingo Road, Suite 230 
Las Vegas, Nevada  89119-0818 
 
 
Subject: BMI Plant Sites and Common Areas Projects, Henderson, Nevada    

Vertical Delineation of Contaminant Plumes and Hydraulic Gradients 
  
    
Dear Mr. Rakvica: 
 
This letter provides the Tronox LLC (Tronox) response to the information request regarding 
vertical gradients contained in the Nevada Division of Environmental Protection (NDEP) 
correspondence dated May 19, 2008.  The information provided includes water level data, 
boring logs and well completion information for well clusters both on and off the Tronox site.  
These well clusters provide data demonstrating that an upward vertical gradient exists from the 
middle to deeper Muddy Creek Formation to shallower water-bearing units, including the upper-
most Muddy Creek fine-grained sediments and the alluvium.  The upward gradient exists both 
below the site and offsite in the area of Athens Road.   
 
Tronox believes that the breadth of the well data both on and off the site is sufficient to 
understand vertical groundwater flow in the area of the contaminant plumes.  As such, 
additional wells are not proposed at this time to further understand the nature of vertical 
groundwater flow.  However, Tronox understands, as indicated in the NDEP letter of May 19, 
2008, that NDEP may request additional investigation of the vertical extent of groundwater 
contamination.  If you have any comments or questions concerning this correspondence please 
contact me at (702) 651-2234.   
 
      Sincerely 
 
 
 
      Susan M. Crowley 
      Staff Environmental Specialist 
 
 
Overnight Mail 
Attachment: As stated 
cc:  See attached Distribution List 
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Summary of Well Data 
Supporting Vertical Hydraulic Gradients  

Tronox LLC, Henderson, Nevada 

On May 19, 2008, the Nevada Division of Environmental Protection (NDEP) sent an email to the 
Black Mountain Industrial (BMI) Complex companies requesting information on available data for 
well clusters that demonstrate vertical hydraulic gradients at the respective company sites.  In 
support of the evaluation, NDEP requested information on the well locations, boring logs, water 
level data and total dissolved solids (TDS) and/or electrical conductance (EC) data from water 
quality samples.   

Summary of Available Data 

First groundwater beneath the Tronox Henderson Nevada facility (Site) occurs in the Quaternary 
Alluvium (Qal) and Muddy Creek Formation.  Tronox divides the saturated sediments in the 
Alluvium and Muddy Creek into hydrogeologic units, in general, from shallowest to deepest, as 
follows:   

• Quaternary Alluvium (Qal)  
• Muddy Creek “First” Coarse-grained (MCcg1) 
• Muddy Creek “First” Fine-grained (MCfg1) 
• Muddy Creek “Second” Coarse-grained (MCcg2) 
• Muddy Creek “Second” Fine-grained (MCfg2) 

A complete discussion of these units is provided in the site conceptual model (ENSR 2005), and 
more recently in a Tronox response to the NDEP proposal to establish a uniform 
hydrostratigraphic nomenclature for the BMI complex.  

There are 11 well clusters that have been installed both on and off the Tronox site where 
groundwater data has been collected or can be collected to provide information on the vertical 
hydraulic gradients within these units.  The clusters are listed below as they occur from south to 
north across the Site (Figure 1).      

• TR-9/TR-10 
• TR-7/TR-8 
• TR-3/TR-4 
• M74/M-132/M-133 
• M-134/M-135/M-136 
• TR-1/TR-2/M-5A 
• TR-11/MC-9 
• TR-12/H-58A 
• PC-134/PC-135 
• PC-136/PC-137 

The available well completion information, water level and water quality data from these clusters 
are provided in Table 1.  The well completion data were summarized from the BMI, June 2008 
“All Wells” database, and the water level data were provided from the Tronox “Mother Hen” 
database, updated through May 2008. Vertical gradients were estimated as the difference 
between the water levels in the shallow and deeper wells divided by the distance between the 
mid-point elevations of the screen interval. Available boring logs for these wells are provided in 
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Attachment A.  Boring logs for recently installed wells M-132 through M-136 and PC-134 through 
PC-137 will be provided in the annual performance report. 

There are historic water level data for most of the TR well pairs onsite, except for wells TR-11 and 
TR-12, which lack an adjacent Tronox shallow well completion.  In all cases, the wells shown on 
Table 1 are wells that have been installed and historically sampled by Tronox.  Wells TR-11 and 
TR-12 are completed at depths below 200 feet below the ground surface (bgs) in the MCcg2 unit, 
and water level data has been collected since their installation in 1999.  No adjacent shallow 
wells in the area are available for routine sampling by Tronox.  However, that does not preclude 
these wells from being used to assess the vertical movement of groundwater in this area.  
Shallow wells that have been installed by Stauffer Chemical in proximity to these wells could be 
used to further understand the vertical gradient in this area.  As such, the TR-11 and TR-12 wells 
are included above and on Table 1 as wells having the potential to further evaluate vertical 
gradients. 

Wells MC-9 and H-58A are the most proximal to wells TR-11 and TR-12, respectively,  and, 
depending on their completion interval, could be used to support an understanding of vertical 
hydraulic gradients in this area.  There is limited information on these wells in the BMI “All Wells” 
database, and as such, they were not included on Table 1.   

Discussion 

The distribution of well clusters and depth of well completions across the site provide an 
adequate assessment of the vertical hydraulic gradient between the various hydrogeologic units.  
Well clusters exist along the length of the western portion of the Site and in the area of the on-site 
barrier wall and Interceptor well field and offsite in the area of the Athens Road well field.   

In general, the onsite well clusters show a consistent upward vertical gradient from the deeper 
wells completed in the MCcg2 and MCfg1 units into the shallower zones of the Muddy Creek and 
Quaternary alluvium.  Water level data collected from 2005 to May 2008 show gradients ranging 
from -0.056 to -0.396 feet per foot (ft/ft)(minus sign indicating an upward gradient).  The steepest 
gradients are present from MCcg2 to MCfg1 and were recorded in well pairs TR-1/TR-2 and TR-
3/TR-4. 

The water level data from recently installed monitor wells in the area of the barrier wall and 
Interceptor well field also show an upward vertical gradient from the middle portion of the Muddy 
Creek into the shallow or water table portion of the Muddy Creek.  Water level data collected from 
well clusters M-74/M-132/M-133 and M-134/M-135/M-136 at the east and west terminus of the 
barrier wall, respectively, have yielded vertical hydraulic gradients from -0.007 to -0.227 ft/ft.  The 
steepest gradients have been measured in well pairs M-134 (screen 60-70 feet bgs) and M-136 
(screen 80-90 feet bgs). 

In addition to well clusters at the barrier wall and Interceptor well field, well clusters PC-134/PC-
135 and PC-136/PC-137 were recently installed at the Athens Road well field (Figure 1).  Water 
level data collected from these wells show an upward gradient from the uppermost Muddy Creek 
(MCfg1) to the Qal, with gradients ranging from -0.059 to -0.107 ft/ft. 

The TDS and EC data reveal significantly higher concentrations from water samples collected in 
the shallowest hydrogeologic units along the western property boundary.  In general, water 
samples collected from wells (M-5A, TR-6) completed in the uppermost MCfg1, screened at or 
just below the water table contained TDS and EC concentrations an order of magnitude higher 
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than those completed in the middle or deepest wells.  In general, EC data from wells completed 
below 100 feet bgs did not show significant variation in concentration ranging from about 1,000 to 
2,000 micromohs/cm.  

Water quality data are not yet available for the well clusters recently installed near the barrier wall 
and in the Athens Road area.  Water quality samples from these wells were collected in May 
2008 and data will be provided in the annual report. 

Conclusions 

The lateral distribution of well clusters and depth of the screen intervals provide an adequate well 
field to understand the vertical hydraulic gradient amongst the various hydrogeologic units below 
and off the Site.  Additional data from recently installed wells adjacent to the barrier wall and 
Athens Road well field will improve this understanding as data is gathered from routine monitoring 
events.  Further, it is anticipated that well installations as part of the ongoing Phase B Site 
Investigation program will also supplement the understanding of vertical groundwater movement.  
As noted above, Tronox will pursue well and water level information from wells MC-9 and H-58A 
to be able to further understand vertical gradients in this area of the Site. 

Based on the distribution of well clusters, the installation of additional monitoring well clusters 
does not appear to be warranted to further understand the vertical movement of groundwater 
below the Site. 
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TABLE 1
Summary of Water Level Data

for Selected Shallow and Deep Wells 
TRONOX, LLC

Henderson, Nevada

NAD NAD inches ft-msl ft-msl ft-bgs ft-bgs ft-msl ft-msl ft-msl mg/L umho/cm shallow deep

M-74 Qal East Barrier 828713.65100 26720062.17900 2 1744.380 9.2 38.8 39 1735.18 1705.58 1720.4 1/22/08 -- -- 29.35 1715.03
2/6/08 5860 -- 29.33 1715.05 M-74 M-133
3/14/08 -- -- 29.35 1715.03 1/22/08 1/17/08 -0.015
5/8/08 5870 -- 29.45 1714.93 2/6/08 2/5/08 -0.008

5/8/08 5/12/08 -0.017
M-132 MCfg1 East Barrier 26720048.491 828714.609 2 1744.27 80 90 90 1664.27 1654.27 1659.3 1/17/08 -- -- 27.35 1716.92

2/5/08 -- -- 27.51 1716.76
5/12/08 2350 -- 27.28 1716.99 M-133 M-132

1/17/08 1/17/08 -0.065
M-133 MCfg1 East Barrier 26720067.292 828698.608 2 1743.62 60 70 70 1683.62 1673.62 1678.6 1/17/08 -- -- 27.96 1715.66 2/5/08 2/5/08 -0.071

2/5/08 -- -- 28.23 1715.39 5/12/08 5/12/08 -0.070
5/12/08 6270 -- 27.99 1715.63

M-134 MCfg1 West Barrier 26719889.138 827144.353 2 1752.14 60 70 70 1692.14 1682.14 1687.1 1/17/08 -- -- 34.51 1717.63
2/5/08 -- -- 34.64 1717.50 M-135 M-134
5/11/08 2810 -- 33.22 1718.92 1/17/08 1/17/08 -0.013

2/5/08 2/5/08 -0.076
M-135 MCfg1 West Barrier 26719890.173 827154.482 2 1751.85 29 39 39 1722.85 1712.85 1717.9 1/17/08 -- -- 34.63 1717.22 5/11/08 5/11/08 -0.007

2/5/08 -- -- 36.69 1715.16
5/11/08 3430 -- 33.14 1718.71 M-134 M-136

1/17/08 1/17/08 -0.232
M-136 MCfg1 West Barrier 26719889.774 827165.342 2 1751.87 80 90 90 1671.87 1661.87 1666.9 1/17/08 -- -- 29.54 1722.33 2/5/08 2/5/08 -0.227

2/5/08 -- -- 29.77 1722.10 5/11/08 5/11/08 -0.187
5/11/08 1400 -- 29.16 1722.71

PC-134 MCfg1 Athens Road 26728126.415 828776.171 2 1613.35 59.7 69.7 70 1553.65 1543.65 1548.7 1/18/08 -- -- 34.69 1578.66
 West Subchannel 2/13/08 -- -- 26.14 1587.21

5/11/08 1640 -- 25.95 1587.40 PC-135 PC-134
1/18/08 1/18/08 0.184

PC-135 Qal Athens Road 26728123.177 828765.250 2 1612.79 19.7 49.7 50 1593.09 1563.09 1578.1 1/18/08 -- -- 28.71 1584.08 2/13/08 2/13/08 -0.107
 West Subchannel 2/13/08 -- -- 28.72 1584.07 6/26/08 5/11/08 -0.107

5/11/08 -- -- -- --
6/26/08 -- -- 28.55 1584.24

PC-136 Qal Athens Road 26728191.374 829517.888 2 1615.08 17.7 37.7 38 1597.38 1577.38 1587.4 1/18/08 -- -- 30.83 1584.25
 East Subchannel 2/13/08 -- -- 30.92 1584.16 PC-136 PC-137

5/14/08 6920 -- 30.86 1584.22 1/18/08 1/18/08 -0.059
2/13/08 2/13/08 -0.069

PC-137 MCfg1 Athens Road 26728198.976 829517.568 2 1614.83 59.7 69.7 70 1555.13 1545.13 1550.1 1/18/08 -- -- 28.37 1586.46 5/14/08 5/11/08 -0.067
 East Subchannel 2/13/08 -- -- 28.11 1586.72

5/11/08 2590 -- 28.11 1586.72

M-5A Qal Western Property 826179.28500 26719961.11800 2 1751.80 40 50 50 1711.8 1701.8 1706.8 5/6/99 -- 14200 37.69 1714.11
Boundary 5/5/00 -- 14900 39.44 1712.36

5/4/01 -- 5860 39.11 1712.69
4/30/02 -- 14500 39.00 1712.80
9/10/02 -- -- --

12/11/02 -- -- 38.95 1712.85
5/7/03 -- 15600 39.07 1712.73
7/9/03 -- 15350 --
5/3/04 -- 15350 --
8/3/04 -- 15120 --
5/3/05 -- 14700 38.01 1713.79 M-5A TR-2
8/2/05 -- 14700 -- 5/3/05 2/18/05 -0.082
5/2/06 10800 16200 37.91 1713.89 5/2/06 2/4/06 -0.089
8/1/06 9330 15800 38.60 1713.20 5/2/07 1/18/07 -0.094
5/2/07 9250 16000 38.26 1713.54 5/8/08 5/14/08 -0.131
7/31/07 11100 16700 38.62 1713.18
5/8/08 11100 17100 42.12 1709.68

TR-2 TR-1

BARRIER AND INTERCEPTOR WELL FIELD

VERTICAL GRADIENT (8)

ATHENS ROAD

WEST PROPERTY BOUNDARY - "TR" WELLS

DATE
ft/ft

Measured DTW 
(6) GW Elevation(7)EC

(Lab)

ft-bgs ft-msl

GROUNDWATER

NORTHING (3) EASTING (3) WELL 
DIAMETER Sample

Date (4)

TOP OF 
CASING

DEPTH
 TO TOP OF 

SCREEN

DEPTH
 TO 

BOTTOM OF 
SCREEN TDS

ELEVATION
TOP OF 
SCREEN

ELEVATION
BOTTOM OF 

SCREEN

ELEVATION
MID-POINT OF 

SCREEN
WELL 

NUMBER(1)

TOTAL
WELL

DEPTHWELL LOCATION 
AQUIFER
UNIT (2)

Table -1 Summary of Vertical Gradient Data (6-26).xls



TABLE 1
Summary of Water Level Data

for Selected Shallow and Deep Wells 
TRONOX, LLC

Henderson, Nevada

NAD NAD inches ft-msl ft-msl ft-bgs ft-bgs ft-msl ft-msl ft-msl mg/L umho/cm shallow deep

VERTICAL GRADIENT (8)

DATE
ft/ft

Measured DTW 
(6) GW Elevation(7)EC

(Lab)

ft-bgs ft-msl

GROUNDWATER

NORTHING (3) EASTING (3) WELL 
DIAMETER Sample

Date (4)

TOP OF 
CASING

DEPTH
 TO TOP OF 

SCREEN

DEPTH
 TO 

BOTTOM OF 
SCREEN TDS

ELEVATION
TOP OF 
SCREEN

ELEVATION
BOTTOM OF 

SCREEN

ELEVATION
MID-POINT OF 

SCREEN
WELL 

NUMBER(1)

TOTAL
WELL

DEPTHWELL LOCATION 
AQUIFER
UNIT (2)

TR-1 MCcg2 Western Property 826168.04000 26719957.91000 4 1752.18 281.5 311.5 312.0 1470.68 1440.68 1455.7 9/2/99 -- 903 -- -- 2/18/05 2/18/05 -0.394
Boundary 9/3/99 -- 1840 -- -- 2/4/06 2/4/06 -0.385

9/7/99 -- 1392 -- -- 1/18/07 1/18/07 -0.336
9/23/99 -- 1283 -- -- 5/14/08 5/14/08 -0.215
10/7/99 -- 1283 +4.5 1756.68
1/13/00 -- -- +10.9 1763.08
2/2/01 -- 1040 +13.42 1765.60
2/25/02 -- 1130 +18.71 1770.89
2/19/03 -- -- +16.89 1769.07
2/3/04 -- 1190 +20.91 1773.09
2/18/05 -- 1120 +24.72 1776.90
2/4/06 -- 1170 +24.49 1776.67
3/20/06 -- -- -- --
1/18/07 678 1190 +18.02 1770.20
5/14/08 740 1230 0.8 psi 1754.03

