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SUMMARY

Kerr-McGee Chemical LLC (KMCLLC) is committed to developing and implementing a 
workable remediation technology to capture and destroy perchlorate entering Las 
Vegas Wash from its industrial plant in Henderson, Nevada. Because implementation of 
this remediation strategy involves removal and treatment of perchlorate-bearing water 
from both the Seep and the Pittman Lateral area it is important to understand the 
hydrogeological conditions operating in this area. Of primary concern is how the City of 
Henderson-Rapid Infiltration Basin (COH-RIB) affects the groundwater volume and 
perchlorate concentration in the Seep and the underlying aquifer. Equally important is 
the concern of whether or not additional significant perchlorate is entering Las Vegas 
Wash at other locations. The scope of the present investigation was to answer these 
concerns. The specific objectives were to:

• determine the hydrogeologic regime in the area between the Pittman Lateral and the 
Seep,

• determine the representative perchlorate concentration in the saturated thickness of 
the alluvial aquifer near the Seep,

• determine if any additional pathways exist along Las Vegas Wash for other 
significant perchlorate contribution,

• determine the rate of movement and the residence time for perchlorate and 
groundwater between the Pittman Lateral and the Seep and,

• determine potential groundwater pumping strategies.

The results of this investigation indicate that:

• The BMI Lower Ponds area, encompassing the Seep, is the only identified area of 
groundwater discharge containing significant perchlorate entering Las Vegas Wash.

• In the Lower Ponds area the main north-northeast trending alluvial paleochannel 
coalesces with a second poorly-defined paleochannel entering the area from the 
southwest, the perchlorate concentration of which has yet to be determined.

• In the Lower Ponds area, where the two paleochannels coalesce, the entire 
saturated interval of the alluvial aquifer contains perchlorate >10 mg/I over a width of 
about 2200 feet.
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) • The COH-RIB facility contributes huge amounts of treated wastewater at random
times for random lengths of time and directly contributes to daylighting of 
groundwater in the Lower Ponds area and to wide fluctuations in both the flow 
volume and perchlorate content of the Seep.

• The rate of movement for groundwater and perchlorate between the Pittman Lateral 
and the Seep averages 35 ft/d and the residence time is about 6 months.

• Pumping of groundwater in the Lower Ponds area would only be a short-term 
solution. It will be more efficient to pump from the Pittman Lateral area.

Based on the results of this investigation it is recommended that KMCLLC continue to 
design and plan to build a groundwater capture system near the Pittman Lateral to 
partly feed the planned IX-Catalytic Destruction plant to be built on the KMCLLC plant 
facility. It is further recommended that additional drilling and monitor well installation be 
completed to better define the location and groundwater chemistry of the western 
paleochannel and that annual sampling and mapping be conducted to monitor any 
changes in the extent and concentration of the perchlorate and conductivity plumes 
north of Sunset Road and along Las Vegas Wash.

1.0 GENERAL GEOLOGY AND HYDROLOGY

The regional study area is located in the southeast portion of the Las Vegas Valley 
within the city limits of Henderson, Nevada. The Las Vegas Valley occupies a 
topographic and structural basin lying within the Basin and Range physiographic 
province. The valley is wide, flat, and slopes southeasterly from an elevation of about
2.000 feet above sea level at Las Vegas to about 1,200 feet at Lake Mead. Mountains 
composed of igneous and sedimentary rocks rise steeply along the borders of the valley 
and coalescing alluvial fans slope gently from the mountains toward the valley floor. The 
Las Vegas shear zone cuts diagonally northwest-southeast across Las Vegas Wash 2 
miles east of the Seep area. Las Vegas Wash, a shallow, narrow stream that flows 
southeasterly across the valley, drains into Lake Mead.

The study area is underlain by the Miocene Muddy Creek formation. The Muddy Creek 
is a valley-fill deposit and has a wide range of lithologies including coarse-grained sands 
and gravels near the mountain fronts along the south portion of the study area and fine
grained silts and clays toward Las Vegas Wash. Lacustrine gypsiferous clays and silts 
have been intersected in drill holes in the vicinity of Las Vegas Wash and crop out in an 
old gravel pit on the east side of the study area. Not all geologists accept that this fine
grained sequence is the Muddy Creek formation and would prefer to equate it to the 
Pleistocene Chimihuavi formation of the Colorado River valley. Until known interbedded 
volcanic deposits are age-dated this question will remain unresolved.
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Younger Quaternary alluvial deposits rest unconformably on the Muddy Creek 
formation. The lithology of these alluvial sediments is a heterogeneous, well-graded 
mixture of sand and gravel with lesser amounts of silt, clay and caliche. Boulders and 
cobbles are common. Generally, the coarsest-grained alluvial sediments thin and pinch 
out from south to north toward Las Vegas Wash. These deposits fill erosional 
paleochannels in the Muddy Creek formation and thin laterally over the interfluvial 
areas. Paleochannels generally trend northeast-southwest and control the movement of 
shallow alluvial groundwater. Their linearity may be fracture controlled. Depth to water 
in these alluvial deposits ranges from near-surface close to the Wash to more than 30 
feet on the KMCLLC plantsite. Horizontal hydraulic groundwater gradients are in the 
range of 0.001 feet per foot (ft/ft) to 0.04 ft/ft and average about 0.017 ft/ft. Closer to the 
Wash, water levels in wells indicate that hydraulic head is higher in the Muddy Creek 
formation than in the alluvial deposits with vertical gradient directed upward. Chemical 
composition of the water is generally a sodium chloride-sulfate type and is classified as 
slightly to moderately saline.

2.0 SEEP CHARACTERIZATION INVESTIGATION OBJECTIVES

In the March 22, 2000 KMCLLC Work Plan for Seep Area Groundwater 
Characterization and in a NDEP letter dated October 9, 2000 (Pohlmann to Crowley) 
objectives were to:

• Provide additional information about the physical and chemical characterization of 
the Seep area groundwater,

• Delineate the perchlorate plume and identify where it enters Las Vegas Wash,

• Determine whether any additional sources of perchlorate exist along the Wash, and

• Provide an analysis of potential short-term options for immediate groundwater 
treatment in the Seep area.

These objectives were accomplished through:

• Installation of a series of nested monitor wells along an east-west traverse between 
the Seep and the Lower Ponds,

• Sampling groundwater in the Las Vegas Wash from the Silver Bowl stadium, down 
stream 4 linear miles, to about 0.75 miles west of the upper dam of Lake Las Vegas,

• Regional sampling of groundwater in monitor wells from the KMCLLC plantsite to the 
Seep and mapping of physical and chemical parameters,
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• Completion of a series of tracer tests to determine the residence time of 
groundwater and perchlorate between the Pittman Lateral and the Seep area,

• Completion of mapping to determine whether additional seeps are contributing to the 
perchlorate impact in Las Vegas Wash, and

• Evaluation of groundwater pumping strategies.

3.0 FIELD INVESTIGATION PROCEDURES

Fieldwork for this investigation began during the week of March 6, 2000 and continued 
through several phases of drilling and sampling until completion during the third week of 
September 2000. Field work included reconnaissance mapping and sampling of 
groundwater seeps and springs along Las Vegas Wash, drilling soil borings, installing 
monitor wells, sampling groundwater from monitor wells, installing and monitoring 
dataloggers at the 3 tracer test sites, conducting pump tests and tracer tests and 
surveying the drill locations. Borings and monitor wells were drilled and installed by 
Compliance Drilling of Las Vegas whereas wells used for tracer tests were drilled and 
installed by Layne Christensen Company of Chandler, Arizona. Groundwater analyses 
were performed by the KMCLLC Henderson facility and by Montgomery-Watson 
Laboratory in Pasadena, California. NEL Laboratories, Las Vegas, performed bromide 
analyses associated with the tracer tests.

3.1 SOIL BORINGS

A total of 27 soil borings were drilled during this investigation. The placement of 20 of 
them was within 8 groups of 2 to 3 holes each. The boring locations, designated PC-74 
through PC-102, are shown on Figure 1 and Plates 1-5. These holes were drilled using 
either a 10.5- or 8-inch outside diameter hollow stem auger (HSA) for monitor wells or a 
9-inch outside diameter duel-wall reverse-air-circulation percussion hammer for tracer 
test wells. A split barrel sampler, measuring 2-inchs wide by 1.5-feet long was used to 
collect soil samples at key intervals during drilling activity to accurately log changes in 
subsurface lithology. Both soil samples from the split spoon sampler and cuttings from 
the drilling activity were examined for lithologic type and logged in accordance with the 
Unified Soil Classification System (ASTM D-2488). All field lithologic information was 
recorded on soil boring log forms, which are included in Appendix A. All boreholes, not 
completed as permanent monitor wells, were sealed with cement grout. Hole locations 
were staked and labeled for subsequent surveying.

3.2 MONITOR WELL INSTALLATION

Twenty-one groundwater monitor and 5 tracer test wells were installed during the 
investigation program. All except 2 wells were constructed using 2-inch diameter screw-
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threaded Schedule 40 PVC casing and 0.020-inch factory-slotted screen and installed 
through the HSA or the percussion hammer assembly. The other 2 wells, used as tracer 
introduction wells, were constructed using 4-inch PVC and 0.040 screen. The bottom of 
the well screen section was fitted with a 0.2-foot long bottom plug. The entire annulus 
surrounding the screen was filled with clean, 8-12 size washed sand to about 3 feet 
above the top of the screen. An annular seal of bentonite pellets was placed above the 
filter pack sand to a thickness of 2 to 3 feet. The remaining well annulus from the top of 
the bentonite seal to the surface was filled with a Portland cement/bentonite grout. After 
the annular seal was hydrated and allowed to set, the wells were developed with a 
submersible Grundfos pump until sediment-free water was achieved.

In order to sample discrete intervals of the lower, middle and upper parts of the 
saturated alluvial aquifer along an east-west traverse in the Lower Ponds area, the wells 
were placed in 8 groups with 2 to 3 closely-spaced wells each. Horizontal separation of 
the borings was 10 feet whereas vertical separation of the screened interval was also 
10 feet.

Surface completion of all wells was below grade using flush-mounted steel manhole 
covers set in concrete pads. Locking well caps were utilized for security. Well 
construction diagrams are included in Appendix B.

3.3 GROUNDWATER SAMPLING

Groundwater samples were collected for laboratory perchlorate analysis during the soil 
boring phase of the investigation and again following monitor and tracer well installation. 
All analytical results are included in Appendix C.

3.3.1 Soil Borinas

Because most of the soil borings were to be made into nested monitor wells, only 5 
groundwater samples were collected from the borings during drilling. These samples 
were collected through the augers either at the total depth of the boring or at the time 
the water table was encountered. PVC bailers were used for the sampling and were 
decontaminated with Alconox and bottled water prior to each use. The samples were 
analyzed at the KMCLLC facility laboratory for perchlorate and conductivity.

3.3.2 Monitor and Tracer Test Wells

Groundwater samples were collected from 238 existing and new monitor wells and 
tracer test wells in the regional study area. These samples were analyzed for 
perchlorate and conductivity at the KMC LLC facility laboratory.
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submersible Grundfos pump until sediment-free water was achieved

In order to sample discrete intervals of the lower middle and upper parts of the

saturated alluvial aquifer along an east-west traverse in the Lower Ponds area the wells

were placed in groups with to closely-spaced wells each Horizontal separation of

the borings was 10 feet whereas vertical separation of the screened interval was also

10 feet

Surface completion of all wells was below grade using flush-mounted steel manhole

covers set in concrete pads Locking well caps were utilized for security Well

construction diagrams are included in Appendix

3.3 GROUNDWATER SAMPLING

Groundwater samples were collected for laboratory perchlorate analysis during the soil

boring phase of the investigation and again following monitor and tracer well installation

All analytical results are included in Appendix

3.3.1 Soil Borings

Because most of the soil borings were to be made into nested monitor wells only

groundwater samples were collected from the borings during drilling These samples

were collected through the augers either at the total depth of the boring or at the time

the water table was encountered vc bailers were used for the sampling and were

decontaminated with Alconox and bottled water prior to each use The samples were

analyzed at the KMCLLC facility laboratory for perchlorate and conductivity

3.3.2 Monitor and Tracer Test Wells

Groundwater samples were collected from 238 existing and new monitor wells and

tracer test wells in the regional study area These samples were analyzed for

perchlorate and conductivity at the KMC LLC facility laboratory



3.3.3 Las Vegas Wash Seeps and Springs

Twenty-two samples of daylighting groundwater from seeps, springs and shallow hand- 
dug pits were collected along a 4-mile long traverse from the Silver Bowl stadium to 
within 0.75 miles of the upper dam of Lake Las Vegas. These samples were analyzed 
for perchlorate and conductivity at the KMCLLC facility laboratory and/or Montgomery 
Watson in Pasadena.

3.4 ALLUVIAL PUMP TESTS

In preparation for tracer test studies, Errol L. Montgomery & Associates, Inc., Tucson, 
Arizona conducted 2 pump tests in August 2000 in the tracer introduction wells at tracer 
test sites B (City of Henderson-Rapid Infiltration Basin) and C (Lower Ponds). Since 
tracer test site A was sited at the Pittman Lateral to make use of an existing, previously 
pump-tested, well (PC-70) as a tracer introduction well, no new pump test was 
performed.

Construction and development of the new 4-inch tracer introduction wells was by Layne 
Christensen Company, Chandler, Arizona. The test pump was installed and operated by 
Compliance Drilling, Las Vegas, Nevada. The constant-discharge pumping tests were 
preceded by a short pretest and step-discharge test to verify equipment operation and 
to select an optimal pumping rate for testing. Aquifer tests were planned for 36 hours of 
pumping followed by 36 hours of water level recovery. Due to a generator failure, 
duration of pumping was 29.9 hours for well PC-98R (Site B). For Site A, a 48-hour 
constant-discharge pumping test was conducted in well PC-70 in September 1998 by 
Kerr-McGee personnel (Kerr-McGee, 1998).

The details of the PC-70 (Site A) pump-test are presented in Attachment 1 whereas the 
procedures used for the Sites B and C tests are detailed in a December 19, 2000 report 
by Errol L. Montgomery and Associates which is presented in Attachment 2.

3.5 TRACER TESTS

Since analysis of the rate of groundwater movement can be used to estimate the rate of 
mass transport of perchlorate in groundwater, Errol L. Montgomery & Associates, Inc. 
conducted tracer studies at 3 locations between the Pittman Lateral and the Seep 
shown in Figure 1 and Plates 1-5. Tracer testing, conducted in September 2000, 
consisted of natural gradient and drift and pumpback methods using deionized water 
and bromide as the tracers. Deionized water was made at the Kerr-McGee Apex facility 
and supplied to the test sites via stainless steel tanker truck. Volumes of deionized 
water used for the tests ranged from 1,800 gallons at Site A to 2,630 gallons at Site C. 
Specific conductivity of the injected water was 5 microSiemens/cm. At each site, pairs 
of wells between 30 and 40 feet apart were drilled and constructed for tracer
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pump-tested well PC-70 as tracer introduction well no new pump test was
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Construction and development of the new 4-inch tracer introduction wells was by Layne

Christensen Company Chandler Arizona The test pump was installed and operated by

Compliance Drilling Las Vegas Nevada The constant-discharge pumping tests were

preceded by short pretest and step-discharge test to verify equipment operation and

to select an optimal pumping rate for testing Aquifer tests were planned for 36 hours of

pumping followed by 36 hours of water level recovery Due to generator failure

duration of pumping was 29.9 hours for well PC-98R Site For Site 48-hour

constant-discharge pumping test was conducted in well PC-70 in September 1998 by

Kerr-McGee personnel Kerr-McGee 1998

The details of the PC-70 Site pump-test are presented in Attachment whereas the

procedures used for the Sites and tests are detailed in December 19 2000 report

by Errol Montgomery and Associates which is presented in Attachment

3.5 TRACER TESTS

Since analysis of the rate of groundwater movement can be used to estimate the rate of

mass transport of perchlorate in groundwater Errol Montgomery Associates Inc

conducted tracer studies at locations between the Pittman Lateral and the Seep
shown in Figure and Plates 1-5 Tracer testing conducted in September 2000
consisted of natural gradient and drift and pumpback methods using deionized water

and bromide as the tracers Deionized water was made at the Kerr-McGee Apex facility

and supplied to the test sites via stainless steel tanker truck Volumes of deionized

water used for the tests ranged from 1800 gallons at Site to 2630 gallons at Site

Specific conductivity of the injected water was microSiemens/cm At each site pairs

of wells between 30 and 40 feet apart were drilled and constructed for tracer



introduction and downgradient tracer breakthrough observation. Tests lasted for a 
minimum of 4 hours to a maximum of 1.9 days.

For bromide tracer tests at Sites A and C, bagged solid calcium bromide was mixed in a 
tanker truck with reverse osmosis water supplied from the Kerr-McGee Henderson 
facility. The bromide solution was introduced into the wells via a flexible hose which was 
moved up and down to distribute the solution evenly throughout the well. Immediately 
following the bromide introduction a conductivity probe was inserted in the well and a 
vertical conductivity profile was obtained which showed relatively uniform distribution.

At Site A the bromide solution was mixed to yield a concentration of about 3200 mg/I 
and introduced into well PC-70 containing about 1 mg/I bromide as background. 
Sampling of groundwater in observation well PC-101R at depths of 23, 32 and 40 feet 
was conducted using a peristaltic pump and a micro-purge method. In the drift and 
pumpback test in PC-99R (Site C) a bromide solution similar in strength and 
composition to the bromide test at Site A was introduced into the well and distributed 
vertically to get a relatively uniform distribution. Previously determined aquifer 
parameters were entered into a formula which determined the drift time of the 
introduced bromide slug, the duration of pumpback time and the frequency for sample 
collection for bromide analyses. Sampling frequency ranged from 5 minutes per sample 
during the first part of the test to 15 minutes for the later part. Bromide samples were 
analyzed at NEL Laboratories, Las Vegas, Nevada.

3.6 COORDINATE AND ELEVATION SURVEY

All soil borings and wells were surveyed for vertical elevation control and horizontal 
location using a Trimble 4800 survey-grade Global Positioning System (GPS) unit. The 
survey used existing HARN points and first order benchmarks in the southern Las 
Vegas Valley to establish an overall control grid for the study area. Monitor and tracer 
wells were surveyed for TOC elevation, ground elevation and horizontal control whereas 
soil borings were surveyed for ground elevation and horizontal control.

Locations of the Las Vegas Wash seep/spring/pit samples were either surveyed for 
horizontal location by Southern Nevada Water Authority (SNWA) personnel using a 
Trimble Pro-XRS sub-meter (GPS) unit or by digitizing from a high-quality aerial 
photograph. All survey data are presented in Appendix D.

4.0 FIELD INVESTIGATION RESULTS

This section details the results of the Las Vegas Wash groundwater sampling, drilling, 
monitor well sampling and analyses, pump test activities and tracer test studies 
conducted as part of this investigation.
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4.1 ALLUVIAL HYDROGEOLOGIC CHARACTERIZATION

Figure 1, the base map of the regional study area, shows the locations of both historic 
and newly installed monitor wells. New KMCLLC wells are part of the PC-series starting 
with PC-74 and are located mostly in the Lower Ponds area south and west of the Seep 
in sections 31 and 36. With only 1 exception all borings were drilled into the underlying 
Muddy Creek formation and all wells were screened only in the alluvium. Except for the 
tracer test wells, which were fully screened, all nested-wells sets were installed with 5 or 
10-foot screens in order to incrementally sample the lower, middle and upper parts of 
the alluvial aquifer. Boreholes within nests are 10 feet apart and screened intervals are 
also 10 feet apart to insure no cross-communication. Lithologic logs for the new borings 
are presented in Appendix A and well construction diagrams are presented in Appendix 
B.

4.1.1 Groundwater Flow Conditions

In May 2000 a cooperative regional groundwater sampling event between KMCLLC and 
American Pacific Corporation (AMPAC) resulted in the sampling of 238 alluvial 
groundwater monitor wells for water levels, perchlorate and conductivity concentrations. 
Plate 1, the Potentiometric Surface Map of the Quaternary Alluvium Aquifer, shows the 
results of this sampling and the location of Plates 2 through 5. This mapping is an 
update of mapping completed in July 1998 by KMCLLC (Kerr-McGee Chemical LLC, 
1998a). Data points for Plate 1 are listed in Appendix C.

Groundwater in the Quaternary alluvium represents the shallow water table in the 
central and northern portions of the map area. Water flow is generally north-northeast 
with minor variations. As was the case with the July 1998 mapping, the average 
horizontal hydraulic gradient between the KMC LLC facility and Las Vegas Wash 
remains about 0.017. The gradient from south to north is seen to be fairly uniform 
except in the major north-northeast alluvial channel beneath the northern part of the 
industrial site (SW 1 and NE 11, T22S R62E) and beneath the City of Henderson Rapid 
Infiltration Basin (COH-RIB) in section 36. Here, the infiltration of treated wastewater 
into the alluvial aquifer from the RIBs has caused a mounding of groundwater with a 
resultant decrease in the hydraulic gradient in the potentiometric surface.

Continuing long-term monitoring of depth to groundwater since July 2000 is being 
accomplished at all 3 tracer sites through the use of In-Situ, Inc. “Troll 8000” and “Mini
Troll” dataloggers. Figure 4 shows the results of groundwater monitoring in well PC-101 
at Site A, upgradient of the RIBs, between September 9th through November 20th. 
Pumping in adjacent well PC-70 accounts for the small drawdown events seen on 
September 12th and October 6th. Water levels are seen to be steady to very slowly rising 
through about October 14th when several rain events were recorded over a several 
week period. Discounting the data from October 30th to November 14th as probably 
invalid due datalogger malfunction, the water level in this area continued to slowly rise 
to a little less than 16 feet below surface through to November 20th when the datalogger
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to little less than 16 feet below surface through to November 20th when the datalogger



permanently malfunctioned. The importance of this graph is in its comparison to the 
water level changes at Site B (COH-RIB) and Site C (Lower Ponds/Seep).

Figure 5, the graph from tracer test Site B, shows the changes in depth to groundwater 
(DTW) and conductivity for the 5.5-month period from July 7th to December 26th. That 
the infiltration of COH-RIB wastewater into the shallow aquifer results in wildly erratic 
water levels is amply illustrated. The small blip on the DTW and conductivity graphs on 
July 10-11 is from the pump test in adjacent well PC-98R whereas that on September 
13tFl is from the tracer test. The figure shows that a massive recharge event, starting on 
September 12th raised the groundwater level from about 13.5 feet to 4.5 feet in about 3 
weeks. Since about October 27th the water level has been decreasing. It is obvious from 
this graph that even forewarned by a schedule of flooding events from COH, trying to 
model groundwater flow and predict perchlorate mass flow to the Seep and the 
underlying alluvial aquifer would be futile. Unless a capture and treatment system was 
dramatically oversized versus average flows, it could not predictably capture and treat 
the constantly changing water and perchlorate volume entering the Wash.

Figure 6, the datalogger depth-to-water graph for well PC-99 at Site C, shows that, 
starting about August 9th- eight days after the start of infiltration at the RIBs, the water 
level began to rise dramatically. The level continued to rise until October 6th when it 
became relatively static. The drawdown event on August 13-14 is the pump test of 
adjacent well PC-99R. It is interesting to note that the width of the graph line is due to 
the diurnal effect presumably of salt cedar evapotranspiration or, as seen starting on 
about September 23rd, simple evaporation. On about October 31st ground flooding at 
Site C necessitated abandoning the site and moving the datalogger 400 feet to the west 
to PC-87. Figure 7 shows that the water level in PC-87, which held relatively constant 
since October 31st, started to increase again on December 15th. It is no coincidence that 
the slough just north of the Lower Ponds began flowing again in late July-early August 
and that widespread daylighting of groundwater has been occurring in the adjacent 
areas since late September-early October when COH started filling the RIBs with 
wastewater.

As part of the temporary Ion Exchange (IX) Plant record keeping, KMC LLC personnel 
monitor the throughput of the plant and the calculated perchlorate mass flow rate and 
the Seep stream perchlorate concentration. Figure 8 show that since April 4th these data 
have fluctuated widely based on a combination of natural and man-made conditions. As 
seen by comparing this graph with the graph of depth to water in the COH-RIB, Figure 
5, most of the increase in stream flow since August 12th, and culminating in a flow of 
593 gpm on October 14th, is directly due to water from the RIBs. It is interesting to note 
that the highest Seep stream perchlorate concentration, 120 mg/I on October 16th, 
occurred during this high flow and has been decreasing ever since. A possible 
explanation is that the lower density RIB water temporarily displaced the higher density 
perchlorate-bearing water and pushed it ahead to the Seep.

N As of January 9, 2001 the Seep stream flow and perchlorate concentration were 416
! gpm and 49 mg/I, respectively, whereas the perchlorate mass' flow rate was 245
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Ibs/day. Since the temporary IX Plant is rated at about 450 gpm it would be possible to 
pump groundwater to the plant during the low-flow summer period from about May to 
October or longer, depending on the amount of water infiltration from the COH-RIBs. In 
the 280 days since the temporary IX plant began operation, the stream flow has 
averaged 315 gpm and there has only been 31 days with stream flow over 450 gpm. 
However, as of now, KMC LLC does not have a permit to discharge treated 
groundwater. This topic will be revisited in a later section.

4.1.2 Alluvial Channel System

The Quaternary alluvial channel system contains the thicker portions of saturated 
alluvium in the study area. These channels typically act as preferred pathways for 
groundwater flow, especially groundwater that contains higher TDS and higher 
densities. Plate 2 shows the contoured thickness of the shallow alluvial aquifer north of 
Sunset Road. The trace of the main north-northeast channel is particularly prominent on 
this map. Also shown is evidence for a poorly-defined sub-parallel western channel, at 
least 40 feet thick, running diagonally across the central part of section 36. The recently 
completed nested-wells along the northern boundary of sections 31 and 36 substantially 
refined the subsurface geology in this area. As shown in Figure 2, a T-200’ east-west 
hydrogeologic cross-section, the mouth of the western channel is deeper than the 
mouth of the main eastern channel. It is here, where the two channels coalesce, that the 
groundwater perchlorate values exceed 10 mg/I over a width of about 2200 feet. Figure 
3, the cross-section across the Pittman Lateral is an update of a cross-section 
presented in a July 1998 report (Kerr-McGee Chemical LLC, 1998). Its scale is T-400’, 
the same scale as Plates 2 through 5, and it shows the highly incised nature of the main 
alluvial channel as well as recent water level conditions and perchlorate concentrations.

The erosional nature of the alluvial channel system into the underlying lithologic unit is 
apparent on Plate 3, the structure map on top of the Muddy Creek formation. Mapping 
shows the deep incision of the channel beneath the Pittman Lateral and the poorly 
defined sub-parallel channel diagonally crossing the center of section 36.

The cross section (Figure 2) also shows an old Stauffer exploration hole, HSC-2, 
located in the extreme SW corner of section 30. What is interesting about this hole is 
the lithologic description of massive beds of gypsum and anhydrite below 100 feet, 
(structural elevation of about 1458 ft). The closest highly gypsiferous beds are in section 
32, 1.5 miles to the southeast which lie at structural elevations 100-200 feet higher. 
These lacustrine evaporite units are probably equivalent. Two tiny seeps in the gypsum 
beds in the center of section 32 were found to contain up to 28 mg/I perchlorate. A 
potentiometric surface map of this area made in 1997 shows that groundwater flow in 
the fine-grained Muddy Creek formation comes from the south-southeast. Only the 
extreme eastern end of the Upper Ponds is upgradient of these seeps. However, since 
recent seep sampling found only perchlorate values up to 2.5 mg/I directly downgradient 
of the main part of the Upper Ponds, the high concentrations in the tiny seeps are
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probably not coming from the ponds. Furthermore, the alluvium directly upgradient from 
the high perchlorate seeps is dry. Naturally occurring perchlorate is found associated 
with evaporates in Chile and this occurrence may be of a similar nature. Regardless, 
there is currently no evidence that this perchlorate is entering Las Vegas Wash.

4.1.3 Well Pump Tests

Constant-discharge pumping tests were conducted in August 2000 at tracer test Sites B 
and C to obtain aquifer properties. A pumping test of PC-70 (Site A) was previously 
performed in September 1998. Results of these aquifer tests show that transmissivity 
ranges from 50,000 gallons per day per foot (gpd/ft) for site A (Pittman Lateral) to
160,000 gpd/ft at Site C (Lower Ponds/Seep). Hydraulic conductivity ranges from about 
1,700 gallons per day per square foot of aquifer (gpd/ft2) at Site A to 4,600 gpd/ft2 at 
Site C. A summary of the aquifer parameters from these three tests is shown in Table 1 
below:

TABLE 1
Site Pumping

Rate
(gpm)

Transmissivity
(gpd/ft)

Aquifer Thickness 
(feet)

Hydraulic
Conductivity

(gpd/ft2)
A 45 50,000 30 1,700
B 52 60,000 25 2,200
C 65 160,000 32 4,600

That the transmissivity and hydraulic conductivity is higher in the north end of the area 
is not surprising given the history of the Lower Ponds. The ponds were constructed in 
1943 within highly permeable alluvial sands and gravels. During the next 30 to 40 years 
the ponds were used as infiltration basins for industrial discharge water. This constant 
use over such a long period of time guaranteed that whatever fines were originally 
deposited with the coarse-grained sediments were washed out of the deposits. In the 
1970’s seepage from the Lower Ponds was reported to be as high as 1500 gpm 
(Kaufmann, 1978).

4.1.4 Tracer Tests

Rate of groundwater movement provides a good estimate for the rate of mass transport 
of perchlorate since it is considered a nonreactive ion and should flow at the same rate 
as the groundwater. Rate of groundwater movement was measured at Site A at the 
Pittman Lateral, Site B in COH-RIBs and Site C in the Lower Ponds/Seep area. Two 
methodologies were used - natural gradient and drift and pumpback - with bromide and 
deionized water used as tracers. Tracer test locations are shown on Figure 1 and Plates 
1-5. The procedures used for these tests are detailed in a December 19, 2000 report by 
Errol L. Montgomery and Associates which is presented in Attachment 2.

The results of tracer testing using deionized water under natural gradient conditions 
indicated rate of groundwater movement to be about 20 to 25 ft/d at Site A, 45 ft/d at
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probably not coming from the ponds Furthermore the alluvium directly upgradient from

the high perchlorate seeps is dry Naturally occurring perchlorate is found associated

with evaporates in Chile and this occurrence may be of similar nature Regardless

there is currently no evidence that this perchlorate is entering Las Vegas Wash

4.1.3 Well Pump Tests

Constant-discharge pumping tests were conducted in August 2000 at tracer test Sites

and to obtain aquifer properties pumping test of PC-70 Site was previously

performed in September 1998 Results of these aquifer tests show that transmissivity

ranges from 50000 gallons per day per foot gpd/ft for site Pittman Lateral to

160000 gpd/ft at Site Lower Ponds/Seep Hydraulic conductivity ranges from about

1700 gallons per day per square foot of aquifer gpd/ft2 at Site to 4600 gpd/ft2 at

Site summary of the aquifer parameters from these three tests is shown in Table

belpw

TABLE_I
Site Pumping

Rate

gpm

Transmissivity

gpdlft

Aquifer Thickness

feet

Hydraulic

Conductivity

gpd/ft2

45 50000 30 1700

52 60000 25 2200
65 160000 32 4600

That the transmissivity and hydraulic conductivity is higher in the north end of the area

is not surprising given the history of the Lower Ponds The ponds were constructed in

1943 within highly permeable alluvial sands and gravels During the next 30 to 40 years

the ponds were used as infiltration basins for industrial discharge water This constant

use over such long period of time guaranteed that whatever fines were originally

deposited with the coarse-grained sediments were washed out of the deposits In the

1970s seepage from the Lower Ponds was reported to be as high as 1500 gpm
Kaufmann 1978

4.1.4 TracerTests

Rate of groundwater movement provides good estimate for the rate of mass transport

of perchlorate since it is considered nonreactive ion and should flow at the same rate

as the groundwater Rate of groundwater movement was measured at Site at the

Pittman Lateral Site in COH-RlBs and Site in the Lower Ponds/Seep area Two

methodologies were used natural gradient and drift and pumpback with bromide and

deionized water used as tracers Tracer test locations are shown on Figure and Plates

1-5 The procedures used for these tests are detailed in December 19 2000 report by

Errol Montgomery and Associates which is presented in Attachment

The results of tracer testing using deionized water under natural gradient conditions

indicated rate of groundwater movement to be about 20 to 25 ft/d at Site 45 ft/d at
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Site B and 85 ft/d at Site C. Prior to testing it was expected to record tracer 
breakthrough as the decrease in specific conductivity in the downgradient observation 
well because, at 5 microSiemens/cm, the deionized water was 3 to 4 orders of 
magnitude lower than the conductivity of the ambient groundwater. However, tracer 
breakthrough was seen at Sites A and C as an increase in the conductivity above 
background, followed by a decrease to pretest levels as the slug of tracer water moved 
past the observation well. This phenomenon is thought to be the result of changes in the 
chemistry of the dissolved ions in the groundwater caused by ionic exchange, 
differences in ionic strength of the solution and differences in pH of the solution due to 
the addition of the diluting stream. Nevertheless the data could be used to determine 
groundwater velocities. At Site B the natural gradient test using deionized water yielded 
a curve that showed a decrease of conductivity as the slug of tracer water went past the 
observation well. The rapid filling of the nearby RIBs during the test complicated the 
interpretation of the results.

Calcium bromide was used as a tracer under natural gradient conditions at Site A and 
under drift and pumpback conditions at Site C. At Site A, samples were collected from 
depths of 23, 32 and 40 feet in the observation well 30 feet downgradient, to check for 
differences in breakthrough times at different depths. The results show that 
breakthrough in the lower part of the aquifer was slightly faster than breakthrough in the 
upper part. Assuming symmetrical breakthrough and peak concentration represents the 
center of mass of the bromide slug, travel time between the introduction and 
observation well pair ranges from 21.5 to 25.2 hours. Rate of groundwater movement is 
estimated to be about 30 ft/d. At Site C the 4,200 mg/I bromide brine tracer was 
injected into PC-99R in a manner similar to PC-70. After injection, a conductivity probe 
determined that a relatively uniform vertical distribution of bromide was achieved. After 
2 hours of drift, pumping began and sampling from the pump discharge continued for 
the next 4 hours. The results show that the center of mass of the bromide pulse was 
recovered after about 30 minutes of pumping. Subsequent calculations indicate that the 
rate of groundwater movement is about 60 ft/d and the effective porosity is about 10 
percent.

Based on lithologic data obtained from well installation, aquifer test results and tracer 
test results, a summation of the rate of groundwater movement is presented in Table 2 
below:

TABLE 2
Site Natural Gradient - Natural Gradient - Drift and Natural Gradient -

Deionized Bromide Pumpback - Darcy's Law
Water Tracer Tests Bromide Tracer (ft/d)

Tracer Tests (ft/d) Test Porosity = 10%
(ft/d) (ft/d)

A 25-30 30 no test 20
B 45 no test no test 30
C 85 no test 60 65
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Site and 85 ft/d at Site Prior to testing it was expected to record tracer

breakthrough as the decrease in specific conductivity in the downgradient observation

well because at microSiemens/cm the deionized water was to orders of

magnitude lower than the conductivity of the ambient groundwater However tracer

breakthrough was seen at Sites and as an increase in the conductivity above

background followed by decrease to pretest levels as the slug of tracer water moved

past the observation well This phenomenon is thought to be the result of changes in the

chemistry of the dissolved ions in the groundwater caused by ionic exchange
differences in ionic strength of the solution and differences in pH of the solution due to

the addition of the diluting stream Nevertheless the data could be used to determine

groundwater velocities At Site the natural gradient test using deionized water yielded

curve that showed decrease of conductivity as the slug of tracer water went past the

observation well The rapid filling of the nearby RIBs during the test complicated the

interpretation of the results

Calcium bromide was used as tracer under natural gradient conditions at Site and

under drift and pumpback conditions at Site At Site samples were collected from

depths of 23 32 and 40 feet in the observation welt 30 feet downgradient to check for

differences in breakthrough times at different depths The results show that

breakthrough in the lower part of the aquifer was slightly faster than breakthrough in the

upper part Assuming symmetrical breakthrough and peak concentration represents the

center of mass of the bromide slug travel time between the introduction and

observation well pair ranges from 21.5 to 25.2 hours Rate of groundwater movement is

estimated to be about 30 ftld At Site the 4200 mg/I bromide brine tracer was

injected into PC-99R in manner similar to PC-70 After injection conductivity probe

determined that relatively uniform vertical distribution of bromide was achieved After

hours of drift pumping began and sampling from the pump discharge continued for

the next hours The results show that the center of mass of the bromide pulse was
recovered after about 30 minutes of pumping Subsequent calculations indicate that the

rate of groundwater movement is about 60 ft/d and the effective porosity is about 10

percent

Based on lithologic data obtained from well installation aquifer test results and tracer

test results summation of the rate of groundwater movement is presented in Table

below

TABLE
Site Natural Gradient

Deionized

Water

Tracer Tests

Nd

Natural Gradient

Bromide

Tracer Tests

Nd

Drift and

Pumpback
Bromide Tracer

Test

Nd

Natural Gradient

Darcys Law

ftld

Porosity 10%

25-30

45

85

30

no test

no test

no test

no test

60

20

30

65
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Using Darcy’s Law and average values for aquifer parameters and groundwater 
gradient, the minimum estimate of groundwater movement between Site A, Pittman 
Lateral and Site C, the Lower Ponds/Seep, is 35 ft/d. Based on the distance of 5,700 
feet between Pittman Lateral and the Seep the average residence time for perchlorate 
to move from the Lateral to the Wash is about 6 months.

4.2 GROUNDWATER CHEMICAL CHARACTERIZATION

Groundwater samples were collected as part of this investigation from daylighting 
seeps, springs and shallow hand-dug pits along Las Vegas Wash and monitor wells 
between the KMCLLC plant site and the Seep and analyzed for perchlorate and specific 
conductivity. These analytical results were used to map the extent and concentration of 
the perchlorate and high conductivity groundwater plumes in the shallow alluvial aquifer 
and along the banks of Las Vegas Wash. Laboratory analyses of perchlorate and 
specific conductivity are attached in Appendix C.

4.2.1 Chemical Characterization of Groundwater Along Las Vegas Wash

As part of this investigation reconnaissance mapping and groundwater sampling were 
conducted along Las Vegas Wash in March and April 2000. Using water samples 
collected from 22 naturally-occurring seeps, springs and shallow hand-dug pits, the 
downgradient variation of perchlorate and conductivity was recorded along 4 linear 
miles of Duck Creek and Las Vegas Wash (LVW) from the Silver Dome eastward.

Results show that even though perchlorate is detected in groundwater throughout the 
entire length of the survey, the only significant groundwater contribution of perchlorate 
occurs in the vicinity of the Lower Ponds/Seep area. This is the location where KMCLLC 
is currently removing perchlorate from surfacing groundwater.

The accompanying color aerial photograph, Figure 9, of a portion of Las Vegas Wash 
shows the locations of the sample sites used in this survey. Below each sample number 
is the perchlorate value in ug/l and the field conductivity value in uSm/cm. In the 
broadest terms the geochemical makeup of the wash can be divided into the following 
three stretches:

Western Stretch: This zone, between sample KM89 on the west and KM56 on the east, 
is characterized by low to non-detect perchlorate and moderate to high conductivity. 
Locations KM68 through KM58, containing between 8000 to 10400 uSm/cm, sampled a 
plume of highly conductive shallow groundwater flowing into Duck Creek and LVW from 
the southwest. The low conductivity in sample KM59 may reflect dilution from surface 
water since it was collected from a dug pit whereas the other three samples are from 
natural seeps. East of KM58, locations KM57 and KM56 continue to show low 
perchlorate levels. Conductivity levels also decrease.
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Using Darcys Law and average values for aquifer parameters and groundwater

gradient the minimum estimate of groundwater movement between Site Pittman

Lateral and Site the Lower Ponds/Seep is 35 ft/d Based on the distance of 5700
feet between Pittman Lateral and the Seep the average residence time for perchlorate

to move from the Lateral to the Wash is about months

4.2 GROUNDWATER CHEMICAL CHARACTERIZATION

Groundwater samples were collected as part of this investigation from daylighting

seeps springs and shallow hand-dug pits along Las Vegas Wash and monitor wells

between the KMCLLC plant site and the Seep and analyzed for perchlorate and specific

conductivity These analytical results were used to map the extent and concentration of

the perchlorate and high conductivity groundwater plumes in the shallow alluvial aquifer

and along the banks of Las Vegas Wash Laboratory analyses of perchlorate and

specific conductivity are attached in Appendix

4.2.1 Chemical Characterization of Groundwater Along Las Vegas Wash

As part of this investigation reconnaissance mapping and groundwater sampling were

conducted along Las Vegas Wash in March and April 2000 Using water samples
collected from 22 naturally-occurring seeps springs and shallow hand-dug pits the

downgradient variation of perchlorate and conductivity was recorded along linear

miles of Duck Creek and Las Vegas Wash LVW from the Silver Dome eastward

Results show that even though perchlorate is detected in groundwater throughout the

entire length of the survey the only significant groundwater contribution of perchlorate

occurs in the vicinity of the Lower Ponds/Seep area This is the location where KMCLLC
is currently removing perchlorate from surfacing groundwater

The accompanying color aerial photograph Figure of portion of Las Vegas Wash
shows the locations of the sample sites used in this survey Below each sample number

is the perchlorate value in ug/l and the field conductivity value in uSm/cm In the

broadest terms the geochemical makeup of the wash can be divided into the following

three stretches

Western Stretch This zone between sample KM89 on the west and KM56 on the east

is characterized by low to non-detect perchlorate and moderate to high conductivity

Locations KM68 through KM58 containing between 8000 to 10400 uSm/cm sampled

plume of highly conductive shallow groundwater flowing into Duck Creek and LVW from

the southwest The low conductivity in sample KM59 may reflect dilution from surface

water since it was collected from dug pit whereas the other three samples are from

natural seeps East of KM58 locations KM57 and KM56 continue to show low

perchlorate levels Conductivity levels also decrease
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Central Stretch: This part of LVW occupies the area between KM71 on the west and 
KM53 on the east. Samples from the western one-third of this reach contain the highest 
perchlorate concentrations found anywhere along LVW. Between KM56 and KM55 the 
perchlorate level in groundwater increases from ND to 57000 ug/l, decreasing again to 
4500 ug/l. As shown on the aerial photograph this zone of high perchlorate is directly 
north and east of the mapped outlet of the north-northeast trending paleochannel and 
the Lower Ponds/Seep area.

However, because the perchlorate footprint in this part of the wash is so wide it has long 
been suspected that an additional source of perchlorate is joining the groundwater flow 
into the wash from the western end of the Lower Ponds. Alluvial thickness mapping 
indeed found a separate sub-parallel northeast-trending channel coalescing with the 
main channel just south of the seep. Any perchlorate in this western channel could not 
have come from the KMCLLC plant site and may have come from the former AMPAC 
site. However this has yet to be proven.

East of KM55, and continuing all the way to KM53, the photograph shows that both the 
perchlorate and conductivity levels of groundwater flowing into the wash decrease to the 
290 to 400 ug/l and 2500 to 3500 uSm/cm range, respectively. This water quality 
indicates a cleaner groundwater inflow than found either to the west or the east.

Eastern Stretch: Beginning at KM91, both the perchlorate and conductivity levels 
increase again to a maximum of 3000 ug/l and 7400 uSm/cm, respectively. These high 
values occur at sample site KM65, a natural seep located in a fault zone that is part of 
the Las Vegas Shear Zone. This area has been named the Calico Hills Water Gap 
(CHWG), the place where Tertiary bedrock is first exposed in the bottom of the Wash. 
This thinning has the effect of causing the laterally-inflowing groundwater and the sub
wash groundwater, and their contained perchlorate inventory, to rise to the surface at 
this location. East of this Water Gap the sediments filling the Las Vegas Wash valley 
remain relatively thin over the uplifted bedrock.

Because KM65 and KM91 to the west, are samples of the rising sub-wash groundwater, 
it is important to note that these values (2100 to 3000 ug/l) are probably representative 
of the average perchlorate concentration in storage between the Seep at the Lower 
Ponds and the CHWG.

The next two samples east of the CHWG are relatively low in perchlorate whereas the 
third sample, KM67, increases again to 2100 ug/l. These low perchlorate samples are 
probably due to dilution with groundwater inflowing from adjacent cleaner sources. The 
higher perchlorate value in the easternmost sample is probably due to communication 
with the higher perchlorate in the sub-Wash groundwater in another fault zone.

)
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Central Stretch This part of LVW occupies the area between KM71 on the west and

KM53 on the east Samples from the western one-third of this reach contain the highest

perchlorate concentrations found anywhere along LVW Between KM56 and KM55 the

perchlorate level in groundwater increases from ND to 57000 ugh decreasing again to

4500 ug/l As shown on the aerial photograph this zone of high perchlorate is directly

north and east of the mapped outlet of the north-northeast trending paleochannel and

the Lower Ponds/Seep area

However because the perchlorate footprint in this part of the wash is so wide it has long

been suspected that an additional source of perchlorate is joining the groundwater flow

into the wash from the western end of the Lower Ponds Alluvial thickness mapping
indeed found separate sub-parallel northeast-trending channel coalescing with the

main channel just south of the seep Any perchlorate in this western channel could not

have come from the KMCLLC plant site and may have come from the former AMPAC
site However this has yet to be proven

East of KM55 and continuing all the way to KM53 the photograph shows that both the

perchlorate and conductivity levels of groundwater flowing into the wash decrease to the

290 to 400 ug/l and 2500 to 3500 uSmlcm range respectively This water quality

indicates cleaner groundwater inflow than found either to the west or the east

Eastern Stretch Beginning at KM91 both the perchlorate and conductivity levels

increase again to maximum of 3000 ug/l and 7400 uSm/cm respectively These high

values occur at sample site KM65 natural seep located in fault zone that is part of

the Las Vegas Shear Zone This area has been named the Calico Hills Water Gap
CHWG the place where Tertiary bedrock is first exposed in the bottom of the Wash
This thinning has the effect of causing the laterally-inflowing groundwater and the sub-

wash groundwater and their contained perchlorate inventory to rise to the surface at

this location East of this Water Gap the sediments filling the Las Vegas Wash valley

remain relatively thin over the uplifted bedrock

Because KM65 and KM9I to the west are samples of the rising sub-wash groundwater

it is important to note that these values 2100 to 3000 ug/l are probably representative

of the average perchlorate concentration in storage between the Seep at the Lower

Ponds and the CHWG

The next two samples east of the CHWG are relatively low in perchlorate whereas the

third sample KM67 increases again to 2100 ug/l These low perchlorate samples are

probably due to dilution with groundwater inflowing from adjacent cleaner sources The

higher perchlorate value in the easternmost sample is probably due to communication

with the higher perchlorate in the sub-Wash groundwater in another fault zone
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The results of this groundwater sampling program show that the only significant 
perchlorate source entering the Wash is the known Seep area north of the Lower 
Ponds. Slightly elevated perchlorate values found east of the Calico Hills Water Gap are 
the result of surfacing groundwater from the sub-wash storage and not a new source of 
perchlorate.

4.2.2 Chemical Characterization of the Alluvial Groundwater in the Seep Area

Plates 4 and 5 show the groundwater perchlorate and conductivity plumes north of 
Sunset Road, respectively. As shown on Plate 4, perchlorate concentrations up to 490 
mg/I occur in the main alluvial channel at Sunset Road. Northward, perchlorate content 
decreases to about 320 mg/I in the COH-RIB area and 150 mg/I or less near the Seep. 
The two east-west cross sections along the Pittman Lateral (Figure 3) and the Lower 
Ponds (Figure 2) show the relationship of channel geometry and water chemistry. At 
the Pittman Lateral perchlorate values >10 mg/I extend eastward 800 feet from the main 
channel whereas in the Lower Ponds area high perchlorate values extend westward 
over a width of about 1800 feet from the main channel. The perchlorate isopach map 
also shows some evidence that perchlorate-bearing groundwater, thought to be the 
alluvial plume from the former AMPAC plant, may be entering the Seep area from the 
western sub-parallel channel. AMPAC’s perchlorate plume in the Muddy Creek 
formation has not as yet been identified entering the Wash. Both the map and cross 
section show that the highest perchlorate values in the total saturated zone occur in 
nested wells PC-85, 86 and 87 between the two coalescing channels.

Vertical profiling of wells north of the COH-RIB in January 2000 shows that the treated 
wastewater from the RIBs does not appreciably mix but floats on the underlying denser 
groundwater. This is shown in the cross section (Figure 2) and the conductivity map 
(Plate 5) where relatively lower perchlorate and conductivity values occur in the upper 
part of the aquifer east of the alluvial channel from PC-56 to PC-97. Comparison of the 
conductivity map with the perchlorate map shows that the trend of conductivity highs, up 
to 17170 uSm/cm, lies parallel to and west of the main alluvial channel and highest 
perchlorate concentrations. A second plume of high conductivity may occupy the 
western northeast-trending channel but has not yet been proven.

5.0 ANALYSIS OF SHORT-TERM GROUNDWATER OPTIONS

The current long-term remedy calls for the construction of an 825 gpm IX-Catalytic 
Destruction plant to destroy perchlorate on the KMCLLC plantsite. Flow of 400 gpm and 
360 gpm, respectively, will come from a proposed well field at the Pittman Lateral and 
the Seep stream with the remainder coming from the plantsite. At the present time the 
KMCLLC discharge permit does not allow treatment and release of groundwater from 
the Seep or the Pittman Lateral area.
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The results of this groundwater sampling program show that the only significant

perchlorate source entering the Wash is the known Seep area north of the Lower

Ponds Slightly elevated perchlorate values found east of the Calico Hills Water Gap are

the result of surfacing groundwater from the sub-wash storage and not new source of

perchlorate

4.2.2 Chemical Characterization of the Alluvial Groundwater in the Seep Area

Plates and show the groundwater perchlorate and conductivity plumes north of

Sunset Road respectively As shown on Plate perchlorate concentrations up to 490

mg/I occur in the main alluvial channel at Sunset Road Northward perchlorate content

decreases to about 320 mg/I in the COH-RIB area and 150 mg/I or less near the Seep
The two east-west cross sections along the Pittman Lateral Figure and the Lower

Ponds Figure show the relationship of channel geometry and water chemistry At

the Pittman Lateral perchlorate values 10 mg/I extend eastward 800 feet from the main

channel whereas in the Lower Ponds area high perchlorate values extend westward

over width of about 1800 feet from the main channel The perchlorate isopach map
also shows some evidence that perchlorate-bearing groundwater thought to be the

alluvial plume from the former AMPAC plant may be entering the Seep area from the

western sub-parallel channel AMPACs perchlorate plume in the Muddy Creek

formation has not as yet been identified entering the Wash Both the map and cross

section show that the highest perchlorate values in the total saturated zone occur in

nested wells PC-85 86 and 87 between the two coalescing channels

Vertical profiling of wells north of the COH-RIB in January 2000 shows that the treated

wastewater from the RIBs does not appreciably mix but floats on the underlying denser

groundwater This is shown in the cross section Figure and the conductivity map
Plate where relatively lower perchlorate and conductivity values occur in the upper

part of the aquifer east of the alluvial channel from PC-56 to PC-97 Comparison of the

conductivity map with the perchlorate map shows that the trend of conductivity highs up
to 17170 uSm/cm lies parallel to and west of the main alluvial channel and highest

perchlorate concentrations second plume of high conductivity may occupy the

western northeast-trending channel but has not yet been proven

5.0 ANALYSIS OF SHORT-TERM GROUNDWATER OPTIONS

The current long-term remedy calls for the construction of an 825 gpm IX-Catalytic

Destruction plant to destroy perchlorate on the KMCLLC plantsite Flow of 400 gpm and

360 gpm respectively will come from proposed well field at the Pittman Lateral and

the Seep stream with the remainder coming from the plantsite At the present time the

KMCLLC discharge permit does not allow treatment and release of groundwater from

the Seep or the Pittman Lateral area
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The current temporary IX plant operating at the Seep stream can handle a nominal 450 
gpm. The Seep stream has been seen to fluctuate in the last year from about 225 gpm 
in the summer season to about 640 gpm in the winter season. The flow volume in the 
Seep stream depends, in large part, on the volume of wastewater dumped into the RIBs 
by COH and evapotranspiration by the vegetation. Since April 4th the stream flow has 
averaged 315 gpm and only been above 450 gpm for 31 out of 280 days.

The question has been raised by NDEP regarding the ability of the existing temporary 
IX system to process more water. The answer depends on the actions taken by COH. 
As long as the Seep stream flow is below 450 gpm the IX plant is not being fully utilized 
and groundwater could, in theory, be processed. The answer is equivocal because a 
method for organics destruction must first be in place, the discharge permit must be 
modified and the pumping wells and pipeline must first be installed.

Increasing the temporary IX plant capacity would require 4-6 months to install new 
pumps, piping and resin beds. Considering that the planned 825 gpm system will be on
line by the end of 2001, it makes little sense to divert resources and manpower away 
from the major construction effort to install a second temporary system for only a few 
months use.

Recovering the perchlorate stream at the Pittman Lateral, where the plume is known to 
be narrower and higher in concentration would ultimately make a more significant 
contribution to the perchlorate remediation effort. If, as the tracer tests indicate, the 
residence time between the Pittman Lateral and the Seep is only 6 months, perchlorate 
groundwater recovery at the Lateral would quickly form a brightline, the movement of 
which could be readily measured.

6.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of the groundwater-sampling program, borehole drilling, lithologic 
studies, nested-well installation, datalogger monitoring, pump and tracer testing the 
following data have been added to the body of knowledge regarding the 
characterization of the perchlorate plume from the KMCLLC plant site to the Wash:

• From the pump and tracer tests it is now known that the rate of movement of 
groundwater and perchlorate from the Pittman Lateral to the Wash averages about 
35 ft/d and the residence time is therefore about 6 months.

• From continuous datalogger monitoring at the three tracer test sites since July it is 
now known that when the City of Henderson adds millions of gallons of water to the 
RIBs it has an almost immediate, drastic and unpredictable effect to the water 
volume, water level and water chemistry in the Lower Ponds/Seep area and the feed 
to the temporary IX plant.

Seep Area Groundwater Characterization Report

January 18 2001

The current temporary IX plant operating at the Seep stream can handle nominal 450

gpm The Seep stream has been seen to fluctuate in the last year from about 225 gpm
in the summer season to about 640 gpm in the winter season The flow volume in the

Seep stream depends in large part on the volume of wastewater dumped into the RIBs

by COH and evapotranspiration by the vegetation Since April the stream flow has

averaged 315 gpm and only been above 450 gpm for 31 out of 280 days

The question has been raised by NDEP regarding the ability of the existing temporary

IX system to process more water The answer depends on the actions taken by COH
As long as the Seep stream flow is below 450 gpm the IX plant is not being fully utilized

and groundwater could in theory be processed The answer is equivocal because

method for organics destruction must first be in place the discharge permit must be

modified and the pumping wells and pipeline must first be installed

Increasing the temporary IX plant capacity would require 4-6 months to install new

pumps piping and resin beds Considering that the planned 825 gpm system will be on
line by the end of 2001 it makes little sense to divert resources and manpower away
from the major construction effort to install second temporary system for only few

months use

Recovering the perchlorate stream at the Pittman Lateral where the plume is known to

be narrower and higher in concentration would ultimately make more significant

contribution to the perchlorate remediation effort If as the tracer tests indicate the

residence time between the Pittman Lateral and the Seep is only months perchlorate

groundwater recovery at the Lateral would quickly form brightline the movement of

which could be readily measured

6.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of the groundwater-sampling program borehole drilling lithologic

studies nested-well installation datalogger monitoring pump and tracer testing the

following data have been added to the body of knowledge regarding the

characterization of the perch lorate plume from the KMCLLC plant site to the Wash

From the pump and tracer tests it is now known that the rate of movement of

groundwater and perchlorate from the Pittman Lateral to the Wash averages about

35 ft/d and the residence time is therefore about months

From continuous datalogger monitoring at the three tracer test sites since July it is

now known that when the City of Henderson adds millions of gallons of water to the

RIBs it has an almost immediate drastic and unpredictable effect to the water

volume water level and water chemistry in the Lower Ponds/Seep area and the feed

to the temporary IX plant
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• From the groundwater sampling program along Las Vegas Wash it is now known 
that the bulk of perchlorate enters the Wash at the Lower Ponds/Seep area. The 2-3 
mg/I of perchlorate sampled at the Calico Hills Water Gap is likely the average 
concentration of the sub-Wash perchlorate inventory upgradient from the Water 
Gap.

• From the additional soil borings in the Lower Ponds area, better control of alluvial 
thickness and Muddy Creek structure shows the existence of a poorly-defined 
second alluvial channel which adds some unknown quantity of perchlorate, quite 
possibly from the alluvial plume from the former AMPAC plant, to the Seep area.

• From the nested well installation in the Lower Ponds area it is now known that the 
entire saturated thickness of the alluvial aquifer is anomalous in perchlorate for a 
width of about 2200 feet.

• From regional groundwater sampling and updated potentiometric surface, 
conductivity and perchlorate concentration maps, a better appreciation for the extent 
and concentration of the perchlorate and conductivity plumes and the hydraulic 
gradient from the plant to the Wash is now possible.

Based on the results of this investigation the following five recommendations are made:

• Design and build a groundwater capture system near the Pittman Lateral to partly 
feed the planned IX-Catalytic Destruction plant to be built on the KMCLLC plant 
facility.

• Drill a series of boreholes in the poorly-defined alluvial channel in the center of 
section 36 to delineate the channel and incorporate the new alluvial thickness and 
Muddy Creek structural data into the maps.

• Install wells in some of these holes to monitor for perchlorate and conductivity.

• Annually sample groundwater in all available monitor wells from the KMCLLC plant 
to the Seep and analyze for perchlorate and conductivity. Construct up-to-date maps 
of the plumes using these data.

• Annually sample groundwater seep locations along Las Vegas Wash and monitor 
changes of perchlorate and conductivity concentrations.

Seep Area Groundwater Characterization Report

January 18 2001

From the groundwater sampling program along Las Vegas Wash it is now known

that the bulk of perchlorate enters the Wash at the Lower Ponds/Seep area The 2-3
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concentration of the sub-Wash perchlorate inventory upgradient from the Water

Gap

From the additional soil borings in the Lower Ponds area belier control of alluvial

thickness and Muddy Creek structure shows the existence of poorly-defined

second alluvial channel which adds some unknown quantity of perchlorate quite

possibly from the alluvial plume from the former AMPAC plant to the Seep area

From the nested well installation in the Lower Ponds area it is now known that the

entire saturated thickness of the alluvial aquifer is anomalous in perchlorate for

width of about 2200 feet

From regional groundwater sampling and updated potentiometric surface

conductivity and perchlorate concentration maps belier appreciation for the extent

and concentration of the perchlorate and conductivity plumes and the hydraulic

gradient from the plant to the Wash is now possible

Based on the results of this investigation the following five recommendations are made

Design and build groundwater capture system near the Pittman Lateral to partly

feed the planned IX-Catalytic Destruction plant to be built on the KMCLLC plant

facility

Drill series of boreholes in the poorly-defined alluvial channel in the center of

section 36 to delineate the channel and incorporate the new alluvial thickness and

Muddy Creek structural data into the maps

Install wells in some of these holes to monitor for perch lorate and conductivity

Annually sample groundwater in all available monitor wells from the KMCLLC plant

to the Seep and analyze for perchlorate and conductivity Construct up-to-date maps
of the plumes using these data

Annually sample groundwater seep locations along Las Vegas Wash and monitor

changes of perchlorate and conductivity concentrations

17



7.0 REFERENCES

Kaufmann, R. F., 1978, Land and Water Use Effects on Groundwater Quality in Las 
Vegas Valley: U. S. Environmental Protection Agency, EPA-600/2-78-179, 215 pp.

Kerr-McGee Chemical LLC, 1998, Phase II Groundwater Perchlorate Investigation 
Report: prepared July 15, 1998.

Kerr-McGee Corporation, 1998, Preliminary Report on a Hydrologic Investigation of 
Channel-Fill Alluvium at the Pittman Lateral, Henderson, Nevada: prepared by 
Steven R. Lower, Hydrology Services Group, October 19, 1998.

Kerr-McGee Chemical LLC, 2000, Work Plan for Seep Area Groundwater 
Characterization: prepared March 22, 2000.

Errol L. Montgomery & Associates, 2000, Analysis of Rate of Groundwater 
Movement Based on Results of Tracer and Hydraulic Tests Conducted Between 
Pittman Lateral and the Seep Area, Henderson, Nevada: prepared December 19, 
2000.

Nevada Department of Environmental Protection, 2000, Workplan and Schedule for 
Long-Term Remedy for Removal of Perchlorate: letter from Brenda Pohlmann, 
NDEP, to Susan Crowley, Kerr-McGee Chemical LLC, February 15, 2000.

Nevada Department of Environmental Protection, 2000, Hydrogeologic Investigation 
Report: letter from Brenda Pohlmann, NDEP, to Susan Crowley, Kerr-McGee Chemical 
LLC, October 9, 2000.

Seep Area Groundwater Characterization Report

January 18 2001

7.0 REFERENCES

Kaufmann 1978 Land and Water Use Effects on Groundwater Quality in Las

Vegas Valley Environmental Protection Agency EPA-60012-78-179 215 pp

Kerr-McGee Chemical LLC 1998 Phase II Groundwater Perchlorate Investigation

Report prepared July 15 1998

Kerr-McGee Corporation 1998 Preliminary Report on Hydrologic Investigation of

Channel-Fill Alluvium at the Pittman Lateral Henderson Nevada prepared by

Steven Lower Hydrology Services Group October 19 1998

Kerr-McGee Chemical LLC 2000 Work Plan for Seep Area Groundwater

Characterization prepared March 22 2000

Errol Montgomery Associates 2000 Analysis of Rate of Groundwater

Movement Based on Results of Tracer and Hydraulic Tests Conducted Between

Pittman Lateral and the Seep Area Henderson Nevada prepared December 19
2000

Nevada Department of Environmental Protection 2000 Workplan and Schedule for

Long-Term Remedy for Removal of Perchlorate letter from Brenda Pohlmann

NDEP to Susan Crowley Kerr-McGee Chemical LLC February 15 2000

Nevada Department of Environmental Protection 2000 Hydrogeologic Investigation

Report letter from Brenda Pohlmann NDEP to Susan Crowley Kerr-McGee Chemical

LLC October 2000

18



Figure 1 
\

e
J
n
6
d



MW

wmM

x L i
! rT/u

:A1
c I

^ /!

I
L ^ -

>76 • PC-74 ,
•fe

7 \7

POTS •

7

7*"

Ifc77 j]
fWM

J~~\

^c_w 7. .■^Tfl , PC_62

vj^lr5 \( S> >

HMW_13 m

M_S

HWH_14

k7jy\

r

■\ <—Y i— •'— try:
HMW_15

PC-53• ■

l' ? /r<
B

S

7^4

0 r

>iV

'7/^ tflT"

i;
jv-

7- ^_,2

PLATES 2-5
■, ■ ■ j--} (■ \. >
M J-i7'SEEP

PUMPING »

PC-67 4
7090 V

i

99 PC-9*PC-92

I
/I

■ /) in >’
“ PC_S6 j

* |1/ >

77J

HSWI^-2•_

2 --;V-
2. *

1 ;
/

HSW_6 HSWJS; ---- -

77V

r1

filfw

xV-i .-j
:5V

■
.7.

PC 10
--------------------  - -:irjr7J-7-“ r-n^r r- t'.TT?

— » ■■, ** "* *** .\w

r-T;:727-

'•
> 'Titl

• •*»*»

7r-----
vc_tu ----- Dr.Lrr:-

rBv

-Yt-- Sk

. ,

h7
>X

PC* - - '

'A

x
■A 7-X

la

C

x

■■

' ~"i
X

X L
"X A (

1 X7 X) : !

i

JvY—'-yy--;

-7

A m X-'--
Lx

.

; ^ m

H fv \
!y A-V- y A-...X

7

H« H59

7)
-A

nw — --j ■ - - " ttt-7-- - —• MC73#
11; MC60 | ^ X ^^M_94M.9SM_96

: .r Jt: -■» * ■ * • •---• - •---* ■------

• MC06 »jj7B9 «

MC/c^cxig03j

PC 64 *PC 64 pc ss
^ •

- ■-- A. >v--"x7 A:7;A7-«.'-:A'rT'iTt'

IXx'1 iX/>

;; '2:|jAAiixxf

*’ A -*1

MC49J

V. '
..X;

. • :

MC4S :.x

^X-ri ;7y A--
;.7 7.- ~7r777 ' ■■

oXX iATXXXr 7

9MC51
i* •

X

MC93

•' t <

1 "/ ;■ - - y

X

; •

P006

xr

X

.75

MCS9

H52
• *

•- •
FIGURE: 1 

LOCATION MAP

y

"j? *» M101
• “r

« « S, M*6= 3 S. u „ W u *6 M.87 M-9B

i/i

x-xA-

;

M_39 AXAi!
H. 14 *' W-37 * • • a -

• M_89

• ACCESSIBLE MONITOR WELLS (JUNE , 2000) 
■ SOIL BORINGS AND P&A MONITOR WELLS 

A,B,C TRACER TEST SITE

LAND OWNERSHIP 
BMI
Chemstar n
Kerr-McGee 
Pioneer 
Timet

\|f-

J

1000 2000 Feet

n_s

41009

PC_59

n_s

0.79

P%62

41114

MW_S

36

4-1MW_is

PLATES 2-5

SEEP
PUMPiNG
STATION

_______________ TEMP IX ______________

C-9S

LOOt

SO

PQS6

PC_56

pit

sw
115W

_2 HSWi
._ ._

31
Pc_I

Az_i-I
44413

-45w_s

MWK5

as as
Lt6

HMW6

MWK4

45W_i

12

PC 10

Ki

P0J4

-I

P43211

PC_31

4449

TR-I2

P066

Pc_so

PQJ7

Pool

P003

P002

POO7R

PC_37

18 4-442

410011

P005

PCs4

47

MS
M23

4g 4-434

t4-g 1162

I%479
1S MIX

M_49 Ü48

tPui

M_BA

FIGURE
LOCATION MAP

ACCESSIBLE MONITOR WELLS JUNE 2000
SOIL BORINGS AND PA MONITOR WELLS

ABC TRACER TEST SITE

41101

41102

M_z72 M_S7
M4 sllÆ

ao3R

M6t MJ01L7
t72 M_13

W_4

L% LE IS

MS s%
4114 M_37

St
M_49

SI-AR M_$

01
J2D4

LAND OWNERSHIP
GM
Chemstar

LIIJ Kerr-McGee

Pioneer

LIII Timet

1000 2000 Feet

4117



Figure 2

CO



WEST

(sj pc-ai <S) PC-87 *564'

13.7
Muddy Creek Formation

riOURE i 2
HYDROGEOLOGIC CROSS SECTION 

EAST - WEST 
PERCHLORATE STUDY

LOWER PONDS TRAVERSE
S. R. 63 E.T, 21 S. R. 62 E. Sec. 36 Sec. 31 T. 21

1560
Pc 96 1593 pcOS 1551 Pc 97 1549

EAST

WEST ______________________

Ptt67

37b0_1 _261

1600
LV 027

PC78 1567
PCN2 559

50

1586

P10js6td

1600

t6

HSC1
P9Jet.d

MWKR MWE7slIt.d Is LV 019 Pc 91 1992 Pc93 1549 MWER

sAWN
.ssdgs

1570
69

Pc88 1551 1554
Pc92 1552 Pc94 1549 1560

cio

PERCHLORATE STUDY

HENDERSON NEVADA

TD1340

LOWER PONDS TRAVERSE

21S 62 Sec 36 Sec 31 21 63E D5.SSNARL 19-01



[
Figure 3

-Ii

13



EL
EV

A
TI

O
N

 (FT
. - 

M
SL

)

1660-

1620-

1580-

1540-

1500-

B

WEST

Projected MW-0 MW-P
L676 1643.8’ 1640.9’
1641.1’ 1.2 2.3

MW-Q
1643.8’
0.01

L653 L651 L649
1631.2' 1629.6’ 1624.2’
0.03

PC 70

MW-K2 (projected) 

PC 55

PC 20 PC 18 PC
L647 L645 L643 L641 L639 L637 L635 PC 19
1623.8’1625.6’ 1619.3’ 1623.0’1619.5’ 1621.9’1621.3’ 1618.0’

0.01 0.04 0.3 190
290

PC 17 
1617.3’ 

410

16 PC 14
PC 15 PC 13 
1617.3’ 1616.4’

PC 12 PC 11 
1616.0’ 1619.5’
230

PC 10 
1619.0’

4

B’

EAST

Projected
PC 9 PG 214 DM—4
1622.0’ 1620.6’ 1620.9’

-1660

QUATERNARY ALL 

SAND WITH

UVIUM (SAND, SILTY - 
GRAVEi^^^AttCflt)'

7
sdy clay clay sand

MUDDY CREEK FM. (FINE GRAINED FACIES) 
Clay, silty-sand clay, clayey sand

PABCO
ROAD

slty clay

I/O

I
-1620 •

-1580 <
>
LlJ

— 1 540

33,-148’
clay±gypsum

0 400 FT.

VERTICAL EXAGGERATION 10X 

r’=400’(H)

1 ”=40*(V)

148 TD
FIGURE: 3

HYDROGEOLOGIC CROSS SECTION B -B’

rf7Z77> CLAYEY ZONES IN 
GRAVELLY SANDS WEST - EAST

STATIC WATER LEVELS 
MEASURED MAY 2000 PERCHLORATE STUDY

1.2 PERCHLORATE VALUES IN GROUNDWATER HENDERSON, NEVADA

(MG/L) . ND non-detect

PITTMAN LATERAL TRAVERSE

DATE: 7/15/98 
REVISED: 1/12/01

DRAWN BY: arl

Projected MW0
1676 1643.8

1641.1 1.2 1660

-J

1620
La

-1580

-1540

WEST

UATERNARY ALLI

SAND WITH

MWP MWQ L653 L651 L649 L647 L645 164 1641 1639 1637 1635

1640.9 1643.8 1631.2 1629.6 1624.2 1623.81625.6 1619.3 1623.0 1619.5 1621.91621.3

2.3 0.01 0.03 0.01 0.04 0.3

JVIUM SAND SILTY

PC 70

235

MWK2 projected

pcss

PC 20 PC 18 PC 16 Pc 14

1660

1620-

1580-

1540-

1500-

sdy Clay

-J

-j

MOSER

ROAD

if

clay sand

MUDDY

EAST

Projected
Pc PG 214 DM4
1622.0 1620.6 1620.9

Pc 19 PC 17 Pc 15 PC 13

1618.0 1617.3 1617.3 1616.4

190 410

290

1616.0 1619.5 1619.0

230

CREEK FM FINE

Clay siltysand clay clayey

GRAINED FAdES
sand

PABCO

ROAD

slty clay Ity

400 FT

148 TD

33i 48

claygypsum

VERTICAL EXAGGERATION lOX

400H
4OV

CLAYEY ZONES IN

GRAVELLY SANDS

rz STATIC WATER LEVELS

MEASURED MAY 2000

12 PERCHLORATE VALUES IN GROUNDWATER

MG/L ND nondetect

FIGURE

HYDROGEOLOGIC CROSS SECTION -B

WEST EAST

PERCHLORATE STUDY

HENDERSON NEVADA

PITTMAN LATERAL TRAVERSE
DATE 7/15/98

DRAWN BY art

REVISED 1/12/01



Figure 4

p
e
in

6
d



Depth (ft)

OOOOJ^MOOOCD-UrOO
bbobbbbobbb

Q.
0)
-o
3"

i
S'

—

9/11/00 0:00

9/18/00 0:00

9/25/00 0:00

10/2/00 0:00

10/9/00 0:00

10/23/00 0:00

10/30/00 0:00

11/6/00 0:00

11/13/00 0:00

11/20/00 0:00

■n
to'
c
(D
■tfc ■ •

■o
01

0)
ff
> -4 10/16/00 0:00 ^
o
m
■D 
H

o

$

m
73

11/6/00000

11/13/00000

Co

Cl

Cl

CD

-o
-I

-I

.a

NJ

9/11/00000

9/18/00000

9/25/00000

10/2/00000

10/9/00000

10/16/00000

10/23/00000

10/30/00000

I-

11/20/00000



k...