TR-2 MCfg1 Western Property 826156.85000 26719954.57000 4 1751.79 144.5 174.5 175.0 1607.29 1577.29 1592.3 9/9/99 -- 3950 -- --
Boundary 9/23/99 -- 4080 -- --

10/7/99 -- 4080 28.00 1723.79
1/13/00 -- -- 31.20 1720.59
2/4/01 -- 932 39.03 1712.76
2/25/02 -- 941 30.11 1721.68
2/19/03 -- -- 29.50 1722.29
2/3/04 -- 1000 29.38 1722.41
2/18/05 -- 933 28.66 1723.13
2/4/06 -- 960 27.70 1724.09
3/22/06 -- -- -- --
1/18/07 560 990 27.49 1724.30
5/14/08 566 965 27.13 1724.66

TR-3 MCcg2 Western Property 826342.89000 26718941.61000 4 1772.84 219.5 249.5 250.0 1553.34 1523.34 1538.3 10/7/99 -- 1330 5.40 1767.44
Boundary 1/13/00 -- -- 6.20 1766.64

2/4/01 -- 1060 3.58 1769.26
2/25/02 -- 1080 1.79 1771.05
2/19/03 -- -- +0.42 1773.26
2/3/04 -- 1140 0.30 1772.54
2/18/05 -- 1080 +2.50 1775.34
2/4/06 -- 999 +0.40 1773.24
3/22/06 -- -- -- -- TR-4 TR-3
1/18/07 652 1150 +2.75 1775.59 2/18/05 2/18/05 -0.394
5/15/08 656 1130 0.2 psi (estimate) 1773.3 2/4/06 2/4/06 -0.369

1/18/07 1/18/07 -0.396
TR-4 MCfg1 Western Property 826342.53000 26718951.58000 4 1772.55 124.5 144.5 145.0 1648.05 1628.05 1638.1 9/15/99 -- 3720 -- -- 5/15/08 5/15/08 -0.375

Boundary 9/23/99 -- 1930 -- --
10/7/99 -- 1930 34.00 1738.55
1/13/00 -- -- 38.75 1733.80
2/4/01 -- 1080 37.73 1734.82
2/25/02 -- 1440 38.17 1734.38
2/19/03 -- -- 37.92 1734.63
2/3/04 -- 1760 38.40 1734.15
2/18/05 -- 1520 36.45 1736.10
2/4/06 -- 1430 36.15 1736.40
3/20/06 -- -- -- --
1/18/07 894 1560 36.42 1736.13
5/15/08 868 1470 36.68 1735.87

TR-5 MCcg2 Western Property 826595.86000 26717592.13000 4 1800.27 221.0 251.0 251.5 1579.27 1549.27 1564.3 9/23/99 -- 1353 -- --
Boundary 9/24/99 -- 1447 -- --

10/7/99 -- 1447 12.00 1788.27
1/13/00 -- -- 16.50 1783.77
2/4/01 -- 1130 13.44 1786.83
2/25/02 -- 1180 10.97 1789.30
2/20/03 -- -- 8.70 1791.57
2/3/04 -- 1260 6.65 1793.62
2/18/05 -- 1210 4.01 1796.26
2/4/06 -- 991 0.88 1799.39
3/20/06 -- -- -- --
1/18/07 742 1240 +0.10 1800.37 TR-6 TR-5
5/14/08 748 1220 0.1 psi (estimate) 1800.5 2/18/05 2/18/05 -0.198

2/4/06 2/4/06 -0.220

Table -1 Summary of Vertical Gradient Data (6-26).xls



TABLE 1
Summary of Water Level Data

for Selected Shallow and Deep Wells 
TRONOX, LLC

Henderson, Nevada

NAD NAD inches ft-msl ft-msl ft-bgs ft-bgs ft-msl ft-msl ft-msl mg/L umho/cm shallow deep

VERTICAL GRADIENT (8)

DATE
ft/ft

Measured DTW 
(6) GW Elevation(7)EC

(Lab)

ft-bgs ft-msl

GROUNDWATER

NORTHING (3) EASTING (3) WELL 
DIAMETER Sample

Date (4)

TOP OF 
CASING

DEPTH
 TO TOP OF 

SCREEN

DEPTH
 TO 

BOTTOM OF 
SCREEN TDS

ELEVATION
TOP OF 
SCREEN

ELEVATION
BOTTOM OF 

SCREEN

ELEVATION
MID-POINT OF 

SCREEN
WELL 

NUMBER(1)

TOTAL
WELL

DEPTHWELL LOCATION 
AQUIFER
UNIT (2)

TR-6 MCcg1 Western Property 826594.34000 26717608.38000 4 1800.36 60.0 80.0 80.0 1740.36 1720.36 1730.4 9/24/99 -- 8240 -- -- 1/18/07 1/18/07 -0.228
Boundary 9/25/99 -- 7930 -- -- 5/14/08 5/14/08 -0.230

10/7/99 -- 8240 34.75 1765.61
1/13/00 -- -- 39.75 1760.61
2/4/01 -- 6480 38.48 1761.88
2/25/02 -- 6970 35.45 1764.91
2/20/03 -- -- 39.47 1760.89
2/3/04 -- 9310 40.22 1760.14
2/18/05 -- 11700 36.93 1763.43
2/4/06 -- 5910 37.5 1762.86
3/20/06 -- -- -- --
1/18/07 5590 8600 37.94 1762.42
5/14/08 8750 10330 38.11 1762.25

TR-7 MCcg2 Western Property 826724.99000 26716525.47000 4 1829.03 260.0 290.0 290.5 1569.03 1539.03 1554.0 9/26/99 -- 1369 -- --
Boundary 9/28/99 -- 1438 -- --

10/7/99 -- 1438 37.10 1791.93
1/13/00 -- -- 40.25 1788.78
2/22/00 -- 1600 39.99 1789.04
2/4/01 -- 1240 37.22 1791.81
2/25/02 -- 1250 34.66 1794.37
2/20/03 -- -- 32.04 32.04
2/3/04 -- 1310 29.46 1799.57
2/18/05 -- 1260 26.67 1802.36
2/4/06 -- 1290 23.12 1805.91
3/20/06 -- -- -- --
1/18/07 746 1300 20.74 1808.29 TR-8 TR-7
5/14/08 800 1290 17.83 1811.20 2/18/05 2/18/05 -0.125

2/4/06 2/4/06 -0.142
TR-8 MCcg1 Western Property 826722.81000 26716512.15000 4 1829.08 63.0 93.0 93.5 1766.08 1736.08 1751.1 10/7/99 -- 2340 50.35 1778.73 1/17/07 1/18/07 -0.158

Boundary 1/13/00 -- -- 55.45 1773.63 5/14/08 5/14/08 -0.171
2/23/00 -- 2500 54.91 1774.17
2/4/01 -- 1830 54.46 1774.62
2/25/02 -- 1770 52.81 1776.27
2/20/03 -- -- 53.47 1775.61
2/3/04 -- 1970 53.98 1775.10
2/18/05 -- 1820 51.33 1777.75
2/4/06 -- 1670 51.21 1777.87
3/20/06 -- -- -- --
1/17/07 1140 1770 51.90 1777.18
5/14/08 1180 1740 51.65 1777.43

TR-9 MCcg2 Western Property 827560.22000 26715752.71000 4 1854.29 230.0 250.0 250.5 1624.29 1604.29 1614.3 10/9/99 -- 1378 60.50 1793.79
Boundary 1/13/00 -- -- 66.10 1788.19

2/22/00 -- 1600 65.74 1788.55
2/4/01 -- 1220 63.08 1791.21
2/25/02 -- 1220 60.61 1793.68
2/19/03 -- -- 58.07 1796.22
2/3/04 -- 1310 55.42 1798.87
2/18/05 -- 1270 52.78 1801.51
2/4/06 -- 1240 49.16 1805.13
3/20/06 -- -- -- --
1/17/07 778 1300 46.81 1807.48 TR-10 TR-9
5/13/08 834 1330 43.78 1810.51 2/18/05 2/18/05 -0.056

2/4/06 2/4/06 -0.076
TR-10 MCcg1 Western Property 827562.53000 26715739.77000 4 1854.06 80.0 100.0 100.5 1774.06 1754.06 1764.1 10/9/99 -- 2190 57.35 1796.71 1/17/07 1/17/07 -0.102

Boundary 1/13/00 -- -- 62.45 1791.61 5/13/08 5/13/08 -0.109
2/21/00 -- 2100 62.15 1791.91
2/4/01 -- 2060 61.09 1792.97
2/25/02 -- 2060 61.19 1792.87
2/19/03 -- -- 60.75 1793.31
2/3/04 -- 2150 60.89 1793.17
2/18/05 -- 2050 60.92 1793.14
2/4/06 -- 2150 60.33 1793.73
3/20/06 -- -- -- --
1/17/07 1840 2530 61.91 1792.15
5/13/08 1740 2440 59.87 1794.19

Table -1 Summary of Vertical Gradient Data (6-26).xls



TABLE 1
Summary of Water Level Data

for Selected Shallow and Deep Wells 
TRONOX, LLC

Henderson, Nevada

NAD NAD inches ft-msl ft-msl ft-bgs ft-bgs ft-msl ft-msl ft-msl mg/L umho/cm shallow deep

VERTICAL GRADIENT (8)

DATE
ft/ft

Measured DTW 
(6) GW Elevation(7)EC

(Lab)

ft-bgs ft-msl

GROUNDWATER

NORTHING (3) EASTING (3) WELL 
DIAMETER Sample

Date (4)

TOP OF 
CASING

DEPTH
 TO TOP OF 

SCREEN

DEPTH
 TO 

BOTTOM OF 
SCREEN TDS

ELEVATION
TOP OF 
SCREEN

ELEVATION
BOTTOM OF 

SCREEN

ELEVATION
MID-POINT OF 

SCREEN
WELL 

NUMBER(1)

TOTAL
WELL

DEPTHWELL LOCATION 
AQUIFER
UNIT (2)

TR-11 MCcg2 Western Property 825422.57000 26721918.29000 4 1717.12 210.0 230.0 230.5 1507.12 1487.12 1497.1 10/13/99 -- 1213 +2.45 1719.57
Boundary 1/13/00 -- -- +3.70 1720.82

2/2/01 -- 1090 +3.93 1721.05
2/25/02 -- 1170 +7.73 1724.85
2/19/03 -- -- +5.94 1723.06
2/3/04 -- 1230 +8.57 1725.69
2/18/05 -- 1180 +9.47 1726.59
2/4/06 -- 1200 +11.20 1728.32
3/20/06 -- -- -- --
1/15/07 684 1210 +8.78 1725.90
5/13/08 722 1210 2.9 psi 1723.82

TR-12 MCcg2 Western Property 825286.37000 26723271.82000 4 1695.84 272.0 292.0 292.5 1423.84 1403.84 1413.8 10/18/99 -- 1103 +2.60 1698.44
Boundary 1/13/00 -- -- +15.60 1711.44

2/2/01 -- 755 +20.91 1716.75
2/25/02 -- 818 +22.47 1718.31
2/19/03 -- -- +4.9 1700.74
2/3/04 -- 879 +2.31 1698.15
2/18/05 -- 847 +21.94 1717.78
2/4/06 -- 851 +20.91 1716.75
3/20/06 -- -- -- --
1/15/07 500 860 +17.56 1713.40
5/15/08 468 850 9.0 psi 1716.63

DEFINITIONS

NAD North American Datum
ft-msl feet above mean sealevel
ft-bgs feet below ground surface
mg/L milligrams per liter
umohs/cm micromohs per centimeter
ft/ft feet per foot

NOTES

(1) Wells locations are shown on Figure 1.
(2) Aquifer units designated by Tronox as follows:

Qal - Alluvium (includes saturated uppermost MCfg1)
MCfg1 - Muddy Creek Formation - first fine-grained facies
MCcg1- Muddy Creek Formation - first coarse-grained facies
MCfg2- Muddy Creek Formation - second coarse-grained facies

(3) Survey coordinates as provided in the June 2008 "all wells" database.
(4) Date as provided in the Tronox "Mother Hen" database.  Inclusive of water level and groundwater sampling dates.
(5) Data reported in 2008 should be considered as "PRELIMINARY" (Not Validated).  Data validation for these data is not complete.  These data will be transmitted as validated in the annual report.
(6) Depth is assumed to be "positive" (vertically down from the measuring point).  Those values shown with a "+" indicate distance above the measuring point (up).
(7) Values reported in psi (measured from the well head pressure gauge) were converted to elevation by multiplying by 2.31 (conversion factor) and adding to the top of casing elevation.
(8) Vertical gradient estimated as the difference between the groundwater elevations of shallow and deep wells divided by the distance between the mid-point elevations of their screen intervals.

Table -1 Summary of Vertical Gradient Data (6-26).xls
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SOIL BORING LOG km-sgsb-b
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SUBSIDIARY
KMCC, -e rj* o f\
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LITHOLOGIC DESCRIPTION li
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6”

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.
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PID Photoionization Detection (ppm) 
NO. Identifies Sample by Number
TYPE Sample Collection Method
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I
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1
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REC. Actual Length of Recovered Sample in Feet
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O SILT
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I CLAY
I CLAYEY 
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DATE DRILLED
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DRILLING METHOD
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£ j Ktosh

EXISTING GRADE ELEVATION (FT AMSL)

LOCATION OR GRID COORDINATES



SOIL BORING LOG km-ssss-b

^S—

Tf/O—

KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SUBSIDIARY
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DEPTH
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FEET
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LITHOLOGIC DESCRIPTION
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LOCATION OR GRID COORDINATES



KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe------------
Yes \ZT No □
Steel Q/f PVC □ 
Surveying Pin ? —
Yes □ No 0

Ft.

Concrete

Cement/Bentonite Grout Mix 
Yesj^ NoQ
5.5 Gallons Water to 
94Lb. Bag Cement & _
3-5 Lb. Bentonite 

Powder
Other:_______________

Bentonite Seal 

Pellets (3^ Slurry Q

Filter Pack 
Above Screen

FILTER PACK MATERIAL 

Silica Sand 

Washed Sand □ 30

Pea Gravel □

Other:_______________

Sand Size ** ^ K

Ft.

€ Ft.

\ Ft.

rzt'

Ft.

Dense Phase Sampling Cup ^ /p pt
Bottom Plug

YesJxJ No Q

Overdrilled Material 
Backfill

Grout □ Sand □
Caved Material Q 
Other:____________

-Casing Cap Vent ? Yes Q 
-Lock ? Yes □ No □ 
^Weep Hole ? Yes 0 No 0

No 0

Concrete Pad

- ;p
BELOW
GRADE

DEPTH
FROM 

TOP OF 
CASING

Z.lo

2..8Z

31^

3/z

1

Ft. I
- I

I I
^______ J

Ft. x Ft. x Inches
DRILLING INFORMATION:

1. Borehole Diameter= / Inches.
2. Were Drilling Additives Used ? Yes I I

Revert 0 Bentonite 0 Water 0 
Solid Auger 0 Hollow Stem Auger 0

3. Was Outer Steel Casing Used ? Yes 0 No^l
Depth=________ to_________Feet.

4. Borehole Diameter for Outer Casing______Inches.
WELL CONSTRUCTION INFORMATION:

I .Type of Casing: PVC £3^ Galvanized 0 Teflon 0
Stainless 0 Other____________ ^_______

2. Type of Casing Joints: Screw-Couple Glue-
Couple 0 Other .

3. Type of Well Screen: PVC fig Galvanized 0 
Stainless 0 Teflon 0 Other___________

4. Diameter of Casing and Well Screen:
Casing ^ n____ Inches, Screen

.OZ. Q
Inches.