Figure 5 e
in

6
j



Depth (ft)

7/10/00 0:00

7/17/00 0:00

7/24/00 0:00

7/31/00 0:00

8/7/00 0:00

8/14/00 0:00

8/21/00 0:00

8/28/00 0:00

9/4/00 0:00

9/11/00 0:00

9/18/00 0:00

9/25/00 0:00

10/2/00 0:00

10/9/00 0:00

10/16/00 0:00

10/23/00 0:00

10/30/00 0:00

11/13/00 0:00

11/20/00 0:00

11/27/00 0:00

12/4/00 0:00

12/11/00 0:00

12/18/00 0:00

12/25/00 0:00

microiSiemens/cm

cC

In

-I

-p

LI

Depthft

Is_a

Isis

7/10/00000

7/17/00000

7/24/00000

7/31/00000

8/7/00000

8/14/00000

8/21/00000

8/28/00000

9/4/00000

9/11/00000

9/18/00000

9/25/00000

10/2/00000

10/9/00000

10/16/00000

10/23/00000

10/30/00000

11/6/00000

11/13/00000

11/20/00000

11/27/00000

12/4/00000

12/11/00000

12/18/00000

12/25/00000

-s

is

microiSiemenscm



Figure 6

9
O

J
fl
6
J



fill u id a n

—
de

pt
h 

to
 w

at
er

 f
t

IC

F
ig

u
re

P
C

-9
9

S
it
e

D
E

P
T

H
T

O
W

A
T

E
R

d
e
p
th

to
w

a
te

r
f
t
j



Figure 7
:/

e
J
n
6
Id



F
ig

u
re

 7
: 

P
C

-8
7
 (

4
0
0
 f

t 
W

 o
f 

P
C

-9
9
, 

S
it

e
 C

) 
D

E
P

T
H

 T
O

 W
A

T
E

R

-
I

F
ig

u
re

P
C

-8
7

4
0
0

f
t

o
f

P
C

-9
9

S
it
e

D
E

P
T

H
T

O
W

A
T

E
R

0
.0

1
.0

2
.0

3
.0

4
.0

5
.0

D
e
p
th

to
W

a
te

r



Figure 8

g
e
in

6
u



F
ig

u
re

 8
: 

G
R

A
P

H
 O

F
 S

E
E

P
 F

L
O

W
, 

P
E

R
C

H
L

O
R

A
T

E
 C

O
N

C
E

N
T

R
A

T
IO

N

A
N

D
 M

A
S

S
 F

L
O

W

D
at

e

—
U

ns
cr

ee
ne

d 
Se

ep
 S

tre
am

 F
lo

w 
Da

ta 
—

M
as

s F
low

 R
ate

, I
bs

/d
ay

 0
04

Se
ep

 S
tre

am
 C

on
ce

nt
ra

tio
n, 

PP
M

 0
04

 
Po

ly
no

m
ial

 B
es

t-F
it 

Li
ne

 (U
ns

cr
ee

ne
d 

Se
ep

 S
tre

am
 F

low
 D

ata
)

Po
ly

no
m

ial
 B

es
t-F

it 
Li

ne
 (M

as
s F

low
 R

ate
, I

bs
/d

ay
 0

04
)

Pr
ep

ar
ed

 b
y 

E
ve

re
tte

 M
. S

po
re

8
0
0

7
0
0

5
0
0

C
t S
C

L
L

Q 4
S

0
0

C
C

5
0

6
0
0

4
0
0

3
0
0

2
0
0

1
0
0

1
5
-M

a
r-

0
0

F
ig

u
re

G
R

A
P

H
O

F
S

E
E

P
F

LO
W

P
E

R
C

H
L
O

R
A

T
E

C
O

N
C

E
N

T
R

A
T

IO
N

A
N

D
M

A
S

S
F

LO
W

U
n
s
c
re

e
n
e
d

S
e
e
p

S
tr

e
a
m

F
lo

w
D

a
ta

S
e
e
p

S
tr

e
a
m

C
o
n
c
e
n
tr

a
ti
o
n

P
P

M
C

1
0
4

P
o
ly

n
o
m

ia
l

B
e
s
t-

F
it

L
in

e
M

a
ss

F
lo

w
R

a
te

lb
s
/d

a
y

C
l0

4

S
M

a
s
s

F
lo

w
R

a
te

lb
s
/d

a
y

C
1

0
4

P
o
ly

n
o
m

ia
l

B
e
s
t-

F
it

L
in

e
U

n
s
c
re

e
n
e
d

S
e

e
p

S
tr

e
a

m
F

lo
w

D
a
ta

4
-M

a
y
-0

0
2
3
-J

u
n
-0

0
1
2
-A

u
g
-0

0
1
-O

c
t-

0
0

2
0

-N
o

v
-0

0
9
-J

a
n
-0

1
2

8
-F

e
b

-0
1

D
a
te

P
re

p
a
re

d
b
y

E
v
e
re

tt
e

S
p
o
re



: 
Figure 9

6
J
fl
.d



RG
9_G

RN
DW

TR_
SUR

VEY
 apr

T
R

A
C

E
R

li
S

T

S
tT

E
B

K
M

5
5

4
5

0
0

6
9

0
0

S
A

M
P

LE
ID

P
E

R
C

H
LO

R
A

T
E

u
g
h

F
IE

L
D

S
P

E
C

IF
IC

C
O

N
D

U
C

T
IV

IT
Y

u
S

m
/c

m

K
M

6
7

2
1

0
0

4
3

0
0

W
E

S
T

E
R

N
C

E
N

T
R

A
L

E
A

S
T

E
R

N

K
M

6
6

4
6

0

4
3

0
0

K
M

6
8

N
D

K
M

6O
K

M
5
9

8
0
0
0

N
D 4

0
0

3
8
0
0

K
M

5
8

3
1

9
4
0
0

K
M

9
2

K
M

5
6

K
M

7
I

K
M

5
4

2
9
0

2
8
0
0

N
D

3
4
0
0

4
9
0
0

K
M

7
0

5
7
0
0
0

K
M

6
2

7
7

6
5
0
0

K
M

9O
1

7
0

5
8

0
0

K
M

5
5

K
M

5
3

3
2
1

2
5
0
0

K
M

9
3

K
M

8
8

N
D

6
4
0
0

K
M

91
2
1
0
0

6
5
0
0

if
r
4
9

tA
C

E
R

T
E

S
T

S
It

tC

O
L
D

B
M

I

P
O

N
D

S
S

E
E

P

S
E

E
P

/S
P

R
IN

G
/P

IT
L
O

C
A

T
IO

N

IT

K
E

R
R

-M
cG

E
E

C
H

E
M

IC
A

L
L
L
C

F
IG

U
R

E
G

R
O

U
N

D
W

A
T

E
R

S
U

R
V

E
Y

F
O

R
P

E
R

C
H

LO
R

A
T

E
E

N
T

E
R

IN
G

L
A

S
V

E
G

A
S

W
A

S
H

1
4

0
0

C
O

LL
E

C
T

E
D

A
P

R
IL

2
0
0
0

2
8

0
0

F
e

e
t

D
A

T
E

A
U

G
U

S
T

2
0

0
0

R
F

V
IS

E
D

D
E

C
E

M
B

E
R

1
2

2
0

0
0

a
ll

F
1G

9
G

RN
DW

TR
S

U
R

V
E

Y
a
ix



Plate 1 e
e



26
,7

20
,0

00
 

, 
26

,7
30

,0
00

V
\

’ ^ *

#:-.v ^

N

'kumh:

n*, . ..

MifliL«
yu.

ipffl /
i'Cr isZj&vi •-r.rn

!;|i

i! ' *• v:v -A*. \. ,\*

A—

•w •, <'
A

'.V'VV -

«»-.+-- 1—t------ .-----!i'

J •
ii-r

\
K -•' x^' % '

\ L „X N^v Sf

Jj \
A--'' |r>xt:K Y~- A

;
, ■
X •

'V
\

?

"T

:i ■

\ i

Jv ■ . ■

N

mmm^

■ '/-In \-

J

^A<1; x ,-■
\

.

FT]

A

•; C-;X =^:rieS -F'. - • '-Cysf^

'—

A

26

- / .Ajyj^'SsJ‘■A v

a !

•J
X/Mr-- ,. 'Lo^y\ '•

V A
-s=

Russell Road

■O

L •a

‘<c-
■ A

-•if-- -

!U

■\ IrVX'

l_

7

kBMIlW 1

V .

] ; f s.x \

XN XXj) / //S^v
v

s

v

V
V

V

r\

a

SfeSiHi

?> CXr^livk

■
11

A--i-‘#

|lj >Ak4

A “/r

Sill.

Mil

FpSp
S:4&4Sg'

------ yW=- ::

. __

Cv vEn9
,'0 (A

'Vx^i-xILa,

;r  ̂AML
rOi Jfc Stpkjk^L

i|

) Ml-p^gX------- ----

A / AiO

){ An XA^,

V ’
\

A v

lm.

A-

xmMiu 
maatAi Al-W

iMtml

’( w aka/ -a

.j'- -r //

I

J rA\v\

/UYL-yA
a. .^A44-

^skSiA?»»

••'7 A y0 \ z^1 
/ ^

f\ FS7 A , /iAivA k,(K^A JVa,M^41s

n jVUa

■ ■
J

\mX,

.y...:

Las Fcgas Was/i

SsI X.23+J r (

(X " •&>

AIM'

A),
r̂  AS

.y xwajw^’x
o jyAArJtmA

'■-A
''

- PLATES 2-5

AA?

v

.; A W

At7,4 '=p-x

TV

i

,*snnA ; V

1

AAA!c

; Xfi v4' 
(C lh x V V x

. \ %.

. V • ^C'-X •'
_______________________

•„ •'—^ A
1 A

»
I% —<- \

iJSA

- AV

1 u

n nu y

irlmA-

x ® "Al]) i / \
'•A-

/

W|tx

Mlb

) / r
II

^ JiMU-

ataw v

t/Y'x r,
^ a/Ta 
KM Ay / / /til.

JT7 ftf

//A-
:

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

;F

’ ^ J C

/

1 1617 161

ESE.B7

fA-Jy irp^

'•AAAU. v

y-- / 'Va •a A V' . A

A:A
yA>-

A A6D«

H g'v^7

,/\A

LG232^q231 *

. XAAAAK

_ "a A A. ?

A| — ■

16A6

I ------  ~

\
X A

X

it

> vr

\/

' *-------------------• / ASSUt^^ ^---
><C_ ___ |——------------

^ 1 *'* * 1 ' * ' 2X. T T

------ 1620

— 1624

11

\i"Z'
f\ c* A:

..V.

J

\T~

fL\J y

A y

Am
..v MW_Z

'X.Wx., , X. ,,
1 k- ^trsJSL

k '*0° t^xT

IwMVjv

1

u,

A- \:A : A!\—Vy (

!X
A_!x zb
inAvA.11.. AA ! F

lA'1 X x,v.
■ _ ~'IJi" i tt'-'v n

V'

■■

J

)l A-A ^-''vX': V-’ yi If : !
'i, / \l \j AA La lArr
MAI/

XX ^———^----------S
X. -------- I ~ «-!. 5 ----------------

r | •• -•■—•■• V, .....:-TM
PC, _____ _

k

,, - , g— ,

■ 1———_

\ ^—--—ZmI ^ •—SB

X XMJZ^ZTT---------- ---
/v y ■ ■ w

s

— 1628
:.. :____ -

1632:
_________

LG013

^

/ / x: PC.-65,

yy -
y y .■?<___ _

—

X MC62 •^>N
> m

______ 2

(AxVlry

07 TV

—Jt

'y.':-5'.A

'Syr** ■
_

166

PG220

'jsyAAy^yJiM s 
s a# y: a sAWs/^

PO07R

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

! ir/i57!5? Z. r,x‘

~ ' 1684

'.%. S"
V ¥*

i _
w

pcX* 1696

m a
~\\PG219

Jas' s

POU2
• HMWWTt?

HMW 10 *
•

V\>
'

A M

A

M6/V-LX-180J---#-4--

A/

;ka- v*y A-, yTri!|

^ySSooTANi
; A , vV>-. IfWAfK

=> \w

"Vv'V

- VP" ’

Tr
fjs v

^1720-
1140

tTl ^i|\JZ_J <=> «  y:Jr~ ---- .—t
ykg?^C'-fe:l‘ AAvSrin ulH PfflBBSiT

- / nil 1 \PrO$ Mr-.' ' n

iri^ A f x a//v) vAh J i—jaaIfaA ■ .
- v m :.. -•-A .-..............a

V r
a—v v;

7v

I w

MIOj/'
IM102

5,s !•

1704
1708" 

-1712-
-17A§^"''.

'V HMWWT7..» --

Tir—'

HMWWT10
k •

WTB 6

HMWWT8

IV

■ ■■ VinA tSKfW^

•:yA

■ 1 H09
• _

<3^^,.. 1728.,

Sfk^IL................»..- Alt* Jl
T

WTB_6
HMVVWT9

r-
r-

( AA-i s^s SM
T21S

-rx

V
A

1

7SSS
■S s s

; -MW

MmML'

¥r

/

j/y

IrtmrSu

/

ml 4 /
r1' ' yjHf( /J' (•.#>: /. . _
(I ■ 'A ( •rvf / Yi
° /

HMWWT1

jfkS7, hM, J>-

■/MVVSff-xM

,

ol

;ry a r
r-r' 7WSS~:

^ Jr Afli

rr /

AyrT'; vr rvTjVAw

•/ 2oa

;
V # vt..A •-/

✓
/ •

/

?A./T.rK C;:|.

//'

/'

FmTIMf

cr 9
/ /
/ •

v/yyyyT7Lr;7frvrR

7
•or oA' ■ ’ A

ili itijs/jR

/V

A y-4

/A

HMVWVT6 X
• # ‘

y/W

r - e i ti/^

/
>V ,4- /

7
f—! • nlliC

J.

% .-4* r
- ^

7-
lAf r.

Jvj,
?v

>=R

SmBAv.

Sfcvs?

|A A l

v A W

!v nv
k NIL

AX
^-r> -vVy-^ t »*w^x-i6i j*:* -

mijto
. f ----------

H08 HOT •

1-----------------
j purrr

"o"

AU-
1!!

\XX;
TT/K'^vA ' ■W\/ v

y^r'. ,

Mr

IM

•• • - • -. / v

'Ayyi-kpu. v .\

AV Vv

ra y.r V r

/—\ w\f w

A-T

) J1
>r r*5J:

i >P^

FORMER 
/ PEPCON 

PLANT
MAI

MW A«r

^-sy-

1HU

V
"SMlJ

■"l—.

/KV *-

A/ItO. l/k SAVAGE

■■ ’ ......-—
/VyA r^Vo kXrCXr'

L- _____

•^:?

.^MaadP"^,

^zr'rvp_yix2

Xv r//VyVkT CS v—-

AXfliJVA

# f

rVokr

V X

1760'

rA-Xr-X--"'
•" M97 ^ '  .*'&. .

^-TVr^-''5k#«i
"JW? il'

LJ:MCUjM:-

Pwr -«—r> r
k o---'' )i k- -

\CK 4 CK>4r ••

Xi

—

I
:__

ixiJXA
f 1;,. y y kV/ .-yn! x

* ^ —- —p L-i

__________ A_______________ V r f-; A) t-wfl
• ' ' /' ' -

/
‘

Cf5\ E/
v •..•.,.,.. ■51 Vy

/

r. k.i
Hr

/
4ffimttnrMii ivi o .rki \kv W; fxiIt Xii v

h

i-T*.

n —M

/r

'' r' /

IH*

y...

2/y
v'- ■ ^

y

'rOO

>^w%;

'V

v ^

■•;

A'v

iilaf
iVV'V^OO-vT' 

SC:** '" - ^ rv>;

■V - -

./ -y

I'M, fr .. ■

— X-' .• • .:v\,
■■trXr:.V r^r 
__ r^M- O'V'1'-. •- .>• /-
HBH/ , -'rWr,v

J&LX ^ .
#

vVi

V ^

BBS'- i

X-T-;

y

^'VAr—4-
O ^aJ^E*raSff‘‘‘

•"
'y\\yv i —1 ‘ t, . -

•r
Or

- sf'S^^LA.x
COFSS^Sj^

XrXXrk

-—\ yy

• ' A/Moviyk
X

«

XX «1 fiI g

_ r. . V •' - V ,->V XX

.■ •-'
MFM2MMyyy§y .

//^AVy/AO*;

o vry^:^r.\<, ., -v v.-
Vr x| Z' ^ . ' ^r’lArXXryrsVOiSPS' ltS t* .£-ts. -'rrvt1..,.^ . ' .y. . ;X, . ". //~-r

^rkWVk •fCM "aX yvro*-. 'S

\ls
:

AYi/yw

Aa

viy-yx
1 ' '', V.i 'rk

/WrA / nx-ry^nrr IV

yyMFrryyoy vy
oaV FMF'rVtkrn /-'2-vX)rvr'-. \F\r-,

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

//■yyyrxy or ys

k -iy

/ -'y • /
-^-'OOr

r.
Xi-4’\ +At‘. . zZ, •• •. yr '"■ x^Sh.
v

*

dco cr 
IaO^lL

•• vr>iCOXr^. 
isOOs, W 'rf.'-' >7

ity'r

m/ri?

XT ..•-x x,',./. ;- M • *S7. l -• S~^S\ f'^r'j L' •

R63E W
"O- '/ ‘ ...'.z

. ,'7-TV'?.X^V• — — ->—%£<' r
4: .-" y<y>.<

O - .Ap^Ass
■' ••■ ^ v'iV1' . r •y /Q.•r-wor . r-- --i

v

fc4-V-

Ztc

y/v r
-r

.. .̂ -.- -:- - --------:-:--:o ; -------- - ... -

vw I

Mr . ^4-r-r

o,
-AvjryrA 

. ::. • : . .
$7 Vi/Ar^yyyv .^KS

rsy

• •*-~..f-.•ycx

PLATE: 1

POTENTIOMETRIC SURFACE MAP 

QUATERNARY ALLUVIUM AQUIFER

MAY, 2000

HENDERSON, NEVADA 

AREA
x^<-

V

Vx

; r.-

-1700- ISOELEVATION LINE OF POTENTIOMETRIC SURFACE
(------- SURFACE IN FINE-GRAINED FACIES OF MUDDY CREEK FM)

► - DIRECTION OF GROUNDWATER FLOW
• ACCESSIBLE MONITOR WELLS ( JUNE , 2000 ) CONTROL POINTS USTED IN APPENDIX C 
■ SOIL BORINGS AND P&A MONITOR WELLS 

A,B,C TRACER TEST SITE

LAND OWNERSHIP 
BMI

”J Chemstar 
] Kerr-McGee 
i Pioneer 

|------1 Timet

A

yywxk 

yy-yrk'
1000

C.l. = 4* AMSL

1 inch = 1,000 feet 
1:12000

2000 3000 4000 Feet
%

r/ V- Date: Oct. 11, 2000 Revised: Jan. 17, 2001 Nevada East (NAD83)

POTENTlO_SURF_MAY00.«jy
820,000 830,000

26
,7

20
,0

00
 

1 
26

,7
30

,0
00

IlMt6

820 000

ct
26

rCDG
--

831000

Las Vegas Wash

Russell Road

St

St

t%

4%%%

30

%%

29

4r PLATES2-5 %to LMW2

/___ S%11 -r
SEEP 4t.sa ..asv

ii YLatera

34

St

5%

5%

5%

BMMW_1

0%

MW7s

\\

N15\ ThL
wwk

Zeb
P0230

PC._59__j

.----
too

MW

MW

\%S
Ht_15

Th____________

cvL4

5%

5%

r_\

t4\

5%

5%

tT5 P044

MwJT

99
pc_ga

pc-si
16 cwJ5

1552

PG256 1S5e

____
156

_2 HsW_iHSW_.2

1572

157

pc-I-r 158

LlL22

jtt2

jfl8

1620

1624

1628 T1

T\ lp
L6

Mz

AZ_2

-_-----_-----_
II

flea Se

32
33

ESE_87

L324G23l T2IS

_g

G22i

hM4l-150

10 MW_ MW_P2

PG2z

Pow

5/
/1

S/

HM%%71

___________

c3

L0225

AC

0o
wo

PC

.C

44g

a-
PC_65

TR 16i

MC624

167

M5M_%

761

167

Mr

Ł80

03

16M-

1688

H32 A5H20
fflPH42

tIC5g
I23

a-
6A

Me M18 PQ2 1696

tb MVCAG

MI
MID

M102
1704

1708

t0230 Er

M_86M_87
1712

M5A
N- M6 M7l 72M73

j.t4.-1i11D3Rjr

HIS

-------__----

4$A-a ---- __--_1_
R91t8f -_

ycP IILC
__1

flit

1-139

_.-Mj 42019$

----
S_I

st--- j7ser

AE

_-------

-j-- Lo4It

---a--- ----i--__
MJ6M_Th _S__t

_____--r

-1 flea

FV6

M77.--

-- ----- M97
--a

it
-------- Ltrr6a

a_----
MW

___

-a
.1

4__ k-io

__4 MTQ2

4js0___-

P0219

HMv
HMwIo

--

/fŁ/
t/

1632

1636
______________________ Po W013

1640

1644

PODS

c_________
wB_4

HMMqTh

MMT1o

Wigs

HTMrT9

nil

CIç4

55

RT
l.r

.-

HMW

iT- MW0 MW-CX-161

H13

MWE C4
%iy FORMER

PEPC0N

-Mr%

15 arE 14 TR

_AN

MWp

Lake ad Dv

AL

Ii

17

830000

820000

SRW

or

5-

18

R63E

PLATE
POTENTIOMETRIC SURFACE MAP

QUATERNARY ALLUVIUM AQUIFER
MAY 2000

HENDERSoN NEVADA
AREA

1700 JSQELEVATI9N LINE OF POTENTIOMErRIC SURFACE
SURFACE IN FINE-GRAINED FACIES OF MUDDY CREEK FM

DIRECTION OF GROUNDWATER FLOW
ACCESSIBEf MONITOR WELLS JUNE 2000 CONTROL POINTS USTED IN APPENDIX
SOIL BORINGS AND PM MONITOR WELLS

ABC TRACER TEST5ITE

LAND OWNERSHIP
BMI

Kerr-McGee

LIII Pioneer

Timet

C. 4AMSL

inch 1000feet

12000

1000 2000 3000 4000 Feet

ct.112OOORevisen1ooi
Nevada East NAD83

POTENTIO SURE MAYM



L

Z
9

4
8

1
d



26
72

60
00

 
26

72
80

00
 

26
73

00
00

 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_

26
73

20
00

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

26
73

40
00

1200 Feet

Nevada East (NAD83)

26734000________________________________________________________________
26732000________________________________________________________________

26730000________________________________________________________________26728000________________________________________________________________26726000

cv

cc

N-
cc
c%l

HSW_5

28

HM_3

824000 826000 828000

flI tI

830000

25

27

Las
832900

Vegas Ifash
CA

mnr

/77

pj

30

PC6I

34

59

32
PC

20

Mv ta

40

LGOI7

DC58

32

25

//
MW_S

42

2O

PG252

32

n_MWO MWf

HMI

FISW_3

18

PG224

27

HSW_2

17

38

53

32

HSW

21

Pc52

33

PC3

24

PC C7
PC\pc8 C-.\ 39

26 36

31

AZI

25

I-IS

V6

\\

/WI6

J/
W_K4

2Pc1

aa___3Leaan..ssttCan

4.-

cI I0L_.SarT

20

18

PG23I

16

PG232

P046

42

16

DM4

___
z..la .WiI_Y

vIv 27 Ujj PG2t3

32 31 34 22

X653 L65I wr ttTff4r 1Z47 a.4y Lt L627 L623 L621 L6.46524
19 19 17 20 14L641 IL 25 /63/ 25 24

15 //L

MWK1
PG23A

25 Pc 5o pc25 PC_24 PC23 PC2
-3

see

T.21
---T sç

Pc

37

SN

225

824000 826000

MW

////T/T/2

V/7 T/

PG14

20\

828000

PLATE
THICKNESS MAP OF THE
QUATERNARY AQUIFER

HENDERSON NEVADA
LOWER PONDS AREA

30- ISOTHICKNESS LINE OF QUATERNARY AQUIFER

ACCESSIBLE MONITOR WELLS JUNE 2000
SOIL BORINGS AND PA MONITOR WELLS

SEEP PUMPING STATION

ABC TRACER TEST SITE

CROSS SECTION LINE

C.L 10 Ft
LAND OWNERSHIP inch 400 feet

BMI
14800

Timet

400 800 1200 Feet

Nevada East NAD83

830000

Date Oct 18 2000 Revised Jan 17 2001

832000 NKQUATJQUSpr



Plate 3
P

la
te



26
72

80
00

 
26

73
00

00
 

26
73

20
00

 
26

73
40

00

PC-76p-4
1-

824000
826000

828000
830000

832000

-4

as Vegas WaEh 30
150

Co

N% 25
C-77

PC95 flfl97/C-78 C-

-p

It

80 _K
1524

__.-MW

C-79 PC PC-861567 \% 1553

PC 3e PC85e1HSCI 151

PC-8

PC-92 PâEe MW
156 PC69 1498

Pc1-gj8

15% PG216 DW2

1516
433

15

\s%tzs
1522 1504

PC621563

LGOI71531

C61 %\
15P_

_T

534 P60
1553

PC57

%S PG256

PC56

1515

1534

1M6
ca
CN

_13 P226
1552

PG253
HW

ttit

I-tM_i

1557

1558

\9
HW3

HM_2
HSW

154 1565

15

31
_K5 1PC8PC_4 pci

HS

PG224 PC-98 N0E C52 PC5 PC3
iss

1557
Pc-jo

1566 57 1570
1565 1552

1560 1566 1567
1571

HM
cv -F

MW15

15 1573

1563

HSW_6 HSW_5
-4
CA

1591

LG022

PG231
PG232

1600
1596

1608 MW4

1591 DM5
1501ee

1583 C---- gt.AtPkiciPt
LGO2I

1571

________iSSO 9o
os

ePc_12 DM41590

PG215

T.21
N-

L651 647 1L645 L643 L641 L639 L37
99

L62 1582
L62 4cjg

596 59 00 ____J_I

ii 221575 152 1589 1583 1585 1588 158 1597

MW_O MW_

115681 156 1589
t567Pcii Pc_io _____

031610 1608 .3

1601

676

1612 16 1604
1605 1612 1605 1594 1593 18

11 Lfl L61 L615

STRUCTURE MAP ON TOP

PLATE

1617

1606

1622

the

MUDDY CREEK FORMATION
HENDERSON NEVADA
LOWER PONDS AREAMW_K1Pc46

PG237 PC 50
25 Pc_24

PC23 161 ISOELEVATION LINE OF TOP OF MUDDY CREEK
ciiBIS

1598 1607 1607 1610
ACCESSIBLE MONITOR WELLS JUNE 2000

1615

SOIL BORINGS AND PA MONITOR WELLS
SEEP PUMPING STATION

ABC TRACER TEST SITE

CROSSSECTIONLINE
ci io FT AMSL

1620

ll
L.j I1L1

LAND OWNERSHIP inch 400 feet
JJBMI

14800
MWAJ

1o Timet
400 800 l200Feet

PC48

41
1825

-F

1623

----
co

1613

10
Date Oct 18 2000 Revised Jan 17 2001 Nevada East NAD83

824000
826000

828000

830000
832000 STRUC MUD CRK



Plate 4
P

a
te



26
72

80
00

 
26

73
00

00
 

26
73

20
00

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

26
73

40
00

“T

TTT

fx

my—

: :

4-

J.
'■—""r

.... , r- -f---- ; ; r.... r—' J f--j i: I ~ - ; f
'; j---- 1---- ! j-...—j— - j; j...... - j..... - u j---- j—.. i | j"*

---- :: i----i— > j ’---- ---! j1........ ;•---- j j J ■

tirr-t

1 hi

VluIII/L:
v”! ’**«”*" '

i \ ; \Ll
1 !jh

‘it '■

: t;
-ij j;—t J; . r /

'• --//<---- '-rJl.! \
-j i i

yjh:yny:''r^

Vvv^-V
l"'"'

i• -

rfnr!\i j ; • ' ; r-
\ \ * V .•*' —■ * “*"i- —^\ ‘ J*-‘ _ •

it-'f:r\ \ili 
. , \ :

\ +■ \

i-.'-n \ • i • V'f—i

.....l,i-11

T L\r'f>hfcj V Jterfrv
•vft; ywi-iMfr—
I ' ^-r^rtrr'^/"■'/; r . . ,

t ify;1jy±±:! .
: 1 i.----K vV'-. 7 I '// ."T •" 1

r r\. • i i iV

i

-I \ V ' : i :

1 -*
, - j ; i I

. i j----] ' !-----L .. j j-

i t j • —i::—4-—•;|r; yK.. .. ,!---- i-----ji-
----1— •

...... i}!r±Z3!:^
...' h 11..... f- i;:.::

—)!.—^ ]{[....
j!1—

—,—pr- > •

PC-74

\

u ) 
: vn ,

%

PC-77

pc-f’a'

<o.ot

■

__
pc-ai

HSC1
■

PC-80 
PC-79 * 

f9

■
PC_68

PG216

HWH 14

. •
.... <0.12

V

<0.12

\\

i \

MWJ

a<«

___ __ j,a— — — -t tmm

L -- ■

^ //
HM 2 HSW 1

HSW 2

...

+

: !

HMWJ5

<-L

+

/'

y

;■
■. - --l-i -

PG213 

L619 L6'17 I

HMW_9.

c

-\^y

\T

HS\

HSW_5

. . ___

rv Ay

PG231
PG232

P

DM5

--V /
LG021

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

~y^r\ 
f;d

' ' :-.:A;AL.;jA

/ /
'

:T IT iTTT

. - . i „ . - : ■— • i - PG241
P

II ui -M - -r4 !l K? ! •--4 ;;i ] [ V ; I CC

III hi nif-
mi i! 1-1-4!ri ilj

L—I ' ' I • ... i i:
U4lr3 mn1’

i ! : i-
J.....I......ill ipfr

SlrHU

tti. . 'i!i i; i j i ■ ■ i • rr
‘ :-.l .* - A--'- t; -!..i i

*r-
j I (IT] +i-;

I j j • ! I i ; . . i ! :-T*1-' i U I ill ; 1 t i t t ; i i !_i
f : . • ; , ' • ; , : • ; : i I I ■ ! ; . ! 1 i . • ! :

• -J.IJ ■.LLLlI.mlJ!
•Mil' _

,__i ...i : L. J?

Mi I rrt^- ! iL _

PG215

Mr PG214

A \

7”. 27 S. 

T. 22 S.

1

A

PLATE: 4

PERCHLORATE IN GROUNDWATER MAP

of the

QUATERNARY ALLUVIUM AQUIFER

HENDERSON,NEVADA 

LOWER PONDS AREA

—100— ISOCONCENTRATION LINE OF PERCHLORATE IN ppm 
• ACCESSIBLE MONITOR WELLS ( JUNE , 2000 )
■ SOIL BORINGS AND P&A MONITOR WELLS 
^ SEEP PUMPING STATION 

A,B,C TRACER TEST SITE 
A------- A’ CROSS SECTION LINE

LAND OWNERSHIP 
|---- 1 BMI

I I Timet

C.l. = 100 ppm 

1 inch = 400 feet 

1:4800

400 800
M —

1200 Feet

r Date: Oct. 18, 2000 Revised: Jan. 17, 2001 Nevada East (NAD83)

26734000 
26732000 

26730000 
26728000 

26726000
__

__
1________________ 

- 
- 

-- 
1 

---------------------------
1------------------------------------------------------------------------------------------------------

—

824000
826000

cv

828000

7-

NN////rl

//

830000

Las
PC-77

pc-fd

cv
F-

832000

as
-4

85

K7

PC-91

PC6

12.6 PC-94

PC-92 PC-93

______ Al
3.7

Pc59
84 PC

PG216

60

.56

DW2

58

11

LGO17

PG256

_____
2MW_V__

0.09 0J4

HSC1
LG27

_7_

____7__ 0.01

PG230

HW

HMW

0.12

MWS

0.04

36

HMW_15

0.12

HMW_16

1.4

do

______-- -4--s

HM_2 HSWJ

PG253

PG224

HMI

HSW_3

HSW_2

2PC5

PC 4PC7
PQ1p28

1.1

31

Co

AZ1

HS

HSW_6 HSW_5

HM3

MW_O MW_P

12v

PG109

PC46

PC47

0.03 0.01

L843T

vvW__1

LG022

P13231

LGO2

P0232

DM4

0.Q4

MWI
PG237A

DM5

wiii3tkiA
_____1

a__se
R1 21

i4 -_..-l -- -- \_ LI

P0215

lIT

PC

824000

MWAJ

82d000

22S

PLATE4
PERCHLORATE IN GROUNDWATER MAP

//

PC23

G24i

82000

PC

l00

ABC

of the

QUATERNARY ALLUVIUM AQUIFER
HENDERsON NEVADA
LOWER PONDS AREA

ISOCONCENTRATON LINE OF PERCHLORATE IN ppm
ACCESSIBLE MONITOR WELLS JUNE 2000
SOIL BORINGS AND PA MONITOR WELLS
SEEP PUMPING STATION

TRACER TEST SITE

CROSS SECTION LINE

LAND OWNERSHip
LIII SMI

Timet

830000

ci. 100 ppm

linch400feet

14800

400 800 1200 Feet

Nevada East NAD83
Date OCT2000Revis3an oi

832000
PERC_GRNDWATER.WF



-U

cri



26
72

60
00

 
26

72
80

00
 

26
73

00
00

 
26

73
20

00
 

26
73

40
00

+

V
; i

;•
MW V

! t

^»TT^ %

+

"T" [ i! ! i ---- i.

I I

if—r....i;r...

-1---- - j , |_...
■i --- l. ? V

^~l~r
j! —l/j

! m

j
A

HWH 14

2910

'■ j f} i

C

;ji i—'f'W//---i;ri u

■ ...r -

• -!-)! ; (i....i

: !

A~l

■■H
uiji^nR

v ■■ » i ivr.... ; if _
\ +■ \ 1' C'! r

d if -HlJilJ
....Uv.... ,l..... ...... .....

..... ,,
■ H^sTfnfl

---\ V- ^

vr
V \ >\ L'rn
■ ^ 'T ; - i :

r Ai-. u-
, > \ V' _J • ll'7 7"

i
•V7

► ••
Cl ?/0i............

■ : y:.-; . t i^-,u

...... .. -T

K 7T1". ]! L-'f

3

1
- n—L-i/r'rrtiin:v*” i \.......j I ?-----

| j ] -—lj;~... }•\ — i {-- —.....
vr=77-Ni....

; r t iiL...! ^ '"*i-----\ ;;! :---- 1___r « r----
-r. i., ,r ——liirj

■ ui Hr r iP i
f:z:3 ir4ri h-1

rr

i 1

\ ■ .
MW_S

•

2950

4-

2,

-7 "li

MW P

^^];;rr-p 
J.. I.1..L

g mw o

— — j-—_____________£360— — -
------------

PG109

A’
/

J

1
7

' 1

/

! i

i!

WW 1

5880,

/C

,0^0/a

TF47 “Lm 

'13000 L643T 17170

s c

L631T

PG237A
MW_K

Hli

7 ! T

i

Wash

PC-91 • PC-92

PC_58

HSW 3

HSW 2 
HSW 1 • “

(/
V

5900

l621

10___ ______ CT-^
PG213 ■

■ L615
■ ■ !

L617

5510

l

V

71

PC_fC8 -

7C.5 • H- 8590

HSW 6 HSW 5

HM_3

-j c ---

a

PG232

-
DM5

■21

,1
....... •

-T>C2TJ

Ul

PG215
.. . - 4-v -■ .1

r 7^" W
V'

izms.

T. 22 S.

......

: P0_5o

j r
!1 .J j j. i • , |—j • .

ir-HlS-'Hlh !in:lj ; p- ..-f.——
77 ] i!! | ' f--—i : i

Am

MW_AJ

4---^ __• : — 1 j—< ■ i j!__ ;
h'i 11 ~j~ i i......!

! .; „i_. Ilf s- 4 1 •7^7i' : —;' ■■ . i i i '
! ’ I..... fSr... :• \ , i ~A ~ ' —i-

.[...._1

i i

PC 24

uiir.
y. —•.-.

mm

tH? I
■'■m.

■' i

PC^

V

PLATE: 5

CONDUCTIVITY MAP 

of the

QUATERNARY ALLUVIUM AQUIFER

HENDERSON,NEVADA 

LOWER PONDS AREA

[% ! : !j_! K] |

!

i L..i .J ; L •

nr-....lii-r'y--
:;i nujj;4

■ ' : , ■—k**' i ■
rpir

.j,—
iirfinra

m
' i j ■ i j j.. ,:..L! i

..j_.. ..... i
• ■ r Hm

i l tm~j i r-r-1 • r_t".. |—►— ■—j—
i. i— • ... j., ~,

nr,, 'ip 
1;, ; ; —?— ; ,____ .

;,m7 i! ii Tsynrnw
-.!4U+4U! :

i.;
T: •

i UU :.L.:.U

: i i

—6000— ISOCONCENTRATION LINE OF CONDUCTIVITY IN uS/cm 
• ACCESSIBLE MONITOR WELLS ( JUNE , 2000 )
■ SOIL BORINGS AND P&A MONITOR WELLS 

SEEP PUMPING STATION 
A,B,C TRACER TEST SITE 

A-------A' CROSS SECTION LINE

K
7

LAND OWNERSHIP 
I IBMI 
| | Timet

C.l. = 2000 uS/cm 

1 inch = 400 feet 

1:4800

400 800 1200 Feet

j.. r~
..-7' •: •

Ir>' Date: Oct. 18, 2000 Revised: Jan. 17, 2001 Nevada East (NAD83)

26734000________________________________________________________________26732000________________________________________________________________
26730000________________________________________________________________26728000________________________________________________________________26726000

824000
826000

828000
830000

832000
PC-74/E LasVega Wash 30

PC-77
____1

pc2O
PC- P095 tg7 7/ 1\

--

C2
6970 7_icY ia PLANT

Pd-äo MWK6 WK7 NI 551O 1%

____________ ___

p79 k84 PC-86 AoPC-9O/ ___
HSCI

5820 PC-85
PC-87pji -Y 9740 PcPC69

6900 /- rr 91p9 3MW_K827
9870 7150 r-

7640 PG216 DW2P63280

PG230
5570

10040

Pc61

pc.jg

Pc6o

8540 P056

7470

PC58 PG25
9380

HTTHH
HU

L1
PG253

MW_S

//
._ HSW_1

HSW_2

HM_1

C7

HS
Pc-i pP

PG224
Pc-98 _53 52 _f5 9660

8590
AZ5_1

12720

8540
HM_3

HSW5

nsF

PG231

LG022

DM5W_16

LGO21
8580

K4

8700

I_4_e.eoIu
5b43

SI bi

Oct

qPe cd
DM4

555

PG215

21
8430 eee

MW_O MW_P

17120 444012180
ioeaaaLt1eanaaeª3_ae flSfleaaaea_aaa____ae_ flrPCLL eeea e__ 3Li

22
PGIO9

5880 13000 L643T
124 17170 63 L631 L629 L6 L625 1623 621 L61 L617

L61T
PLATEvv_1

CONDUCTIVITY MAPSj
ofthef0

QUATERNARY ALLUVIUM AQUIFER$s
HENDERSON NEVADA// ig LOWERPONDSAREA

PG237A MW_K1

6oo ISOCONCENTRATION LINE OF CONDUCTIVIW IN uS/em

P46

_50 49 Pb25 Pc_24 23
ACCESSIBLE MONITOR WELLS JUNE 2000
SOILBORfNG5ANOpMoNIToRwELLS10

SEEP PUMPING STATION

ABC TRACER TEST SITE

CROSS SECTION LiNE

PC47

NDOWNERSHIP cm
BMI liflCh400feet
Timet

14800
PC48 MWAJ

PG241

400 800 1200 Feet007/

12
/1

Date Oct 18 2000 Revised Jan 17 2001 Nevada East NAD83

824000

826000
828000

830000

832000
SOCONOUATERN apr



A
ppendix A

CD



DEPTH
IN

FEET

fT-

iO —

s
/b ■

Zb —

ir-

LITHOIOGIC DESCRIPTION

o ^ & GuMei. uysl-k^
S t& j <^^11

% ^ ^ •t' L>OU-^eA-t.YT
Z.* cJ ‘an-, „ v/ol oo Ya I c $

'Z Vt - v'f SAs 50L 
^ JL 5'r 1 +

■U

P‘0'0

V°a. o .

5- 'b' I’I'A-jSAkJ'O U’/vnin^r 
0 r«-w.l» J y-i c •*-« s-* H 
^ b 7* 1 bvy| • 'S

l^p -le» -Z. '* /

>*- SeLu^ Cl^Av/G L
t^/ s * i "t . cjry t> ry^
x/O / cgrn^.'Kj'Z-" u>/
C>1 ✓«. - JA-A *•»>«a^-riv. 
Jo - Jl s i(4-

Z\ - -z-^> _ c.l'-j jtam-d , gr"|
gv-o, s*L vc.

\ ) v-)e>^______ /
- 5~ ( ra.^i*l. I ^j

v'c.-£ bci. vvs(>.4)ri'< .
44. s\4^

j«L 7c>X> f’^^Y'cuovl

Cjbw^ C^o\oLpl«-5j
b^tvl

3>7 - 4g> W^lA-x-r-

■) 5 Cr a-4-L«.VA_A. '■
4-Vy V\^ tA. ^

<j

P

UNIFIED
SOIL
FIELD

CLASS.

4>*«
ii;;
,\'o

1

bV:

£•?
b?0’ ^6-: o .,o

? O'.'
• 6 (J

I
•<c«d;

■i-i.d 

•,•0 ^ 
•e.o-u-

* p»-^ ‘ O *

■fi-P<3-'

GuJ

SM\

Qw-
G>r^

sc.

Gu)

J- Water Table (24 Hour)
-5Z. Water Table (Time of Baring)
PID Photoionization Detection (ppm) 
NO. Identifies Sample by Number 
TYPE Sample Collection Method

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

1

E

AUGER

CONTINUOUSSAMPLER

u

N

ROCK
CORE

NO
RECOVERY

BLOWS
Pffl

6T’
PID

(ppm)
SOIL SAMPLE

DEPTH

cU^pfQ 7' 

<P XT-.+'Z'

REMARKS OR 
FIELD OBSERVATIONS

4-Zc?-oo

CP-e. rcX-, t^cL )
■4'7£-oo

o w \ d p.
G zi'

,. y u>-rg@ z.^ *
4--7-&-oo _

GRAPHIC LOG LEGEND

CLAY

DIE SILT

H SAND

EJj GRAVEL
RW SILTY 

CLAY

DEBRIS 
I FILL
I HIGHLY
I ORGANIC Iff AI|
I SANDY 
I CLAY
I CLAYEY 
I SAND

□ . 

□ .

DATE DRILLED
O o

PAGE
/ of Z

DRILLING METHOD

MSA
DRILLED BY

Gts (?Jt CT H CC_
LOGGED BY

EXISTING GRADE ELEVATION <FT. AMSLJ

DEPTH
IN

FEET
LITHOLOGIC DESCRIPTION

SOIL BORING LOG KM-5655-B

KERR-McGEE CORPORATION IKM SUBSIDIARY IboTbot4 BORING

Hydrology Dept SEA Division K41 CL_L. Yen Se rson hi NUMBER 74
I-

to
UNIFIED

SOIL

FIELD

ClASS

PID

ppm
SOIL SAMPLE

NO

o.8 Gj4VCL

cc11tII UV.tfly

rct.uqJ4ouio\tyr

tclccs votcov.ics

--c Sj\ 5L
tu/ su

DEPTH

P.-
-p

-O

a-
rthsAlalJ ttJ/YvI

rsvtt P-c Ir vu-f

bYfl
SC1 %5

V-IL-Vt Cro.-4

tA--lo

Is

Lfrfl

o7

s-

Pa
0.0

jç-2-I sA1 C.TZAYCL

t.jrriin.arsiIt jrybr
volc 0rav V1

Vc- 3m-A wua.4rIV4

2-/da --

-t9-oo

c1 SA.iD

cnn 4-vc
Qa-.Jof L1Oa..4

r-ntJ_

at dcsv%F

YO

rtt
-.- v4ri.c ry

34

ZSfa5J 70Zrtrttk

oi 0b1ks/
but-IAtrs

I-

44

000

34e ku.-Iªr
7b.t_S

C-1.- ScD-44traJL oi

4-aØ-oo

F-

UI

.1 Water Table 24 Hour

2- Water Table Time of Boring
PID Phataianizatian Detection ppm
NO Identifies Sample by Number

TYPE Sample Collection Method

SPLIT ROCK

uN BARREL
AUGER

CORE

THIN-
CONTINUOUS

WALLED
TUBE

SAMPLER
NO
RECOVERY

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

I-ISA

CLAY

11111 SILT

El SAND

GRAVEL

FiN SILTY

tiN CLAY

FiN1 CLAYEY
FIJ.1J SILT

Pi DEBRIS

IS FILL

NIGHIT

ORGANIC IPEATI

SANDY
L1 CLAY

EI3
CLAYEY
SAND

LI__
LI__

DRILLED BY

C% 9114

kR54q
EXISTING GRADE ELEVATION FT AMSLI

LOCATION OR GRID COORDINATES



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

BORING -j-, _ .
NUMBER T C 7 ^TVlrvi C_ LL C_

UNIFIED
SOIL
FIELD

CLASS.

DEPTH
IN

FEET
BLOWS

pm
SOIL SAMPLE REMARKS OR 

FIELD OBSERVATIONSLITHOLOGIC DESCRIPTION
DEPTH

tyo
6 ‘ <0
A?6 O <5.0 
a '

SAmT? , yv-v - vc

5'G.-7«7 sll-/ sdy CLAy'j ' 

^rT-> ^ v"y tJ-rtA t rn , \-t-Jf.

Slci v (-—
S’v^v^v. A-v'# y.-

’ (L-O-w-v 4“lK \ J 1 o /o

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

ZL of Z-DEBRISFill

SANDSPUT-
BARREl ROCK

COREAUGER
ClAYEY
SANDtls GRAVEl e \«Z\SWTHIN-

WAllED
TUBE

CONTINUOUSSAMPIER NO
RECOVERY

existing grade elevation irr amsli

ClAYEY 
SI ITDEPTH Depth Top and Bottom of Sample 

REC. Actual length of Recovered Sample in Feet

SOIL BORING LOG KM-565S-B

KERR-McGEE CORPORATION jKM SuBSIDIARY ILOCATION BORING

Hydrology Depi-SEA Division kti LL 14 t..tS tn hit NUMBER 74

5- SA-vc1
-Sk rr r%1 lflCAr Sj

5I4-t1o4fw/ O/ ycinult

5-7O Iy sdy CLAy

3fln

c-scYo vc-vnc

wa4-vsc

---r3 1010 t.VC-y
se.k

L.Lo-JC

7- Water Table 24 Hour

Woter Toble Time of Boring
PID Photoionizotion Detection ppm
NO Identifies Somple by Number
TYPE Sample Collection Method

SPLIT

BARREL
AUGER

ROCK
CORE

THIN-
CONTINUOUS NO

WALLED
RECOVERY ________TUBE

SAMPLER ________

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

DEPTH
IN

FEET
LITHOLOGIC DESCRIPTION

UNIFIED BLO
SOIL PID

FIELD ppm NO DEPTH REC

SOIL SAMPLE
REMARKS OR

FIELD OBSERVATIONS

be

bc
-0

.0

0.

s-i

u..rrt Sr-i Pt

qJ-J 7.3

tV$ 7100

StJ

T7 Jo1

-1

CLAY

11111
SILT

SANDY
SAND L5J CLAY

CLAYEY
Cs GRAVEL SAND

tZN SILTY

NN CLAY ______

flN1 CLAYEY
Diii SILT ________

LOGGED BY

EXISTING GRADE ELEVATION FT AMSL



£iv\l L-LC K)\/
DEPTH

IN
FEET

LITHOLOGIC DESCRIPTION
o

Is
UNIFIED

SOIL
FIELD

CLASS.

BLOWS
Pffi
6’

PID
(ppm)

SOIL SAMPLE
DEPTH

REMARKS OR 
FIELD OBSERVATIONS

S _

—

l/—I

VO—

y>-

3b-

T^C 75^ K i o
sui of PC 74 .

of- PC~)^

c
3 -o* \ V?

o
° V N *^\

3 ^

5A rv-\ pc-ET

© Z-S -VV vm, rxG>c^e,/< 

7- 6>

TP5

i v 4-o
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

SPUT-
BARREl

THIN-
WAUED
TUBE

a

n

AUGER

CONTINUOUSSAMPIER

J]

- 13 v-Uut-

lu ;> \o EUU

if
4-Zl-OO

\7 zV
4-^7-

GRAPHIC LOG LEGEND

Cl AY

ROCK
CORE

NORECOVERY

I SILT

1321 SAND

EJJ! gravel

DEBRIS 
I Fill
I HGWf
I ORGANIC IPf AT]
I SANDY 
I CLAY
I ClAYEY 
I SAND

□ . 

□ .

DATE DRILLED
4-in- oo
DRILLING METHOD

Hsa

PAGE
) of I

DRILLED BY
Cdwv? 11 CK.r\ LL_

LOGGED BY

E.EXISTING GRADE ELEVATION (FT. AMSLI

SOIL BORING LOG KM-5655-8

KERR-McGEE CORPORATION 1KM SUBSIDIARY ILOCATI0N BORING

HydrologyDepi-SEADivision KME. L-L Wtvàt-Yor\ NUMBER 7C
DEPTH

IN

FEET
LITHOLOGIC DESCRIPTION

UNIFIED

SOIL

FIELD

PlO

ppm
SOIL SAMPLE REMARKS OR

FIELD OBSERVATIONSNO DEPTH REC

C-i

z-s

75 101

scJ PC 74
Pc.7L

tt\ \orj

fVR 54rrtPLE

@Z.S4\yLt

ri-I
7-

Tv 4r0

-cç7-

4-

tRyc zs
At

\JZt
4-z7-oo

I-

Water Table 24 Hour

Water Table lime of Boring
PID Photoionization Detection ppm
NO Identifies Sample by Number
TYPE Sample Collection Method

fl
IVISPUT AUGER ROCK

CORE
VN

BARREL

WALLED
THIN-

CONTINUOUS

TUBE
SAMPLER RECOVERY

NO

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

GRAPHIC LOG LEGEND 6t DRILLED

L7
PAGE

of

CLAY

BE Slit

GRAVEL

CLAY
SILTY

CLAYEY
SILT

FILL

HIGHLY

OtGAHICIPEAII

SANDY
CLAY

fS
SAND

LIII

DRILLING METHOD

f\
DRILLED BY

Co --- fl t..

LOGGED BY

VR%3H
CXISTING GRADE ELEVATION Ifl AMSLI

LOCATION OR GRID COORDINATES



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

KM SUBSIDIARY
tffNACL LUC

DEPTH
IN

FEET

6-

UTHOIOGIC DESCRIPTION

\v’ -i-t-A-

lo ' SwJ o l PC75" 

(z-0 1 5uj 0^ Pcm-)

See. oP PC 7^ 

K'44v}Wc^y

T£>

O

P
o

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

I

SPUT-
BARREL

THIN-
WALLED
TUBE

[|

I

AUGER

CONTINUOUSSAMPIER

m

N

UNIFIED
SOU
FIELD

CLASS.

ROCK
CORE

NO
RECOVERY

BLjOWS
Pffl
E’

1-v^v.a i .
Hg-tAcjeCSoA , NV

BORING
NUMBER PC 7<i

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

5<s:-r

'S'-z.c>' 
\7

<8 »t. ■zfl'

_4- -3 a ' O O
f« 7.Z

C-orr^.

GRAPHIC LOG LEGEND

CLAY

LLUJ SILT 

iH SAND
’TliEJ_5 GRAVEL

V̂Y

p=^ HIGHIY 
r-H OtGUC iPEAt|

SANDYI CLAY
I ClAYEY 
I SAND

rnri clayey bliJ;SILT

□.

DATE DRILLED
4 -2S-oo I of I

DRILLING METHOD

HSADRILLED BY

l\aiAGe_-
LOGGED BY |

^_________EXISTING GRADE ELEVATION IFT. XMSO

BORING LOG KM-5655-B

SUBSIDIARY

LITHOLOGIC DESCRIPTION
SOIL SAMPLE

.Y Water Table 24 Hour

.2 Water Table Time of Boring
PlO Photojanization Detection ppm
NO Identifies Sample by Number
TYPE Sample Collection Method

Nil
SPLIT-

BARREL
AUGER ROCK

CORE

THIN-
ONTINUOUSWALLED

TUBE
SAMPLER

NO
RECOVERY

DEPTH Depth Top ond Bottom of Sample
REC Actual Length of Recovered Sample Feet

Pc74

5J çgd
0c c14-

seeS

4r

-r

iq

TD

TR SrnfL
et3- 00

7.Z

con 8600

__
z8oo 4-tq-oo

-I

SI

CLAY

11111
SILT

SAND

GRAVEL

1N SILTY

FSN CLAY

ISN1 CLAYEY
ILLIJ SILT

HSA
DEBRIS

NIGHLT

ORGANIC PEAII

ESZ1 SANDY
LsJ CLAY

N31 CLAYEY
LN SAND

U__
U__

UNILLtU BY

C0s% pStaP\C.t_
LOGGED BY

tXISTING GRADE ELEVATION FT MSL

LOCATION OR GRID COORDINATES



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

LOCATION
si Kl\/

BORING
NUMBERKm c i— L_ c_

UNIFIED
SOIL
FIELD

BLOWS
PER

DEPTH
IN

FEET
SOIL SAMPLE REMARKS OR 

FIELD OBSERVATIONSLITHOLOGIC DESCRIPTION
DEPTHCLASS.

S,|. sW-Uj SAMTJ, 
SA-SR/

JCr-tS 7» 3 I ) "J—

S J Ly g 5A

si I Ay . Zo»/0 vole

4^ t"

3.1-3'+ g fK-VO'y 5AIAT?, vt-vc
bv-Ki ,-al. sUy Ip-t-'sT ,

U>TR Srsipu ‘Z-t-'OcT 
fH 1.$ ~

CsrnA.. C>&<ao —

^ nw t (

Wn-c. m .
-fc> >&’/a . AOosAli-j v-f-vc

P <>-r>A

la -t^
So j?por--kcL gtahu\e<i

GRAPHIC LOG LEGENDJ- Water Table (24 Hour)
-2. Water Table (Time ol Boring)
PID Photoionization Detection (ppm) 
NO. Identifies Sample by Number 
TYPE Sample Collection Method

/ of 2.DEBRISFill DRILLING METHOD
HIGHIY
ORGANIC fPfAT) DRILLED BY

C,0 >i-n pn A n
SANDY
CLAYSANDSPUT-

8ARREI ROCK
COREAUGER

ClAYEY
SANDEJJ! GRAVEL

THIN-
WAllED
TUBE

CONTINUOUSSAMPIER NO
RECOVERY

EXISTING GRADE ELEVATION IFT AMSLISILTY
CLAY
ClAYEY
SILTDEPTH Depth Top and Bottom of Sample 

REC. Actual Length of Recovered Sample in Feet

-7- Water Table 24 Hour

.2 Water Table Time of Boring
PlO Photoionizotion Detection ppm
NO Identifies Sample by Number
TYPE Sample Collection Method

Nil

BARREL
AUGER

ROCK
CORE

THIN-

WALLED
CONTINUOUS NO

RECOVERYSAMPLER
TUBE

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

SOIL BORING LOG KM-5655-B

DEPTH
IN

FEET

LITHOLOGIC DESCRIPTION

KERR-McGEE CORPORATION NM SUBSIDIARY

Hydrolo9yDept.-SEADivision IKMC t_L

LOCATION BORINGt4 NUMBER PC 77
UNIFIED BL

PIDSOIL

ppmFIEL

SOIL SAMPLE

NO
I-

DEPTH

REMARKS OR

FIELD OBSERVATIONS

SPtrD

vf-c3sA-SR brn
io-S7c SII

teo4 5J4 Iic.-J-

Zc-z.SY/0 u-I--y- Vc yoft.

JJ

II 2-I
sii- rcwt.\/ St.t9

t4y nt4-rri zo/ voc
CaXICAt

40

ID

LI- rOy5AU1Vtt
DbV1 -et Qt ta

ZZ-L4 cA/Iv-LItIQJ

Z1-3 cia-c in

-Ic 0/o v054h v-f-vc

cL-PIA

Sky 5Lbrn
5o..4oh/i vPcA sd
C- -v-rLn IQ -1S O-3

corrorL foIc

UI

CLAY

11111 SILT

liii SAND

GRAVEL

R11 SILTY

tsN CLAY

ISN1 CLAYEY
11111 SILT

DEBRIS

El
HIGHLY

ORGANIC PEAT

SANDY
Ls1 CLAY

I1 CLAYEY
bJ SAND

LI__
Eli__

DRILLED UY

LOGGED BY

EXISTING GRADE ELEVATION In AMSLI

LOCATION OR GRID COORDINATES



4<-

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

KM SUBSIDIARY
Kmc, llc

DEPTH
IN

FEET
LITHOLOGIC DESCRIPTION

4-0- ^ S14-^j
-T-Yc u>/ 3o-5f/. o^r^r.. 
ptV>l7l«.«5 0 t l/plc 

i rVM no r Ifi.

v/. J^JarA Ca-V c i fv ^
.&(2-AL^lCyoIc i Is.^)

TP 4S"
rA_ ~W> Ji-v I I I)

is

:c o
O

:£Ho .-J—

Is
UNIFIED

SOIL
FIELD

CLASS.

sn-
&rv\

-I- 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

E

AUGER

CONTINUOUSSAMPIER

IE

N

ROCK
CORE

NO
RECOVERY

BLOWS
Pffl
S'

BOR!NG _
NUMBER KC 17

PID
(ppm)

SOIL SAMPLE
NO. DEPTH

REMARKS OR 
FIELD OBSERVATIONS

GRAPHIC LOG LEGEND

CLAY

I SILT

ISa SAND

GRAVEL
RS] SILTY 
els] CLAY

DEBRIS 
I FILL
I HIGHIY
I ORGANIC Iff AT|
I SANDY 
I CLAY
I ClAYEY 
I SAND

□ . 

□ .

DATE DRILLED
-$/l Arvffcj ■ ■ ft J c--r •DRILLING METHOD

PAGE
Z ot 2

HS/V

(2<3W\ A.toce'
LOGGED BY

E-dEXISTING GRADE ELEVATION (FT AMSLI

SOIL BORING LOG KM-5655-B

KERR-McGEE CORPORATION 1KM SUBSIDIARY

HydrologyDepi-SEADivjsjon IgMc LLC
LOCATION BORING

NUMBER PC 17
DEPTH

IN

FEET
LITHOLOGIC DESCRIPTION

UNIFIED

SOIL

FIELD

2__cLa

PID

ppm
SOIL SAMPLE

REMARKS OR
FIELD OBSERVATIONSNO DEPTH REC

-4cH- rave1/.j 5ArJp

br 4-yc t..I/ 3o-3ç/ flr
arncI ptIbts 0tç c.-4 .i

141_S
c.J1ckntnin0rs6

_____
AVLO1C Is

Yv45
korA-k tt

-I

Water Table 24 Hour

.5L Water Table Time of Boring
PID Photoionizotion Detection ppm
NO Identifies Sample by Number
TYPE Sample Collection Method

NA
ROCKIVISPLIT
COREI/N BARREL

AUGER

THIN-
CONTINUOUS NOWALLED

TUBE
SAMPLER RECOVERY

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

GRAPHIC LOG LEGEND DATE DRILLED PAGE

4/zc 67i /ocl 2. of

DRILLING METHODCLAY RIS

fflj
ItGHIJ

SILT ORGANIC IPEATI

SANDY
CLAY

GRAVEL SAND
Fl CLAYEY

UZN SILTY

b11 CLAY

CLAYEY
nw SILT

DRILLED BY

COW\PLE4SJ.3LC
LOGGED BY

tS
EXISTING GRAD ELEVATION Ifl AMSLI

LOCATION OR GRID COORDINATES



KM SUBSIDIARY
KtocLLC «£Mt>£ft5oKl n|\/

DEPTH
IN

FEET

r-

IO —

//-

UTHOIOGIC DESCRIPTION

IrlvL-Z

)0 ' 0?

PC. 1"7 .

5e-^ fCll li-lk

‘’J

2-^z_'

o

I§

UNIFIED
SOU
FIELD

CLASS.

-I- Water Table (24 Hour)
-2_ Water Table (Time of Boring)
PID Phofoionizotion Defection (ppm) 
NO. Identifies Sample by Number 
TYPE Sample Collection Method

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

[|

D

AUGER

CONTINUOUS
SAMPIER

in
ROCK
CORE

NO
RECOVERY

BLjOWS
Pffl
6’

PID
(ppm)

SOU SAMPLE
NO. DEPTH

REMARKS OR 
FIELD OBSERVATIONS

jr
5"-3 - OO

TbS 42°o

V gll/
5-Z.-0 °

GRAPHIC LOG LEGEND

CLAY

HsHT

H SAND

EJ.3 GRAVEl
RR SILTY Rs) CLAY

DEBRIS 
I FILL
I HIGHLY
I OfiGAMC (PLAT)

^ SANDY
I CLAY
I ClAYEY 
I SAND

□

DATE DRILLED
oo

DRILLING METHOD
) of I

H$ADRILLED BY
Co/VI f7Ll AlO

LOGGED BY
B-o K'ftiSH

EXISTING GRADE ELEVATION IFT. AMSLI

KM-5655-B

LITHOLOOIC DESCRIPTION

1104 SUBSIDIARY

SOIL SAMPLE

5oc.rt OF

PC T7

5--3 -0O

TIS 4Soc

Cli Jvrt4k

mt flZ

5-a

Water Table 24 Hour

Water Table Time af Boring
PID Photoionization Detection ppm
NO Identifies Sample by Number
TYPE Sample Collection Method

BARREL AUGER

-l

Ill ROCK
CORE

CLAY

111111 SILT

SAND

I-ni

GRAVEL

IZN SILTY

Nil CLAY

FKN CLAYEY
Liii SILT

THIN-
CONTINUOUS

WALLED
TUBE

SAMPLER
NO
RECOVERY

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

HSA
DEBRIS

INIQu
ORGANIC PEAT

SANDY
LJ CLAY

N1 CLAYEY
bJ SAND

LI__
LI__

DRILLED BY

Coni PLI Aid C.E
LOGGED BY

E1 KjtsS44
EXISTING GRADE ELEVATION IFT AMSLI



Yr^c. L_t_c_
DEPTH

IN
FEET

iT-

10 —

/r.

30-

3S

LITHOLOGIC DESCRIPTION

0-6 s 5Aiip
W>-\ ( 20-5,0^ —
'/C. ^<Jt, . Covi-i»-inJ lo 4.

di5^e,>vx a^UJ
:|

<£>-3^ srHy jiro.^Wy 5^ jj 7^ Tj

t>rn, 20.50^ s, 

f-t-vc sd u>/ io-501^
<*->vit yv-,))^or*

j SA-Sfc
'7-)2 roVoiili-

-3c?
C. C«_\ V C-K 
2,0hc-S

:|:-y:
.'on*.

^ J Poult)

3^1 ~ 4-Z. ^Q^O\y SU-TT,

Is

UNIFIED
SOIL
FIELD

CLASS.

•I-'V

:lo.

i=i:-

v&, .« 1 »

: I0;!-. 
:'I;V.
»;> 
la -0 
“l-o;
'•-'I:© J .
:b:o; 

^ v

iki

&

k-
l®L-

al♦o ^ «

5l^\

5M
G> N1

nfUHh;.
Water Table (24 Hour)

SL
PID

Water Table (Time of Boring) 
Photoionization Detection (ppm) 

NO. Identifies Sample by Number 
TYPE Sample Collection Method

I

SPUT-
BARREL

THIN-
WALLED
TUBE

3

I

AUGER

CONTINUOUSSAMPIER

m

K

ROCK
CORE

NORECOVERY

BLOWS
PER

, K]\/

PID
(ppm)

SOIL SAMPLE
NO. DEPTH

REMARKS OR 
FIELD OBSERVATIONS

V(g <2/

GRAPHIC LOG LEGEND

I CLAY

EUsa,

SAND

tin GRAVEl

m ?r,s
HGHLt

bid OSGANIC |Pf AT)
SANDY 

1>SJ CLAY
fsT) CLAYEY 
LliJ SAND

□ . 

□ .

DATE DRILLED
S"- Z - 0 0 ) of 2-

DRILLING METHOD
tiSpr

DRILLED BY
Cor^r puv Pi Me C

LOGGED BY
£p

EXISTING GRADE ELEVATION ITT. AMSU

.0-

1.0

.0-

16
0-
-0-

.00

.1.

SOIL BORING LOG KM-56S5-B

KERR-McGEE CORPORATION 1KM SuBSIDIARY

Hydrology Dept -SEADMsIon lOvs.e LLC_

DEPTH UNIFIED

IN LITHOLOGIC DESCRIPTION PS
FEET .2__c_f_

LOCATION
BORING

4tioko..i sj\J NUMBER Ft 79
SOIL SAMPLE

PID REMARKS OR
ppm NO DEPTH REC

FIELD OBSERVATIONS

o-6
ctki SAlip

rn 2030f0 sI-I-irs

vc cJL -s..1L ç-10Y

dIscfrv t_CaA.$t.

SM

SM
GM

5-

s0

70

33

39 st4y 3flQttl/ SAPJt

bryn Zo-cCs\
4vc sc

tQ/ .o-30h
vclc V4nJlts a..t vvvtor

Qa rt5J4.L5-$g
7It ro/oIU
tC3c iv0...L cv-vi

co_\ct.ke.

34 vflvt.fly tL17

-I

-f
Water Table 24 Hour GRAPHIC LOG LEGEND

Water Table Time of Boring CLAY RIS
PID Photoionization Detection ppm
NO Identifies Sample by Number WGtllt

TYPE Sample Collection Method SILT OtGANICPEAII

SANDY

lvi SPLIT

VN BARREL
AUGER

ROCK
SAND CLAY

CORE rr JCLAYEYLI GRAVEL SAND

THIN-
CONTINUOUS NO IZN SILTY

WALLED
TUBE

SAMPLER RECOVERY CLAY LI

flJS1 CLAYEY
DEPTH Depth Top and Bottom of Sample SILT

REC Actual Length of Recovered Sample in Feet

DATE DRLLED PAGE

of 2-
DRILLING METHOD

f4 SA
DRILLED BY

Co r-Pt is

LOGGED BY

El 9%
EXISTING GRADE ELEVATION FT AMSLI

LOCATION OR GRID COORDINATES



rr-

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

KM SUBSIDIARY
|£>^C. l_i_c

DEPTH
IN

FEET

6,0-

J ---

1° —

LITHOLOGIC DESCRIPTION

3ri^ gt-Xy, <=,-VlC_lcy, 10 

diASt/i-K-v. w-t*.-)-ri>. o« ^ r-’VtJ'y
^row^i'C l (-lo | " ^

^ cvS
4-5— & s(^y ■sJ'Y

§jt’y )4- 4-COy^

CU.cWi-ti^JL

58 "13 sdy . c.ly ,s\urr
b*-v\ vo/ r->» ^o-r ^

j O V'p-hA^S^.-S^ 3 «.
IV»A.+^iX, fA^inoV' qY^Suha

t^jU o\^4"

~~ (gQ , c-^-W c-V. i ^ t
v\ x__

Otp ~JJ> Ko^rJL | IcAvi-CttA

tp 73'

o

l§
o

UNIFIED
SOIL
FIELD

CLASS.

W'.

v:l:

Ail - 
G> M
Srvv-

CL

ML-

CL

BLOWS
Pffi
ff’

BORING _
NUMBER r C 7 °l

PID
(ppm)

SOIL SAMPLE
NO. DEPTH

REMARKS OR 
FIELD OBSERVATIONS

mc © 4sr

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

CLAY

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

1

D

AUGER

CONTINUOUSSAMPIER
s

ROCK
CORE

NO
RECOVERY

I SILT

I SAND

MR,S
HIGHIYtil ORGANIC (PEAT)

*T!1E_L3 GRAVEL
SILTY rv\] CLAY

CLAYEY 
I SAND

□

DATE DRILLED
£■_ "Z. - o O

DRILLING METHOD

PAGE
Z

H5/\
DRILLED BY
Cov’-' pl. \ ft id c e”

LOGGED BY
£P XfZMM

EXISTING GRADE ELEVATION (FT. AMSU

.1. Water Table 24 Hour

2. Water Table Time of Boring
PID Photoionizotion Detection ppm
NO Identifies Sample by Number

TYPE Sample Collection Method

N7I
SPLIT-

BARREL
AUGER

ROCK
CORE

THIN
CONTINUOUS

WALLED
TUBE

SAMPLER NI
NO
RECOVERY

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

SOIL BORING LOG KM-5655-B

fZ

SOIL SAMPLE

KERR-McGEE CORPORATION KM SUBSID4ARY ILoTb0N

Hydrology Dept SEA Division JOVI

DEPTH
IN LITHOLOGIC DESCRIPTION

FEET

5n cy 4tckyi $0-to

CiI3.5tw wca..4r1%

rD.4k -k

4t45 s14 r.OIy S.rt
0.5 CI.7OVt...

4558 sl-y sciy CLI
rn ryd.k o..-.J. 4-o-n

4-$-o c.i.a41..

rnce4r

PD

70

53-73 sdy SILT ci. stt-ç

w/

IOta Vf-i.SR-SA 3Vv% iy\

MCLYIC rto
t4s

30 Y\ t_

-73 lnzuret

-Vt 73

-I

cit
DRILLING METHOLCLAY

111111 SILT

SAND

GRAVEL

RN SILTY

NN CLAY

flZN1 CLAYEY
tIJSI SILT

DEBRtS

rAuORGMC IPEATI

Ei1 SANDY
LJ CLAY

N1 CLAYEY
b2sl SAND

LI__
U__

DRILLED BY

PL% fh.JC.e

LOGGED BY

tt gisH
EXISTING GRADE ELEVATION lit AMSLI



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

KM SUBSIDIARY
KMC. L-UC-

DEPTH
IN

FEET

r-

J0 —

((-

to —

10-

n

UTHOLOGIC DESCRIPTION

Pd P & )'3C<7-.4-'S'tL 

l o y gfrirr o p

P<^ 7°) •

L-TM L<o ■oP*

7^ -p* «

^ i 'VtaN e^y

Tt? 3Z '

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

I

spiir-
BARREl

THIN-
WAILEDTUBE

w

I

AUGER

CONTINUOUSSAMPIER

(fl

s

o

Is

UNIFIED
SOIL
FIELD

CLASS.

ROCK
CORE

NORECOVERY

BLOWS
PBf
ff’

Ml/ BORING 0
NUMBER KC O 0

PID
(ppm)

SOU SAMPLE
NO. DEPTH

REMARKS OR 
FIELD OBSERVATIONS

IZ.
5"- j-o o

GRAPHIC LOG LEGEND

CLAY DEBRISFILL

I SILT

H SAND
*T!1Els GRAVEL
RS] SILTY 
bJsJ CLAY

I MGWr
I OSGANIC (ft*l)
I SANDY 
I CLAY
I ClAYEY 
I SAND

□ . 

□

DATE DRILLED
i>-3>-cro ^ of )

DRILLING METHOD
H SAv

DRILLED BY
Co A n1 Lb"

LOGGED BY
£P

EXISTING GRADE ELEVATION IFT. AMSL)

SOIL BORING LOG KM-565S-B

KERR-McGEE CORPORATION

Hydrology Dept SEA DEvision

DEPTH
IN LITHOLOGIC DESCRIPTION

FEET

pc aco.42k

10 Cek-rroe

LarH LCC iV ______

cJ

l0

iS

3o_

31-

3Z

LY_ Water Table 24 Hour

Water Table Time of Boring CLAY FILL

PID Phataionization Detection ppm
NO Identifies Sample by Number HIGHLY /1

TYPE Sample Collection Method SILT OtGAHIC PEAT
DRILLED BY

SANDY

ROCK
SAND CLAY

Co Yn Pt efl tC
IVI SPLIT _____________________________

CORE
LOGGED BY

VN BARREL Eli
AUGER El

C.Ls GRAVEL SAND R.%

CLAYEY
-a

C-

THIN-
CONTINUOUS NO SILTY

WALLED
TUBE SAMPLER RECOVERY CLAY liii

EXISTING GRADE ELEVATION WT AMSL

CLAYEY
DEPTH Depth Tap and Bottom of Sample ELIJ SILT

El _______
LOCATION OR GRID COORDINATES

REC Actual Length of Recovered Sample in Feet

SOIL SAMPLE

3-o



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

KM SUBSIDIARY

DEPTH
IN

FEET

5'-

lO—

15-

1$

UTHOLOGIC DESCRIPTION

P C S | |tt C-e^-W^L- 

lo 1 e’AS'T op 

Pc $D . SeJZ-

79

T t? ) S '

o

Is

UNIFIED
SOIL
FIELD

CLASS.

BLOWS
Pffl
G’

fleripzfisohl numbeGr PCS I

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

<7 iz-
f+Z-oo

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

I

SPUT-
BARREl

THIN-
WAUED
TUBE

U AUGER J

I

GRAPHIC LOG LEGEND

CLAY

CONTINUOUSSAMPIER

ROCK
CORE

NO
RECOVERY

I SILT

I SAND
THEJLH gravel

TCRIS
HIGHIY
ORGANIC Iff*!)
SANDY 

L5sJ CLAY
ClAYEY 

lijj SAND
I SILTY 
I CLAY

CLAYEY I SILT

□ . 

□ .

DATE DRILLED
3 - o <?

DRILLING METHOD
) of |

H-SPcDRILLED 8Y
Co>->-1 PL i fi tOCcT

LOGGED BY

EXISTING GRADE ELEVATION IFT AMSLI

BORING LOG KM-5655-B

SUBSIDIARY

LITHOLOGIC DESCRIPTION
SOIL SAMPLE

Water Table 24 Hour

.V Woter Table Time of Boring
PID Photoionizotion Detection ppm
NO Identifies Somple by Number
TYPE Sample Collection Method

SPLIT

BARREL El
AUGER

EL
ROCK
CORE

THIN
WALLED CONTINUOUS NO

RECOVERYSAMPLER
TUBE

DEPTH Deplh Top and Bottom of Sample
REC Actual Length of Recovered Somple in Feet

.o CA5rQ

Pc

coy-

i_tb

QO

I.-

-I

UI

CLAY

tilifi
SILT

SAND

GRAVEL

IZN SILTY

tiN CLAY

mm CLAYEY
tLIiJ SILT

DEBRIS

It.S FILL

ItCIlLY

ORGANIC IPtAT

SANDY
LJ CLAY

IST1 CLAYEY
bJ SAND

LI__
LI__

DRILLED BY

n-a

LOGGED BY

4CRI4
EXISTING GRADE ELEVATION Ifl AMSLI

LOCATION OR GRID COORDINATES



K'fy) C LLC , hj\/

DEPTH
IN

FEET
UTHOLOGIC DESCRIPTION P

UNIFIED
SOIL
FIELD

CLASS.

BLOWS
pm
e1

PID
(ppm)

SOIL SAMPLE
NO. DEPTH

REMARKS OR 
FIELD OBSERVATIONS

0 ' ^ d i5 ^ t<s.cL b*-rrv\ 
Irv^ *v A-V r \ t\. \ SA»J"P

r-
j3 1^2. s5AwX)
dk. t»-n , 2.** Yo

^/(W-eA ^5
>/olc.. *W'/. vC-VcS*!,

\o~

17.

/$■-

J.Vl-
o!‘o:
.'o'. 

. d

J'.0‘ 
o. '
r# • *

K'e

?:\\l
tx- 15" S/tcj c.1 y -itl-T, 
cLkbf-h, vl-rv\,SA • SR
iycl, ZO'/® c.Iaa-j , |PT/* Sr^v 

V Vole gyTfltnoW i . s-Kfcky 1?

ZO-

If-zo s)-l-y GR.«\ft£L- I 
cLktrn . SK-SP» , Z.p7« S»lf 1 
•Z-F y, v-f-VG^/ sA-^R

:oio

!?fe
:lc.o?

Z.o- 3fi> SANT,

24 —

s I +y gVav’t.lly 
d-k. inn , xf?® si U- 
^r^no\t.S -Vw -y» <_£^ ^ v\-Vc'/i'' 
Sfc; /-T-V^y SH-TA 5A- 7

Sdy J)+^ ^RA^/CU,

3*"-

tik tm , 50^ <JA-^R ,csi, 
2o^,sil4-J ^o% vole »*>/ mi>\»r 
LlS ^v^vot.I -VoR-?”i5R

^7^ 5l-V^ gravelly SANt?

<2 '5R —S°l' TVcOt-l T^oVie., V/#) C 
^ R. op "S ** 4 *________

yn --4^ 5 \-L-y SAtJp , bfn j

Siv\-
G*v\

S rv\.. 