5. Slot Size of Screen:
6. Type of Screen Perforation: Factory Slotted ^ 

Hacksaw 0 Drilled 0 Other_
7. Installed Protector Pipe w/Lock: Yes pg No 0 
WELL DEVELOPMENT INFORMATION:
I. How was Well Developed ? Bailing 0 Pumping

Air Surging (Air or Nitrogen) 0 Other________

2. Time Spent on Well Development ?
---- —/------------------Minutes/4+oufts

3. Approximate Water Volume Removed ? ^ O Gallons
4. Water Clarity Before Development ? Clear

Turbid 0 Opaque 0
5. Water Clarity After Development ? Clear

Turbid 0 Opaque 0
6. Did Water have Oder ? Yes 0 No

If Yes, Describe________ ;_____
7. Did Water have any Color ? Yes 0 No 

If Yes , Describe

WA TER LEVEL INFORMATION: 
Water Level Summary (From Top of-Oasitig)

During Drilling_____________ Ft. Date__________
Before Development Z. pt. Date *p ^ ^
After Development 1*5-^ Ft. Date ^ )3 -P C>

Driller/Firm ) I k. ^cV^ o QKiMt^WY^rill Rig TypeVrc.^5^r Date Installed ^ ^
f ^ Kerr—McGee __ . _ . ,

Drill Crew £ B fC-L>J /pBVlLu^______Well No. j ^ — X___________ Hydrologist tz , (Cj $ r"T



SOIL BORING LOG KM S655-B
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SUBSIDIARY LOCATION
6 L ^ 0 ■J\y

BORING
NUMBER 2L

UNIFIED
SOIL
FIELD

CLASS.

DEPTH
IN

FEET
SOIL SAMPLE REMARKS OR 

FIELD OBSERVATIONSLITHOLOGIC DESCRIPTION
DEPTH

DATE DRILLEDGRAPHIC LOG LEGENDWater Table (24 Hour)
Water Table (Time of Boring) 
Photoionization Detection (ppm) 
Identifies Sample by Number 
Sample Collection Method

/ of /DEBRIS
FILLCLAY DRILLING METHOD
HIGHLY
ORGANIC (PEATj
SANDY
CLAYiiid SANDSPLIT-

BARREL ROCK
COREAUGER

CLAYEY
SANDEJli GRAVEL /.THIN-

WALLED
TUBE

CONTINUOUS
SAMPLER NO

RECOVERY
EXISTING GRADE ELEVATION (FT AMSL)SILTY

CLAY
CLAYEY
SILTDEPTH Depth Top and Bottom of Sample 

REC. Actual Length of Recovered Sample in Feet
LOCATION OR GRID COORDINATES



Protective Pipe------- -----
Yes No □ I
Steal PVC □ -----
Surveying Pin ? _______
Yes Q No

KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Casing Cap Vent ? Yes No Q 
Lock ? Yes Q No Q

NoD
Ft.

Concrete Ft.

Cement/Bentonite Grout Mix
Yes 0^ NoQ
5*5 Gallons Water to 
94Lb. Bag Cement & 
3-5 Lb. Bentonite 

Powder
Other: _________

Bentonite Seal 

| Pellets 0T Slurry □

Filter Pack 
Above Screen

Q

V;

{3ZS

S’, S' Ft.

r~v-

r/3^

1; i:.

FILTER PACK MATERIAL 

Silica Sand

Washed Sand Q _

Pea Gravel □»
Other: _______________

/4ft S'

J£> Ft.

Sand Size

Dense Phase Sampling Cup
Bottom yP^g —

Yes No □

Overdrilled Material 
Backfill s

Grout □ Sand [jd 
Caved Material O 
Other:_____________

r Ft.

or 1-O

,Weep Hole ? Yes □ 

Concrete Pad

BELOW
GRADE

SO-

3

ST Ft. 1

ISO A______ J.

DEPTH
FROM 

TOP OF 
CASING

Ft. x Ft. x Inches

I07

DRILLING INFORMATION:
9/

1. Borehole Diameter= < ' % Inches.
2. Were Drilling Additives Used ? YesQ

Revert Q Bentonite Q Water Q 
Solid Auger Q Hollow Stem Auger Q

3. Was Outer Steel Casing Used ? YesQ Nof^
Depth=________ f 0_________ Feet.

4. Borehole Diameter for Outer Casing______Inches.
WELL CONSTRUCTION INFORMATION: 

I .Type of Casing: PVC 0^ Galvanized Q Teflon 0 
Stainless □ Other

2. Type of Casing Joints: Screw-Couple [Lf Glue- 
Couple 0 Other.

3. Type of Well Screen: PVC Qd Galvanized 0
Stainless 0 Teflon 0 Other___________

4. Diameter of Casing and Well Screen:
Casing ^ Inches, Screen______

5. Slot Size of Screen: ✓ 0~LQ
6. Type of Screen Perforation: Factory Slotted [Pf

Hacksaw 0 Drilled 0 Other_______

4r Inches.

7. Installed Protector Pipe w/Lock: Yes [Vj No 0 
WELL DEVELOPMENT INFORMATION: 
I. How was Well Developed ? Bailing 0 Pumping

Air Surging (Air or Nitrogen) 0 Other________

2. Time Spent on Well Development ?
4S -/- Minutes/Hws ^

Gallons3. Approximate Water Volume Removed ?
4. Water Clarity Before Development ? Clear 0

Turbid Opaque 0
5. Water Clarity After Development ? Clear

Turbid 0 Opaque 0 ^ ^
6. Did Water have Oder ? Yes 0 No^gj^

If Yes, Describe_______________________
7. Did Water have any Color ? Yes 0 No^<jf* 

If Yes , Describe

WATER LEVEL INFORMATION:

During Drilling_____________ Ft. Date
Before Development — ^ ^ 1 Ft. Date 
After Development — p*. Qate ^ " 00

Driller/Firm /) , 0/< Drill Rig 'Xwf>£)/?£ssbL TbJ^O Date Installed
O Kerr—McGee

Drill Crew _J. */ / H. PfiAu-LA Well No. T/g - 2__________ Hydrologist /^SSgQ

5994



SOIL BORING LOG km-ssss-b
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division
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SOIL BORING LOG km sess-B
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division
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SOIL BORING LOG km-ssss-b
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division
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PID Photoionization Detection (ppm)
NO. Identifies Sample by Number
TYPE Sample Collection Method

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

0

D

AUGER

CONTINUOUSSAMPLER

m
ROCK
CORE

NO
RECOVERY

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

BLOWS
pm
6”

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

GRAPHIC LOG LEGEND

CLAY 

SILT

SAND
^TTIE_L3 GRAVEL

I SILTY 
I CLAY

DEBRIS
FILL

I HIGHLY
I ORGANIC (PEATj
I SANDY 
I CLAY
I CLAYEY 
I SAND

| Cac/c^c
^ CLAYEY

SILT □ .

DATE DRILLED PAGE
^ ho - ^//7_ _3 of ?

DRILLING METHOD
/)/2C^

DRILLED BY

/Gi t<l / \C.
LOGGED BY

EXISTING GRADE ELEVATION (FT AMSL)

LOCATION OR GRID COORDINATES



SOIL BORING LOG KM sess-B
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SUBSIDIARY
</-C. - L (.

BORING
NUMBER ^TR-

DEPTH
IN

FEET

i^-

IlC'

140-

4S-

/0(j.

I ^ 4—

Zk.

LITHOLOGIC DESCRIPTION

SU-'C , 0-5 ,
>v-voA \?ry\ (Vy R 4/4-)

)3s'- Kt | l c U t - i
C? (\

'/it- yk VO ^

m Q - /h> g 5(i.yj

3^/o

y

I§

UNIFIED
SOIL
FIELD

CLASS.

. J_ 1_

JL
..T „

ML

ML

J- Water Table (24 Hour)
_V_ Water Table (Time of Boring)
PID Photoionization Detection (ppm) 
NO. Identifies Sample by Number
TYPE Sample Collection Method

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

0

D

AUGER

CONTINUOUS
SAMPLER

DC
ROCK
CORE

NO
RECOVERY

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

BLOWS
PER
6”

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

Ho*

GRAPHIC LOG LEGEND

CLAY DEBRIS
FILL

I SILT

tiia SAND 

ILLi GRAVEL
| SILTY 
I CLAY

CLAYEY
SILT

I HIGHLY
I ORGANIC (PEAT)
I SANDY 
I CLAY
I CLAYEY 
I SAND

□ .

DATE DRILLED
3- of 7

DRILLING METHOD

/)/2c .WDRILLED BY

LOGGED BY

T7 40EXISTING GRADE ELEVATION (FT AMSL)

LOCATION OR GRID COORDINATES



SOIL BORING LOG km-5655-b
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SUBSIDIARY
c-u.C

BORING
NUMBER -7?2. - 3

DEPTH
IN

FEET
/60

4:)

.

LITHOLOGIC DESCRIPTION

/Go - ) (o<5 '

V £ */i t? - /<^r

y0' <5r>r; 5^y

7~ t
-TUl]
i_'^ ±1 

!-t = 
r„~r

O
7^.“ht

) S o - t q 5" * clM * <^17 4^3 j
Vl v k\^ \ «_-r ^ *2, 0 >0^

* - Z-oo' SPsKJl? / v-f-Pa^ , 
br^i f c^^vn Ovlc .

5A>J-^/ ps.bbly . . 
FiAo k 'brva m^4-y'is ^ S«.H ^ <<
l/elt asK . vt g 5i vA-s/\,
Vn^,-,/z.‘, pt.bblt-5

UNIFIED
SOIL
FIELD

CLASS.

-U-_i ‘
r~ . -]• 
1_~_. 
ltIl

“LiT

'-Co

■V*

A/' L

ML

SlM7

BLOWS
PS?
S’

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

MC -Tg

MC eg
Jo a >7 A r» ll »vn ,

J- Water Table (24 Hour)
_V_ Water Table (Time of Boring)
PID Photoionization Detection (ppm)
NO. Identifies Sample by Number
TYPE Sample Collection Method

GRAPHIC LOG LEGEND

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

[|

w

AUGER

CONTINUOUSSAMPLER

m
ROCK
CORE

NO
RECOVERY

CLAY

SILT

SAND

EH GRAVEL
I SILTY 
I CLAY

DEBRIS 
! FILL
I HIGHLY
I ORGANIC (PEATj
I SANDY 
I CLAY
I CLAYEY 
I SAND

\c/>t , (.

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

Yl CLAYEYSILT □ .

DATE DRILLED PAGE
S' °f 7

DRILLING METHOD

DRILLED BY

/g/fvSvc
LOGGED BY

EXISTING GRADE ELEVATION (FT AMSL)

LOCATION OR GRID COORDINATES



SOIL BORING LOG km-ssss-b
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SUBSIDIARY

DEPTH
IN

FEET

l-iO-

)C-

1-26-

2-'$-

2M_

LITHOLOGIC DESCRIPTION

z_oo - z3o; ^ u^r - d Y
iH<? t\ b» vi , ^j

Set 4 * i ^ ,
\ 5 j \ m o r

'/Hc» c cv \ \ c-We, n o AcvW 5

2-1 'Z- - 2. 3c? c a-\ » c ' f- ' -e-1

Vo o pi u-1 “j r'A-t '/i w “ TT,

Z-3^ - Z5/^ S/\MT^y

w/ha ^ r a.) k\ 5 / A ' S A
Sj?. ^ v-v ir"

o Y-<x (^\ o v R ~1 /^V-')

li

UNIFIED
SOIL
FIELD

CLASS.

i 

t

I

u

I

f

lt^3
JjS
XaL
rTi-Pi

If

"fiir

^.Tti
m
ifett

ml

$U

J- Water Table (24 Hour)
-2- Water Table (Time of Boring)
PID Photoionization Detection (ppm) 
NO. Identifies Sample by Number
TYPE Sample Collection Method

SPLIT-
BARREL Jjj AUGER J

■ thin- M~
n WALLED 1
■ TUBE (_

CONTINUOUSSAMPLER

ROCK
CORE

NO
RECOVERY

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

BLOWS
PER
6”

/-I/a/ y/{ U)'V
BORING .
NUMBER “7/2- A

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

GRAPHIC LOG LEGEND

CLAY

SILT

SAND

DEBRIS
FILL

£12 GRAVEL
RT] SILTY IXJ CLAY

f| CLAYEY
1! SILT

| HIGHLY
I ORGANIC (PEAT)
|SANDY 
1 CLAY
1 CLAYEY 
I SAND

j C'AUcHt

□.

DATE DRILLED
^hp-n,

PAGE
Of f

DRILLING METHOD

/te_c,A>
DRILLED BY

At \ HLOGGED BY

EXISTING GRADE ELEVATION (FT AMSL)

LOCATION OR GRID COORDINATES



SOIL BORING LOG km-sbss-b
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SUBSIDIARY
ttLCs

DEPTH
IN

FEET

L4<f-

2TO-

LITHOLOGIC DESCRIPTION

/o *r> c^s o~-\o ^ ^ <

-Tti -L^/,5-

UNIFIED
SOIL
FIELD

CLASS.

>W

J- Water Table (24 Hour)
_5Z_ Water Table (Time of Boring)
PID Photoionization Detection (ppm) 
NO. Identifies Sample by Number
TYPE Sample Collection Method

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

9

n

AUGER

CONTINUOUS
SAMPLER

m
ROCK
CORE

NO
RECOVERY

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

BLOWS
PER
6”

BORING
NUMBER "772--3

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

GRAPHIC LOG LEGEND

CLAY 

SILT 

I SAND
Tni GRAVEL

SILTY 
KSJ CLAY

m

DEBRISFILL
I HIGHLY
I ORGANIC (PEAT)
j SANDY 
I CLAY
| CLAYEY 
I SAND

□ . 

□ .

DATE DRILLED
11/O-l-uj9?

PAGE
D of 9

DRILLING METHOD

DRILLED BY

LOGGED BY

r /<?£EDEXISTING GRADE ELEVATION (FT AMSL)

LOCATION OR GRID COORDINATES



KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe----
Yes ^ No □ 
Steel E/f PVC □ 
Surveying Pin ?
Yes 0 No

Ft.

Concrete Ft.

2-

y

%-;.v

r~h-

>.
V;i

-Casing Cap Vent ? Yes 0 
-Lock ? Yes 0 No 0 
^Weep Hole ? Yes 0 No 0

No 0

s'
>. ' <y - - p» 1

Concrete Pad Ft. x Ft. x Inches

BELOW
GRADE

DEPTH
FROM 

TOP OF 
CASING

DRILLING INFORMATION: 
^ Inches.

Yes 0
I. Borehole Diameter=

0^2. Were Drilling Additives Used ?
Revert 0 Bentonite 0 Water 0 
Solid Auger 0 Hollow Stem Auger 0

3. Was Outer Steel Casing Used ? Yes0

Cement/Bentonite Grout Mix 
Yes 0^ No0
5.5 Gallons Water to 
94Lb. Bag Cement & 
3-5 Lb. Bentonite 

Powder

2^7 Ft.

Other:

Bentonite Seal 

Pellets Slurry 0

Filter Pack 
Above Screen

ZC>9

49 Ft.

za.l

2./4r:,

Depth=________ t0_________ Feet.

4. Borehole Diameter for Outer Casing______Inches.
WELL CONSTRUCTION INFORMATION:
1. Type of Casing: PVC Galvanized 0 Teflon 0

Stainless 0 Other______________________
2. Type of Casing Joints: Screw-Couple 0^ Glue-

Couple 0 Other________ _______________
3. Type of Well Screen: PVC (EJ Galvanized 0

Stainless 0 Teflon 0 Other_______________
4. Diameter of Casing and Well Screen:

Casing Inches, Screen Inches.
5. Slot Size of Screen:(7, 02-0
6. Type of Screen Perforation: Factory Slotted [B^

Hacksaw 0 Drilled 0 Other________________
7. Installed Protector Pipe w/Lock: Yes 0^No 0 

WELL DEVELOPMENT INFORMATION:

FILTER PACK MATERIAL 

Silica Sand 0^

Washed Sand 0 ^ 6

Pea Gravel 0«
Other:_______________

Sand Size

Dense Phase Sampling Cup
Bottom Plug . —

Yes 0 No

Overdrilled Material 
Backfill

Grout 0 Sand (PT^ 
Caved Material 0

Ft.