GAA

Z- a K-v-^

\?

kf
NAL-

GM

|:o;°

-1--

SM-

GM

°i tj-
o|-.ot»;

lit
Gn

U' - .0 
•-0;:
*lk.Ml;r> •«

SM-
G»M

OO, „ jOOOO
.1-• iv.|Sfv\

-t- 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

El

CLAY

SILT

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

a

c

AUGER

CONTINUOUS
SAMPIER

m

\

ROCK
CORE

NO
RECOVERY

tSi3 SAND

£_L-i GRAVEL
RS] SILTY KaJ CLAY

DEBRIS 
I FILL
I HIGHIY
I ORGANIC Iff Al|
I SANDY 
I CLAY
I ClAYEY 
1 SAND

□

DATE DRILLED
£~- 4- -00
DRILLING METHOD

HSA
DRILLED BY

Cor^Pt-'/^nCtT
LOGGED BY

cl? Ktf'SH
EXISTING GRADE ELEVATION IFT. AMSL)

SOIL BORING LOG KM-5655-B

KERR-McGEE CORPORATION 1KM SUBSIDIARY ILOCATION BORING

Hydrology DepL SEA Division k11 NE tJT 34 NUMBER PC 3Z

DEPTH
IN

FEET
LITHOLOGIC DESCRIPTION

UNIFIED

SOIL

FIELD

CASS

PID

ppm
SOIL SAMPLE REMARKS OR

FIELD OBSERVATIONSNO DEPTH REC

d1y4are.cL btrw N- sr
frfl4stv -L3rav SA35 .i.l- Gtv\

si-k1 rtwy 5o
dc4n-nZoYosil4401o

5rabi.s1t5 4it- vovaj zR
9.ç dolt 4-Dy c_sa flf
snsa

tz.Ir
SA-9 cJ .51LT1 lW

cLkri-i ic-zr/n4-rvtiSF-sQiff ML
Ic cazoJ/oclMlOTa ps ____

Votc ofl.yu\tJ s4-cky

iC-jo
514-y /GWL-3 ooG

citcbrn sR-sp ZD10$d1-1

24 4-YCSct sPr3R

zio-3o sIty ci.2Iy 5RM1fo
cl-k tm ZDTc siU-40/o bk
rAnuits yc.rut\AvYz

..- sg V--1c SR-c SM-

333 kky sH-1 GRAfCL1
cIk Irv-s1

33 zo si U- ç% voic o/ ns Qf- ____ .- _____

tc sv9t.L 4o Z.3 5R_

3-19 St-L1 3flZQEJIy SPI49 5M
ot% oJbojC -j- GM

Stp-e5ªn %jo9 ___ ____ __
3.q-44 s4-J 5A49 brn1 SM ____ _____ _____________

I-

Water Table 24 Hour

Water Table time of Boring
PID Photoionization Detection ppm
NO Identifies Sample by Number
TYPE Sample Collection Method

fl
IVI SPUT

AUGER
ROCK
COREVN BARREL

THIN
CONTINUOUS Ni NO

WALLED
TUBE

SAMPLER
j_j

RECOVERY

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

RAPHIC LOG LEGFND DATE I5ICLED PAGE

of

DIII
SILT

SAND

GRAVEL

EN SILTY

CLAY

iffli CLAYEY
ii SILT

HIGHLY

ORGAHIC PEAT

SANDY
CLAY

CLAYEY
SAND

LI

DRILLING METHOD

lISA
DRILLED BY

Pt- C-
LOGGED BY

ICI
EXISTING GRA DE ELEVATION VT AMSLI

LOCATION OR GRID COORDINATES



SOIL BORING LOG km-scss-sSOIL BORING LOG KM-5655-8

5A1 3c%sti4-tro4 4-F

34. lj/ nitioi c-vt

2tncky

45
at Inn cs

5o...çz cj.4- vJ-pj4.

re.cl brn 4-
tSrYL PIj

vc45 sA IuZoLctay43Z
kttt C4w. 9r
YtoCI.i_Its

j-S1 5i4i yuotIIij sclp
-c-c ç.-rPc ./to% $J4 Os

ok1spvItL
i4- sWy CLA/ 1-4-

rn tjtIno s3rc.ky

.-o.Io

0-
1x- yt

Sc.

ii

KERR-McGEE CORPORATION 1KM SUBSIDIARY lt.OCATION BORING

Hydrology Dept.-SEA DMsion MC. LLC. rJ\/ NUMBER CSz
DEPTH

IN

FEET

LITHOLOGIC DESCRIPTION

UNIFIED as
SOIL

FIELD

CLASS

PID

ppm
SOIL SAMPLE

NO DEPTH REC

REMARKS OR

FIELD OBSERVATIONS

51-

5.-

GM

fYi Ck

-a

-Y Water Table 24 Hour

-VL Water Table Time of Boring
PID Photoionizotion Detection ppm
NO Identifies Sample by Number

TYPE Sample Collection Method

lvi SPLIT-
AUGER ROCK

COREBARREL

THIN-
CONTINUOUS Ri NO

WALLED
TUBE

SAMPLER RECOVERY

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

GRAPHIC LOG LEGEND DATE DRILLED PAGE

94-- of

CLAY

11111
SILT

SAND

LSI GRAVEL

tEN SILTY

CLAY

KN1 CLAYEY
SILT

RIS

HIGHLY

ORGANIC IPEAT

SANDY
CLAY

N1
SAND

LII

DRILLING METHOD

3-i t\

DRILLED BY

CDvn pt4 r..C

LOGGED BY

Fl CJS41
XISTING GRADE ELEVATION IFT AMSLI

LOCATION OR GRID COORDINATES



K Md nc
DEPTH

IN
FEET

3 —

/<? __

h —

z-J —

Z-b —

3‘3 —

39 _

UTHOLOGIC DESCRIPTION

FC ^3 Is II loait^vt 

t?f- PCS2. -

3.7 ' "TV

O

1§
o

UNIFIED
SOIL
FIELD

CUSS.

BLOWS
pm
S’

PID
(ppm)

SOIL SAMPLE
NO. DEPTH

REMARKS OR 
FIELD OBSERVATIONS

v ©S'1
*i-oo

GRAPHIC LOG LEGEND DATE DRILLED PAGE

■ cur Hsr
{T- oo y °f /

DRILLING METHOD

imu
FShchh
tea OUGArtOPEATl HSA

DRILLED BY .

ROCK Hsand
SANDY 

fcia CLAY d. *>»*-» f’L. 1 /LaJC-Lb
CORE *T3ILLS GRAVEl fv?l ClAYEY 

liil SAND
LOGGED BY

6-D
NO
RECOVERY SSB n

EXISTING GRADE ELEVATION <ET. AMSLI

Eia,Er nin Feet
LOCATION OR GRID COORDINATES

3.
PID

Water Table (24 Hour)
Water Table (Time of Boring) 
Photoionization Detection (ppm) 

NO. Identifies Sample by Number 
TYPE Sample Collection Method

I

SPLIT-
BARREL

THIN-
WAUEDTUBE

3

I

AUGER

CONTINUOUS
SAMPIER

Si
DEPTH Depth Top and Bottom of Sample

SOIL BORING LOG KM-5655-B

KERR-McGEE CORPORATION
Hydrology Dept SEA Division

DEPTH
IN LITHOLOGIC DESCRIPTION

FEET

Pcfl

Ocz

.ç

2-s

30

_L Water Table 24 Hour

.2 Woter Table Time of Boring CLAY FILL

PID Photoionizotion Detection ppm
NO Identifies Sample by Number ItGIttT Ft

DRILLED BYTYPE Sample Collection Method SILT ORGANIC PUll

SANDYit

ROCK
III SAND .- CLAY

IVI SPLIL

CORE
LOGGED BY

jBARREL 1111

rSGRAVEL SAND IE-D
CLAYEY

-1

THIN
CONTINUOUS NO FiN SILTY

WALLED
TUBE

SAMPLER RECOVERY CLAY

EXISTING GRADE ELEVATION Ifl ANSLI

ffT11 CLAYEY
DEPTH Depth Top and Bottom of Sample SILT _______

LOCATION OR GRID COORDINATES

REC Actuol Length of Recovered Sample in Feet

SUBSIDIARY

SOIL SAMPLE

5-- -f_oo

100



DEPTH
IN

FEET
LITHOLOGIC DESCRIPTION

o

IS

UNIFIED
SOIL
HELD

CLASS

BLjOWS
Pffl
S'

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

<r-

}o —

’pc £ At U ^<ICT«

» p T c 85 ^

Sere o4- pc Sz.

't'lv' ^ nA'Ia. o

V @S
S', S’- oo

/r-

t x? n

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

[]

E

AUGER

CONTINUOUS
SAMPIER

GRAPHIC LOG LEGEND

CLAY

s

ROCK
CORE

NORECOVERY

n

■

SILT

SAND

E13 GRAVEL
fvTq SILTY 
KaJciAY

ssr
WGHIY

ted orgamc fftAi]
(Js3 SANDY 

CLAY
p?) ClAYEY iilsl SAND

□ .

DATE DRILLED
5”- o o

DRILLING METHOD
^ of )

HSAr
DRILLED BY
Co * A fsJ C

LOGGED BY

EXISTING GRADE ELEVATION (FT AMSLI

çs--

SOIL BORING LOG KM-5655-8

KERR-McGEE CORPORATION 1KM SUBSIDIARY LOCATION
BORING

Hydrology DepL SEA Division Kmc LLC NUMBER Pc

DEPTH UNIFIED ONS SOIL SAMPLE
IN LITHOLOGIC DESCRIPTION

SOIL PID REMARKS OR

FEET
FIELD ppm NO DEPTH REC

FIELD OBSERVATIONS
CLASS

SI r.sgcrM

Ye. 83

Sec -t vcz

Lr

cL

r-v

-Y Water Table 24 Hour

..V Woter Table Time of Boring
PlO Photoionizotion Detection ppm
NO Identifies Sample by Number

TYPE Sample Collection Method

IVI SPLIT
AUGER

ROCK
COREVN BARREL

THIN- NO
WALLED
TUBE

SAMPLER RECOVERY

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

GRAPHIC LOG LEGEND 61 ÔäIELED

of

CLAY LL5

HIGHLY

SILT OtGAMC PEAT

SANDY
SAND CLAY

CLAYEYGRAVEL SAND

SILTYCLAY

CLAYEY
SILT

DRILLING METHOD

P.c

DRILLED BY

Pt-

LOGGED BY

ICRih
EXISTING GRADE ELEVATION FT AMSLI

LOCATION OR GHO COORDINATES



KAiC. LLC Pc. o5"
DEPTH

IN
FEET UTHOLOGIC DESCRIPTION

u

Is
UNIFIED

SOIL
FIELD

CLASS.

BLOWS
PBI

6T
PID

(ppm)
SOIL SAMPLE

DEPTH REC.
REMARKS OR 

FIELD OBSERVATIONS

O -fte* S\ . S\V^ ^

y Jo r-kA V-f - VC ;

* 0 J* J» I "J- c^-X. \Orf* vo(c_

d ev->^p g_ O1

<s7 e. ^ '

5vJ

to —

»b> —

sp\ajj> , dL kvp\(ioyg4/i 
z.«?-j«7. *ilL o—^ to-zj)?.
\J~0 ^ C- ^ 'TTvi^lV J R^-rV A W ^
4^ »/^ *'

:]:V.
. 0*

o \i
o
o\,

** I b *■

siv\-

GtNl

zo —

* b rt
*-o-

oil;
o'o.
::o-.

5o—

3ot —

- >4 5 SHy S <7)e^VciJ0>;O'

bt-M (loVl2.«J/2.y |-$£

3 <k P-W ^ *-}-S
>U fVt "

4? V. dviLli
o-k, ?iv_A. jrowvl

0.•o
o*: 
•0? . 
Wi]

»-|i°

fifi
S-ii
po'

6^

-Y- 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

SPUT-
BARREL

THIN-
WAUED
TUBE

[]

I

AUGER

CONTINUOUSSAMPIER

J]
ROCK
CORE

NO
RECOVERY

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

ClAY

DIE SILT 

Hsand
‘mEA3 GRAVEl

sik;

rasi’'t''

HS“
pq HIGHIY 
Kj ORGANIC {KM|

@?J.T
ClAYEY 

lijj SAND

□ .

□

DATE DRILLED
5"- )o - o o

DRILLING METHOD

PAGE
I of Z-

B SA
DRILLED BY

Copvs^ci a /vctT*
LOGGED BY

£.T> Kf l? i 5 H
EXISTING GRADE ELEVATION IFT. AMSU

LOCATION OR GRID COORDINATES

#

fl-F3

C4aIa1Ia PvWd

.Y1 Water Table 24 Hour

Water Table Time of Boring
PID Photoionization Detection ppm
NO Identifies Sample by Number
TYPE Somple Collection Method

Eli
AUGER

WALLED
11 CONTINUOUS Ri NO

TUBE
SAMPLER RECOVERY

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

DEPTH
IN

FEET

SOIL BORING LOG KM-5655-B

KERR-McGEE CORPORATION 1KM SUBSIDIARY BORING

Hydrology Dept.-SEA.Division 1Km LLC ii NUMBER Pc

LITHOLOGIC DESCRIPTION

UNIFIED BLS
SOIL

FIELD

PID

ppm
SOIL SAMPLE

NO

cf0

lv-ncYR4/Lcc...cp

QonIlSOC4tA 4-vc
to 511 o% IfOc

ra-w%t-S -%c /ir

DEPTH REC

REMARKS OR
FIELD OBSERVATIONS

1-n
rt41 cr..ut.1Lj

SPip. dk.e- bn%oYC4Jz

zo-o7.siI4-c.--4 n-a.a7

to\C nvw%e4 .-.JL It-s

Itt
II

jc

zO

2_s

L7-43 s\41 cLyCI4VCL

4ktUl brn IoY.J/z

3O7 stl4-1CY 4.vc-t
sL qs- rR.nj\4
yeWdt-s 4o 9FT

Qo

0-

.o1

.0

I-

-1

CLAY

11111 SILT

SAND

GRAVEL

RSI SILTY

tN CLAY

11N1 CLAYEY
liii SILT

DEBRIS

wGtU
OtGAtJtC PEATI

SANDY
LS1 CLAY

NR CLAYEY
bS SAND

U___
U__

DRILLED BY

Cor.npi.. MClE
LOGGED BY

Eo PctH
EXISTING GRADE ELEVATION 1FF AMSL



SOIL BORING LOG km-mss-b
KERR-McGEE CORPORATION KM SUBSIDIARY LOCATION BORING _ _____

NUMBER F Chi Aj H\/Hydrology Dept. - S&EA Division
UNIFIEDDEPTH

IN
FEET

BLOWS
Pffi
S'

SOIL SAMPLESOIL
FIELD

CLASS.
REMARKS OR 

FIELD OBSERVATIONSLITHOLOGIC DESCRIPTION
DEPTH

^3 - VT JV-L^r^vll

' pjrvj m- 1+ Wrrt J VVT-C-

, S*- ^ r-IO 7. c^-y
' \ C-«A»t> c-ir <- viai^lL^s . Gc\ C-AY-M i

C.L-A'/ cv-vaJL yl-J-vy / 
CUA V ,,n Use • if-ZS t >

cU'SS^-'rrx C-^A\C-V\»_ Wo A-laJ «,.S . 
C-«fc4 cwn^i ^ VioWy

70-

DATE DRILLED
S~- IO - O O

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

DEBRIS
Fill

SANDSPUT-
BARREl ROCK

COREAUGER
ClAYEY
SANDEls GRAVEl

THIN-
WAUED
TUBE

CONTINUOUSSAMPIER NO
RECOVERY

EXISTING GRADE ELEVATION IFT. AMSLI

ClAYEYSIITDEPTH Depth Top and Bottom of Sample 
REC. Actual length of Recovered Sample in Feet

SOIL BORING LOG KM-S6SS-B

KERR-McGEE CORPORATION 1KM SUBSIDIARY ILOCATION BORING

HydrologyDepi-SEADMsion 4OWC LL.C HcwAaj rJV NUMBER sc
DEPTH SOIL SAMPLE

IN LITHOLOGIC DESCRIPTION
SOIL PID REMARKS OR

FEET
FIELD ppm NO DEPTH REC

FIELD OBSERVATIONS

______________ ___ ___
3-4- St StCj1t4% AAC43

ML

41 sto CLIVLV%c rVC.jI ___
s4tcL nnLtq Cu4civt4ws

-j41b7 C.-Ay sIJ-%.f

CLA4L.ic-z-n
ts3
Ce-IC.aLrt.c4 s\-iccy /1

55 47-c-i flWYaorgct3 1/
1QRJIJ

ta 57-4

6D7

TVG7
70

Water Table 24 Hour

..V Water Table Time of Boring
ND Photoionization Detection ppm
NO Identifies Sample by Number
TYPE Sample Collection Method

lvi SPLIT
AUGER

ROCK
COREVN BARREL

THIN-

jj
CONTINUOUS Ri NO

WALLED
TUBE

SAMPLER RECOVERY

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

GRAPHIC LOG LEGEND DATE IEEED

St
PAGE

of

CLAY

111111
SILT

SAND

GRAVEL

N1 SILTY

CLAY

CLAYEY
LT

RIS

HIGHLY

ORGANIC IPY AT

SANDY
CLAY

CLAYEY
SAND

LI

DRILLING METHOD

51k
DRILLED BY

et-t

LOGGED BY

gtsj-
EXISTING GRADE ELEVATION Ifl AMSLI

LOCAT OR GRID COORDINATES



LLC
. BORING n ^ .

H<£iOO£(ISon) , K/v number PC 86
DEPTH

IN
FEET

UTHOLOGIC DESCRIPTION*

u

I§

UNIFIED
SOIL
HELD

CLASS.

BLOWS
PBt
ff’

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

/O —

/<H

Z* —

3^-

e z~

Pc ~>5 Lo'

C.4 PC 8 5^.

lo^ (i'j- 8(a

■Cov h'Vlv'j

~T “t? '

PID
NO.
TYPE

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

GRAPHIC LOG LEGEND

ClAY

I

SPUT-
BARREl

THIN-
WAUED
TUBE

[]

I

AUGER

CONTINUOUSSAMPIER
s

ROCK
CORE

NORECOVERY

I SIIT

E2&I SAND
'TTILLs GRAVEl
RR SIITY bis) ClAY

HST5
pq WGHIY

ORGANIC (PEAT)
SANDY 

LSD ClAY
fvv| ClAYEY liil SAND

□

DATE DRILLED
^ - H - oo

DRILLING METHOD
HSA

PAGE
I

DRILLED BY

Co>v% Pn A >0 Cc*
LOGGED BY

EXISTING GRADE ELEVATION (FT. AMSLI

SOIL BORING LOG KM-5655S

KERR-McGEE CORPORATION kM SUBSID4ARY

HydrologyDepL-SEA Division kYC L.LC

LOCATION

IJV
BORING
NUMBER Pc 8t7

DEPTH
IN

FEET

LITHOLOGIC DESCRIPTION

a_

UNIFIED BL
F8 PID

ppm
SOIL SAMPLE REMARKS OR

FIELD OBSERVATIONSNO DEPTH REC

PC 94 Lo esL-

04Pcr
5CC to C34

10 tor h-4LqLy

Is

Tt 30

-a

Water Table 24 Hour

Water Table Time of Boring
PID Photoionization Detection ppm
NO Identifies Sample by Number
TYPE Sample Collection Method

ROCKlvi SPLIT

COREVN BARREL
AUGER

THIN
CONTINUOuS NO

WALLED
TUBE

SAMPLER RECOVERY

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

RAPHIC LOG LEGEND DATL ORILLED PAGE

00 of

CLAY

11111
SILT

SAND

Is GRAVEL

5N SILTY

CLAY

CLAYEY
SILT

RIS

pc ttcttty

OtCANIC PUb

SANDY
CLAY

SAND
CLAYEY

LII

DRILLING METHOD

4- .A
DRILLED BY

C0
I. tO cE

LOGGED BY

C.p .5 14

EXISTING GRADE ELEVATION IFT AMSLI

LOCAT OR GRID COORORATES



"Kmc. llo
DEPTH

IN
FEET

C—

)o~

LITHOLOGIC DESCRIPTION

pc.

i O ' <£4*Tof Pc $(*.

Sc& *~9^

h'i'l\*h
*5^

~7 T? >Sc- I

o

§2
UNIFIED

SOIL
FIELD

CLASS.

Water Table (24 Hour)
.S.
PID

Woter Table (Time of Boring) 
Photoionizotion Detection (ppm) 

NO. Identifies Sample by Number 
TYPE Sample Collection Method

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

1

I

AUGER

CONTINUOUS
SAMPIER

m
ROCK
CORE

NO
RECOVERY

BLOWS
Pffl
S'

PID
(ppm)

SOIL SAMPLE
DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

GRAPHIC LOG LEGEND

CLAY S3 DEBRISFILL

I SILT

ESBf SAND

E13 GRAVEL
RR SILTY tJsJCLAY

p^l WGHir ted CKtGAWC (ff ATI
PsJ SANDY CSSCLAY

I ClAYEY 
I SAND

□

DATE DRILLED
S'-)) — oo

DRILLING METHOD

•HSADRILLED BY
Q Pc | /Q Aj C-
LOGGED BY

EXISTING GRADE ELEVATION <FT. AMSLI

UNG LOG KM-5655-8

LITHOLOGIC DESCRIPTION

LOCATION

Pc oc-L4

SOIL SAMPLE

Jo ea-T-o.rpce

Cr

Sec LQj
0cecer

TD ir

-a

UI

Water Table 24 Hour

.2 Water Table Time of Boring
PlO Photoionizotion Detection ppm
NO Identifies Sample by Number
TYPE Sample Collection Method

BMREL AUGER
CO

WALLED
Ii CONTINUOUS Ni NO

TUBE
SAMPLER RECOVERY

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

CLAY

DIII
SILT

SAND

GRAVEL

IZN SILTY

NN CLAY

KN1
1114 SILT

4SA
DRILLED BY

si

GHUORGAMC PEAT

SANDY
CLAY

CLAYEY
LJ SAND

U__
U__

eD cazs
EXISTING GRADE ELEVATION FT AMSLI

LOCATION OR CR10 COORDINATES



Kmc. llc HcTMPCIUOiJ , NUMBER fC 88
depth

IN
FEET

LITHOLOGIC DESCRIPTION I§o

UNIFIED
SOIL
HELD

CLASS.

BLOWS
Pffl
6'

PID
(ppm)

SOIL SAMPLE
NO. DEPTH

REMARKS OR 
FIELD OBSERVATIONS

o- iz.

S —

czgfwse u,
C 5-V ^ 5/z)_ |o 

sil+y 30*4 sA CiA-SK., vi-
et-n.A. (a© Vo t/olt. 

wV ^ SA ~ 3 , u.p +o?>''

l° —

o» °0 
d-'0

0«,°

0°1
°o0o
V.T

<5

vi ^ O'
'C? Z-1

Q}\>J

iz_ - 6-1

)!» —
SAkJt? .

Zo —

5)4-y afMT.Wy
p»N.l t y t.V\

CloyRbMV Vov.r. Sr )+•
2.0-4-0-/» . 20-3©^ 

OjV'r^otV 4© T/^" .

S^-Sft. V-t - VC

I'Z.- Z.) )0-z.o)4 sWy
WxArVViy.

:l --o •
:H|:
'•6-

.V

fe
:o ]■ 

oj

ill < •
5)^-

<SfM

Z^ — ZI ~ \ (L©wv 5 ' l^- * v\ Vv\ »\4vr;( .

IP—

3,0 _ 4-0 Vo

27- 3 3 gViwd Tj-r K-t-

o

' 'C :
2>'.'

Vh;i:y»tA?k>lvS ■)’'o 3" vL'T- c»-\'c 
ctvv\\,N->'b . ,
— ?3 V. . si© ^
o.\?U. 'C.V^_

37-g\ vL/’. t
"fej ^ ^ ^

tM1* ~4o 3~p */a_____________

6^ ’ « • * 
o'.-

::\
v

.V , •
•ol'?.i

-\\i
•c>:°. - o
y':o

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

GRAPHIC LOG LEGEND

ClAY

I SILT

I

SPLIT-
BARREL

THIN-
WALLED
TUBE

[]

I

AUGER

CONTINUOUSSAMPIER

UD

N

ROCK
CORE

NO
RECOVERY

■ SAND
IT3ELL*! GRAVEL
Kvl SILTY 
eJsJ ClAY

DEBRIS I FILL
I HIGHIY
I ORGANIC Iff AT)
I SANDY I ClAY
I ClAYEY 
I SAND

□ . 

□ .

DATE DRILLED
s~- n- o o 1 of z

DRILLING METHOD
Hsfy

DRILLED BY
Co pvi Pl.\ (^rj LcT

LOGGED BY

£*t> KO-^H
EXISTING GRADE ELEVATION IFT. AMSU

BORING LOG KM-5655-B

0IL
sA1 CflQL

F-- b-rn G-/ s/z io/

sd-I-1 5o/ sAsA-31--
VC ci-nk t0oh Vuic

3avt- SPtZR L-kv1

IL qj s4- 5YA.Ot1y

sAu4t

Cloygbi$ \4cc il-%

Z-4-b/a LO-fl%
4-a 77 vDlt5

s0tA St\-SR v-I-vc

z- o-z.o/0 s\4y

vt tt

zI-ct sIR vvoAvr

9D O/o

27-33 yw2j mtvJ
44J Vor
CtW%tnt

3Z-33 k-t kv otnk
o.1t Cke%.s-t-vk

KERR-McGEE CORPORATION 1KM SUBSIDIARY ILoATbotI BORING

HydrologyDepL-SEADMsion IKItIQ LLC._ II4Dttt-30tL t4V NUMBER IC 68

DEPTH
IN

FEET

LITHOLOGIC DESCRIPTION

UNIFIED
SOIL

FIELD

2._ CASS

RS
PID

ppm
SOIL SAMPLE REMARKS OR

FIELD OBSERVATIONS
DEPTH REC

Gw

V7 /Z1

I0

30_.

00
000

000
00

00

000
0000

0o
00

ii

t4
7-t \6vf aw%-%-s

tntA
LA9 -1o rQ

.1 Water Table 24 Hour

..2 Water Table Time of Boring
PID Photoionization Detection ppm
NO Identifies Sample by Number
TYPE Sample Collection Method

CA
IVISPLIT

till
AUGER

ROCK
COREVN BARREL

THIN-
CONTINUOUS

Ni NO
WALLED
TUBE

SAMPLER RECOVERY

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

GRAPHIC LOG LEGEND DATE DRILLED

c-
PACE

of

CLAY

fffl
SILT

SANDti

GRAVEL

fN SILTY

CLAY

CLAYEY
SILT

DEBRIS

ttcttu

ORGANIC P1A1

CLAY
SANDY

CLAYEYSAND

El

DRILLING METHOO

-4 Pç
DRILLED BY

LOGGED BY

Ct ft I-\-
EXISTING GRADE ELEVATION FT AMSLI

LOCATION OR GRID COORDINATES



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

KM SUBSIDIARY OVSKII^ ---- ft -
NUMBER K C O O, kiv

UNIFIEDDEPTH
IN

FEET
SOIL SAMPLESOIL

FIELD
CLASS.

REMARKS OR 
FIELD OBSERVATIONS

UTHOLOGIC DESCRIPTION
DEPTH

I ■1 R l VS o

Cfiyrfe/z) yvM

gry <Z$Y*/y )

to —

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

Z of 2.DEBRIS
Fill DRILLING METHOD
HGtttt
ORGANIC (PEAT)
SANDYClAYH

d

□

□

SANDspur*
BARREL ROCK

COREAUGER
ClAYEY
SANDEls GRAVElTHIN-

WAUEDTUBE
CONTINUOUSSAMPIER NORECOVERY SIITY

ClAY
EXISTING GRADE ELEVATION IFT AMSLI

ClAYEYSIITDEPTH Depth Top and Bottom of Sample 
REC. Actual length of Recovered Sample in Feet

Y. Water Table 24 Hour

Water Table Time of Boring
MD Photolonizotion Detection ppm
NO Identifies Sample by Number

TYPE Sample Collection Method

cç SPLIT

I/N
BARREL

AUGER
ROCK
CORE

THIN-
CONTINUOUS

WALLED
TUBE

SAMPLER Ni
NO
RECOVERY

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

SOIL BORING LOG KM-5655-B

DEPTH
IN

FEET

KM SUBSIDIARY LOCATION

SOIL SAMPLE

KERR-McGEE CORPORATION
Hydrology Dept SEA Division

LITHOLOGIC DESCRIPTION

lMwr hkt1-4
3t--it$ c1J

5114L

Ci-4t- cI1CL1\.rn

jYy Ccci16/z

ryslut

rt GZ

5-I

-a

Mc

UI

CLAY

DIII SILT

SAND

GRAVEL

RWI SILTY

tsN CLAY

IN1 CLAYEY
11151 SILT

DEBRIS

tS FILL

ORGANIC IPtATI

SANDY
DSSJ CLAY

ISTl CLAYEY
LJ SAND

LI__
LI__

DRILLED BY

CDYPP1_1
LOGGED BY

ED gRs-i
EXISTING GNAOE ELEVATION IFT AMSLI

LOCATION OR GRID COORDINATES



DEPTH
IN

FEET

—

)0—

lb —

Zv —

Zf-

3p-

3**—

UTHOLOGIC DESCRIPTION

PC

7 7 •e-W-3'^' D-f

See- PC88

-A>k. /iTivojoc^^

I

"T’D 3^

o

is
UNIFIED

SOU.
REID

CLASS.

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

SPLIT-
BARREL

I thin- 
WALLED 
TUBE

9

I

AUGER

CONTINUOUSSAMPIER

m

N

ROCK
CORE

NO
RECOVERY

BLOWS
Pffl
er

tJ . nJ y/

PID
(ppm)

SOIL SAMPLE
DEPTH

REMARKS OR 
FIELD OBSERVATIONS

GRAPHIC LOG LEGEND

eh

CLAY

SILT

£23 SAND
’T3LL3 GRAVEL
Rn SILTY 
CJjJ ClAY

I DEBRIS I FILL
I HIGHIY
I ORGANIC IPf All
I SANDY 
I ClAY
| CLAYEY 
I SAND

□ . 

□ .

DATE DRILLED
- 1‘Z-- oo

DRILLING METHOD
I of )

H s/^

C©vv> Pi_» A Vt c cT

€.1> >^£^4
EXISTING GRADE ELEVATION <FT AMSLI

.1 Water Table 24 Hour

Water Table Time of Boring
PID Photoionizotion Detection ppm
NO Identifies Sample by Number
TYPE Sample Collection Method

Nil
SPLIT- ROCK
BARREL

AUGER
CORE

THIN-
CONTINUOUS NOWALLED

TUBE
SAMPLER ISI RECOVERY

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

SOIL BORING LOG KM-5655-B

KERR-MCGEE CORPORATION

Hydrology Dept SEA Division

DEPTH
IN

FEET
LITHOLOGIC DESCRIPTION

SOIL SAMPLE

PcS kc4k
cas4 PC

Ste_ k5 PQ88
-c0tt

15

m-o

CLAY

1111111
SILT

SAND

GRAVEL

fN SILTY

tIN CLAY

fITi1 CLAYEY
tiflI SILT

DEBRIS

KGHLT

ORGANIC PEAT

SANDY
US2 CLAY

LIAJ SAND

U__
U__

DRILLED BY

t_.Qbn PLlAnct
LOGGED BY

E.i ge4
EXISTING GRADE ELEvATION FT AMSLI

LOCATION OR GRID COOROINATES



Kmc L.L c
DEPTH

IN
FEET

r-

)0 —

UTHOLOGIC DESCRIPTION

PC Cv O 10 f

PC 8°l .

ScTd of -PCSS

•£> v l» 'fLolo

t-d i g

O

is

UNIFIED
SOIL
FIELD

CLASS.

GLOWS
par

V-) d id 1> £ o >4 . Nf1/

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

V C? 2-

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

B

SPLIT-
BARREL

THIN-
WALLED
TUBE

w

I

AUGER

CONTINUOUSSAMPLER

ID

N

GRAPHIC LOG LEGEND

CLAY

ROCK
CORE

NO
RECOVERY

I SILT

Is&J SAND

£13 GRAVEL
RSJ SILTY 
IVU ClAY

DEBRIS I Fill
I HGHir 
I ORGANIC |P£AT|
I SANDY I ClAY
I ClAYEY 
I SAND

□ . 

□ .

DATE DRILLED
- oo

DRILLING METHOD
H$Ar

I of )

DRILLED BY

LOGGED BY
et? ^(Cish-

EXISTING GRADE ELEVATION <fT AMSLI

SOIL BORING LOG KM-56S5-B

KERR-McGEE CORPORATION 1KM SUOSIDIARY

HydrologyDept-SEADivision IKMC LL
DEPTH UNIFIED BLDNS

IN LITHOLOGIC DESCRIPTION P64

FEET .2__cL__

LOCATION

vt
BORING

NUMBER

SOIL SAMPLE
PID REMARKS OR

ppm NO DEPTH REC FIELD OBSERVATIONS

Pccjo 1%Ic_.-e_k

eoLL a- QBM
See

tacj
o1fl3

Tt

Water Table 24 Hour

..V. Water Table Time of Boring
PID Photoionizaiion Detection ppm
NO Identifies Sample by Number
TYPE Sample Collection Method

ROCKlvi

VN
BARREL

AUGER
CORE

WALLED
THIN-

CONTINUOUS NO
TUBE

SAMPLER RECOVERY

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

GRAPHIC LOG LEGEND DATE DRILLED

it

PAGE

of

CLAY

SILT

SAND

GRAVEL

RtSi SILTY

CLAY

BEIIJ

CLAYEY
SILT

DEBRIS

HIGHLY

ORGANIC if AT

SANDY
CLAY

Ei SAND

DRILUNG METHOO

3Ec-

DRILLED CV

LOGGED Cv

tS

EXISTING GRADE ELEVATION lET AMSLI

LOCATION ON GRID COORDINATES



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

KM SUBSIDIARY
kTrw c_ i_V— C

DEPTH
IN

FEET

r—

\<> —

lb —

Z'l —

35"—

LITHOLOGIC DESCRIPTION

/Wool brn ^"YR 4/2.)^ pdo^ly 
, 5A-5^ . imiVK l«‘/4iil+- 

T-O'/o JA -ifi- vT>lt ftr*.nul* 
4o 2" ^

0- .0 
•• o.* 
'o- - 

o

i- “•.0 >.
- • 0

C_ 51

y mV’oA-Sf\ rd"p>
^sri? ^/z. \ t KX zsr %
S.l-I-T*-, vvx^+r'ix au««i

<u~li

v-t ~ VC.
i P . YV-v t-vv^ If- 'i yvx l

C-» K.»_ Jk . ")o ^ ,*!

0 -
|pV

o i:0-' 
/I;0.
0/ *

•5) - 4-0 ,s)4-

TvioA. Wn (sy%.4lz), Z&X 
s\)± , -z.?% vt-'S '- 5A -3^ 
sA. e^Ji ro& 515^ v^\<: «v 
U ^TfcvwvAt.s anA 
Ao I dlA^vxx

o

iso

UNIFIED
SOIL
REID

CLASS.

■vi.-

* .0
^;l:x1;

t> *
V : 0

V o'

.‘•O 
0-^ 
of

?:k
.0

•.1?;
o|*o*

•oPJa-
|?>-o

Stl

P'
■6 Cf--. 
-:?|^

SVv/

SM-

Gt'A

Gl^A

-S- 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

THIN-
WAUEDTUBE

w

D

AUGER

CONTINUOUSSAMPLER

DD

N

ROCKCORE

NORECOVERY

BLOWS
PER
r

D e. ^•p<sng.5e>hl , toV numbeGr FC.OJI

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

C^au-»v-i p Q 7

S7 Q 101

GRAPHIC LOG LEGEND

CLAYH

Hi a.

^£3 SAND

£J.S GRAVEL
SILTY 

eisl CLAY

DEBRIS I FILL
I HGur
I ocgamc IFEAt)
I SANDY 
I CLAY
I CLAYEY 
I SAND

□ . 

□ .

DATE DRILLED
5"-y*5 - cto

DRILLING METHOD
of /L.

HSA:

CoyvxFLT Am CG”
LOGGED BY .

ev>
EXISTING GRADE ELEVATION IFT AMSU

0-

0-
.o

-op

bW

If

bl0

.0

SOIL BORING LOG KM-5655-B

KERR-McGEE CORPORATION 1KM SUBSIDIARY N0Tb0N BORING

HydrologyDepi-SEADMsIon L_tC- 46h\Va5ci NUMBER

DEPTH UNIFIED j7 SOIL SAMPLE

IN LITHOLOGIC DESCRIPTION SOIL PID REMARKS OR

FEET
FIELD ppm NO DEPTH REC

FIELD OBSERVATIONS

CLASS

0-

0-

0-

.0-
-0

o-
rcwtiIy

SAUp
mock 6cr

scr44sja t44- IQ/o.si4

zof0 iA-- bruit
yrnoI

4t

SI
ti4y 3n.-21-y

Ss\ ru-p frLQIL hi-in

Syl 4/is -ig YQ

s4-- -1L Z4/e

sick
rSflv\t5 A..4 \OL\%

%.\ %4 Yt

SAse r-snr-\t

ca-Lt..\-c flTIDtJ-ô

nY

G4

1o_

lb

35

3-40 sn-y sAy CtPiV1

pi.iobrn 5Yg4/1 icZ

s-1- zcf4 4vt SA-51Z

sa cof sit

Ii anI S\%
.40 1J

-a

-L Water Table 24 Hour

Water Table Time of Boring
PID Photoionizotion Detection ppm
NO Identifies Somple by Number
TYPE Sample Collection Method

ROCKlvi SPLIT

BARREL
AUGER

CORE

WALLED
THIN-

CONTINUOUS NO
TUBE

SAMPLER RECOVERY

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

GRAPHIC LOG LEGEND 5E DRILLEDc- of

CLAY

flJfl
SILT

SAND

C.SIGRAVEL

SILTY

CLAY

CLAYEY
SILT

RIS

IGtLT

OQGAMC MAT

SANDY
CLAY

IS1 CLAYEY
SAND

LII

DRILLING METHOD

DRILLED BY

Co ft t%J

LOGGED BY

94.4
EXISTING GRADE ELEVATION FT AMSLI

LOCATN OR GRID cOORDINATES



4^ —

ro_

Sf—

KM SUBSIDIARY
Kirvi C L_V_ C.

OEPTH
IN

FEET

ItO—

LITHOLOGIC DESCRIPTION

40 - C-Z. S\4-y cJi-AV

-^~2~ *

^l \o-Z.of. e_«-l tcL%»—
O- l -1 OjVrvuO Ws 4> '/u,'

CUAy. U»rVV->
e»-b u. 2^ psci rv\ y-W-l S .

( 50,3/]') »‘l«\ypx-Ulj
TX?

Po_

UNIFIED
SOIL
FIELD

CLASS

.CL

fig
C.L

J- Water Table (24 Hour)
Woler Toble (Time of Goring) 

PfO Pholotonizolion Defection (ppm) 
NO. Identifies Sample by Number 
TYPE Sample Collection Method

I

I

SPUT-
BARREl

THIN-
WAUED
TUBE

[I

I

AUGER

CONTINUOUSSAMPLER

DD

H

ROCK
CORE

NORECOVERY

BLOWS
PER
r

>4-r^t\fT>Cfe.3 Q tvi ; a!\/

PID
(ppm)

SOIL SAMPLE
DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

MC (s> 40

GRAPHIC LOG LEGEND

CLAY

II SILT

I SAND
‘TIiLL3 GRAVEL

m?gRis
WGHLYtcrl ORGANIC (PfAt!

fvvl CLAYEY b_sl SAND
I SILTY 
I CLAY
I CLAYEY (SILT

□ 

□ .

DATE DRILLED
15-go

DRILLING METHOD

PAGE
2. of X-

Cowt a n C-Cs"
LOGGED BY

EXISTING GRADE ELEVATION (FT AMSL»

SOIL BORING LOG KM-5655-B

KERR-McGEE CORPORATION 1KM $JBSIDIARY ILOCATION
BORING

Hydrology Dept SEA Division L_ C- tb/ NUMBER C\t

DEPTH
IN

FEET
LITHOLOGIC DESCRIPTION

UNIFIED ONS
SOIL

FIELD

CLASS--

PID

ppm
SOIL SAMPLE REMARKS OR

FIELD OBSERVATIONSNO DEPTH REC

4O-Z \ci-a1
Sickt.1 w/Ie/ vl3sa

4o-Az

4C_ 4-L-cs

cQ6-z

w/ ID-tot cahchi_no\tz
ca-Ls rstoks 4oIjqlI

MC _4

CL

a-tç s.-1 CL-PS4 w%-
o-6

5s.J5Qfr\c4-a.-%S mvc\

trr cc2 s/fl civp

r1

iz

-S

-1- Water Table 24 Hour

Water Table Time of Boring
PID Photoionizotion Detection ppm
NO Identifies Sample by Number
TYPE Sample Collection Method

IVI SPLIT

jBARREL
AUGER WROCORE

WALLED

THIN-
CONTINUOUS NO

TUBE SAMPLER RECOVERY

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

GRAPHIC LOG LEGEND DRILLED

C-

IPAGE

of t-

CLAY

11111
SILT

EccLAND

r1
GRAVEL

lN SILTY

CLAY

CLAYEY
SILT

RIS

HIGItIT

ORGANIC IPEATI

SANDY
-- CLAY

NI SAND

DRILLiNG METHOD

DRILLED BY

c%n eLlA nCC
LOGGED BY

ED IcR 51-1

EXISTING GRADE ELEVATION Ifl AMSLI

LOCATION OR GRID COORORATES



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

KM SUBSIDIARY
KVv\c_ LLC.

DEPTH
IN

FEET

fe» —

t'* —

LITHOLOGIC DESCRIPTION

"PC. ^2. loc_u.'U_oV^O ' 

s \ ^ PC °l 1. . 

S&e- loof "PC ^\

-CoY"

TP 3o

o UNIFIED
SOIL
FIELD

CLASS.

.2.
PID
NO.
TYPE

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

SPOT
BARREL

[ THIN- 
WAUED 
TUBE

[|

E

AUGER

CONTINUOUSSAMPLER

I

N

ROCK
CORE

NORECOVERY

BLOWS
PSf

BORING _ „ ^
NUMBER P d ^

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

cJo^KM_ (P> *7 '

veto"

GRAPHIC LOG LEGEND

EH

CLAY

SILT

c£!£d SAND 

LLs GRAVEL
SILTY 

I CLAY

MR,S
wont

ted ORGANIC (Pf AI|
SANDY 

C*£) CLAY
fv?l CLAYEY lN \l SAND

CLAYEY 
I SILT

□ . 

□

DATE ORILLCO
S’- )£. - 0& \ of I

ORfLUNG METHOD
HSA

DRILLED BY
Corvj pi_\ flinCtT

LOGGED BY
£ "D K R > s, H

EXISTING GRADE ELEVATION IFT AMSL)

LOG KM-56S5-B

ZJ DEBRIS

CLAY Læà FILL

11TH

11JJJ SILT ORGANIC IPEAT

SANDY
SAND CLAY

N1CLAYEY
GRAVEL bS SAND

NN SILTY

tIN CLAY _______

Ifl1 CLAYEY
ILLIi SILT ________

LITHOLOGIC DESCRIPTION

a_

Wt s-I

VY

TI 3o

-L Water Table 24 Hour

Water Table Time of Boring
PID Photoionization Detection ppm
NO Identifies Sample by Number
TYPE Sample Collection Method

BARREL
AUGER

WALLED
Ii CONTINUOUS Ni NO

TUBE
SAMPLER RECOVERY

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

-C
-I

us

HsA
DRILLED BY

Corn PLUcnCC
LOGGED BY

eJ kZbs-\
EXISTING GRADE ELEVATION WY AMSLI

LOCATION OR GRID COORDINATES



KERR-McGEE CORPORATION 
Hydrology Dept - S&EA Division

KM SUBSIDIARY
Kmc llc

DEPTH
IN

FEET

i> —

Z-i —

?<> —

UTHOIOGIC DESCRIPTION

rvi.oJ_ 'bmC.^yR ^/z.). 30/^0 
L -vc , 5A "S ^ 5 tL 

10 ^ s 1) -I-.
C>0 5A ~-S £ , »/o I c Qr'VtnoWj 

”fe oZ. **

6;-« : - 0 ' 
.?-o' 
O'O'*
•:o.
0 -.• go
.°-«i
*0 0:
U.^v' -o-g- 
0 o \* . o <».
•too*
.°o\
O' 'O

?.Vi
.05‘0 ‘ 0*0 \%

s\4-Y
J WvO tL tvn '^/2\)

"ZP-ZS^fa 5i 14 Tvi w-ig-Ayix 
-ZD-So £ vo\c

<x-^ A- -S I—> l''-3

o - Go ^ ✓ 4 - v c. s

:j:'o3

01°

3 o --A-r? 1 h t, tv-\ 3ilV-
Or->'>4* "it “4-cs ^-0 *Z-q

3-r-^o g»nc - > « ^ vslaJ v-\ 
S'y t. A-o \ A-' ^

Mo A C_*A_VC_V-\-c_ VtXt]

o

IIo

°.\y.
.0 . \
■y/-\
-aI°:
o '-
-/I.o
0 o - 

0

•O.'p.

&
•1^1

i

&

UNIFIED
SOIL
HELD

CLASS.

GW

Sfv\-
GKA

AZ_
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-
WAllEDTUBE

w

E

AUGER

CONTINUOUSSAMPLER

m

N

ROCK
CORE

NORECOVERY

BLOWS
PER
6'

----- I BORING „ _ „
MiEtJpeKSoJ, fjy/ number Pc

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

dc^KV*-p @ h

S7 (g >0

GRAPHIC LOG LEGEND

CLAY

I SILT

ISia SAND
HAfel2 GRAVEL
RV] SILTY 
CiJ CLAY

Hsir
MGHtr

tea osgunic iplat}
CSvl SANDY 
Lisd CLAY
fv?l CLAYEY l> \l SAND

□.

□.

DATE ORIU.EO
5"-)3 - 00

DRILLING METHOD
» of Z.

H SA-
drilled by

Copi~\ & n eg’
LOGGED BY

e.t> xie. 1 ^ m
EXISTING GRADE ELEVATION IFT AMSU

15...-

-o

.0

0-

-o

tI-il

.10

.0

-0
It.0

DEPTH
IN

FEET

LITHOLOGIC DESCRIPTION

SOIL BORING LOG KM-S6SS-B

KERR-McGEE CORPORATION kM SUBSIDIARY LOCATION BORING

HydrologyDept-SEADivision IYT___L I4J1cE.RsJ rJ/I NUMBER 93

SOIL SAMPLE
UNIFIED

SOIL

FIELD

CLASS

PID

ppm

o_jç sA1 GvtcgC.L1

nto.L brnFYa b/L 30%
s-.- a_n

04L sIll-

4o7. 5Pc-3 volt

ctr3L t0Sts -It

NO DEPTH REC
I-

REMARKS OR
FIELD OBSERVATIONS

.--o

-0.4
bo-

d0\

00

da-np
GvJ

SM
Glv\

ç--.4t sS4yo.4nly
SA3fl flOcL Dfll ctc 4/i

zo-tcl 314

2o-37 votc. \-S
csrtk SiOIOk

-/
sa-Z $-vc sancL

3ct 1I-c.r.a3t_r

Cn.4nt 40

3..rq-o tbic

flJt %-V/ztw
Mock ca.Lcirt CL-

I-

-i

Water Table 24 Houi

V. Water Table Time of Boring
PID Photoionization Detection ppm
NO Identifies Sample by Number
TYPE Sample Collection Method

AUGER

WAIlED
11 CONTINUOUS Ni NO

TUBE
SAMPLER RECOVERY

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

ZJ DEBRI$
___ CLAY II.a FILL

11TH NIGNLY

LUJJ SILT ORGANIC tPAT

SANDY
SAND L2 CtAY

CLAYEY
Es GRAVEL SAND

SILTY

tSN CLAY ______

flZ9l CLAYEY
rihi

SILT ________

DRILLED BY

Conn pL/flCC
LOGGED BY

E.b cg..31l

EXISTING GRADE ELEVATION FT AMSLI



KERR-McGEE CORPORATION KM SUBSIDIARY BORING
NUMBERH£*sioc(^5a ^Hydrology Oepl. - S&EA Division

UNIFIED
SOIL
FIELD

CLASS.

DEPTH
IN

FEET
BLOWS

Pffi
SOIL SAMPLE REMARKS OR 

FIELD OBSERVATIONS
LITHOLOGIC DESCRIPTION

DEPTH

ArQ s)-ly
C-)y 5 I LX , ^

pci.) e- o[ 11/e_ ocv^

c^rn y/LZ'G YS/i') -U
^ L-ioA ^ (s^, S/,)
4o t pculv aLiyy. 4* S’?

£?-1 p >s£* soskX. cl

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

S~— — o oDEBRISFill

DRILLED BY
Cokv-1 ■p L \ A M C CiSANDYClAYia sandSPUT-

8ARREI ROCK
COREAUGER

THIN-
WAUEDTUBE

CONTINUOUSSAMPLER NO
RECOVERY TST SILTY 

is) ClAY
EXISTING GRADE ELEVATION IFT AMSLI

CLAYEY
SILTDEPTH Depth Top and Bottom of Sample 

REC. Actual length of Recovered Somple in Feet

SOIL BORING LOG KM-5655B

KERR-McGEE CORPORATION 1KM SUBSIDIARY ILTION BORING

Hydrolo9yDepi-SEADivision X/lflC LLC 463ojt5arJ iV NUMBER ye c13

DEPTH UNIFIED
SOIL SAMPLE

PID REMARKS OR
IN LITHOLOGIC DESCRIPTION PB

ppm NO DEPTH REC FIELD OBSERVATIONS
FEET_______-7 s14y CLC\Ya-r\ 32 ThCHj40

dy SILT n-k-r6tàAW

pc4t-otve_ oy/z
4SC H-

crn yy5a fl/i

45 t.rtoA03rn/SGS/t

450 eaLt otiv 4s

5Z c1sst

-I

9-If1 vP3
4rss

cc
-V

1t 57

Water Table 24 Hour

Water Table Time of Boring
PID Photoionizotion Detection ppm
NO Identifies Sample by Number
TYPE Sample Collection Method

IVI SPUT
BARREL

AUGER
EL

ROCK
CORE

THIN-
CONTtNUOUS NO

WALLED
TUBE

SAMPLER RECOVERY

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

RAPHIC LOG LEGEND DATE DRI LEO

fl

PAGE

oO of

CLAY

SILT

SAND

L.VGRAVEL

IZN SILTY

CLAY

CLAYEY
StLT

FILL

HIGHLY

ORGAWICtPfTI

SANDY
CLAY

JCLAYEYSAND

11111

DRIWNG METHOO

4-4 Pc
DRILLED BY

C0 In-n

LOGGED BY

i- \cfZ\S
EXISTING GRA DE ELEVATION lET AMSLI

LOCATNORGRIOCOORDINATES



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

KM SUBSIDIARY
Kme. u-c

DEPTH
IN

FEET

<-

2o—

2^-

LITHOLOGIC DESCRIPTION

PC- ^4 Wc-UOk

See,

4^r

TT? 2 S' I

-SZ.
PID
NO.
TYPE

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

SPLIT-
BARREL

I THIN- 
WALLED 
TUBE

[1

I

AUGER

CONTINUOUSSAMPLER

in

N

o
£o

UNIFIED
SOIL
FIELD

CLASS.

ROCK
CORE

NORECOVERY

BLOWS
Pffl
6"

i / BORING O f
k! , Nv number rC n H

PID
(ppm)

SOIL SAMPLE
NO. DEPTH

REMARKS OR 
FIELD OBSERVATIONS

IO * __

GRAPHIC LOG LEGEND

CLAY DEBRISFILL

I SILT

I SAND
P * •«ti-s GRAVEL

survClAY

] WGHlt 
I OSGANIC IPEAII
)SANDY 
I ClAY
) CLAYEY 
I SAND

□ . 

□ .

DATE DRILLED
JT— i4--oo

DRILLING METHOD
I of /

H5/\
DRILLED BY

C-O tT-n (7i_S A Ad C.
LOGGED BY

EP H-
EXISTING GRADE ELEVATION IPT AMSL)

SOIL BORING LOG KM-5655S

\rj
c- PC3

-Y Water Table 24 Hour

Water Table Time of Boring
PlO Photoionizotion Detection ppm
NO Identifies Somple by Number
TYPE Somple Collection Method

AUGER

WAItED
11 CONTINUOUS Ri NO

TUBE
SAMPLER RECOVERY

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

KERR-McGEE CORPORATION
Depi SEA DMsion

KM SUBSIDIARY

LITHOLOGIC DESCRIPTION

UNIFIED BL
SOIL

CLASS

LOCATION BORING

IHCsocko4 .tN1 NUMBER Pc 94
PID

ppm

SOIL SAMPLE

NO DEPTH REC

REMARKS OR
FIELD OBSERVATIONS

cScwf

__tfc ID

pcj4
10

Sat.

mDzcI

CLAY

111111
SILT

SAND

GRAVEL

IQSI SILTY

tiN CLAY

1KN1

U.N SILT

DEBRIS

FGHLy
ORGANIC WEAl

SANDY
CLAY

IST1 CLAYEY
L.ii SAND

U__
U__

DRILLED BY

k%.fl QL_ tJ cC
LOGGED BY

Et kCg%.s14-

EXISTING GRADE ELEVATION In AMSLI

LOCATION OR GRID COORDINATES



KM SUBSIDIARY
KMC L-L.C.

DEPTH
IN

FEET

)° —

rf-A

^0-

zf-

LITHOLOGIC DESCRIPTION

0-1 \$G&.ns\ jv\AT4v«.'r\L-

v tvJ^ S A kJ T?

7- 3 5~ sl4-^ y

S A ^ v"'^

C'^VR's/x). JO4/* in
rViiJ'TW . v/ol t Qv-nool^

^V<LV <. I.
4- l ” .

yp- S«ws4.

X'o'. 
I'o :v

^ ~ . V-v ev^r tX
C-oJccC-l^JJ_ , > v-l <

l *T. ^ 3 * Tj _ A0 3 1 '
C-Oh^ Iff.

35 — 3 S _ s\A-^ sPiti'O,
pdv. \>vrs(|OVR (,/z) 
3l>“/o jilA- m Kvi*4<y/.5«-nA u, 

\y-f - ^ . SA - S R

£o

o.V

I ® ■
I: i .•
:«':••

ll.

••o •«
o;-:

■CO-n 
• ."‘g

Ojj .
«?5-
«'Ki

hvoy0.
'o'o'o
>77<f
' o‘ 

o' 
,d

•^vo 
moV?:fi$i

41

-i*:-'

n

UNIFIED
SOIL
FIELD

QASS.

5M-

Gm

SM-

Grv\

S|v\

SA\-
GM

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

SPUT-
BARREl

| THIN- 
WAUED TUBE

[|

c

AUGER

CONTINUOUS
SAMPLER

DD

N

ROCK
CORE

NO
RECOVERY

BLOWS
pet
ff'

?c-c)!r'

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

wt.r&Z>

V (PS"

<2 IO WfX SAvf(_
fS.ooo-

(?H 7.4

GRAPHIC LOG LEGEND

■ ClAY 

(HEs.LT

E£a SAND 

£J_5 GRAVEL

DEBRIS I FILL
I WGtUY
I ORGANIC (PLAT)
I SANDY 
I ClAY
I CLAYEY 
I SAND

□ .

DATE DRILLED
S'- * oo

DRILLING METHOD
I of 2.

HSADRILLED BY
Cjj p^.1

COGGED BY
£Il>

EXISTING GRADE ELEVATION <fT. AMSU

3ff- fl s4-g SPV-1t

La- \-çIovs fa
3p/ jil tr

Water Table 24 Hour

Water Table Time of Boring
Photaianizatian Defection ppm
Identifies Sample by Number

Sample Callectian Method

.9

000

-.1

000

SOIL BORING LOG KM-5655-B

KERR-McGEE CORPORATION KM SUBSIDIARY IL0CATION
BORING

HydrologyDepL-SEADMskn lK-1 LLC -CriDUS4 13/I NUMBER PC.

DEPTH SOIL SAMPLE
IN LITHOLOGIC DESCRIPTION

FEET

xc
-2

UNIFIED

SOIL

FIELD

eI see

o-T f3grr

c\L --hSAh317

MD
ppm NO

.5

7-sc
st4-1

SAt-.SD ----

s-YR s/z zoVo I-t

flnsIArttC 307a tIolc-qr4t1t

ft-st
4w

50% s1rtZ 4- vcj sJ

2--36 C.-n
Lt\4.vC

11n s-5c -to

ah..- Is p-tla1Q-5

C.

10

33

tnnt SM-IL

-R11th ooo

SIV\

-7-

PlO
NO
TYPE

iO 5PM-

-1

Nil SPLIT-

BARREL
AUGER

ROCK
CORE

THIN-
CONTINUOuS 1.10

WALLED
TUBE

SAMPLER RECOVERY

DEPTH Depth iop and Bottom af Sample
REC Actual Length at Recovered Sample in Feet

DEBRIS

CLAY FILL

nTn
LLLIJ SILT ORGANtC PEAT

DRILLED BY

EiISANO GAY __________________
CLAYEY

hs GRAVEL SAND

1N SILTY

tN CLAY ______

CLAYEY
FUIJ SILT ________

LOGGED BY

Li WRISM
EXISTING GRADE ELEVATION FT AMSLI

LOCATION OR GRIO COORDINATES



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

LOCATION BORING
NUMBER

UNIFIED
SOU
REID

CLASS.

DEPTH
IN

FEET
BLOWS

Pffi
SOIL SAMPLE REMARKS OR 

FIELD OBSERVATIONS
LITHOLOGIC DESCRIPTION

NO. DEPTH

SA*0 o\-> fc>T IO “'♦Lei.

A^iky ^(sCYs/z) .35%
Sl 14 J i. 5 A.J

-4» '/z•y4,,. 4<>/z sf-M*
Srt-SA SA^d . Co4c-&^-«- %

43-^0 <^y su-r- s\Vy
CJAy', nn-U*-.M°<k 
'p-Uyr, (S-G/t/z), ,
Co/TV C-O-i C-ew~ft_C>LA. S

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

DEBRISFill DRILLING METHOD

SANDSPUT-
BARREl ROCK

COREAUGER
CLAYEY
SAND£I;i GRAVEL

THIN-
WAllED
TUBE

CONTINUOUSSAMPLER NO
RECOVERY EXISTING GRADE ELEVATION IFT AMSLI

CLAYEY
SILTDEPTH Depth Top and Bottom of Somple 

REC. Actual Length of Recovered Somple in Feel

SOIL BORING LOG KM-5655.B

LITHOLOGIC DESCRIPTION

38-43 raucIy I4-y

SAj

cLsky 1t11 Tc
5C/sfz

Sl4L5V row-Ls
5ro.jtA4 ft-V4.4o74-
-SA sccwct --

Water Table 24 Hour

-V. Water Table time of Boring
PID Photoianization Detection ppm
NO Identifies Sample by Number
TYPE Sample Calleclian Method

N/I SPLIT ROCK
BARREL

AUGER
CORE

THIN-
NO

WALLED
CONTINUOUS

RECOVERYSAMPLER
TUBE

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

KERR-McGEE CORPORATION KM SuBSIDIARY

Dept SEA Division

Li UNIFIED

SOIL

FIELD

CLASS

BLS
PS
if

LOCATION BORING
NUMBER ciC

PID

ppm
SOIL SAMPLE

NO

5M-

Gtv\

435a CySIL.TO...4 sky
CJAtç nIt-ht4dJ.A4oA

tjcIIcn 5GIG/z cr1

nic a43

UI

DRILLED BY

CLAY

111111
SILT

III SAND

GRAVEL

fZN SILTY

Nil CLAY

nifli CLAYEY
FlAil SILT

DEBRIS

FILL

BGHY

OtCANIC FlAil

Nil SANDY
IJ CLAY

15T CLAYEY
IN SAND

LI__
U__

LOGGEO BY

EXISTING GRADE ELEVATION WI AMSLI

LOCATION OR GRID COORDINATES



DEPTH
IN

FEET

7 -

lO —

-V

■LO—

—

5o —

3b^

KM SUBSIDIARY
V<n/\ c W<iN)T?C.K.5 0Kl , KiV/

BORING „
NUMBER P C. ^

UTHOIOGIC DESCRIPTION

O- Ge )5cTSrw rvi AT?E.e,i A U.

SAm"? , tciG

~~l Giq, -ir»c.V\ 
Si 14— , _______

n
7- 4-4- S) cjV«uo«.\|y
SAkIP, i^voJL v®-'1 t>r»r
(loy j? s/7.), ZO-TLSU s. 14- 
,n »^^ + vvx ^ ■ZX>-ZJS% vole
^ ^ Cv v-I^A. i 0--v\A'P<-WW|v-I
•1® 3 l’ eJ \ .

S«^-JLts vf-VC, S A-SA ^
<-v->/ yvtiiiov- C-vc <Lissc,i~i 
c-*>AvcL-v^

*7 • 7S
CKr-k pu<\ s^yteo v\ SIJ«- 4-0
y®." cjic^, sd-k

S * 3 I H & ^ o i\ t_ -
c-Ut- u.Wv^w'OlA

3) - A-4- i-owi , l Vo
^ ' 4i-<Wvv. U>/ pmviov" 3 11

o

Is

UNIFIED
SOIL
FIELD

CLASS.
<?-p.

‘ b- 

b. o'-

it'/l'<3 .•*

- .0

*
.C I t
'G-
:i\:\
o' ' °

L«• 0^u

'o?-:
v-‘o:.

ic

(7
*-‘l -0 •o
-b;1.-
-

it?:

Of^T
'D 

OliJ
- *< 
o%:o,
.0 r»
^l-l>
W..•o'* -0-0 **
o;-oo'

.o.b;

ol

5M-

GK^

BLOWS
PST
6'

PID
(ppm)

SOIL SAMPLE
NO. DEPTH

REMARKS OR 
FIELD OBSERVATIONS

<doi.yv--p (g 3 *

v e 6

.2.
PID
NO.
TYPE

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

GRAPHIC LOG LEGEND

ClAY

SPUT-
BARREL

| THIN- 
WAUED 
TUBE

0!

C

AUGER

CONTINUOUSSAMPLER

D

N

ROCK
CORE

NORECOVERY

I SILT

liiia SAND

LL3 GRAVEL
RS] SILTY 
biy ClAY

DEBRIS I FILL
I WGHlt
I ORGANIC (PLAT)
j SANDY 
I ClAY
I CLAYEY 
) SAND

□ . 

□ .

DATE DRILLED
5"- is"- oo

DRILLING METHOD

PAGE
> Of Z.

H -S A-
DRILLED BY

Co IO-, (3 LOCVzT
LOGGED BY

Go VL^srvl
EXISTING GRADE ELEVATION <FT AMSLI

SOIL BORING LOG KM-5655.B

KERR-McGEE CORPORATION IKMSu0S101
1LOCATION BORING

HydrologyDepi-SEADMsI0n J1M L.L I44fl.E5oP L3J NUMBER cj

UNIFIED
SOIL SAMPLEDEPTH X0 SOIL PID REMARKS ORIN LITHOLOGIC DESCRIPTION

FIELD ppm NO DEPTH REC
FIELD OBSERVATIONS

FEET cL._
OG i3ERn4 nAThtt4L.

Csan...t1 SAeJ brn -0
06-

0.0-

.0
-o

r-7 Orn-ntc
nc-k 111117-

jc2

to

SM
Gv\

4-4- $1111

SAIU9 fl.%o..%/12U brn

toy 5/z 2-Mt sfl
In bflrl.-j-yt io-z.c% ok

-j 351

s.-.-1A Sg-SA

1.0/ p1.or C-VC

Co.-%.b C.tnt vi4u.\_s

1$

oA
r--- 5Y4.AJt\

az-n
_4t cAnt

31-44 Cohn
rc-Jt\

10/ fllwtoY

bcr

-I -o

ilr
cc

-0

%t

..O

-L Water Table 24 Hour

Water Table Time of Boring
PlO Phataionizotian Detection ppm
NO Identifies Sample by Number
TYPE Sample Collection Method

ROCKIVI Spur
COREBARREL III

AUGER

THIN-
CONTINUOUS RI NO

WALLED
TUBE

SAMPLER RECOVERY

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

GRAPHIC LOG LEGEND

IC

PAGE

00 of

CLAY

SILT

SAND

La GRAVEL

SILTY

CLAY

Nfl CLAYEY
SILT

RIS

HIGHLY

ORGANIC IPLAII

rs SANDY
-- CLAY

SAND
N1CLAYEY

LI

DRILLING METHOD

1- Pr
DRILLED BY

Cc
LOGGED BY

EXISTING GRADE ELEVATION IrT AMSLI

LOCATION OR GRID COORDINATES



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

UNIFIEDDEPTH
IN

FEET
GLOWS

Pffl
SOIL SAMPLE REMARKS OR 

FIELD OBSERVATIONSLITHOLOGIC DESCRIPTION
DEPTHClass.

-47 si-K, SAid-p,
/f L ‘O y/Z %/A)

✓ P - f , m-oA. vJe.|l ,
I Sfl -S& . fhtrior *^l J to/ CX^C— 
I'Wy/o Qr+nuJt- bidS . l/n-y

4-1S<H CI*A>/^ 
»v»»i ^vii (5rt*y^A)

/MAfl-riyC C®v-,-WlK\ J
^v^L io-£o/'» v-ffl 5A S«t^

GRAPHIC LOG LEGENDJ- Water Table (24 Hour)
-SL Water Table (Time ol Boring)
PID Photoionizafion Defecfion (ppm)
NO. Identifies Sample by Number

S~~ Ig* - O o of 2-DEBRISFILL DRILLING METHOD
mow
ORGANIC (Pf Al|
SANDY
ClAYH

□

SANDSPLIT-
BARREL ROCK

COREAUGER
CLAYEY
SANDEUi GRAVELTHIN-

WALLEO
TUBE

CONTINUOUSSAMPLER NO
RECOVERY

EXISTING GRADE ELEVATION IFT AMSU

□DEPTH Depth Top and Bottom of Sample 
REC. Actuol Length of Recovered Somple in Feet

ORING LOG 104-5655-S

KM EU

LITHOLOGIC DESCRIPTION

SOIL SAMPLE

t-47 5149 SA.Jv

fjn orarnj.taIoygS/4

fl%Ql aII çor4-c3

cR-se 14nor t$iOj

tfl rainJt_
Carp4c

47..cc %4 sL1 ctay

n-.9.t t1 cay C/i

ft4n4r% cc..-c4--sIr3 03fgst4

to-oj sA

tV5o

DRILLED BY

Ca-eL% 4V%CC
LOGGED BY

tEv CiSH
cXISTING GRADE ELEVATION VT AMSL

.1 Water Table 24 Hour

Water Table Time of Boring
PID Photoianizatian Detection ppm
NO Identifies Sample by Number
TYPE Sample Collection Method

BARREL
AUGER

-I

Ill ROCK
CORE

CLAY

11111
SILT

SAND

GRAVEL

RS1 SILTY

tiN CLAY

IN1 CLAYEY
IIIIJ SILT

THIN-
CONTINUOUS

WALLED
TUBE

SAMPLER
NO
RECOVERY

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

DEBRIS

GNtY
ORGANIC hEAT

SANDY
CLAY

N1 CLAYEY
bN SAND

LI__
LI__ LULAIIUI1 OW t.NIU LOUWUl IC



KM SUBSIDIARY
V^MC LL-C , ajv/ Pc Si

DEPTH
IN

FEET
LITHOLOGIC DESCRIPTION Is

UNIFIED
SOIL
FIELD

QASS.

BLOWS
pm
er

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

£.Aiv-v \\
tv-rr fcWy SANp

r

*:l::

■];V-

m.

I'suJ da-w^p & 3

S--Z.O -f.

A? —

SAfOX? , kirK\(sy^2j

»<>'/* SI \+ j 2iTA vol«^

O ^ I,l
S L* Vy/C- )

« —

■2-°-
s)4-y ^AGO

2/

VVil H.OV' 2 V-CUO . poJ ^«l.H

L t (i'3 v i? c>/z-} . 5»14- Ao

—, Zs'J?'-, , ^rcw^L p»^- -
“i sijr. v-^> -Vo io £, 5 «-4 i

|»JUrG«, . . . V-C-VC, SR.-TA . I

-m•o ~

I

:S

i

^7

«v, * o’
I *0
o.-l-

O-

v—
Z-sT- 3(o s\4^ sky CCtk\f£L

bvA . (\0 V % b/z.} .

•Zsr VI l-f-, s£-v<- .SA-S#,
Or-o^r Sol*, S£-5A , "lo'J .<5
«—pwLLIo^v Ao M

:»o«:

•®>|-

*1 o.°.
uo'.|Vj
« bil?

Ccw» C-^V* C-Ut

?fe 5»lAy «5A*JT?
Wpw\

t* ^-to - v £ - £^ J c^\v\ .

'otP0

•./

GU)

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

H

E

SPUT-
BARREl

THIN-
WAUED
TUBE

w

c

AUGER

CONTINUOUS
SAMPLER

OD

N

ROCK
CORE

NORECOVERY

GRAPHIC LOG LEGEND

m

CLAY

SILT

Efia SAND 
*T5
LL3 GRAVEL
RD SILTY tsalciAY

DEBRIS I FILL
I KKMY
I ORGANIC (PLAT)
I SANDY 
I ClAY
I CLAYEY 
I SAND

□ . 

□

OATS DRILLED
i?- Ho ~ oo

DRILLING METHOD
| ol z

HsA
DRILLED BY
ObVv-\ PCI A V\ C (i

LOGGED BY
1E.D ^(L'S W

EXISTING GRADE ELEVATION IfT AMSU

SOIL BORING LOG KM-5655-B

o..r nn.-kr\
brn

r4T5r\n.\Iy 5ND

st.Zo

SArup o\t

VS%J zch zIc

rtnIt-rc-r- 3n

IJ4o
I-a

to-c SAIJV

tflIfrtOY rOA.L r-1--1--

Lt icv4/i

Zc73 jrau-tA y-ctvi.4 --

Sjt toj%

jJonQ_.. v4-vcSR.-SA.j

2LC-
si-L1 Siky

GtfltEt

bnc

2c70rt ic0 v.C-vcSA-se

rc-ig.t 507w 3t_5Ayc_.tJI

v-nA pbLUs -L ZcJ4.-

Cow

3-.4t s.%4y

rot %ivt IoyIt./
bsn.00L-4

KERR-McGEE CORPORATION KM SUBSIDIARY

Hydrology Dept -SEADMSIon CMC LLC

DEPTH UNIFIED

IN LITHOLOGIC DESCRIPTION
FEET a_cm_

LOCATION

4chrn4SCsod
BORING

Pc c1-NUMBER

PID
SOIL SAMPLE

REMARKS OR

ppm DEPTH REC FIELD OBSERVATIONS

cI

5k1 dap e3

/0

oJ

5N

30

3t

.0

.l
0-

160

p.

CL

-7- Water Table 24 Hour

Water Table flme of Boring
PID Photoionizatian Detection ppm
NO Identifies Sample by Number
TYPE Sample Collection Method

lvi
AUGER WROCKCORE

I/N
BARREL

THIN-
CONTINUOUS NO

WALLED
TUBE

SAMPLER RECOVERY

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

GRAPHIC thTEGi1 DRILLEO PAGE

IL of

CLAY

lIE SILT

SAND

GRAVEL

NSI SILTY

CLAY

CLAYEY
S1T

RIS

itott

ORGANIC FlAil

SANDY
CLAY

SAND

III

DRILLING METHOO

ii t\
DRILLED BY

cI
LOGGED BY

ED 14

EXISTING GRADE ELEVATION VT AMSLI

LOCATION OR GRID COORDINATES



H-3

4s'-1

KM SUeStCXARY
kfrOC LLC

DEPTH
IN

FEET LITHOLOGIC DESCRIPTION
UNIFIED

SOU
FIELD

QASS
C. - vt , SR , •Z.r/-
Si I4- in . C^-t

SANip
I T»»-l«. H«-l1 . (Sk»^«-IS 4u

w/ h-vinor

sJly stl-T-

If grn 8/ ).lo-Z^
<cl ^ fi

. C^|cetr^tvSj
} t-^/ /Vvinor" 5vvv . Ca.Ii cl>»_ n.»JU*.W-3

“T^D 4-SC- »

51^

SuJ
AlU-
cu

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

SPLIT-
BARREL

[ THIN. 
WALLED TUBE

w

I

AUGER

CONTINUOUSSAMPLER

DD

N

ROCK
CORE

NO
RECOVERY

BLOWS
Pffl
6”

/ BORtNG _
NV' NUMBER PC-nl

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

<3e/V> a 4 <i t\
ATC <£ 43

GRAPHIC LOG LEGEND

ClAY1

EIs.LT

Eid SAND
*T!1tlS gravel 
KR sktytis) ClAY

DEBRIS I Fill
I wcmr
I ORGANIC ITfAI)
I SANDY 
I ClAY
I CLAYEY 
I SAND

□ . 

□

DATE DRILLED
S~- \L - oo

DRILLING METHOD

PAGE
Z. of -Z-

HSt\
DRILLED BY

Co v^-PLi f\ FOCtC
LOGGED BY

EXISTING GRADE ELEVATION (FT. AMSU

-I Water Table 24 Hour

.31 Woter Toble Time of Boring
PID Photoionizotion Detection ppm
NO Identifies Somple by Number
TYPE Somple Collection Method

LXI BARREL
AUGER

Ii CONTINUOUS Ni NO

TUBE
ED

SAMPLER RECOVERY

DEPTH Depth Top ond Bottom of Somple
REC Actuol Length of Recovered Somple in Feet

SOIL BORING LOG KM-S6S5B

DEPTH
IN

FEET

LITHOLOGIC DESCRIPTION

KERR-MCGEE CORPORATION 1KM SUBSIDIARY IIoTb0t BORING

Hydrology Dept -SEA Division K/VICLLC I4ttbc12otJ NV NUMBER 77111
UNIFIED BAVS

PID

FIELD ppm NO
jj.cc

SOIL SAMPLE

DEPTH

c-vc SR 5a---k tCf4

514 pnr-kiy. C..icortoL4s

4t-i- I41r...4%..tI/ F-3p
palt

t3t-II
tsrit Gr.tIs

A14t
/4sJ11 h1nurc.aitcint

\c-z-n.c_r.t ct_ka.ycet.u

43 -4__ c1 tly clLt

If rn yy
C..fo..1

jr flnaA-n.i Io-2il

V1-f 5....r-4

t.JfliIvIor flti. Al 11..a.4L3

nC- e43

4-t-

1-3

4S

I-

-s

11 ROCK

Jj
CORE

CLAY

111111
SILT

liii SAND

GRAVEL

FZN SILTY

NJ CLAY

11Th CLAYEY
Diii SILT

DEBRIS

FILL

ORGANIC FEAT

SANDY
USQI CLAY

N1 CLAYEY
tJ SAND

U__
LI__

DRILLED BY

CocLl KJCC
LOGGED BY

wgs4
EXISTING GRADE ELEVATION IFT AMSLI

LOCATION OR GRID COORDINATES



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

KM SUBSIDIARY
K/Hc. llc

depth
in

FEET
UTHOIOGIC DESCRIPTION

S' —

jELli'C
rv"< ^ Wv-vn(lOYl?

2 O ^tfTu-nu-C.S 2 S
pe-WL>lt.5 I**cL'a^a ^volc^

SP - >vio<^ 'S' >rl)<(/<?■*

^°t). s^K. vt-v'c .se-sb

iO —

_ SI 4^, 5<tv GlCAvAlSU

1^ -

4-«-| 5 tty

W br n (5V (? 5/4->^ zo^ 5,1 4-

>/ i?V t_ a S “Vo

ZO--- 1 JVVo C-o kva.

Ly
f.

Oo y ijL-p -t-o 6> ^
'Viv

113, -lb v. io, \*~y\S■<_
c^JulK> L>'c^-VCv%

o

I§

UNIFIED
SOU
FIELD

CLASS.
_ o .' 
-o-

. o

V °;

;S-

.o'"

.- *<5- « . .*

IG-34 S'V 5'
“CCOe^U y

3» —

S’AKil? , ►woa. farhC^VtfA/tiO^jjC 
2o-2.yf0 s, i4-( zo-iS'1'/.

«-v-A inn pt-Vslolt^
W W'* . 7. yf. vc- A-^i.

V #L. r*» iV .

34

31 -

— 34-31
Sl^

sAmv. l
^/■tl

:

L>r<r»^OV ^ (& /4l . \*lf
>-vfnor / &€-5A- 
ti I+-. IfVLo JL Corvc rK-yc cjUic^v

-I- Water Table (24 Hour)
-2_ Water Table (Time of Boring)
PID Photoionizotion Detection (ppm) 
NO. Identifies Sample by Nomber 
TYPE Sample Collection Method

ilj

. o 
o.'

o

• *0 I"

m

“3?

<^l0

5 u3

(5C-
KaI_

I

SPUT*
BARREL

THIN-
WAUED
TUBE

[|

I

AUGER

CONTINUOUS
SAMPLER

DD

N

ROCK
CORE

NO
RECOVERY

BLOWS
PER

Mews OCXS » hi MV
BORING _
NUMBER p d Cjg

PID
(ppm)

SOIL SAMPLE
NO. DEPTH

REMARKS OR 
FIELD OBSERVATIONS

-p •?*

v e 22-

GRAPHIC LOG LEGEND

ClAY

I SILT

I SAND
T3Ela GRAVEL
Rv] SILTY 
Kil ClAY

DEBRISFILL
I NGHir 
I ORGANIC (PEA!)
I SANDY 
I ClAY
I CLAYEY 
I SAND

□ .

DATE DRILLED
1& - oo

DRILLING METHOD

PAGE
I of 2-

V)5A
DRILLED BY

C-orv-i <Pc. IA Pt-C ET
LOGGED BY

£t> ktfiSH
EXISTING GRAOC ELEVATION IFT AMSO

SOIL BORING LOG KM-5655-B

34-31 s14- 5/A317

r4OVd 6/4
lnjnoC Wi31 -SA zC-3aZ
tIl fl1t Corn fl%-VccIdt4b

Ptojtv_lt_c .V..-..e taiCottqa..tA

Ii1M

.0

.IE

eo
I-B

jc

-.1

-0-

KERR-MCGEE CORPORATION 1KM SUBSIDIARY LOCATION

I-lydrolo9y Dept SEA Division KMc LL Uchsoaso t3 tJv
BORING
NUMBER PC

DEPTH UNIFIED NS SOIL SAMPLE
IN LITHOLOGIC DESCRIPTION SOIL PID REMARKS OR

FEET
FIELD ppm NO DEPTH REC

FIELD OBSERVATIONS

._cLa
O-I2 5rB.$C1I7 AP-37
nat

.k3tjt
L3b-vIlof 5/

zo -tr flLAit3

pe_6LoIcs jo ciia- volt

s-$II4SflflflA.ltfl%/Q.

tot vi-VC.se-s4\

-0
-a

.0

.0

00

-- _o

5-1

cki

ja-16
stL1 sty GtU\VL

14 6rnSYIZ 5/4 z.cZsd4-

zSj vI-vc -s1Z 5c%ncA

soj VOL

co\6k5 t.i4c
cIO.br

rvt Ccw% caCc1kt_

13-Ito V.1flo.v1 t-n3c
Lccorvy

5-

lie-

2-c--

3a-..

34-

31

d-9ic

Lc54 s\4y r.oe.1Iy

h-t.ucl hrvtSf P4/4

Zo-rfsti4-1 t0-LC%
sn-i ptat.s
vC- vc A-4

21-

511

-0

Gc

.1- Water Table 24 Hour

Water Table Time of Boring
PID Photoionization Detection ppm
NO Identifies Sample by Number
TYPE Sample Collection Method

lvi SPLIT
AUGER

fIJI

ROCK
COREVN BARREL

WALLED
THIN

II
CONTINUOUS

TUBE SAMPLER RECOVERY
NO

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

GRAPHIC LOG LEGEND DATE DRILLED

16
PAGE

va of 2-

CLAY FIL15

11111

11101

SILT ORGANIC FEAt

SANDY
SAND CLAY

NTICLAYEY
GRAVEL SAND

CLAY LIII
SILTY

nm CLAYEY
SILT

DRILLING METHOD

DRILLED BY

COP%n ps-i PC
LOGGED BY

alsH
EXISTING GRADE ELEVATION IFT AMSLI

LOCATION OR GRID COORDINATES



4<-

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

KM subsidiary
c. llc

DEPTH
IN

FEET UTHOIOGIC DESCRIPTION
UNIFIED

SOIL
HELD

CLASS.
37- 4~/ SJL.T"/s)4-y
jVa.v' SAMP Uj/ >5 */«.

l/f j fVl®<L
grtj orcv.^^«_ |> v ri U ^5y(^ 4>/z.)

•fw> J1^ vf-*? S^C
i»-( s> I"} y, /d-l*/0

-r-ls grdnv’I'.l 4® 'V^ *_
C<.| c.^r'-tjo u.^ u-1/ rw ciL C.-VC. 

<-*-l l cii t_ woiucl t-S •

■4-1 — s I-Jn-j l U.AV j
)4- o^on ^/O

v/. c-kIck >-*_v «.j wy >w-vc.
tljccl <.«.l't-Uv >i4l)uU&

AS" * TV

J- Water Table (24 Hour)
-2_ Water Table (Time ol Boring)
PID Photoionizotion Detection (ppm)
NO. Identifies Sample by Number
TVPE Sample Collection Method

SPUT-
BARREl

1 THIN- 
WAUED 
TUBE

a

i

AUGER

CONTINUOUSSAMPLER

DD

N

CL

ROCK
CORE

NO
RECOVERY

BLOWS
PSI
C

LOCATION
)-LtJ-pertjo , aj/

BORING _
NUMBER ‘PC C) &

PID
(ppm)

SOIL SAMPLE
NO. DEPTH

REMARKS OR 
FIELD OBSERVATIONS

mo- e 7

GRAPHIC LOG LEGEND

ClAY

mi SILT

I SAND
‘T3LLa GRAVEL

DEBRISFILL
I tHGtUY I ORGANIC (P£At|
1 SANDY 
I CLAY
1 CLAYEY 
I SAND

I SILTY 
I ClAY
I CLAYEY I SILT

□ . 

□ .

DATE DRILLED
$■-/&- o C

DRILLING METHOD
i o(7-

Ush
DRILLED BY

CoF-r-i P L.) A H £ £f"
LOGGED BY

cl t> tee. )jf4
EXISTING GRADE ELEVATION IFT AMSLI

SOIL BORING LOG KM5655-8

KERR-MCGEE CORPORATION NM SUBSIDIARY LOCATION BORING

Hydrology Dept.-SEA Division LLC JDEtS sjV NUMBER RB

DEPTH
IN

FEET

UNIFIED

LITHOLOGIC DESCRIPTION SOIL

HELD

2_cP-_

ONS
PID

ppm
SOIL SAMPLE

REMARKS OR
FIELD OBSERVATIONSNO

I-

DEPTH

37- 41 s4jYavSiLt/sfl-y

jrav SAPJ1 15 1o cUsStr

anvIt4 1/I/q rvtoJ

orcsnc

t-0zc-So v-
SIn

5I14/C11t11
$V1A.4PSX.jO_jD/O

1JtIc .4-IS 6rtb0it3 -to Jg4/q

Vtr-j
ca-I cat--to it In Cvc

cit

CL

4I ML

_4r
I3fl r-/

coy 8/ ajt11

tc s68/Q z.% SI

c-tItw.t.ss4 pb-.It-tat- $-.VC

c4. ctc-L1 1iet1ut

-I
a.

.t Water Table 24 Hour

Water Table Time of Boring
PID Photoionization Detection ppm
NO Identifies Sample by Number
TYPE Sample Collection Met had

lvi SPLIT-
AUGER

ROCK
COREVN BARREL

THIN-
CONTINUOUS NO

WALLED
TUBE

SAMPLER RECOVERY

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

GRAPHIC LOG LEGEND .DWLLED

14

PAGE

of

CLAY

fffl SILT

SAND

E1oGRAVEL

R1J SILTY

CLAY

CLAYEY
SILT

fILL5

ttlGltIY

ORGANIC P551

CLAY
C5S SANDY

jCLAYEYSAND

III

DRILLING METHOD

fl ftc

DRILLED BY

C0-- Pz1A fri

LOGGED BY

Ct ICC1j74
EXISTING GRADE ELEVATION IrT AMSLI

LOCATION OR GRID COORDINATES



KM SUBSIDIARY
K/Wcc_

LOCATION
H «♦'i J -s-Vs-o v\ rsfv/ pc ^8^

DEPTH
IN

FEET
LITHOLOGIC DESCRIPTION

c>- S~ o^»oec»Jfc^llvj 9A^ E?
gr^(J A ba*-ri vyi O Si I +*,
Z-O-JO^, wJvs - p^-»-

-Lo /•T-v'c iAsA.

o', o'. . o •

.»‘.o..•O' •

5~-^ SAMT? , •v*-M Lrta 
^//<p/a s. If 5--J0/O 
uolc. grt'nv/z.s ifc VW f- w'C- 

L rA- -y p’-^cL

/i —

1 z^-'jrZ.V-f-yc -TcL
IQ-iT- SA»JJ> , br-n ;

O UNIFIED
SOIL
HELD

CLASS.

: •-•
JoJJ:■ ‘OOP

•*-/o Giz-aveL(Vor'^T7
• ■•

r^.
M0^7«.
r^.v?6o;.o

Si

/o/, 5y /f 
l^o / C

f-f"j &£ jrAnv ft-S . f-y/cJ 
, SA * 6^ 4___________/

^4 -

z-6

Jo—

34-

. uj/<r"-J1 ^ , Z-S"/* 
p - kc y 5 A - A ,

C~r* tn i^S aVdsJtL /
ui/^iKior

?/£»1 - 2 -

Z. o C-^-l I cj o^l/c-k fe -
c. c- >-v-i f e^tf/.

^ ^ . C-^yv\
fc-t-»v^ e-I

HK

M

^~Z4. SAnTT?.
c- l-t-ftyT , -p- rvi C\ c.- VC-A / '°.?'0
^6 - ?4 Soly Gl^A'/TSL-

j p - /i” it If, tS’— 
•5«»^ yrf-vc. 4SA S^ivA »n 
^r*c**wJ*. — e^y^vil 4* ; 

»A'

BLOWS
Pffl
6"

SP

SVyJ

^lL«J

Gu/

v:\v« « •

‘o'y'o

>5°a-0*0*4

m

t - TO - Lobbies u-^? 4<>7 .:oj--;
Jl:i

•Z.O-S*’/a si l-h yo-y-i'*/»
ifoiv. Qr^.yilsl*-3 4? ^4 ^ .
Co/»« . JtSSTw $/-Jtyyc.

Sir-
io'.o.

6
?r

*•<
£fL

zx

ix
•?
31

PID
(ppm)

SOIL SAMPLE
NO.

I

K

DEPTH

to - . 
ZI'Z

z.*--z<*

K

^o-
?».r'

3r<-
SU.'S1

REC.

so'A

75%

6«X

>°o£

REMARKS OR 
FIELD OBSERVATIONS

d Cl >-v> -p | Z- *

ycg is’

J- Water Table (24 Hour)
-SL Water Table (Time ol Boring)
P10 Photoionizotion Detection (ppm)
NO. Identifies Sample by Number
TYPE Sample Collection Method

B

SPUT-
BARREl

THtN-
WAUED
TUBE

w

II

AUGER

CONTINUOUSSAMPtER s

ROCKCORE

NO
RECOVERY

GRAPHIC LOG LEGEND

I ClAY

eh StlT

E££3 SAND
‘mtla GRAVE l
KRStlTY biy CLAY

US”5
HGwr

td <kgm«: (««i
FS?i SANDY (■SjClAY
fv?l Cl AYE Y lijj SAND

OATC DRILLED
<P~^-Oxj

PAGE
/ Ol

DRILLING METHOD

^:«ec.u sr/pjJ

LOGGED BY

AC'&sMEXISTING GRADE ELEVATION <PT AMSLI

SOIL BORING LOG KM-5655.O

DEPTH
IN

FEET
LITHOLOGIC DESCRIPTION

KERR-McGEE CORPORATION KM SUOSIOIARY ItTb0tI BORING

Hydrology Dept SEA Division KMc.c Hen afl-O Vt rJJ1 NUMBER

UNIFIED

SOIL

RELD

cLASS

PID

ppm

0It SAtJP

cJrjJ/nbrn\.I3/oVo

ao-3of0
3rswicJt-s Ft9

.nwtt 3/40 6-vc SAcA

SOIL SAMPLE

NO DEPTH

-O
.O-0 sp

REC

5-.q

wJio$ si/I- a_...i

volc..rnrw/vs Jo

Sc4.ncl

REMARKS OR
FIELD OBSERVATIONS

Ski
lz

z4-

30

34--

.o0

Oo .â

GLJ

5-

9@ is

3- sot1GtnvLlol
LZCi4 v4-IcC sc.t

10it. SA53 bri-s

ofaf c.z jra-nQItS PVC
jp/cSA tt-it4

ILJ-4 etn6w
brr
a4-vCSfAA scE-nà

C.ra-wit-J

4S1 /4/ iv/Iinsvtar

3/4 II

Loc-I1 CoIi4
CQ- I-tn e-

IC-tO C-ths

Ct.-fl-tq-s-i

t-z sAuV br-n cE

cItan4Jrn o/cvc
z4-34 sJy G.cAstEL

jr brn j0g70sttZS-
o4 yt.vcSA cnakjn

pta 4o

1- /4

____ eoLIs tA

s13-A4
20-3 s14- ..t o-iCY0

VP/C sC 1/j0 brn
Con JiSfl.n1 sd-s ic

tot

zi.4

SF 75-i

oojf

.0-0-ct

Quaddo
to

QO
0do
.4ou

0-p00
09
quit

Vt
iti

50

30
3-c

Zr

3167
SM

is-

..L Water Table 24 Hour

Water Table Time of Boring
PlO Photoionizotion Detection ppm
NO Identifies Sample by Number
TYPE Sample Collection Method

ROCKlvi SPLIT

VN BARREL
AUGER

CORE

THIN-
CONTINUOUS NO

WALLED
TUBE

SAMPLER
I_N

RECOVERY

DEPTH Depth lop and Botlom of Sample
REC Aduol Length of Reered Sample in Feet

GRAPHIC LOG LEGEND DATE DRILLED PAGE

g_g_ Ot of

CLAY

11111
SILT

SAND

t. GRAVEL
Cfl4

SILTY

CLAY

CLAnY
SILT

DEBRIS

toGlttt

ORGAMC 0111

SANDY
CLAY

SAND
CLAYEY

Eli

D______

DRILIJNG METHOD

P%ec.
DRILLED CV

LI 4c
LOGGED CV

ci ACiCjsI-d

EXISTING GRADE ELEVATION VT AMSLI

LOCATONORGRIOCOORNATES



KM SUeSlCMARY
£/V)CC

LOCATION

DEPTH
IN

FEET

‘fO.S-

LITHOLOGIC DESCRIPTION

c.ln ■ '-'/c-.J . \fn- 
C-*^C~cl-<*-.oIaS , >s
✓ ^- -P <*j/ Kvt wv t SA

■o.- •

c-i-Ay
)-}■ ^vkv j *^/ SlnA

gyfa'-'w^ V-^l5

T"Q 4-t,£ #

U

18

UNIHED
SOIL
HELD

CLASS.

-2.
PID
NO.
TYPE

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

spur
BARREL

THIN- 
WAILED 

| TUBE

w

D

AUGER

CONTINUOUSSAMPLER
s

ROCK
CORE

NORECOVERY

BLOWS
PER

ff*
PID

(ppm)
SOIL SAMPLE

NO. DEPTH REC.
REMARKS OR 

FIELD OBSERVATIONS

GRAPHIC LOG LEGEND

CLAY

I SILT

I SAND
*73
Lis GRAVEL
RvIStlTY LSlSj ClAY

DEBRIS I Fill
I WGHU 
I OCGAMCfftAtl
1 SANDY 1 ClAY
) ClAYEY 
] SAND

□

date ORIU-EO
‘fl-8 - oo

DRILLING METHOD

PAGE
£ of Z

'feft'OSSlOtJ

^Ay/Jtr
LOGGED OY

£x> K'iZljN
EXISTING GRADE ELEVATION <ET AMSLI

4o.C-4lsL.L CLA7
i-I- rn srJ/ ctL3Jtpv% 5PA

3yp3I-sn %4eI3

TV

SOIL BORING LOG KM-5655-e

DEPTH
IN

FEET

Ca-tJcJl.e.no.JLJIcJ tlQrj

CLC.c_CtOLAS So...nitk

\vccajr_.vtrorvtejs SA4

Water Table 24 Hour

2L Water Table Time at Boring
PID Phataianization Deteclion ppm
NO Identities Sample by Number
TYPE Sample Callection Methad

El
AUGER

WALLED
11 NO

TUBE SAMPLER RECOVERY

DEPTH Depth Tap and Bottom at Sample
REC Actual Length Reered Sample in Feet

KERR-McGEE CORPORATION
Hydrology Dept SEA DMsion

KM SUBSIOIARY

LITHOLOGIC DESCRIPTION

SOIL SAMPLE

CLAY

11111 SILT

SAND

l-fl

GRAVEL

ZN SILTY

tsN CLAY

lUfi CLAYEY
FL1IJ SILT

SANDY
CLAY

IS1 CLAYEY
bS SAND

0__

Lb CC1JJ4
EXISTING GRAOE ELEVATION ANSLI



KM SUBSIDIARY
Kmc u\_c

DEPTH
IN

FEET

S' —

Z-0—

Z-'—l

5°-

J<T—

UTHOIOGIC DESCRIPTION

P T-jj— S^y L ,

pnl^f .oY. S1\V-, 5A^£<
V-f- - VC $<k .
(o 0% ^/olc. ^ S ^
5^. -Vo 2.**

0‘; 0'
b-<*:00'0

?'V:

:<0i5

:o?.o

'O'O-
b-o.
*?o;o

n - 4-S
V>vV\SftrsJTp

fioynd/o. v^.0^4, of.
Kvv«v4'r’i'/’- Co _ 

‘Z.O - Vole. ^im.vnv> N*-i
itK ^«<Y>U«-5 -V* ".

'•S p>o<rl^ y« r 4^ ,9A'5l2 
X/-P- ve

il - 2,0 Zo*/,, s. 14-
n^.o.4-ny. . Loc-^Hv^ LoO'/q jdy
s> 14- iV, s-f-rm^vv-s

jo~ Af% inc \ia S[\\- 'Vo3<»)^

3°-3 C g r*-'1 e\ jov\t_ , Vicvr^ 
c-»-\, c-V>»4-\-tA . \/olt- 
U^p 311 vLlo^vw ,

o
£g
S2

UNIFIED
SOIL
FIELD

CLASS.

‘0 V

iH)d*

1:1:
. <? 
.’d

'|°L* '
- <5 *
- O

ifl:m‘9 •-
S5:*'

•jS*o • 'Ttr^'O

0
*0*

GP

SP

J- Water Table (24 Hour)
-2. Water Table (Time ol Coring)
PID Photoionizotion Detection (ppm) 
NO. Identifies Sample by Nomber 
TYPE Somple Collection Method

SPIIT-
BARREl

THIN-
WAUEDTUBE

a

i

AUGER

CONTINUOUSSAMPIER

m

N

ROCK
CORE

NORECOVERV

BUMS
PST
6"

Vi£hn>£KSo«4 , h)\/
BORING 0 _
NUMBER KC- H ^

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

ve*/

GRAPHIC LOG LEGEND

CLAY□ 

nm silt

I&& SAND

tl3 GRAVEL
Rq SILTY 
tSbJCLAY

mtr
pq WGWt
tZJ OUCANC l«»l|
fj<3 SANDY
tSjCLAY
fV?) ClAYEY lilsJ SAND

□

DATE DRILLED
5”- \~f -oo

PAGE
I of Z_

DRILLING METHOD
Msa

CbrvsfLL AaSC^
LOGGED GY

£t> ^<2.15+4
EXISTING GRADE ELEVATION (PT AMSO

0

SOIL BORING LOG KM5655-8

KERR-McGEE CORPORATION 1KM $JBSIO4ARY NoTb0t1 BORING

I-lydrology Dept -SEA Division frzMc Lt.C bsV NUMBER Pa
DEPTH UNIFIED

SOIL SAMPLE
IN LITHOLOGIC DESCRIPTION

SOIL PID _______ REMARKS OR
FEET

FIELD ppm NO DEPTH
FIELD OBSERVATIONS

fi CI2j\iL
00

pa bncnc/ ct_ ye
cIvil1 tTh 3o7 544-sC o.
v$--vc sà
4oj voIc 5ffl\tS

-etc

_____ ___-_______
010

fl 44 c\4-1 rnAt.1I%j I-
SPr7 .Ec

0-

\Ofgc/z Var.awt--t c-c

sft n20_4.of.
Zo-4o1 VoIc

cyan.a\t-i
c1A

sn%A3tIts 4-c VA-

.3 reidi s.r4-t9A-5

v4vc_

0-tto lD/a I4
tl1 LPOv/Q JJl ftL

sd-I- 4n sA-rIv1yc
Iok
.0

S042
\hLIr\s\443O%fI

_0.-

30
30-34 5Y-dte yve_1hc..rX-oa

-op0
u.S

-o

01

Water Table 24 Hour

Water Table Time of Baring CLAY
PID Photoionization Detection ppm
NO Identifies Sample by Number
TYPE Sample Colleclian Met had SILT E21 ORGASIC 1ff AT

DRILLEO BY

SANDY

ROCK

El
AUGER

SAND --- CLAY rvt Lt t3CC
SPLIT-

CORE LOGGED BYBARREL rz CLAYEY
GRAVEL h2J SAND

THIN-
CONTINUOUS NO SILTY

WALLED
TUBE

SAMPLER RECOVERY tsN CLAY

EXISTING GRADE ELEVATION IT AMa

TIXI1 CLAYEY
DEPTH Depth Tap and Bottom of Sample 11111 SILT

REC Actual Length of Recovered Sample in Feet



KERR-McGEE CORPORATION 
Hydrology Dept - S&EA Division

KM SUBSIDIARY
k!tv\ C. L-L. C_

BORING
NUMBER

DEPTH
IN

FEET
SOU SAMPLE REMARKS OR 

FIELD OBSERVATIONS
UTHOIOGIC DESCRIPTION

DEPTH

b-rvi OoYRt/t). "Jo-A-oX 
Si 14- .M IW».4-V) y _ MoA*

'0^4 J-vrjVo(

wt,W C«uUc-Wi .
S'! 1

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

y$ - ooDEBRISFill DRILLING METHOD
U S A-HGHIY

OJGANIC Iff*!)
SANDYClAYSANDSPUT-

BARREl ROCK
COREAUGER

ClAYEY
SANDTHIN-

WAllEDTUBE
CONTINUOUSSAMPIER NORECOVERY EXISTING GRADE ELEVATION IFT AMSU

DEPTH Depth Top ond Bottom ol Sample 
REC. Actuol length of Recovered Somple in Feet

SOIL BORING LOG KM-Bess-B

KERR-McGEE CORPORATION 1KM
SuBSIDIARY Iui0n BORING

HydrologyDepL-SEADMskn kfll LL t4.k NUMBER pcctci

DEPTH UNIFIED BLDNS SOIL SAMPLE
IN LITHOLOGIC DESCRIPTION

SOIL PID REMARKS OR
FEET FIELD ppm DEPTH REC FIELD OBSERVATIONSa__g

0-

l.1.Ii SPA%S-41
s4-- SA3t

jtfl bnn bovo/t 3o4OZ
siR- .pi Y%D-4j M0
5C-4 yI4 sct-ncL CSYI4SIVtS

to% thrsc-a Voic -00k-
\-L I/tel

4cct sàiy GCA/LJnrSt
tI.ettt \5Jt1 tt

5I

-rt7 .5fl

9.-

.t Water Table 24 Hour

..V Water Table Time of Boring
PID Photoionization Detection ppm
NO Identifies Sample by Number
TYPE Sample Collect ion Method

ROCK
BARREL

AUGER
CORE

NO
THIN-

CONTINUOUS
RECOVERY

WALLED
SAMPLER

TUBE

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

GRAPHIC LOG LEGEND DATE iEEEO

of

CLAY

ffflj
SILT

c..5AND

CSIGRAVEL

Nfl SILTY

ti CLAY

Nil
CLAYEY
SILT

FILL

IGHY

OQGAMC IPtATI

SANDY
-- CLAY

NCLAYEYSAND

ORILLING METHOO

14

DRILLED BY

fl
LOGGED BY

eb
EXISTING GRADE ELEVATION lET AMSLI

LOCATION OR CR10 COORDINATES



KM SU8SIOIARY LOCATION
cb^rsrr\ Ad/

DEPTH
IN

FEET
UTHOLOGIC DESCRIPTION

o

Iso

UNIFIED
SOU
HELD

QASS.

BUMS
Pffi
er

PID
(ppm)

SOU SAMPLE
NO. DEPTH

REMARKS OR 
FIELD OBSERVATIONS

<3- 6_____  suy SgRAL/e-L .
, ✓f-v't. s«i

C+t'h) wj volt. 'A* —
\" ujJ2--%“'.
Si A

b:o:
■-°.b
®'<7 -o
be?-''0*0 Gia) V7@3

<5 —

t>-Z°' s)4y SAUX? 
i 4- ' tryT . ^ ^ i w/
3 si/^m yyi+-4riv..

y c>o >»»-• <»-l> lA.
Sti i«-«jO- o«J> citio yiocL^Aa.^
SCjot-J-io^ol^ 'VlvV'OXA-^^VOw’t' 
f%-lZ o. Wca, oJ‘C.ht_

f.
•J:l'

*i
14

I

7
4;i4-

-p-e-t-c V\

UT5X

)(
(>-ztr'

b-rz.' - -

^4

Z.O - Z.<4~ S^-Lv^ llv^
S . tv- ooo v-i .. 2. — "S O0/,

s;n-, IC?-Z.O?0 v'oIc.A-SApo^

fisr:
f-o‘

:il?:

|:Gm/ 

5AA

^4'3«! GKavEL

s°—

. 5"% 5i(l-,
✓f-VC SA Sck in X/°l C. 
P'-o- -fo • *f

SI:
«?;

^0-3-4- g reuJoVly SAM^brA
i O- i €■*£* V#lc A-3A p«.«c

•rt Set i4/ rvvTiwv* "F-V'f
it YC , »•*/» Si i+__________

Xo:o-
yo'.i
[?:p 
•j.: 
sol

34 ** 4~Z SiJ*^ G^Av/c'L^ p^Jt. 

tv-n - Abu. S"K”^ ISj^ <«^'0 
-)£? j(fjo'U is i4-0y 

Kelc v 1.0-tx% SA'i^. X- yc. 
s^yv<\,. Loo-^y o-lifct i-Fi*<^

Pegs
-?a*0*^

rfi|

O.fe°o

GuJ ISM

Gu)

j>«v*-*V )y <i Ty

l(p ”*
1*7.^

looX

it-ZT-S* 0y£

nnivjov-

Uo rrvV US

OATC ORtLLEO
S Js/ oo

PAGE
/ ol Z-

DRILLING METHOD
9 a/

ORiLLCO ev
l Ay tier

LOGGED BY
e:4 /<VuH

CXlSTtNG GRADE ELEVATION <FT AMSLI

LOCATION OR GRID COOROLNATCS

-T- Water Table (24 Hour)
-2_ Water Table (Time ol Boring)
PID Photoionizotion Detection (ppm)
NO. Identifies Sample by Number
TYPE Sample Collection Method

B

SPLIT-BARREL

THIN-
WALLED
TUBE

w

D

AUGER

CONTINUOUSSAMPIER

ROCK
CORE

s
NORECOVERY

GRAPHIC LOG LEGEND

ClAY

I SILT

12553 SAND 

E_L5 GRAVEL

SSI

H^,£’r

ssr
WGHlt

Ud ORGANIC «Al|
Pvl SANDY 
Eil ClAY

I ClAYEY 
I SAND

□ .

□ -

SOIL BORING LOG KM-5655-8

z.o-z.4
s1-k1 yo.ie4%L1

SAt3t rowy1. Zo_go3/
s11 go-go73 volc.P-5Aj-e.
oyti.jfn rS-vc.SA c.A

BORINGKERR-McGEE CORPORATION 1KM SUBSIDIARY ILOCATION

Hydrology Dept SEA Division Km j-fe-n
cL.nni KJV NUMBER PC 99

DEPTH
IN

FEET
LITHOLOGIC DESCRIPTION

UNIFIED
SOIL

FIELD

BLOS
PID

ppm

SOIL SAMPLE
REMARKS OR

FIELD OBSERVATIONSNO DEPTH REC

O-G sflRAVG.L.
ryt vIvc sJn4rI\c

C4V1 .i/
tsoc iyrt.ItI

/_
It.JJninr z.-s Sparc_
ci /o4

0-0

.1 -0

-00

0-

a..O

td1 s4y 5L3V
t4--bryL

or4 ri.Irisc

C..Afl

SccAeJ ut.a3Low

nis Ljtckt..

Lt e-5

Z7@3
tq

6z clL.1-

rrh àry

bkt3 %z t4tk

70%

Ioo

n__

ii.ç

ilo

41

SM

24-3q scty
GIZAVEL

6n. f% slU- 30-4ct
vc-vc 3J. in VOlt

o-

do
.9

..o

6.00%

30

34

GuJ

flie..jor LAJT
fri t...

era.it.L 5MPbrvi
io-sE1 otc A-SApto.r44P
flIM-c.SaLt9nsiaercvctvc 10/o3s14-

.C
cii

34-4-2 cy 6IZAVEL

Abu nc- Isj4cwGoI

cEtcIs P/J 5o% is 44
VoIc7-o44 sç ç-vc
tucr4 LoCI.IIV ...s01-rA

0.00

4.0
0.0

oç
pp
p00Q.
0.oo

turn LS

.Y Water Table 24 Hour

.V Water Table Time of Boring
PlO Photoionization Delection ppm
NO Identifies Sample by Number
TYPE Sample Collection Methad

I\f SPLIT

BARREL
AUGER

ROCK
CORE

THIN-
CONTINUOUS NO

WALLED
TUBE

SAMPLER RECOVERY

DEPTH Depth Tap and Battam of Sample
REC Actual Length of Reered Sample in Feet

GRAPHIC LOG LEGEND PAGE

8/ 00 of

DRILLING METHOOCLAY RIS

11111

ISttLY

SILT OQGMIC Putj

SANDY
SAND --- CLAY

CLAYEYGRAVEL SAND

FN SILTY

CLAY

CLAYEY
SILT

tEtc..u55j
DRILLED BY

t4yAfEr
LoGGED BY

/Qjjfl
EXISTING GRADE ELEVATION FT AMSLI

LOCATION DR GRID COORDINATES



f KM SU8S<CXARY
K'fHcc bJ'/ numbeGr rc 99^

DEPTH
IN

FEET UTHOIOGIC DESCRIPTION

o-o®.Ch* * o
sky C>KA\/£L

tw\ . i r\ l& c. I <k\ 4j
JO-z-oTo i/^c m x/o(c(

l.c^l £-1". Zo^-f-vC^ 

4-Zi-4C. Is «*/»•'c^U^Ut—

4c-rz. wit. c,v«.s+v o^*y
AS- f Q—tynere* 3)11^ -b z.c> •/»

p ctv-J. 4-^o 4-«vl I
' cXv J'Pr 

\ J

gz-S*h s 14^ c.\ c*j~j
uj/ ej^fsvtv*.

Tl> ‘

o

Is
UNIHED

SOIL
HELD

CUSS.

BLOWS
Pffi
6“

PID
(ppm)

2<?
5o/
4-"

SOIL SAMPLE
NO.

2

DEPTH

4*6 — 
4-7. f -

REMARKS OR 
FIELD OBSERVATIONS

U?/o L.S . —

Mvv>&y ok 

^ S'Z.'

-T_ 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

ClAY

{EDI 5HT

B

SPUT*BARREl

THIN-
WAllED
TUBE

a

D

AUGER

CONTINUOUSSAMPIER
s

ROCKCORE

NORECOVERY

H SAND

pq KGM» r I OtCAMC (PfAIj
FS?i SANDY 
1^1 ClAY

rratla GRAVE l I ClAYEY 
I SAND

I StlTY 
I ClAY
I ClAYEY I StlT

□

OATC ORtLLCO

ihl_DRILLING MCTHOO
•z- of 2-

L.*yne__
njv

CXISTINO GRAOe CCCVATlOM <F"T AMSU

SOIL BORING LOG 114-5655-8

KERR-McGEE CORPORATION
Hydrology Dept SEA Division

DEPTH
IN

FEET

4-t-cz sky CVZAcJL
Inn Vtt an is cla

O-zO% t..i/Inc

flj yq-ii 4dJ$jflQ

IgLsi ZDlafVC
SAtR snJ

______ Is ce/or

clcis pYc.3t4s4tI oc c.%as

4s..co-.-nrc s114t.j
4ozo

so-cz ic-A 4o4-AI

CI-Pfl-4k tstYt%s/

Water Table 24 Hour

.V Water Table Time af Boting
PlO Phataianization Detection ppm
NO Identifies Sample by Number
TYPE Sample Collection Method

I\A SPLIT ROCK
BARREL

AUGER
CORE

THIN-
CONTINUOUS

Ki NO
WALLED
TUBE

SAMPLER
t.N

RECOVERY

DEPTH Depth Tap and Bottom of Sample
REC Actual Length of

Reçyered Sample in Feet

DRILLED BY

LayriQ_
LOGGED Jv

Cc
EXISTING GRADE ELEVATION fl AMSLI

LOCATION OR GRID COOROINATES

LITHOLOGIC DESCRIPTION

SOIL SAMPLE

w/o

s-at

5sf

a-s sI41cJcsW
nq -/

C4 tLlAcaf

MtnPy ck
east

-a

CLAY

KGVY

LLLIJ SILT

SAND

C1J GRAVEL

51 SILTY

tIN CLAY ______

icrii CLAYEY
liii SILT _____

SANDY
CLAY

CLAYEY
SAND

H__
Li__



DEPTH
IN

FEET

s -

)0 —

it—

IO—

l'—\

KM SUeSlCMAPV
KwC LL-C

LITHOLOGIC DESCRIPTION

J &_ cjr'Ai/e.l/y SArJT>
brn Cl»/R S/o) . 1 

j y"o I c ^r<r vi c I 'V
SVi )>vV>bl-«.s vj5 4o \',

- -O'

6 ■_ 
■/.’o 
P •: ..o.
■ ‘o'v ■

• 0 p.

. * • *
o- »“* ' « -o * * *

1$ - 2S Sl-kj sAy GlLA.VEL 

14 brv\ (5y<2.5/4). te-i-i/l 
Z-0-"i-Z'/v Y>oov\^ Sor-K^ lSA-S<j
✓-T-VC sX
£-0'/i L ^'rc.v%'jWi 

C L W I <i-i ^ 11

L~e ^ llArtl
C-*-l I t-W I -Cl vA o y-| e_ 5; .

'Z-c\ -’hie sWw SAKjpy 1+.
y(?brn t/fV'). ^--fg

v->/ (Low, KV\- I S'?.- SA ,
’jA 5t l 4“ . >/Lr-w

1 ccui"o, tMii'i^V wi-vt. 
S'3«- Cc-\>cV\t. vi«A-uJkt.5

4-S s\A-^ o^r*sJ~
rvi«bvn |o y(?. 5y<4.^
■2*5>V» si !+•, 2.CZ1 velc^nv+vw.W-* j'-'|.'

KJ

P

UNIFIED
SOIL
FIELD

CLASS.

*'o|o
0 O-
o;.6-

o
-o „ . 0 ® O

1!

|

•IS

BIjOWS
PER
6"

5\J

5V/

5^

SW

M^KiDeniSoisi IN'/

PID
(ppm)

SOIL SAMPLE
NO. DEPTH

REMARKS OR 
FIELD OBSERVATIONS

O-'vw^ l (#

j5Zj?2f ‘

J- Water Table (24 Hour)
-2. Water Table (Time o( Boring)
PID Photoionizotion Detection (ppm) 
NO. Identifies Sample by Nomber 
TYPE Sample Collection Method

GRAPHIC LOG LEGEND

ClAY

SPLIT-
BARREL

[ THIN- 
WALLED TUBE

[]

D

AUGER

CONTINUOUSSAMPIER

DD

S

ROCK
CORE

NORECOVERY

I SILT

tiiid SAND 
*73
EJ.5 GRAVEL
RS3 SILTY 
CJjJClAY

DEBRISFILL
I WGHU
I OCGAMC (PEATI
| SANDY 
I ClAY
) ClAYEY 
I SAND

□ .

DATE DRILLED
5"- mP-oo

DRILLING METHOD
1 of Z.

HSA-

C o i-v-i fc-\ ft net"
LOGGED BY

ero
existing grade elevation in amsli

<7

SOIL BORING LOG 104-5655-B

LITHOLOGIC DESCRIPTION

o_Q rvtI/y SitJD3

niv.t jtt brrt io g/4 o/
siN zc% ioIcytvlts

SMt y4.-b6It vp-k

k.-a L-

i2L0t_D s\4--SAfJ171%4
6rs-i iovR 44 4_4

w/tow n.-1.-t.jiSR-SPt

Z-C30% jiVrcrtj

CaI Ca-C i_O.3 Mri01f WL
S3t t.oiit\t vtciL..\ts

36-46 s4JS4tJP
ctflrn çtoxrcc/c

7C/ ç.It act

Water Table 24 Hour

Water Table Time of Boring
Photaionizotion Detection ppm
Identifies Sample by Number

Sample Collection Method

DEPTH
IN

FEET

KERR-McGEE CORPORATION KM SIJOSIOIARY ILoTb0N BORING

Hydrology Dept SEA Division /V1 CLLC iS I.3DCtS0ti r.WI NUMBER Pci
I- UNIFIED

SOIL

FIELD

ClASS

PID

ppm NO DEPTH REC
I-

-..0

..0

_0
-0

0.-

Is.---

-0

0-

SOIL SAMPLE
REMARKS OR

FIELD OBSERVATIONS

-c7
-z

-2S sI4 scky
GvL

14 br 5y.5J4 toz_cfast\4

ZQ-2-Ch vu%-J s4SA3ç
v-F-vc

co1A \IOIU TDW4\t3 CtJi

-L

In
Iod-
to

0-

-o

-0

01.0

10.1
Ic 10

.Ot

PID

NO
TYPE

I/N
BARREL

-C
-1

UI

ROCK
AUGER

CORE

WALLED
CONTINUOUS

TUBE
RECOVERY

THIN-
NO

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

CLAY

11111
SILT

SAND

GRAVEL

tN SILTY

bN CLAY

fl1 CLAYEY
11111 SILT

DEBRI5

FILL

GHtYOGAMC

SZ1 SANDY
ISa CLAY

CLAYEY
LN SAND

LI__
0-

rn PL-i vICt
LOGGED BY

Eb KCH
EXISTING GRADC ELEVATION FT AMSLI

LOCATION OR GRID COORDINATES



4r_

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

KM SUBSIDIARY
LLC.

DEPTH
IN

FEET UTHOIOGIC DESCRIPTION

A. A. ShA /-f'/C J(!t

4^-4-^r s t4-"1 'CckaJ t-' NI
r

SAiJp’, ^Ty oro-^n. p\>\ls.

CsYR Uft.') \o% clcLy(Z-0^
til4“J ’Z.ofc. ✓olc '+Is ^rari'-'W 
A-o */i - /t J.\J5 AiiVOw^Vo^"

V^r^j CaA v)J vvwnvr
vvot^Ao

o

P
o

UNIFIED
SOIL
FIELD

CLASS.
0-0-

■o.

TV 4^ ’

sW

BLOWS
PER

LOCATION
UciODC^ONi .nTx/

BORING _
NUMBER PC |OP

PID
(ppm)

SOIL SAMPLE
NO. DEPTH

REMARKS OR 
FIELD OBSERVATIONS

C Y\0 p 

fe-A

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

H

SPUT-
BARREl

THIN-
WAUEDTUBE

a

i

AUGER

CONTINUOUSSAMPIER

GRAPHIC LOG LEGEND

ROCK
CORE

s
NORECOVERY

CLAY 

(HE SILT

taia SAND

Lis GRAVEl
fvTq SIITY 
bis] ClAY

ssir
hchit

bca osgamc «*ii
(Jvl SANDY lSd CLAY

I ClAYEY 
I SAND

□

DATE ORILLCO
S’-hs’-oo

PAGE
Z Of z.

DRILLING METHOD
v\s:^-

DRILLED 8Y
Co rv-1 f’H A y\c€^

LOGGED BY
M

EXISTING GRADE ELEVATION IFT AMSU

SOIL BORING LOG KM-56S5-B

LITHOLOGIC DESCRIPTION

%\lt5 vf-vc fl

42.-4ç s-- ycwtly
SAJp 9ry oro-n

cYR Jz o% cAGT..yZ-O/

tI1 z.of voIc.4-5rqniAI
4e ft dss4tvo4oA

Vt- cae_ect v/
tr-- Ct1IV4t nV tS

Water Table 24 Hour

.5L Water Table Time of Boring
P10 Photoionization Detection ppm
NO Identifies Sample by Number
TYPE Sample Collection Method

AUGER

WALLED
11 CONTINUOUS NJ NO

TUBE
SAMPLER RECOVERY

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

KERR-McGEE CORPORATION kM SUBSIDIARY

Is- LL
Nob0I

C. lJ
BORING
NUMB

UNIFIED BLOS SOIL SAMPLE
SOIL PID ______
FIELD ppm DEPTH cr

1ACC

-I

Pc joo

REMARKS OR
FIELD OBSERVATIONS

flic nof

1e4 c-iqk

-i-i 4C

IC

IC

nDtg.iV iKsli

CLAY

111111
SILT

SAND

GRAVEL

ftJ SILTY

bN CLAY

Itifi CLAYEY
tilli SILT

UNILLLU BY

9L%AP%LNI SANDY
CLAY

NI CLAYEY
LS SAND

LI__
Li__

LOGGED BY

Ct ICCuN
EXISTING GRADE ELEVATION VT AMSI



KM SUeStCHAftV LOCATION s
LLc~ ,MV

DEPTH
IN

FEET
LITHOLOGIC DESCRIPTION II

UNIFIED
SOIL
REID

OASS.

BLOWS
FBI
6'

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

C? - Ac S ,

4- H

7

9

r - y7~VC S

a.’ o: 
:-a;e.
°Vo: Sk/

4- saot?,, brni*y su/

)l?'i4 Jilt f-lD^ v.
i^<-> le-S -)o 1

- »■ »■ -
I ejV'AMole.S -)o 7|0W. 
\SA-. ‘

§2$
M* Gl7

// 7-9__ j_ Sciy GlSiSV/E.Ljb*-^.^___
4o lM. SD-sr^

_ IUP*6°

5uJ

7^—

3P-

fi/J- v- r-/o7«, v. 5/^i ^my) 
/ 5A sa-kwL.

//■- A-5^ sdy 6»R,AV/eL

,£b[
*}-!( SAajD . tt’h ; W IO

-o-o.° 0*o«Q*
^1- 
fe;.l

V«iV<?o* ••©•o oV°*o'. i ° ‘« "o O<J • ■ o *° ^*0* 
o>.0-<

trn uyy-io^ s»)4—^

2?-iO'/* >/•('-vc sA ,
U—y -4^ ^Cl'/£. !/i^ —

5/1^ * ) V 0 ^ C— f
i c.Vv«_ op«-4-ih« $

N-^O Jl
s'-Lj (,*S”_2.o . Cj_.)t-Mr^oiAJ.

1 <o/ io-lsf, Sr^i i/b/el 4f<m/KS 
\ y f - ^C, , SA -5^____________ J
Z7-3o &KAVCL,

_\ bm, wo/c yp-Jo Zw(avt 
_ \ , y|-yc ___________jC~)

s/\fjT3 .bv'vn, vf-c_

i s« ,-hi c~*Ac-«-v^-ouvj
3r-j^ s>+^ sAws/s«ty5Fl-T';.-‘..|

■?% “i v^r* AWi-K 4^ silf »n /+-^q 1^7?::
\SA StL___________________ I HP/-1

do'o •
?{{:
ooP.iS

'•T-*
r . „

lift
- -M.

&u)

Gui

5uJ

SM

&M/
SM

©/ ft •' 5 O *• *v% 
-Pt/nisA 9 :00

d 0_) "Z.1 _

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

SPHT-
BARREL

THIN-
WAUEDTUBE

[]
AUGER

CONTINUOUS
SAMPIER s

ROCK
CORE

NORECOVERY

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

GRAPHIC LOG LEGEND

BSS ClAY

0111 SILT

111 SAND 
*"^3CJLS GRAVEL 
Kja SILTYtvJclAY

I DEBRIS 
I FILL
I HGHITI ORGANIC fftAT)
I SANDY I CLAY
I ClAYEY ] SAND

□

DATE ORILLCO
&-JC. - oo / of 21

DRILLING METHOD
Vj-S s-| 0 aJ

DRILLED BY
L-AViOE^

LOGGED BY
Cl?

EXISTING GRADE ELEVATION IFT. AMSU

LOCATION OR GRID COORDINATES

O

08/15/00 TUE 0832 FAX 270 4112 .JIYDROL CEOL RElIED I_jooi

SOIL BORING LOG KM-BeSS-S

UTHOLOGIC DESCRIPTION

o-4 5rct4JtU SAThJ

jrjbrn i.i/ao_S1osI

-3/0V.lc eY.nuIt13 -t

\pt..o otraacA 1-vc Asc
4-l SAIfldytjbrniJ/
Vr tt ai.-A C-X V.3

cyanttcç -4e JID -P-vt
sA-SZ ca-hA

7-9 cay GCI\VELJbrnJ
q-cA$ 50-3g%vt-

LVC$9-4

SAMt bni po4
ç14- q- r-joçf0

-. say 6AVEL
t./r-Io%

ZC-30/b vW-vc45sAsa
Gr.-J

ts..y
4c Cae- V1

s/41 v0IC_ -/or
cJv- c.oo4hp

LV-Z1 SVJp Lrin.-tocl

sc-zo it C.Iccrtou$

J/ io-iaj SPt Vo/c
5t4nu1t5

2.7-3 atLy CgAvaa-

brn cIc up-4 zat II
C_ILLInyt..VC 5ç

_____ 5Aiv .b-nvc-c
WJVK.s..t.cvc Sf1-SC so -iS jc

4i c_s4c.a.s-s_ct.5

3c-n s4- si./ssystfrr
va-rots-nt

SA -Set 5k

O0
O.oo0

00

oo.0
.0

-o

0.-

.0

.96.0
0o
o0

-V
PID

NO
TYPE

NA
SPLIT- ROCK
OARREL

AUGER
CORE

THIN- CONTINUOUS
WALLED
TUBE

SAMPLER
NO
RECOVERY

DEPTH Depih Top and Boirnm of Sample
REC Actual Length of Recovered Sample in Feet

DEPTH
IN

FEET

KERR-McGEE CORPORATION 1KM I- BORING

HydrologyDept -SEADMsIon I-1eh JxSan tUV NUMBER CL iOej

ml
UNIFIED

SOIl

FIELD

ri see

PSI
PID

ppm NO

SOIL SAMPLE
_______ REMARKS OR

DEPTH REC FIELD OBSERVATIONS

0.4
0-ada

4-

II

J3

7.0

G1J

tIII flle83O..
-cnshe..qoo

_____

13 .b
000 GtJ

I-I P..

Water Table 24 Hour

Water Table Time of Boring
Photoionizotion Detection ppm
Identifies Sample by Number

Sample Collection Method

0-

-a

DEBRIS

CLAY en FILL

IIIII1

FR
SILT ORGNCPEAfl

II SANDYSAND CLAY

GRAVEL SANDNI CLAYEY

CLAY ______
SILTY

ffS1 CLAYEY
0131 SILT

El

LAy
LOGGED BY

kRiSI4
EXISTING GRADE ELEVATION FT AMSI.J

LOCATION OR GRID COOROINATES



KM SUBSIDIARY
KMC ULC

LOCATION
We/JlJtlOONj , Kiv''

DEPTH
IN

FEET

45-

UTHOLOGIC DESCRIPTION

36- 4-P- S'
SAajX? . blrKT ♦ Z-o-Z-rf*

S"m a v"*^vault, s, . SA-5^, /-f -
l/c, -s«i .

)-}-
CL.Pl'J uo,/ «3VP

A*"»n sWvu
x-Uk 1

TP 4l-S"'

Iso

UNIFIED
SOU
REID

CLASS.

KM' c.i~

BLOWS
Pffl
6*

PID
(ppm)

SOIL SAMPLE
DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

MC QAO.Z^1

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

SPLIT-
BARREL

THIN-
WALLEDTUBE

[|

I

AUGER

CONTINUOUSSAMPLER Si
DEPTH Depih Top and Bollom of Sample 
REC. Actual length of Recovered Samol

GRAPHIC LOG LEGEND DATE ORtLLCO PAGE
£73 DEBRIS %-Ut- oo of «>?.

(hhu ClAY Efi FILL ORILUNG METHOD

mu HGHITOCGAMC(P€AT] P,Cl?.CO«S' <0/J
ORILLCO BY

ROCK 111 SAND (Js3 SANDYEa CLAY L AVaJS”
CORE T3C13 GRAVEL rvn CLAYEY libJ SAND

LOGGEO BY
K'RJSH

NO
RECOVERY n EXISTING GRADE ELEVATION (FT. AMSU

ESar'' n LOCATION OR GRID COORDINATES
in Feet



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

DEPTH
IN

FEET

r-

l-O —

lb

3° —

35—

KM SUBSIDIARY
K/H C UL C

UTHOIOGIC DESCRIPTION

14 QSYyl 5/4-). \o/o

»i poor^sy , A-SJZ. ,
u4-yc. .

IS’-T-V'I, ✓flc.

A - IK
Loc-a.M^ ct>wx C-«J i cK (

|4 bm (syR f/4.') Zo'ji
i/&lc. ^ rc<r\'-bvs a^-vA. \'*-^b 
4-v b <~a, 11 V>£x-» \

I P - ^ O si 14 »*”» 5(4
pot/v-l^ s*<'-W4 , v’-5--'/,C , SAwSR

2 ^ ^y<aA>c.''ly'
JAmT? 4 r^\o4 Ye.ll tflA

0 6 VR t/5) . v o -zo */o 5. W- vV
vf-YC., S<L*vi.k + rin
’5O0Jt vdc Ani SHa
pcVLJtt «i,v't.+« bi*4 w/
pvun^r Vo *3*
vA^ij o4 OR^r't^iA'S . 1—^ U y

tcv^rJt c^'\ivV»'t_ <.Cvw€^v\-V<-A.

^ / ' 
Tp’oko-bvc^ cvl 4-tv'WUvV '

V-t-^i*^Cj V’pco^v^ 4'l'^v'lp-^'
Sef|i^e.K C't-S 3> I V^

0

is

UNIFIED
SOIL
FIELD

CLASS.

‘.•/oC

y.o-
*0 ••
>.•.

:•••*:
£'°:. * • • o • •
• .0 *

o..V
.■ • ••
. ’.-**

i*U.
•«
?o®‘
.« b'^-

% •°o^; VQ,
1^1

§1
.,^-
m. <*?o.

■m

jif:•_y?.
:•>•.
o-:*

•;.llv»

fvJ

svV

BLOWS
pm
C"

l-4e f\lt>££s'oi>i j k!\/
BORING _
NUMBER K C_ |C> \

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

•270 FT NJ!.C>£- 

DT=\-s>e:-T tcs 

PC-lO

do.^ p Q^\~l ’

^7 Ct.Z-5'

SL
PID
NO.
TYPE

Water Table (24 Hour)
Woter Toble (Time ol Boring) 
Photoionizotion Detection (ppm) 
Identifies Sample by Number 
Somple Collection Method

GRAPHIC LOG LEGEND

HI

CLAY

SILT

B

SPLIT
BARREL

THIN-
WALLED
TUBE

1

D

AUGER

CONTINUOUSSAMPIER

dh

N

ROCK
CORE

NORECOVERY

I SAND

tlo GRAVEL
RTI SILTY 
biy ClAY

DEBRIS I Fill
I WGHlt
I ORGANIC (Pf AT)
I SANDY 
I ClAY
I ClAYEY 
I SAND

DATE DRILLED
5^- >9 - 0 0

DRILLING METHOD

PAGE
I of 2.

BSAr
DRILLED BY

co m ft, \ iQ >0
LOGGED BY

tTP
EXISTING GRADE ELEVATION <FT AMSLI

-.0

.o

SOIL BORING LOG KM-5655-B

KERR-McGEE CORPORATION VM SUBSIDIARY LOCATION BORING

HydrologyDepi-SEADMsion JKni LL i4tDiESfl.3 t41 NUMBER PC. IQt

UNIFIED
SOIL SAMPLEDEPTH

SOIL PID REMARKS ORIN LITHOLOGIC DESCRIPTION
FIELD ppm DEPTH REC

FIELD OBSERVATIONSFEET

10

o-C ra.tiI S$tJD
74 brn
ssI4 sA flsa441L

poa4..j tot4-k A-SR

ir-toj to1c

pSbIt4 -4o 3Jo

LacaII1 I_JIClnt_

jç-tC sbj CfAvE
bnlsYic/4coL

t/Olc ran3.s asXj36lt..s

4-v

4-L 3vre_c

JP-ao/ s14 yfl

poav-l SfC44J 4_V- st.-sg

oF-r NJtE
oecr -it

PC-b

Oo
2-

f.AI1
0.-a

0-0

0-ZC-5
sI-L1 1YcvQt.iI1

y1tL3n
1OYR t-zo/osW-w

Vt.YC5tS1\ 5AvC.rK

30 VOlt

ovt.-k

nhlnor tt4
Vtrq c4caa-nEc Luco..is

IncErck taAiv\--t_ cttw\--4

Po4k
ffrhI\ 90A
Se.qutnctsOt oroU- 11-

-I

Water Table 24 Hour

Water Table Time of Baring
PlO Phataionization Detection ppm
NO Identifies Sample by Number
TYPE Sample Collection Method

ROCKlvi SPLIT

VN BARREL
AUGER

CORE

TUBE SPLER RECOVERY
WALLED
THIN-

CONTINUOUS NO

DEPTH Depth Tap and Bottom of sample
REC Actual Length of Recovered Sample in Feet

GRAPHIC L1GNi DATE DRILLED PAGE

of

CLAY

1111
SILT

GRAVEL

CLAY
SILTY

CLAYEY
SILT

DEBRIS

HIGHLY

ORGANIC Pt 11

SANDY
CLAY

SAND
ISlCLAYEY

Eli-________

DRILLING METHOD

45fr
DRILLED BY

COrn PLIAV1LE
LOGGED BY

E. LS

EXISTING GRADE ELEVATION FT AMSLI

LOCATION OR GRID COORDINATES



£d.

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

DEPTH
IN

FEET

KM SUBSIDIARY
Kmc

LITHOLOGIC DESCRIPTION

$ -S"^ Acvy-cV , 
ck*j 4-31

C-^COj c^t/vv\ \ l
pVY'-V ^ X ,

ft
loii:
o'o:
:||V
—r— »0

.'a >•■«

O
£g
o

UNIFIED
SOU
REID

QASS.

I!«* »- *
i

5 VJ

BLOWS
Pffl
r

MeM N , Ni\/
BORING
NUMBER PCL )0 |

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
FIELD OBSERVATIONS

s-p>r& sl4^ ci./\y, l +
Qvn ary Cs'G-V S/|J. vuv»-
C^4 P-ft.'r.COivS » s4vct^

J . TVIihv*-
^ypsu,*^ 'k+»-U ■

CL MC <2. s-o' _

Si

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

SPUT-
BARREL I

D

AUGER

B WAU£D H CONTINUOUS j\l I
B tube U sampler [J\j I

GRAPHIC LOG LEGEND DATE DRILLED PAGE

® ' ssr
S~- -oo "Z of 2.

ESSS CLAY DRILLING METHOD

mis..
p=q MMt 
bed organic (plati flsA

DRILLED BY

ROCK Hsand (Jvl SANDY 
lSd CLAY Co pv-v pc.) PtfJcG"

CORE *T!1C_La GRAVEL fVYl CLAYEY liU SAND
LOGGED BY

Cp <:R\S-)r\
NO
RECOVERY n EXISTING GRADE ELEVATION (FT AMSLI

raarEY n. LOCATION OR GRID COORDINATES

SOIL BORING LOG KM-565S-8

KERR-MCGEE CORPORATION
Dept SEA DMsion

4-So JwLrck c.\stt1-Cl.tj

34sU17 1rPM

CtW3 ct-- bc\- s4Afl

ro-cz sib CLA I-I

e- scw Vt
_4JC-R.wtrcfl

S4tC.k4
Ykttncr

Yr5t.-I xvds

LITHOLOGIC DESCRIPTION

SOIL SAMPLE

-1. Water Table 24 Hour

.2 Water Table Time of Boring
PID Photaionization Detection ppm
NO Identifies Sample by Number
TYPE Sample Collection Method

AUGER

-I

Ill ROCK
CORE

CONTINUOUS
ic

NO
THIN
WALLED

SAMPLER RECOVERY
TUBE

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

CLAY

ElIfi
SILT

SAND

GRAVEL

ft1 SILTY

tIN CLAY

ItNi CLAYEY
11111 SILT

DEBRIS

EGHtt
ORGAIIC PUTt

SANDY
I2 CLAY

Ni CLAYEY
b.N SAND

U__
U.__

DRILL BY

Covv pL%etJcr
LOGGED BY

EXISTING GRAVE ELEVAIKJN lET AMSLI



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

KM SUBSIDIARY
K'mc hi G.KS-De.RSo fJ , »J\/

BORING__ _
NUMBERPC. IOI K

DEPTH
IN

FEET
LITHOLOGIC DESCRIPTION 11

MNIFIED
SOIL
FIELD

CUSS.

BLOWS
Pffi
8’

PID
(ppm)

SOIL SAMPLE
NO. DEPTH REC.

REMARKS OR 
HELD OBSERVATIONS

C7- b
brio J uo Ic. J Z.S'-3o X 

SA 4 v'-r-vospl grpt-nv\t.

m
•°65-
0?iP

2-Q 51 f-/-
ro-Aj . s 14-*y n/t?

b^n , T.o--t,o%s't L4-, Z0 -
--- fc 30% ^t'ivwc?l-V5//5>v'i p>c-cv-
-\^ra^'e-\ •/4~- V C > SA ^ ,

til?■c
TJ.?.-

HUi

GM/

5M

ZP—

sdy GliAl/GL-
bvi^ +o »jr^ , Z-5'-'3° £ 

y -t - V C_ . 1—1 f X/^aT .
<s. >^4-5 • «'-> (^2. 11) s* 14—
V' cJ"1 lo'-yt-’TJ . \ s
l/«le. ^ro.^ole. --pe-a.

Vv y A-sA

•2. o -2.2. 7° S el. LJ /

.'li-o.’

ii

mofo'c
•Vv

6:°.'o- 
: ' 
'o t>: 
■o:-D

z.6 -

3 ^ ^ rK- n <j I^
Vp'^- c-obl?\«- 1 c^-y.

GlJ

up +o -4- 
-z-y-z-fa* c«^(>c.ki£x

^ a—A. Ar>^*T.u lr-i

1f

36-

Z6-^t> *)4<~1 SAMX>, bf-n<
Z0-zr/o n IV ’<n -C-Sc. S4-£<

xo/ lo-lX1 y<o *'g r«»Tt</-ts
30-3 8 3eJy 6FeAVAl2:U ,
bftf . 4U»'SM'*S cJ-« VJ wCO«^v A . _
S«t^wLi t-ir (^fco •/• ')^3l3 

•ko p... v ( — 'f C. t SR* SA^ g ro'nol1
4r«<-Xin« cU«o^49 S<tv I'O : n\

cobl.le.g|il°'d

5m

G/vy

JL Water Table (24 Hour)
JSL Water Table (Time of Boring)
PID Phofoionizalion Detedlon (pp<
NO. Identifies Sample by Number

H3 «L I:

1^4

WT i/l & 7-0 ‘

TYPE Sample Collection Method

I

sput-
BARREl

THIN-
WAILEDTUBE

a

E

AUGER

CONTINUOUSSAMPLER

DD

S

ROCK
CORE

NO
RECOVERY

DEPTH Depth Top and Boltoai of Sample 
REC. Actual length of Recovered Sample in Feet

GRAPHiC LOG LEGEND

CM3 clay 

OH SILT

I SAND
«TV|
Cl* GRAVEL

DEBRIS 
I Fill
IHGHITI OCGAMCIKAT]
| SANDY I CLAY
I CLAYEY 1 SAND

SILTY I CLAY
I CLAYEY I SILT

□ .

□ .

DATE OR1U.EO
<4 - oo / of

DRILLING METHOD
~Pc-'i£.C-\J3S'(ZsJ

drilled BY
aJ £

LOGGED GY

EXISTING GRADE ELEVATION (FT. AMSO

LOCATION OR GRID COORDINATES

08/15/00 TUE 0832 FAX 270 4112 JIYDROL GEOL RElIED ljooi

ctc
Ud

54 v-N- vc- Sci

4oVcpd/
Ljo-z.o7y14-
5-JO cyAi sS47SAJ17
rj 6rn zo-o%3 L-I-

30%.-nok3Jsngea
3r.wetSn cc

4gr.ki4te..k

____ VS

$rfl 4o krvt tc-3o

vtvc 54 sa_.J.- LJ/V4

An4s 044flc-3SII4--
Yl 1J

Ie\/rx5
Gra.-ut.A 1s

VTt ccptuit Y-
Yt -r 7/4-1A-SA

aG-fl 7Vo4-vcc. sctwf
3O7 It

Zt-23 V0Ic c-otU\t Io
-z..c I-IEktp

a.-

z-3c S/UJbbrn
-oeo

zo-icf0 iiL --.vt sA-set
snrct w/%o-asorsncJt
3o-3$

.s4y GgAvIEt_
brri Cocnsnc dMJni-oarJ

Sg-.-i-ljo/
lOfJ... VVL. 51t SA

IO/Zrtwflo

3rd.nj cJa.ni-1ogiLy rt sy
7-38 j4 co6IItc

SOIL BORING LOG KM-5655-B

KERR-MCGEE CORPORATION MSUOSIOIARY BORING

HydrologyDept.-SEADMsIon LLC I1ct3vcgsotJtJv NUMBERPC 101

DEPTH
IN

FEET
LITHOLOGIC DESCRIPTION

JNIFIED BLONS
SOIL

FIELD

2C1ASS._

PID

ppm
SOIL SAMPLE

NO DEPTH REC

REMARKS OR
REID OBSERVATIONS

o6
0o

ado0

crnjc

4-4z kaict a-

IPn- tvª

GM/

5M

460
Jo

11

Z6

30

GtJ

.jod

00
a6

oo-
0.0

.0

-e00

SM

64

Water Table 24 HOUr

WoterTable Time of Boring
PID Phofoionjzaijon Detection

LPPmNO Identifies Somple by Num er

TYPE Sample Collection Method

ix
ROCKIVI SPLIT

AUGER
CORE

L/N
BARREL

WALLED
CONTINUOUS NOTHIN-

TUBE SAMPLER RECOVERY

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

GRAPHIC LOG LEGEND OATh DRILLED PAGE

9_4
ORIWNG METhOC

Ytc Q5tjsJ

CLAY

SILT

SAND

GRAVEL

SILTY

CLAY

CLAYEY
SILT

FI1L

ICT
OGAMCVEAII

CLAYSANDY
CLAYEY
SAND

oswey
St_A YkJ

LOGGED UY

Sb kRa$-l
EXISTING GRACE acvr.on Ft LeASt

LOCATION OR GRID COORONATES



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

KM SOfiSI CHARY

DEPTH
IN

FEET LITHOLOGIC DESCRIPTION

_ S y
ho?

HI o'^V7.Is<l4 2.0%. v
SA*Jp ^ <^r~v ^rn. Z.o~z£%

j-+p «/Ms^-si?,ln v'-T-v't
Sl?. ^ «v cA.

S( -

<^'7 ~Up- sJiy GftA^eu,

^ ^ t5 ’/x."
*^/r+un»r f-'Z- "

4?- 4~7 ^^-/w £jrvu»L-lly SAhiVj

bf'n ! ~z.° -ZS'i* s> 2-0 L
JVA-vt . 7U VV" in V'f-v'C S 12.

5~7- g~l S.Ay G<<\V/6L , Wn
IS i. vp-v C. s£ ScJ.
F«-a. ^nt-vt-Li SA*TA(+o'/^.,'

- 5 / c-4*-^1 cW* •tv

II

UNIFIED
SOIL
REID

CLASS.

S/ - ^/,~5~ O.Jy SHJH
j ^ t rn

rv-o4 «fttsvrv\
- X "bJ J

sur'-r'D

&M/
•Sr^

GIa/

CM/

5"M

C-U//VU-

BLOWS
PSt
P

LOCATION y BORING
W<£rT2>diCJoA^/ Ail/ number ^C- /^t f*

PID
(ppm)

SOIL SAMPLE
NO. DEPTH

REMARKS OR 
FIELD OBSERVATIONS

Mx^p/ Crae.^
e 51 '

JSL
PID
NO.
TYPE

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

GRAPHIC LOG LEGEND

I CLAY

SPLIT.
BARREL

THIN-
WAILEDTUBE

1

I]

AUGER

CONTINUOUSSAMPLER

9]

S

ROCK
CORE

NORECOVERY

(M

m

SILT

SAND

DEPTH Depth Top and Bottom of Sample 
REC. Actual length of Recovered Sample in Feel

*"H1CIS gravel
RTH SILTY CLAY

0iarev

I DEBRIS 
I FILL
I NGWrI OCGAMCIKAT)
I SANDY I CLAY
I CLAYEY 
I SAND

OATC DRILLED
/ (j> ~ Od pl_ Of

DRILLING METHOD
'fiSilCuss f?> *J

DRILLED BY
L Ay4If

LOGGED BY

EXISTING GRADE CLCVATIONI FT. AMSO

LOCATION OR GRID COORDINATES

08/15/00 TUE 0832 FAX 270 4112 JIYDROL CEOL REKED liooi

SOIL BORING LOG KM4655-8

KERR-McGEE COflPORATION 1KM SUBSIDIARY LOCA1ON BORING

HydrologyDept -SEADMsIon Itt L_t.C- 14IDCtr$OtJ_Pu NUMBER ii
DEPTH

IN

FEET
UTHOLOGIC DESCRIPTION_________

UNIFIED BIX$NS

CLASS

PlO

ppm
SOIL SAMPLE

DEPTH

REMARKS OR
FIELD OBSERVATIONS

Mf
SM

43-

3I-

.31

ifb sI-l-yraivt1Iy c.
-0-0

_oSAjp 1rn. zo-zcZ
wcot4aª lof rŁ

II.t
-4-o l/4 -sghi vt-YC

4o-3 sa1yGrtAVEL avo
cJrj bn-t Z-3c vt-vcS

3rItti./pcm.rcw tt/Y

flil .t-/Z

GM/

cM

221 cI-Jj

43-47

brn tc7.5i.a 51/JL z-o-zCt

/4 -ycpJ

q7 51 scAy SCjJCL brr

25LVC-VC St inc1nnf

pc 1rs-vt-L SA-cA -tI It

t7-5I ba-nt JtLJta

Mcbü/ GrtcK

51-f I5 cy st/s14
CLAY1 I4n
ra-o4 4ra.cts r- yfSQt%

x4nJs

IS T17

1. Water Table 24 Hour

.1 Water Table lime of Boring
PID Photolonizotion Detection ppm

140 Identifies Sample by Number
TYPE Sample Collection Method

S.
ROCKIVI SPUT

COREVN BARREL
AUGER

WALLED
THIN-

CONTINUOUS NJ NO
TUBE SAMPLER RECOVERY

DEPTH Depth Top and Bollom of Sample
REC Actual Length of Recovered Sample in Feel

GRAPHIC LOG LEGEND

of

wv

SILT

L1fI SAND

Ci GRAVEL

Rt SILTY

ISsJ CLAY

fl1 CLAYEY
0.111 SILT

DEBRIS

103KV

DSGAIIC PtA

SANDYCLAY

tiii SAND
CLAYEY

ORIWNG METhOD

PZCuSr 1tJ
ORIU..ED BY

LAyd1r
LOGGED BY

TD Kj i-I

EXISTING anace ELEVATION FT AMSJ

LOCATION OR GRID COORDINATES



SOIL BORING LOG km-scss-o
KERR-McGEE CORPORATION 
Hydrology Dept. - S&EA Division

KM SU8SI0IARV
KMC L.L.C

location
NUMBER fC 102.

DEPTH
LITHOLOGIC DESCRIPTION

y£o UNIREO
SOU BLOWS

PS1
F

PIO SOIL SAMPLE REMARKS ORIN
FEET Iso

HELD
CLASS.

(ppm) NO.
Ul

DEPTH REC. HELD OBSERVATIONS

(2

G KAoc l , .

sily 00*^) y^'-v'C. L 
s| OoVa). G>Y'^.'/. Up

-fc’ 4 u, pcv't- '/z."

Oo O
0°00
°°0O 0 Q O
°00
O»®0
o&°<30(J
°0 o
0^ooo°

GP
—

sXc^v-t V'AM.. -
4rv«iL\ Ll ■ SO o.w^

tU <.4j <2- O * -

un-g.®Z.' —

sAiot? i sl+i-j
C Ay GiCAl/EU. , ( 

g-q Lvvn ,^14-^ (ij.0 W“4
trKV Sl4y

i^ b'l
bll

?'{'
I;®io.nl

SAY/

G P\

—
d-rcj S’-*? ' -
M^e.^ ^ *? / —

5<?7isJ-f ,**>/. f-c sA, €oi*
4o 1 "

jll-',+ brnyil^Y s<4
ML/

5m

— —

iCf s4y ^n-T e^A tl4v . — —
t 1

'SA k/tj ( c-A j by K\
4o H o^c’irMi U brv\ . >*4—{* 9c\. %O'«°.0.d

(iiV
— —

Z* A* —
19-Z.?. sJ'yGKAOEU/^ i\z sm
trn ; T 0 - 'A 1 Z:

Un arra.* . / yx.*
X-fv /». " (Vo/c ) | w

<SM/ — —

sl4vi S4<ot>, brn I
5t^\ — -

IT^AsilJ-ivx V-T-^ 5tl j

2$k
.o.o;«:c

sss
?/&

2q._ZS s)+^ sr>y ^Ai/CU. __ —
c/tc. S< 14- -PrenA To7« <£ 2.4- fe /S’jL

1® Z-8 b^n i 4-phvo/ c.o^ 5R. .si ir\ 
vn. / g VAvn +» 7* - SU* j

G\J
—

:

Z-8-3L s<4y G^.A<Asl . o)v^ '
■zu _ byyv ^ wV.4ul\. C»rt"^tYts c»,Jsu 

|r,^i'*a/L\s. Z.o-'joyo
SA *-f> Yy/) e^vt.
1 M w/ Ch>f 4o (oM

?l 0-‘l
SAy

SM —
-

?o?0°c G.W
JL Water Table (24 Hour)
JSL Water Table (Time of Boring)
PID Photoionization Detection (ppm) 
NO. identifies Sample by Number 
TYPE Sample Collection Method

SPUT-
BARREl

THIN-WAllED
TUBE

I

E

AUGER

CONTINUOUSSAMPLER
s

ROCKCORE

NORECOVERY

DEPTH Depth Top and Bottom of Sample 
REC. Actual length of Recovered Sample in Feel

GRAPHIC LOG 1EGEN0

I CLAY

m SIT

Hsand
rrm
CIS GRAVEL
RS3 SILTY t^LSl CLAY

Eiar"

DEBRIS I Fill
| NGtarI OCGMKIKST)
| SANDY I CLAY
I CLAYEY 1 SAND

DATE DRILLED
P-/7 - oo

PAGE
/ of -Z-

DRILLING METHOD
"PtEXcuSS/O/J

LOGGED OY

EXISTING GRADE ELEVATION I FT. AMSU

LOCATION OR GRID COORDINATES

O

08/15/00 TUE 0832 FAX 270 4112 JIYDRDL CEOL REMED l_I001

oJ
0000
00
boo
000Go
00

DO

Qq92

10

10.111

r0

Jo

.10

.0.0.0

o.o.0

o.660

b9ot
.0.00d

.oO.o

SOIL BORING LOG KM4655-8

LOCAT1ON BORINGKERR-McGEE CORPORATION KM SUBSIDIARY

HydrologyDept.-SEADivlsion KtIC- LI_C aioaJtJV NUMBER PC I1
DEPTH

IN

FEET

UNIFIED

LITHOLOGIC DESCRIPTION

2_ aASS

R.OWS

PSI

.._

PID

ppm
SOIL SAMPLE

REMARKS OR
FIELD OBSERVATIONSNO DEPTH REC

c.r.t Cr.ewCL.y-6b--1

s4yu-n.i-vc
sI

s14-1
to Gvev up

-fo OV

Stct t%4n..j

q1 1.