ZirP

t.y
i

> Ft.) 
— 1

ir2.y/.n______ J

Other:

1. How was Well Developed ? Bailing 0 Pumping
Air Surging (Air or Nitrogen) 0 Other________

2. Time Spent on Well Development ?
----^ j?--- /-------------Minutes/HnOTs

3. Approximate Water Volume Removed Gallons
4. Water Clarity Before Development ? Clear ^

Turbid 0 Opaque 0
5. Water Clarity After Development ? Clear

Turbid 0 Opaque 0
6. Did Water have Oder ? Yes 0 No

If Yes, Describe__________________________
7. Did Water have any Color ? Yes 0 No®*

If Yes , Describe__________________________

WATER LEVEL INFORMATION: 
Water Level Summary (From Top -o-f-Casing)

During Drilling_____________ Ft. Date___________
Before Development ~ Ft. Date 10*9- ^ °1
After Development ~ * (p Ft. Date ^* >3 - O 0

Driller/Firm A j

Drill CrewJ, Pg6zcr-^ / r i

Drill Rig ~T^J IQ

Well No. '^2-3

Date Installed Q /f 7^-/^ /99 
Kerr—McGee
Hydrologist *7^ gpj%c>



SOIL BORING LOG km-sgss-b
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SUBSIDIARY
I^CLLO

DEPTH
IN

FEET
LITHOLOGIC DESCRIPTION

-total. &eTr\j /<■}

Seo lot. r/[iT
~~T/I- 3 10 '

~T/l - 4') fvT

UNIFIED
SOIL
FIELD

CLASS.

Water Table (24 Hour)
-XL Water Table (Time of Boring)
PID Photoionization Detection (ppm)
NO. Identifies Sample by Number
TYPE Sample Collection Method

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

w

E

AUGER

CONTINUOUS
SAMPLER

m
ROCK
CORE

NO
RECOVERY

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

BLOWS
PER
6”

BORING
NUMBER ^

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

GRAPHIC LOG LEGEND

CLAY 

SILT

SAND

ILL*! GRAVEL
RT! SILTY 
LShJ CLAY
[313] CLAYEY 
O SILT

DEBRISFILL
HIGHLY
ORGANIC (PEATj
SANDY 

L30 CLAY
I CLAYEY 
I SAND

□ 

□ .

DATE DRILLED
/ of /

DRILLING METHOD

___  C-A?,DRILLED BY

{St t'l j ic
LOGGED BY

EXISTING GRADE ELEVATION (FT AMSL)

LOCATION OR GRID COORDINATES



KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe---- _____
Yes ^ No □
Steel 0'/ PVC □ 
Surveying Pin ?
Yes G No 0^

Concrete

Cement/Bentonite Grout Mix
Yes NoG
5.5 Gallons Water to 
94Lb. Bag Cement & 
3-5 Lb. Bentonite 

Powder
Other: _________ _

Bentonite Seal 

Pellets 0^ Slurry G

Filter Pack 
Above Screen

Casing Cap Vent ? Yes G 
-Lock ? Yes G No G 
^Weep Hole ? Yes Q No Q

Concrete Pad

FILTER PACK MATERIAL 

Silica Sand 

Washed Sand G 

Pea Gravel Gc
Other:_______________

Sand Size

Dense Phase Sampling Cup 
Bottom Plug

Yes G No G
Overdrilled Material 

Backfill
Grout G Sand [vf 
Caved Material G 
Other:___________

DEPTH
FROM 

TOP OF 
CASING

No Q

Ft. x

I. Borehole Diameter^ 7

_Ft. x 
_ RM,
J/sr Inches.

YesQ

Inches

No Ij^T2. Were Drilling Additives Used ?
Revert G Bentonite G Water G
Solid Auger G Hollow Stem Auger G

3. Was Outer Steel Casing Used ? Yes0 NoB7
Depth=________ to_________Feet.

4. Borehole Diameter for Outer Casing_ Inches.
WELL CONSTRUCTION INFORMATION: 

I .Type of Casing: PVC 0^ Galvanized G Teflon G 
Stainless G Other__________ ____________

2. Type of Casing Joints: Screw-Couple 0^ Glue- 
Couple G Other ________________________

3. Type of Well Screen: PVC 0i Galvanized G 
Stainless G Teflon G Other___________

^ Inches.
4. Diameter of Casing and Well Screen:

Casing____^ Inches, Screen
5. Slot Size of Screen: 0- O'LO
6. Type of Screen Perforation: Factory Slotted 

Hacksaw G Drilled G Other,
7. Installed Protector Pipe w/Lock: Yes No G 
WELL DEVELOPMENT INFORMATION:
I. How was Well Developed ? Bailing G Pumpingjg 

Air Surging (Air or Nitrogen) G Other^________

2. Time Spent on Well Development ?
--- --------- /-------------Minutes/Hwrs

3. Approximate Water Volume Removed ? 2» ^^Gallons
4. Water Clarity Before Development ? Clear G

Turbid Opaque G
5. Water Clarity After Development ? Clear ^

Turbid G Opaque G
6. Did Water have Oder ? Yes G No

If Yes, Describe________ __________________
7. Did Water have any Color ? Yes G No^gf 

If Yes , Describe

WATER LEVEL INFORMATION:

During Drilling_____________ Ft. Date ___________
Before Development Ft. Date )Q ^ ^
After Development ~ ^ ^ Ft. Date ^P

Driller/Firm A, K
7 6

Drill Cre* Jt £2£/yjZ'l' / s,

Drill Rig Type

Well No. ~T/Z~4-

TW 70 Date Installed
Kerr—McGee 
Hydrologist ~7T Pam



SOIL BORING LOG km-sgss-b
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SUBSIDIARY

DEPTH
IN

FEET

S'

fO-

/<;■

2-0

1 c-

3r-

ll

LITHOLOGIC DESCRIPTION

A/O0^ ^ ' Sli .
^ C/LAYisri'

xr/t D l~^

5 s* ( VF- O ^ usi~r/~) DiTT a as*
; j-^r. J jsv/? 0/2,

C/l^vC t ^ ^Lt .

J-vyj. ^/^

^ \jf- F ^V^rtA/Oo J /O^Z)- 
C&/v\Lt • "7^
Ji-i, . ~ A\t> ft . J L~T. ft fl-V\^J *J

s r/L c/f

CftiAisScL'-f ‘ Ct>^x<^

a-*> ^'T j /OF. /Snv^jAj j
sr/v t/4

ini- 4^-
VA ^I j WV° 

C^l Cxc Ua S

sit-r*
A ^f^AA Wv\ e)CYRSY4)

Is
o

UNIFIED
SOIL
FIELD

CLASS.

‘ <7 .

-.0 >

c>

‘.V 0 
0 ' 
'oe-

*:o*
6 *>
<r^,
'<p:*
bC-

r :■•'

• f ..

<

' -C 
0- '

<^U/

Ou/

<H/

5\s\s'

BLOWS
PER

LOCATION
____/iStf r-

BORING
NUMBER T72- ^

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

<3 o4

M e f,

JL Water Table (24 Hour)
Water Table (Time of Boring) 

PID Photoionization Detection (ppm)
NO. Identifies Sample by Number
TYPE Sample Collection Method

GRAPHIC LOG LEGEND

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

]

E

AUGER

CONTINUOUS
SAMPLER

N

Icuv ii DEBRIS
FILL

MU, g HIGHLY
ORGANIC (PEAT)

ROCK lls.» SANDY
CLAY

CORE ^TT]EJ31 GRAVEL H
CLAYEY
SAND

NO
RECOVERY NJY] SILTY

DiJ CLAY □

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

JTT1 CLAYEY
CLil SILT □

DATE DRILLED
~°i/ °f 7DRILLING METHOD *

DRILLED BY

£fz i yc
LOGGED BY

’T'./ZtespEXISTING GRADE ELEVATION (FT AMSL)

LOCATION OR GRID COORDINATES



SOIL BORING LOG km-ssss-b
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SUBSIDIARY
/<;>'- CL LC

DEPTH
IN

FEET

fr—

sO-

<TL-

(;0

Cl-

Ti.

KC-

•72.

ZO

LITHOLOGIC DESCRIPTION

S k-~f t to'h ✓I- £ ,

S-o -5 ~l
Y\ c> cLc^-\ c\ < 5 e^vv^ u - m ^ i i i v £_

c-tv I » e ^

iM
Tr£l

4®
StJL i±L

T ‘T

SAtviy, os)4tj6.2,- ~1'Z.
lv / rvn 11"\ ^ v " C V ^ I C, Q 'T gc \ v\ \
yi w ^ r n , £\ ~ , -rg w/"
V ,v vva . - ■, y / ; ^
:-i l' u\_

72.-78 ( Sd V
j rvvn^\<t. s'■y-C" )
^0 I CXWM (- (jrk VvvS w/
Vv^\ V , c, j

78- ? 5 o 3|1—"] / W^/YHmoir 
in 4-gv- c/y si )4- ^ ^ c\

y

Po

UNIFIED
SOIL
FIELD

CLASS.

y\:
l-.-j
•r:';

$

< /•
o O

^ _ , —
1

AV U

SM

MU

-f- Water Table (24 Hour)
-V_ Water Table (Time of Boring)
PID Photoionization Detection (ppm) 
NO. Identifies Sample by Number
TYPE Sample Collection Method

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

9

D

AUGER

CONTINUOUSSAMPLER

tn
ROCK
CORE

NO
RECOVERY

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

BLOWS
PER
6"

LOCATION BORING
NUMBER -7^7. <T

PID
(ppm)

SOIL SAMPLE
NO. DEPTH

REMARKS OR 
FIELD OBSERVATIONS

GRAPHIC LOG LEGEND

I CLAY 

I SILT 

SAND

EJ_2I gravel
pTv] SILTY 
D&J CLAY
gn CLAYEY

DEBRIS I FILL
] HIGHLY
i ORGANIC (PEAT)
j SANDY 
I CLAY
] CLAYEY 
J SAND

CxliCVC

SILT □ .

DATE DRILLED
t/^a/zz/4?^ z. °f 7r\Dii 1 1 m a. £ ri~r' 1 1 y^\ r-v r *DRILLING METTHOD

DRILLED BY

Cr- -c - A
LOGGED BY

'T-rifjsDEXISTING GRADE ELEVATION (FT AMSL)

LOCATION OR GRID COORDINATES



SOIL BORING LOG km-ssss b
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SUBSIDIARY LOCATION BORING
NUMBER

DEPTH
IN

FEET

K-

^ o —

fC0 —

"0

nx' —

LITHOLOGIC DESCRIPTION

^ -f" j 3 by 5; 14- _ Vvlo lL k? v v\ ^ 

S U 4 "t Lv I LWA) C-ct \ c 11 S
C^_ Vv^ -AAv Y c O .

C_A_ V l O-v-% ^ vt\ Y 0

It

I i-Z. - } !<?

)n Q cLcvA <x C’

Is
o

UNIFIED
SOIL
FIELD

CLASS.

j.

h*i

11

i.
-4%

/a 1

A^i-

J- Water Table (24 Hour)
-2_ Water Table (Time of Boring)
PID Photoionization Detection (ppm) 
NO. Identifies Sample by Number
TYPE Sample Collection Method

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

3

n

AUGER

CONTINUOUS
SAMPLER

DEPTH Depth Top and Bottom of Sample

BLOWS
PER
6”

PID
(ppm)

SOIL SAMPLE
NO. DEPTH

REMARKS OR 
FIELD OBSERVATIONS

GRAPHIC LOG LEGEND

H S”s
3 of 7

CLAY DRILLING METHOD7

m SILT
HIGHLY

bCd ORGANIC (PEAT) A/LCt-]
DRILLED BY

ROCK Ii SAND SIKT
CORE

EJl! gravel
[vT] CLAYEY 
led SAND

LOGGED BY

~r/u£oNO
RECOVERY 1 SILTY

1 CLAY □
EXISTING GRADE ELEVATION (FT AMSL)

'nT (~\ A VP V
□1

L.LA Y t T
SILT LOCATION OR GRID COORDINATES

in Feet

DATE DRILLED



SOIL BORING LOG km-5655-b
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SUBSIDIARY
A* trJDCA-J&rsJ

LOCATION BORING
NUMBER S

DEPTH
IN

FEET
LITHOLOGIC DESCRIPTION Is

UNIFIED
SOIL
FIELD

CLASS.

BLOWS
PER
6”

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

5"/ AS> Af%ou/t ^ ^ ^ ~

I V A vO
IZZ— \ > cl-

/J0-

/i<r—

17 -z- - 14-7
e ^ ^ ^ i + c>o wx

sA 4n> Sv'l)^A.
- S A <c^\icAn-<„ n^AvAt-s

3-

XL

/40

—

lA-'l - i 5; ?4- ^ L) « c ^

—
C_^pv- 1 CL c< -t—o S

/ O — / 4 S) "VO cAvjs^\ l\ -A 

Oo^v \ c in ^_ 3° €_

^C—

/6o
J<T£)~)i?C> <St)4' Cs.5

c l C- C\ t" -t_-^ u %

^ J

"7

I

ivU-

-J— Water Table (24 Hour)
-2_ Water Table (Time of Boring)
PID Photoionization Detection (ppm) 
NO. Identifies Sample by Number
TYPE Sample Collection Method
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TUBE
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DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet
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PAGE
4^7DRILLING METHOD

A4CHDRILLED BY

Br-iu iC
LOGGED BY

■TT/aesoEXISTING GRADE ELEVATION (FT. AMSL)

LOCATION OR GRID COORDINATES



SOIL BORING LOG km-sgss-b
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SUBSIDIARY LOCATION BORING
NUMBER

DEPTH
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FEET
foO
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W-

ifo-

lyO—

lh-

LITHOLOGIC DESCRIPTION
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ML
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PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

M C "£3

MC c
5

JL Water Table (24 Hour)
_XZ_ Water Table (Time of Boring)
PID Photoionization Detection (ppm)
NO. Identifies Sample by Number
TYPE Sample Collection Method

GRAPHIC LOG LEGEND

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

0

w

AUGER

CONTINUOUSSAMPLER

00
ROCK
CORE

NO
RECOVERY

CLAY

EEsilt

■ SAND

E_L3 GRAVEL
Rfy] SILTY 
kbJ CLAY
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| HIGHLY
I ORGANIC (PEAT)
j SANDY 
] CLAY
] CLAYEY 
J SAND

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet
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Iml SILT
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□ .

DATE DRILLED
q/ty-^/z-z-fo .5 °f 7
np?if 1 iror: MrTMon •DRILLING METHOD

DRILLED BY

&E^u\ICLOGGED BY

EXISTING GRADE ELEVATION (FT AMSL)
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SOIL BORING LOG km-ssss b
KM SUBSIDIARYKERR-McGEE CORPORATION LOCATION BORING

NUMBER ^Hydrology Dept. - S&EA Division
UNIFIED

SOIL
FIELD

CLASS.

BLOWSDEPTH
IN

FEET
SOIL SAMPLE REMARKS OR 

FIELD OBSERVATIONSLITHOLOGIC DESCRIPTION
DEPTH

2.oo - Z_ 1C S/\kj^o 4 A

__
V , uJ / 5 c, 4 4a.. r'A

Z I °[ ^ S ^ N O #

cZvt-Ut,
' ^ J ,̂
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A vo/ C-\

b?<^5£X.l4-^ ^LvaA t^i>A<. }
DATE DRILLEDGRAPHIC LOG LEGENDWater Table (24 Hour)

Water Table (Time of Boring) 
Photoionization Detection (ppm) 
Identifies Sample by Number 
Sample Collection Method

DEBRISFILLPID
NO.
TYPE HIGHLY

ORGANIC (PEAT)
SANDY
CLAYSPLIT-

BARREL ROCK
COREAUGER

CLAYEY
SANDILL?! GRAVEL

THIN-
WALLED
TUBE

CONTINUOUSSAMPLER NO
RECOVERY

EXISTING GRADE ELEVATION (FT AMSL)SILTY
CLAY
CLAYEY
SILTDEPTH Depth Top and Bottom of Sample 

REC. Actual Length of Recovered Sample in Feet



SOIL BORING LOG km-sgss-b
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SUBSIDIARY

DEPTH
IN

FEET

1>0—

LITHOLOGIC DESCRIPTION

C r \j 5 C_rt--V i A + 
C-v w^. v \ x o v"\ .

'T TrSZ-.i

<1

P
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tl

* *0

A

UNIFIED
SOIL
FIELD

CLASS.