GM

-.q sI45An$sI1
Cy CC/It/EL.-.4

s1414oA44J
sal hey sl4- sJy

sotri/Jz-/ fc cii Oj4

E-3rvvtl III

1114

tIl Sc sz_t0a c14-y

AJ1
L4 14orpust4Ion r4-4 ccl

Dci

iZ

JrcJ L-
rCt

ML1

SM

o.0oo

54 6QL
brri Zo-4-06/a 4-vcR-ss2
In

jroP%.Irttt3rcvvt.i sg-z
It vo/c

Sri

n-a- sR1
30tAsi4v

Z4-Z
54y 6IAVGL

dcc s.I44ror. oToe tl-tr/
1.6 brn ---ia3R sAr

tia Iyc.vJra4 5/4Y

GW

z.8-34 sy CIJsv1EL cr1
brn IdIJt%4%3k Can-faIrs t4k

zo-oy ç-btcs
54 tn 3ra/y rovt1 avt
lt.a/u.q4- pE0 GAJ

grv4f
Iki SM
.oIIG

Water Table 24 Hour

WoterTableTimeof Boring
PID Photoionization Detection ppm
NO Identifies Sample by Number
TYPE Sample Collection Method

fl
ROCKIVISPLIT

CARREL
AUGER

CORE

WALLED
CONTINUOUS NO

THIN-

TUBE JSLER RECOVERY

DEPTH Depth Tap and Bottom of Sample
REC Actual Length of Recovered Sample in Feel

I-

C-

GRAPHIC LOG LEGEND DATE DRILLED

j7 PAGE

oo of c..

DEBRISCLAY FILL

IJJfl
SILT OSGAMC yEAh

SANDYSAND S. CLAY

L5 GRAVEL SAND
IS1CLAYEY

SILTY

CLAY El

CLAYEY
SILT

0RIuNG METHOD

TcccussoJ
DRILLED BY

LOGGED BY

t.D KRa 1-i--

EXISTING GRADE ELEvATION FT AMSLI

LOCATION OR GRID COORDINATES



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

KM SUBSICHAftV
KMCLLC

BORING _
NUMBER pC 102-

DEPTH
IN

FEET

4^-

5^—

LITHOLOGIC DESCRIPTION

ZIP-^C? v/^slc , K'O
. •oOj^’O volt.

i Is.
@'S's ' -fe) <4-1

e 5G ’ CatUl'S ■k
lU-'bcj sM-^j ^yGRfW&i- 

brri &, 1 S .
^\rcL*r\.Jpr^«. ^-\ c<r-v^4^.i «-v t
•Z-O-Jo^a sil4 i io^JoT1,,
■f-v'c. 5-fc yd

V/OIc oobWIe-i "Vo

39 - 5<ty GeAWeu,
v>A+- s- ben j SK.,

pf U-+v'0'*- 4o 2-V. W 2°”
■3o/s -f- vc , S ft sA . Lot^H lj 
c-e^h cht* cot^4-«^( ■

@ 4-*7- 44 Cj*v*v S"t 14
-k> 2.r-3of»

H CV^\ClV^_ v
pccjq^ ^

u

po

UNIREO
SOIL
FIE10

CLASS
‘oo.o
9o0*°

?o-Vo

sasP.b;o*
^Oo:

P
■■Safe

GiaI

S,%M

"TT? (2- 5~0

JZ.
PID
NO.
TYPE

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

SPLIT-
BARREL

THIN-
WALLEDTUBE

I
AUGER

CONTINUOUSSAMPLER
s

ROCKCORE

NORECOVERY

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

BLOWS
P51
e*

PIO
(ppm)

SOU SAMPLE
NO. DEPTH REC.

REMARKS OR 
HELD OBSERVATIONS

T?YTO+-
tiuacX\ fTtuAdy

Cre.«. k.

GRAPHIC LOG LEGEND

I CLAY

mu SILT

I SAND
*niCU! GRAVEL

I DEBRIS 
I FILL
I HGMT I organic iron)
I SANDY I CLAY
I CLAYEY I SAND

SILTY I CLAY
CLAYEY I SILT

□ .

□

DATE DRILLED
*p-n-oo

DRILLING METHOD

PAGE
Z of 2

F&I? C UJ S' I « k/
DRILLED BV

c. A y a/e-
LOGGED OY

£"p KiZisH
C MISTING GRADE ELEVATION (FT. AMSO

LOCATION OR GRID COORDINATES

08/15/00 TUE 0832 FAX 270 4112 JLYDROL GEOL REMED ljooi

SOIL BORING LOG KM-5655-8

Z3c2 voknols
6.C .o.. go/wo vi

coWl_s4c

cAtIsk

34-59 çj41
is

oran/pte c-n.-\

to-3oq0 sI4 1aos14
4_vc gk ccl

39-39 uolc c.-obcIts4o

3q-qo Say GVsL
k4 btn nt\s

IsvuiL4oZ.3t.tJzo_

c7 5A
c.j 0c.44t

47-4q cd-I- FV\VMtMl

4o z-C-3070

Yo kr.r4 cs.\c\%t ilc .-

Water Table 24 Hour

Water Table Time of Boring
PID Photoionizotion Detection ppm
NO Identifies Sample by Number
TYPE Sample Collection Method

AUGER

WALLED
Ii CONTINUOUS Ni NO

TUBE
SAMPLER RECOVERY

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

KERR-McGEE CORPORATION
Hydrology Dept SEA Division

DEPTH
IN

FEET
LITHOLOGIC DESCRIPTION

SOIL SAMPLE

DOt vvo4-

rn4lL
rvi...tJjck

-Vt @- 501

5-

-J

Is

CLAY

SILT

SAND

Eli GRAVEL

IY1 SILTY

tN CLAY

R1 CLAYEY
Liii SILT

LW BY

LAyrrIXI SANDY
CLAY

CLAYEY
LN SAND

El__
El

LOGGEO BY

Ci ies-
CIST4NG RAOC t.EVAtOt4 FT AMSU



Protective Pipe--------
Yes No CH
Steel ^ PVC □ 
Surveying Pin ?
Yes O No H

Ft.

Concrete Ft.
V:

Cement/Bentonite Grout Mix 
YesJ^ NoQ
5.5.Gallons Water to ^
94Lb. Bag Cement &. Ft-

3—5 Lb. Bentonite 
Powder

Other:_______________

Bentonite Seal 

Pellets^f Slurry Q
<r ^

Filter Pack 
Above Screen

FILTER PACK MATERIAL 

Silica Sand Q 

Washed Sand _

Pea Gravel Q 

Other:_______________

KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

__----Casing Cap Vent ? Yes No Q
_____ Lock ? Yes Q No Q

^Weep Hole ? Yes □ No □

Concrete Pad

Or

J o Ft.

Sand Size #=•3

Dense Phase Sampling Cup Ft
Bottom Plug 

Yes (/£ No Q

Overdrilled Material 
Backfill

Grout □ Sand 
Caved Material 0 
Other:__________

>
■9

f.I't

Ft. x Ft. x Inches

■ ;:v :vv

BELOW
GRADE

DEPTH
FROM 

TOP OF 
CASING

$4 ^

3 ^ i

O
II

Ft-1

______ J 7o 1

DRILLING INFORMATION: 
/ Q '/l. Inches.I. Borehole Diameter=

2. Were Drilling Additives Used f Yes0
Revert 0 Bentonite 0 Water 0 
Solid Auger 0 Hollow Stem Auger

3. Was Outer Steel Casing Used f Yes 0 No^^
Depth=________ t0_________Feet.

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

I .Type of Casing: PVCffir Galvanized 0 Teflon 0 
Stainless O Other

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

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

4. Diameter of Casing and Well Screen:
W <7Casing P-______Inches, Screen Inches.

5. Slot Size of Screen: ^2
6. Type of Screen Perforation: Factory Slotted {£5 

Hacksaw 0 Drilled 0 Other,
7. Installed Protector Pipe w/Lock: Yes5q No0 
WELL DEVELOPMENT INFORMATION: 
I. How was Well Developed ? Bailing 0 Pumping 

Air Surging (Air or Nitrogen) 0 Other_______

2. Time Spent on Well Development ?

------------- /------jdinuteg/bo
3. Approximate Water Volume Removed ? _ Gallons
4. Water Clarity Before Development ? Clear 0

Turbid Bf 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 

If Yes , Describe______________
No

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

^24 Ft. Date ^During Drilling
Before Development ' ^ • W1 ^ Ft. Date 41 •*?■*? - O P
After Development ^ ' Ft. Date ^-U-^O

Driller/Firm p ) i ft —

Drill Crew(/Jt.^W

Si Date Installed -

£c) KtijL

Other

Filter Pack

Above Screen

Silica Sand

Washed Sand

Pea Gravel

Sand Size 41

Dense Phase Sampling

Bottom Plug

Yes NOD

Overdrllled Material

Backfill

Grout Sand

Caved Material

Other

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

______________Ft ___________ Ft ________ Inches

DRILLING INFORMATION

Borehole Diameter 7g Inches

Were Drilling Additives Used Yes No

Revert Bentonite Water

Solid Auger Hollow Stem Auger
Was Outer Steel Casing Used Yes No

Depth ___________
to ____________Feet

Borehole Diameter for Outer Casing ________Inches

WELL CONSTRUCTI9N INFORMATION
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Bottom Plug "

Yes □ No □

Overdrilled Material 
Backfill

Grout □ Sand Q 
Caved Material Q 
Others__________

,v-
•Y>

No □

P >—os M

NoD

Concrete Pad

BELOW
GRADE

DEPTH
FROM 

TOP OF 
CASING

1-0

)1.0

)S. 0

W.o

LS" Ft.i

-L.

Ft. x Ft. x Inches
DRILLING INFORMATION: 

I. Borehole Diameter= JO j/s- Inches.
YesQ ieT2. Were Drilling Additives Used ?

Revert Q Bentonite Q Water Q 
Solid Auger Q Hollow Stem Auger O^f

3. Was Outer Steel Casing Used ? YesQ No^PT
to_________Feet.

8

Depths

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

I .Type of Casings PVC f&f' Galvanized Q Teflon Q 
StainlessQ Other______________________

2. Type of Casing Jointss Screw-Couple Glue-
Couple Q Other

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

4. Diameter of Casing and Well Screen: 
Casing 2_____ Inches, Screen 2- inches-

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

Hacksaw Q Drilled □ Other______________
7. Installed Protector Pipe w/Lock: Yes No Q 
WELL DEVELOPMENT INFORMATION: 

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

2. Time Spent on Well Development ? 
_________/ <oO y Hours

3. Approximate Water Volume Removed ? Gallons
4. Water Clarity Before Development 1 Clear □

Turbid ^5 Opaque Q
5. Water Clarity After Development 1 Clear

Turbid □ Opaque Q
6. Did Water have Oder ? Yes Q No [Kf

If Yes, Describe______________
7. Did Water have any Color ? Yes Q 

If Yes , Describe______________
'JKT

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

><* * .Ft. Date 4'**-**During Drilling
Before Development lb • Ft. Date ^ Oo

Drlller/Flrm iq TtCP.__

After Development ^3. <pO Date C~H ' 

-^3 Date Installed OO___

______________ Ft ___________ Ft
________

Inches

DRILLING INFORMATION

Borehole Diameter inches

Were Drilling
Additives Used Yes fl No

Revert Bentonite Water

Solid Auger Hollow Stem Auger

Was Outer Steel Casing Used Yes N0Z

Depth ___________
to

____________Feet

Borehole Diameter for Outer Casing Inches

WELL CONSTRUCTION INFORMATION
.Type of Casing PVC Galvanized Teflon

StainlesTjJ Other
______________________________

Type of Casing Joints ScrewCouple Glue

Couple LI Other
________________________________

Type of Well Screen PVC Galvanized LI

Stainless Teflon Other
____________________

Diameter of Casing and Well Screen

Casing Inches Screen_________ Inches-

Slot Size of Screen

Type of Screen Perforation Factory Slotted

Hacksaw fl Drilled fl Other
____________________

Installed Protector Pipe w/Lock Yes MNo
WELL DEVELOPMENT INFORMATION

How was Well Developed Bailing Pumping

Air Surging Air or Nitrogen Other____________

Time Spent on Well Development

00 Hours
Approximate Water Volume aoved

______
Gallons

Water Carty Before Development Clear

Turbid Opaque

Water Clarity After Development Clear

Turbid Opaque

Did Water have Odcct Yes No

If Yes Describe
__________________________________

Did Water have any Color Yes LI No

If Yes Describe
__________________________________

WATER LEVEL INFORMATION
Water Level Summary From Top of Casing

During Drilling Ft Date

Before Development Ft Date
z1.oo

After Development
13 00 Ft Date Crjjrr

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe ____-Casing Cap Vent Yes IZ No

-Lock Yes fl No

_________
_.-Weep

Hole Yes NoD
Ft

Yes No LI

Steel PVC fl

Surveying Pin

YesO NoD

Concrete

Concrete Pad

ZJ DEPTH
FROM

BELOW TOP OF
GRADE CASING

Cement/Bentonite Grout Mix

Yes NoD

5.5 Gallons Water to

94Lb Bag Cement

35 Lb Bentonite

Powder

Other
______________________

Bentonite Seal

PeIlets Slurry LI

Filter Pack

Above Screen

7.0 _____

1_.0 _______

LCD ___

FILTER PACK MATERIAL

Silica Sand

Washed Sand

Pea Gravel

Others ____________________

Sand Size ____________

Dense Phase Sampling Cup

Bottom Plug

Yeefl NOD

Overdrllled Material

Backfill

Grout Sand

Caved Material

Other __________________

Driller/Firm Crn91 Ia nce_ Drill Rig Type
1Y19IIt Date Installed

4z.g 00

Drill Crew kfrit t14 Weil No
KerrMcGee

Hydrologist kjja



KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe---------
Yes O No O 
Steel □ PVC □ 
Surveying Pin ?
Yes O No C]

Concrete Pad

Concrete

DEPTH
FROM 

TOP OF 
CASING

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

3—5 Lb. Bentonite 
Powder

Other:

Bentonite Seal 

Pellets Slurry □

Filter Pack 
Above Screen

FILTER PACK MATERIAL 

Silica Sand 

Washed Sand Q 

Pea Gravel Q 

Other:_____________

Sand Size.

Dense Phase Sampling
BottomRIug

Yes^ NoQ

Overdrilled Material 
Backfill

Grout O Sand Q 
Caved Material 
Other:__________

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

No □
njs F-l

f'A o o NyT

Ft. x Ft. x Inches
DRILLING 

I. Borehole Diameter^
INFORMA TION: 

: I ° '/»• Inches.
YesQ No^2. Were Drilling Additives Used ?

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

3. Was Outer Steel Casing Used ? Yes'Q Noftff'
Depth=________ __________ Feet.

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

StainlesTQ Other__________ ___
2. Type of Casing Joints: Screw-Couple^ 

Couple □ Other________________
Glue—

3. Type of Well Screen: PVC Galvanized Q 
StainlessQ Teflon □ Other___________

4. Diameter of Casing and Well.Screen:
Casing ~Z- Inches. Screen_ 

O.
Inches.

5. Slot Size of Screen: O. C>~Z-
6. Type of Screen Perforation: Factory Slotted

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

Air Surging (Air or Nitrogen) Q Other________

2. Time Spent on Well Development ? 
_______ / fee? Mhuites> Hours

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

Turbid S’ Opaque Q
5. Water Clarity After Development ? Clear (ft

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

• If Yes, Describe______________
7. Did Water have any Color ? 

If Yes , Describe_______
Yes Q

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

During Drilling ' Ft. Date -4- OP
Before Development. 
After Development _

Ft. Date 
'7-‘Zn> Ft. Pats

Driller/Firm Go >v-i p 11 q Kt C-E— 

Drill Crew ____________

Drill Rig Type ^^*3 Date Installed S'- \ - 00

Steel PVC LI

Surveying Pin

Yes9 NoD
--

Bentonite Seal

Pellets Jkf Slurry

Filter Pack

Above Screen

FILTER PACK MATERIAL

Silica Sand

Washed Sand

Pea Gravel

Other
____________________

Sand Size

Dense Phase Sampling

Bottom Piug

Yee NOD

Overdrllied Material

Backfill

Grout Sand

Caved Material

Ft
___________ Ft ________ Inches

DRILLING INFORMATION

Borehole Diameter Inches

Were Drilling
Additives Used Yes9 No

Revert Bentonite Water

Solid Auger Hollow Stem Auger

Was Outer Steel Casing Used YesV4 NoZ
Depth ___________

to Feet

Borehole Diameter for Outer Casing ________inches

WELL CONSTRUCTION INFORMATION
.Type of Casing PVC Galvanized Teflon

StainlesTfj Other
______________________________

Type of Casing Joints ScrewCoupie Giue

Couple Other
________________________________

Type of Well Screen PVC EJ Galvanized

Stainless Teflon Other
_____________________

Diameter of Casing and Well Screen

Casing Inches Screen_________ Inches

Slot Size of Screen 0Z
Type of Screen Perforation Factory Slotted

Hacksaw Drilled Other
____________________

Installed Protector Pipe w/Lock Yes No

WELL DEVELOPMENT INFORMATION
How was Well Developed Bailing Pumping

Air Surging Air or Nitrogen Other____________

Time Spent on Weii Development

Coo
4jes Hours

Approximate Water Volume Removed ______ Gallons

Water Clarity Before Development Clear

Turbid Opaque

Water Clarity After Development Clear

Turbid Opaque

DId Water have Odcc Yes No

If Yes Describe
_________________________________

Did Water have any Color Yes No

If Yes Describe
_____________________________________

WATER LEVEL INFORMATION
Water Level Summary From Top of Casing

During Drilling
19 Ft Date

Before Development__________ Ft Date 430 00

After Development 7.7 Ft Date PE

aD

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe ._---Casing Cap Vent Yes No

Yes No ---Lock Yes No

reep Hole Yes NoD
Ft

Concrete Pad

DEPTH
FROM

BELOW TOP OF

GRADE CASING
Concrete

Cement/Bentonite Grout Mix

YesN NOD
5.5 Gallons Water to

94Lb Bag Cement

35 Lb Bentonite

Powder

Other

Ft

Cup .ç Ft

Ft
______

Other
___________________

4-c

Driller/Firm Co
s-t cx vice.. Drill Rig Type _________________

Date Installed

Drill Crew
____ Well No 1i

KerrMcGee
Hydrologist Ei CIZ.t5 44



KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe--------
Yes C] No n 
Steel □ PVC □ 
Surveying Pin ?
Yes Q No Q

Ft.

Concrete Ft.

Cement/Bentonite Grout Mix 
Yesf^" No0
5.5 Gallons Water to 
94Lb. Bag Cement &. 
3—5 Lb. Bentonite 

Powder 
Other: • ___

h
©

4--3 Ft.

Bentonite Seal 

Pellets Slurry 0
Ft.

Filter Pack 
Above Screen -4- Ft.

FILTER PACK MATERIAL 

Silica Sand ^ 

Washed Sand 0 _

Pea Gravel 0 

Other:_______________

a

Ft.

Sand Size.

Dense Phase Sampling Cup p*
Bottom Plug 

Yes^J' No 0

Overdrilled Material 
Backfill

..J
-.

__ Casing Cap Vent ? Yes 0
____ Lock ? Yes 0 No 0

^Weep Hole ? Yes O No 0

No 0

i-^

M'T'

Concrete Pad

BELOW
GRADE

DEPTH
FROM 

TOP OF 
CASING

7-^>

//•

v.s

OI

Grout 0 Sand 0 
Caved Material^ 
Other:__________

J Ft.) 
- I

X.

Ft. x Ft. x Inches
DRILLING INFORMATION:

I. Borehole Diameter= 7 Inches.
Yes0 No (2^2. Were Drilling Additives Used ?

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

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

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

I .Type of Casing: PVC £3“ Galvanized 0 Teflon 0 
Stainlesr0 Other______________________

2. Type of Casing Joints: Screw—Couple [ijj’ Glue- 
Couple 0 Other ______________________

3. Type of Well Screen: PVC £§T Galvanized O 
Stainless 0 Teflon O Other___________

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

0.0-2-
Inches

5. Slot Size of Screen:
6. Type of Screen Perforation: Factory Slotted (2T

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 ?
£>o-/- -^jnutes/Hours

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

Turbid/H 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 Q 

If Yes , Describe______________
NopEf

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

S?' Ft. Date S~ 00During Drilling
Before Development b*0! S’ Ft. Date <?■ - OO 
After Development (oS (o Ft. Date 1

Driller/Firm CLoyni9*- t *4 CS" Drill Rig Type fMog/Oc IS-jT? Date Installed 5”'2.-oo

Filter Pack

Above Screen

Silica Sand

Washed Sand fl

Pea Gravel

Sand Size

Dense Phase Sampling

Bottom Plug

Yes NOD

Overdrilled Material

Backfill

Grout Sand

Caved MaterlaI

Borehole Diameter Inches

Were Drilling
Additives Used YesD No

Revert Bentonite Water

___________ Solid Auger Hollow Stem Auger

Was Outer Steel Casing Used Yes Nog

Depth ___________
to ____________Feet

Borehole Diameter for Outer Casing ________Inches

WELL CONSTRUCTION INFORMATION
.Type of Casing PVC Galvanized Teflon

StainlesiD Other ____________________________

Type of Casing Joints ScrewCouple Glue

Couple Other
________________________________

Type of Well Screen PVC Galvanized

Stainless Teflon Other
____________________

Diameter of Casing and Well Screen

Casing Inches Screen Inches

Slot Size of Screen 2-

Type of Screen Perforation Factory Slotted

Hacksaw Drilled Other
___________________

Installed Protector Pipe w/Lock Yes No

WELL DEVELOPMENT INFORMATION
How was Well Developed Bailing Pumping

Air Surging Air or Nitrogen Other____________

Time Spent on Well Development

tHours

ApproxImate Water Volume Removed
______

Gallons

Water Clarity Before Development Clear fl

Turblde Opaque

Water Clarity After Development Clear

Turbid Opaque

Did Water have Odcr Yes No

If Yes Describe
_____________________________________

DId Water have any Color Yes No

If Yes Describe
_____________________________________

WATER LEVEL INFORMATION
Water Level Summary From Top of Casing

During Drilling Ft Date

Before Development Ft Date 5t pa

After Development Ft Date

Protective Pipe

KERR-MCGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INStALLATION DIAGRAM

Yes No

Steel PVC

Surveying Pin __

YesD NoD

Ft

Concrete

Cement/Bentonite Grout Mix

Yes NOD

5.5 Gallons Water to

94Lb Bag Cement

35 Lb Bentonite

Powder

----CasingCap Vent Yes fl No

I_ -Lock YesD No

_.Weep Hole Yes NoD

Concrete Pad ______________Ft ___________ Ft ________
Inches

DRILLING INFORMATION
DEPTH

FROM ________
BELOW TOP OF
GRADE CASING

4.r ____

Other
______________________

Bentonite Seal

Pellets 1g Slurry

FILTER PACK MATERIAL

/1 ________

Other ______________________

Cup

Other

2.3

Driller/Firm fl cC

Drill Crew t.JLLc

Drill Rig Type IWOSL..E 3$9 Date Installed ____________
KerrMcGee

Well No PC Hydrologist 6b



KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

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

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

Weep Hole ? Yes 0 No 0

Concrete Pad

Concrete

Cement/Bentonite Grout Mix
Yes No0
5.5 Gallons Water to 
94L.b. Bag Cement &. 

3—5 Lb. Bentonite 
Powder

Other:

Bentonite Seal 

Pellets'^. Slurry 0

Filter Pack 
Above Screen

FILTER PACK MATERIAL 

Silica Sand 0 

Washed Sand 

Pea Gravel 0 

Other:

Sand Size.

Dense Phase Sampling Cup
Bottom Plug

Yes Qi}' No 0

Overdrilled Material 
Backfill

Grout O Sand^Kf 
Caved Material ^ 
Other:__________

No 0
tAGVtJT

Ft. x Ft. x Inches
DRILLING INFORMATION: 

I. Borehole Diameter= & Inches.
2. Were Drilling Additives Used ? Yes0 No 53*

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

3. Was Outer Steel Casing Used ? Yes 0 NoJ^f
Depth=________ t0_________Feet.

4. Borehole Diameter for Outer Casing, Inches.
WELL CONSTRUCTION INFORMATION: 
I.Type of Casing: PVC^f Galvanized 0 Teflon [J 

StainlesTO Other______________________
2. Type of Casing Joints: Screw—Couple 0 

Couple 0 Other_________________
Glue—

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

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

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

Hacksaw 0 Drilled 0 Other_____________
7. Installed Protector Pipe w/Lock: Yes 0 Noffi^
WELL DEVELOPMENT INFORMATION: 
I. How was Well Developed ? Bailing 0 Pumping {Sjj 

Air Surging (Air or Nitrogen) 0 Other________

2. Time Spent on Well Development ?
------------- /---- (&0— nfinutep'Hours

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

Turbid Opaque O
5. Water Clarity After Development 1 Clear

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

If Yes, Describe______________
7. Did Water have any Color ? Yes 0 

If Yes , Describe______________

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

* - - 5" - ZNCTODuring Drilling
Before Development. 
After Development.

7.06-
Ft. Date 
Ft. Date S~-ll-00 

Ft. Date___________

Drill Rig Type E <?‘0| Date Installed 3 ~ 0______.

Well No.

Dense Phase Sampling

Bottom Plug

Yes NOD

OverdrIlled Material

Backfill

Grout SandgJ

Caved Material

Borehole Diameter
___________

Inches

Were Drilling Additives Used Yes No

Revert Bentonite Water

__________ ___________
Solid Auger Hollow Stem Auger

Was Outer Steel Casing Used Yes NoXI

Depth ___________
to Feet

Borehole Diameter for Outer Casing ________Inches

WELL CONSTRUCTION INFORMATION
.Type of Casing PVC1 Galvanized Teflon

StainlesTfl Other
______________________________

Type of Casing Joints ScrewCouple gi Glue

Couple Other ________________________________

__________ __________
Type of Well Screen PVC Galvanized

Stainless Teflon Other
____________________

Diameter of Casing and Well Screen

Casing Inches Screen_________ Inches

Slot Size of Screen 02

Type of Screen Perforation Factory Slotted

Hacksaw Drilled Other___________________

Installed Protector Pipe w/Lock Yes No ff
WELL DEVELOPMENT 1NFORMATION

How was Well Developed Bailing Pumping

Air Surging Air or Nitrogen Other___________

Time Spent on Well Development

6o P4i Hours

Approximate Water Volume Removed
______ Gallons

Water Clarity Before Development Clear

Turbid Opaque

Water Clarity After Development Clear

Turbid Opaque fl

Did Water have Odcr Yes No

If Yes Describe
___________________________________

Did Water have any Color Yes No

If Yes Describe
__________________________________

WATER LEVEL iNFORMATION
Water Level Summary From Top of Casing

During Drilling
Ft Date Z.aO

Before Development___________ Ft Date tt

KerrMcGee

Well No jC 79 Hydrologist

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Casing Cap Vent Yes No flProtective Pipe

Yes No Ll1iiLock Yes No

Steel PVC Weep Hole Yes No

Surveying Pin _________Ft
Concrete Pad

Yes9 NoD

av514

______________Ft ___________ Ft ________
Inches

DRILLING INFORMATION
DEPTH

FROM ________
BELOW TOP OF
GRADE CASING

_____

_____

Concrete

Cement/Bentonite Grout Mix

Yesg No9

5.5 Gallons Water to

S4Lb Bag Cement

35 Lb Bentonite

Powder

Other
______________________

Bentonite Seal

PeIlets_ Slurry

Filter Pack

Above Screen

FILTER PACK MATERIAL

Sand Size _____________

Silica Sand

Washed Sand

Pea Gravel

Other

Cup

Ft

Other

73

Driller/Firm CQ1l_%0 AtJ

Drill Crew

After Development ___________ Ft Date ______________

Drill Rig Type IVlnGIL E1 Date Installed 51-s QO



KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

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

_____ Casing Cap Vent ? Yes 0
___ — Lock? Yes 0 No 0

^Weep Hole ? Yes 0 No O

Concrete Pad

Concrete

DEPTH
FROM 

TOP OF 
CASING

Cement/Bentonite Grout Mix
Yes'S) No0
5.5 Gallons Water to 
94Lb. Bag Cement &. 
3—5 Lb. Bentonite 

Powder
Others_____________

Bentonite Seal 

Pellets^ Slurry0

Filter Pack 
Above Screen

FILTER PACK MATERIAL 

Silica Sand 0 

Washed Sand 

Pea Gravel 0 

Other:_____________

Sand Size. *±3

Dense Phase Sampling Cup 
Bottom Plug 

Yes Hj)" No 0

Overdrilled Material 
Backfill

Grout 0 Sand 0 
Caved Material Sf 
Other:__________

No 0
F’z.vsH
/'t-Vot/J i'”

Ft. x Ft. x Inches
DRILLING INFORMATION:

I. Borehole Diameter= &____Inches.
Yes0 >&f2. Were Drilling Additives Used ?

Revert 0 Bentonite 0 Water 0 
Solid Auger 0 Hollow Stem Auger 5^

3. Was Outer Steel Casing Used ? Yes0 No 0
to Feet.Depth=

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 ^____ Inches. Screen Inche-

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

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

Air Surging (Air or Nitrogen) 0 Other________

2. Time Spent on Well Development ?
------------- /-----— K^jnutep'Hours

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

Turbid IST 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 ? 

If Yes , Describe_______
Yes 0 Noffl'

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

l A______ Ft. Date ^•*3- ^During Drilling
Before Development Ft. Date ^~ QO
After Development_________Ft. Date_______

Drlller/Flrm Coj-v-i (=>z_i ftkl C fc. Drill Rig Type 6 •5<j‘ Date Installed S'"3 ~

yaBo

Steel PVC

Surveying Pin

Yes No

Bentonite Seal

Pellets Slurry

Filter Pack

Above Screen

Silica Sand

Washed Sand

Pea Gravel

Other
____________________

Sand SIze

Dense Phase Sampling

Bottom Plug

Yes NOD

Overdrllled Material

Backfill

Grout Sand

Caved MaterIal

Other

Driller/Firm ConnP1_1 AJCC

______________ Ft ___________ Ft ________ Inches

DRILLING INFORMATION

Borehole Diameter ___________
Inches

Were Drilling Additives Used Yes No

Revert Bentonite Water

Solid Auger Hollow Stem Auger 7.4

Was Outer Steel Casing Used Yes NoD

Depth ___________
to Feet

Borehole Diameter for Outer CasIng ________Inches

WELL CONSTRUCTION INFORMATION
.Type of Casing PVC Galvanized Teflon

StainleWD Other
______________________________

Type of Casing Joints ScrewCouple Glue

Couple Other ________________________________

__________
Type of Well Screen PVC Galvanized

Stainless Teflon Other
____________________

Diameter of Casing and Well Screen

Casing Inches Screen_________ lnche

Slot Size of Screen

Type of Screen Perforation Factory Slotted

Hacksaw Drilled Other ___________________

Installed Protector Pipe w/Lock Yes No
WELL DEVELOPMENT INFORMATION

How was Well Developed Bailing Pumping

Air Surging Air or Nitrogen Other____________

Time Spent on Well Development

Hours

Approximate Water Volume Removed
______ Gallons

Water Clarity Before Development Clear

Turbid Opaque

Water Clarity After Development Clear

Turbid Opaque

Did Water have Odcc Yes No

If Yes Describe
_____________________________________

Did Water have any Color Yes

If Yes Describe
_____________________________________

WATER LEVEL INFORMATION
Water Level Summary From Top of Casing

During Drilling
Ft Date 5t

Before Development
/6 Ft Date

After Development ____________ Ft Date _________

Drill Rig Type -.1 Date Installed 53 -00
KerrMcGee

Hydrologist 13

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe ___---Casing Cap Vent Yes No fl

Yes fl NoD -Lock YesD No

_________
_.Weep Hole Yes NoD

Ft --

Concrete Pad

DEPTH
FROM

BELOW TOP OF

GRADE CASING
Concrete

Cement/Bentonite Grout Mix

YesRJ NoD

5.5 Gallons Water to

94Lb Bag Cement

35 Lb Bentonite

Powder

Other

13 _____

1015

FILTER PACK MATERIAL

Ft

Cup SaFt

___FLU

30 ____

DrIll Crew LL.S Well No PC BO



KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

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

Concrete

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

Powder
Other:

Bentonite Seal 

Pellets Slurry 0

Filter Pack 
Above Screen

FILTER PACK MATERIAL 

Silica Sand 0 

Washed Sand 

Pea Gravel 0 

Other:

Sand Size.

Overdrilled Material 
Backfill

Grout 0 Sand 0 
Caved Material 0 
Other:_________

—Casing Cap Vent ? Yes 0 No 0 
.. — Lock? Yes 0 No 0 

^Weep Hole ? Yes 0 No 0

Concrete Pad Ft. x___

■Pi- VM 

AAc UL fOP"-

Ft. x Inches

Dense Phase Sampling Cup q' ^pt 
Bottom Ppjg

Yes Eg No 0

DRILLING INFORMATION: 
I. Borehole Diameter= $ Inches.
2. Were Drilling Additives Used ? Yes0 No

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

3. Was Outer Steel Casing Used ? Yes0 No IS^
Depths________ to_________Feet.

4. Borehole Diameter for Outer Casing, Inches.
WELL CONSTRUCTION INFORMATION: 
I.Type of Casing: PVC ST Galvanized 0 Teflon 0 

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

Couple 0 Other________________
Glue—

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

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

O.OT~
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 0 Noffi 
WELL DEVELOPMENT INFORMATION: 
I. How was Well Developed ? Bailing 0 Pumping 

Air Surging (Air or Nitrogen) 0 Other________

2. Time Spent on Well Development ?
------------- /------^_Q_(ftfinutes? Hours

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

TurbidOpaque 0
5. Water Clarity After Development ? Clear

Turbid 0 Opaque 0
6. Did Water have Oder ? Yes O NoJ^f

If Yes, Describe______________
7. Did Water have any Color ? Yes 0 

If Yes , Describe______________

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

During Drilling. >'2- ' Ft. Date
Before Development ^ ^ 5~ 1 Ft. Date li " 0° 
After Development_____ Ft. Date.

Drill Rig TypeMobile. Date Installed 3 ~ OP

Well No. PC S I

Steel El PVC El

Surveying Pin

YesO NoD

Bentonite Seal

Pelletss Slurry fl

Filter Pack

Above Screen

Dense Phaee Sampling

Bottom Pjug

Yes NOD

Overdrllled Material

Backfill

Grout El Sand El

Caved Material El

Were Drilling
Additives Used Yes El No

Revert El Bentonite El Water

__________ __________ Solid Auger Hollow Stem Auger ff

Was Outer Steel Casing Used Yes No

Depth ___________
to ____________Feet

Borehole Diameter for Outer Casing ________inches

WELL CONSTRUCTION INFORMATION
.Type of Casing PVC Galvanized El Teflon El

Stainle Other ____________________________

Type of Casing Joints ScrewCoupleJ Glue

Couple El Other
________________________________

__________ __________
Type of Well Screen PVC Galvanized El

Stainless El Teflon El Other
____________________

Diameter of Casing and Well Screen

Casing Inches Screen ..2 Inches

Slot Size of Screen

Type of Screen Perforation Factory Slotted

Hacksaw El Drilled El Other___________________

Installed Protector Pipe w/Lock Yes Li Hog
WELL DEVELOPMENT INFORMATION

How was Well Developed Bailing El Pumping

Air Surging Air or Nitrogen El Other____________

Time Spent on Well Development

6j2Hours
ApproxImate Water Volume Removed

______
Gallons

Water Clarity Before Development Clear El

Turbid IN Opaque El

Water Clarity After Development Clear

Turbid El Opaque El

Did Water have Odcr Yes El Nof
If Yes Describe

___________________________________

Did Water have any Color Yes El No

If Yes Describe
__________________________________

WATER LEVEL INFORMATION
Water Level Summary From Top of Casing

During Drilling
Ft Date

C3 c__

Before Development Ft Date

After Development ___________ Ft Date ______________

Drill Rig Typefrlob1k Date Installed

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe ---Casing Cap Vent Yes El No

YesEl NoEl ______ ---Lock YesD No El

_________
__Weep Hole Yes NoD

Ft

Concrete

Cement/Bentonite Crout Mix

Yes NoEl

5.5 Gallons Water to

94 Lb Bag Cement

35 Lb Bentonite

Powder

Other ______________________

Concrete Pad
______________

Ft ___________ Ft
________

Inches

DRILLING INFORMATION
DEPTH

FROM Borehole Diameter Inches

BELOW TOP OF
GRADE CASING

______

_____

FILTER PACK MATERIAL

Silica Sand

Washed Sand

Pea Gravel

Other ___________________

Sand Size

Cup

3Ft

Other
__________________

Driller/Firm e.g

KerrMcGee

Hydrologist
cJ 1cr2 i-S %4Drill Crew L-JCLLS Well No Pa



KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe---------
Yes □ No □
Steel □ PVC □ 
Surveying Pin ? - - 
Yes O No D

Concrete

Cement/Bentonite Grout Mix 
Yesfcf NoQ
5.5 Gallons Water to 
94Lb. Bag Cement &. 

3—5 Lb. Bentonite 
Powder

Other:

Bentonite Seal 

Pellets^" Slurry Q

Filter Pack 
Above Screen

___Casing Cap Vent ? Yes Q
__ Lock? Yes Q No Q

Weep Hole ? Yes Q NoQ

Concrete Pad

FILTER PACK MATERIAL 

Silica Sand Q 

Washed Sand £3*

Pea Gravel Q 

Other: C.«ca/<£ - * rO

Sand Size.

Dense Phase Sampling Cup p
Bottom Plug

YesQ NoQ

Overdrilled Material 
Backfill

Grout Q Sand Q 
Caved Materlal ffi 
Other:___________

No Q

T—"i—O-S |—i

lV\o

Ft. x Ft. x Inches
DRILLING INFORMATION:

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

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

3. Was Outer Steel Casing Used ? YesQ Noj^f"
Depth=________ to_________Feet.

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

I .Type of Casing: PVC Galvanized Q Teflon Q 
StainlesfQ Other__  ____

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

3. Type of Well Screen: PVC Galvanized Q 
StainlessQ Teflon Q 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

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

Air Surging (Air or Nitrogen) Q Other________

2. Time Spent on Well Development ?
------------- /----- —(Mmutes^Hours

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

Turbid Opaque Q
5. Water Clarity After Development ? Clear

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

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

If Yes , Describe______________________

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

During Drilling. . Ft. Date
Before Development ^ Ft. Date ^ ~

ST 4-2-'After Development Ft. Date. -f-M-r

Drill Rig Type /Mo&U-fc Date Installed S'- -4- - O t?

Denee Phase Sampling Cup IFt
Bottom Plug

Yes9 NOD ______

_______

Overdrllled Material

Backfill

Grout Sand

Caved Material

Driller/Firm Lu Pt..%

DRILLING INFORMATION

Borehole Diameter Inches

Were Drilling
Additives Used Yes No

Revert Bentonite LI Water

Solid Auger Hollow Stem Auger

Was Outer Steel Casing Used Yes No_
Depth ___________

to ____________Feet

Borehole Diameter for Outer Casing ________Inches

WELL CONSTRUCTION INFORMATION
.Type of Casing PVC Galvanized Teflon

Stainlest9 Other
______________________________

Type of Casing Joints ScrewCouple Glue

Couple LI Other
________________________________

Type of Well Screen PVC Galvanized

Stainless Teflon Other ____________________

Diameter of Casing and Well Screen

Casing _Z Inches1 Screen Inches

Slot Size of Screen

Type of Screen Perforation Factory Slotted

Hacksaw Drilled Other
___________________

Installed Protector Pipe w/Lock Yes

WELL DEVELOPMENT INFORMATION
How was Well Developed Bailing Pumping

Air Surging Air or Nitrogen Other____________

Time Spent on Well Development

mutes Hours

ApproxImate Water Volume emoved ______ Gallons

Water Clarity Before Development Clear

TurbId Opaque

Water Clarity After Development Clear

Turbid Opaque

Did Water have Odcr Yes No

If Yes Describe
__________________________________

Did Water have any Color Yes No

If Yes Describe
__________________________________

WATER LEVEL INFORMATION
Water Level Summary From Top of Casing

During Drilling
Ft Date _____________

Before Development Ft Date ____________

After Development ___________ Ft Date ________

Drill Rig Type /tq%3%L Date Installed

KerrMcGee

Well No Hydrologist E.D KR t54

Yes

Steel LI

Surveying

Yes

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe Cap Vent Yes No

NoD -Lock YesO No

PVC .Weep Hole Yes NoD
Ft

--

Mo .r-C

Ft InchesFtPin

NoD

Concrete

Cement/Bentonite Grout Mix

Yes NoD

5.5 Gallons Water to

94Lb Bag Cement

35 Lb Bentonite

Powder

Concrete Pad

DEPTH
FROM

BELOW TOP OF

GRADE CASING

Other

915 ______

Bentonite Seal

Pellets Slurry

Filter Pack

Above Screen

FILTER PACK MATERIAL

Aj _____

Ft

Silica Sand

Waehed Sand

Pea Gravel

Other Cec
p_I

Sand Size ________________

Other
__________________

Drill Crew L.L.S



Protective Pipe-------
Yes □ No □
Steel □ PVC □
Surveying Pin ? _
Yes O No O

Concrete

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

Powder
Other:____________ _

Bentonite Seal 

PelletsHyl Slurry □

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___________Ft. x______

DEPTH
FROM 

TOP OF 
CASING

FILTER PACK MATERIAL 

Silica Sand Q 

Washed Sand $$

Pea Gravel Q

Other: tl

Sand Size.

Dense Phase Sampling Cup
Bottom Plug

Yes*^ No □

Overdrilled Material 
Backfill

Grout Q Sand Q 
Caved Material^ 
Other:___________

I- LOS M

Mo o krT

_Ft. x Inches
DRILLING INFORMATION:

1. Borehole Diameter= & Inches.
2. Were Drilling Additives Used ? YesQ

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

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 
StainlessQ Other

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

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

4. Diameter of Casing and Well Screen:
2- Inches, Screen ***

o
Casing Inches.

5. Slot Size of Screen: 0. 07- O
6. Type of Screen Perforation: Factory Slotted 

Hacksaw Q Drilled Q Other,
7. Installed Protector Pipe w/Lock: YesQ NoJ^"* 
WELL DEVELOPMENT INFORMATION: 

I. How was Well Developed ? Bailing Q Pumping fcf' 
Air Surging (Air or Nitrogen) Q Other_______

2. Time Spent on Well Development ?
------------- /--- &J2—(Mhiute^Houra

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

Turbid Opaque Q
5. Water Clarity After Development ? Clear p(f

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

If Yes, Describe______________________
7. Did Water have any Color ? YesQ Noj^f 

If Yes , Describe_____________________

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

During Drilling. . Ft. Date S'- A--00

Before Development 3.§Z.' Ft. Date ■£- )l- Do 
After Development_________Ft. Date________ ___

Drlller/Flrm Drill Rig Type frAol, U 6 Date Installed £~- S' - 0 P

Bentonite Seal

Pellets_ Slurry

Filter Pack

Above Screen

FILTER PACK MATERIAL

Silica Sand

Washed Sand

Pea Gravel

Other Cfl41tJ
ytvJt

Sand Size

Dense Phase Sampling

Bottom Plug

Yes NOD

Overdrllled Material

Backfill

Grout Sand

Caved MaterialN

Borehole Diameter
___________

Inches

Were Drilling Additives Used YesO NoS
Revert Bentonite Water

Solid Auger Hollow Stem Auger

Was Outer Steel Casing Used Yes No
Depth __________

to Feet

Borehole Diameter for Outer Casing ________Inches

WELL CONSTRUCTION INFORMATION
.Type of Casing PVC Galvanized Teflon

StainleslO Other
____________________________

Type of Casing Joints ScrewCouple Glue

Couple Other ________________________________

Type of Well Screen PVC Galvanized

Stainless Teflon Other
____________________

Diameter of Casing and Well Screen

Casing Inches Screen_________ Inches

Slot Size of Screen 07
Type of Screen Perforation Factory Slotted

Hacksaw Drilled Other___________________

installed Protector Pipe w/Lock Yes No

WELL DEVELOPMENT INFORMATION
How was Well Developed Bailing Pumping VJ
Air Surging Air or Nitrogen Other____________

Time Spent on Well Development

c1Hours
ApproxImate Water Volume Removed ______ Gallons

Water Clarity Before Development Clear

Turbid Opaque

Water Clarity After Development Clear

TurbId Opaque

Did Water have Odcr Yes No

If Yes Describe
__________________________________

Did Water have any Color Yes No

If Yes Describe
__________________________________

WATER LEVEL INFORMATION
Water Level Summary From Top of Casing

During Drilling Ft Date

Before Development 84Z Ft Date Do

After Development ___________ Ft Date ______________

Driller/FIrm Coni Pt An Drill Rig Type fr1t1 5t Date Installed

Well No Pci $3

Yes fl No

Steel PVC

Surveying Pin

Yes No

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM
____

J- LQ I-

Protective Pipe _.._--Caslng Cap Vent Yee No

---Lock YestJ No

_________ _Weep Hole Yes NoD
Ft

Concrete

Cement/Bentonite Grout Mix

Yes KS NOD

5.5 Gallons Water to

94Lb Bag Cement

35 Lb Bentonite

Powder

Other

Concrete Pad
______________

Ft
___________

Ft
________ Inches

DRILLING INFORMATION
DEPTH

FROM ________
BELOW TOP OF

GRADE CASING

______

_______

10 ______

Cup

Other ___________________

31

DrIll Crew

KerrMcGee

Hydrologist Et KR 541



KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM jVlO ^
Protective Pipe--------
Yee □ No □
Steel □ PVC □ 
Surveying Pin ?
Yes 0 No 0

Ft.

Concrete Ft.

Cement/Bentonite Grout Mix 
Yes]^ No0
5.5 Gallons Water to 
94Lb. Bag Cement &. _

3—5 Lb. Bentonite 
Powder

Others__________ '

?;v

/.5 Ft.

Bentonite Seal 

Pelletsg' Slurry0
/ Ft.

Filter Pack 
Above Screen

FILTER PACK MATERIAL 

Silica Sand 0 

Washed Sand _

Pea Gravel 0 

Others_______________

Q

Ft.

Sand Size

Dense Phase Sampling Cup
Bottom Plug

Yes^ No 0

Overdrilled Material 
Backfill

•* 
r » r

__ Casing Cap Vent ? Yes 0 No 0
__ Lock ? Yes 0 No 0

✓Weep Hole ? Yes 0 No O

Concrete Pad

BELOW
GRADE

DEPTH
FROM 

TOP OF 
CASING

a■
Ft. I

Grout 0 Sand 0 
Caved Material 
Others___________

IS

;.ay .ir.
i
i

i i
i i
L______ J. \~l

Ft. x Ft. x . Inches
DRILLING INFORMATION:

I. Borehole Diameter= ____ Inches.
Yes 02. Were Drilling Additives Used ?

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

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

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

I .Type of Casings PVC^f Galvanized 0 Teflon 0
StainlessQ Other____________  ^_______

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

3. Type of Well Screens PVCjQ^ Galvanized 0 
Stainless 0 Teflon 0 Other___________

4. Diameter of Casing and Well Screens 
Casing ____ Inches, Screen Inches'

5. Slot Size of Screens d? . ^
6. Type of Screen Perforations Factory Slotted

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

Air Surging (Air or Nitrogen) 0 Other________

2. Time Spent on Well Development 7
------------- /----- ^jnujee^Hours

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

Turbid .$5 Opaque 0
5. Water Clarity After Development 7 Clear

Turbid 0 Opaque 0
6. Did Water have Oder 7 Yes 0 No flzf

If Yes, Describe_______________________
7. Did Water have any Color 7 Yes 0 

If Yes , Describe_____________
No

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

During Drilling ______ Ft. Date &~i> ~~
Before Development ~L(t> Ft. Date -po
After Development_________Ft. Date._______

5~- 0 ODrill Rig Type Date Installed___

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe __-.--Caslng Cap Vent Yes No

Yes No __---Lock Yes No

Steel PVC _Weep Hole Yes NoD

Surveying Pin
Ft

Concrete Pad Ft
Yesfl NoD ---

Concrete Ft

___________
Ft

________
Inches

FROM
BELOW TOP OF

GRADE CASING
.9

_____

Cement/Bentonite Grout Mix

Yes Nofl

5.5 Gallons Water to

94Lb Bag Cement

35 Lb Bentonite

Powder

Other

DRILLING INFORMATION

Borehole Diameter
___________

Inches

Were Drilling
Additives Used Yes

Revert Bentonite Water

Solid Auger Hollow Stem Auger

Was Outer Steel Casing Used YesU No

.4
/..3 Ft

Ft

ZFt

tO Ft

Depth __________
to ___________Feet

Borehole Diameter for Outer Casing Inches

WELL CONSTRUCTION INFORMATION
.Type of Casing PVCKJC Galvanized Teflon

Stainiessilj Other _____________________________

Type of Casing Joints ScrewCouple Glue

Couple Other
________________________________

Type of Well Screen PVC Galvanized fl

Stainless Teflon Other
____________________

Diameter of Casing and Well Screen

Casing Inches Screen Incher

Slot Size of Screen a_

Type of Screen Perforation Factory Slotted

Hacksaw Drilled Other
___________________

Installed Protector Pipe w/Lock Yes

WELL DEVELOPMENT INFORMATION
How was Well Developed Bailing Pumping

Air Surging Air or Nitrogen Other___________

Bentonite Seal

Pellets SlurryJ

Filter Pack

Above Screen

FILTER PACK MATERIAL

Silica Sand

Washed Sand

Pea Gravel

Others

Sand Size

Time Spent on Well Development

jHours
ApproxImate Water Volume Removed

______
Gallons

Water Clarity Before Development Clear

Turbid Opaque

Water Clarity After Development Clear
Turbid Opaque

Did Water have Odcr Yes No

If Yes Describe
____________________________________

Dense Phase Sampling

Bottom Plug

Yes Nofl

Overdrliled Material

Backfill

Grout Sand

Caved Material

Cup 0.5 Ft

iii-i-

Ft

L...__

.sC

If Yes Describe

WATER LEVEL INFORMATION
Water Level Summary From Top of Casing

During Drilling Ft Date S642_
Ft.DateBefore Development

Other

Drill Rig Type

After Development Ft Date__________

Mo .çc1 Date Installed 50oDriller/Firm Co ns 9L tJ

Did Water have any Color Yes No

Drill Crew LI-S WeliNo -PC 34
KerrMcGee

Hydrologist
t.-D 1J4



KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe----
Yee □ No □ 
Steel □ PVC □ 
Surveying Pin ? - -. 
Yes O No O

Concrete Pad

Concrete

DEPTH
FROM 

TOP OF 
CASING

Cement/Bentonite Grout Mix
Yes ^ N°D
5.5 Gallons Water to 
94Lb. Bag Cement & 
3—5 Lb. Bentonite 

Powder
Other:_____________

Bentonite Seal 

Pellets Slurry □

Filter Pack 
Above Screen ^

FILTER PACK MATERIAL 

Silica Sand Q 

Washed Sand 

Pea Gravel □

Other:_______________

Sand Size. 3

Dense Phase Sampling Cup
Bottom Plug

Yes'gJ No □

Overdrilled Material 
Backfill

Grout 0 Sand 0 
Caved Material 
Other:___________

____Casing Cap Vent ? Yes 0 No 0
___ Lock ? Yes 0 No 0

^Weep Hole ? Yes O No O

p-L-^S Pi-

f\A* ^

Ft. x Ft. x Inches
DRILLING INFORMATION: 

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

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

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

4. Borehole Diameter for Outer Casing, Inches.
WELL CONSTRUCTION INFORMATION: 
I.Type of Casing: PVC^f Galvanized 0 Teflon 0 

Stainless 0 Other
2. Type of Casing Joints: Screw-Couple J2j Glue-

Couple 0 Other_______  ______________
3. Type of Well Screen: PVC Galvanized 0

Stainless 0 TefIon 0 Other _
4. Diameter of Casing and Well Screen: 

Casing Inches, Screen
C>. O Z.O

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 0 No 
WELL DEVELOPMENT INFORMATION: 
I. How was Well Developed ? Bailing 0 Pumping 

Air Surging (Air or Nitrogen) 0 Other________

2. Time Spent on Well Development ?
_________f Hours

3. Approximate Water Volume Removed ? Gallons
4. Water Clarify 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

If Yes, Describe_______________________
7. Did Water have any Color ? Yes 0 

If Yes , Describe _______

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

^ / Ft. Date S'-IO-O*During Drilling
Before Development 0-33 Ft. Date S~~-)Z.~OQ 
After Development_________Ft. Date_________

Drlller/Flrm tJ (.^T’ Drill Rig Type fHoUln- Date Installed S~- IQ - PP

Yes

Steel

Surveying

Yes

Other
____________________

Sand Size

Dense Phase Sampling

Bottom Plug

Yes NOD

Overdrllled Material

Backfill

Grout Sand

Caved Material

Borehole Diameter inches

Were Drilling Additives Used Yes No

Revert Bentonite Water

Solid Auger Hollow Stem Auger

Was Outer Steel Casing Used Yes fl

Depth ___________
to ____________Feet

Borehole Diameter for Outer Casing ________Inches

WELL CONSTRUCTION INFORMATION
.Type of Casing PVC Galvanized Teflon

Stainlest9 Other
____________________________

Type of Casing Joints ScrewCouple J5 Glue

Couple Other ________________________________

Type of Well Screen PVC Galvanized

Stainless Teflon Other
____________________

Diameter of Casing and Well Screen

Casing Inches Screen c2 Inches

Slot Size of Screen Z.o

Type of Screen Perforation Factory Slotted

Hacksaw Drilled Other ___________________

installed Protector Pipe w/Lock Yes No
WELL DEVELOPMENT INFORMATIQN

How was Well Developed Bailing Pumping jf
Air Surging Air or Nitrogen Other___________

Time Spent on Well Development

Øt
tHours

ApproxImate Water Volume Removed
______ Gallons

Water Ciary Before Development Clear

Turbid .j Opaque

Water Clarity After Development Clear

Turbid Opaque

Did Water have Odcr Yes No
If Yes Describe

_____________________________________

Did Water have any Color Yes Non
If Yes Describe

__________________________________

WATER LEVEL INFORMATION
Water Level Summary From Top of Casing

During Drilling
Ft Date

SO

Before Development O33 Ft Date 5- 1Z0P

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe ____--Casing Cap Vent Yes No

t-ta-

Ft

Concrete

No

PVC

Nofl

Cement/Bentonite Grout Mix

Yes No9
5.5 Gallons Water to

94Lb Bag Cement

3S Lb Bentonite

Powder

-Lock YesO No

Weep Hole Yes No

Concrete Pad ______________Ft ___________ Ft ________ Inches

DRILLING INFORMATION
DEPTH

FROM ________
BELOW TOP OF
GRADE CASING

Other
______________________

Bentonite Seal

Pellets Slurry

Filter Pack

Above Screen

eo.Jc Qc\VCL

FILTER PACK MATERIAL

Silica Sand

Washed Sand

Pea Gravel

Cup

Other
__________________

Driller/Firm C.1-eLt Ad cC

After Development ___________ Ft Date ______________

Drill Rig Type fl10b Date Installed so
KerrMcGee

Well No ci Hydrologist In KriDrill Crew LJLLc



Protective Pipe-------
Yea □ No □ 
Steel □ PVC □ 
Surveying Pin ?
Yes O No O

Concrete

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

Powder
Other:_____________

Bentonite Seal 

Pellets'J^ Slurry Q

Filter Pack 
Above Screen

KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

____Casing Cap Vent ? Yes Q No Q
___ Lock? YesQ No Q

^Weep Hole ? Yes Q No Q

Concrete Pad

DEPTH
FROM 

TOP OF 
CASING

FILTER PACK MATERIAL 

Silica Sand Q 

Washed Sand 

Pea Gravel Q 

Other:_____________

Sand Size 3

Dense Phase Sampling Cup
Bottom Plug 

Yesgf NoQ

Overdrilled Material 
Backfill

Grout Q Sand Q 
Caved Material^! 
Other:__________

Ft. x Ft. x Inches

>fcf

DRILLING INFORMATION:
1. Borehole Diameter= &____ Inches.
2. Were Drilling Additives Used ? YesQ

Revert Q Bentonite Q Water Q
Solid Auger Q Hollow Stem Auger |^] .

3. Was Outer Steel Casing Used ? YesQ Noj^l
Depths________ t0_________Feet.

4. Borehole Diameter for Outer Casing_ Inches.
WELL CONSTRUCTION INFORMATION: 
I.Type of Casing: PVC Galvanized Q TeflonQ 

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

Couple Q Other_______  .______________
3. Type of Well Screen: PVC Galvanized Q

StainlessQ Teflon Q Other______________
4. Diameter of Casing and Well Screen:

Casing____ Inches, Screen Inc'
5. Slot Size of Screen: 0 3-*0
6. Type of Screen Perforation: Factory Slotted

Hacksaw Q Drilled Q Other______________
7. Installed Protector Pipe w/Lock: Yes Q Nojjp' 
WELL DEVELOPMENT INFORMATION: 
I. How was Well Developed ? Bailing Q Pumpingigj 

Air Surging (Air or Nitrogen) Q Other________

2. Time Spent on Well Development ?
------------- /---- —/l^inutee/ko*.

3. Approximate Water Volume Removed 1. Gallons
4. Water Clarity Before Development ? Clear Q

Turbid Opaque Q
5. Water Clarity After Development ? Clear

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

If Yes, Describe_______________________
7. Did Water have any Color ? Yes Q Noffi* 

If Yes , Describe_____________________

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

During Drilling____^_______Ft. Date 5*—^**0^
Before Development Ft. Date I ^ * Q®.
After Development_________Ft. Date______ _

Driller/Firm Oo vv» Pt^l R rJC <g* Drill Rig Type € S1? 0ate Installed S"** V \ - O P

Well No. ~P C,

5994

Bentonite Seal

PelletCg Slurry

Filter Pack

Above Screen

Other

Sand Size $k .3

Dense Phase Sampling

Bottom Plug

Yes NOD

Overdrilled Material

Backfill

Grout Sand

Caved
Material$j

_______________Ft ____________ Ft
_________

Inches

DRILLING INFORMATION

Borehole Diameter Inches

Were Drilling
Additives Used Yes 14o

Revert Bentonite Water

Solid Auger Hollow Stem Auger

Was Outer Steel Casing Used Yes No

Depth __________
to ___________Feet

Borehole Diameter for Outer Casing ________Inches

WELL CONSTRUCTION INFORMATION
.Type of Casing PVC Galvanized Teflon

Stainless Other
_____________________________

Type of Casing Joints ScrewCouple Glue

Couple Other ________________________________

Type of Well Screen PVC Galvanized

Stainless Teflon Other
____________________

Diameter of Casing and Well Screen

Casing cZ Inches Screen_________ Inc

Slot Size of Screen 02.

Type of Screen Perforation Factory Slotted

Hacksaw Drilled Other ___________________

Installed Protector Pipe w/Lock Yes No
WELL DEVELOPMENT 1NFORMATION

How was Well Developed Bailing PumpinggJ

Air Surging Air or Nitrogen Other____________

Time Spent on Well Development

/__QSHours
Approximate Water Volume Removed

______
Gallons

Water Clarity Before Development Clear

Turbid Opaque

Water Clarity After Development Clear

Turbid Opaque

Did Water have Odcr Yes No

If Yes Describe
_____________________________________

Did Water have any Color Yes No4
If Yes Describe

________________________________

WATER LEVEL INFORMATION
Water Level Summary From Top of Casing

During Drilling
Ft Date

çVI 99

Before Development Ft Date _f.i OO

After Development ___________ Ft Date.. 1..

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe __Casing Cap Vent Yes No

Lock YesO No9
________

_...Weep
Hole YesD NoD

Ft

Yes No

Steel PVC

Surveying Pin

Yesfl NoD

Concrete

Concrete Pad

DEPTH
FROM

BELOW TOP OF
GRADE CASING

______

Cement/Bentonite Grout Mix

YesW NoD
5.5 Gallons Water to

94Lb Bag Cement

35 Lb Bentonite

Powder

Other

Ii ______

FILTER PACK MATERIAL

Silica Sand

Washed Sand

Pea Gravel

Cup

Ft

Other __________________

3o

Driller/Firm vn Ll rj Drill Rig Type Vo\o1\ S9 Date Installed \.. 00
KerrMcGee

Hydrologist c.a \CrDrill Crew Well No



KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe--------
Yes □ No fl 
Steel □ PVC □ 
Surveying Pin 1 
Yes □ No □

Concrete Pad

Concrete

DEPTH
FROM 

TOP OF 
CASING

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

Powder
Others_____________

Bentonite Seal 

Pellets^ Slurry □

Filter Pack 
Above Screen

FILTER PACK MATERIAL 

Silica Sand Q 

Washed Sand ££[

Pea Gravel Q 

Others_____________

Sand Size.

Dense Phase Sampling Cup
Bottom Plug 

Yeaffi* No Q

Overdrilled Material 
Backfill

Grout 0 Sand 0 
Caved Material^f 
Others__________

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

Weep Hole ? Yes 0 No O

puv'sH

Ft. x Ft. x Inches
DRILLING INFORMATION: 

J? Inches.I. Borehole Diameter^
2. Were Drilling Additives Used t Yes0 No

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

3. Was Outer Steel Casing Used ? Yes0 Noj^
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 O Other___________

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

O.OJ-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 0 No 
WELL DEVELOPMENT INFORMATION: 

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

2. Time Spent on Well Development ? 
------------- /------ —(f^nutga/Vlo

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

Turbid KT Opaque O
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^j

If Yes , Describe______________________

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

During Drilling____ ^________ Ft. Date «£'•*•
)-~7& , Ft. DateBefore Development, 

After Development _ Ft. Date.

Driller/Firm <a AJji—T Drill Rig Type Mobile <3 -S'0) Date InstalledgT- >1 - O P

Bentonite Seal

PelletsM Slurry

Filter Pack

Above Screen

Silica Sand Li

Washed Sand

Pea Gravel

Other
____________________

Sand Size

Dense Phase Sampling

Bottom Plug

Yes NOD

Overdrllled Material

Backfill

Grout Sand Li

Caved Material

Other
__________________

______________Ft ___________ Ft ________ Inches

DRILLING INFORMATION

Borehole Diameter Inches

Were Drilling
Additives Used Yes Li No

Revert Li Bentonite Li Water Li

Solid Auger Li Hollow Stem Auger

Was Outer Steel Casing Used Yes Li No
Depth __________

to ___________Feet

Borehole Diameter for Outer Casing Inches

WELL CONSTRUCTION INFORMATION
.Type of Casing PVC Galvanized Li Teflon Li

Stainless Li Other
_____________________________

Type of Casing Joints ScrewCouple Glue

Couple Li Other
________________________________

Type of Well Screen PVC Galvanized Li

Stainless Teflon Other
____________________

Diameter of Casing and Well Screen

Type of Screen Perforation Factory Slotted

Hacksaw Li Drilled Li Other___________________

Installed Protector Pipe w/Lock Yes Li No

WELL DEVELOPMENT INFORMATION
How was Well Developed Bailing Li Pumping

Air Surging Air or Nitrogen Other___________

Time Spent on Well Development

tO 4i-iours
Approximate Water Volume Removed ______ Gallons

Water
Clari9r

Before Development Clear Li

Turbid Opaque Li

Water Clarity After Development Cleart

Turbid Li Opaque Li

Did Water have Odcr Yes Li No
If Yes Describe

_____________________________________

Did Water have any Color Yes Li

If Yes Describe
__________________________________

WATER LEVEL INFORMATION
Water Level Summary From Top of Casing

During Drilling Ft Date

Before Development
173 Ft Date _____________

Driller/Firm Cu rtCI.t Drill Rig Type fl4ublc 6.Sti Date Installed iloo
KerrMcGee

Hydrologist KR

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Yes Li No Li

Steel Li PVC Li

Surveying Pin

YesLi NoD

Concrete

a-

Cement/Bentonite Grout Mix

Yes NoLi

5.5 Gallons Water to

94Lb Bag Cement

35 Lb Bentonite

Powder

Other ______________

Protective Pipe 1__Casing Cap Vent Yes Li No Li

-Lock YesLi No

.Weep Hole Yes Li No Li

Concrete Pad

DEPTH
FROM

BELOW TOP OF
GRADE CASING

0-s _____

02.r ____

Casing

Slot Size of Screen

FILTER PACK MATERIAL

Inches Screen________ Inches

o.oczG

Cup o.Ci

Ft

/5
After Development ___________ Ft Date _____________

Drill Crew t-i Well No FL



KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM "PL-OSf\

Protective Pipe---------

Yes O No O 
Steel □ PVC □ 
Surveying Pin ? _
Yes Q No Q

_____ Casing Cap Vent ? Yes Q No Q
___ Lock ? Yes □ No □

^^Weep Hole ? Yes □ No □

Concrete Pad

Concrete

DEPTH
FROM 

TOP OF 
CASING

Cement/Bentonite Grout Mix 
YesT^ NoO 
5.5 Gallons Water to
94Lb. Bag Cement 4. 

3—5 Lb. Bentonite 
Powder 

Other: _____________

Bentonite Seal 

Pellets Slurry Q

Filter Pack 
Above Screen

FILTER PACK MATERIAL 

Silica Sand Q 

Washed Sand 

Pea Gravel Q 

Other:_____________

Sand Size ^ ~ / 2. 
______ >VlgS H

Dense Phase Sampling Cup
BottomPlug 

Yes^g NoQ

Overdrilled Material 
Backfill

Grout 0 Sand Q 
Caved Material 
Other:__________

MOOWv

Ft. x Ft. x inches
DRILLING INFORMATION: 

& Inches.I. Borehole Diameter=
2. Were Drilling Additives Used ? YesQ

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

3. Was Outer Steel Casing Used ? YesQ NoQ^
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 (ST Glue- 
Couple Q Other_______________________

3. Type of Well Screen: PVC Galvanized Q 
StainlessQ Teflon O Other___________

4. Diameter of Casing and Well Screen: 
Casing <7^ Inches, Screen JL Inch?

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

Hacksaw Q Drilled Q Other _
7. Installed Protector Pipe w/Lock: Yes Q No fty* 
WELL DEVELOPMENT INFORMATION: 
I. How was Well Developed ? Bailing Q Pumping Rf' 

Air Surging (Air or Nitrogen) Q Other________

2. Time Spent on Well Development ?
------------- /----- ^><') (Mlnute^/Hours

3. Approximate Water Volume Removed I Gallons
4. Water Clarity Before Development f Clear Q

Turbid fcT'' Opaque Q
5. Water Clarity After Development 7 Clear

Turbid Q Opaque Q ^ ^
6. Did Water have Oder ? Yes Q No Pc

If Yes, Describe___________
7. Did Water have any Color ? Yes Q 

If Yes , Describe______________

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

During Drilling____ ________ Ft. Date I OO
Before Development Zi 1 Ft. Date ^ 3 "OO 
After Development_________Ft. Date_______ .

Driller/Firm ^L,\ L/GT* Drill Rig Type M»g|(-C 6-5 ^ Date Installed 

Well No. P C-

5~- M - oo

Yes

Steel

Surveying

Yes

Silica Sand

Washed Sand

Pea Gravel jJ

Other
______________________

Sand Size

b%i esil

Dense Phase Sampling

Bottom Plug

yee1 NOD

Overdrilled Material

Backfill

Grout Sand

Caved Material

___________
inches

Were Drilling Additives Used Yes No

Revert Bentonite Water

Solid Auger Hollow Stem Auger

Was Outer Steel Casing Used Yes NoE
Depth ___________

to
____________Feet

Borehole Diameter for Outer Casing Inches

WELL CONSTRUCTION INFORMATION

.Type of Casing PVCC Galvanized Teflon

Stainless Other
______________________________

Type of Casing Joints ScrewCouple Glue

Couple Other
________________________________

Type of Well Screen PVC Galvanized

Stainless Teflon Other
____________________

Diameter of Casing and Well Screen

Casing Inches Screen________ inche

Slot Size of Screen 0-

Type of Screen Perforation Factory Slotted IZ
Hacksaw Drilled Other

___________________

Installed Protector Pipe w/Lock Yes No

WELL DEVELOPMENT INFORMATION
How was Well Developed Bailing Pumping

Air Surging Air or Nitrogen Other___________

Time Spent on Well Development

/_kPqutiiours
Approximate Water Volume Removed

______
Gallons

Water Clarity Before Development Clear

Turbid Opaque

Water Clarity After Development Clear

Turbid Opaque

Did Water have Odcr Yes No
If Yes Describe

____________________________________

Did Water have any Color Yes No

If Yes Describe
__________________________________

WATER LEVEL INFORMATION
Water Level Summary From Top of Casing

During Drilling Ft Date lL2.Q

Before Development Ft Date ___________

No

PVC

Pin

NoD

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM _QS
fV\QQ vCe

Ft

.1

Concrete

Cement/Bentonite Grout Mix

Yes NoD

5.5 Gallons Water to

94Lb Bag Cement

35 Lb Bentonite

Powder

Other
______________________

Protective Pipe j-Casing Cap Vent Yes No

Lock YesO No

leep Hole Yes NoD

Concrete Pad
______________Ft ___________ Ft

________
Inches

DRILLING INFORMATiON
DEPTH

FROM Borehole Diameter
___________

BELOW TOP OF

GRADE CASING

32 _____

37 _____

40
______

Bentonite Seal

Pellets Slurry

Filter Pack

Above Screen

FILTER PACK MATERIAL

Cup

//

_____L
Other

Driller/Firm Cov PL%

Drill Crew UJ6LUS. Well No C. S6

After Development ___________ Ft Date_

Drill Rig Type Ma13LC 6.5 Date Installed oo
KerrMcGee

Hydrologist 4Z. iS -j



KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe----
Yes □ No [H 
Steel □ PVC □ 
Surveying Pin ?
Yes Q No O

Concrete

Cement/Bentonite Grout Mix 
Yes^J NoQ
5.5 Gallons Water to 
94Lb. Bag Cement &. 

3—5 Lb. Bentonite 
Powder 

Other: ___

Bentonite Seal 

Pellets Slurry Q

Filter Pack 
Above Screen

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

Concrete Pad

DEPTH
FROM 

TOP OF 
CASING

FILTER PACK MATERIAL 

Silica Sand Q) 

Washed Sand 

Pea Gravel Q 

Others

Sand Size ^.-12.

Dense Phase Sampling Cup ^ C^FL
Bottom glug * '

YesjQ No □

Overdrilled Material 
Backfill

Grout O Sand (~1 
Caved Material 
Other:___________

No □ /viounY

Ft. X Ft. x Inches

No^

DRILLING INFORMATION:
1. Borehole Diameter= $____ Inches.
2. Were Drilling Additives Used ? YesQ

Revert Q Bentonite Q Water Q 
Solid Auger Q Hollow Stem Auger p?(

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: PNC%$ Galvanized Q Teflon Q 

Stainless Q Other_______  ________
2. Type of Casing Joints: Screw—Couple Glue-

Couple Q Other.
3. Type of Well Screen: PVC Galvanized Q 

StainlessQ Teflon Q Other___________
4. Diameter of Casing and Well Screen:

Casing ^ Inches, Screen eX. Inches.
5. Slot Size of Screen: O£.0
6. Type of Screen Perforation: Factory Slotted 

Hacksaw Q Drilled Q Other,
7. Installed Protector Pipe w/Lock: Yes Q No^^' 
WELL DEVELOPMENT INFORMATION: 
I. How was Well Developed ? Bailing Q Pumping^" 

Air Surging (Air or Nitrogen) Q Other_______

2. Time Spent on Well Development ?
------------- /----  ^ ^ ^ttfinutes/£lours

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

Turbid Opaque Q
5. Water Clarity After Development ? Clear 6^

Turbid Q Opaque Q
6. Did Water have Oder ? Yes Q No-®^

If Yes, Describe________________________
7. Did Water have any Color ? YesQ No0^ 

If Yes , Describe ___  _______

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

During Drilling P-_______FL Date ^ ~ )T.~Q P
Before Development fl Date
After Development_________ Ft. Date_________

Drlller/Flrm A KVcf Drill Rig Type ^ Date Installed I^L — OO

Bentonite Seal

Pellets Slurry LI

Filter Pack

Above Screen

Silica Sand

Washed Sand

Pea Gravel El

Other
___________________

Sand Size $%ESI%

Dense Phase Sampling

Bottom Plug

Yes NoEl

Overdrllied Material

Backfill

Grout El Sand El

Caved MaterialZ

Borehole Diameter
____________

Inches

Were Drilling Additives Used Yes No$
Revert LI Bentonite El Water

Solid Auger Hollow Stem Auger

Was Outer Steel Casing Used Yes El No
Depth to Feet

Borehole Diameter for Outer Casing Inches

WELL CONSTRUCTION INFORMATION
.Type of Casing PVCJ Galvanized Teflon El

Stainless El Other
____________________________

Type of Casing Joints ScrewCouple Glue

Couple Other
______________________________

Type of Well Screen PVC Galvanized

Stainless Teflon Other
____________________

Diameter of Casing and Well Screen

Casing Inches Screen oZ Inches

Slot Size of Screen 03_c
Type of Screen Perforation Factory Slotted

Hacksaw El Drilled El Other ___________________

Installed Protector Pipe w/Lock Yes El No
WELL DEVELOPMENT INFORMATION

How was Well Developed Bailing El PumpingJ
Air Surging Air or Nitrogen LI Other___________

Time Spent on Well Development

/_____I22_t1-iours

Approximate Water Volume Removed ______ Gallons

Water Clarity Before Development Clear El

Turbid .N Opaque

Water Clarity After Development Clear

Turbid Opaque El

DId Water have Odcr Yes El Nos
If Yes Describe

___________________________________

Did Water have any Color Yes El NoS
If Yes Describe

________________________________

WATER LEVEL INFORMATION
Water Level Summary From Top of Casing

During Drilling Ft Date Vi P2
Before Development Ft Date

I3oo

After Development ___________ Ft Date ___
Driller/Firm Co rL.t nc Drill Rig Type frl%Lh. 5C Date installed 3_ 20

KerrMcGee
Hydrologist ED ie.s-c

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Yes El No El

Steel El PVC El

Surveying Pin

Yes El No El

Ft

Concrete

fVloUflProtective Pipe
-1 j_--Caslng Cap Vent Yes El No

-Lock YesEl No El

Ieep Hole Yes NoEl

Concrete Pad
_____________rt ___________Ft ________ Inches

DRILLING INFORMATION
DEPTH

FROM ________
BELOW TOP OF
GRADE CASING

____

Cement/Bentonite Grout Mix

Yes/a NoEl

5.5 Gallons Water to

94Lb Bag Cement

35 Lb Bentonite

Powder

Other

FILTER PACK MATERIAL

Cup

Other
__________________

Drill Crew t.OE i-LS Well No PC. gq



KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

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

Concrete

Cement/Bentonite Grout Mix 
Yee^ NoO
5.5 Gallons Water to 
94Lb. Bag Cement &. /. 3
3—5 Lb. Bentonite 

Powder 
Other:____

Bentonite Seal 

Pellets Slurry O

Filter Pack 
Above Screen

__ Casing Cap Vent 1 Yes f~l
. — Lock ? Yes □ No □

Weep Hole ? Yes □ No □

Concrete Pad

DEPTH
FROM 

TOP OF 
CASING

FILTER PACK MATERIAL 

Silica Sand 0 

Washed Sand^5^

Pea Gravel 0 

Other:_____________

Sand Size
A-?