Sw1

JL Water Table (24 Hour)
-V. Water Table (Time of Boring)
PID Photoionization Detection (ppm) 
NO. Identifies Sample by Number
TYPE Sample Collection Method

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

[]

I

AUGER

CONTINUOUS
SAMPLER

n
ROCK
CORE

NO
RECOVERY

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

BLOWS
Pffi

G*

Hc=.KyC?EX So tsi
BORING _
NUMBER

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

GRAPHIC LOG LEGEND

I CLAY 

I SILT 

I SAND

DEBRIS
FILL 7 of 7DRILLING MBn HOD

F^| HIGHLY 
tCd ORGANIC (PEATi

b ?r ’
"T!!EJJ1 GRAVEL I CLAYEY 

I SAND
I SILTY 
I CLAY

gj] CLAYEY
SILT

□ . 

□ .

DATE DRILLED

A'KC-H-
DRILLED BY

T^eyui k
LOGGED BY

Q--EXISTING GRADE ELEVATION (FT AMSL)

LOCATION OR GRID COORDINATES



Protective Pipe-------------
Yes eT.No □
Steel 0 PVC □ 
Surveying Pin ?
Yes □ No SK

Concrete

Cement/Bentonite Grout Mix 
Yes NoQ
5.5 Gallons Water to 
94Lb. Bag Cement ^ 
3-5 Lb. Bentonite 

Powder
Other:_____________

Bentonite Seal 

Pellets Slurry Q

Filter Pack 
Above Screen

KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

—Casing Cap Vent ? Yes Q No Q 
— Lock ? Yes □ No □
^Weep Hole ? Yes □ No □

Concrete Pad

DEPTH
FROM 

TOP OF 
CASING

FILTER PACK MATERIAL 

Silica Sand 

Washed Sand Q 

Pea Gravel □i
Other: _______________

Sand Size ^ 5 V\

Dense Phase Sampling Cup
Bottom Plug

Yes No Q

Overdrilled Material 
Backfill

Grout 0 Sand 0 
Caved Material 0
Other:____________ .
5 h tro r> ^ WuY j

Ft. x Ft. x Inches
DRILLING INFORMATION:

1. Borehole Diameter= ^ ^& Inches.
2. Were Drilling Additives Used ? Yes 0

Revert 0 Bentonite 0 Water 0 
Solid Auger 0 Hollow Stem Auger 0

3. Was Outer Steel Casing Used ? Yes 0 Nof^
Depth=________ to_________ Feet.

4. Borehole Diameter for Outer Casing *4" Inches.
WELL CONSTRUCTION INFORMATION:

I .Type of Casing: PVC K] Galvanized 0 Teflon 0 
Stainless 0 Other______________________

2. Type of Casing Joints: Screw—Couple S] Glue- 
Couple 0 Other_________ „______________

3. Type of Well Screen: PVC Galvanized 0 
Stainless 0 Teflon 0 Other___________

4- Inches.
4. Diameter of Casing and Well Screen:

Casing ^ Inches, Screen______
5. Slot Size of Screen: >07-0
6. Type of Screen Perforation: Factory Slotted jSf

Hacksaw 0 Drilled 0 Other______________
7. Installed Protector Pipe w/Lock: Yes 0 No 0 
WELL DEVELOPMENT INFORMATION:
I. How was Well Developed ? Bailing 0 Pumping

Air Surging (Air or Nitrogen) 0 Other________

2. Time Spent on Well Development ?
—-----/-------------Minutea/I lem

3. Approximate Water Volume Removed Gallons
4. Water Clarity Before Development ? Clear 0

Turbid JSj Opaque 0
5. Water Clarity After Development ? Clear

Turbid 0 Opaque 0
6. Did Water have Oder ? Yes 0 NoJ§f*

If Yes, Describe________ ;_________________
7. Did Water have any Color ? Yes 0 No£^f 

If Yes , Describe

WATER LEVEL INFORMATION: 
Water Level Summary (From Top of-Casing)

During Drilling_____________ Ft. Date___________
Before Development — Ft, Date -7-^°v
After Development Ft. Date 1

Driller/Finn
o

Drill Crew ,&3,£ieiryJ.

Drill Rig Type

Weil No. 'T'K - 5""

Date Installed 2 "Z " ^
Kerr—McGee ^
Hydrologist ^ S V-V



SOIL BORING LOG km-5655-b
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SUBSIDIARY
Kmcc.

DEPTH
IN

FEET
LITHOLOGIC DESCRIPTION

TP go ;

l\4ivoU^V|-

£g
UNIFIED

SOIL
FIELD

CLASS.

JL Water Table (24 Hour)
-2_ Water Table (Time of Boring)
PID Photoionization Detection (ppm)
NO. Identifies Sample by Number
TYPE Sample Collection Method

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

w

D

AUGER

CONTINUOUSSAMPLER

m
ROCK
CORE

NO
RECOVERY

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

BLOWS
PER

G*

ju t? o sj
BORING
NUMBER ”R (r

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

GRAPHIC LOG LEGEND

CLAY 

I SILT 

I SAND

E_L?1 GRAVEL
NTk| SILTY 
fcisJ CLAY

DEBRIS
FILL
HIGHLY

hCd ORGANIC (PEAT)
Esq sandyL^J CLAY

I CLAYEY 
I SAND

CLAYEY
SILT

□ 

□ .

DATE DRILLED

DRILLING METHOD

AZcH

/of j

DRILLED BY
HjEVLi K

LOGGED BY

EXISTING GRADE ELEVATION (FT AMSL)

LOCATION OR GRID COORDINATES



KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe------
Yes 0T No □ 
Steel 0^PVC □ 
Surveying Pin ?
Yes □ No [vd

Concrete

Cement/Bentonite Grout Mix

Casing Cap Vent ? Yes Q 
Lock ? Yes Q No Q 
Weep Hole ? Yes Q No Q

No □

Concrete Pad

DEPTH
FROM 

TOP OF 
CASING

Ft. x Ft. x Inches
DRILLING INFORMATION:

1. Borehole Diameter= */y Inches.
2. Were Drilling Additives Used ? Yes0 No

Revert Q Bentonite Q Water Q 
Solid Auger Q Hollow Stem Auger Q

3. Was Outer Steel Casing Used ? YesQ No
Depth=________ ___________Feet.

Yes^gf NoQ
5.5 Gallons Water to _ _ _ 
94Lb. Bag Cement ^ Ft.
3-5 Lb. Bentonite 

Powder
Other:_______________

Bentonite Seal 

Pellets Q Slurry Q

Filter Pack 
Above Screen

4. Borehole Diameter for Outer Casing______ Inches.
WELL CONSTRUCTION INFORMATION:
1. Type of Casing: PVC {2^ Galvanized Q Teflon Q

Stainless 0 Other______________________
2. Type of Casing Joints: Screw-Couple Glue-

Couple 0 Other________^______________
3. Type of Well Screen: PVC Ri Galvanized 0

Stainless 0 Teflon 0 Other_______________
4. Diameter of Casing and Well Screen:

Casing Inches, Screen ^ Inches.
5. Slot Size of Screen: ^G2-C>
6. Type of Screen Perforation: Factory Slotted 0

Hacksaw 0 Drilled 0 Other________________
7. Installed Protector Pipe w/Lock: Yes 0 No 0 
WELL DEVELOPMENT INFORMATION:

FILTER PACK MATERIAL ]

Silica Sand

Washed Sand 0 ^ ^ ^

1. How was Well Developed ? Bailing 0 Pumping
Air Surging (Air or Nitrogen) 0 Other________

2. Time Spent on Well Development ?
----- — /------------------Minutes/Hswe

3. Approximate Water Volume Removed Gallons

Pea Gravel 0i
Other:_________

Sand Size

Dense Phase Sampling Cup
Bottom Plug

Yes^ No Q _

Overdrilled Material 
Backfill

Grout 0 Sand 0 
Caved Material 0 -
Other:_________ *

S c io ? o yq W* /
Driller/Firm H K

O.g' Ft.

4. Water Clarity Before Development ? Clear
Turbid 0 Opaque 0

5. Water Clarity After Development ? Clear
Turbid 0 Opaque 0

6. Did Water have Oder ? Yes No 0
If Yes, Describe —,_________

7. Did Water have any Color ? Yes 0 NoJ^f 
If Yes , Describe __

i
Ft.) 

- 1 
1

______ J

WATER LEVEL INFORMATION: 
Water Level Summary (From Top o (* Cffgmg)

During Drilling____________  ~
Before Development
After Development ~ 3 k

. Ft. Date 
. Ft. Date. 
Ft. Date

ic? -7 -°>cl

O
)rill Crew £ BOlX-'f PfrOW-l-A______ Welt No-

Drill Rig Type X? T TO Date Installed ^ - %t-f~ -
Kerr-McGee
Hydrologist



SOIL BORING LOG km-ssss-b
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SUBSIDIARY
H si

BORING
NUMBER

DEPTH
IN

FEET

/ H
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LITHOLOGIC DESCRIPTION
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CLASS.
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•'(i:

aJ

sW

5W

BLOWS
PER
V

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR
FIELD OBSERVATIONS

J (iLv'V'Y P* (a) 2

-J- Water Table (24 Hour)
_2_ Water Table (Time of Boring)
PID Photoionization Detection (ppm) 
NO. Identifies Sample by Number
TYPE Sample Collection Method

GRAPHIC LOG LEGEND

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

[|

E

AUGER

CONTINUOUSSAMPLER

m
ROCK
CORE

NO
RECOVERY

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

Icy

Us., s

Bsahd
pTT|kill GRAVEL B
f\fT| SILTY 
tiJ CLAY □
\\ CLAYEY 

SILT □

DEBRIS
FILL
HIGHLY
ORGANIC (PEAT)
SANDY
CLAY
CLAYEY
SAND

9/Cr -<5/11 to ( °f 3
□Drilling method f

DATE DRILLED

A'ECCHDRILLED BY
1— \ |<

LOGGED BY

^ \< K1 S h4
EXISTING GRADE ELEVATION (FT AMSL)

LOCATION OR GRID COORDINATES



SOIL BORING LOG km-bsss-b
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SUBSIDIARY
ce

DEPTH
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FEET
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<> —
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UTHOLOGIC DESCRIPTION

4-3 - 4^1' S\i~Tt
1 3 t>-f ScJy^vf'g
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Gry o r ay\ (10 Y K 7/4 )
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CLASS.
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NUMBER 1 R~J

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS
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ML -p
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Me -Tg 

M C L. 3

tv A--r<i Y2_

<£ (b3 '

J- Water Table (24 Hour)
-SL Water Table (Time of Boring)
PID Photoionization Detection (ppm) 
NO. Identifies Sample by Number
TYPE Sample Collection Method

GRAPHIC LOG LEGEND

CLAY

SILT

m DEBRISFILL

DATE DRILLED
?/sr-1 Jzi

I

SPLIT-
BARREL
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TUBE
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CONTINUOUSSAMPLER

ID
ROCK
CORE

NO
RECOVERY

m3 SAND
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bCd ORGANIC (PEAT)
£sq SANDYLGj clay

I CLAYEY 
I SAND

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

T1 CLAYEY
SILT

□ . 

□ .

PAGE .
Z. of j

DRILLING THOD

DRILLED BY

3e>/ ut vc
LOGGED BY

KR)5 H
EXISTING GRADE ELEVATION (FT AMSL)

LOCATION OR GRID COORDINATES



SOIL BORING LOG km sess b
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SUBSIDIARY
4c <5 rvl
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NUMBER

DEPTH
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FEET

BT-

1

)00__

p* -

))<-

LITHOLOGIC DESCRIPTION

5lKT, iky , Qry vrin,

"7, /S-Pul * ollx.

^ ^ 1 GvlPU£J~ j SAy J
+ ciW brv> j

V; P - Wv^ ; ^ -5 ^ S f- VC. .
\/c?\c 4^ ^

2,4^ su-'T' a^\

SIl~'T~ , G»rcj or a y\ ^

y^*Ay^\) Wvi (jo v R *5 7^)

s c pv 4 4< r<4- d^A \ c pA 4n ul^V.
t? >«, Cp v^V, y-y

- \0L>f $ 51^4- y _ 4,
ZLO - trf % Scj 3

/^O " t I o ^ c . / ^
f'10-z.Dt,l » ^ k > ^ ^ 4- n nL

o - 11
V7 v^\ 9

M H J - J-Z^C '

Cow> P^l v o U ^

‘ -------- ^ ^ rU cJ\ <Ky
) H kva a.4- r »>< , y I ° /d
v4 ^4A ^ A

y

Is

0 <?«' 
;;:o
»o«
* o + 
*6®-

■ii

/

UNIFIED
SOU
FIELD

CLASS.

Si/

ML

Gi\a/

ML

BLOWS
PER
S'

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

Uun-FL-fc> (L*^^ c, -
3

M C. C3

Me T,
3

J- Water Table (24 Hour)
-V Water Table (Time of Boring)
PID Photoionization Detection (ppm)
NO. Identifies Sample by Number
TYPE Sample Collection Method

GRAPHIC LOG LEGEND

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

9

£

AUGER

CONTINUOUS
SAMPLER

n
ROCK
CORE

NO
RECOVERY

I CLAY

SILT

SAND

EJ4I GRAVEL

DEBRIS I FILL
I HIGHLY
I ORGANIC (FEAT)
I SANDY 
I CLAY
I CLAYEY 
I SAND

I SILTY 
I CLAY

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

U4fl CLAYEY
cu:4J SILT

□ . 

□ .

DATE DRILLED

nvoil "l IKI /''* TillTTLJ/“M-\ * 3 of ^
DRILLING METHOD

AKd-P-
DRILLED BY

LOGGED BY

£- K'gi5p-
EXISTING GRADE ELEVATION (FT AMSL)

LOCATION OR GRID COORDINATES



SOIL BORING LOG km sess b
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SUBSIDIARY BORING
NUMBER

DEPTH
IN

FEET
LITHOLOGIC DESCRIPTION
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SOIL
FIELD

CLASS.

BLOWS
Pffi
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PID
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SOIL SAMPLE
NO. DEPTH
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FIELD OBSERVATIONS
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J- Water Table (24 Hour)
-2^ Water Table (Time of Boring)
PID Photoionization Detection (ppm) 
NO. Identifies Sample by Number
TYPE Sample Collection Method
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1
ROCK
CORE
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I CLAYEY 
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I SILTY 
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DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

JTTl CLAYEY
LliiJ SILT

□ . 

□ .
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DRILLING METHOD
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LOGGED BY
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SOIL BORING LOG km-ssss b
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SUBSIDIARY
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LITHOLOGIC DESCRIPTION
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NUMBER Tf^

PID
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SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

J- Water Table (24 Hour)
-XL Water Table (Time of Boring)
PID Photoionization Detection (ppm)
NO. Identifies Sample by Number
TYPE Sample Collection Method

GRAPHIC LOG LEGEND

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

w

E

AUGER

CONTINUOUS
SAMPLER

OD
ROCK
CORE

NO
RECOVERY

CLAY

SILT

SAND

fBE DEBRISFILL
I HIGHLY
I ORGANIC (PEAT)
]SANDY 
I CLAY

E-13 GRAVEL
(STv] SILTY 

CLAY

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

03 iclayeySILT

fvv] CLAYEY 
CiLJ SAND

□_____

□_____

DATE DRILLED
9/2.T- 9/z.t, M
DRILLING METHOD'

PAGE
S' *

DRILLED BYA/?CM

tfevuK
LOGGED BY

b -
EXISTING GRADE ELEVATION (FT AMSL)

LOCATION OR GRID COORDINATES



SOIL BORING LOG km-sbss-b
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SUBSIDIARY
Kmcc

DEPTH
IN

FEET

/
2^-

zn —

1X0-

2-3 o —

^■3^—

LITHOLOGIC DESCRIPTION

...
C v*. \ t KrXx \ v ‘ >> vs
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V {^- »o^v vo/ v/C.
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BLOWS
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6T

BORING
NUMBER

PID
(ppm)

SOIL SAMPLE
NO. DEPTH

REMARKS OR
FIELD OBSERVATIONS

M C -T ^
>x^\ ’S ( *^0,T6^ ^1

yvlc. yx>J\ ^

rue c

J- Water Table (24 Hour)
-XL Water Table (Time of Boring)
PID Photoionization Detection (ppm) 
NO. Identifies Sample by Number
TYPE Sample Collection Method

GRAPHIC LOG LEGEND

CLAY Bs

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

[|

n

AUGER

CONTINUOUSSAMPLER

in
ROCK
CORE

NO
RECOVERY

J SILT

I SAND

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

LTT]ELJi GRAVEL
SILTY 

Kd CLAY
JJT| CLAYEYLLuJ SILT

DEBRIS
FILL

| HIGHLY
j ORGANIC (PEAT)
]SANDY 
] CLAY
] CLAYEY 
J SAND

□ . 

□ .

DATE DRILLED
Vz-r- ^MDRILLING METHOD

S
of X

DRILLED BY

LOGGED BY'ilzg.y L) vc

b . K h-
EXISTING GRADE ELEVATION (FT AMSL)

LOCATION OR GRID COORDINATES



SOIL BORING LOG km sess b
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SU^SJpiARY

DEPTH
IN

FEET

2-^—

—

tvs-

n°-

v\'—\

LITHOLOGIC DESCRIPTION

Z~)Q - Si 14-^
^ S dw-<_ 4-o V - 44% \ r\

S 14*^ i I'-i 4-cy b t-A s ?

<%>

Iso

UNIFIED
SOIL
FIELD

CLASS.
flo'r
o'o* v* 4-
0.0 0
ifO
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o^l!

£5
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Q
-0* 0^
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oT?
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.°.«-
^o/
’<5

is;
JLLLO

?Tq

i¥i
Q/iO

a!d:

^z_
PID
NO.
TYPE

Water Table (24 Hour)
Water Table (Time of Boring) 
Photoionization Detection (ppm) 
Identifies Sample by Number 
Sample Collection Method

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

[|

E

AUGER

CONTINUOUSSAMPLER

DC
ROCK
CORE

NO
RECOVERY

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

BLOWS
PER
6”

BORING
NUMBER |

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

GRAPHIC LOG LEGEND

CLAY 

SILT

SAND
^TTlEJLii GRAVEL
FTkI SILTY 
tiJ CLAY

DEBRIS
FILL

p^l HIGHLY 
tCd ORGANIC (PEAT)
r>ei SANDY 
teO CLAY

I CLAYEY 
I SAND

^ CLAYEYII SILT

□ 

□ .

DATE DRILLED
fa

PAGE ^
7 of Y

D{RILLING MET/HOD '
Arch

DRILLED BY
T5 e v L v vL

LOGGED BY

e - )^iI S H
EXISTING GRADE ELEVATION (FT AMSL)

LOCATION OR GRID COORDINATES



SOIL BORING LOG km sess b
KERR-McGEE CORPORATION
Hydrology Dept - S&EA Division

KM SUBSIDIARY
Kmc

DEPTH
IN

FEET

i\(—

-

LITHOLOGIC DESCRIPTION

T-o

12
o

UNIFIED
SOIL
FIELD

CLASS.

10̂ ? o,"

.*0*0
01 «-

0

to-
/ttoG C -

GM

_2.
PID
NO.
TYPE

Water Table (24 Hour)
Water Table (Time of Boring) 
Photoionization Detection (ppm) 
Identifies Sample by Number 
Sample Collection Method

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

a

n

AUGER

CONTINUOUSSAMPLER

m
ROCK
CORE

NO
RECOVERY

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

BLOWS

6”

tifcs o n
BORING
NUMBER TR"'!

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

GRAPHIC LOG LEGEND

■ CLAY m

mi SILT

■ SAND

a GRAVEL
SILTY
CLAY □
CLAYEY
SILT □

DEBRIS
FILL
HIGHLY
ORGANIC (PEAT)
SANDY
CLAY
CLAYEY
SAND

DATE DRILLED

DRILLING METHOD 1 '
^ of ^

DRILLED BYATCC-H

LOGGED BY13i=.vmvC

c ■ K'R iS -H
EXISTING GRADE ELEVATION (FT AMSL)

LOCATION OR GRID COORDINATES



KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe------------------
Yee^f No □ I
Steel ^ PVC □ 
Surveying Pin ?
Yee □ No Igf

Ft.

Concrete Ft,

Cement/Bentonite Grout Mix
Yes NoQ
5.5 Gallons Water to 
94Lb. Bag Cement & 
3-5 Lb. Bentonite 

Powder
Other:_____________

Bentonite Seal 

Pellets Slurry Q

Filter Pack 
Above Screen

>:

h*■

Zk+z Ft.

r~Y-

FILTER PACK MATERIAL 

Silica Sand 

Washed Sand Q

Pea Gravel Q«
Other:_______________

5C_Ft.

Sand Size

Dense Phase Sampling Cup Q ^ ft 
BottomRJkig

Yes^ No □
Overdrilled Material 

Backfill
Grout Q Sand 
Caved Material Q 
Other:___________

b:

-Casing Cap Vent ? Yes Q No Q 
-Lock ? Yes □ No □
.Weep Hole ? Yes □ No □

Concrete Pad

BELOW
GRADE

DEPTH
FROM 

TOP OF 
CASING

23 o

o
I I

/-& Ft. I

i
I I

-L______)

Ft. x Ft. x Inches
DRILLING INFORMATION:

1. Borehole Diameter= ^ Inches.
2. Were Drilling Additives Used ? Yes (~1

Revert Q Bentonite Q Water Q 
Solid Auger Q Hollow Stem Auger Q

3. Was Outer Steel Casing Used ? YesQ Nof^/
Depth=________ to_________ Feet.

4. Borehole Diameter for Outer Casing^ Inches.
WELL CONSTRUCTION INFORMATION: 

I .Type of Casing: PVC Galvanized Q Teflon Q 
Stainless Q Other______________________

2. Type of Casing Joints: Screw—Couple Glue-
Couple 0 Other ________________________

3. Type of Well Screen: PVC Galvanized 0 
Stainless 0 Teflon 0 Other___________

4. Diameter of Casing and Well Screen:
Casing ^ Inches, Screen Inches.

5. Slot Size of Screen: „ Q 2-0*
6. Type of Screen Perforation: Factory Slotted [Jj'*

Hacksaw 0 Drilled 0 Other________________
7. Installed Protector Pipe w/Lock: Yes jyT No 0 
WELL DEVELOPMENT INFORMATION: 

I. How was Well Developed ? Bailing 0 Pumping
Air Surging (Air or Nitrogen) 0 Other________

2. Time Spent on Well Development ?
—-----/-------------Minutes/Hwrs

3. Approximate Water Volume Removed ? Gallons
4. Water Clarity Before Development ? Clear

Turbid 0 Opaque 0
5. Water Clarity After Development ? Clear

Turbid 0 Opaque 0
6. Did Water have Oder ? Yes □ No ^

If Yes, Describe__________________________
7. Did Water have any Color ? Yes 0 No 

If Yes , Describe

WATER LEVEL INFORMATION: 
Water Level Summary (From Top of-Oasrog) cj

During Drilling_____________ Ft. Date__________
Ft. Date \o ^Before Development -“3^ -S""

After Development ^37.^5 pt. Date ^ " I1!? - Q&

Driller/Flrm m kWt f Drill Rig Type
To1 „

10

Drill Crew €1 OtL-Y j ( L.L A Well No. ~T K

Date Installed 
Kerr-McGee

9

Hydrologist t. .



SOIL BORING LOG km-5655-b
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SUBSIDIARY
Kaacc-

BORING
NUMBER

DEPTH
IN

FEET
UTHOIOGIC DESCRIPTION

l4-o l. t Lo <_ a; -rgr-p 

17- ■P'4- S ? vj <Us 

ol -TK*! -

-pY"

~r~p 3 '

hJo-r^ ;

iaj -TH% £<rSl MCU 

S-Pvrl<^. ©—j
/

(p ^ £v*ir

^ T4 .

y

PO

UNIFIED
SOIL
FIELD

CLASS.

J- Water Table (24 Hour)
Water Table (Time of Boring) 

PID Photoionization Detection (ppm)
NO. Identifies Sample by Number
TYPE Sample Collection Method

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

01

w

AUGER

CONTINUOUSSAMPLER

DC
ROCK
CORE

NO
RECOVERY

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

BLOWS
PER
G’

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

GRAPHIC LOG LEGEND

HI CLAY m

(Ms.LT s

■ SAND n

E_L?j GRAVEL m
fXfv] SILTY 
tshJ CLAY □
\T CLAYEY 
'iCk SILT □

DEBRIS
FILL
HIGHLY
ORGANIC {PEAT)
SANDY
CLAY
CLAYEY
SAND

DATE DRILLED

A/30/^DRILLING METHOD
j of \

AjLLrt-DRILLED BY

LOGGED BY

EXISTING GRADE ELEVATION (FT AMSL)

LOCATION OR GRID COORDINATES



Protective Pipe----
Ves)^ No □ 
Steel Jgf PVC □ 
Surveying Pin ?
Yes 0 No Isf

Concrete

Cement/Bentonite Grout Mix 
NoQ

5.5 Gallons Water to 
94Lb. Bag Cement & 
3-5 Lb, Bentonite 

Powder
Other:

Bentonite Seal 

Pellets')^ Slurry□

Filter Pack 
Above Screen

KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

—-Casing Cap Vent ? Yes Q No Q 
---Lock ? Yes □ No 0 
^Weep Hole ? Yes 0 No 0

Concrete Pad

FILTER PACK MATERIAL 

Silica Sand 0 

Washed Sand 0 

Pea Gravel 0e
Other:

Sand Size

Dense Phase Sampling Cup ^ ^ft
Bottom Pjag

Yes No 0

Overdrilled Material 
Backfill ,

Grout 0 Sand^[
Caved Material 0 
Other:___________

Ft, x Ft. x Inches
DRILLING INFORMATION:

1. Borehole Diameter= Inches.
2. Were Drilling Additives Used ? Yes0 No

Revert 0 Bentonite 0 Water 0 
Solid Auger 0 Hollow Stem Auger 0

3. Was Outer Steel Casing Used ? YesQ NoSJ^
Depth=________ t0_________Feet.

4. Borehole Diameter for Outer Casing______Inches.
WELL CONSTRUCTION INFORMATION: 

I .Type of Casing: PVC Galvanized 0 Teflon 0 
Stainless 0 Other______________________

2. Type of Casing Joints: Screw-Couple Glue-
Couple 0 Other ______________________

3. Type of Well Screen: PVC QT* Galvanized 0
Stainless 0 Teflon 0 Other___________

4. Diameter of Casing and Well Screen:
Casing A Inches, Screen '

5. Slot Size of Screen: «
6. Type of Screen Perforation: Factory Slotted 'Sf

Hacksaw 0 Drilled 0 Other______________

Inches.

7. Installed Protector Pipe w/Lock: YesJ^f NoQ 
WELL DEVELOPMENT INFORMATION:
I. How was Well Developed ? Bailing 0 Pumping

Air Surging (Air or Nitrogen) 0 Other_________

2. Time Spent on Well Development ?
^5^---- /-------------Minutes/14«uFS

3. Approximate Water Volume Removed ^Gallons
4. Water Clarity Before Development ? Clear^^j^

Turbid 0 Opaque 0
5. Water Clarity After Development ? Clear

Turbid 0 Opaque 0
6. Did Water have Oder ? Yes 0 No (5^

If Yes, Describe__________________________
7. Did Water have any Color ? Yes □ No 

If Yes , Describe

WATER LEVEL INFORMATION:
Water Level Summary (From Tup vf Oasiug)

During Drilling_____________ Ft. Date ___________
Before Development ~ ^ « 8 Ft. Date

Driller/Firm yrt ak^r [

After Development 5 « ft. Date * ~ * 3~C?0 

Drill Rig Type T> TcO *7 Date Installed *7 ^ *7

Drill Crew (fTe^r/^ f?JiHa Well No. A

Date Installed
Kerr—McGee 
Hydrologist



SOIL BORING LOG km-sgss-b
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SUBSIDIARY
Kmc

BORING 0
NUMBER J

DEPTH
IN

FEET

r

to —

IZ- -

if

i^—

1

LITHOIOGIC DESCRIPTION

& - ■! CS iZ-Aue: V- , scty ;
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'pc-ec ^vTtv)e-\ (^Vo \ Cft-v\'Cj")

A'5A . S«cw\ v4- C- ^ .

Kw Q A ~ C—1> vv\ C- aA-a t-b-X- 

\ Id ^ G~G> h Dt VGri^

3^

3)- 5Am-p/ s.14-^,

G»rv^ o^c^w p ^ ^a—V\
6 oy i? C./+) . Z.& )-(-.

t-w\ iaj/c^ . A-ST^ .
C^Vv t C_-o <sj4- v

y

Ii

UNIFIED
SOIL
FIELD

CLASS.

: .*?.
*6 *-: • 

o.- 
I ;

f£F

p:-*
* v;

•* A

*v4
/.d •'

*.«/

•’.'j'

ffi

ft

i

51V

SvV

^ M

BLOWS
PER
6T’

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

-J- Water Table (24 Hour)
.V Water Table (Time of Boring)
PID Photoionization Detection (ppm)
NO. Identifies Sample by Number
TYPE Sample Collection Method

GRAPHIC LOG LEGEND

CLAY
DEBRISFILL

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

1

D

AUGER

CONTINUOUS
SAMPLER

I
ROCK
CORE

NO
RECOVERY

I SILT

j SAND
^TTlEJJi GRAVEL

p^l HIGHLY 
bed ORGANIC (PEAT)

SANDY 
lee CLAY
fvy] CLAYEY 
LeJ SAND

| SILTY 
I CLAY

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

CLAYEY
II SILT

□ . 

□ .

DATE DRILLED
)P - U- £\°\

DRILLING METHOD

A^c-h-

7

DRILLED BY
IdcLV LI K

LOGGED BY

bid Kl^lSH
EXISTING GRADE ELEVATION (FT AMSL)

LOCATION OR GRID COORDINATES



SOIL BORING LOG km-ssss-b
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SUBSIDIARY
L\_C, id , kjv/

BORING
NUMBER TK°i

DEPTH
IN

FEET

So

5-/-

---

7° •

7r-

LITHOLOGIC DESCRIPTION

•35" 70 SAidP, ^'-^14^,

b^n CipyRsyv),

IC'^5|I4~. Y-f--f u> +V >V\ ^

fi'-lo' si, sl-Uj,

-ppj-e.. Sjvv^ (loye t/^,

/ O 4c si -b-j . yf -4 u_> j C-c-w\
li~-VC. (c-VC Wf-L.
Vvi(_ w^ro. 11^5^ .

S'Z- ~ 6> C* CU-wv. V. c o K_

fa? ~y c? c,c j’a. ^ Ocd \ C.Ui +-\\

t<3 - -?r Cnuvivl i Si-k^jS^ly

il bi-rv y 4c? % 41 J4
. Ca. 1 > C.L i -pi c-Qv 4^ ^

7r-^3 SAW1? -./ s'Jl-H
cv>5 ^ cv e_

C^oK>n . c^\i o lv> -tl Oc*v 4^/C) V\

Iio

UNIFIED
SOIL
FIELD

CLASS.
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PID
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SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

CSlo^l

)H C c_<

cl <B*^ Wv •p' ^7 OCO
S-S- • ~

Jf- Water Table (24 Hour)

PID 
NO.
TYPE

GRAPHIC LOG LEGEND
Water Table (Time of Boring) 
Photoionization Detection (ppm) 
Identifies Sample by Number 
Sample Collection Method

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

01

I

AUGER

CONTINUOUSSAMPLER

H
ROCK
CORE

NO
RECOVERY

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

I^ CLAY m

cm[1 SILT g

i1 SAND

EJJI GRAVEL

EH
T SILTY
J CLAY □

E
CLAYEY 

s SILT n

DEBRIS
FILL

SANDY
CLAY
CLAYEY
SAND

DATE DRILLED

DRILLING METHOD

C.-H

z. of 7

DRILLED BY
j3<=-y ui i<

LOGGED BY

E-'D KRiStt
EXISTING GRADE ELEVATION (FT AMSL)

LOCATION OR GRID COORDINATES



SOIL BORING LOG km-ssss-b
KERR-McGEE CORPORATION
Hydrology Dept - S&EA Division

KM SUBSIDIARY
KfMC L-UC_

DEPTH
IN

FEET

S'3 -

'W—

°iv

\oz.