Dense Phase Sampling Cup 0*.
Bottom Plug 

Yes pgf No 0

Overdrilled Material 
Backfill

Grout 0 Sand 0 
Caved Material 
Other:___________

No 0 1' L_vJ -S i-\

COM '

Ft. x Ft. x Inches
DRILLING INFORMATION:

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

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

3. Was Outer Steel Casing Used ? Yes 0 Noffi
Depth=________ to_________Feet.

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

I .Type of Casing: PVC Rf* Galvanized 0 Teflon 0
Stainless 0 Other____________ ________

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

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

4. Diameter of Casing and Well Screen:
Casing____ Inches. Screen <^~ Inch

5. Slot Size of Screen: 0.0
6. Type of Screen Perforation: Factory Slotted ^

Hacksaw 0 Drilled 0 Other______
7. Installed Protector Pipe w/Lock: Yes 0 NoJ^* 
WELL DEVELOPMENT INFORMATION: 
I. How was Well Developed ? Bailing 0 Pumping

Air Surging (Air or Nitrogen) 0 Other_

2. Time Spent on Well Development-?
------------- /---- —J^Jnutes/Hours

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

TurbidJ?J Opaque 0
5. Water Clarity After Development ? Clearly

Turbid 0 Opaque 0
6. Did Water have Oder 1 Yes 0 Nojgf

If Yes. Describe______________
7. Did Water have any Color ? Yes 0 

If Yes . Describe______________

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

During Drilling_____^______ Ft. Date i*2-"
Before Development O-pt. Date ^ -'^3~0<->
After Development_________Ft. Date_______

Driller/Firm Copt Pu\ Drill Rig Type /Y1 p\»t)' Date Installed iZ. - OO

Other ____________________

Sand Size ____________
nc.sM

Dense Phase Sampling

Bottom Plug

YesV NoQ

Overdrllled Maerlal

Backfill

Grout Sand Eli

Caved Materlal%

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

_--Casing

Cap Vent Yes No LU

___ 00

______________Ft ___________ Ft
________ Inches

DRILLING INFORMATION

Borehole Diameter
____________

Inches

Were Drilling
Additives Used Yes

Revert Bentonite Water

__________ __________
Solid Auger Hollow Stem Auger

Was Outer Steel Casing Used Yes

Depth __________
to Feet

Driller/Firm CoD PI-%flhtC Drill Rig Type IV1 vni Date Installed

KerrMcGee

Hydrologist IC zisR

Protective Pipe

No

PVC

Yes

Steel Eli

Survey ing

Yes

Concrete

Pin _________

NoD

Cement/Bentonite Grout Mix

Yes NoD

5.5 Gallons Water to

94Lb Bag Cement

35 Lb Bentonite

Powder

Concrete Pad

DEPTH
FROM

BELOW TOP OF
GRADE CASING

_____

i-b _______

N0

Other ____________________

No

Borehole Diameter for Outer Casing ________Inches

WELL CONSTRUCTION INFORMATION
.Type of Casing PVC Galvanized Teflon

Stainless Eli
Other

______________________________

Type of Casing Joints ScrewCouple Glue

Couple Eli Other ________________________________

Type of Well Screen PVC Galvanized Eli

Stainless Teflon Eli Other
____________________

Diameter of Casing and Well Screen

Casing Inches Screen
c2 Inch

Slot Size of Screen OZ
Type of Screen Perforation Factory Slotted

Hacksaw Drilled Other ___________________

Installed Protector Pipe w/Lock Yes Noj
WELL DEVELOPMENT INFORMATION

How was Well Developed Bailing Pumping_s
Air Surging Air or Nitrogen Other___________

Bentonite Seal

Pelletsfl Slurry

Filter Pack

Above Screen

FILTER PACK MATERIAL

Silica Sand

Washed Sand_X4

Pea Gravel

Time Spent on Well Developmen

620
mute /Hours

Approximate Water Volume emoved ______ Gallons

Water Clarity Before Development Clear

Turbld_ Opaque

Water Clarity After Development CIear
Turbid Opaque

Did Water have Odcr Yes NoRt

If Yes Describe
----

Cup

Ft.t

_____L
Other

___________________

Did Water have any Color Yes No

If Yes Describe
________________________________

WATER LEVEL INFORMATION
Water Level Summary From Top of Casing

During Drilling Ft Date -z ___

Before Development
6P Ft Date

After Development ____________ Ft Date ________

DrIll Crew WGLLc Well No PC ccD



KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe 
Yee Q No 0 
Steel 0 PVC 0 
Surveying Pin ?
Yes 0 No 0

Concrete

Cement/Bentonite Grout Mix 
YesJ^ No0
5.5'Gallons Water to 
94Lb. Bag Cement & 

3—5 Lb. Bentonite 
Powder

Others

Bentonite Seal 

Pellets ££ Slurry 0

Filter Pack 
Above Screen

_____ Casing Cap Vent ? Yes 0
Lock ? Yes O No 0 

^Weep Hole ? Yes O No □

Concrete Pad

No 0 ■pLO 5 -H

FILTER PACK MATERIAL 

Silica Sand Q 

Washed Sand 

Pea Gravel 0 

Others___________

Sand Size
___________

Dense Phase Sampling Cup J f^Ft.
Bottom Plug

Yes^* No Q

Overdrilled Material 
Backfill

Grout 0 Sand 0 
Caved Material ^3 
Others__________

Ft. x Ft. x Inches
DRILLING INFORMATION:

1. Borehole Diameter= P?____ Inches.
2. Were Drilling Additives Used ? Yes 0 No'g)

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

3. Was Outer Steel Casing Used ? Yes 0 No{%T
Depth=________ t°_________Feet.

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

I .Type of Casings FVCxST Galvanized 0 Teflon 0 
Stainless 0 Other______________________

2. Type of Casing Jointss Screw-Couple^] 
Couple 0 Other________________

Glue-

3. Type of Well Screens PVC jSJ Galvanized 0 
Stainless 0 Teflon 0 Other___________

4. Diameter of Casing and Well Screens
Casing____ Z2 Inches, Screen Inches.

5. Slot Size of Screens 0.03.0
6. Type of Screen Perforations Factory Slotted [2^ 

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

Air Surging OMr or Nitrogen) 0 Other_______

2. Time Spent on Well Development ?
--------------/------Mmute^l/Hours

3. Approximate Water Volume Retimed ?__ Gallons
4. Water Clarity Before Development t Clear 0

TurbidjS^ Opaque O
5. Water Clarity After Development t Clear

Turbid 0 Opaque 0
6. Did Water have Oder 1 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 of Casing)

During Drilling *____ Ft. Date
Before Development 4 ^ 1 Ft. Date iT-* * Lt'~
After Development_________ FL Date_________

Drlller/Flrm 

Drill Crew

An c€T S'- I ? - o oDrill Rig Type AloUtlg, (?-S^ Date Installed

Well No.

Other

Silica Sand

Washed Sand

Pea Gravel

Other

Dense Phase Sampling Cup

Bottom Plug

Yeeg NOD

Overdrllled Material

Backfill

Grout Sand

Caved Material

Other
__________________

Driller/Firm C9op-.fL% An CC

rvouyl -i-

______________ ___________ Ft
________

Inches

DRILLING INFORMATION

Borehole Diameter
___________

Inches

Were Drilling Additives Used Yes No4
Revert Bentonite Water

__________ __________ Solid Auger Hollow Stem Auger

Was Outer Steel Casing Used Yes Noa

Depth __________
to Feet

Borehole Diameter for Outer Casing ________Inches

WELL CONSTRUCTION INFORMATION
.Type of Cjsing PVCJ Galvanized Teflon

Stainless Other ____________________________

Type of Casing Joints ScrewCoupleJ Glue

Couple Other
______________________________

_________
Type of Well Screen PVC Galvanized

Stainless Teflon Other
___________________

Diameter of Casing and Well Screen

Casing Inches Screen__.2 Inches

Slot Size of Screen 0.20

Type of Screen Perforation Factory Slotted

Hacksaw Drilled Other
__________________

Installed Protector Pipe w/Lock Yes No

WELL DEVELOPMENT INFORMATION
How was Well Developed Bailing Pumping j4

Air Surging Air or Nitrogen Other___________

Time Spent on Well Development

/___ mute Hours

Approximate Water Volume ved
______

Gallons

Water Clarity Before Development Clear

Turbid Opaque

Water Clarity After Development Clear

Turbid Opaque

Did Water have Odcr Yes No
If Yes Describe _____________________________________

DId Water have any Color Yes NoR
If Yes Describe

__________________________________

WATER LEVEL INFORMATION
Water Level Summary From Top of Casing

During Drilling Ft Date _________

Before Development Ft Date .jjL2
After Development ___________ Ft Date__...._.

Drill Rig Type MLt 3-SR Date Installed çj3cv
KerrMcGee
Hydrologist Ct ICR

KERR-MCGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe _..._--.Casing Cap Vent Yes No

Yes No -Lock Yes No

-Weep Hole Yes NoD
Ft

Concrete Pad
______________

Ft

DEPTH
FROM

BELOW TOP OF
GRADE CASING

_____

17

25 ____

Steel Pvc

Surveying Pin

Yes No

Concrete

Cement/Bentonite Grout Mix

Yes NoD

5.5 Gallons Water to

94Lb Bag Cement

35 Lb Bentonite

Powder

Bentonite Seal

Pellets JS Slurry

Filter Pack

Above Screen

FILTER PACK MATERIAL

Sand Size Z1Z
mt-Ill

Os

Drill Crew Ct-L3 Well No Pc



Protective Pipe 
Yes O No O 
Steel □ PVC □ 
Surveying Pin ?
Yes □ No □

Concrete

Cement/Bentonite Grout Mix 
Yes-J^ Nof!
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

FILTER PACK MATERIAL 

Silica Sand Q 

Washed Sand ^

Pea Gravel □

Other:_______________

Sand Size J2. M-eil] 

Dense Phase Sampling Cup
Bottom Plug

Overdrilled Material 
Backfill

Grout O Sand Q 
Caved MaterialJ^f 
Other:________

NoQ

?* Ft-

Ft. x Ft. x Inches
DRILLING INFORMATION:

1. Borehole Diameter= & Inches.
2. Were Drilling Additives Used ? YesQ No^>d^

Revert Q Bentonite Q Water Q 
Solid Auger Q Hollow Stem Auger Kf''*

3. Was Outer Steel Casing Used ? Yes O NoJ^*
Depth=________ to_________ Feet.

4. Borehole Diameter for Outer Casing______ Inches.
WELL CONSTRUCTION INFORMATION:
I.Type of Casing: PVCGalvanized Q TeflonQ 

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

Couple O Other.
3. Type of Well Screen: PVC Galvanized D 

Stainless Q Teflon Q Other___________
4. Diameter of Casing and Well Screen: 

Casing____2. Inches, Screen ^ Inch
5. Slot Size of Screen: C?. 0 Z. (p
6. Type of Screen Perforation: Factory Slotted j/T

Hacksaw Q Drilled Q Other____________
7. Installed Protector Pipe w/Lock: Yes l~l NoJSj[ 
WELL DEVELOPMENT INFORMATION: 
I. How was Weil Developed ? Bailing Q Pumping

Air Surging (Air or Nitrogen) Q Other________

2. Time Spent on Well Development ?
------------- /----- — MmSep/Hours

3. Approximate Water Volume Reinoved ?____ Gallons
4. Water Clarity Before Development ? Clear Q

Turbid iS* Opaque Q
5. Water Clarity After Development ? Clear [W'

Turbid Q Opaque Q
6. Did Water have Oder ? Yes Q No Afi

If Yes, Describe______________
7. Did Water have any Color ? YesQ Noffi'' 

If Yes , Describe______________________

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

During Drilling_____ / ^ * Ft. Date 0 ^
Before Development 4 •HZ. Ft. Date 5*13~°h 
After Development Ft. Date ^->4- \r

Orlller/FIrm_________Q.oHn pl_| Drill Rig Type 6 -5^ Date Installed

Well No. PC

S'-I'Z- - oo

5984

Filter Pack

Above Screen

Silica Sand El

Washed Sand 14

Pea Gravel El

Other

SandSize 2I2 mcs4

Dense Phase Sampling

Bottom Pyg
Yes NOD

Overdrllied Material

Backfill

Grout El Sand El

Caved Materlalf

Other

Borehole Diameter
____________

Inches

Were Drilling Additives Used Yes fl

Revert El Bentonite El Water

__________ Solid Auger El Hollow Stem Auger

Was Outer Steel Casing Used Yes El N0Z
Depth ___________

to ____________Feet

Borehole Diameter for Outer Casing Inches

WELL CONSTRUCTION INFORMATION

.Type of Casing PVC Galvanized El Teflon El

Stainless El Other
_____________________________

Type of Casing Joints ScrewCouple Glue

Couple El Other
________________________________

__________
Type of Well Screen PVC Galvanized El

Stainless El Teflon El Other
____________________

Diameter of Casing and Well Screen

Casing Inches Screen .2 inch

Slot Size of Screen

Type of Screen Perforation Factory Slotted

Hacksaw El Drilled El Other ___________________

Installed Protector Pipe w/Lock Yes El

WELL DEVELOPMENT INFORMATION
How was Well Developed Bailing El Pumping

Air Surging Air or Nitrogen El Other___________

Time Spent on Well Development

ESO 4jHours
Approximate Water Volume tiived

______
Gallons

Water Clarity Before Development Clear El

Turbid Opaque El

Water Clarity After Development Clear

Turbid El Opaque El

Did Water have Odcrt Yes El Nok
If Yes Describe

_____________________________________

Did Water have any Color Yes El No

If Yes Describe
________________________________

WATER LEVEL INFORMATION
Water Level Summary From Top of Casing

During Drilling Ft Date k2i_

Before Development Ft Date 3.oo

After Development
4.77 Ft Date i4

Driller/Firm Cohn PLI AtJCIS Drill Rig Type
tvl DIL. Date Installed c- vz.

KerrMcGee

Well No PC Hydrologist H-

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe .__....Casing Cap Vent Yes No El

Yes El No El .--Lock Yes El No El

Steel El PVC El _..Weep Hole Yes El No El

Surveying Pin
Concrete Pad ______________Ft ___________ Ft ________ Inches

YesEl NoD ________ DRILLING INFORMATION
DEPTH

FROM ________
BELOW TOP OF

GRADE CASING

_______

Concrete

Cement/Bentonite Grout Mix

Yesg NoLL

5.5 Gallons Water to

94Lb Bag Cement

35 Lb Bentonite

Powder

Other
____________________

Bentonite Seal

Pelletsgj Slurry El

FILTER PACK MATERIAL

It_p _______

Cup

Drill Crew I-c Zt-...c



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

Concrete

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

Powder
Others_____ _________

Bentonite Seal 

Pellets Q Slurry Q

Filter Pack 
Above Screen

KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

____Casing Cap Vent ? Yes Q No Q
___ Lock ? Yes Q No Q

^Weep Hole? Yes Q NoQ

Concrete Pad pt. x ____

DEPTH
FROM 

TOP OF 
CASING

FILTER PACK MATERIAL 

Silica Sand Q 

Washed Sand Q 

Pea Gravel Q 

Others________________

Sand Size

Dense Phase Sampling Cup
Bottom Plug 

Yes Q No Q

Overdrilled Material 
Backfill

Grout Q Sand Q 
Caved Material Q 
Other:__________

}-L.vn H

M'O'j n'T

Ft. x Inches

Drlller/Flrm Co (K. IA v CT"

DRILLING INFORMATION:
1. Borehole Diameter= & Inches.
2. Were Drilling Additives Used ? YesQ

Revert Q Bentonite Q Water Q 
Solid Auger Q Hollow Stem Auger $%]

3. Was Outer Steel Casing Used ? YesQ Npj^f*
Depths________ 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 BcT Glue- 
Couple Q Other _______________________

3. Type of Well Screen: PVC J-J'" Galvanized Q 
Stainless Q Teflon Q Other___________

4. Diameter of Casing and Well Screen:
Casing £2- Inches, Screen Inches.

5. Slot Size of Screen: 0.02-0
6. Type of Screen Perforation: Factory Slotted 

Hacksaw Q Drilled Q Other
7. Installed Protector Pipe w/Lock: Yes Q No^/T 
WELL DEVELOPMENT INFORMATION: 

I. How was Well Developed ? Bailing Q Pumping 'faf 
Air Surging CAir or Nitrogen) Q Other_______

2. Time Spent on Well Development ?
--------------/---- llaS— ^inutep/Hours

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

Turbid ^3” Opaque Q
5. Water Clarity After Development ? Clear ^

Turbid Q Opaque Q
6. Did Water have Oder ? Yes Q No fi?!''

If Yes, Describe___________
7. Did Water have any Color ? YesQ Nojj^' 

If Yes , Describe ______

WATER LEVEL INFORMATION: 
Water Level Summary CFrom Top of Casing)

During Drilling_____ * ° ^ Ft. Date
Before Development ^ Ft. Date 5—Is -qo
After Development_________ Ft. Date

5--

Drill Rig Type _______

Well No. ^ C. ^*3

Date Installed S"- >3 — ^>0

Dense Phase Sampling

Bottom Plug

YesO NOD

Overdrilled Material

Backfill

Grout Sand

Caved Material

Borehole Diameter
___________ Inches

Were Drilling Additives Used feeD Mo

Revert BentoniteD Water

Solid Auger Hollow Stem Auger

Was Outer Steel Casing Used YesO

Depth ___________
to Feet

Borehole Diameter for Outer Casing ________Inches

WELL CONSTRUCTION INFORMATION
.Type of Casing PVC Galvanized Teflon

Stainless Other
____________________________

Type of Casing Joints ScrewCouple Glue-

Couple Other
______________________________

Type of Well Screen PVC Galvanized

Stainless Teflon Other
___________________

Diameter of Casing and Well Screen

Casing Inches Screen Inches

Slot Size of Screen 2-

Type of Screen Perforation Factory Slotted

Hacksaw Drilled Other
___________________

Installed Protector Pipe w/Lock Yes

WELL DEVELOPMENT INFORMATION
How was Well Developed Bailing Pumping

Air Surging Air or Nitrogen Other___________

Time Spent on Well Development

mute /Hours

ApproxImate Water Volume emoved
______

Gallons

Water Clarity Before Development Clear

Turbid Opaque

Water Clarity After Development Clear

Turbid Opaque

Did Water have Odcrt Yes No J4
If Yes Describe

__________________________________

Did Water have any Color Yes No
If Yes Describe

__________________________________

WATER LEVEL INFORMATION
Water Level Summary From Top of Casing

During Drilling Ft Date i_
Before Development

6c1 Ft Date

Date Installed 00
KerrMcGee
Hydrologist tt

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe ____Casing Cap Vent Yes No

Yea No jj 1_ Lock Yes No

Steel PVC __.Weep Hole Yes NoD

Surveying Pin
Ft

YesD NoD
_______

-L\n

Other

Concrete

Cement/Bentonite Grout Mix

Yes Nofl

5.5 Gallons Water to

94Lb Bag Cement

35 Lb Bentonite

Powder

Bentonite Seal

Pellets fl Slurryfl

Filter Pack

Above Screen

FILTER PACK MATERIAL

Other
____________________

Sand Size
_______________

Concrete Pad ______________Ft ___________ Ft ________ Inches

DRILLING INFORMATION
DEPTH

FROM ________
BELOW TOP OF

GRADE CASING

______

2-3 ______

Silica Sand

Washed Sand

Pea Gravel

Cup

Other

Driller/Firm _C Pr cC Drill Rig Type _______

Drill Crew VJGLLS Well No PC

After Development ___________ Ft Date



KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe-------
Yes □ No O 
Steel □ PVC □ 
Surveying Pin ?
Yes O No H

_____ Casing Cap Vent ? Yes Q No Q
___ — Lock? YesQ No □

^^Weep Hole ? Yes □ No □

Concrete Pad

Concrete

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

Powder
Others

Bentonite Seal 

PelietJ^) Slurry Q

Filter Pack 
Above Screen

FILTER PACK MATERIAL 

Silica Sand Q 

Washed Sand ^

Pea Gravel Q 

Others

Sand Size

Dense Phase Sampling Cup
Bottom Pj.ug 

Yes^T No Q

Overdrilled Material 
Backfill

Grout Q Sand Q 
Caved MaterlaP^ 
Others__________

iVloun'f

Ft. x Ft. x inches

3.

p o -fT Ft-

Ft.

DRILLING INFORMATION: 
I. Borehole Diameter= ^ Inches.

YesQ o#2. Were Drilling Additives Used ?
Revert Q Bentonite Q Water Q 
Solid Auger Q Hollow Stem Auger

3. Was Outer Steel Casing Used ? YesQ NoJ^"
Depth=________ __________ F eet.

4. Borehole Diameter for Outer Casing. Inches.
WELL CONSTRUCTION INFORMATION: 
I.Type of Casings PVC Galvanized Q Teflon Q 

Stainless Q Other______________________
2. Type of Casing Jointss Screw—Couple Glue-

Couple Q Other______ ^______________
3. Type of Well Screens PVC Galvanized Q

StainlessQ Teflon Q Other.
4. Diameter of Casing and Well Screens 

Casing Inches. Screen ^ Inch \
5. Slot Size of Screens
6. Type of Screen Perforations Factory Slotted

Hacksaw Q Drilled Q Other_____________
7. Installed Protector Pipe w/Locks Yes Q

)

WELL DEVELOPMENT INFORMATION: 
I. How was Well Developed ? Bailing Q Pumping,£51

Air Surging (Air or Nitrogen) Q Other_

2. Time Spent on Well Development ?
------------- / — Minutp^/Hours

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

Turbid Opaque Q
5. Water Clarity After Development ? Clear

Turbid Q Opaque Q
6. Did Water have Oder ? Yes Q Nojfeij

If Yes, Describe______________
7. Did Water have any Color ? Yes Q 

If Yes , Describe______________

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

/ . £^.|4 - oODuring Drilling . Ft. Date
Before Development 4~ ^Ft. Date S~ JS^-QG
After Development_________Ft. Date_______

Oriller/Firm________Cor*' F'ul A n CcT Drill Rig Type !■<- 8 ~5*^ Date Installed 5*- J4*1 O O
. Kerr-McGee

Well No. T* (L ^ H______ Hydrologist vH-tp

Dense Phase Sampling

Bottom ug

Yes Nofl ______
Overdrilied Material

Backfill

Grout Sand

Caved Materiar

Other
__________________

Driller/Firm COPtPLI cc

_______________Ft ____________ Ft _________ Inches

DRILLING INFORMATION

Borehole Diameter
___________

Inches

Were Drilling
Additives Used YesD Nof

Revert Bentonite Water

__________ __________ Solid Auger fl Hollow Stem Auger

Was Outer Steel Casing Used Yesfl No
Depth__________ to Feet

Borehole Diameter for Outer Casing ________inches

WELL CONSTRUCTION INFORMATION
.Type of Casing PVC Galvanized Teflon

Stainless Other
____________________________

Type of Casing Joints ScrewCouple k1 Glue

Couple Other ________________________________

Type of Well Screen PVC Galvanized

Stainless Teflon Other
____________________

Diameter of Casing and Well Screen

Casing c2 inches Screen mci

Slot Size of Screen

Type of Screen Perforation Factory Slotted

Hacksaw Drilled Other ___________________

Installed Protector Pipe w/Lock Yes LI No
WELL DEVELOPMENT INFORMATION

How was Well Developed Bailing LI

Air Surging Air or Nitrogen Other___________

Time Spent on Well Devel ent

Minut /Hours

Approximate Water Vo me Removed ______ Gallons

Water Clarity Before Development Clear

Turbid Opaque

Water Clarity After Development Clear_
Turbid Opaque

Did Water have Odor Yes

If Yes Describe
________________________________

Did Water have any Color Yes No

If Yes Describe
________________________________

WATER LEVEL INFORMATION
Water Level Summary From Top of Casing

During Drilling
Ft Date

14

Before Development 4..S4 Ft Date

After Development ___________ Ft Date _...

Drill Rig Type
fri4L Date Installed

KerrMcGee
Hydrologist tE

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Casing Cap Vent Yes NoProtective Pipe

Yes No Jal11TLock Yes No

Steel PVC Weep Hole Yes No

Surveying Pin
Ft

Concrete Pad

YesO NoD
DEPTH

FROM
BELOW TOP OF
GRADE CASING

Concrete

Cement/Bentonite Grout Mix

Yes NOD

5.5 Gallons Water to

94Lb Bag Cement

35 Lb Bentonite

Powder

Other

______

___

Ft

______

Bentonite Seal

peuetsJ Slurry LI

Filter Pack

Above Screen

FILTER PACK MATERIAL

Silica Sand

Washed Sand

Pea Gravel

Other

Ft

Sand Size _________

Cup
o..çFt

17.s _______

Zo _____

Ft

..-

Drill Crew t.4Je1_L3 Weil No C.



KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe------------
Yes D No O I
Steel □ PVC □ —^
Surveying Pin ?
Yes O No Q

Concrete

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

Powder
Other:

____Casing Cap Vent f Yes Q
.........Lock ? Yes □ No □

^^Weep Hole 1 Yes □ No □

Concrete Pad

DEPTH
FROM 

TOP OF 
CASING

Bentonite Seal 

PelletsSlurry Q

Filter Pack 
Above Screen

FILTER PACK MATERIAL 

Silica Sand Q 

Washed Sand 

Pea Gravel Q 

Other:_____________

Sand Size

Dense Phase Sampling Cup
BottomPlug 

Yesjg No□

Overdrilled Material 
Backfill

Grout Q Sand O 
Caved Material 
Other:__________

No □ AA^ \r\ -f

Ft. x Ft. x Inches
DRILLING INFORMATION:

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

Revert O Bentonite Q Water O 
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 ofXasing: PVC Ff- Galvanized Q Teflon Q 
Stainless □ Other______________________

2. Type of Casing Joints: Screw—Couple Glue-
Couple Q Other_______ ________________

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

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

5. Slot Size of Screen: &. 0
6. Type of Screen Perforation: Factory Slotted (2^ 

Hacksaw Q Drilled Q Other,

Inches.

7. Installed Protector Pipe w/Lock: Yes Q No |yT 
WELL DEVELOPMENT INFORMATION: 
I. How was Well Developed ? Bailing □ Pumping

Air Surging (Air or Nitrogen) Q Other_

2. Time Spent on Well Jltuteh

-/-

elopment 7 
4-MinujA/Hours

Gallons3. Approximate Water Volume Removed f _
4. Water Qlarity Before Development f Clear Q

Turbid Opaque O
5. Water Clarity After Development ? Clear

Turbid □ Opaque □ ^^
6. Did Water have Oder ? Yes Q NoJ&jj

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

If Yes , Describe______________________ _

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

During Drilling Ft. Date
Before Development ^. 02.' Ft. Date T] *0° 
After Development_________Ft. Date_________

Oriller/FIrm Q.ow%Y7u.'> Q Drill Rig Type Aloki Ic- (S Date Installed 
Kerr—McGee

r-/r

Yes

Steel

Surveying

Yes

Bentonite Seal

Pellets Slurry

Filter Pack

Above Screen

______________Ft ___________ Ft ________ Inches

DRILLING INFORMATION

Borehole Diameter ___________ Inches

Were Drilling Additives Used YesO No
Revert Bentonite Water

__________ ___________ Solid Auger Hollow Stem Auger

Was Outer Steel Casing Used Yesfl No
Depth to

___________Feet

Borehole Diameter for Outer Casing Inches

WELL CONSTRUCTION INFORMATION

.Type ot.Casing PVC Galvanized Teflon

Stainless Other
____________________________

Type of Casing Joints ScrewCouple ES Glue

Couple Other
________________________________

Type of Well Screen PVC Galvanized

Stainless Teflon Other
___________________

Diameter of Casing and Well Screen

Casing
________

Slot Size of Screen

Type of Screen Perforation Factory Slotted

Hacksaw Drilled Other
___________________

Installed Protector Pipe w/Lock Yes No

WELL DEVELOPMENT INFORMATION
How was Well Developed Bailing Pumping

Air Surging Air or Nitrogen Other__________

Time Spent on WeiIJlevel

co
Minu /Hours

Approximate Water Volume Removed
______

Gallons

Water
Qarity

Before Development Clear

Turbid Opaque

Water Clarity After Development Clear

Turbid Opaque

Did Water have Odcr Yes

If Yes Describe
__________________________________

Did Water have any Color Yes No

If Yes Describe
________________________________

WATER LEVEL INFORMATION
Water Level Summary From Top of Casing

During Drilling Ft Date

Before Development Ft Date

Drill Rig Type M96 It- -ct Date Installed

KerrMcGee

Well No Hydrologist C.ti t4

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe __-Casing Cap Vent Yes No

-Lock YesO No

Weep Hole Yes No

No

PVC

Pin7_._
Ft

NoD
Concrete Pad

DEPTH
FROM

BELOW TOP OF
GRADE CASiNG

____

Concrete

Cement/Bentonite Grout Mix

YesN NoD
5.5 Gallons Water to

S4Lb Bag Cement

35 Lb Bentonite

Powder

Other

Inches Screen_________ Inches

9O7-O

FILTER PACK MATERIAL

Silica Sand

Waehed Sand

Pea Gravel

Other
______________

Sand Size 2-jg incar4

Cup CFt

-A

4.C
_______

Dense Phase Sampling

Bottomjiug

Yes$J NOD

Overdrilled Material

Backfill

Grout Sand

Caved Material4Rj

Other
__________________

so

Driller/Firm Cow Pt ct s-i cC

After Development ___________ Ft Date ........._..._.

Drill Crew LL



KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

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

____Casing Cap Vent ? Yes Q
____Lock ? Yes □ No □

^Weep Hole ? Yes Q No CH

Concrete Pad ___ Ft. x

Concrete

DEPTH
FROM 

TOP OF 
CASING

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

Powder
Other:

Bentonite Seal 

Pellets Slurry Q

Filter Pack 
Above Screen

FILTER PACK MATERIAL 

Silica Sand Q 

Washed Sand 

Pea Gravel Q 

Other:_____________

Sand Size ^ ''/£•

Dense Phase Sampling Cup
Bottom Plug 

YesJS No Q

Overdrllled Material 
Backfill

Grout Q Sand Q 
Caved Material 
Other:_________

No □

fV\o

Ft. x Inches
DRILLING INFORMATION: 

I. Borehole Diameter= ^ Inches.
2. Were Drilling Additives Used ? YesQ No^?j

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

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

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

JSf G:I .Type of jCasing: PVC 
Stainless Q Other

Galvanized Q Teflon Q

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

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

4. Diameter of Casing and Well Screen: 
Casing eZ Inches. Screen A

5. Slot Size of Screen: 0 , OJLC>
6. Type of Screen Perforation: Factory Slotted

Hacksaw Q Drilled Q Other__________
7. Installed Protector Pipe w/Lock: Yes Q No^^
WELL DEVELOPMENT INFORMATION: 
I. How was Well Developed ? Bailing Q PumpinoT^T* 

Air Surging CAlr or Nitrogen) Q Other_______

2. Time Spent on Well OevdopmeiTK?
--------------/—Minutes/Hours

3. Approximate Water Vdtume-Retnoved 7__ Gallons
4. Water Clarity Before Development 7 Clear Q

Turbid Opaque Q
5. Water Clarity After Development 7 Clear

Turbid Q Opaque Q
6. Did Water have Oder 7 Yes Q No fol

If Yes, Describe______________
7. Did Water have any Color 7 Yes Q 

If Yes , Describe______________

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

During Drilling_____^______ Ft. Date
Before Development ■ V*Ft. Date / (o-oc> 
After Development_________Ft. Date______

Driller/Firm Co w*> PL, I A H C-1~. 

Drill Crew l_7_______ ,

Drill Rig Type lv Date Installed 00

Cement/Bentonite Grout Mix

Yes No9

.5 Gallons Water to

94 Lb Bag Cement

35 Lb Bentonite

Powder

Other
_________

______________Ft ___________
Ft

________
Inches

DRILLING INFORMATION

Borehole Diameter
___________

Inches

Were Drilling
Additives Used Yes No

Revert Bentonite Water

___________
Solid Auger Hollow Stem Auger

Was Outer Steel Casing Used YesD NoLZ

Depth __________to Feet

Borehole Diameter for Outer Casing ________Inches

WELL CONSTRUCTI9N INFORMATION
.Type ofasing PVC Galvanized Teflon

Stainless Other
______________________________

Type of Casing Joints ScrewCouple Glue

Couple Other ______________________________

__________
Type of Well Screen PVC Galvanized

Stainless Teflon Other
___________________

Diameter of Casing and Well Screen

Casing Inches Screen_________ lnr

Slot Size of Screen OoZ_O

Type of Screen Perforation Factory Slotted

Hacksaw Drilled Other__________________

Installed Protector Pipe w/Lock Yes

WELL DEVELOPMENT INFORMATION
How was Well Developed Bailing Pumplng4

Air Surging Air or Nitrogen Other___________

Time Spent on Wellevel

Minut s/Hours

ApproxImate Water Vo oved
______

Gallons

Water Clarity Before -Development Clear

TurbId Opaque

Water Clarity After Development Clear

TurbId Opaque

DId Water have Odcr Yes No

If Yes Describe
__________________________________

DId Water have any Color Yes No

If Yes Describe
________________________________

WATER LEVEL INFORMATION
Water Level Summary From Top of Casing

During Drilling Ft Date s_Ic_co

Before Development sJ Ft Date c-i

DrIller/FIrm C.-orin LI l-ICG Drill Rig Type ItIDIPI 3SR Date Installed oO

KerrMcGee
Hydrologist Cv CC

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe .--Casing Cap Vent Yes fl No
-1 rLJ--

__--Lock YesIJ No

Weep Hole Yes No

Yes No

Steel PVC

Surveying Pin _________Ft

Yesfl NoO

Concrete

Concrete Pad

DEPTH
FROM

BELOW TOP OF
GRADE CASING

_____

Bentunite Seal

Pellets I1f Slurry

Filter Pack

Above Screen

FILTER PACK MATERIAL

Silica Sand

Washed Sand .2

Pea Gravel

Other
____________________

Ft

Sand Size /Z frtf/

______

3FtDense Phase Sampling Cup

Bottom Plug

Yes$ NOD

Overdrllled Material

Backfill

Grout Sand

Caved Material$

Other

Ft

After Development ___________ Ft Date _______

Drill Crew LS Well No YC cj



KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe--------
Yes O No O 
Steel □ PVC □ 
Surveying Pin ?
Yes O No H

Concrete Ft.

Cement/Bentonite Grout Mix 
Yes No □
5.5 Gallons Water to 
94Lb. Bag Cement 4. _
3—5 Lb. Bentonite 

Powder
Other: _______________

&

Ft.

Bentonite Seal 

Pellets Slurry Q

r~>-

Ft.

Filter Pack 
Above Screen

•v;

FILTER PACK MATERIAL 

Silica Sand Q 

Washed SandJ^J _ 

Pea Gravel Q 

Others_______________

*. *: *. .*.
ft-v-

Sand Size 2~-1

Dense Phase Sampling Cup
Bottom Plug 

Yes J§[ No □

Overdrllled Material 
Backfill

i-

_____ Casing Cap Vent f Yes 0
______ Lock? Yes □ No □

..Weep Hole ? Yes □ No □

No □
M. oovvn

Concrete Pad

;.*'r
'.Y>

li

BELOW
GRADE

DEPTH
FROM 

TOP OF 
CASING

•3

Grout Q Sand 0 
Caved MateriajyQ. 
Other:__________

//•^Ft-i

Ft. x Ft. x Inches
DRILLING INFORMATION: 

I. Borehole Diameter= $ Inches.
Yes0 1

A.

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

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

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

I .Tvoe of Casing: PVC Galvanized 0 Teflon 0 
Stainless O Other______________________

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

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

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

0.07,0
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 0 No^/ 
WELL DEVELOPMENT INFORMATION: 

I. How was Well Developed ? Bailing 0 Pumping'^/
Air Surging (Air or Nitrogen) 0 Other_

2. Time Spent on Well Development ?
------------- /—i<a2— iJjfnutep’Hours

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

i*r

Gallons

TurbidOpague O
5. Water Clarity After Development ? Clear

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

If Yes, Describe____ _________
7. Did Water have any Color ? Yes 0 

If Yes , Describe______________

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

6 ' Ft. Date 5~- ILDuring Drilling
Before Development O •'2-La Ft. Date 5 ~ \'l • Q& 
After Development_________Ft. Date_________

Driller/Firm Qjg

f

Drill Rig Type M B -Z-*! Date Installed S' - )L - QO

Dense Phase Sampling

Bottom Plug

Yes NOD

Overdrilled Material

Backfill

Grout Sand

Caved Materialtfl

Borehole Diameter
___________

Inches

Were Drilling
Additives Used YesD No

Revert Bentonite Water

Solid Auger Hollow Stem Auger

Was Outer Steel Casing Used Yes fl No

Depth to Feet

Borehole Diameter for Outer Casing Inches

WELL CONSTRUCTION INFORMATION
.Type ofasing PVC Galvanized Teflon

Stainless Other
______________________________

Type of Casing Joints ScrewCouple Glue

Couple Other ________________________________

Type of Well Screen PVC Galvanized

Stainless Teflon Other ____________________

Diameter of Casing and Well Screen

Casing Inches Screen Inches

Slot Size of Screen Olo
Type of Screen Perforation Factory Slotted

Hacksaw Drilled Other ___________________

Installed Protector Pipe w/Lock Yes No
WELL DEVELOPMENT INFORMATION

How was Well Developed Balling Pumpingg
Air Surging Air or Nitrogen Other___________

Time Spent on Well Development

/_.co-Q_ I3Hours
ApproxImate Water Volume Removed

______
Gallons

Water Claijjjy Before Development Clear

Turbid Opaque

Water Clarity After Development Clear

Turbid Opaque

Did Water have Odcr Yes No
If Yes Describe

_________________________________

Did Water have any Color Yes No

If Yes Describe
________________________________

WATER LEVEL INFORMATION
Water Level Summary From Top of Casing

During Drilling Ft Date
5- .00

Before Development
2.2W Ft.Date 1122

KerrMcGee
Hydrologist -a 14

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Yes No

Steel PVC

Surveying Pin

YesD NoD

Concrete

rL
14

Cement/Bentonite Grout Mix

Yes No9
5.5 Gallons Water to

94Lb Bag Cement

35 Lb Bentonite

Powder

Protective Pipe ..--Casing Cap Vent Yes No

-Lock yesO No

-Weep Hole Yes NoD
Ft

Concrete Pad ______________Ft ___________ Ft ________ inches

DRILLING INFORMATION
DEPTH

FROM ________
BELOW TOP OF

GRADE CASING

20 _____

Other

Bentonite Seal

Pellets Slurry

Filter Pack

Above Screen

FILTER PACK MATERIAL

Silica Sand

Washed SandJ

Pea Gravel fl

Other

Sand Size Z-ia pia4

Cup

Other __________________

Driller/Firm Ccn PL ft Vt cC

After Development ___________ Ft Date _____________

Drill Rig Type Al ohdi. 13 21 Date Installed

DrIll Crew AJCLLS Well No



KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe--------------
Yes □ No O
Steel □ PVC □ '
Surveying Pin ? __
Yes Q No O '

Ft.

Concrete Ft.

Cement/Bentonite Grout Mix 
Yes^ NoD
5.5 Gallons Water to 
94Lb. Bag Cement & 
3—5 Lb. Bentonite 

Powder
Other:_____________

it

Ft. |l

Bentonite Seal 

Pellets]^,,, Slurry Q

Filter Pack 
Above Screen /. b

FILTER PACK MATERIAL 

Silica Sand □ 

Washed Sand _

Pea Gravel Q 

Other:_______________

Sand Size

Dense Phase Sampling Cup
Bottom Plug

Yesjfcg; No Q

e?.S^FL

Overdrllled Material 
Backfill

Grout D Sand 
Caved Material 
Other:__________

Q-

I

I

-v-:% *:

•v-

V-;r

atm

_____ Casing Cap Vent 7 Yes Q
......... Lock? Yes □ No □

^Weep Hole ? Yes □ No □
s'

No Q
FL.^ 5 U

Concrete Pad

I

M

BELOW
GRADE

DEPTH
FROM 

TOP OF 
CASING

10

S'--

-V=\

/7-

_ -«•
•O, ?3

Ii
Ft. I ,
- I I
_l______ J 4T

Ft. x Ft. x Inches
DRILLING INFORMATION: 

I. Borehole Diameter= / <?- ^ Inches.
2. Were Drilling Additives Used ? YesQ No^Pf

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

3. Was Outer Steel Casing Used ? Yes Q NoJ^,,
Depth=________ to_________Feet.

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

I .Type of basing: PVC Galvanized Q Teflon Q
Stainless Q Other__________________ ____

2. Type of Casing Joints: Screw—Couple Glue-
Couple Q Other_______  ______________

3. Type of Well Screen: PVC Galvanized f~l
Stainless Q Teflon Q Other,

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

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

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

Air Surging <Air or Nitrogen) Q Other_

2. Time Spent on Well Development ?
------------- /-----— ^nutep/Hours

3. Approximate Water Volume Relfioved ?____ Gallons
4. Water Clarity Before Development ? Clear Q

Turbid Opaque Q
5. Water Clarity After Development ? Clear

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

If Yes, Describe______________
7. Did Water have any Color ? Yes Q 

If Yes , Describe______________

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

^-'z-______Ft. Date <*• Hr-o0During Drilling
Before Development Ft. Date 5~l~7-Og_
After Development_________ Ft. Date._____ i

Cawi-pi, \ A nC^T

y#

Drill Rig Type /VTojyit>. f?* Date Installed — I *7 — O O 

Well No. 'PC. ^9} '

L

Filter Pack

Above Screen

Dense Phase Sampling

Bottom Pjug

Yesg N0Q

Overdrilled Material

Backfill

Grout Sand

Caved Materlal

DRILLING INFORMATION

Borehole Diameter /0 Inches

Were Drilling
Additives Used YesO No

Revert Bentonite Water

Solid Auger Hollow Stem Auger

Was Outer Steel Casing Used Yes No
Depth ___________

to ____________Feet

Borehole Diameter for Outer Casing Inches

WELL CONSTRUCTION INFORMATION
.Type of.Caslng PVC Galvanized Teflon

Stainless fl Other ______________________________

Type of Casing Joints ScrewCouple Glue

Couple Other
________________________________

Type of Well Screen PVC 12 Galvanized

Stainless Teflon Other
____________________

Diameter of Casing and Well Screen

Casing Inches Screen inc

Slot Size of Screen

Type of Screen Perforation Factory Slotted

Hacksaw Drilled Other
___________________

Installed Protector Pipe w/Lock Yes No

WELL DEVELOPMENT INFORMATION
How was Well Developed Bailing Pumping

Air Surging Air or Nitrogen Other___________

TIme Spent on Well Development

nuts /Hours

Approximate Water Volume Re oved
______

Gallons

Water Clarity Before Development Clear

Turbid Opaque

Water Clarity After Development Ciear
TurbId Opaque

Did Water have Odcr Yes No

If Yes Describe
________________________________

Did Water have any Color Yes No

If Yes Describe
__________________________________

WATER LEVEL INFORMATION
Water Level Summary From Top of Casing

During Drilling Ft Date lGO__

Before Development Ft Date _2JIL- e_.

After Development ___________ Ft Date _._._

Driller/Firm C0191 Drill Rig Type Iflc bt 3- $2 Date Installed S.-

KerrMcGee
Hydrologist Lo a.t

KERR-MCGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Yes

Steel

Surveying

Yes

No

PVC LI

Pin

NoD

Ft

Concrete

MixCement/Bentonite Grout

Yes4 No9
5.5 Gallons Water to

94 Lb Bag Cement

35 Lb Bentonite

Powder

Other

Protective Pipe 1__..--Casing Cap Vent Yes No

-Lock Yesfj No Li

eep Hole Yes NoD

Concrete Pad ______________Ft ___________Ft ________
Inches

DEPTH
FROM ________

BELOW TOP OF

GRADE CASING

______

/0 ______

3.ir ______

Bentonite Seal

PelIets Slurry LI

FILTER PACK MATERIAL

Silica Sand

Waehed Sand

Pea Gravel

Other

Sand.Slze Zit

Cup o.rFt

1S Ft

Other

Drill Crew Loy- Well i4o PC



Protective Pipe--------
Yes □ No 
Steel □ PVC □ 
Surveying Pin t 
Yes □ No

KERR-McGEE CORPORATION T=i_0 5 H
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM MoOMT

_____ Casing Cap Vent ? Yes Q No
...........Lock ? Yes □ No ^

^Weep Hole ? Yes □ No;

''' Concrete Pad___________Ft. x________ Ft. xFt.

Concrete Ft.

Cement/Bentonite Grout Mix 
Yes'gjf NoQ
5.5 Gallons Water to 
94Lt>. Bag Cement 4. _

3—5 Lb. Bentonite 
Powder

Other:_______________

Bentonite Seal 

Pellets Q Slurry □

:V.

Ft.

rzt-

J'l Ft.

Filter Pack 
Above Screen

FILTER PACK MATERIAL 

Silica Sand

Washed Sand Q _ 

Pea Gravel Q 

Other:_______________

Ft-

Sand Size 12-

Dense Phase Sampling Cup ^ ^
Bottom g|dg

YesQ. No □
Overdrllled Material 

Backfill
Grout □ Sand^Zf^ 
Caved Material Q 
Other:___________

T.
i:
•>.

0^

Inches

ft

BELOW
GRADE

DEPTH
FROM 

TOP OF 
CASING

/ (?

i
* >j i

i i
__ L______ J 41K

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 Q

3. Was Outer Steel Casing Used ? YesQ N(J^T
Depth=________ to_________Feet.

4. Borehole Diameter for Outer Casing______ Inches.
WELL QONSTRUCT!ON INFORMATION:

I .Type of Casing: PVC Galvanized Q Teflon Q 
Stainless Q Other______________._______

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

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

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

5. Slot Size of Screen: 0 4/ ^
6. Type of Screen Perforation: Factory Slotted ffi'* 

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

Air Surging (Air or Nitrogen) pdf Other______

2. Time Spent on Well Development 1
/ZrCf ■ MinutOs/Mmrs

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

Turbid Opaque Q
5. Water Clarity After Development ? Clear

Turbid Q Opaque Q - ■
6. Old Water have Oder t Yes^f NoJ

If Yes, Describe
7. Did Water have any Color ? YesQ No

If Yes , Describe_________■_____________

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

H______ F. R.I. t-t-OODuring Drilling. 
Before Development. 
After Development _

. Ft. Date _ 

. Ft. Date.

Oriller/FIrm 

Drill Crew

Drill Rig Type TF’~ l &OO Date Installed )P

TC- Hyd^iSr SV KKISMWell No.

Other

Silica Sand

Washed Sand fl

Pea Gravel fl

Other

Dense Phase Sampling Cup

Bottom P$g
Yes NoD

Overdrilled Material

Backfill

Grout SandZ
Caved Material

Other __________________

L.os
fl00M1

_______________ ____________ _________ Inches

DRILLING INFORMATION

Borehole Diameter
___________

Inches

Were Drilling Additives Used Yes No

Revert Bentonite Water

Solid Auger Hollow Stem Auger

Was Outer Steel Casing Used Yes NJ
Depth to Feet

Borehole Diameter for Outer Casing Inches

WELL cONSTRUCTION INFORMATiON
.Type of Casing PVC Galvanized Teflon

Stainless Other
__________________________

Type of Casing Joints ScrewCouple Glue

Couple Other ______________________________

Type of Well Screen PVCM Galvanized

Stainless Teflon Other ___________________

Diameter of Casing and Well Screen

Casing Inches1 Screen________ Inches

Slot Size of Screen

Type of Screen Perforation Factory Slotted

Hacksaw Drilled Other_________________

Installed Protector Pipe w/Lock Yes No

WELL DEVELOPMENT INFORMATION
How was Well Developed Bailing Pumping

Air Surging Air or Nitrogen Other

Time Spent on Well Development

_______ ItO
Minutes/tMrs

Approximate Water Volume Removed
______

Gallons

Water Clarity Before Development Clear

Turbid Opaque

Water Clarity After Development CIear
Turbid Opaque

Did Water have Odor Yes NojJ

If Yes Describe Cijnj

Did Water have any Color YJD
If Yes Describe

_________________

Not

WATER LEVEL INFORMATION
Water Level Summary From Top of Casing

During Drilling
18 Ft Date _________

After Development __________ Ft Date

Drill Rig Type P.- Jô-oo Date Installed o-O

KerrMcGee
Hydrologist Li

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe _.___-Casin Cap Vent Yes No

Yes No .-- Lock Yes No

Steel PVC -Weep Hole Yes Nod

Surveying Pin

______________
Yes9 No

Concrete Pad _____________Ft __________Ft

DEPTH
FROM

BELOW TOP OF
GRADE CASING

Concrete

Cement/Bentonite Grout Mix

Yes No9
5.5 Gallons Water to

94Lb Bag Cement

35 Lb Bentonite

Powder

Bentonite Seal

Pellets Slurry LI

Filter Pack

Above Screen

_____

FILTER PACK MATERIAL

Sand Size
ii jn-c-5J1

Driller/Firm

41$ Before Development__________ Ft Date ___________

Drill Crew WeliNo FC5R



KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe------- .
Yes □ No O 
Steel □ PVC □ 
Surveying Pin I 
Yes O No Q

Ft.

Concrete Ft.

Cement/Bentonite Grout Mix 
Yes^ NoQ
5.5 Gallons Water to 
94 Lb. Bag Cement 4. _
3—5 Lb. Bentonite 

Powder
Others_______________

r~>-

I

Bentonite Seal 

Pellets^ Slurry □

Filter Pack 
Above Screen

1
it

Ft.

O Ft.

FILTER PACK MATERIAL 

Silica Sand Q 

Washed Sand _

Pea Gravel Q 

Others_______________

' % •:
ti?'

>V.:

4"7 Ft-

Sand Size Z'lZ /McsA

Dense Phase Sampling Cup ^
Bottom Plug 

yosq; NoO

Overdrllled Material 
Backfill

Grout □ Sand ^ 
Caved Material 
Others___________

_____Casing Cap Vent 1 Yes Q
_____ Lock ? Yes □ No □

^Weep Hole ? Yes □ No □

No Q
)V\o ^ yv^T

Concrete Pad

T-VrzrX-vt:
■ : >. BELOW

GRADE

ii
Ft. I 
- I 

1
___L..

:0

DEPTH
FROM 

TOP OF 
CASING

G

41
I

)_SJ_

Ft. x Ft. x Inches

No-^

DRILLING INFORMATION:
1. Borehole Diameter= \Ox/v Inches.
2. Were Drilling Additives Used 1 YesQ

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

3. Was Outer Steel Casing Used ? Yes Q Ng^]^ 
toDepth= Feet.

4. Borehole Diameter for Outer Casing _ Inches.
WELL CONSTRUCTION INFORMATION: 
I.Type otnCasing: PVC J&f Galvanized Q TeflonQ 

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

Couple O Other _______________________
3. Type of Well Screen: PVC Galvanized Q

Stainless Q Teflon Q Other___________
4. Diameter of Casing and Well Screen:

Casing *4^ Inches, Screen 4
5. Slot Size of Screen: O. t>
6. Type of Screen Perforation: Factory Slotted

Hacksaw Q Drilled Q Other____________ .
7. Installed Protector Pipe w/Lock: YesQ No|5d 
WELL DEVELOPMENT INFORMATION:
I. How was Well Developed ? Bailing Q Pumping 

Air Surging (Air or Nitrogen} Q Other_______

2. Time Spent on Well Development 7
------------- /---- 6_£_ i^fnutep'Hour*

3. Approximate Water Volume Removed 7.
4. Water Clarity Before-Development 7 Clear Q

Turbid Opaque Q

Gallons

Clear ptf''5. Water Clarity After Development 7
Turbid Q Opaque Q

6. Did Water have Oder 7 Yes Q No^f
If Yes, Describe___________________

7. Old Water have any Color 7 Yes Q No
If Yes , Describe _________ ;_________

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

_3_______ Ft. Date __£^2l00During Drilling _ 
Before Development. 
After Development.

.Ft. Date. 
Ft. Date.

o°

Drlller/Flrm_______down Pi~\ Drill Rig Type 6~5S Date Installed

PC. *

s'- n-

Dense Phase Sampling

Bottom ug

Yes NOD

Overdrilled Material

Backfill

Grout Sand

Caved Material

Borehole Diameter Vt Inches

Were Drilling
Additives Used YesD

Revert Bentonite Water

Solid Auger Hollow Stem Auger

Was Outer Steel Casing Used Yes No
Depth to Feet

Borehole Diameter for Outer Casing ________Inches

WELL CONSTRUCTION iNFORMATION
.Type of.-Ca sing PVC Galvanized Teflon

Stainless Other
____________________________

Type of Casing Joints ScrewCouple Glue

Couple Other ______________________________

Type of Well Screen PVC Galvanized

Stainless Teflon Other
____________________

Diameter of Casing and Well Screen

Type of Screen Perforation Factory Slotted

Hacksaw Drilled Other__________________

Installed Protector Pipe w/Lock Yes No

WELL DEVELOPMENT INFORMATION
How was Well Developed Bailing Pumping

Air Surging Air or Nitrogen Other___________

lime Spent on Well Development

lHours
Approximate Water Volume Removed _____ Gallons

Water Clarity Before DevelopmeÆt Clear

Turbid Opaque

Water Clarity After Development Clear

Turbid Opaque

Did Water have Odor Yes No
If Yes Describe

________________________________

Did Water have any Color Yes No

If Yes Describe
________________________________

WATER LEVEL INFORMATION
Water Level Summary From Top of Casing

During Drilling Ft Date

Before Development
1.3 Ft Date _____ Li

After Development __________ Ft Date

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe _-Caslng Cap Vent Yes No

YesO NoD ---Lock YesD NoD
_________ _-Weep Hole Yes NoDSteel LI PVC

Surveying Pin _________Ft

Yesfl NoD

Concrete

Cement/Bentonite Grout Mix

YesR4 NoU
5.5 Gallons Water to

94 Lb Bag Cement

35 Lb Bentonite

Powder

Other

Bentonite Seal

PeIlets Slurry

Filter Pack

Above Screen

Casing

Slot Size of Screen

Concrete Pad ______________Ft ___________Ft ________inches

DRILLING INFORMATION
DEPTH

FROM ________
BELOW TOP OF
GRADE CASING

____

41 _____

41 ___

FILTER PACK MATERIAL

inches Screen_________ ii

O.tno

Silica Sand

Washed Sand

Pea Gravel

Other ___________________

Sand Size ZIZ mcJ-

Cup

Other
_________________

5-I

Driller/Firm Cow9L plc Drill Rig Type tulq c3 9j Date installed tO

KerrMcGee
Hydrologist Ct iClS1Drill Crew Well No Otci



KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

Protectlv* Pipe----
Yfls □ No ^
Stool □ PVC □
Surveying Pin ? _
Yes □ No E3T

Concrete

Cement/Bentonite Grout Mix 
Yes^f NoO
5.5 Gallons Water to 
94Lb. Bag Cement & 
3—5 Lb. Bentonite 

Powder 
Others____

.——Casing Cap Vent ? Yes I~1 
.--Lock? Yes □ No □

Weep Hole ? Yes O No O

Concrete Pad

Bentonite Seal 

Pellets Slurry □

Filter Pack 
Above Screen

FILTER PACK MATERIAL 

Silica Sand 

Washed Sand O 

Pea Gravel 0 

Others_____________

Sand Size f-JZ -jG>
/a >4 </■

Dense Phase Sampling Cup
Bottom Plug 

Yes □ No

Overdrllled Material 
Backfill

Grout O SandJ&]
Caved Material O 
Others___________

No □

Ft. x . .Ft. x Inches
DRILLING INFORMATION:

1. Borehole Diameter= Inches.
2. Were Drilling Additives Used ? YesO No^S3^

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

3. Was Outer Steel Casing Used ? Yes 0 Noj^'''"
Depth=________ to______ ' Feet.

4.- Borehole Diameter for Outer Casfng_ Inches.
WELL^CONSTRUCTtpN INFORMATION:

H GiI.Type of Casings PVC 
Stainless O Other

Galvanized 0 Teflon 0

2. Type of Casing Jointss Screw-Couple fcf Glue- i
Couple 0 Other______ .______________ I

3. Type of Well Screens PVC Galvanized 0 .
Stainless 0 Teflon O Other_______________

4. Diameter of Casing and Well Screens
Casing Inches, Screen Inches.

5. Slot Size of Screens C2. .
6. Type of Screen Perforations Factory Slotted JKI 

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

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

2. Time Spent on Well Development ?

-/- Minutes/Hans
3. Approximate Water Volume Removed ?Z^£©GaUons
4. Water Clarity Before Development ? Clear 0

Turbid Opaque 0
5. Water Clarity After Development 1 Clear

Turbid 0 Opaque 0
6. Old Water have Oder ? Yes O NojEQ

If Yea, Describe_____________
7. Did Water have any Color ? Yes 0 Noj^|

If Yes , Describe______________________

WA TER LEVEL INFORMATION: 
Water Level Summary CFrom Top of Casing)

During Drilling ^_______ Ft. Date j?"#*
Before Development ____Ft. Date ^ " P°-
After Development _________Ft. Date__________

Drill Rig Type /IP-JOVCZ Date Installed ^ ^ ~ ^ ^

Well No. PC* ______ HyXoloelst *

Bentonite Seal

Pellets Slurry9

Filter Pack

Above Screen

Other

Sand Size _________

Dense Phase Sampling Cup Ft
Bottom Plug

Yes9 No
______

Overdrllled Material

Backfill Ft

Grout Sandy
Caved Material

Depth to Feet

Borehole Diameter for Outer Casing inches

WELL.-CONSTRUCTIftN iNFORMATION
.Type of Casing PVC fl Galvanized Teflon

Stainless Other
____________________________

Type of Casing Joints ScrewCouple Glue

Couple Other ______________________________

Type of Well Screen PVCGaivanized

Stainless Teflon Other
___________________

Diameter of Casing and Well Screen

Casing 4fr
_______

Slot Size of Screen

Type of Screen Perforation Factory Slotted

Hacksaw Drilled Other_________________

Installed Protector Pipe w/Lock Yes No

WELL DEVELOPMENT INFORMATION
How was Well Developed Balling Pumping

Air Surging Air or Nitrogen Other__________

TIme Spent on Well Development

Minutesriwws

ApproxImate Water Volume Removed tZ cOoGallons

Water Clarl9
Before Development Clear

Turbld Opaque

Water Clarity After Development Clear

Turbid Opaque

Did Water have Odcr Yes No
If Yes Describe

________________________________

DId Water have any Color Yes No
If Yes Describe

________________________________

WATER LEVEL INFORMATION
Water Level Summary From Top of Casing

During Drilling Ft Date _V.8.O__

Before Development Ft Date_i 2__

After Development ___________
Ft Date_

DrIller/Firm

DrIll Crew

Drill Rig Type OP Date Installed 00

WelINo rR KerrMcGee
Hydrologist Ed kdC /S/f

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe ---Casing Cap Vent Yes No

Lock Yes No

.Weep Hole Yes NoD
Yes No

Steel pvc

Surveying Pin _________

YesO No
Ft

Concrete Pad

DEPTH
FROM

BELOW TOP OF
GRADE CASINGConcrete

Cement/Bentonite Grout Mix

Yes% NOD
5.5 Gallons Water to

94Lb Bag Cement

35 Lb Bentonite

Powder

Other
____________________

______________Ft __________Ft ________Inches

DRILLING INFORMATION

Borehole Diameter Inches

Were Drilling Additives Used Yes

Revert Bentonite Water

Solid Auger Hollow Stem Auger

Was Outer Steel Casing Used Yes

inches Screen_________ Inches

0-017

FILTER PACK MATERIAL

Silica Sand

Washed Sand

Pea Gravel

4.0 Ft

53 ____

Other



Protective Pipe 
Yes □ No □ 
Steel □ PVC □ 
Surveying Pin ?
Yes O No O

Concrete

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

Powder
Other:

Bentonite Seal 

Pellets^ SlurryQ

Filter Pack 
Above Screen

KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

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

^Weep Hole ? Yes Q No □

Concrete Pad Ft. x______

FILTER PACK MATERIAL 

Silica Sand Q 

Washed Sand 

Pea Gravel Q 

Other:_______________

Sand Size 2.->2- WESfr

Bottom Pljig 
YesgT

Overdrllled Material 
Backfill

Grout Q Sand^T 
Caved Material 
Other:__________

/\Ao o vn'T-

Ft. x Inches

NoQ

P o1 Ft.

/.

1. <
o fl'

DRILLING INFORMATION:
1. Borehole Diameter= 8 Inches.
2. Were Drilling Additives Used ? YesQ

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

3. Was Outer Steel Casing Used f YesQ No(^
Depth=________ to_________Feet.

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

I .Type of„£asing: PVC Galvanized Q Teflon Q 
Stainless Q Other______________  _______

2. Type of Casing Joints: Screw—Couple Glue-
Couple Q Other_______ *_______________

3. Type of Well Screen: PVC ft? Galvanized Q
Stainless Q Teflon Q Other_______________

4. Diameter of Casing and Well Screen:
Casing g? Inches, Screen ln< '

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

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

Air Surging (Air or Nitrogen) Q Other________

/Hours
Gallons

2. Time Spent on Well Development f
------------- /—^ —(MtouJ

3. Approximate Water VolumeKemoved f
4. Water Clarity Before Development f Clear Q

Turbid Opaque Q
5. Water Clarity After Development ? Clear

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

If Yes, Describe________
7. Did Water have any Color ? Yes Q No 

If Yes , Describe__________________

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

Ft. DateDuring Drilling 
Before Development f /4'. ^ 3 
After Development________

Ft. Date g-lVOO 
Ft. Date______

Ca AI4C£ Drill Rig TypeHqlat\t. 6*5^ Date Installed 5~-1£ ~<:ro

Dense Phase Sampling

Bottom Ppg

Yesg NOD

Overdrllled Material

Backfill

Grout Sand
Caved Material

DRILLING INFORMATION

Borehole Diameter Inches

Were Drilling
Additives Used YesO No1

Revert Bentonite Water

Solid Auger Hollow Stem Auger 5%
Was Outer Steel Casing Used Yes No

Depth__________ to Feet

Borehole Diameter for Outer Casing ________inches

WELL CONSTRUCTION INFORMATION
.Type of4asing PVC Galvanized LI Teflon

Stainless Other
______________________________

Type of Casing Joints ScrewCouple 15 Glue

Couple Other
________________________________

Type of Well Screen PVC Galvanized

Stainless Teflon Other
____________________

Diameter of Casing and Well Screen

Casing Inches Screen In

Slot Size of Screen

Type of Screen Perforation Factory Slotted

Hacksaw Drilled Other
___________________

Installed Protector Pipe w/Lock Yes No

WELL DEVELOPMENT INFORMATION
How was Well Developed Bailing Pumping

Air Surging Air or Nitrogen Other___________

Time Spent on Well Development

Minut /Houre

ApproxImate Water Volume emoved
______

Gallons

Water Clarity Before Development Clear

Turbid Opaque

Water Clarity After Development Clear

Turbid Opaque

Did Water have Odor Yes No

If Yes Describe
_________________________________

Did Water have any Color Yes No

If Yes Describe
________________________________

WATER LEVEL INFORMATION
Water Level Summary From Top of Casing

During Drilling
zr Ft Date

Before Development Ft Date GTh 02-

After Development ___________ Ft Date.........

Protective Pipe

KERR-MCGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

__..-Casing Cap Vent Yes No

-LockYesD NoD
.Weep Hole Yes No

fVtDQVYC

Concrete Pad ______________Ft ___________Ft ________ Inches

DEPTH
FROM

BELOW TOP OF
GRADE CASING

Other

Yes No

Steel LI PVC

Surveying Pin

YesO NoD

Concrete

Cement/Bentonite Grout Mix

Yes NoD
5.5 Gallons Water to

94Lb Bag Cement

35 Lb Bentonite

Powder

FILTER PACK MATERIAL

30 rt

Other
___________________

Sand Size M63

Bentonite Seal

Pellets Slurry LI

Filter Pack

Above Screen

Silica Sand

Washed Sand

Pea Gravel

Cup CFt

Other

Ft

40

Driller/Firm
ps.. 9L\ Vt Drill Rig Type t40 1a

Drill Crew Lc3YA Well No Ic- bc
_______ Date Installed ____________________

KerrMcGee

________ Hydrologist C.b \C1C-



KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

Prot«ctlv« Pip#-— 
Ym □ No □ 
Ste«l □ PVC □ 
Surv«ylag Pin f 
Yes □ No □

Generate Pad

Concrete

Cement/Bentonite Grout Mix
Yae^^ NoQ
5.5 Gallone Water to 
S4Ui. Bag Cement &

3—S Lb. Bentonite 
Powder

Others

Bentonite Seal 

PaMeteJlf Slurry□

Filter Pack 
Above Screen

FILTER PACK MATERIAL 
Silica Sand 

Waehed Sand Q 

Pea Gravel □

Others

Sand Size. 3-/Z-

Oenee Phaee Sampling Cup
Bottom Plug

Yea Jjg No Q

Overdrllled Material 
Backfill

Grout Q SandjS?^ 
Caved Material Q 
Other:__________

Casing Cap Vent f Yea Q 
Lock f Yee □ No □
Weep Hole T Yes □ No □

No □

Ft. x . .Ft. x Inches
DRILLING INFORMATION: 

I. Borehole Diameters ^ Inches.
YeeQ2. Were Drilling Additives Used f.

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

3. Was Outer Steel Casing Used T YesQ Nofef
Dapth=________ t*_________Feet.

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

I .Type of Gating: PVC fel Galvanized Q Teflon Q 
Stainless Q Other______________________

2. Type of Casing Joints: Screw—Couple ftq Glue- 
Couple O Other.

3. Type of Well Screen: PVC Galvanized f~l 
Stainless Q Teflon Cl Other___________

4. Diameter of Casing and Wall Screen:
Casing Inches. Screen__®

O^O^O
Inches.

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

Hacksaw Q Drilled □ Other_______________
7. Installed Protector Pipe w/Lock: Yea Q No Q 
WELL DEVELOPMENT INFORMATION: 

I. How was Well Developed f Bailing Q Pumping Q 
.Air Surging (Air or Nitrogen) Other;______

2. Time Spent on Well Development t
---- c£=-----/------------ MMSae/Houra

3. Approximate Water Volume Removed f
4. Water Clarity Before-Development f Clear l~l

lK

Gallone

Turbid /K. Opaque Q ■f
5. Water Clarity After Development f Clear'Q

Tucbidj^ Opaque □
6. Did Water have Oder T Yeefe No-D

If Yea, Describe
7. Did Water have any Color f Yes 

If Yee . Describe______________

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

J & 1 Ft. Data jp-76 ~ ^During Drilling
Before. Development.

.FL Date ! 
Ft. Date

After Development FL Data

Drlller/Flrm rwfJAl / Drill Rig Type t-gO'P Date Installed 1? - I (p ^ 0 <
* _ —, Kerr—McGee _ i , > . i

Drill Crew___________________ ____ Well No. PC 1°^ _______Hydrologist CP Kr
e

_____________Ft ___________Ft ________Inches

DRILLING INFORMATION

Borehole Diametert inches

Were Drilling
Addltlvee Used Yes Nof

Revert Bentonite Water

Solid Auger Hollow Stem Auger fl

Was Outer Steel CasIng Ueed Yee No
Depth___________

to Feet

Borehole Diameter for Outer CasIng Inchee

WELL CONSTRUCTION INFORMATION
.Type of Cjsing pvc Galvanized Teflon

Stainless Other
____________________________

Type of CasIng Joints ScrewCouple Glue

Couple Other ______________________________

Type of Well Screen PVCg GalvanIzed

Stainless Teflon Other ___________________

DIameter of Casing and Well Screen

Casing Inches Screen
Ca Inches

Slot Size of Screen 0.-a 49

Type of Screen Perforatlorn Factory Slotted

Hackeaw Drilled Other__________________

Installed Protector Pipe w/Lock Yes No

WELL DEVELOPMENT INFORMATION
How wae Well Developed Sailing Pumping

Air Surging AIr or Nitrogen Other________

Time Spent on Well Development

eet flours

ApproxImate Water Volume Removed _____ Gtllone

Water C4tv Before-Development Clear

Turbid fl Opaque .1

Water Clarity After Development ClearfJ

Turbld Opaque

DId Water have Odor yes NoD
If Yee Describe _______________________

Did Water have any Color Yes No

If Yes Describe
__________________________________

WATER LEVEL INFORMATION
Water Level Summary From Top of Casing

During DrIlling
FtDateŒ vy

Before Development__________ Ft Date _____________

After Development
/3.4 if Ft Date 17 OO

Yes

steel

Surveying

Yse

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pip.- -CasIng Cap Vent Vee No

-Lock YeeD No

..Weep Hole Yes NoD
Ft

No

PVC

Pin

No

ft40013

Concrete

Cement/Bentoolte Grout Mix

Yesg NOD
5.5 Gallons Water to

9413 Sag Cement

35 Lb Bentonite

Powder

Other

Concrete Pad

DEPTH
FROM

BELOW TOP OF
GRADE CASING

_________

___

10

Bentonite Seal

Peilets4 Slurry

Filter Pack

Above Screen

FILTER PACK MATERIAL

Silica Sand

Washed Sand

Pea Gravel

Others
____________________

____Ft

Cup

Ft

Sand Size /7

Dense Phase Sampling

Bottom_Jug

Yssfl NOD

Overdrllled Materiai

Backfill

Grout Sand
Caved Material

4o ____

1/

Other
__________________

Driller/Firm _______A YJ Drill RIg Type lie 010 Date Installed

DrIll Crew Well No ec so-OR
KerrMcGee
Hydrologist ad JCr3L



KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

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

Concrete Pad

Concrete

DEPTH
FROM 

TOP OF 
CASING

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

Powder 
Others_____

Bentonite Seal 

Pellets^ Slurry □

Filter Pack 
Above Screen

FILTER PACK MATERIAL 

Silica Sand Q 

Washed Sand 

Pea Gravel Q 

Other:_____________

Sand Size 2-t^-

Dense Phase Sampling Cup q
Bottom Plugm PJu

Yes (§g No Q

Overdrllled Material 
Backfill

Grout Q Sand |X1 
Caved Material 
Others__________

-—Casing Cap Vent f Yes Q No 
Lock f Yes I I No Q 
Weep Hole ? Yes O No D

Ft. x Ft. x Inches
DRILLING INFORMATION:

I. Borehole Diameter= &____Inches.
YesQ2. Were Drilling Additives Used ?

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

3. Was Outer Steel Casing Used ? YesQ Nol^^
Depths 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 Q Other________________________

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

4. Diameter of Casing and Well Screen: 
Casing &Z_____Inches, Screen

5. Slot Size of Screen: O. 02.0
6. Type of Screen Perforation: Factory Slotted Fpf

Hacksaw Q Drilled Q Other___________ ■
7. Installed Protector Pipe w/Lock: YesQ No 
WELL DEVELOPMENT INFORMATION:
I. How was Well Developed ? Bailing Q Pumping 

Air Surging (Air or Nitrogen) Q Other________

2. Time Spent on Well Development 1
------------- /—^ ^ /tdlnutey Hours

3. Approximate Water VolumeTteffioved t__ Gallons
4. Water Clarity Before Development f Clear Q

Turbid ^1" Opaque Q
5. Water Clarity After Development ? Clear ^

Turbid Q Opaque Q ✓
6. Did Water have Oder ? Yes Q NoJ^j

If Yes, Describe_____________
7. Did Water have any Color ? Yes Q 

If Yes , Describe______________
loXf

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

During Drilling
Before Development f^.Ql Ft. Date •* 1° 
After Development_________ Ft. Date_______

Oriller/FIrm Drill Rig Type tV? Date Installed

Well No. PC lO |

Silica Sand

Washed Sand

Pea Gravel

Dense Phase Sampling Cup o.C
BottomjJug

Yes NeQ

Overdrllled Material

Backfill

Grout Sand

Caved Material

DRILLING INFORMATION

Borehole Diameter Inches

Were Drilling Additives Used Yes No IXJ

Revert Bentonite Water

Solid Auger Hollow Stem Auger

Was Outer Steel Casing Used Yes No

Depth ___________
to

____________Feet

Borehole Diameter for Outer Casing Inches

WELL CONSTRUCTION INFORMATION
.Type of Casing PVC Galvanized Teflon

Stainless Other
____________________________

Type of Casing Joints ScrewCouple 12 Glue

Couple Other
________________________________

Type of Well Screen PVC 19 Galvanized

Stainless III Teflon Other
____________________

Diameter of Casing and Well Screen

Casing cZ Inches Screen Inc

Slot Size of Screen O2c
Type of Screen Perforation Factory Slotted

Hacksaw Drilled Other__________________

Installed Protector Pipe w/Lock Yes No

WELL DEVELOPMENT INFORMATION
How was Well Developed Bailing Pumping

AIr Surging Air or Nitrogen Other___________

Time Spent on Well Development

mutes Hours

Approximate Water Volume oved
______

Gallons

Water Clarity Before Development Clear

Turbid Opaque

Water Clarity After Development Clear

Turbid Opaque

DId Water have Odcr Yes No

If Yes Describe
_________________________________

Did Water have any Color Yes NOr
If Yes Describe

________________________________

WATER LEVEL INFORMATION
Water Level Summary From Top of Casing

During Drilling ____________ Ft Date
c-I

Before Development
/9.o Ft Date

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Yes No

Steel PVC

Surveying Pin _________Ft

YesD NoD

Concrete

Cement/Bentonite Grout Mix

YesJ NOD

5.5 Gallons Water to

94Lb Bag Cement

35 Lb Bentonite

Powder

Protective Pipe
j.._--Caslng Cap Vent Yes No

-Lock YesO No

.Weep Hole Yes No

Concrete Pad
______________Ft ___________Ft ________Inches

DEPTH
FROM ________

BELOW TOP OF
GRADE CASING

____

______

JO

Other

Bentonite Seal

PeIlets Slurry

Filter Pack

Above Screen

FILTER PACK MATERIAL

Other

Sand Size ZIt 1t4

co _____

Other

Driller/Firm Cr- Rvt cC

Drill Crew LJYdr Well No PC to

After Development ___________ Ft Date ________

Drill Rig Type 1floL1L_1.S9 Date Installed

KerrMcGee
Hydrologist ED CJS Ij



KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe-------
Yee □ No □
Steel □ PVC □
Surveying Pin 1 ~~_____
Yee Q No O

..Weep Hole T Yes □ No □

Concrete Pa<l

Concrete

DEPTH
FROM 

TOP OF 
CASING

Cement/Bentonite Grout Mix 
Y«»^ NoQ 
S.S Gallone Water to
94l_b. Bag Cement &. 
3-5 Lb- Bentonite 

Powder 
Other:_____________

Bentonite Seal 

Pellets Slurry Q

Filter Pack 
Above Screen

FILTER PACK MATERIAL 
Silica Sand 

Waehed Sand Q 

Pea Gravel □

Other:_______ ,_____

Sand Size JA

Dense Phaee Sampling Cup
Bottom Pjugm PJu

Yea JgJ No Q

Overdrllled Material 
Backfill

Grout Q Sand^]^ 
Caved Material Q 
Other:__________

-Casing Cap Vent T Yes □ No □ 
Lock T Yea O No □

'fuuSH

fWoUtfC

Ft. x .Ft-x Inches
DRILLING INFORMATION:

I. Borehole Dlameter= ____Inches.
Yes0 o^Z. Were Drilling Additives Used f

Revert O Bentonite Q Water Q 
Solid Auger 0 Hollow Stem Auger 0 .