\o(p-

LITHOLOGIC DESCRIPTION

C3VR2/I) , |V1,y. ^
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'A 1 d i <Xwa_
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Cj*3 \ , y-^l-YC

- A “s

IQ^ G.nwe.l j g~£ c^bov^ e_
IO Z - t o f SAOP, 5^4^ ,

C^OVM/A-^ V-P--?-
u^miof c-^cl

y

P

UNIFIED
SOIL
FIELD

CLASS.

*§%0° 0 0
o«y

■>:
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0 O o 0

*«°noVO o O o 
°p<»
O O 0

O <? o 
TT-T^O
-lC-o * ©At—-1--Q

0 d ««
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M
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StA

BLOWS
PER
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BORING
NUMBER

PID
(ppm)

RR
SOIL SAMPLE

NO. DEPTH REC.
REMARKS OR 

FIELD OBSERVATIONS

A rzsT Cvrrj^
(&L,

IV) C C. o —

WG- 133 SiGT* , SeL-
C.l'v

"1

n$—

i/5—

y . Gkc^

IQ-ZLo/g oio^ , I ^ ~ Z.o ^ v4—VC 
(’\/o\c. L^VVv) » , ,

IO - Z-O Yo S A '
CgA \ l-Va tL_ ^

S C^Ck. 4--Wc '^Avro

MC -P
3

/V\L

-J— Water Table (24 Hour)
_V_ Water Table (Time of Boring)
PID Photoionization Detection (ppm)
NO. Identifies Sample by Number
TYPE Sample Collection Method

GRAPHIC LOG LEGEND

CLAY 6*9 DEBRISFILL

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

[|

D

AUGER

CONTINUOUSSAMPLER

T
ROCK
CORE

NO
RECOVERY

I SILT

I SAND

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

*TT1ILL*! GRAVEL
fvfKj SILTY 
CShJ CLAY
mi CLAYEYtilil SILT

fm HIGHLY 
bed ORGANIC (PEAT)
Esq SANDY L>nJ CLAY
fVYl CLAYEY 
dGI SAND

□ . 

□ .

DATE DRILLED
IQ-G- ^ 3 of 7

DRILLING METHOD

DRILLED BY
IS 6. YU K

LOGGED BY
^ K"R 15-H

EXISTING GRADE ELEVATION (FT AMSL)

LOCATION OR GRID COORDINATES



SOIL BORING LOG km-ssss-b
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SUBSIDIARY
KMC Lt-C_ f-j

BORING
NUMBER ~f' R^Cj

DEPTH
IN

FEET

U-'C-

130-

i3'

Ho_

lU-

LITHOLOGIC DESCRIPTION

1^3.- «W>& S 11—T” , s3 A —

: i) ^ ^ 0 ^ 1
ypUMAa T o ) £> P -t- S

°\ ir<\Aj VL-t C '/z- “ ^u
@ # i W^s

kvcocL- s wu.1 e. - ^

S C^.A- -W/ '4U vo ca^Vno uv\t
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e 1A S

- ;s~ <** tLo^x ^
CL cv_ ^ i » 4“ i i- t«o VA
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^ i'p’ 7 / cw \ 1 "t-Vv S

II

UNIFIED
SOIL
FIELD

CLASS.

—L

to

P0

>-

Cl

'-f
i3C

Up-4^4 6 .5 «»

>'•

st>

ml

rAU

-t Water Table (24 Hour)
_2_ Water Table (Time of Boring)
PID Photoionization Detection (ppm) 
NO. Identifies Sample by Number
TYPE Sample Collection Method

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

w

n

AUGER

CONTINUOUSSAMPLER

DD
ROCK
CORE

NO
RECOVERY

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

BLOWS
PER
6”

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

GRAPHIC LOG LEGEND

I CLAY

I SILT

SAND
"TilEJJ1 GRAVEL
fvTy] SILTY 
b^J CLAY

DEBRIS 
I FILL
I HIGHLY
I ORGANIC (PEAT)
I SANDY 
I CLAY
I CLAYEY 
I SAND

CLAYEY
SILT

□ . 

□ .

DATE DRILLED
4 of 7DRILLING METHOD

A
DRILLED BY

E E y L11<
LOGGED BY

Kicis-H
EXISTING GRADE ELEVATION (FT AMSL)

LOCATION OR GRID COORDINATES



SOIL BORING LOG km-sgss-b
KM SUBSIDIARY
Kmc luc.

KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

LOCATION BORING
NUMBER/Ail/

UNIFIED
SOIL
FIELD

CLASS.

BLOWS
PER

DEPTH
IN

FEET
SOIL SAMPLE REMARKS OR 

FIELD OBSERVATIONSLITHOLOGIC DESCRIPTION
DEPTH

i ) t.. v-\ 5

)$o -
\ \ C, l^v

GRAPHIC LOG LEGEND DATE DRILLEDWater Table (24 Hour)
Water Table (Time of Boring) 
Photoionization Detection (ppm) 
Identifies Sample by Number 
Sample Collection Method

DEBRISFILLCLAY DRILLING METHOD
HIGHLY
ORGANIC (PEAT)
SANDY
CLAYSANDSPLIT-

BARREL ROCK
COREAUGER

CLAYEY
SANDGRAVEL t-'p k^SHTHIN-

WALLED
TUBE

CONTINUOUS
SAMPLER NO

RECOVERY
EXISTING GRADE ELEVATION (FT AMSL)SILTY

CLAY
CLAYEY
SILTDEPTH Depth Top and Bottom of Sample 

REC. Actual Length of Recovered Sample in Feet



SOIL BORING LOG km sess-e

Zsto—

—

KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SUBSIDIARY
Kmc

DEPTH
IN

FEET

IZ3—

LITHOLOGIC DESCRIPTION

Vw 1 C ^ YTC^' C l J
2.^4- Cv^

@ <2.0 7 ' 7^- I 1 wo It-
fry 'A-'W C | ^ ^ V'

.2UJX,... >Z-51pTP ^ ^ L-

Ucxy ^. \\ ^ r ^

L^'Z-o/o 5cS
^ \^aa^ c.1 $ 0alc') n v^. ]_

4o Vs-M d v A-v^-

'Z-I'Z- ~ 2- Z-O C) yq VN 4-cX
cm c k-r £>\ - vo "rv^.

ZZ-o - Z-£“o oJLvcJK-^
C-K- « v^ -L. v\~

~Zs*yvL~

7,1^ ^

^ Z4o/ ^

o

Is

UNIFIED
SOIL
FIELD

CLASS.

rt:

°6?o?
0of-»O'oO
«;°ot
;t>oo
aO°°0-0^
o6qo

0°'Un a ’
fe
OP-o

Vf>
•ff*,00*3 of>

4o ? r-

?00J.

i0o?°
’C
°0 -<J
* ?J»
o0MO0°o

ML

O^aJ

-jc Water Table (24 Hour)
ZZ. Water Table (Time of Boring)
PID Photoionization Detection (ppm) 
NO. Identifies Sample by Number
TYPE Sample Collection Method

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

n

w

AUGER

CONTINUOUSSAMPLER

n
ROCK
CORE

NO
RECOVERY

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

BLOWS
PER
6"

feK'D£[^30Nl

PID
(ppm)

BORING
number nrKcj

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

fr)C £

M L 5

GRAPHIC LOG LEGEND

CLAY

I SILT

I SAND

LLj gravel

DEBRIS 
I FILL
I HIGHLY
I ORGANIC (PEAT)
I SANDY 
I CLAY
1 CLAYEY 
I SAND

] SILTY 
I CLAY
I CLAYEY! SILT

□ . 

□

DATE DRILLED
(p of ~J

DRILLING METHOD

AIZ cHrDRILLED BY
Sc y c\K

LOGGED BY

Ct? KR'SH
EXISTING GRADE ELEVATION (FT AMSL)

LOCATION OR GRID COORDINATES



SOIL BORING LOG km-5655-b
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SUBSIDIARY
ll-c_

DEPTH
IN

FEET

itf—

LITHOLOGIC DESCRIPTION

^4^- z_^7 $> l^toa-tr/yC

& \ ■if'
e. $

GO
‘O<>0

;?!ioqo
:«o a 
dfoa
a?-«:

-V,0

*0

n Z-5o>

li

UNIFIED
SOIL
FIELD

CLASS.

Gu/

BLOWS
PER
6”

Ue^PERSO/sJ

PID
(ppm)

BORING
NUMBER Q|

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

—f- Water Table (24 Hour)
-2_ Water Table (Time of Boring)
PID Photoionization Detection (ppm)
NO. Identifies Sample by Number

TYPE Sample Collection Method

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

n

D

AUGER

CONTINUOUSSAMPLER

m
ROCK
CORE

NO
RECOVERY

GRAPHIC LOG LEGEND

CLAY

[fflU

■ SAND
nniILUj GRAVEL
RT] SILTY 
fc&J CLAY

DEBRIS 
I FILL
I HIGHLY
I ORGANIC (PEAT)
I SANDY 
I CLAY
I CLAYEY 
I SAND

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

CLAYEY
SILT

□ . 

□ .

DATE DRILLED
)o - C> ^

DRILLING METHOD 1 1

DRILLED BY

B E.V U ^
LOGGED BY

Cl?
EXISTING GRADE ELEVATION (FT AMSL)

LOCATION OR GRID COORDINATES



Protective Pipe----
Yes ^ No □ 
Steel PVC □ 
Surveying Pin ?
Yes 0 No'^f

Concrete

Cement/Bentonite Grout Mix 
Yes^^ No0
5.5 Gallons Water to 
94Lb. Bag Cement ^ 
3-5 Lb. Bentonite 

Powder
Other:

Bentonite Seal 

Pellets Slurry Q

Filter Pack 
Above Screen

KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Casing Cap Vent ? Yes 0 No 0 
Lock ? Yes 0 No 0 
Weep Hole ? Yes 0 No O

Concrete Pad

FILTER PACK MATERIAL 

Silica Sand 

Washed Sand 0 

Pea Gravel 0t
Other:

Sand Size 3

Dense Phase Sampling Cup <7 y" pt
Bottom Pjug

Yes^] No 0

Overdrilled Material 
Backfill

Grout 0 Sand 
Caved Material 0 
Other:___________

L______ ;

Ft. x Ft. x Inches
DRILLING INFORMATION:

1. Borehole Diameter= ^ Inches.
2. Were Drilling Additives Used ? Yes0

Revert 0 Bentonite 0 Water 0 
Solid Auger 0 Hollow Stem Auger 0 

3* Was Outer Steel Casing Used ? Yes0 NoEJ^
Depth=________ to_________ Feet.

4. Borehole Diameter for Outer Casing______Inches.
WELL CONSTRUCTION INFORMATION: 

I .Type of Casing: PVC Galvanized 0 Teflon 0 
Stainless 0 Other

2. Type of Casing Joints: Screw-Couple Glue-
Couple 0 Other ________________________

3. Type of Well Screen: PVC Galvanized 0 
Stainless 0 Teflon 0 Other___________

4. Diameter of Casing and Well Screen:
Casing ^ 1 f Inches, Screen Inches.

5. Slot Size of Screen: 0.07-0
6. Type of Screen Perforation: Factory Slotted/Q

Hacksaw 0 Drilled 0 Other________________
7. Installed Protector Pipe w/Lock: Yes 0 No 0 
WELL DEVELOPMENT INFORMATION: 

I. How was Well Developed ? Bailing 0 Pumping
Air Surging (Air or Nitrogen) 0 Other________

2. Time Spent on Well Development ?
-------------/-------------Minute s/H*«*s

3. Approximate Water Volume Removed ? *7 Gallons
4. Water Clarity Before Development ? Clear

Turbid 0 Opaque 0
5. Water Clarity After Development ? Clear

Turbid 0 Opaque 0
6. Did Water have Oder ? Yes 0 No

If Yes, Describe__________________________
7. Did Water have any Color ? Yes 0 No^f^ 

If Yes , Describe

WATER LEVEL INFORMATION:
Water Level Summary (From Top -of^Oaeing) ng

During Drilling_____________ Ft. Date __________
Before Development ~ C> ♦ 0 Ft. Date ^ ~~ 7~°lQi
After Development Ft. Date ) - ) 3""

Driller/Firm p qw vw 0^

Drill Crew El

boc j'di.yU k Drill Rig Type 'D'TuJ -'~l O Date Installed 1 V " 1~ ^ °\
** ^_ Kerr-McGee t .

sWc^ Well No. -1 ___________Hydrologist EP



SOIL BORING LOG km-ssss-b
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SUBSIDIARY
/<7vic. l-LC-

DEPTH
IN

FEET
LITHOLOGIC DESCRIPTION

. /) o o

i—og, TX-0)

■p 0 L. V-V o L- o G* Y

12
UNIFIED

SOIL
FIELD

CLASS.

BLOWS
PER
6"

/-/c£ a/D o n/
BORING __ /n
NUMBER I K. I C>

PID
(ppm)

SOIL SAMPLE
DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

-j- Water Table (24 Hour)
SZ- Water Table (Time of Boring)
PID Photoionization Detection (ppm) 
NO. Identifies Sample by Number
TYPE Sample Collection Method

GRAPHIC LOG LEGEND

CLAY

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

[I

D

AUGER

CONTINUOUSSAMPLER

n
ROCK
CORE

NO
RECOVERY

I SILT

I SAND

DEBRIS 
I FILL
I HIGHLY
I ORGANIC (PEAT)
1 SANDY 
I CLAY

El!! GRAVEL
fOT SILTY 
CShJ CLAY

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

T| CLAYEY
1! SILT

fvCl CLAYEY 
DlA! SAND

□_____

□_____

DATE DRILLED

DRILLING METHOD

DRILLED BY

^i±.y L.) K
LOGGED BY

EXISTING GRADE ELEVATION (FT AMSL)

LOCATION OR GRID COORDINATES



KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe-----
Yes No □
Steel ^ PVC □ 
Surveying Pin ?
Yes Q No ^

Concrete

Cement/Bentonite Grout Mix 
Yes NoQ
5.5 Gallons Water to 
94Lb. Bag Cement L 
3-5 Lb. Bentonite 

Powder
Other:_____________

Bentonite Seal 

Pellets^ Slurry □

Filter Pack 
Above Screen

Concrete Pad

DEPTH
FROM 

TOP OF 
CASING

FILTER PACK MATERIAL

Silica Sand

Washed Sand □

Pea Gravel Q <
Other:__________

Sand Size 2>

Dense Phase Sampling Cup
BottomPJug

Yes^Q No Q

Overdrilled Material 
Backfill

Grout □ Sand'')^ 
Caved Material Q 
Other:__________

Casing Cap Vent ? Yes Q 
Lock ? Yes Q No Q 
Weep Hole ? Yes □ No □

No □

Ft. x Ft. x Inches
DRILLING INFORMATION:

1. Borehole Diameter= Inches.
2. Were Drilling Additives Used ? YesQ No

Revert Q Bentonite Q Water Q 
Solid Auger Q Hollow Stem Auger □

3. Was Outer Steel Casing Used ? YesQ No^^
Depth=________ t0_________Feet.

4. Borehole Diameter for Outer Casing Inches.
WELL CONSTRUCTION INFORMATION: 

I .Type of Casing: PVC $%£ Galvanized □ Teflon □ 
Stainless 0 Other______________________

2. Type of Casing Joints: Screw-Couple^" Glue-
Couple 0 Other______ _____________

3. Type of Well Screen: PVC Galvanized 0
Stainless 0 Teflon 0 Other_____________

4. Diameter of Casing and Well Screen:
• 11 Casing ^M Inches, Screen ^7 Inches.

5. Slot Size of Screen: £>.0*2-* .
6. Type of Screen Perforation: Factory Slotted (3

Hacksaw 0 Drilled 0 Other_______  _______
7. Installed Protector Pipe w/Lock^ Yes J§J*^No 0 
WELL DEVELOPMENT INFORMATION: 
I. How was Well Developed ? Bailing 0 Pumping

Air Surging (Air or Nitrogen) 0 Other________

2. Time Spent on Well Development ?
—/------------ MiTO?*s/Hours

3. Approximate Water Volume Removed Gallons
4. Water Clarity Before Development ? Clear

Turbid 0 Opaque 0
5. Water Clarity After Development ? Clear

Turbid 0 Opaque 0
6. Did Water have Oder ? Yes □ No gj""

If Yes, Describe__________________________
7. Did Water have any Color ? Yes 0 NoJ^J^" 

If Yes , Describe

WATER LEVEL INFORMATION:

During Drilling. . Ft. Date
Before Development -~7 pt. Date ^ ~
After Development ^ Ft. Date ^ ~ ) 3 * ° °

Driller/FirmS ^ ^ Drill Rig Type TTT"Uj — "7TP

Drill Crew £4 Ivj
t*

\ \\ ^ Well No. -T^ \0

Date Installed ) D — ^ Q ^
Kerr—McGee 
Hydrologist



SOIL BORING LOG km-sgss-b
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SUBSIDIARY
<mc. LLC /-le tJpCYiso'Jl , sis/

BORING
NUMBER T%//

DEPTH
IN

FEET

b *

/0 —

I" dux.**, A - s R 7 /
c. *-\\ c\\*~ “V /

4--8 ; v4 - v'c- , A
^ )o ft Y' A J

/> —

t->_

—

3^-

3S —

LITHOLOGIC DESCRIPTION

z? - -4 (S fZA£L- j S<ly^

S tA. -f ~ v' c. Y'tx.O v_Vf Va_Y? -U>
' 6 1 ^ 
c:•o:s

^ rMj o ir «,K C i oy£ tA*)
/>i o ^ v^uU bri^ ^ ) OVR. 5/*i} . 