3. Was Oiiter Steel Casing Used T Yes 0 NoQ£
Depth=________ t0_________Feet.

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

m o.(.Type of Casing: PVC 
Stainless 0 Other

Galvanized 0 Teflon O

Z. Type of Casing Joints: Screw—Couple p(f Glue- 
Couple 0 Other ________________________

3. Type of Well Screen: PVC j>T^ Galvanized l~l 
Stainless 0 Teflon 0 Other___________

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

&.0*/Z7
Inches.

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

Hacksaw 0 Drilled 0 Other.
7. Installed Protector Pipe w/Lock: Yea 0 Noj£j 
WELL DEVELOPMENT INFORMATION: 
I. How was Well Developed T Bailing 0 Pumping 0 

.Air Surging CAlr or Nitrogen) Other______

2. Time Spent on Well Development ?
) Ur / Mlnutea/Hours

3. Approximate Water Volume Removed T. Gallons
4. Water Clarity Before-Development f Clear 0

Turbid/£3 Opaque 0
5. Water Clarity After Development T Clear 0

Turbid^' Opaque O
6. Did Water have Oder T Yes^f* No 0 

If Yes, Describe <9r?j puvm og
7. Did Water have any Color f Yea No 0 

If Yee , Describe _________
WATER LEVEL INFORMATION: 
Water Level Summary CFrom Top of Casing)

During Drilling <2_______Ft. Date j? "/£ ^oD
Before. Development_________ Ft. Date
After Development Ft. C«t«

Drlller/Flrm hfar/Fielhn /Drill Rig Type /l P~ ((^>0 Oats Inetalled %~lC-00
• Kerr—McGee _ . . .

_____________Ft __________Ft _______Inches

DRILLING INFORMA TION

Borehole Dlameter
__________ Inches

Were Drilling Additives Used Yes No4
Revert Bentonits Water

SolId Auger Hollow Stem Auger

Was Oütsr Steel CasIng Used Yss

Depth to Feet

Borehole Diameter for Outer CasIng Inches

WELL CONS TRUCTIJON INFORMATION
.Type of Qasing PVC $$ Galvanized Teflon

Stainlees Other
____________________________

Type of Casing Joints ScrewCouple 54 Glue

Couple Other
______________________________

Type of Well Screen PVCJ Galvanized

Stainless Teflon Other ___________________

DIameter of Casing and Well Screen

Casing Inches Screen Inches

Slot Size of Screen 0.0/0
Type of Screen PsrforatloM Factory Slotted

Hacksaw Drilled Other__________________

Installed Protector Pipe w/Lock Yes No
WELL DEVELOPMENT INFORMATION

How was Well Developed Bailing Pumping

.Alr SurgIng AIr or Nitrogen Other__________

Time Spent on Well Development

hr
Mkwtes/Hours

ApproxImate Water Volume Removed _____ Gtllons

Water Clarity Before-Development Clear

TucbI43 Opaque

Water Clarity After Development Clear

Turbldg Opaque

DId Water have Odor No

If Vs Describe Ot w%-i c..5

Did Water have ans Color Yes No

If Yes Describe_____________________

WATER LEVEL iNFORMATION
Water Level Summary From Top of Casing

During Drilling
OZ Ft Date

Before Development Ft Date__________

After Development 17 Ft Date
2i oo

Date Installed 00

KerrMcGee
Hydrologist Lv /1

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Concrete

1L.1oc/nie

Cement/Bentonlte Grout Mix

Yes$ NOD
5.5 Gallons Water to

94Lb Bag Cement

35 Lb Bentonits

Powder

Other
____________________

Becitonlte Seal

Pellets Slurry

Filter Pack

Above Screen

Protective
j__..--Cselng Cap Vent Yes No

Yes NoD .-.Lock YssjJ No

Steel PVCD Hole YesO NoD

Surveying Pin
Concrete Pad

_____________
VieD NoD _____

DEPTH
FROM

BELOW TOP OF
GRADE CASING

___

z.o_______

FILTER PACK MATERIAL

Silica Sand

Washed Sand

Pea Gravel

Other
____________________

Sand Size ___________

Dense Phase Sampling

Bottom ug
Yea NeD

Overdrllled MaterIal

Backfill

Grout Sand%
Caved Material

Other
_________________

Cup

Iso Ft

Driller/Firm Fin rind nfl /l4/he. Drill RIg Type /1

Drill Crew _________________ Well No 11
Li



Protactlva Pipe----
Yee □ No □
Steel □ PVC □
Surveying Pin 1 ___ —
Yee □

KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

Caelng Cap Vent T Yea □ No Q 
Lock T Yoe □ No □
Weep Hole 1 Yes □ No D

Concrete Pad__________Ft, x

T-t_ vjs VA

No □

Concrete

Comont/Bentonlto Grout Mix
Yee^T NoQ
5.5 Gallone Water to 
94Lb. Bag Cement &. 
3—5 Lb. Bentonite 

Powder
Other:

Bentonite Seal 

Pellete'J^, SlurryQ

Filter Pack 
Abov€ Scr««n

Sand Size

Overdrllled Material 
Backfill

Grout Q Sand 
Caved Material 
Other:____

.Ft. x _ Inches
DRILLING INFORMATION:

Borehole Diameters ____ Inches.
GRADE CASING 2. Were Drilling Additives Used 7 YesQ No)^ 

Revert Q Bentonite Q Water Q 
Solid Auger Q Hallow Stem Auger Q 

3. Was Outer Steel Casing Used 7 YeeQ No^J^ 
to

FILTER PACK MATERIAL 
Silica Sand

Waehed Sand Q 40 Ft*

Pea Gravel Q 

Other:

Dense Phase Sampling Cup ^ 
Bottom Plug

Yee^t No Q

Depths Feet.

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

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

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

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

4. Diameter of Casing and Well Screen:
Casing 2L Inches. Screen

5. Slot Size of Screen: O.O'/O
6. Type of Screen Perforation: Factory Slatted JPf'

Hacksaw Q Drilled Q Other______________
7. (netalled Protector Pipe w/Lock: YeeQ No]£3/> 
WELL DEVELOPMENT INFORMATION: 
I. How was Well Developed 7 Bailing Q Pumping Q 

Air Surging CAlr or Nitrogen) firf* Other;________

2. Time Spent on Well Development 7
<2— h'f!. ./ '---- Mlnutes/HWss

3. Approximate Water Volume Removed 7__ Gallons
4. Water Clarity Before-Development 7 Clear Q

Turbid'SQ Opaque Q
5. Water Clarity After Development 7 Clear Q

Turbid^f Opaque Q
6. Did Water have Oder 7 Yee Q No ^

If Yea, Describe
7. Did Water have any Color 7 Yes^f 

If Yee . Describe Ti K? (f Jfa
WATER LEVEL INFORMATION: 
Water Level Summary CFrom Top of Casing)

During Drilling_____ _______ Ft. Date ^ ~ ^__25.
Before. Development_________ Ft. Date
After Development & I Ft. Date ^ 0 _

Drlller/Flrm a1/ t-dY/dS'

Drill Crow

Drill Rig Type A P 

Well No. "PC *ojL

Date Installed £ ~ 1*7- O p
Ken—McGee 
Hydrologist

Bentonite Seal

Peliets% Slurry

Filter Pack

Above Screen

Dense Phase Sampling

Bottom Plug

Yes NOD

Overdrllled Material

Backfill

Grout SandJT
Caved Materla

Other

Driller/FIrm DtJ 1J LA4

Drill Crew

Drill Rig Type 1% 000

Well No PC to

Date Installed ii
KerrMcGee

Hydrologiet ICci -1-

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pip _-CaelngCapVent Yes No

Y1 NoD -Lock YeeD No

Steel pvc _.Weep Hole Yes No

Surveying Pin
Ft

Concrete Pad
_____________

Yes No

DEPTH
FROM

BELOW TOP OF
GRADE CASING

____

Concrete

Cement/Bentonite Grout Mix

NoD
5.5 Gallons Water to

94Lb Bag Cement

35 Lb Bentonite

Powder

Other

______________Ft ___________ Ft
________ Inches

DRILLING INFORMATION
Borehole Dlametert Inches

Were Drilling Additives Used Yes NoW
Revert Bentonite Water

Solid Auger Hollow Stem Auger fl

Was Outer Steel Casing Used Yes No
Depth __________to Feet

Borehole Diameter for Outer casing Inches

WELL CONSTRUCTION INFORMATION
.Type of asing PVC Galvanized Teflon

Stainlees Other
____________________________

Type of CasIng Joints ScrewCouple Glue

Couple Other
______________________________

Type of Well Screen PVC Galvanized

Stainless Teflon Other
___________________

DIameter of Casing and Well Screen

Casing
2-

Inches Screen IncI

Slot Size of Screen O.OitD

Type of Screen Perforation Factory Slotted

Hacksaw Drilled Other_________________

Installed Protector Pipe w/Locks Yes No

WELL DEVELOPMENT INFORMATION
110w was Well Developed Bailing Pumping

Air Surging Alt- or Nitrogen .N Other_______

Time Spent on Well Development

hr
MInutes/Mesa

Approximate Water Volume Removed
______ Gallone

Water
Clajty Before-Development Clear

Turbld Opaque

Water Clarity After Development Clear

Turbid Opaque

Did Water have Odcr Yes No

If Yes Describe
_____________________________

Did Water have any Color Yess 44o

If Yes Descrlbe__J- krn SI

FILTER PACK MATERIAL

Silica Sand

Washed Sand

Pea Gravel

Others
______________

Sand Size ____________

Cup0

Ft

1_

WATER LEVEL INFORMATION
Water Level Summary From Top of Casing

DurIng Drilling Ft Date

Before Development________ __________________Ft Date__________

After Development Ft Date

.1
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MSiMl
CLD-1R ....22S^2E

■■111

lllliill
12 25.95

iililftlj

Inin
1717.10 3850 25900

PH

7.74
CLD-2 22S-62E 12 30.62 1719.38 4950 13810 7.81
CLD-2R 22S-62E 12 28.37 1723.07 6430 16330 7.25
CLD-3R 22S-62E 12 29.00 1721.19 4540 11560 7.51
CLD-4R 22S-62E 12 37.57 1742.30 4220 12030 7.86
DM1 22S-63E 7 39.43 1690.13 243 2830 na
DM2 22S-63E 7 40.48 1687.91 12200 4330 na
H-17 22S-62E 11 36.97 1671.65 192 9190 na
H-20 22S-62E 11 38.17 1695.32 115 1433 na
H-28 22S-62E 1 40.92 1690.88 5860 8900 7.76
H-42 22S-62E 11 37.07 1693.23 48 4460 na
H-43 22S-62E 11 37.50 1693.80 na na na
H-48 22S-62E 1 31.05 1650.72 470 34900 na
H-50 22S-62E 1 37.77 1664.07 29 12950 na
H-51 22S-62E 1 37.58 1661.42 4420 12130 na
H-52 22S-62E 1 DRY - - ns ns ns
H-55 22S-62E 11 42.99 1709.21 59 5350 na
H-59 22S-62E 11 DRY - ns ns ns
H-67 22S-62E 1 36.53 1657.97 22 11850 na
HMW-7 21S-63E 31 21.99 1525.08 1380 5490 na
HMW-8 21S-63E 31 13.06 1532.25 9990 9010 na
HMW-9 21S-63E 31 5.63 1538.00 3660 5510 na
'HMW-13 21S-62E 36 17.25 1578.18 34 . 2950 na
JMW-14 21S-62E 36 18.16 1581.69 12 2910 na
HMW-15 21S-62E 36 11.65 1600.32 36 4100 na
HMW-16 21S-62E 36 9.76 1611.67 1370 8580 na
l-B 22S-62E 12 43.19 1709.51 1600000 7170 7.19
l-C 22S-62E 12 43.62 1709.18 1600000 12170 7.31
l-D 22S-62E 12 43.42 1709.28 1100000 12170 6.94
l-E 22S-62E 12 34.50 1717.90 1000000 11950 7.27
l-F 22S-62E 12 32.81 1716.89 1800000 18520 7.12
l-G 22S-62E 12 39.73 1712.77 3100000 16290 7.12
l-H 22S-62E 12 34.83 1718.37 2600000 17300 6.92
l-l 22S-62E 12 25.92 1719.58 900000 18080 7.28
l-J 22S-62E 12 40.70 1709.40 760000 7240 7.33
l-K 22S-62E 12 30.23 1715.77 15000 11390 7.47
l-L 22S-62E 12 39.68 1712.02 4600000 11670 7.17
l-M 22S-62E 12 40.25 1712.65 880000 11960 7.26
l-N 22S-62E 12 34.24 1717.16 1300000 13190 7.02
l-O 22S-62E 12 32.58 1720.22 2600000 16920 6.96
l-P 22S-62E 12 31.83 1719.87 2400000 14990 7.02
l-Q 22S-62E 12 nm - 2500000 16590
l-R 22S-62E 12 34.74 1716.66 3200000 8530 7.41
l-S 22S-62E 12 38.78 1711.22 2300000 12370 6.93
l-T 22S-62E 12 41.58 1710.62 3100000 16710 6.81
l-U 22S-62E 12 37.30 1714.90 2500000 15970 6.94
l-V 22S-62E 12 39.48 1712.62 2600000 15710 7.19
339 22S-62E 1 9.64 1613.30 291 17170 na

APPENDIX GROUNDWATER LEVEL DATA AND CHEMICAL ANALYSES

CLD-2 22S-62E 30.62 1719.38 4950 13810 7.81

CLD-2R 22S-62E 28.37 1723.07 6430 16330 7.25

CLD-3R 22S-62E 12 29.00 1721.19 4540 11560 7.51

CLD-4R 22S-62E 12 37.57 1742.30 4220 12030 7.86

DM1 22S-63E 39.43 1690.13 243 2830 na

DM2 22S-63E 40.48 1687.91 12200 4330 na

H-17 22S-62E 36.97 1671.65 192 9190 na

H-20 225-62E 38.17 1695.32 115 1433 na

H-28 22S-62E 40.92 1690.88 5860 8900 7.76

H-42 22S-62E 11 37.07 1693.23 48 4460 na

H-43 225-62E 11 37.50 1693.80 na na na

H-48 22S-62E 31.05 1650.72 470 34900 na

H-50 22S-62E 37.77 1664.07 29 12950 na

H-SI 22S-62E 37.58 1661.42 4420 12130 na

H-52 22S-62E DRY ns flS flS

H-55 22S-62E II 42.99 1709.21 59 5350 na

H-59 22S-62E 11 DRY ns ns nS

H-67 22S-62E 36.53 1657.97 22 11850 na

HMW-7 21S-63E 31 21.99 1525.08 1380 5490 na

HMW-8 21S-63E 31 13.06 1532.25 9990 9010 na

HMW-9 21S-63E 31 5.63 1538.00 3660 5510 na

IMW-13

MW-14
21S-62E 36 17.25 1578.18 34 2950 na

215-62E 36 18.16 1581.69 12 2910 na

HMW-15 215-62E 36 11.65 1600.32 36 4100 na

HMW-16 215-62E 36

12

9.76 1611.67 1370 8580 na

I-B 22S-62E 43.19 1709.51 1600000 7170 7.19

I-C 22S-62E 12 43.62 1709.18 1600000 12170 7.31

I-D 22S-62E 12 43.42 1709.28 1100000 12170 6.94

I-E 22S-62E 12 34.50 1717.90 1000000 11950 7.27

I-F 22S-62E 12 32.81 1716.89 1800000 18520 7.12

I-G 22S-62E 12 39.73 1712.77 3100000 16290 7.12

I-H 22S-62E 12 34.83 1718.37 2600000 17300 6.92

I-I 225-62E 12 25.92 1719.58 900000 18080 7.28

I-J 22S-62E 12 40.70 1709.40 760000 7240 7.33

I-K 22S-62E 12 30.23 1715.77 15000 11390 7.47

I-L 22S-62E 12 39.68 1712.02 4600000 11670 7.17

I-M 22S-62E 12 40.25 1712.65 880000 11960 7.26

I-N 22S-62E 12 34.24 1717.16 1300000 13190 7.02

1-0 22S-62E 12 32.58 1720.22 2600000 16920 6.96

I-P 225-62E 12 31.83 1719.87 2400000 14990 7.02

I-Q 22S-62E 12 nm 2500000 16590

I-R 225-62E 12 34.74 1716.66 3200000 8530 7.41

I-S 225-62E 12 38.78 1711.22 2300000 12370 6.93

I-T 22S-62E 12 41.58 1710.62 3100000 16710 6.81

I-U 22S-62E 12 37.30 1714.90 2500000 15970 6.94

I-V 22S-62E 12 39.48 1712.62 2600000 15710 7.19

39 22S-62E 9.64 1613.30 291 17170 na
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LJMI* ^

TWP-RANO.

■HHi
8—
hmMI

— PH

22S-62E 1 7.48 1615.53 42 12490 na
L645 22S-62E 1 8.17 1617.38 13 13000 na
L653 22S-62E 1 10.02 1620.69 30 5580 na
LG025 22S-63E 7 33.13 1705.17 822 11310 na
LG027 21S-62E 36 17.00 1570.00 <9.5 3280 na
LG225 22S-62E 2 18.44 1695.10 96 2930 na
LG231 21S-63E 32 65.9 1594.10 357 8100 na
M-2A 22S-62E 12 41.78 1739.42 780000 15350 7.39
M-5A 22S-62E 12 39.44 1712.36 21400 14400 7.32
M-6A 22S-62E 12 40.60 1692.60 10600 8310 7.69
M-7B 22S-62E 12 36.69 1696.11 13000 8410 7.62
M-10 22S-62E 13 48.50 1786.26 15000 4570 7.36
M-11 22S-62E 12 43.30 1770.16 72,000 5480 8.08
M-12A 22S-62E 12 42.50 1770.30 1600000 19100 7.79
M-13 22S-62E 12 46.65 1768.25 61000 6540 7.12
M-14 22S-62E 12 33.95 1724.88 16000 4210 7.79
M-15 22S-62E 12 32.81 1716.55 1000000 12450 7.11
M-17 22S-62E 12 35.35 1734.19 2200000 21900 7.16
M-18 22S-62E 12 23.86 1714.42 16000 10970 7.79
M-19 22S-62E 12 34.50 1731.76 7360 11190 7.62
M-21 22S-62E 12 41.67 1750.43 50000 6240 7.52
M-22 22S-62E 12 30.36 1727.40 2800000 16230 7.31
>23 22S-62E 12 24.64 1695.71 1700000 11300 7.23

,-25 22S-62E 12 33.53 1724.29 820000 11900 7.16
M-27 22S-62E 12 DRY - ns ns ns
M-29 22S-62E 12 34.14 1779.86 423 6490 6.41
M-31 22S-62E 12 40.00 1748.06 2100000 13960 7.25
M-32 22S-62E 12 49.01 1750.89 1400000 10220 7.09
M-33 22S-62E 12 48.36 1751.94 16000 1939 7.53
M-34 22S-62E 12 37.44 1739.66 1700000 18110 7.22
M-35 22S-62E 12 35.22 1739.79 820000 9030 7.31
M-36 22S-62E 12 32.29 1725.65 3500000 20000 7.35
M-37 22S-62E 12 31.55 1727.73 9200000 16040 6.98
M-38 22S-62E 12 31.30 1726.64 2200000 21200 7.09
M-39 22S-62E 12 31.70 1727.61 190000 7560 7.54
M-44 22S-62E 12 18.69 1679.63 2000000 14300 7.48
M-48 22S-62E 12 21.48 1699.30 390000 9200 7.42
M-50 22S-62E 12 46.66 1747.21 1700000 30200 7.24
M-52 22S-62E 12 39.65 1762.25 3100000 16380 7.36
M-54 22S-62E 12 29.26 1719.67 4600000 12390 7.47
M-55 22S-62E 12 32.15 1717.20 880000 11830 7.33
M-56 22S-62E 12 32.03 1714.57 2700000 10010 7.00
M-57 22S-62E 12 31.10 1721.19 13000 3930 7.81
M-58 22S-62E 12 30.97 1718.28 2700000 16400 7.31
M-59 22S-62E 12 23.72 1719.29 240000 7970 7.35
M-60 22S-62E 12 31.82 1718.31 3300000 17470 7.49
M-61 22S-62E 12 25.11 1720.44 26000 7460 7.43

>64 22S-62E 12 30.35 1719.41 880000 11970 7.47

APPENDIX GROUNDWATER LEVEL DATA AND CHEMICAL ANALYSES

LG025 22S-63E 33.13 1705.17 822 11310 na

LG027 21S-62E 36 17.00 1570.00 9.5 3280 na

LG225 22S-62E 18.44 1695.10 96 2930 na

LG231 21S-63E 32 65.9 1594.10 357 8100 na

M-2A 22S-62E 12 41.78 1739.42 780000 15350 7.39

M-5A 22S-62E 12 39.44 1712.36 21400 14400 7.32

M-6A 22S-62E 12 40.60 1692.60 10600 8310 7.69

M-7B 22S-62E 12 36.69 1696.11 13000 8410 7.62

M-10 22S-62E 13 48.50 1786.26 15000 4570 7.36

M-1 22S-62E 12 43.30 1770.16 72000 5480 8.08

M-12A 228-62E 12 42.50 1770.30 1600000 19100 7.79

M-13 22S-62E 12 46.65 1768.25 61000 6540 7.12

M-14 22S-62E 12 33.95 1724.88 16000 4210 7.79

M-15 225-62E 12 32.81 1716.55 1000000 12450 7.11

M-17 225-62E 12 35.35 1734.19 2200000 21900 7.16

M-18 22S-62E 12 23.86 1714.42 16000 10970 7.79

M-19 22S-62E 12 34.50 1731.76 7360 11190 7.62

M-21 22S-62E 12 41.67 1750.43 50000 6240 7.52

M-22 22S-62E 12 30.36 1727.40 2800000 16230 7.31

-23 22S-62E 12 24.64 1695.71 1700000 11300 7.23

1-25 22S-62E 12 33.53 1724.29 820000 11900 7.16

M-27 22S-62E 12 DRY ns ns ns

M-29 22S-62E 12 34.14 1779.86 423 6490 6.41

M-31 22S-62E 12 40.00 1748.06 2100000 13960 7.25

M-32 22S-62E 12 49.01 1750.89 1400000 10220 7.09

M-33 22S-62E 12

12

48.36 1751.94 16000 1939 7.53

M-34 22S-62E 37.44 1739.66 1700000 18110 7.22

M-35 22S-62E 12 35.22 1739.79 820000 9030 7.31

M-36 22S-62E 12 32.29 1725.65 3500000 20000 7.35

M-37 22S-62E 12 31.55 1727.73 9200000 16040 6.98

M-38 22S-62E 12 31.30 1726.64 2200000 21200 7.09

M-39 22S-62E 12 31.70 1727.61 190000 7560 7.54

M-44 22S-62E 12 18.69 1679.63 2000000 14300 7.48

M-48 22S-62E 12 21.48 1699.30 390000 9200 7.42

M-50 22S-62E 12 46.66 1747.21 1700000 30200 7.24

M-52 22S-62E 12 39.65 1762.25 3100000 16380 7.36

M-54 22S-62E 12 29.26 1719.67 4600000 12390 7.47

M-55 22S-62E 12 32.15 1717.20 880000 11830 7.33

M-56 22S-62E 12 32.03 1714.57 2700000 10010 7.00

M-57 22S-62E 12 31.10 1721.19 13000 3930 7.81

M-58 22S-62E 12 30.97 1718.28 2700000 16400 7.31

M-59 22S-62E 12 23.72 1719.29 240000 7970 7.35

M-60 22S-62E 12 31.82 1718.31 3300000 17470 7.49

M-61 22S-62E 12 25.11 1720.44 26000 7460 7.43

-64 22S-62E 12 30.35 1719.41 880000 11970 7.47
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M-65 22S-62E 12 32.87 1720.01 2100000 17080 7.31
M-66 22S-62E 12 31.60 1720.73 2800000 17470 7.16
M-67 22S-62E 12 22.24 1722.64 180000 7760 7.44
M-68 22S-62E 12 24.52 1722.92 14000 10120 7.48
M-69 22S-62E 12 31.31 1717.46 760000 6340 7.90
M-70 22S-62E 12 30.87 1716.09 880000 12340 7.44
M-71 22S-62E 12 31.07 1714.81 1600000 14620 7.30
M-72 22S-62E 12 28.37 1717.12 2700000 16770 7.56
M-73 22S-62E 12 22.17 1717.88 640000 10490 7.67
M-74 22S-62E 12 24.77 1718.65 17000 10290 7.61
M-75 22S-62E 12 42.53 1741.67 180000 8850 7.74
M-76 22S-62E 12 39.56 1740.44 160000 8030 7.80
M-77 22S-62E 12 37.14 1761.86 54000 5170 7.40
M-78 22S-62E 12 35.14 1715.87 1100000 12230 7.16
M-79 22S-62E 12 28.80 1714.13 2800000 11880 7.83
M-80 22S-62E 12 33.60 1712.13 1660000 12600 7.07
M-81A 22S-62E 12 30.09 1711.99 2900000 17000 7.14
M-82A 22S-62E 12 25.53 1712.82 3400000 12000 7.43
M-83 22S-62E 12 29.18 1711.65 1700000 12800 7.54
M-84 22S-62E 12 27.93 1711.70 1700000 8650 7.40
M-85 22S-62E 12 29.41 1711.78 160000 1340 7.90
M-86 22S-62E 12 30.80 1711.93 2700000 15800 7.45
1-87 22S-62E 12 30.01 1712.26 800000 11200 7.44
;l-88 22S-62E 12 25.25 1712.74 34000 7780 7.64

M-89 22S-62E 12 33.46 1731.79 1600000 18600 7.92
M-92 22S-62E 12 38.80 1761.28 729 2490 8.03
M-93 22S-62E 12 37.52 1759.64 14000 3770 7.79
M-94 22S-62E 12 10.18 1684.52 2000000 14200 7.44
M-95 22S-62E 12 9.4 1684.70 2100000 15470 7.35
M-96 22S-62E 12 9.20 1684.30 1400000 13580 7.46
M-97 22S-62E 12 41.31 1759.49 22000 3460 8.09
M-98 22S-62E 12 31.24 1700.66 180000 9070 7.78
M-99 22S-62E 12 29.57 1701.13 1500000 10000 7.60
M-100 22S-62E 12 27.86 1703.04 1600000 8970 7.47
M-101 22S-62E 12 26.44 1704.36 1900000 13300 7.56
M-102 22S-62E 12 33.51 1706.69 120000 8050 7.62
MC-8 22S-62E 11 29.17 1690.54 122 7220 na
MC-27 22S-62E 12 37.00 1684.40 121 40000 na
MC-45 22S-62E 12 32.44 1678.56 57 27500 na
MC-48 22S-62E 11 31.19 1678.71 536 7970 na
MC-49 22S-62E 11 31.65 1678.55 37 11420 na
MC-53 22S-62E 12 34.36 1680.94 15 10490 na
MC-59 22S-62E 12 DRY - ns ns ns
MC-60 22S-62E 12 33.07 1670.15 ns ns ns
MC-61 22S-62E 12 DRY - ns ns ns
MC-62 22S-62E 1 37.95 1662.68 383 51500 na
MC-63 22S-62E 1 35.96 1663.33 460000 9550 na
)C-65 22S-62E 12 38.53 1666.94 900000 11400 na

APPENDIX GROUNDWATER LEVEL DATA AND CHEMICAL ANALYSES

228-

22S-62E

12

225-62E

225-62E

31.60

22.24

720.73

24.52

722.64

2800000

722.92

180000

14000

7.16

7760 7.44

10120 7.48

M-69 22S-62E 12 31.31 1717.46 760000 6340 7.90

M-70 22S-62E 12 30.87 1716.09 880000 12340 7.44

M-71 22S-62E 12 31.07 1714.81 1600000 14620 7.30

M-72 225-62E 12 28.37 1717.12 2700000 16770 7.56

M-73 22S-62E 12 22.17 1717.88 64000b 10490 7.67

M-74 225-62E 12 24.77 1718.65 17000 10290 7.61

M-75 22S-62E 12 42.53 1741.67 180000 8850 7.74

M-76 22S-62E 12 39.56 1740.44 160000 8030 7.80

M-77 225-62E 12 37.14 1761.86 54000 5170 7.40

M-78 22S-62E 12 35.14 1715.87 1100000 12230 7.16

M-79 225-62E 12 28.80 1714.13 2800000 11880 7.83

M-80 225-62E 12 33.60 1712.13 1600000 12600 7.07

M-81A 225-62E 12 30.09 1711.99 2900000 17000 7.14

M-82A 225-62E 12 25.53 1712.82 3400000 12000 7.43

M-83 225-62E 12 29.18 1711.65 1700000 12800 7.54

M-84 22S-62E 12 27.93 1711.70 1700000 8650 7.40

M-85 225-62E 12 29.41 1711.78 160000 1340 7.90

M-86 22S-62E 12 30.80 1711.93 2700000 15800 7.45

-87 225-62E 12 30.01 1712.26 800000 11200 7.44

A-88 225-62E 12 25.25 1712.74 34000 7780 7.64

M-89 225-62E 12 33.46 1731.79 1600000 18600 7.92

M-92 22S-62E 12 38.80 1761.28 729 2490 8.03

M-93 225-62E 12 37.52 1759.64 14000 3770 7.79

M-94 225-62E 12 10.18 1684.52 2000000 14200 7.44

M-95 225-62E 12 9.4 1684.70 2100000 15470 7.35

M-96 225-62E 12 9.20 1684.30 1400000 13580 7.46

M-97 22S-62E 12 41.31 1759.49 22000 3460 8.09

M-98 225-62E 12 31.24 1700.66 180000 9070 7.78

M-99 22S-62E 12 29.57 1701.13 1500000 10000 7.60

M-100 225-62E 12 27.86 1703.04 1600000 8970 7.47

M-101 225-62E 12 26.44 1704.36 1900000 13300 7.56

M-102 225-62E 12 33.51 1706.69 120000 8050 7.62

MC-8 225-62E 11 29.17 1690.54 122 7220 na

MC-27 225-62E 12 37.00 1684.40 121 40000 na

MC-45 225-62E 12 32.44 1678.56 57 27500 na

MC-48 225-62E 11 31.19 1678.71 536 7970 na

MC-49 225-62E 11 31.65 1678.55 37 11420 na

MC-53 225-62E 12 34.36 1680.94 15 10490 na

MC-59 22S-62E 12 DRY ns ns ns

MC-60 225-62E 12 33.07 1670.15 ns ns ns

MC-61 225-62E 12 DRY ns ns ns

MC-62 225-62E 37.95 1662.68 383 51500 na

MC-63 225-62E 35.96 1663.33 460000 9550 na

225-62E 12 38.53 1666.94 900000 11400 naJC-65
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MC-66 22S-62E 12 37.48 1664.91 780000 11400 na
MC-71 22S-62E 12 36.41 1674.75 1980 7620 na
MC-81 22S-62E 12 32.26 1692.85 13300 11350 na
MC-85 22S-62E 11 25.21 1688.19 2050 7590 na
MC-89 22S-62E 11 26.72 1688.08 1990 7570 na
MC-92 22S-62E 12 33.57 1680.46 91 23800 na
MC-97 22S-62E 12 39.67 1684.31 7620 8050 na
MW-A 22S-62E 15 66.83 1823.77 10760 na na
MW-DX-16 22S-62E 15 16.81 1813.27 610710 na na
MW-AA 21S-62E 35 11.5 1638.22 193 na na
MW-AB 22S-62E 2 13.49 1662.53 840 na na
MW-AC 22S-62E 2 14.62 1682.83 14000 4360 na
MW-AE 22S-62E 11 43.44 1740.53 3310 na na
MW-AGX-9 22S-62E 11 38.27 1718.05 5 na na
MW-AH 22S-62E 11 41.67 1694.65 4 na na
MW-AJ 22S-62E 1 11.18 1638.12 - 46 na na
MW-AL 22S-62E 14 131.05 1820.76 7110 na na
MW-C 22S-62E 15 34.64 1817.26 318130 na na
MW-D2D 22S-62E 15 24.32 1812.85 487150 na na
MW-F2 22S-62E 11 34.72 1747.40 345820 na na
MW-J 22S-62E 2 18.23 1651.54 1097 na na
MW-K 22S-62E 2 17.25 1650.78 2496 na na
'1W-K1 22S-62E 1 9.8 1624.57 241 na na
/IW-K2 21S-62E 36 18.92 1600.35 44790 na na

MW-K4 21S-62E 36 19.22 1596.10 290000 8770 na
MW-K5 21S-62E 36 19.98 1578.99 320000 11140 na
MW-K6 21S-63E 31 3.76 1554.01 44980 na na
MW-K8 21S-63E 31 18.63 1541.62 7570 na na
MW-L 22S-62E 10 52.4 1831.67 ns ns ns
MW-N 21S-62E 35 19.24 1648.72 2880 5710 na
MW-O 21S-62E 35 18.71 1643.61 1200 5550 na
MW-P 21S-62E 35 17.7 1640.49 2300 5360 na
MW-QS 21S-62E 36 12.33 1621.13 145 na na
MW-R 22S-62E 1 18.32 1649.38 14 na na
MW-S 21S-62E 36 22.72 1583.30 39 na na
MW-T 21S-62E 36 17.34 1574.68 397 na na
MW-U 21S-62E 36 20.02 1571.21 89 na na
MW-V 21S-62E 36 20.4 1577.07 144 na na
MW-X 22S-62E 10 9.07 1809.46 <3 na na
PC-1 21S-63E 31 20.29 1578.84 12000 9660 na
PC-2 21S-63E 31 16.63 1580.44 1070 8540 na
PC-4 21S-63E 31 22.56 1577.86 9550 8590 na
PC-10 22S-62E 1 20.20 1598.83 3980 5900 na
PC-12 21S-62E 36 18.76 1597.70 230000 8430 na
PC-17 21S-62E 36 17.75 1599.23 410000 12180 na
PC-18 21S-62E 36 19.10 1599.39 290000 14440 na
PC-19 21S-62E 36 17.92 1600.34 80000 16220 na
iC-24 22S-62E 1 19.80 1613.68 7180 10300 na

APPENDIX GROUNDWATER LEVEL DATA AND CHEMICAL ANALYSES

MC-85 22S-62E 11 25.21 1688.19 2050 7590 na

MC-89 225-62E 11 26.72 1688.08 1990 7570 na

MC-92 225-62E 12 33.57 1680.46 91 23800 na

MC-97 22S-62E 12 39.67 1684.31 7620 8050 na

MW-A 225-62E 15 66.83 1823.77 10760 na na

MW-DX-16 225-62E 15 16.81 1813.27 610710 na na

MW-M 215-62E 35 11.5 1638.22 193 na na

MW-AB 225-62E 13.49 1662.53 840 na na

MW-AC 225-62E 14.62 1682.83 14000 4360 na

MW-AE 225-62E 43.44 1740.53 3310 na na

MW-AGX-9 225-62E 38.27 1718.05 na na

MW-AH 225-62E 41.67 1694.65 na na

MW-AJ 225-62E 11.18 1638.12 46 na na

MW-AL 225-62E 14 131.05 1820.76 7110 na na

MW-C 225-62E 15 34.64 1817.26 318130 na na

MW-D2D 225-62E 15 24.32 1812.85 487150 na na

MW-F2 228-62E 11 34.72 1747.40 345820 na na

MW-J 225-62E 18.23 1651.54 1097 na na

MW-K 225-62E 17.25 1650.78 2496 na na

WK1 22S-62E 9.8 1624.57 241 na na

W-K2 215-62E 36 18.92 1600.35 44790 na na

MW-K4 215-62E 36 19.22 1596.10 290000 8770 na

MW-KS 215-62E 36 19.98 1578.99 320000 11140 na

MW-K6 21S-63E 31 3.76 1554.01 44980 na na

MW-K8 215-63E 31 18.63 1541.62 7570 na na

MW-L 225-62E 10 52.4 1831.67 ns ns ns

MW-N 21S-62E 35 19.24 1648.72 2880 5710 na

MW-O 215-62E 35 18.71 1643.61 1200 5550 na

MW-P 21S-62E 35 17.7 1640.49 2300 5360 na

MW-QS 215-62E 36 12.33 1621.13 145 na na

MW-R 225-62E 18.32 1649.38 14 na na

MW-S 215-62E 36 22.72 1583.30 39 na na

MW-T 215-62E 36 17.34 1574.68 397 na na

MW-U 21S-62E 36 20.02 1571.21 89 na na

MW-V 215-62E 36 20.4 1577.07 144 na na

MW-X 225-62E 10 9.07 1809.46 na na

PC-I 215-63E 31 20.29 1578.84 12000 9660 na

PC-2 215-63E 31 16.63 1580.44 1070 8540 na

PC-4 2I5-63E 31 22.56 1577.86 9550 8590 na

PC-I 225-62E 20.20 1598.83 3980 5900 na

PC-12 2I5-62E 36 18.76 1597.70 230000 8430 na

PC-17 215-62E 36 17.75 1599.23 410000 12180 na

PC-18 2I5-62E 36 19.10 1599.39 290000 14440 na

PC-I9 215-62E 36 17.92 1600.34 80000 16220 na

3C-24 225-62E 19.80 1613.68 7180 10300 na
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PC-28 *Y ' 11.78 1639.07 520606 8690 na
PC-31 22S-62E 1 14.21 1643.65 196 13070 na
PC-37 22S-62E 1 24.03 1683.69 160000 8870 7.62
PC-40 22S-62E 1 28.03 1651.20 370000 15140 na
PC-50 22S-62E 1 12.05 1621.41 490000 9810 na
PC-53 21S-62E 36 16.47 1578.56 3220 5490 na
PC-54 22S-62E 12 13.13 1691.30 350000 10180 7.43
PC-55 21S-62E 36 17.52 1600.00 190000 17120 na
PC-56 21S-63E 31 5.87 25.13 64000 7470 na
PC-58 21S-63E 31 6.12 24.88 11000 9380 na
PC-59 21S-63E 31 5.97 25.03 84000 9080 na
PC-60 21S-62E 36 5.81 30.19 66000 8540 na
PC-62 21S-62E 36 8.41 27.59 45000 10040 na
PC-64 22S-62E 1 5.90 1669.39 740000 10870 na
PC-65 22S-62E 1 5.14 1670.07 740000 10280 na
PC-66 22S-62E 1 9.02 1664.51 84000 18080 na
PC-67 22S-62E 1 9.11 1664.71 6370 11850 na
PC-68 21S-62E 36 7.64 1559.33 10700 5570 na
PC-71 22S-62E 12 23.69 1675.01 1400000 13680 7.49
PC-72 22S-62E 12 30.87 1668.53 1100000 11680 7.35
PC-73 22S-62E 12 35.37 1664.13 740000 10110 7.09
PC-74 21S-62E 25 13.41 1551.93 421 6000 na
^C-76 21S-62E 25 13.6 1551.50 25 7210 na

C-77 21S-62E 25 7.27 1559.63 110 6100 na
PC-78 21S-62E 25 6.86 1559.86 174 5340 na
PC-79 21S-62E 36 7.05 1557.11 18000 5620 na
PC-80 21S-62E 36 7.15 1557.16 27000 6220 na
PC-81 21S-62E 36 6.65 1557.38 12800 5610 na
PC-82 21S-62E 36 5.42 1553.89 16000 8170 na
PC-83 21S-62E 36 3.82 1555.50 28000 5810 na
PC-84 21S-62E 36 4.26 1554.94 31000 6720 na
PC-85 21S-63E 31 0.33 1553.32 100000 10550 na
PC-86 21S-63E 31 0.58 1553.27 62000 6690 na
PC-87 21S-63E 31 1.78 1552.22 92000 11760 na
PC-88 21S-63E 31 0.21 1550.80 47000 6320 na
PC-89 21S-63E 31 0 1551.10 62000 7190 na
PC-90 21S-63E 31 0.64 1549.82 15000 5510 na
PC-91 21S-63E 31 4.19 1548.14 13700 8480 na
PC-92 21S-63E 31 4.77 1547.28 11400 11000 na
PC-93 21S-63E 31 3.89 1544.87 7550 7510 na
PC-94 21S-63E 31 4.54 1544.41 6540 7760 na
PC-95 21S-63E 31 2.02 1548.60 150000 10140 na
PC-96 21S-63E 31 2.79 1549.78 37000 6970 na
PC-97 21S-63E 31 0.26 1548.27 26000 5970 na
PC-98 21S-62E 36 14.03 1579.38 310000 12610 na
PC-99 21S-63E 31 1.35 1550.62 52000 7150 na
PC-100 21S-62E 36 14.03 1578.80 ns ns ns
)C-101 21S-62E 36 19.01 1599.08 270000 14140 na

APPENDIX GROUNDWATER LEVEL DATA AND CHEMICAL ANALYSES

PC-31 225-62E 14.21 1643.65 196 13070 na

PC-37 22S-62E 24.03 1683.69 160000 8870 7.62

PC-40 225-62E 28.03 1651.20 370000 15140 na

PC-50 225-62E 12.05 1621.41 490000 9810 na

PC-53 215-62E 36 16.47 1578.56 3220 5490 na

PC-54 225-62E 12 13.13 1691.30 350000 10180 7.43

PC-55 215-62E 36 17.52 1600.00 190000 17120 na

PC-56 215-63E 31 5.87 25.13 64000 7470 na

PC-58 21S-63E 31 6.12 24.88 11000 9380 na

PC-59 215-63E 31 5.97 25.03 84000 9080 na

PC-60 215-62E 36 5.81 30.19 66000 8540 na

PC-62 215-62E 36 8.41 27.59 45000 10040 na

PC-64 22S-62E 5.90 1669.39 740000 10870 na

PC-65 225-62E 5.14 1670.07 740000 10280 na

PC-66 22S-62E 9.02 1664.51 84000 18080 na

PC-67 225-62E 9.11 1664.71 6370 11850 na

PC-68 215-62E 36 7.64 1559.33 10700 5570 na

PC-71 225-62E 12 23.69 1675.01 1400000 13680 7.49

PC-72 225-62E 12 30.87 1668.53 1100000 11680 7.35

PC-73 225-62E 12 35.37 1664.13 740000 10110 7.09

PC-74 215-62E 25 13.41 1551.93 421 6000 na

C-76 215-62E 25 13.6 1551.50 25 7210 na

C-77 215-62E 25 7.27 1559.63 110 6100 na

PC-78 215-62E 25 6.86 1559.86 174 5340 na

PC-79 215-62E 36 7.05 1557.11 18000 5620 na

PC-80 215-62E 36 7.15 1557.16 27000 6220 na

PC-81 21S-62E 36 6.65 1557.38 12800 5610 na

PC-82 21S-62E 36 5.42 1553.89 16000 8170 na

PC-83 215-62E 36 3.82 1555.50 28000 5810 na

PC-84 21 S-62E 36 4.26 1554.94 31000 6720 na

PC-85 215-63E 31 0.33 1553.32 100000 10550 na

PC-86 21S-63E 31 0.58 1553.27 62000 6690 na

PC-87 215-63E 31 1.78 1552.22 92000 11760 na

PC-88 215-63E 31 0.21 1550.80 47000 6320 na

PC-89 215-63E 31 1551.10 62000 7190 na

PC-90 215-63E 31 0.64 1549.82 15000 5510 na

PC-91 21S-63E 31 4.19 548.14 13700 8480 na

PC-92 215-63E 31 4.77 547.28 11400 11000 na

PC-93 215-63E 31 3.89 544.87 7550 7510 na

PC-94 215-63E 31 4.54 544.41 6540 7760 na

PC-95 215-63E 31 2.02 548.60 150000 10140 na

PC-96 215-63E 31 2.79 549.78 37000 6970 na

PC-97 215-63E 31 0.26 548.27 26000 5970 na

PC-98 21S-62E 36 14.03 579.38 310000 12610 na

PC-99 215-63E 31 1.35 550.62 52000 7150 na

PC-100 215-62E 36 14.03 1578.80 ns nS flS

jC-101 215-62E 36 19.01 1599.08 270000 14140 na
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PG219 22S-63E 6 DRY - ns ns ns
PG220 22S-63E 6 DRY - ns ns ns
POD4 22S-63E 6 56.11 1638.73 242 3480 na
POD7 22S-63E 6 DRY - ns ns ns
RRUMW1 21S-63E 31 11.86 1602.14 1120 6230

na = not analyzed
ns = no sample
nm = not measured

APPENDIX GROUNDWATER LEVEL DATA AND CHEMICAL ANALYSES

PG220 225-63E DRY ns ns ns

POD4 22S-63E 56.11 1638.73 242 3480 na

POD7 22S-63E DRY ns ns ns

RRUMW1 21S-63E 31 11.86 1602.14 1120 6230

na not analyzed

ns no sample

nm not measured
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PC-74 * 15 21S-62E 25 - - 347 6060 na
PC-74 50 21S-62E 25 - - 337 6060 na
PC-75 25 21S-62E 25 - - 390 8230 na
PC-77 10 21S-62E 25 - - 97 5800 na
PC-95 10 21S-63E 31 - - 130000 12140 na

APPENDIX LABORATORY ANALYTICAL DATA FOR WATER SAMPLES COLLECTED DURING DRILLING

PC-75 25 215-62E 25 390 8230 na

PC-77 10 215-62E 25 97 5800 na

PC-95 10 21S-63E 31 130000 12140 na
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APPENDIX C: LABORATORY ANALYTICAL DATA FOR GROUNDWATER SAMPLES COLLECTED ALONG
LAS VEGAS WASH

WEU. ——

/s/m)
KM45 Dug Pit 43000 8000
KM53 Seep 321 2500
KM54 Dug Pit 280 3100
KM55 Seep 4500 6900
KM56 Seep ND 4900
KM57 Spring 42 6900
KM58 Seep 31 9400
KM59 Dug Pit 5 3800
KM60 Seep ND 10400
KM62 Drain 77 6500
KM65 Spring 3000 7400
KM66 Seep 460 4300
KM67 Spring 2100 4300
KM68 Seep ND 8000
KM70 Seep 57000 8300
KM71 Seep 3400 - 4700
KM88 Seep ND 6400
KM89 Dug Pit 24 8800
KM90 Seep 170 5800
KM91 Seep 2100 8500
KM92 Dug Pit 290 2800
KM93 Seep 400 3500

ND = non-detect

APPENDIX LABORATORY ANALYTICAL DATA FOR GROUNDWATER SAMPLES COLLECTED ALONG
LAS VEGAS WASH

KM54 Dug Pit 280 3100

KM55 Seep 4500 6900

KM56 Seep ND 4900

KM57 Spring 42 6900

KM58 Seep 31 9400

KM59 Dug Pit 3800

KM6O Seep ND 10400

KM62 Drain 77 6500

KM65 Spring 3000 7400

KM66 Seep 460 4300

KM67 Spring 2100 4300

KM68 Seep ND 8000

KM7O Seep 57000 8300

KM7I Seep 3400 4700

KM88 Seep ND 6400

KM89 Dug Pit 24 8800

KM90 Seep 170 5800

KM91 Seep 2100 8500

KM92 Dug Pit 290 2800

KM93 Seep 400 3500

ND non-detect
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MONTGOMERY WATSON LABORATORIES
a Division of Montgomery Watson Americas, Inc.
5SS East Walnut Street 
Pasedena, California 91101 
Te 1:626 568 6400 Fax: 626 568 6324 
1 800 566 LABS (1800 566 5227)

CC '

Laboratory Report

for

)

Kerr McGee Henderson Plant 
P.O. Box 55

Henderson , NV 89009

Attention: Susan Crowley 
Fax: (702) 651-2310

\
!

ADE Andy Eaton Report#: 64971 
CL04

MONTGOMERY WATSON LABORATORIES
Olvision of Montgomery Watson Americas Inc

555 East Walnut Street

Pasadena California 91101

Tel626 568 MOO Fax 626 568 6324

BOO 566 LABS 18005665221

cc E1

Laboratory Report

for

Kerr McGee Henderson Plant
P.O Box 55

Henderson NV 89009

Attention Susan Crowley
Fax 702 651-2310

riNTGOMEnV WATSON LA1
SUBMITTED ON

AIDE Andy Eaton Report 64971
CLO4



(sill MONTGOMERY WATSON LABORATORIES
a Division of Montgomery Watson Americas, Inc.
55S East Walnut Street 
Pasadena, California 91101 
Te 1:626 568 6400 Fax: 626 568 6324 
1 800 566 LABS (1800 566 5227)

Kerr McGee Henderson Plant Samples Received
Susan Crowley 14-apr-2000 09:40:00
P.O. Box 55
Henderson , NV 89009

Prepared Analyzed QC Batch# Method Analyte Result Units MRL Dilution

KM88LVW (2004140201) Sampled on 04/05/00
04/21/00 114427 < CADHS/EPA314 ) Perchlorate ND ug/l 8.0 2

KM62LVW (2004140202) Sampled on 04/05/00 -
04/18/00 114236 ( CADES/EPA314 ) Perchlorate 77 ug/1 8.0 2

KM89LVW (2004140203) Sampled on 04/05/00
04/21/00 114427 ( CADES/EPA314 ) Perchlorate 24 ug/l 8.0 2

KM66LVW (2004140204) Sampled on 04/07/00

) 04/18/00 114236 ( CADES/EPA314 ) Perchlorate 460 ug/1 80 20

KM90LVW (2004140205) Sampled on 04/07/00
04/18/00 114236 ( CADES/EPA314 ) Perchlorate 170 ug/l 20 5

KM65LVW (2004140206) Sampled on 04/07/00
04/18/00 114236 ( CADES/EPA314 ) Perchlorate 3000 ug/1 400 100

KM91LVW (2004140207) Sampled on 04/07/00
04/18/00 114236 ( CADES/EPA314 ) Perchlorate 2100 ug/1 400 100

KM92LVW (2004140208) Sampled on 04/07/00
04/19/00 114237 ( CADES/EPA314 ) Perchlorate 290 ug/1 40 10

KM93LVW (2004140209) Sampled on 04/07/00
04/19/00 114237 ( CADES/EPA314 ) Perchlorate 400 ug/1 40 10

)

MONTGOMERY WATSON LABORATORIES
Laboratory

Division of Montgomery Watson Americas Inc
Report

S5sEastWalnutStraat 64971
Pasadena California 91101

Tal626 568 6400 Fax 6265686324

1800566 t.AOS1 8005665221

Kerr McGee Henderson Plant Samples Received
Susan Crowley 14-apr--2000 094000
P.O Box 55

Henderson NV 89009

Prepared Analyzed QC Batchit Method Analyte Result Units MRI Dilution

KM88LVW 2004140201 Sampled on 04/05/00
04/21/00 114427 CADHS/EPA314 Porchlorate ND ugh 0.0

KM62LVW 2004140202 Sampled on 04/05/00
04/18/00 114236 CADBS/EPA314 Perchlorate 77 ugh 8.0

KM89LVW 2004140203 Sampled on 04/05/00
04/21/00 114427 CADHS/EPA314 Perchlorate 24 ugh 8.0

KM66LVW 2004140204 Sampled on 04/07/00
04/18/00 114236 CADHS/EpA314 Perchlorate 460 ugh 80 20

KM9OLVW 2004140205 Sampled on 04/07/00
04/18/00 114236 CADHS/EPA314 Perchiorate 170 ug/1 20

KM65LVW 2004140206 Sampled on 04/07/00
04/18/00 114236 CADRS/EPA314 Perchlorata 3000 ug/1 400 100

KM91LVW 2004140207 Sampled on 04/07/00
04/18/00 114236 cHs/EpA314 Perchlorate 2100 ug/1 400 100

KM92LVW 2004140208 Sampled on 04/07/00
04/19/00 114237 CADHS/EPA314 Perchlorate 290 ug/1 40 10

KM93LVW 2004140209 Sampled on 04/07/00
04/19/00 114237 CADHS/EPA314 Perchlorata 400 ug/1 40 10

Page



MONTGOMERY WATSON LABORATORIES
a Division of Montgomery Watson Americas, Inc.
555 East Walnut Street 
Pasadena, California 91101 
Tel: 626 568 6400 Fax: 626 568 6324 
1 800 566 UBS (1 800 566 5227)

Kerr McGee Henderson Plant 
(continued)

Prepared Analyzed QC Batch# Method Analyte Result Units MRL Dilution

KM70LVW (2004140210)
04/19/00 114237

Sampled on 04/11/00
( CADHS/EPA314 ) Perchlorate 57000 ug/l 8000 2000

KM71LVW (2004140211)
04/18/00 114233

Sampled on 03/23/00
( CADHS/EPA314 ) Perchlorate 3400 ug/1 400 100

KM67LVW (2004140212)
04/19/00 114237

Sampled on 04/03/00
( CADHS/EPA314 ) Perchlorate 2100 ug/1 400 100

KM53LVW (2004140213)
04/19/00 114237

Sampled on 04/03/00
( CADHS/EPA314 ) Perchlorate j 500

1 .....
ug/1 80 20

Kf LVW (2004140214)
04/19/00 114237

Sampled on 04/03/00
( CADHS/EPA314 ) Perchlorate 260 ug/1 40 10

KM55LVW (2004140215)
04/19/00 114237

Sampled on 04/03/00
( CADHS/EPA314 ) Perchlorate 4500 ug/1 800 200

GW-3 (2004140216)
04/19/00 114237

Sampled on 04/03/00
( CADHS/EPA314 ) Perchlorate 43000 ug/1 8000 2000

KM68LVW (2004140217)
04/21/00 114427

Sampled on 04/05/00
( CADHS/EPA314 ) Perchlorate ND ug/1 8.0 2

KM60LVW (2004140218)
04/21/00 114427

Sampled on 04/05/00
( CADHS/EPA314 ) Perchlorate ND ug/1 8.0 2

KM59LVW (2004140219)
04/19/00 114237

Sampled on 04/05/00
( CADHS/EPA314 ) Perchlorate 4.9 ug/1 4.0 1

if MONTGOMERY WATSON LABORATORIES
Laboratory

Division of Montgomery Watson Americas Inc
Report

S55EastWalnutStreet 64971
Pasadena California 91101

Tel626 568 MOO Far 626 568 6324

800 566 LABS 800 566 5221

Kerr McGee Henderson Plant
continued

Method Analyte

Sampled on 04/11/00
CADHS/EPA314 Perchlorate

Sampled on 03/23/00
CADHS/EPA314 Perchlorate

Sampled on 04/03/00
CADHS/EPA314 Perchiorate

Sampled on 04/03/00
CADHS/5PA314 Perchiorate

Sampled on 04/03/00
CADHS/EPA314 Perchlorate

Sampled on 04/03/00
CADHS/5PA314 Perchlorate

Sampled on 04/03/00
CADHS/EPA314 Perchiorate

Sampled on 04/05/00
CADHS/EPA314 Perchlorate

Sampled on 04/05/00
CIiDHS/8PA314 Perchlorate

Sampled on 04/05/00
CADNS/EPA314 Perchlorate

Reeult Unite MRL DilutionPrepared Analyzed QC Batch

KM7OLVW 2004140210
04/19/00 114237

KM71LVW 2004140211
04/18/00 114233

KM67LVW 2004140212
04/19/00 114237

KM53LVW 2004140213
04/19/00 114237

1VW 2004140214
04/19/00 114237

KM55LVW 2004140215
04/19/00 114237

GW-3 2004140216
04/19/00 114237

KM68LVW 2004140217
04/21/00 114427

KM6OLVW 2004140218
04/21/00 114427

fl459LVW 2004140219
04/19/00 114237

57000 up/i 0000 2000

3400 up/i 400 100

2100 up/i 400 100

500 up/i 80 20

260 up/i 40 10

4500 up/i 800 200

43000 up/i 8000 2000

ND up/i 8.0

ND up/i 8.0

4.9 up/i 4.0
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MONTGOMERY WATSON LABORATORIES
a Division of Montgomery Watson Americas, Inc.
555 East Walnut Street 
Pasadena, California 31101 
Te 1:626 568 6400 Fax: 626 568 6324 
1 800 566 LABS (1800 566 5227)

Kerr McGee Henderson Plant 
(continued)

Prepared Analyzed QC Batch# Method Analyte Result Units MRL Dilution

KM58LVW (2004140220) Sampled on 04/05/00
04/21/00 114427 ( CADHS/EPA314 ) Perchlorate 31 ug/l 8.0 2

KM57LVW (2004140221) Sampled on 04/05/00
04/21/00 114427 < CADHS/EPA314 ) Perchlorate 42 ug/1 8.0 2

KM56LVW (2004140222) Sampled on 04/05/00
04/26/00 114755 ( CADHS/EPA314 ) Perchlorate ND ug/1 20 5

iiMONTGOMERY WATSON LABORATORIES
Laboratory

Division of Montgomery Watson Americas Inc
Report

SssEastWalnutStreet 64971
Pasadena California 91101

TeI626 5686400 FeE 6265686324

eoo 566 LABS 18005665221

Kerr McGee Henderson Plant
continued

Prepared Analyzed QC Batchif Method Axialyte Result Units MRL Dilution

KM58LVW 2004140220 Sampled on 04/05/00
04/21/00 114427 CADN$/EPA314 Perchlorate 31 ugh 8.0

KM57LVW 2004140221 Sampled on 04/05/00
04/21/00 114427 CADHS/EPA314 Perchlorate 42 ugh 8.0

XM56LVW 2004140222 Sampled on 04/05/00
04/26/00 114755 CADHS/EPA314 Perchlorate ND ug/l 20

Page



o
MONTGOMERY WATSON LABORATORIES
a Division of Montgomery Watson Americas, Inc.
S55 East Walnut Street 
Pasadena, California 91101 
Te 1:626 568 6400 Fax: 626 568 6324 
1 800 566 LABS (1800 566 5227)

Report
Comments
#64971

(Sample#: 2004140201)
Test: Perchlorate

SAMPLE WAS DILUTED DUE TO HIGH EC.

(Sample#: 2004140203)
Test: Perchlorate

SAMPLE WAS DILUTED DUE TO EC.

(Sample#: 2004140217) '
Test: Perchlorate

SAMPLE WAS DILUTED DUE TO HIGH EC.

(Sample#: 2004140218)
Test: Perchlorate

SAMPLE WAS DILUTED DUE TO HIGH EC.

(Sample#: 2004140220)
Test: Perchlorate

SAMPLE WAS DILUTED DUE TO HIGH EC.

(Sample#: 2004140221)
Test: Perchlorate

SAMPLE WAS DILUTED DUE TO HIGH EC.

(Sample#: 2004140222)
Test: Perchlorate

SAMPLE WAS TREATED AND ANALYZED ON 4/21/00, BUT THE DATA WAS 
NOT REPORTABLE DUE TO HIGH EC OF SAMPLE. DILUTION WAS MADE

ON THIS RUN PER ALI'S INSTRUCTION.

MONTGOMERY WATSON LABORATORIES
Division of Mont9omery Watson Americas Inc

Ss5EastWalnutStreet It64971
Pasadena1 California 91101

Tel 626568 MOO Fax 626 568 6324

800 566 LABS 18005665221

Sample 2004140201
Test Perchiorate

SAMPLE WAS DILUTED DUE TO HIGH EC

Sample 2004140203
Test Perchiorate

SAMPLE WAS DILUTED DUE TO EC

Sample 2004140217
Test Perchiorate

SAMPLE WAS DILUTED DUE TO HIGH EC

Sample 2004140218
Test Perchiorate

SAMPLE WAS DILUTED DUE TO HIGH EC

Sample 2004140220
Test Perchlorate

SAMPLE WAS DILUTED DUE TO HIGH EC

Sample 2004140221
Test Perchiorate

SAMPLE WAS DILUTED DUE TO HIGH EC

Sample 2004140222
Test Perchlorate

SAMPLE WAS TREATED AND ANALYZED ON 4/21/00 BUT THE DATA WAS
NOT REPORTABLE DUE TO HIGH EC OF SAMPLE DILUTION WAS MADE

ON THIS RUN PER ALlS INSTRUCTION
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MONTGOMERY WATSON LABORATORIES
a Division of Montgomery Watson Americas, Inc.
555 East Walnut Street 
Pasadena, Cafifornia 91101 
Te 1:626 568 6400 Fare 626 568 6324 
1800 566 LABS (1800 566 5227)

Kerr McGee Henderson Plant

QC Batch #114233 - Perchlorate

2004140211 KM71LVW

Analysis

QC Batch #114236 - Perchlorate

2004140202
2004140204
2004140205
2004140206
2004140207

KM62LVW
KM66LVW
KM90LVW
KM65LVW
KM91LVW

QC Batch #114237 - Perchlorate

2004140208 KM92LVW
2004140209 KM93LVW
2004140210 KM70LVW
2004140212 KM67LVW
2004140213 KM53LVW
2004140214 KM54LVW
2004140215 KM55LVW
2004140216 GW-3
2004140219 KM59LVW

QC Batch #114427 - Perchlorate

2004140201
2004140203
2004140217
2004140218
2004140220
2004140221

KM88LVW
KM89LVW
KM68LVW
KM60LVW
KM58LVW
KM57LVW

QC Batch #114755 - Perchlorate

2004140222 KM56LVW

Analysis

Analysis

Analysis

Analysis

Date: 04/18/2000

Date: 04/18/2000

Date: 04/19/2000

Date: 04/21/2000

Date: 04/26/2000

QCsunmary Report
S5sEestWalnutstreet 64971
Pesedene Cakforne 91101

To 1626 568 MOO FIE 626 566 6324

1800566 LABS 18005665221

Kerr McGee Henderson Plant

QC Batch 114233 Perchiorate Analysis Date 04/18/2000

2004140211 KN71LVW

QC Batch 114236 Perchlorate Analysis Date 04/18/2000

2004140202 KM62LVW
2004140204 KM66LVW
2004140205 KM9OLIVW

2004140206 KM6SLJVW

2004140207 KM91LVW

QC Batch 114237 Perchlorate Analysis Date 04/19/2000

2004140208 KM92LVW
2004140209 KM93LVW
2004140210 KM7OLJVW

2004140212 KM67LJVW

2004140213 KMS3LVW
2004140214 KM54LVW
2004140215 KMS5LVW
2004140216 GW-3
2004140219 KMS9LVW

QC Batch 114427 Perchlorate Analysis Date 04/21/2000

2004140201 KM88LVW
2004140203 KM89LJVW

2004140217 KM68LVW
2004140218 KM6OLVW
2004140220 KMS8LVW
2004140221 KM57LVW

QC Batch 114755 Perchlorate Analysis Date 04/26/2000

2004140222 KM56LVW

QC Summary Page of



MONTGOMERY WATSON LABORATORIES
< Division of Montgomery Watson Americas. Inc.
5SS East Walnut Street 
Pasadena, California 91101 
Tel: 626 568 6400 Fax: 626 568 632A 
1 800 566 UBS (1800 566 5227)

Kerr McGee Henderson Plant

QC Batch #114233 Perchlorate

QC Analyte Spiked Recovered Yield <%) Limits (%) RPD (%)
MS Spiked sample Lab # 20 01410046 ( 0.00 - 0.00 )
LCS1 Perchlorate 25.0 22.6 90.4 ( 90.00 - 110.00 )
LCS2 Perchlorate 25.0 23.0 92.0 ( 90.00 - 110.00 ) 1.8
KBLK Perchlorate HD
MS Perchlorate 25.0 24.2 96.8 ( 75.00 - 125.00 )
KSD Perchlorate 25.0 24.4 97.6 S 75.00 - 125.00 ) 0.82

QC Batch #114236 Perchlorate

QC Analyte Spiked Recovered Yield (%) Limits (%) RPD (%)
MS Spiked sample Lab # 20 04140203 ( 0.00 - 0.00 )
LCS1 Perchlorate 25.0 22.6 90.4 ( 90.00 - 110.00 )
LCS2 Perchlorate 25.0 23.9 95.6 ( 90.00 - 110.00 ) 5.6
MBLK Perchlorate HD

QC Batch #114237 Perchlorate

QC Analyte Spiked Recovered Yield <%> Limits (%) RPD <%>
MS Spiked sample Lab # 20 04140203 ( 0.00 - 0.00 )
LCS1 Perchlorate 25.0 23.9 95.6 ( 90.00 - 110.00 )
LCS2 Perchlorate 25.0 22.6 90.4 ( 90.00 - 110.00 ) 5.6
MBLK Perchlorate HD

QC Batch #114427 Perchlorate

QC Analyte Spiked Recovered Yield (%) Limits <%) RPD (%)
MS Spiked sample Lab * 20 04140085 ( 0.00 - 0.00 )
LCS1 Perchlorate 25.0 25.0 100.0 ( 90.00 - 110.00 )
LOS 2 Perchlorate 100 104v 104.0 ( 90.00 - 110.00 )
MBLK Perchlorate HD
MS Perchlorate 25.0 23.1 92.4 ( 75.00 - 125.00 )
MSD Perchlorate 25.0 23.6 95.2 ( 75.00 - 125.00 ) 3.0

Spikos which «xc««d Limits and Kathod Blanks with positive results are highlighted by Underlining. 
Criteria for MS and DUP are advisory only and not applicable for ICR monitoring.

cflb MONTGOMERY WATSON LABORATORIES Laboratory
Division of Montgomery Watson Americas Inc Report

S55EestWalnutStreet 64971
Pasadena California 91101

To 1626 568 MOO Fax 626 568 6324

800566LA8S 8005666227

Kerr McGee Henderson Plant

QC Batch 114233 Perchiorate

QC Analyte Spiked Recovered Yield Limits RPD

MS Spiked sample Lab 20 01410046 0.00 0.00

LCS1 Perchlorate 25.0 22.6 90.4 90.00 110.00

LCS2 Perchlorate 25.0 23.0 92.0 90.00 110.00 1.8

MBLX Perchlorate ND

MS Perchlorate 25.0 24.2 96.8 75.00 125.00

MSD Perchlorate 25.0 24.4 97.6 75.00 125.00 0.82

QC Batch 114236 Perchlorate

QC Analyte Spiked Recovered Yield Ct Limits Ct RPD Ct

MS Spiked sample Lab 20 04140203 0.00 0.00

LCSl Perchlorate 25.0 22.6 90.4 90.00 110.00

LCS2 Perchlorate 25.0 23.9 95.6 90.00 110.00 5.6

MBLK Perchlorate ND

QC Batch 114237 Perchlorate

DC Anaiyte Spiked Recovered Yield Ct Limits RPD Ct

MS Spiked sample Lab 20 04140203 0.00 0.00

LCS1 Perchlorate 25.0 23.9 95.6 90.00 110.00

LCS2 Perchiorate 25.0 22.6 90.4 90.00 110.00 5.6

MBLR Perchiorate ND

QC Batch 114427 Perchlorate

DC Analyte Spiked Recovered Yield Limits Ct RPD CU

MS Spiked sample Lab 20 04140085 0.00 0.00

LCS1 Perchlorate 25.0 25.0 100.0 90.00 110.00

LCS2 Perchlorate 100 104 104.0 90.00 110.00

MBLX Perchiorate ND

MS Perchiorate 25.0 23.1 92.4 75.00 125.00

lISP Perchlorate 25.0 23.8 95.2 75.00 125.00 3.0

Spikes which exceed Limits and Method Bionics with positive results are highlighted by Underlining

Criteria for MS and PUP are advisory only and not applicable for ICR monitoring
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MONTGOMERY WATSON LABORATORIES
a Division of Montgomery Watson Americas, Inc.
555 East Walnut Street 
Pasadena, California 91101 
Te 1:626 568 MOO Fax: 626 568 6324 
1800 566 LABS (1800 566 5227)

Kerr McGee Henderson Plant 
(continued)

QC Batch #114755 Perchlorate

QC Analyte Spiked Recovered Yield (%) Limits (%)
MS Spiked sample Lab # 20 04210166 { 0.00 - 0.00 )
LCS1 Perchlorate 25.0 24.0 96.0 ( 90.00 - 110.00 }
LCS2 Perchlorate 100 106 106.0 \ 90.00 - 110.00 )
MBLK Perchlorate ND
MS Perchlorate 25.0 25.6 102.4 ( 75.00 - 125.00 )
MSD Perchlorate 25.0 25.4 101.6 ( 75.00 - 125.00 )

Spikes which sxcesd Limits and Method Blanks with positive results are highlighted by Underlining. 
Criteria for MS and DX7P are advisory only and not applicable for ICR monitoring.

ffl MONTGOMERY WATSON LABORATORIES
Laboratory

Division of Montgomery Watson Americas Inc eport
S55EastWalnutStraat 64971
Pasadena California 91101

Tat 626 568 MOO Fax 626 568 6324

800 566 LASSI 8005665227

Kerr McGee Henderson Plant
continued

QC Batch 114755 Perchiorate

QC Analyte Spiked Recovered Yield Limits RPD

MS Spiked sample Lab 41 20 04210166 0.00 0.00

LCSl Perchlorate 25.0 24.0 96.0 90.00 110.00

LCS2 Perchlorate 100 106 106.0 90.00 110.00

MBLK Perchlorate ND

MS Perchlorate 25.0 25.6 102.4 75.00 125.00

MSD Perchlorate 25.0 25.4 101.6 75.00 125.00 0.78

Spikes which exceed Limits and Method Blanks with positive results are highlighted by Underlining

Criteria for MS and DUP are advisory only and not applicable for ICR monitoring
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Report Summary of positive results, PR64971

Result MDL UNITS

Analyzed 2004140201 KM88LVW

Analyzed 2004140202 KM62LVW

04/18/00 Perchlorate 77 8.000 UGL

Analyzed 2004140203 KM89LVW

04/21/00 Perchlorate 24 8.000 UGL

Analyzed 2004140204 KM66LVW

04/18/00 Perchlorate 460 80.000 UGL

Analyzed 2004140205 KM90LVW

04/18/00 Perchlorate 170 ' 20.000 UGL

Analyzed 2004140206 KM65LVW

04/18/00 Perchlorate 3000 ****** UGL

Analyzed 2004140207 KM91LVW
\

0<t, ^8/00 Perchlorate 2100 ****** UGL

Analyzed 2004140208 KM92LVW

04/19/00 Perchlorate 290 40.000 UGL

Analyzed 2004140209 KM93LVW

04/19/00 Perchlorate 400 40.000 UGL

Analyzed 2004140210 KM70LVW

04/19/00 Perchlorate 57000 ****** UGL

Analyzed 2004140211 KM71LVW

04/18/00 Perchlorate 3400 ic ic ic ic ic ic UGL

Analyzed 2004140212 KM67LVW

04/19/00 Perchlorate 2100 ****** UGL

Analyzed 2004140213 KM53LVW

04 ^ 9/00
■. \ Perchlorate 500 80.000 UGL

Analyzed 2004140214 KM54LVW

04/19/00 Perchlorate 260 40.000 UGL

Analyzed 2004140215 KM55LVW

Report Summary of positive results PR64971

Result MDL UNITS

Analyzed 2004140201 KM88LVW

Analyzed 2004140202 KMG2LVW

04/18/00 Perchlorate 77 8.000 UGL

Analyzed 2004140203 KM89LVW

04/21/00 Perchlorate 24 8.000 UGL

Analyzed 2004140204 KM66LVW

04/18/00 Perchlorate 460 80.000 UGL

Analyzed 2004140205 KM9OLVW

04/18/00 Perchlorate 170 20.000 UGL

Analyzed 2004140206 KM6SLVW

04/18/00 Perchlorate 3000 UGL

Analyzed 2004140207 KM91LVW

Os_8/00 Perchlorate 2100 UGL

Analyzed 2004140208 KM92LVW

04/19/00 Perchlorate 290 40.000 UGL

Analyzed 2004140209 KM93LVW

04/19/00 Perchlorate 400 40.000 UGL

Analyzed 2004140210 KM7OLVW

04/19/00 Perchlorate 57000 UGL

Analyzed 2004140211 KM71LVW

04/18/00 Perchlorate 3400 UGL

Analyzed 2004140212 KM67LVW

04/19/00 Perchlorate 2100 UGL

Analyzed 2004140213 KMS3LVW

049/00 Perchlorate 500 80.000 UGL

Anaiyzed 2004140214 KM54LVW

04/19/00 Perchlorate 260 40.000 UGL

Analyzed 2004140215 KMSSLVW



04/19/00 Perchlorate

A. yzed 2004140216 GW-3

04/19/00 Perchlorate

Analyzed 2004140217 KM68LVW

Analyzed 2004140218 KM60LVW

Analyzed 2004140219 KM59LVW

04/19/00 Perchlorate

Analyzed 2004140220 KM58LVW

04/21/00 Perchlorate

Analyzed 2004140221 KM57LVW

04/21/00 Perchlorate

Analyzed 2004140222 KM56LVW

4500 ******

43000 ******

4.9

31

42

4.000

8.000

8.000

UGL

UGL

UGL

UGL

UGL

04/19/00 Perchiorate 4500 UGL

jzed 2004140216 GW-3

04/19/00 Perchiorate 43000 DCL

Analyzed 2004140217 KM68LVW

Analyzed 2004140218 KM6OLVW

Analyzed 2004140219 KMS9LVW

04/19/00 Perchiorate 4.9 4.000 UGL

Analyzed 2004140220 KM58LVW

04/21/00 Perchiorate 31 8.000 UGL

Analyzed 2004140221 KMS7LVW

04/21/00 Perchiorate 42 8.000 UGL

Analyzed 2004140222 KMSGLVW
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APPENDIX D: PC-SERIES MONITOR WELLS AND SOIL BORING GPS SURVEYED LOCATIONS (STATE
PLANE COORDINATES)

»«»»■
ID;X: (EASTING)

IllMill* FTMSL
■Mi

PC-74 Monitor 829203.52 26734003.52 1564.54 1565.34 0.80
PC-75 Boring 829194.53 26734004.98 1564.48 none none
PC-76 Monitor 829183.79 26734006.74 1564.51 1565.10 0.59
PC-77 Monitor 829031.63 26733568.07 1566.63 1566.90 0.27
PC-78 Monitor 829033.25 26733560.32 1566.64 1566.72 0.08
PC-79 Monitor 829815.28 26733246.69 1564.33 1564.16 -0.17
PC-80 Monitor 829823.75 26733250.46 1564.07 1564.31 0.24
PC-81 Monitor 829833.37 26733254.71 1564.03 1564.03 0.00
PC-82 Monitor 830317.05 26733194.85 1559.44 1559.31 -0.13
PC-83 Monitor 830325.65 26733201.29 1559.47 1559.32 -0.15
PC-84 Monitor 830332.58 26733208.53 1559.14 1559.20 0.06
PC-85 Monitor 830816.05 26733185.56 1553.70 1553.65 -0.05
PC-86 Monitor 830826.99 26733185.76 1554.08 1553.85 -0.23
PC-87 Monitor 830837.82 26733185.37 1554.09 1554.00 -0.09
PC-88 Monitor 831259.41 26733178.42 1550.91 1551.01 0.10
PC-89 Monitor 831264.70 26733184.33 1550.90 1551.10 0.20
PC-90 Monitor 831271.92 26733192.63 1550.53 1550.46 -0.07
PC-91 Monitor 831729.99 26733110.85 1552.42 1552.33 -0.09
PC-92 Monitor 831749.30 26733109.85 1552.12 1552.05 -0.07
PC-93 Monitor 832179.60 26733117.81 1548.86 1548.76 -0.10
PC-94 Monitor 832189.05 26733122.48 1548.84 1548.95 0.11
PC-95 Monitor 831227.21 26733449.91 1550.61 1550.62 0.01
PC-96 Monitor 830896.56 26733450.83 1552.69 1552.57 -0.12
PC-97 Monitor 831565.69 26733441.54 1548.78 1548.53 -0.25
PC-98 Monitor 829519.86 26730256.09 1593.35 1593.41 0.06
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APPENDIX D: LOCATIONS OF SAMPLED SEEPS, SPRINGS AND PITS ALONG LAS VEGAS WASH

COMMENTS

^ aka GW-fKM45 832386.25 26734058.66
KM53 837948.75 26735704.49
KM54 835563.33 26734782.61
KM55 833443.74 26733871.49
KM56 830688.33 26734647.20
KM57 829847.52 26734744.77
KM58 829059.14 26734665.94
KM59 828731.66 26735090.45
KM60 827894.77 26734969.16
KM62 824322.81 26734477.94
KM65 841063.33 26736298.24
KM66 843459.17 26736735.74
KM67 844636.25 26737652.41
KM68 827283.22 26735178.34
KM70 831860.21 26734475.32
KM71 831427.92 26734699.28 -
KM88 826449.88 26735305.01
KM89 823369.86 26735145.01
KM90 842287.29 26736777.41
KM91 839443.54 26735980.53
KM92 837068.54 26735397.20
KM93 834741.53 26734095.88
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EXECUTIVE SUMMARY

Hydrogeologic investigations were conducted in an area referred to as the Pittman 
Lateral in the southeast portion of the Las Vegas Valley in June and August of 1998. 
This area is located north of Kerr-McGee's Henderson, Nevada, facility The purpose of 
the investigations was to determine the hydrogeologic characteristics of channel-fill 
alluvial sediments that overlie the Muddy Creek Formation at the Pittman Lateral Test 
Site. The results of these investigations were inconclusive.