VC. , A-SA , 4-o
4<? \ ” A^w^

(Lowv . Ca^\ v C-Z^y ^ V “C

Cv W-. Cuv) « C^tL , K Ur cV

C fv 11 C-U t. ci/y\ o \ 5
v4- - ^ c-

— So Q^a i/'Eid # <n-v“A j 
ie n/v£^Y LlX , “p'rcc c-UaY^V
CU^s C—«.\ VC^\a^_ .

mAvr^t-OLA ft^Vvw
KH A4-ri>;

Sl. >^ d-uu

y

Is
UNIFIED

SOIL
FIELD

CLASS.

© \

J
0'

.* -* . o
“ <3
'■ .V

5_<Ut O

^ ^J-.
J_?0<7^ I

■^vj 
0<?. 0
lira*
;o e:
P P"
u.V
Oe»,
? Vo'
r^o 
J.'5 i

G

5W

S?

GP

Su/

GvJ

—l Water Table (24 Hour)
-XZ. Water Table (Time of Boring)
PID Photoionization Detection (ppm)
NO. Identifies Sample by Number
TYPE Sample Collection Method

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

w

E

AUGER

CONTINUOUSSAMPLER

m
ROCK
CORE

NO
RECOVERY

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

BLOWS
PER
6"

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

GRAPHIC LOG LEGEND

CLAY 

I SILT 

I SAND
^TT]E_Ls! GRAVEL
fXTvj SILTY 
Cys] CLAY

Mar"

DEBRIS 
I FILL
I HIGHLY
I ORGANIC (PEAT)
I SANDY 
1 CLAY
] CLAYEY 
J SAND

□ . 

□ .

DATE DRILLED
/1?—/o - 9 y

DRILLING METHOD
I °f 1

DRILLED BYAjs-CU-l

LOGGED BY

iZrnUEXISTING GRADE ELEVATION (FT AMSL)

LOCATION OR GRID COORDINATES



SOIL BORING LOG km-ssss-b
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SUBSIDIARY
KAaC, LLC

LOCATION BORING
NUMBER Tf^ 11

DEPTH
IN

FEET

5b —

55 —

bf—

7s —

7^ —

LITHOLOGIC DESCRIPTION

rc> - Stu-r^k
j t Ur ^3-tJk f\ i,} .

("s-y^ s/ij) •
aJo n - c_cv\ t- <£. v- uv 

5^Y 3 —-S C^^-Uv'vvA

40 v-t-f

Is
o

UNIFIED
SOIL
FIELD

CLASS.
A_«0
&

oo'/ 
,b •-*. 
o_L«.

o • »

60V

GW

PID
NO.
TYPE

Water Table (24 Hour)
Water Table (Time of Boring) 
Photoionization Detection (ppm) 
Identifies Sample by Number 
Sample Collection Method

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

[|

E

AUGER

CONTINUOUSSAMPLER

m
ROCK
CORE

NO
RECOVERY

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

BLOWS
PER
6"

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

d* <S 4Z.

KJ ct 0 Al

O ^ v 

Oi>oT^

So 1

GRAPHIC LOG LEGEND

CLAY

SILT

I SAND

ILL*! GRAVEL

DEBRIS I FILL
I HIGHLY
I ORGANIC (PEAT)
1 SANDY 
i CLAY
1 CLAYEY 
\ SAND

I SILTY 
I CLAY

CLAYEY 
U SILT

□ 

□ .

DATE DRILLED
1 D- 10 -U ^

PAGE
“S-— of 7DRILLING METHOD

A^c-hDRILLED BY

”)3 £V L i K
LOGGED BY

Ed KVisl\
EXISTING GRADE ELEVATION (FT AMSL)

LOCATION OR GRID COORDINATES



SOIL BORING LOG km-ssss-b
KM SUBSIDIARYKERR-McGEE CORPORATION

Hydrology Dept. - S&EA Division
LOCATION BORING

NUMBER
UNIFIED

SOIL
FIELD

CLASS.

BLOWS
PER

DEPTH
IN

FEET
SOIL SAMPLEPID

(ppm) REMARKS OR 
FIELD OBSERVATIONS

LITHOLOGIC DESCRIPTION
DEPTH

Gt So '

, Uy. Y-tJI 

yvr-Q A grvj ^-l4(

rtotbsAt^S *\r S'? 1*1 Cj^UcK^.

by" r\ 5/4) , Wy yv\^
C_A l V lVs

'C' tV t-owv^ 5 ^ *!r4"

^ 1 1 ^ 4-cr

(Lv-vn-L-A ^©v-ie-5

- n“7 b cvjl

---

GRAPHIC LOG LEGENDWater Table (24 Hour)
Water Table (Time of Boring) 
Photoionization Detection (ppm) 
Identifies Sample by Number 
Sample Collection Method

DEBRISFILL DRILLING METHOD
HIGHLY
ORGANIC (PEAT)
SANDY
CLAYSANDSPLIT-

BARREL ROCK
COREAUGER

CLAYEY
SAND£_Uj GRAVEL

THIN-
WALLED
TUBE

CONTINUOUSSAMPLER NO
RECOVERY SILTY

CLAY
EXISTING GRADE ELEVATION (FT AMSL)

CLAYEYSILTDEPTH Depth Top and Bottom of Sample 
REC. Actual Length of Recovered Sample in Feet

LOCATION OR GRID COORDINATES



SOIL BORING LOG km-ssss-b
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SUBSIDIARY
U_C- H e (^5 o BORING _ -L . 

NUMBER TX ) \
DEPTH

IN
FEET

/2i —

IV—
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)5o—

)55_
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UTHOIOGIC DESCRIPTION

<?>'"! ' ‘/j.’ * (1 V/P l<- a ret hu
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SOIL
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CLASS.
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4l!'
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■II *
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1

%
&•
ft
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M L

5^A

^z_
PID
NO.
TYPE

Water Table (24 Hour)
Water Table (Time of Boring) 
Photoionization Detection (ppm) 
Identifies Sample by Number 
Sample Collection Method

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

[|

w

AUGER

CONTINUOUSSAMPLER

in
ROCK
CORE

NO
RECOVERY

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

BLOWS
PER
6M

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

GRAPHIC LOG LEGEND

CLAY 

SILT

SAND
"TTl£_Lsl GRAVEL
f\Tv3 SILTY 
l£sJ CLAY

DEBRIS I FILL
| HIGHLY
I ORGANIC (PEAT)
|SANDY 
I CLAY

CLAYEY
SILT

fvv] CLAYEY 
DlaI SAND

□_____

□_____

DATE DRILLED
ID- ID -

DRILLING METHOD
4 of 7

Ai^ch
DRILLED BY

Bev U)
LOGGED BY

C-~P I<RI5-H
EXISTING GRADE ELEVATION (FT AMSL)

LOCATION OR GRID COORDINATES



SOIL BORING LOG km sess-e
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SUBSIDIARY
Kmc. llC , KlV

BORING
NUMBER TX M

DEPTH
IN

FEET

/fo-

tf*-

n* —

)§°—

LITHOLOGIC DESCRIPTION

’S I ^ ' rV AA »\ H'/' I4^ i >
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sAi\>£ 5j 14-.

c? - 2-&S~ Sf\*J Tp § S 1 -k|
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I
. -»T-

srv\

ML

BLOWS
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PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

-jL Water Table (24 Hour)
JZ_ Water Table (Time of Boring)
PID Photoionization Detection (ppm) 
NO. Identifies Sample by Number
TYPE Sample Collection Method

GRAPHIC LOG LEGEND

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

n

i

AUGER

CONTINUOUSSAMPLER

T
ROCK
CORE

NO
RECOVERY

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

CLAY 

SILT

SAND

EJJ! GRAVEL
fOT SILTY 
tisJ CLAY

B33CLAYEY

I DEBRIS I FILL
I HIGHLY
I ORGANIC (PEAT)
I SANDY 
I CLAY
I CLAYEY 
I SAND

SILT

□ . 

□ .

date drilled
]D - /o -C^cj

DRILLING METHOD
o, 7

AKc-H
DRILLED BY

BfcV LI K
LOGGED BY

£-T> Kt?> S+\
EXISTING GRADE ELEVATION (FT AMSL)

LOCATION OR GRID COORDINATES



SOIL BORING LOG km-ssss-b
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division

KM SUBSIDIARY
Kmc cue nJ > ^

BORING ^ .
NUMBER -TtN - I l

DEPTH
IN

FEET
LITHOLOGIC DESCRIPTION
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PID
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SOIL SAMPLE
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FIELD OBSERVATIONS
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Protective Pipe------
Yes^ No □ 
Stool ^ PVC □ 
Surveying Pin ?
Yes Q No

Concrete

Cement/Bentonite Grout Mix
Yes NoQ
5.5 Gallons Water to 
94Lb. Bag Cement & 
3-5 Lb. Bentonite 

Powder
Other: ____ _________

Bentonite Seal 

Pellets Slurry Q

Filter Pack 
Above Screen

KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

^----Casing Cap Vent ? Yes Q No □
___- — Lock ? Yes □ No □

>-Weep Hole ? Yes Q No CD

Concrete Pad

DEPTH
FROM 

TOP OF 
CASING

FILTER PACK MATERIAL 

Silica Sand jgf 

Washed Sand □

Pea Gravel □e
Other:_______________

Sand Size

Dense Phase Sampling Cup
Bottom PJdg 

Yes^J No Q
Overdrilled Material 

Backfill >
Grout CD Sand 
Caved Material CD 
Other:___________

Ft. x Ft. x Inches
DRILLING INFORMATION: 

I. Borehole Diameter^ ^ Inches.
YesQ No2. Were Drilling Additives Used ?

Revert CD Bentonite CD Water Q 
Solid Auger CD Hollow Stem Auger CD

3. Was Outer Steel Casing Used ? Yes CD NoJ^T
Depth=________ t0_________ Feet.

4. Borehole Diameter for Outer Casing______Inches.
WELL CONSTRUCTION INFORMATION:

I .Type of Casing: PVC gf Galvanized □ Teflon □
Stainless □ Other____________ _______

2. Type of Casing Joints: Screw-Couple $5 Glue- 
Couple CD Other

3. Type of Well Screen: PVC Galvanized Q 
Stainless Q Teflon CD Other___________

4. Diameter of Casing and Well Screen:
1 Inches, Screen ^ Inches. 

d . OZ.
Casing

5. Slot Size of Screen:
6. Type of Screen Perforation: Factory Slotted

Hacksaw □ Drilled CD Other______________
7. Installed Protector Pipe w/Lock: Yes [J^No CD 
WELL DEVELOPMENT INFORMATION 
I. How was Well Developed ? Bailing CD Pumping 

Air Surging (Air or Nitrogen) CD Other,________

2. Time Spent on Well Development ?
----tO---- /-------------Minutes/Ww*rs

3. Approximate Water Volume Removed 2- O Gallons
4. Water Clarity Before Development ? Clear ^

Turbid CD Opaque CD
5. Water Clarity After Development ? Clear

Turbid CD Opaque CD
6. Did Water have Oder ? Yes CD Nox^

If Yes, Describe______________
7. Did Water have any Color ? Yes CD No

If Yes , Describe ____

WATER LEVEL INFORMATION: 
Water Level Summary (From Top-^f Qaeing)

During Drilling_____________ Ft. Date __________
Before Development ^ Ft. Date ^° " ^ ^
After Development .'P b Ft. Date ^ " ) 3 " Q ^

Driller/Firm ytc j-foo n A KZ.A. O1,111 Ri9 TypeT>Tu3 1 O
\ o

Drill Crew SgceLyy Well No. H

Date Installed 
Kerr-McGeeKerr-McGee . . v t
Hydrologist ^ rC \ ^
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KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division
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KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division
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KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division
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SOIL BORING LOG km-ssss-b
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division
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SOIL BORING LOG km-scss-b
KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division
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KERR-McGEE CORPORATION
Hydrology Dept. - S&EA Division
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Hydrology Dept. - S&EA Division
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LOCATION OR GRID COORDINATES



KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe------- ------ -
Yes ^ No □
Steel ^ PVC □
Surveying Pin ? -
Yes 0 No

Concrete

Cement/Bentonite Grout Mix
N«D

5.5 Gallons Water to 
94Lb. Bag Cement & 
3-5 Lb. Bentonite 

Powder
Other:_____________

Concrete Pad

Bentonite Seal 

Pellets Slurry 0

Filter Pack 
Above Screen

FILTER PACK MATERIAL 

Silica Sand 

Washed Sand 0 

Pea Gravel 0 

Other: _______________

Sand Size 3 yvvw^

Dense Phase Sampling Cup ^
BottomPJdg

Yes^f No 0

Overdrilled Material 
Backfill

Grout 0 Sandfef^ 
Caved Material 0 
Other:___________

--"Casing Cap Vent ? Yes 0 No 0 
.--Lock ? Yes 0 No 0 

^Weep Hole ? Yes 0 No 0

Ft. x Ft. x Inches
DRILLING INFORMATION:

1. Borehole Diameter= Inches.
2. Were Drilling Additives Used ? Yes0 No^?f

Revert 0 Bentonite 0 Water 0 
Solid Auger 0 Hollow Stem Auger 0

3. Was Outer Steel Casing Used ? Yes0 No^J
Depth=________ to_________ Feet.

4. Borehole Diameter for Outer Casing______ Inches.
WELL CONSTRUCTION INFORMATION: 

I .Type of Casing: PVCX^f Galvanized 0 Teflon 0 
Stainless 0 Other

2. Type of Casing Joints: Screw—CoupleGlue- 
Couple 0 Other.

3. Type of Well Screen: PVC Galvanized 0 
Stainless 0 Teflon 0 Other___________

Inches.
4. Diameter of Casing and Well Screen:

Casing " Inches, Screen 4*
5. Slot Size of Screen: O + O?- *
6. Type of Screen Perforation: Factory Slotted JjSq

Hacksaw 0 Drilled 0 Other_
7. Installed Protector Pipe w/Lock: Yes No 0 
WELL DEVELOPMENT INFORMATION: 
I. How was Well Developed ? Bailing 0 Pumping

Air Surging (Air or Nitrogen) 0 Other________

2. Time Spent on Well Development ?
------------- /-------------Minutes/Fhmrs

3. Approximate Water Volume Removed ? & 0 Gallons
4. Water Clarity Before Development ? Clear 0

Turbid Opaque 0
5. Water Clarity After Development ? Clear £<f

Turbid 0 Opaque 0
6. Did Water have Oder ? Yes 0 No £3*

If Yes, Describe________ ;_________________
7. Did Water have any Color ? Yes 0 

If Yes , Describe

WATER LEVEL INFORMATION:
Water Level Summary (From Tup uf Casing) ^3

During Drilling ^ ______Ft. Date X ^
Before Development "h S’ + ^ Ft. Date ) P * *
After Development \ ft* ^ pt. Date OO

Driller/Firm ) j<^ Drill Rig Type ^ ^ Date Installed JQ — ) ST** ^ ^
( ^ / O **-•'*-> Kerr-McGee __ - \

Drill Crew £. ^ _____Well No. |C. \cL—_______ Hydrologist cJ- kTr 1 S 0

5994
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