To better quantify the hydrogeologic characteristics of the channel-fill alluvium, further 
hydrogeologic investigations were centered around a new well which was constructed 
and tested at the Pittman Lateral Test Site in September 1998. The hydrogeologic data 
resulting from the construction and testing of well PC-70 is the subject of this report.

Based upon the report that follows, the following conclusions can be reached regarding 
the hydrogeology of the channel-fill alluvium at the Pittman Lateral Test Site:

.)

• The well was completed in Quaternary channel-fill alluvium overlying the Tertiary 
Muddy Creek Formation.

• The channel-fill alluvium at the Pittman Lateral Test Site was found to consist of an 
alternating sequence of light-brown, fine-grained sand and fine- to coarse-grained . 
sand and gravel. The top of the Muddy Creek Formation, which was encountered at ) 
a depth of about 49 feet, was found to consist of a gravelly clay.

• An aquifer test consisting of a 48-hour constant discharge pumping test followed by 
21 hours of recovery was performed at Well PC-70. Water levels were monitored in
the pumping well and three observation wells. ’

• Drawdown and recovery data resulting from the aquifer test were analyzed using
several different methodologies. Comparison of aquifer coefficients resulting from j?
the analyses of drawdown data show very good consistency. Recovery data are not :
considered valid due to the effects of storm event-related recharge. ^

::
• The transmissivity of the channel-fill alluvium at the Pittman Lateral Test Site ranges <

from 39,666 gpd/ft to 66,000 gpd/ft, averaging 50,425 gpd/ft. These values are 
consistent with sand and gravels containing fine sands and silts.

• Storage coefficients were found to range from 0.03 to 0.11, averaging 0.06, which is |
consistent with an unconfined aquifer under water-table conditions.

t

EXECUTIVE SUMMARY

Hydrogeologic investigations were conducted in an area referred to as the Pittman

Lateral in the southeast portion of the Las Vegas Valley in June and August of 1998
This area is located north of Kerr-McGees Henderson Nevada facility The purpose of

the investigations was to determine the hydrogeologic characteristics of channel-fill

alluvial sediments that overlie the Muddy Creek Formation at the Pittman Lateral Test

Site The results of these investigations were inconclusive

To better quantify the hydrogeologic characteristics of the channel-fill alluvium further

hydrogeologic investigations were centered around new well which was constructed

and tested at the Pittman Lateral Test Site in September 1998 The hydrogeologic data

resulting from the construction and testing of well PC-70 is the subject of this report

Based upon the report that follows the following conclusions can be reached regarding

the hydrogeology of the channel-fill alluvium at the Pittman Lateral Test Site

The well was completed in Quaternary channel-fill alluvium overlying the Tertiary

Muddy Creek Formation

The channel-fill alluvium at the Pittman Lateral Test Site was found to consist of an

alternating sequence of light-brown fine-grained sand and fine- to coarse-grained

sand and gravel The top of the Muddy Creek Formation which was encountered at

depth of about 49 feet was found to consist of gravelly clay

An aquifer test consisting of 48-hour constant discharge pumping test followed by

21 hours of recovery was performed at Well PC-70 Water levels were monitored in

the pumping well and three observation wells

Drawdown and recovery data resulting from the aquifer test were analyzed using

several different methodologies Comparison of aquifer coefficients resulting from

the analyses of drawdown data show very good consistency Recovery data are not

considered valid due to the effects of storm event-related recharge

The transmissivity of the channel-fill alluvium at the Pittman Lateral Test Site ranges

from 39666 gpdlft to 66000 gpd/ft averaging 50425 gpd/ft These values are

consistent with sand and gravels containing fine sands and silts

Storage coefficients were found to range from 0.03 to 0.11 averaging 0.06 which is

consistent with an unconfined aquifer under water-table conditions
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PRELIMINARY REPORT ON A HYDROGEOLOGIC 

INVESTIGATION OF CHANNEL-FILL ALLUVIUM 

AT THE PITTMAN LATERAL 

HENDERSON,NEVADA

INTRODUCTION I

In June and August of 1998, hydrogeologic investigations were conducted in an area 

referred to as the Pittman Lateral located north of Kerr-McGee Chemical-LLCs (Kerr- 

McGee) Henderson, Nevada, facility. The Pittman Lateral Test Site is located in the 

southeast portion of the Las Vegas Valley within the limits of the City of Henderson.

The site is bounded on the north by the Henderson wastewater treatment facility and on 

the south by Sunset Boulevard.

The purpose of the hydrogeologic investigations was to determine the hydrogeologic 

characteristics of channel-fill alluvial sediments that overlie the Muddy Creek Formation.

The results of those investigations were inconclusive.

To better quantify the hydrogeologic characteristics of the channel-fill alluvium, further :
' <■

hydrogeologic investigations were centered around a new well, PC-70, which was

constructed and tested at the Pittman Lateral Test Site in September 1998. Since

Test Well PC-70 was to be a groundwater production well rather than a monitor well, ,

every effort was made in the design, construction, and development of the well to make

it as efficient as possible. The hydrogeologic data resulting from the construction and

testing of well PC-70 is the subject of this report.
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INTRODUCTION

In June and August of 1998 hydrogeologic investigations were conducted in an area

referred to as the Pittman Lateral located north of Kerr-McGee Chemical-LLCs Kerr

McGee Henderson Nevada facility The Pittman Lateral Test Site is located in the

southeast portion of the Las Vegas Valley within the limits of the City of Henderson

The site is bounded on the north by the Henderson wastewater treatment facility and on

the south by Sunset Boulevard

The purpose of the hydrogeologic investigations was to determine the hydrogeologic

characteristics of channel-fill alluvial sediments that overlie the Muddy Creek Formation

The results of those investigations were inconclusive

To better quantify the hydrogeologic characteristics of the channel-fill alluvium further

hydrogeologic investigations were centered around new well PC-70 which was

constructed and tested at the Pittman Lateral Test Site in September 1998 Since

Test Well PC-70 was to be groundwater production well rather than monitor well

every effort was made in the design construction and development of the well to make

it as efficient as possible The hydrogeologic data resulting from the construction and

testing of well PC-70 is the subject of this report
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Hydrogeology of the Pittman Lateral Test Site and Vicinity

The Las Vegas Valley occupies a topographic and structural basin which lies within the 

Basin and Range physiographic province. The valley is bordered by steeply rising 

mountains composed of igneous and sedimentary rocks. Coalescing alluvial fans slope 

gently from the mountains toward the valley floor. The valley itself is wide, flat, and 

drains southeasterly towards Lake Mead and the Colorado River. The Las Vegas 

Wash, a shallow, narrow stream that flows southeasterly across the valley towards Lake 

Mead, is the principal surface water feature in the area (Kerr-McGee Chemical LLC, 

1998). A tributary of the Las Vegas Wash runs west to east close by, and parallel to, 

the Test Site.

)

%>

The Pittman Lateral Test Site is underlain by the late Tertiary-age Muddy Creek )
7 ■

Formation. The Muddy Creek is a valley fill deposit and has a wide range of lithologies.

It consists of coarse-grained sands and gravels near the mountain front forming the

southern border of the valley, becoming fine grained beneath the valley. At the Test

Site itself, the Muddy Creek Formation is composed of sandy clay and silty clay with :

lesser amounts of clayey sand (Kerr-McGee Chemical LLC, 1998). |

Younger, Quaternary-age alluvial sediments resting unconformably on the Muddy Creek 

Formation, are a heterogeneous, poorly sorted mixture of sand and gravel with lesser i

amounts of silt and clay. Boulders and cobbles are common in some areas. Due to the 

mode of deposition of these alluvial fan deposits, no distinct beds or units are 

continuous over the entire area (Kerr-McGee Chemical LLC, 1998). )

Th
Hydroqeolocjy of the Pittman Lateral Test Site and Vicinity

The Las Vegas Valley occupies topographic and structural basin which lies within the

Basin and Range physiographic province The valley is bordered by steeply rising

mountains composed of igneous and sedimentary rocks Coalescing alluvial fans slope

gently from the mountains toward the valley floor The valley itself is wide fiat and

drains southeasterly towards Lake Mead and the Colorado River The Las Vegas

Wash shallow narrow stream that flows southeasterly across the valley towards Lake

Mead is the principal surface water feature in the area Kerr-McGee Chemical LLC

1998 tributary of the Las Vegas Wash runs west to east close by and parallel to

the Test Site

The Pittman Lateral Test Site is underlain by the late Tertiary-age Muddy Creek

Formation The Muddy Creek is valley fill deposit and has wide range of lithologies

It consists of coarse-grained sands and gravels near the mountain front forming the

southern border of the valley becoming fine grained beneath the valley At the Test

Site itself the Muddy Creek Formation is composed of sandy clay and silty clay with

lesser amounts of clayey sand Kerr-McGee Chemical LLC 1998

Younger Quaternary-age alluvial sediments resting unconformably on the Muddy Creek

Formation are heterogeneous poorly sorted mixture of sand and gravel with lesser

amounts of silt and clay Boulders and cobbles are common in some areas Due to the

mode of deposition of these alluvial fan deposits no distinct beds or units are

continuous over the entire area Kerr-McGee Chemical LLC 1998
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) The sedimentary processes that deposited the Quaternary alluvium eroded the upper 

surface of the Muddy Creek Formation. These sediments are of greater thickness 

within erosional paleochannels cut into the underlying Muddy Creek Formation and thin 

laterally over the interfluvial areas. s

A major hydrogeologic feature of the Quaternary alluvial sediments are the sands and 

gravels that were deposited within channels cut into the surface of the Muddy Creek •

Formation at a time in the geologic past when the local base level was lower than it is 

now. These deposits conform to the old channel boundaries, which are 

characteristically linear and narrow in configuration. The sediments are thickest within 

the channels, and thin laterally over the interfluvial areas. The paleochannels trend 

) roughly southwest-northeast in the area reflecting past regional drainage patterns (Kerr- 

McGee Chemical LLC, 1998).

Groundwater in the Las Vegas Valley in general, and at the Pittman Lateral Study Site 

in particular, occurs mainly in the unconsolidated sediments of the channel-fill alluvium. :

The hydrologic characteristics of the alluvial aquifer are typical of alluvial fan deposits, 

exhibiting a wide range of permeabilities over relatively short distances.

The greatest concentrations of groundwater flow are expected to be found where the ^

paleochannels cut into the clays of the underlying Muddy Creek Formation clay have 

been filled with coarser-grained sediments. The importance of these channel-fill 

deposits is that they control the occurrence and movement of groundwater in portions of

The sedimentary processes that deposited the Quaternary alluvium eroded the upper

surface of the Muddy Creek Formation These sediments are of greater thickness

within erosional paleochannels cut into the underlying Muddy Creek Formation and thin

laterally over the interfluvial areas

major hydrogeologic feature of the Quaternary alluvial sediments are the sands and

gravels that were deposited within channels cut into the surface of the Muddy Creek

Formation at time in the geologic past when the local base level was lower than it is

now These deposits conform to the old channel boundaries which are

characteristically linear and narrow in configuration The sediments are thickest within

the channels and thin laterally over the interfluvial areas The paleochannels trend

roughly southwest-northeast in the area reflecting past regional drainage patterns Kerr

McGee Chemical LLC 1998

Groundwater in the Las Vegas Valley in general and at the Pittman Lateral Study Site

in particular occurs mainly in the unconsolidated sediments of the channel-fill alluvium

The hydrologic characteristics of the alluvial aquifer are typical of alluvial fan deposits

exhibiting wide range of permeabilities over relatively short distances

The greatest concentrations of groundwater flow are expected to be found where the

paleochannels cut into the clays of the underlying Muddy Creek Formation clay have

been filled with coarser-grained sediments The importance of these channel-fill

deposits is that they control the occurrence and movement of groundwater in portions of
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the Las Vegas Valley. These channel-fill sediments are typically very permeable, and 

can transmit large quantities of groundwater in transient storage. The channel-fill 

deposits typically exhibit higher permeabilities than do those in the adjacent interfluvial 

areas (Kerr-McGee Chemical LLC, 1998).

The alluvium is a shallow aquifer, and is generally under water-table conditions. 

Groundwater flow through the shallow alluvial sediments is generally from south to 

north, ultimately discharging into the Las Vegas Wash (Kerr-McGee Chemical LLC, 

1998).

DRILLING AND LOGGING OF THE PC-70 TEST BORING

Prior to construction of Test Well PC-70, a test boring was drilled at the site on 

September 8, 1998. The purpose of the boring was to determine the lithology of the 

alluvial sediments at the well site as a first step in designing the well. The sediments 

were sampled continuously from a depth of five feet to the total depth (52 feet) using 

split spoons. The samples provided a vertical section of the alluvium at the site. 

Representative samples of the alluvium from the intervals 20-25 feet, 30-35 feet, and 

40-45 feet were selected for analysis. These samples were transmitted to Dames and 

Moore in Las Vegas for grain-size analyses.

Lithology of the Channel-Fill Alluvium at the Pittman Lateral Test Site 

A lithologic log of Test Well PC-70 is included as Addendum A. Color photographs of 

selected intervals are included as Photographs 1 through 7 at the back of the report.
.)

the Las Vegas Valley These channel-fill sediments are typically very permeable and

can transmit large quantities of groundwater in transient storage The channel-fill

deposits typically exhibit higher permeabilities than do those in the adjacent interfluvial

areas Kerr-McGee Chemical LLC 1998

The alluvium is shallow aquifer and is generally under water-table conditions

Groundwater flow through the shallow alluvial sediments is generally from south to

north ultimately discharging into the Las Vegas Wash Kerr-McGee Chemical LLC

1998

DRILLING AND LOGGING OF THE PC-7O TEST BORING

Prior to construction of Test Well PC-70 test boring was drilled at the site on

September 1998 The purpose of the boring was to determine the Iithology of the

alluvial sediments at the well site as first step in designing the well The sediments

were sampled continuously from depth of five feet to the total depth 52 feet using

split spoons The samples provided vertical section of the alluvium at the site

Representative samples of the alluvium from the intervals 20-25 feet 30-35 feet and

40-45 feet were selected for analysis These samples were transmitted to Dames and

Moore in Las Vegas for grain-size analyses

Litholocjy of the Channel-Fill Alluvium at the Pittman Lateral Test Site

lithologic log of Test Well PC-70 is included as Addendum Color photographs of

selected intervals are included as Photographs through at the back of the report
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The Pittman Lateral Test Site extends east-west in a line perpendicular to the trend of a 

channel cut into the Muddy Creek Formation and filled with channel-fill alluvium. The 

alluvial sequence was found to consist of channel-fill sands and sand and gravel 

mixtures. No significant quantities of clay were found in the alluvial sediments. The top 

of the Muddy Creek Formation, which was encountered at a depth of about 49 feet, was 

found to consist of a gravelly clay.

The upper part of the channel-fill alluvium underlying the Site to a depth of 15 feet 

consists of light-brown, silty fine sand with some gravel. In the interval 15 feet to 26 feet 

the alluvium consists of poorly sorted, reddish-brown, fine- to coarse-grained sand and 

small gravel (see Photograph 1). The bottom two feet of this sequence is cemented 

and very hard. The sediments became damp at a depth of about 17 feet.

Below a depth of 26 feet, the channel-fill alluvium to the total depth consisted of an 

alternating sequence of light-brown, fine-grained sand and fine- to coarse-grained sand 

and gravel (see Photographs 2 and 3). The interlayering of the fine-grained sand and 

the sand and gravel appeared to be rather uniform in intervals of one to two feet.

Photographs 4 and 5 show the poorly sorted characteristic of the typical fine- to coarse

grained sand and gravel channel-fill alluvial sequence. As shown in Photograph 6, the 

interlayered sand and the sand and gravel sequences continued to the bottom of the 

alluvial sequence. Photograph 7 shows the auger bit thickly covered with the dense 

gravelly clay of the Muddy Creek Formation.

The Pittman Lateral Test Site extends east-west in line perpendicular to the trend of

channel cut into the Muddy Creek Formation and filled with channel-fill alluvium The

alluvial sequence was found to consist of channel-fill sands and sand and gravel

mixtures No significant quantities of clay were found in the alluvial sediments The top

of the Muddy Creek Formation which was encountered at depth of about 49 feet was

found to consist of gravelly clay

The upper part of the channel-fill alluvium underlying the Site to depth of 15 feet

consists of light-brown silty fine sand with some gravel In the interval 15 feet to 26 feet

the alluvium consists of poorly sorted reddish-brown fine- to coarse-grained sand and

small gravel see Photograph The bottom two feet of this sequence is cemented

and very hard The sediments became damp at depth of about 17 feet

Below depth of 26 feet the channel-fill alluvium to the total depth consisted of an

alternating sequence of light-brown fine-grained sand and fine- to coarse-grained sand

and gravel see Photographs and The interlayering of the fine-grained sand and

the sand and gravel appeared to be rather uniform in intervals of one to two feet

Photographs and show the poorly sorted characteristic of the typical fine- to coarse

grained sand and gravel channel-fill alluvial sequence As shown in Photograph the

interlayered sand and the sand and gravel sequences continued to the bottom of the

alluvial sequence Photograph shows the auger bit thickly covered with the dense

gravelly clay of the Muddy Creek Formation
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Grain Size Distribution in the Channel-Fill Alluvial Sequence

The PC-70 test boring sediment samples were analyzed for grain-size distribution by 

Dames and Moore (see Addendum B). Dames and Moore also prepared 

recommendations on well screen slot size and sand pack size based upon the results of i

the grain-size analyses. i

The grain-size distributions for the three samples analyzed by Dames and Moore are ?

summarized in Table 1 below and are plotted on Figure 1 presented at the back of the |

report. Review of these data show that, while the coarsest gravel clasts are found in the 

shallow interval 20 to 25 feet, the greatest accumulation of coarse material is found in 

the depth interval 30 to 35 feet.

CONSTRUCTION AND DEVELOPMENT OF TEST WELL PC-70 

Test Well PC-70 was designed to both promote the efficient production of groundwater 

for aquifer testing purposes. Results of the aquifer test shows that the design was 

successful in meeting that criterion.

■ fi

Test Well PC-70 was constructed on September 12, 1998, by Compliance Drilling 

Company of Las Vegas, Nevada. A well completion diagram is included in Addendum 

C. All phases of well design, construction, and development were directly supervised |

by S. R. Lower of Kerr-McGee's Safety and Environmental Affairs Division.

:: ■

Grain Size Distribution in the Channel-Fill Alluvial Sequence

The PC-70 test boring sediment samples were analyzed for grain-size distribution by

Dames and Moore see Addendum Dames and Moore also prepared

recommendations on well screen slot size and sand pack size based upon the results of

the grain-size analyses

The grain-size distributions for the three samples analyzed by Dames and Moore are

summarized in Table below and are plotted on Figure presented at the back of the

report Review of these data show that while the coarsest gravel clasts are found in the

shallow interval 20 to 25 feet the greatest accumulation of coarse material is found in

the depth interval 30 to 35 feet

CONSTRUCTION AND DEVELOPMENT OF TEST WELL PC-70

Test Well PC-70 was designed to both promote the efficient production of groundwater

for aquifer testing purposes Results of the aquifer test shows that the design was

successful in meeting that criterion

Test Well PC-70 was constructed on September 12 1998 by Compliance Drilling

Company of Las Vegas Nevada well completion diagram is included in Addendum

All phases of well design construction and development were directly supervised

by Lower of Kerr-McGees Safety and Environmental Affairs Division
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TABLE 1
GRAIN-SIZE DISTRIBUTION IN THE ALLUVIAL SEQUENCE

PITTMAN LATERAL TEST WELL PC-70
HENDERSON,NEVADA

Samples Collection Date: Septembers, 1998

Grain size 
(inches)

USGS
Classification

Cumulative Percent Retained
Depth Interval 

20-25 feet
Depth Interval 

30-35 feet
Depth Interval 

40-45 feet
0.003 Very Fine Sand 89.4 94.4 95.3
0.006 Fine Sand 77.9 88.2 83.8
0.010 Medium Sand 61.3 77.4 66.0 M
0.017 Medium Sand 42.9 64.4 44.8 tf
0.034 Coarse Sand 26.0 49.4 23.5 »»
0.0§0 Gravel 11.8 23.2 1.9
0.190 Gravel 5.8 7.4 0.3
0.375 Gravel 1.7 1.9 0.0
0.750 Gravel 0.8 0.0 0.0

Compliance Drilling used a Mobile B-59 drilling rig to drill and complete the well using 

hollow-stem auger technologies. The well borehole was drilled to a total depth of 50.5 

feet below grade using an 8-inch (ID) hollow stem auger with an outside diameter of 12 

inches. The top of the Muddy Creek Formation was found at a depth of 49 feet below 

grade.

Based upon the recommendations presented in the attached Dames and Moore report, 

the well design called for completion using 6-inch (ID) PVC well screen with a slot 

opening size of 0.020-inch. To promote well efficiency, the well was completed with 

Bort-Longyear "Circumslot" continuous-wrap PVC screen. The use of continuous-wrap 

PVC screen provides 34 square inches (24%) of open area per square foot of 6-inch 

casing as compared to 13 square inches (9%) of open area per square foot in

TABLE

GRAIN-SIZE DISTRIBUTION IN THE ALLUVIAL SEQUENCE
PITTMAN LATERAL TEST WELL PC-70

HENDERSON NEVADA
Samnles Collection Date Seotember 1998

Grain size

inches

USGS
Classification

Cumulative Percent Retained

Depth Interval

20-25 feet

Depth Interval

30-35 feet

Depth Interval

40-45 feet

0.003 Very Fine Sand 89.4 94.4 95.3

0.006 Fine Sand 7L9 88.2 83.8

0.010 Medium Sand 61.3 77.4 66.0 t-

0.017 Medium Sand 42.9 64.4 44.8

0.034 Coarse Sand 26.0 49.4 23.5 21-

0.00 Gravel 11.8 23.2 1.9

0.190 Gravel 5.8 7.4 0.3

0.375

0.750

Gravel

Gravel

1.7

0.8

1.9

0.0

0.0

0.0

bP3

Compliance Drilling used Mobile B-59 drilling rig to drill and complete the well using

hollow-stem auger technologies The well borehole was drilled to total depth of 50.5

feet below grade using an 8-inch ID hollow stem auger with an outside diameter of 12

inches The top of the Muddy Creek Formation was found at depth of 49 feet below

grade

Based upon the recommendations presented in the attached Dames and Moore report

the well design called for completion using 6-inch ID PVC well screen with slot

opening size of 0.020-inch To promote well efficiency the well was completed with

Bort-Longyear Circumslot continuous-wrap PVC screen The use of continuous-wrap

PVC screen provides 34 square inches 24% of open area per square foot of 6-inch

casing as compared to 13 square inches 9% of open area per square foot in
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conventional slotted casing. Close-up views of the continuous-wrap PVC screen are ;

shown in Photographs 8 and 9.

Test Well PC-70 was completed to a depth of 50.5 feet below grade using 6-inch (ID), jj-

Schedule 40 PVC screw-coupled blank casing and screen. The casing string consisted 

of 18 feet of blank casing set in the interval 0.5 foot below grade to 18.5 feet. A total of 

30 feet of the Bort-Longyear continuous-wrap PVC screen was set in the interval 18.5 J

feet to 48.5 feet below grade. A two-foot length of blank casing was set in the interval i

48;5 feet to 50.5 feet to provide a sump to collect any fines that may be produced during 

well development and testing. Since the wellhead was completed below ground 

surface, the bottom of the casing string is at a depth of 50 feet below the top of the 

! casing.

Following installation of the casing, the well annulus was filled with sand. The annulus 

between the casing and the borehole was packed with washed and sized 8-12 filter 

pack material from a depth of 50.5 feet to 15 feet below grade. The remainder of the j

ii' ■
annular pack and seal were not completed until after initial development had been ;' s'!

completed.

The initial development of Test Well PC-70 was performed using a surge block. A \

picture of the surge block used is shown in Photograph 10.

) ;■

■

conventional slotted casing Close-up views of the continuous-wrap PVC screen are

shown in Photographs and

Test Well PC-70 was completed to depth of 50.5 feet below grade using 6-inch ID

Schedule 40 PVC screw-coupled blank casing and screen The casing string consisted

of 18 feet of blank casing set in the interval 0.5 foot below grade to 18.5 feet total of

30 feet of the Bort-Longyear continuous-wrap PVC screen was set in the interval 18.5

feet to 48.5 feet below grade two-foot length of blank casing was set in the interval

48.5 feet to 50.5 feet to provide sump to collect any fines that may be produced during

well development and testing Since the wellhead was completed below ground

surface the bottom of the casing string is at depth of 50 feet below the top of the

casing

Following installation of the casing the well annulus was filled with sand The annulus

between the casing and the borehole was packed with washed and sized 8-12 filter

pack material from depth of 50.5 feet to 15 feet below grade The remainder of the

annular pack and seal were not completed until after initial development had been

completed

The initial development of Test Well PC-70 was performed using surge block

picture of the surge block used is shown in Photograph 10
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The surge block method of well development was chosen because of its effectiveness 

in eliminating damage to the borehole wall that may have been caused by drilling, thus 

opening the formation to the well. In addition, surge-block development stabilizes the 

sand in the filter pack, removing any small sand bridges in the process. On the down 

stroke of surge-block development, water is forced through the well screen and into the 

annulus, agitating the sand pack. On the up stroke, water is pulled from the formation, 

through the sand pack and into the well casing. This forces the agitated sand to settle 

and pack tightly in the annulus as it is designed to do.

During the first period of the surge-block development of Test Well PC-70, the top of the 

sand pack dropped from 15 feet to 20.3 feet as the sand grains packed tightly in the 

annulus. After the sand was brought back up to 16 feet, more surge-block development 

was done. The sand level dropped 1 foot, to 17 feet, during the second period of surge- 

block development. -

■)

)

Following the completion of surge-block development, the sand level was brought up to

15.5 feet. An annular seal consisting of bentonite pellets was placed in the interval 11 

feet to 15.5 feet below grade and hydrated in place with clean water, in place. The 

remainder of the annulus to a depth of about one foot below grade was filled with a 

cement/bentonite grout.

Further development of Test Well PC-70 was performed on September 14. This
::

development work consisted of pump surging to stimulate the formation. \ \
) i'

r
■ j

The surge block method of well development was chosen because of its effectiveness

in eliminating damage to the borehole wall that may have been caused by drilling thus

opening the formation to the well In addition surge-block development stabilizes the

sand in the filter pack removing any small sand bridges in the process On the down

stroke of surge-block development water is forced through the well screen and into the

annulus agitating the sand pack On the up stroke water is pulled from the formation

through the sand pack and into the well casing This forces the agitated sand to settle

and pack tightly in the annulus as it is designed to do

During the first period of the surge-block development of Test Well PC-70 the top of the

sand pack dropped from 15 feet to 20.3 feet as the sand grains packed tightly in the

annulus After the sand was brought back up to 16 feet more surge-block development

was done The sand level dropped foot to 17 feet during the second period of surge-

block development

Following the completion of surge-block development the sand level was brought up to

15.5 feet An annular seal consisting of bentonite pellets was placed in the interval 11

feet to 15.5 feet below grade and hydrated in place with clean water in place The

remainder of the annulus to depth of about one foot below grade was filled with

cement/bentonite grout

Further development of Test Well PC-70 was performed on September 14 This

development work consisted of pump surging to stimulate the formation
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TEST OF PITTMAN LATERAL WELL PC-70

During the period September 14 through 17, 1998, a test of the channel-fill alluvial 

aquifer was performed at the Pittman Lateral Test Site. The objective of the test was to 

determine the hydraulic characteristics (transmissivity, permeability, storage coefficient) j-

of the alluvial sediments that overlies the Muddy Creek Formation at the Test Site.

This aquifer test consisted of a 48-hour constant discharge pumping test of Test Well

PC-70 followed by a 21-hour period of recovery. Water-level measurements were taken ;

during the test in PC-70 and in three existing monitor wells. The test was performed by

S. R. Lower of Kerr-McGee's Safety and Environmental Affairs Division, with the

assistance of Tracy Williams, also with the Kerr-McGee Safety and Environmental .

. ’ 4
Affairs Division, and Mark Porterfield and Shimi Mathew of the Kerr-McGee Henderson 

Facility.

••-V

Descriptions of the Test and Observation Wells

A total of four wells, a pumping well (Test Well PC-70) and three observation wells, ^

were used in this aquifer test. All four wells are location along an east-west line that i

runs perpendicular to the trend of the alluvial channel cut into the Muddy Creek 

Formation. Observation Well PC-17 is located about 30 feet east of Test Well PC-70.

Observation Well PC-18 is located about 60 feet west of the test well, and Observation ?

Well PC-55 about 160 feet to the west. Lithologic logs for all of the wells are included in 

Addendum A. Well completion diagrams are included in Addendum C. ;

■ A ' j
’ y ;

TEST OF PITTMAN LATERAL WELL PC-70

During the period September 14 through 17 1998 test of the channel-fill alluvial

aquifer was performed at the Pittman Lateral Test Site The objective of the test was to

determine the hydraulic characteristics transmissivity permeability storage coefficient

of the alluvial sediments that overlies the Muddy Creek Formation at the Test Site

This aquifer test consisted of 48-hour constant discharge pumping test of Test Well

PC-70 followed by 21-hour period of recovery Water-level measurements were taken

during the test in PC-70 and in three existing monitor wells The test was performed by

Lower of Kerr-McGees Safety and Environmental Affairs Division with the

assistance of Tracy Williams also with the Kerr-McGee Safety and Environmental

Affairs Division and Mark Porterfield and Shimi Mathew of the Kerr-McGee Henderson

Facility

Descriptions of the Test and Observation Wells

total of four wells pumping well Test Well PC-70 and three observation wells

were used in this aquifer test All four wells are location along an east-west line that

runs perpendicular to the trend of the alluvial channel cut into the Muddy Creek

Formation Observation Well PC-17 is located about 30 feet east of Test Well PC-70

Observation Well PC-I is located about 60 feet west of the test well and Observation

Well PC-55 about 160 feet to the west Lithologic logs for all of the wells are included in

Addendum Well completion diagrams are included in Addendum
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As described above, Test Well PC-70 is completed in the channel-fill alluvial aquifer in ^
7 ,

the interval 15.5 feet to 50.5 feet below grade. Observation Well PC-55, located 160 

feet west of Test Well PC-70, is completed in the interval 11 feet to 54 feet below 

ground surface in channel-fill alluvium. It was constructed using 6-inch (ID) PVC blank
I

and slotted casing set in a 12-inch borehole. A total of 40 feet of 6-inch (ID), 20-slot ;

PVC slotted casing was run in the interval 14 feet to 54 feet below grade.

j.
■ ?■

Observation wells PC-17 and PC-18 were similarly constructed in 8-inch boreholes. r

Observation well PC-17 is completed in the interval 8 feet to 51 feet, with a total of 40 

feet of 2-inch (ID), 20-slot PVC slotted casing set in the interval 10 feet to 50 feet below 

grade. Observation well PC-18 is completed in the interval 9.5 feet to 52 feet, with a 

total of 40 feet of 2-inch (ID), 20-slot PVC slotted casing set in the interval 11.5 feet to ^

51.5 feet below grade.

It should be noted that review of the lithologic log for Observation Well PC-55 (see 

Addendum A) shows that the lithology of the channel-fill alluvium at this location is 

substantially different than that at the locations of Test Well PC-70 and Observation 

Wells PC-17 and PC-18 located to the east. The well is completed through three 

separate alluvial intervals representing changes in deposition. The upper zone, which 

consists of sand, gravel, and cobbles, extends to a depth of 25 feet. A unit consisting of 

clayey sand with small gravel extends to a depth of 33 feet. This unit is underlain by a 

third zone consisting of silty sands and gravels to the total depth.

As described above Test Well PC-70 is completed in the channel-fill alluvial aquifer in

the interval 15.5 feet to 50.5 feet below grade Observation Well PC-55 located 160

feet west of Test Well PC-70 is completed in the interval 11 feet to 54 feet below

ground surface in channel-fill alluvium It was constructed using 6-inch ID PVC blank

and slotted casing set in 12-inch borehole total of 40 feet of 6-inch ID 20-slot

PVC slotted casing was run in the interval 14 feet to 54 feet below grade

Observation wells PC-17 and PC-lB were similarly constructed in 8-inch boreholes

Observation well PC-17 is completed in the interval feet to 51 feet with total of 40

feet of 2-inch ID 20-slot PVC slotted casing set in the interval 10 feet to 50 feet below

grade Observation well PC-18 is completed in the interval 9.5 feet to 52 feet with

total of 40 feet of 2-inch ID 20-slot PVC slotted casing set in the interval 11.5 feet to

51.5 feet below grade

It should be noted that review of the Iithologic log for Observation Well PC-55 see

Addendum shows that the lithology of the channel-fill alluvium at this location is

substantially different than that at the locations of Test Well PC-70 and Observation

Wells PC-17 and PC-lB located to the east The well is completed through three

separate alluvial intervals representing changes in deposition The upper zone which

consists of sand gravel and cobbles extends to depth of 25 feet unit consisting of

clayey sand with small gravel extends to depth of 33 feet This unit is underlain by

third zone consisting of silty sands and gravels to the total depth
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Descriptions of Water-Level Fluctuations in the Alluvium

Water levels were measured at the Pittman Lateral Test Site for several days prior to

the start of the aquifer test. These data were compared to recent historical data to i

establish trends and to detect any unusual water-level fluctuations. What was found v

was a slowly rising water level in all wells. Adding to this trend was the pronounced

impact on the water levels by a storm event, which occurred three days before the

pump test. ^

Table 2 below shows the data resulting from the Pittman Lateral water-level 

measurements. Between April 8 and September 8, 1998, water levels in Observation 

Wells PC-17 and PC-18 rose 0.93 foot and 0.31 foot, respectively. Some of this 

' change could be attributed to water-level stabilization following well completion. 

However, between June 4 and September 8, water levels in Observation Wells PC-18 

and PC-55 rose 0.16 foot and 0.20 foot, respectively. These latter data clearly show the 

effect of a wetter-than-normal summer on the alluvial aquifer at the Pittman Lateral Test 

Site. Between September 8 and 11, water levels in the three observation wells appear 

to have stabilized.

The pronounced effect of storm events on an alluvial water-table aquifer was 

demonstrated following a major precipitation event on the afternoon of September 11, 

1998. This precipitation event, which was a flash-flood storm that dropped 0.83-inch of 

precipitation on the Henderson area in a matter of minutes, flooded major and local 

roads as well as the Pittman Lateral Test Site. Photographs of the test site showing

I

i:
r

Descriptions of Water-Level Fluctuations in the Alluvium

Water levels were measured at the Pittman Lateral Test Site for several days prior to

the start of the aquifer test These data were compared to recent historical data to

establish trends and to detect any unusual water-level fluctuations What was found

was slowly rising water level in all wells Adding to this trend was the pronounced

impact on the water levels by storm event which occurred three days before the

pump test

Table below shows the data resulting from the Pittman Lateral water-level

measurements Between April and September 1998 water levels in Observation

Wells PC-17 and PC-18 rose 0.93 foot and 0.31 foot respectively Some of this

change could be attributed to water-level stabilization following well completion

However between June and September water levels in Observation Wells PC-18

and PC-55 rose 0.16 foot and 0.20 foot respectively These latter data clearly show the

effect of wetter-than-normal summer on the alluvial aquifer at the Pittman Lateral Test

Site Between September and II water levels in the three observation wells appear

to have stabilized

The pronounced effect of storm events on an alluvial water-table aquifer was

demonstrated following major precipitation event on the afternoon of September 11

1998 This precipitation event which was flash-flood storm that dropped 0.83-inch of

precipitation on the Henderson area in matter of minutes flooded major and local

roads as well as the Pittman Lateral Test Site Photographs of the test site showing
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TABLE 2
PITTMAN LATERAL WATER LEVELS

Pittman Lateral Test Site
Henderson, Nevada

April through October 1998

Date

PC-17 PC-18

RemarksTime

Static 
Water 
Level 

(ft BTOC)

Rate of 
Rise 

(ft/hour)

Static 
Water 
Level 

(ft BTOC)

Rate of 
Rise 

(ft/hour)
4/8/98 19.20 19.90 Well Completion Water Levels
6/4/98 19.75 June '98 Test Data
8/25/98 18.36
9/8/98 18.27 19.59
9/11/98 1645 18.27 19.58 2 hours after 0.83" ppt storm
9/12/98 0600 18.21 0.004 19.53 0.004
9/12/98 1800 18.19 0.002 19.50 0.003
9/13/98 0800 18.15 0.003 19.47 0.002
9/13/98 1700 18.13 0.002 19.45 0.002
9/14/98 1100 18.11 0.001 19.42 0.002 Pre-Test Static Water Levels
10/1/98 1200 17.92 0.0005 19.27 0.0004

TABLE 2 (continued)
PITTMAN LATERAL WATER LEVELS

Pittman Lateral Test Site
Henderson, Nevada

April through October 1998

Date Time

PC-55 PC-70
••-v

Remarks

Static 
Water 
Level 

(ft BTOC)

Rate of 
Rise 

(ft/hour)

Static 
Water 
Level 

(ft BTOC)

Rate of 
Rise 

(ft/hour)

4/8/98 Well Completion Water Levels
6/4/98 18.25 June '98 Test Data
8/25/98 18.15
9/8/98 18.05
9/11/98 1645 18.05 2 hours after 0.83" ppt storm
9/12/98 0600 17.98 0.005
9/12/98 1800 17.96 0.002 18.80
9/13/98 0800 17.91 0.004 18.77 0.002
9/13/98 1700 17.90 0.001 18.75 0.002
9/14/98 1100 17.87 0.002 18.73 0.001 Pre-Test Static Water Levels
10/1/98 1200 17.74 0.0003 18.57 0.0004

)

TABLE

PITFMAN LATERAL WATER LEVELS
Pittman Lateral Test Site

Henderson Nevada

April through October 1998

Date

PC-17 PC-18

RemarksTime

Static

Water

Level

ft BTOC

Rate of

Rise

ft/hour

Static

Water

Level

ft BTOC

Rate of

Rise

ft/hour

4/8/98 19.20 19.90 Well Completion Water Levels

6/4/98 19.75 June98 Test Data

8/25/98 18.36

9/8/98 18.27 19.59

9/11/98 1645 18.27 19.58 hours after 0.83 ppt storm

9/12/98 0600 18.21 0.004 19.53 0.004

9/12/98 1800 18.19 0.002 19.50 0.003

9/13/98

9/13/98

0800

1700

18.15

18.13

0.003

0.002

19.47

19.45

0.002

0.002

9/14/98 1100 18.11 0.001 19.42 0.002 Pre-Test Static Water Levels

10/1/98 1200 17.92 0.0005 19.27 0.0004

TABLE continued
PITTMAN LATERAL WATER LEVELS

Pittman Lateral Test Site

Henderson Nevada

April through October 1998

Date Time

PC-55 PC-70

Remarks

Static

Water

Level

ft BTOC

Rate of

Rise

ft/hour

Static

Water

Level

ft BTOC

Rate of

Rise

ft/hour

4/8/98 Well Completion Water Levels

6/4/98 18.25 June 98 Test Data

8/25/98 18.15

9/8/98 18.05

9/11/98 1645 18.05 hours after 0.83 ppt storm

9/12/98 0600 17.98 0.005

9/12/98 1800 17.96 0.002 18.80

9/13/98 0800 17.91 0.004 18.77 0.002

9/13/98 1700 17.90 0.001 18.75 0.002

9/14/98 1100 17.87 0.002 18.73 0.001 Pre-Test Static Water Levels

10/1/98 1200 17.74 0.0003 18.57 0.0004

/9
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flood waters in a channeled tributary to the Las Vegas Wash that parallels the test site

were taken once access to the area was possible following the storm. By that time, the ■

flood level had dropped some, permitting limited access to the site. These pictures are

included as Photographs 11,12, and 13. i
r.

Review of the water levels shown on Table 2 shows the impact of this storm event. ;

Water-level measurements taken two hours after the storm had ended showed no effect ;

from the flobdwaters. During the three days following the September 11 storm and prior ,■

to the start of the test on September 14, water levels at the Pittman Lateral Test Site 

were rising at a rate ranging up to 0.005 foot per hour. The rate of water-level rise 

decreased to about 0.001 to 0.002 foot per hour, which amounts to 0.024 to 0.048 foot 

per day.

The effect of the storm on water levels had a noticeable effect on the results of the 

aquifer test. Water-level data collected during the recovery part of the test clearly 

showed the arrival of a recharge front through the alluvial sediments. !

i

Description of the Pittman Lateral Aquifer Test

The Pittman Lateral aquifer testing program consisted of a 48-hour constant discharge 

pumping test of Test Well PC-70 followed by a 21-hour period of recovery. Drawdown I

and recovery water-level data were collected in the pumping well, Test Well PC-70, and 

the three observation wells PC-17, PC-18, and PC-55. The test was conducted using a 

1 horsepower submersible pump powered by a trailer-mounted, diesel-powered 480 volt

flood waters in channeled tributary to the Las Vegas Wash that parallels the test site

were taken once access to the area was possible following the storm By that time the

flood level had dropped some permitting limited access to the site These pictures are

included as Photographs 11 12 and 13

Review of the water levels shown on Table shows the impact of this storm event

Water-level measurements taken two hours after the storm had ended showed no effect

from the floodwaters During the three days following the September 11 storm and prior

to the start of the test on September 14 water levels at the Pittman Lateral Test Site

were rising at rate ranging up to 0.005 foot per hour The rate of water-level rise

decreased to about 0.001 to 0.002 foot per hour which amounts to 0.024 to 0.048 foot

per day

The effect of the storm on water levels had noticeable effect on the results of the

aquifer test Water-level data collected during the recovery part of the test clearly

showed the arrival of recharge front through the alluvial sediments

Description of the Pittman Lateral Aquifer Test

The Pittman Lateral aquifer testing program consisted of 48-hour constant discharge

pumping test of Test Well PC-70 followed by 21-hour period of recovery Drawdown

and recovery water-level data were collected in the pumping well Test Well PC-70 and

the three observation wells PC-I PC-I and PC-55 The test was conducted using

horsepower submersible pump powered by trailer-mounted diesel-powered 480 volt
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generator providing 220 volts at 50 amps to the pump. The intake of the pump was set ) 

at a depth of about 45 feet below grade.

Water was delivered to the surface through 2-inch (ID) PVC pipe. Adjustments in the 

flow rate were made using a ball valve (see Photograph 14). The flow rate was 

measured using an in-line totallizing flow meter with a 10 gallon per minute (gpm) 

sweep (see Photographs 14 and 15). The flow rate was periodically confirmed using a 

two-gallon calibrated bucket and stopwatch. Water levels were monitored during the 

test using electric lines.

Groundwater was discharged from the well to a two-inch diameter plastic hose. Due to

a concern with gravity drainage through the obviously porous alluvium, and thus the

possibility of recycling locally-discharged groundwater back to the aquifer, the

groundwater was discharged far from the wellhead. As shown on Photograph 16, the

blue-colored discharge hose was run 350 feet east from the wellhead to the concrete-

lined portion of the channeled, east-flowing Las Vegas Wash tributary that runs parallel ij

to the Test Site. i$

Description of the Calibration Test - Following installation of the pump on the morning of 

September 14, and after pump surge development had been completed, the pump was 

run at a constant rate to determine a rate the well could sustain for a 48-hour period. 

With the ball valve fully open, the pump produced 50 gallons per minute (gpm) with less 

than three feet of drawdown. The valve was closed slightly until the flow meter read a

generator providing 220 volts at 50 amps to the pump The intake of the pump was set

at depth of about 45 feet below grade

Water was delivered to the surface through 2-inch ID PVC pipe Adjustments in the

flow rate were made using ball valve see Photograph 14 The flow rate was

measured using an in-line totallizing flow meter with 10 gallon per minute gpm

sweep see Photographs 14 and 15 The flow rate was periodically confirmed using

two-gallon calibrated bucket and stopwatch Water levels were monitored during the

test using electric lines

Groundwater was discharged from the well to two-inch diameter plastic hose Due to

concern with gravity drainage through the obviously porous alluvium and thus the

possibility of recycling locally-discharged groundwater back to the aquifer the

groundwater was discharged far from the wellhead As shown on Photograph 16 the

blue-colored discharge hose was run 350 feet east from the wellhead to the concrete-

lined portion of the channeled east-flowing Las Vegas Wash tributary that runs parallel

to the Test Site

Description of the Calibration Test Following installation of the pump on the morning of

September 14 and after pump surge development had been completed the pump was

run at constant rate to determine rate the well could sustain for 48-hour period

With the ball valve fully open the pump produced 50 gallons per minute gpm with less

than three feet of drawdown The valve was closed slightly until the flow meter read
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constant pumping rate of 45gpm. The 48-hour pumping test of well PC-70 was thus 

performed at a constant rate of 45 gallons per minute.

Description of the Test - The constant discharge pumping portion of the PC-70 aquifer |

test was conducted for a total of 48 hours commencing at 1500 hours (3pm) on 

September 14, 1998. The pumping rate was maintained at a constant 45 gallons per 

minute. The discharged groundwater was clear (see Photograph 17). |

J ■' ,v

As shown on Figure 2, drawdown was established in all three of the observation wells 

soon after pumping started. Review of Figure 2 shows that the shape of the drawdown 

cone remained the same throughout the length of the 48-hour pumping test, the only 

' change being the increasing drawdown as more water was removed from the aquifer. A 

total of nearly 130,000 gallons of groundwater were pumped from the aquifer during the 

48-hour pumping test. :

The recovery portion of the PC-70 aquifer test commenced with the termination of jj

s
pumping at 1500 hours (3pm) on September 16,1998. After an initial rapid rise in water £

level, recovery was slow during the 21-hour recovery test. A notable increase in the 

rate of recovery near the end of the test showed the possible arrival of the recharge 

front resulting from the September 11 storm event. i

Tabulations and graphs of drawdown and recovery data for Test Well PC-70 are 

) included in Addendum D. From a starting water level of 18.73 feet, drawdown was 2.36

constant pumping rate of 45gpm The 48-hour pumping test of well PC-70 was thus

performed at constant rate of 45 gallons per minute

Description of the Test The constant discharge pumping portion of the PC-70 aquifer

test was conducted for total of 48 hours commencing at 1500 hours 3pm on

September 14 1998 The pumping rate was maintained at constant 45 gallons per

minute The discharged groundwater was clear see Photograph 17

As shown on Figure drawdown was established in all three of the observation wells

soon after pumping started Review of Figure shows that the shape of the drawdown

cone remained the same throughout the length of the 48-hour pumping test the only

change being the increasing drawdown as more water was removed from the aquifer

total of nearly 130000 gallons of groundwater were pumped from the aquifer during the

48-hour pumping test

The recovery portion of the PC-70 aquifer test commenced with the termination of

pumping at 1500 hours 3pm on September 16 1998 After an initial rapid rise in water

level recovery was slow during the 21-hour recovery test notable increase in the

rate of recovery near the end of the test showed the possible arrival of the recharge

front resulting from the September 11 storm event

Tabulations and graphs of drawdown and recovery data for Test Well PC-70 are

included in Addendum From starting water level of 18.73 feet drawdown was 2.36
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feet to a pumping level of 21.09 feet. The specific capacity in Test Well PC-70 was 19 

gallon per minute per foot of drawdown at the end of the 48-hour pumping test.

Tabulations and graphs of drawdown and recovery data for Observation Well PC-17 are 

included in Addendum E. From a starting water level of 18.1 feet, drawdown was 0.63 

feet to a depth of 18.73 feet.

Tabulations and graphs of drawdown and recovery data for Observation Well PC-18 are 

included in Addendum F. From a starting water level of 19.42 feet, drawdown was 0.42 

feet to a depth of 19.84 feet.

Tabulations and graphs of drawdown and recovery data for Observation Well PC-55 are 

included in Addendum G. From a starting water level of 17.87 feet, drawdown was 0.36 

feet to a depth of 18.23 feet. ;

ANALYSES OF PC-70 AQUIFER TEST DATA

Data gathered during the constant discharge pumping and recovery tests of Test Well 

PC-70 were analyzed using the Theis log-log type curve matching, the Boulton log-log 

delayed drainage curve matching, and the Jacobs semi-log straight line methodologies 

(Davis and DeWiest, 1966; Johnson UOP, 1975; Lehman, 1972). Analyses of the test 

data are provided in Addendums D, E, F, G, and H. Analytical results are summarized 

in Table 3 below.

feet to pumping level of 21.09 feet The specific capacity in Test Well PC-70 was 19

gallon per minute per foot of drawdown at the end of the 48-hour pumping test

Tabulations and graphs of drawdown and recovery data for Observation Well PC-17 are

included in Addendum From starting water level of 18.1 feet drawdown was 0.63

feet to depth of 18.73 feet

Tabulations and graphs of drawdown and recovery data for Observation Well PC-I 8are

included in Addendum From starting water level of 19.42 feet drawdown was 0.42

feet to depth of 19.84 feet

Tabulations and graphs of drawdown and recovery data for Observation Well PC-55 are

included in Addendum From starting water level of 17.87 feet drawdown was 0.36

feet to depth of 18.23 feet

ANALYSES OF PC-b AQUIFER TEST DATA

Data gathered during the constant discharge pumping and recovery tests of Test Well

PC-70 were analyzed using the Theis log-log type curve matching the Boulton log-log

delayed drainage curve matching and the Jacobs semi-log straight line methodologies

Davis and DeWiest 1966 Johnson UOP 1975 Lohman 1972 Analyses of the test

data are provided in Addendums and Analytical results are summarized

in Table below
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TABLE 3
COMPILATION OF HENDERSON PC-70 TEST DATA

Date of Test: September 14-17,1998
Hydraulic

Test Transmissivity Permeability Conductivity Storage
Well No. Phase Analysis (g pd/ft) (gpd/ft2) (ft/day) Coefficient
PC-70 Drawdown Jacobs (Semi-Log) Time vs Drawdown 49500 1547 207
Saturated Interval = 32 ft Recovery Jacobs (Semi-Log) t/f vs Drawdown 69882 2184 292

PC-17 Drawdown Jacobs (Semi-Log) Time vs Drawdown 49500 1500 201 0.08
Saturated Interval = 33 ft Drawdown Theis (Log-Log) Type Curve Match 56048 1698 227 0.03

Drawdown Boulton (Log-Log) Delayed Drainage 46877 1421 190 0.04
Recovery Jacobs (Semi-Log) t/t' vs Residual 79200 2400 321

Drawdown

PC-18 Drawdown Jacobs (Semi-Log) Time vs Drawdown 40966 1241 166 0.03
Saturated Interval = 33 ft Drawdown Theis (Log-Log) Type Curve Match 54282 1645 220 0.08

Drawdown Boulton (Log-Log) Delayed Drainage 53714 1628 218 0.09
Recovery Jacobs (Semi-Log) t/t' vs Residual 108000 3273 438

Drawdown

PC-55 Drawdown Jacobs (Semi-Log) Time vs Drawdown 66000 1748 239 0.11
Saturated Interval = 37 ft Drawdown Theis (Log-Log) Type Curve Match 46877 1267 169 0.03

Drawdown Boulton (Log-Log) Delayed Drainage 39666 1072 143 0.04
Recovery Jacobs (Semi-Log) t/t' vs Residual 132000 3568 477

Drawdown

Distance-Drawdown Drawdown Distance-Drawdown at 100 minutes 51652 1519 203 0.04
Graphs for Test Drawdown Distance-Drawdown at 720 minutes 49500 1456 195 0.08

Drawdown Distance-Drawdown at 1440 minutes 48490 1426 191 0.10
Average Drawdown Distance-Drawdown at 2160 minutes 51652 1519 203 0.08
Saturated Interval = 34 ft Drawdown Distance-Drawdown at 2880 minutes 51652 1519 203 0.06

The effects of casing storage during the early part of the test were taken into account if

during the analyses of these test data. Given the approximately 50 gallons of water 

residing in the 6-inch (ID) casing and screen in Test Well PC-70, at a pumping rate of
,0
I

45 gallons per minute the effects of casing storage would be eliminated in less than two ?

minutes. After that time, casing storage became negligible.

TABLE
COMPILATION OF HENDERSON PC-70 TEST DATA

Date of Test September 14-17 1998

Well No
Test

Phase Analysis

Transmissivity

gpd/ft

Permeability

gpd/ft2

Hydraulic

Conductivity

ft/day

Storage
Coefficient

PC-70

Saturated Interval 32 ft

Drawdown

Recovery

Jacobs Semi-Log Time vs Drawdown

Jacobs Semi-Log t/f vs Drawdown
49500

69882

1547

2184

207

292

PC-i

Saturated Interval 33 ft

Drawdown

Drawdown

Drawdown

Recovery

Jacobs Semi-Log Time vs Drawdown

Theis Log-Log Type Curve Match

Boulton Log-Log Delayed Drainage

Jacobs Semi-Log Ut vs Residual

Drawdown

49500

56048

46877

79200

1500

1698

1421

2400

201

227

190

321

0.08

0.03

0.04

PC-18

Saturated Interval 33 ft

Drawdown

Drawdown

Drawdown

Recovery

Jacobs Semi-Log Time vs Drawdown

Theis Log-Log Type Curve Match

Boulton Log-Log Delayed Drainage

Jacobs Semi-Log Ut vs Residual

Drawdown

40966

54282

53714

108000

1241

1645

1628

3273

166

220

218

438

0.03

0.08

0.09

PC-55

Saturated Interval 37 ft

Drawdown

Drawdown

Drawdown

Recovery

Jacobs Semi-Log Time vs Drawdown

Theis Log-Log Type Curve Match

Boulton Log-Log Delayed Drainage

Jacobs Semi-Log Ut vs Residual

Drawdown

66000

46877

39666

132000

1748

1267

1072

3568

239

169

143

477

0.11

0.03

0.04

Distance-Drawdown

Graphs for Test

Average

Saturated Interval 34 ft

Drawdown

Drawdown

Drawdown

Drawdown

Drawdown

Distance-Drawdown at 100 minutes

Distance-Drawdown at 720 minutes

Distance-Drawdown at 1440 minutes

Distance-Drawdown at 2160 minutes

Distance-Drawdown at 2880 minutes

51652

49500

48490

51652

51652

1519

1456

1426

1519

1519

203

195

191

203

203

0.04

0.08

0.10

0.08

0.06

The effects of casing storage during the early part of the test were taken into account

during the analyses of these test data Given the approximately 50 gallons of water

residing in the 6-inch ID casing and screen in Test Well PC-70 at pumping rate of

45 gallons per minute the effects of casing storage would be eliminated in less than two

minutes After that time casing storage became negligible
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Calculations of Aquifer Coefficients

As noted above, data gathered during the constant discharge pumping and recovery 

tests of Test Well PC-70 were analyzed using the Theis type curve, the Boulton delayed 

drainage, and the Jacobs methodologies. These methodologies were used to calculate 

the transmissivity and storage coefficient of the channel-fill alluvial aquifer at the 

respective well sites. From the transmissivity data permeabilities and hydraulic 

conductivities of the alluvial aquifer were calculated. It should be noted that, for 

permeability calculations, Test Well PC-70 and the three observation wells all fully 

penetrated the entire saturated thickness of the channel-fill alluvium.

/

Calculations of aquifer coefficients for Test Well PC-70 and Observation Wells PC-17, 

PC-18, and PC-55 are presented on their respective data plots and on separate 

tabulations presented in Addendums D, E, F, and G, respectively. The data set for Test 

Well PC-70 includes tabulations of drawdown and recovery data, an arithmetic plot of 

drawdown and recovery data, a Jacobs (semi-log) plot of time versus drawdown data, 

and a Jacobs (semi-log) plot of t/t' (recovery) versus drawdown data. The respective 

data sets for the three observation wells include tabulations of drawdown and recovery 

data, an arithmetic plot of drawdown and recovery data, a Jacobs (semi-log) plot of time 

versus drawdown data, a Theis (log-log) type curve match plot, a Boulton (log-log) 

delayed drainage type curve match plot, and a Jacobs (semi-log) plot of t/t' (recovery) 

versus drawdown data.

J

Calculations of Aquifer Coefficients

As noted above data gathered during the constant discharge pumping and recovery

tests of Test Well PC-70 were analyzed using the Theis type curve the Boulton delayed

drainage and the Jacobs methodologies These methodologies were used to calculate

the transmissivity and storage coefficient of the channel-fill alluvial aquifer at the

respective well sites From the transmissivity data permeabilities and hydraulic

conductivities of the alluvial aquifer were calculated It should be noted that for

permeability calculations Test Well PC-70 and the three observation wells all fully

penetrated the entire saturated thickness of the channel-fill alluvium

Calculations of aquifer coefficients for Test Well PC-70 and Observation Wells PC-17

PC-18 and PC-55 are presented on their respective data plots and on separate

tabulations presented in Addendums and respectively The data set for Test

Well PC-70 includes tabulations of drawdown and recovery data an arithmetic plot of

drawdown and recovery data Jacobs semi-log plot of time versus drawdown data

and Jacobs semi-log plot of Ut recovery versus drawdown data The respective

data sets for the three observation wells include tabulations of drawdown and recovery

data an arithmetic plot of drawdown and recovery data Jacobs semi-log plot of time

versus drawdown data Theis log-log type curve match plot Boulton log-log

delayed drainage type curve match plot and Jacobs semi-log plot of Ut recovery

versus drawdown data
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Jacobs Modified Semi-Log Straight-Line Analyses of Drawdown Data - As shown in

Table 3 above, transmissivities calculated from the Jacobs (semi-log) straight-line 

analyses of the time versus drawdown data for Test Well PC-70 and the three 

observation wells range from 40,966 gallons per day per foot (gpd/ft) to 66,000 gpd/ft, 

averaging 51,492 gpd/ft. Corresponding permeabilities range from 1,241 gallons per 

day per square foot (gpd/ft2) to 1,547 gpd/ft2, averaging 1,509 gpd/ft2. Storage 

coefficients range from 0.03 to 0.11, averaging 0.07.

Theis Log-Log Type Curve Match Analyses of Drawdown Data - Review of the log-log 

plots of time versus drawdown data for Observation Wells PC-17 and PC-18 show very 

good matches with the Theis Type Curve (Lehman Plate 9, 1972) after about the first 

100 minutes of the pumping test. The log-log plot of time versus drawdown data for 

Observation Well PC-55 shows a very good match with the Theis Type Curve after :

about the first 300 minutes of the pumping test.

As shown in Table 3 above, transmissivities calculated from the Theis (log-log) curve- |
if

matching analyses of the time versus drawdown data for the three observation wells
;;

range from 46,877 gpd/ft to 56,048 gpd/ft, averaging 52,402 gpd/ft. Corresponding 

permeabilities range from 1,267 gpd/ft2 to 1,698 gpd/ft2, averaging 1,537 gpd/ft2.

Storage coefficients range from 0.03 to 0.08, averaging 0.05. I

Boulton Log-Log Delayed Drainage Curve Match Analyses of Drawdown Data - Review

of the log-log plots of time versus drawdown data for the three observation wells show
' I.

f.
' l .

Jacobs Modified Semi-Log Straight-Line Analyses of Drawdown Data As shown in

Table above transmissivities calculated from the Jacobs semi-tog straight-tine

analyses of the time versus drawdown data for Test Well PC-70 and the three

observation wells range from 40966 gallons per day per foot gpdlft to 66000 gpd/ft

averaging 51492 gpd/ft Corresponding permeabilities range from 1241 gallons per

day per square foot gpd/ft2 to 1547 gpd/ft2 averaging 1509 gpd/ft2 Storage

coefficients range from 0.03 to 0.11 averaging 0.07

Theis Log-Log Type Curve Match Analyses of Drawdown Data Review of the log-log

plots of time versus drawdown data for Observation Wells PC-17 and PC-18 show very

good matches with the Theis Type Curve Lohman Plate 1972 after about the first

100 minutes of the pumping test The log-log plot of time versus drawdown data for

Observation Well PC-55 shows very good match with the Theis Type Curve after

about the first 300 minutes of the pumping test

As shown in Table above transmissivities calculated from the Theis log-log curve-

matching analyses of the time versus drawdown data for the three observation wells

range from 46877 gpd/ft to 56048 gpdlft averaging 52402 gpd/ft Corresponding

permeabilities range from 1267 gpd/ft2 to 1698 gpdlft2 averaging 11537 gpd/ft2

Storage coefficients range from 0.03 to 0.08 averaging 0.05

Boulton Log-Log Delayed Drainage Curve Match Analyses of Drawdown Data Review

of the log-log plots of time versus drawdown data for the three observation wells show
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good matches with diversions of the early-time data plots from the Theis Type Curve 

(Lehman Plate 8, 1972) due to the effects of delayed drainage from storage in the 

unconfined alluvial aquifer. As shown in Table 3 above, transmissivities calculated from 

the Boulton delayed drainage curve-matching analyses of the time versus drawdown 

data for the three observation wells range from 39,666 gpd/ft to 53,714 gpd/ft, averaging 

46,752 gpd/ft. Corresponding permeabilities range from 1,072 gpd/ft2 to 1,628 gpd/ft2, 

averaging 1,374 gpd/ft2. Storage coefficients range from 0.04 to 0.09, averaging 0.06.

Jacobs Semi-Log Straight-Line Analyses of Recovery Data - Review of the semi-log 

plots of t/t' versus residual drawdown recovery data show the effects of both a limited 

aquifer and unusual recharge derived from the September 11, 1998 storm event. Initial 

straight-line trends of the t/t' versus residual drawdown plots do not go through the 

origin, indicating a limited aquifer. The slow recovery of the water levels in Test Well 

PC-70 and the three observation wells suggest some dewatering of the channel-fill 

alluvial aquifer.

The upward trend of the late t/t' versus residual drawdown data, however, show the 

effects of a recharge event. This is believed to reflect the arrival of the recharge front 

resulting from the flooding in the area during the September 11,1998 storm event.

Transmissivities calculated from the Jacobs (semi-log) straight-line analyses of the t/t' 

versus residual drawdown recovery data for Test Well PC-70 and the three observation 

wells are shown in Table 3 above. However, due to the effects of storm event-related

! :

!

i

I

good matches with diversions of the early-time data plots from the Theis Type Curve

Lohman Plate 1972 due to the effects of delayed drainage from storage in the

unconfined alluvial aquifer As shown in Table above transmissivities calculated from

the Boulton delayed drainage curve-matching analyses of the time versus drawdown

data for the three observation wells range from 39666 gpd/ft to 53714 gpd/ft averaging

46752 gpd/ft Corresponding permeabilities range from 1072 gpdlft2 to 1628 gpd/ft2

averaging 1374 gpdlft2 Storage coefficients range from 0.04 to 0.09 averaging 0.06

Jacobs Semi-Log Straight-Line Analyses of Recovery Data Review of the semi-log

plots of Ut versus residual drawdown recovery data show the effects of both limited

aquifer and unusual recharge derived from the September 11 1998 storm event Initial

straight-line trends of the Ut versus residual drawdown plots do not go through the

origin indicating limited aquifer The slow recovery of the water levels in Test Well

PC-70 and the three observation wells suggest some dewatering of the channel-fill

alluvial aquifer

The upward trend of the late Ut versus residual drawdown data however show the

effects of recharge event This is believed to reflect the arrival of the recharge front

resulting from the flooding in the area during the September 11 1998 storm event

Transmissivities calculated from the Jacobs semi-log straight-line analyses of the Ut

versus residual drawdown recovery data for Test Well PC-70 and the three observation

wells are shown in Table above However due to the effects of storm event-related
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recharge, these data are not considered accurate and reliable and are not used in this 

report to represent the channel-fill alluvial aquifer.

Jacobs Semi-Loo Straight-Line Analyses of Distance-Drawdown Data - While semi-log i

plots of time-distance data show the lowering of the water level at any time within the

cone of depression, semi-log plots of distance-drawdown data show the shape and

position of the cone of depression at any given time (Johnson UOP, 1975). These ;

diagrams can be used to calculate transmissivity and storage coefficient. ■

Semi-log plots of distance-drawdown data were generated for time periods 100 minutes,

720 minutes (12 hours), 1,440 minutes (24 hours), 2,160 minutes (36 hours), and 2,880 

j minutes (48 hours) into the pumping test. As shown in Table 3 above, transmissivities 

calculated from these analyses are very consistent, ranging from 48,490 gpd/ft to 

51,652 gpd/ft, averaging 50,598 gpd/ft. Corresponding permeabilities range from 1,398 

gpd/ft2 to 1,519 gpd/ft2, averaging 1,488 gpd/ft2. Storage coefficients range from 0.04 to

0.10, averaging 0.07. Calculations of aquifer coefficients for the five distance-drawdown %
■ > 
k *

analyses are presented on their respective data plots and tabulations presented in 

Addendum H.

Estimation of Test Well Efficiency from Distance-Drawdown Data ;

The efficiency of Test Well PC-70 can be estimated by comparing the theoretical 

drawdown calculated for the pumping well to the actual drawdown on a plot of distance

; drawdown data (Johnson UOP, 1975). This is done by extending the straight distance
' i

recharge these data are not considered accurate and reliable and are not used in this

report to represent the channel-flit alluvial aquifer

Jacobs Semi-Log Straight-Line Analyses of Distance-Drawdown Data While semi-tog

plots of time-distance data show the lowering of the water level at any time within the

cone of depression semi-tog plots of distance-drawdown data show the shape and

position of the cone of depression at any given time Johnson UOP 1975 These

diagrams can be used to calculate transmissivity and storage coefficient

Semi-log plots of distance-drawdown data were generated for time periods 100 minutes

720 minutes 12 hours 1440 minutes 24 hours 2160 minutes 36 hours and 2880

minutes 48 hours into the pumping test As shown in Table above transmissivities

calculated from these analyses are very consistent ranging from 48490 gpd/ft to

51652 gpd/ft averaging 50598 gpd/ft Corresponding permeabitities range from 1398

gpd/ft2 to 1519 gpd/ft2 averaging 1488 gpd/ft2 Storage coefficients range from 0.04 to

0.10 averaging 0.07 Calculations of aquifer coefficients for the five distance-drawdown

analyses are presented on their respective data plots and tabulations presented in

Addendum

Estimation of Test Welt Efficiency from Distance-Drawdown Data

The efficiency of Test Welt PC-70 can be estimated by comparing the theoretical

drawdown calculated for the pumping well to the actual drawdown on plot of distance

drawdown data Johnson UOP 1975 This is done by extending the straight distance
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drawdown line to a point where it intercepts the radius of the pumping well on the 

horizontal scale.

The resulting projection of well efficiency is presented in Addendum I. Comparing a 

theoretical drawdown of 1.95 feet to the actual drawdown of 2.36 feet after 48 hours of 

pumping yields a projected well efficiency of 83%.

CONCLUSIONS

This investigation, which was centered around the construction and testing of Test 

Well PC-70, was performed to better quantify the hydrogeologic characteristics of the 

channel-fill alluvial aquifer at the Pittman Lateral. Since PC-70 was to be a groundwater 

production well rather than a monitor well, every effort was made in the design, 

construction, and development of the well to make it as efficient as possible. Review of 

the data resulting from the Pittman Lateral Aquifer Test suggests that the goal of an 

efficient well was met.

The channel-fill alluvium at the Pittman Lateral Test Site was found to consist of an §

alternating sequence of light-brown, fine-grained sand and fine- to coarse-grained sand 

and gravel. No significant quantities of clay were found in the alluvial sediments. The 

top of the Muddy Creek Formation, which was encountered at a depth of about 49 feet, 

was found to consist of a gravelly clay.

)

drawdown line to point where it intercepts the radius of the pumping well on the

horizontal scale

The resulting projection of well efficiency is presented in Addendum Comparing

theoretical drawdown of 1.95 feet to the actual drawdown of 2.36 feet after 48 hours of

pumping yields projected well efficiency of 83%

CONCLUSIONS

This investigation which was centered around the construction and testing of Test

Well PC-70 was performed to better quantify the hydrogeologic characteristics of the

channel-fill alluvial aquifer at the Pittman Lateral Since PC-70 was to be groundwater

production well rather than monitor well every effort was made in the design

construction and development of the well to make it as efficient as possible Review of

the data resulting from the Pittman Lateral Aquifer Test suggests that the goal of an

efficient well was met

The channel-fill alluvium at the Pittman Lateral Test Site was found to consist of an

alternating sequence of light-brown fine-grained sand and fine- to coarse-grained sand

and gravel No significant quantities of clay were found in the alluvial sediments The

top of the Muddy Creek Formation which was encountered at depth of about 49 feet

was found to consist of gravelly clay
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An aquifer test consisting of a 48-hour constant discharge pumping test followed by 21 

hours of recovery was performed at the Pittman Lateral Test Site. The testing program 

included the pumping of Test Well PC-70 at a constant rate of 45 gallons per minute 

and the monitoring of water levels in it and three observation wells, PC-17, PC-18, and S

Drawdown and recovery data resulting from the aquifer test were analyzed using the |

Jacobs semi-log straight-line, the Theis log-log curve matching, the Boulton log-log ■;

delayed drainage curve matching, and the Jacobs semi-log distance-drawdown analysis 

methodologies. Comparison of aquifer coefficients resulting from the analyses of 

drawdown data from the show excellent consistency. Due to the effects of storm event- 

related recharge, recovery data are not considered accurate and reliable and were not 

used in this report to represent the channel-fill alluvial aquifer.

Based upon the results of the Pittman Lateral Aquifer Test, it can be concluded that the 

transmissivity of the channel-fill alluvium at the test site ranges from 39,666 gpd/ft to J

66,000 gpd/ft, averaging 50,425 gpd/ft. Likewise, it can be concluded that S

corresponding permeabilities range from 1,072 gpd/ft2 to 1,698 gpd/ft2, averaging 1,393 

gpd/ft2. These values are consistent with sand and gravels containing fine sands and •

silts. I

An aquifer test consisting of 48-hour constant discharge pumping test followed by 21

hours of recovery was performed at the Pittman Lateral Test Site The testing program

included the pumping of Test Well PC-70 at constant rate of 45 gallons per minute

and the monitoring of water levels in it and three observation wells PC-i Pc-i and

PC-55

Drawdown and recovery data resulting from the aquifer test were analyzed using the

Jacobs semi-log straight-line the Theis log-log curve matching the Boulton log-log

delayed drainage curve matching and the Jacobs semi-log distance-drawdown analysis

methodologies comparison of aquifer coefficients resulting from the analyses of

drawdown data from the show excellent consistency Due to the effects of storm event-

related recharge recovery data are not considered accurate and reliable and were not

used in this report to represent the channel-fill alluvial aquifer

Based upon the results of the Pittman Lateral Aquifer Test it can be concluded that the

transmissivity of the channel-fill alluvium at the test site ranges from 39666 gpd/ft to

66000 gpdlft averaging 50425 gpdlft Likewise it can be concluded that

corresponding permeabilities range from 1072 gpdlft2 to 1698 gpd/ft2 averaging 1393

gpd/ft2 These values are consistent with sand and gravels containing fine sands and

silts
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■ A
Storage coefficients were found to range from 0.03 to 0.11, averaging 0.06, which is )

consistent with an unconfined aquifer under water-table conditions. A storage 

coefficient of 0.06 in an unconfined aquifer translates to a specific yield of 6%.

Storage coefficients were found to range from 0.03 to 0.11 averaging 0.06 which is

consistent with an unconfined aquifer under water-table conditions storage

coefficient of 0.06 in an unconfined aquifer translates to specific yield of 6%
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PHOTOGRAPH Tan to light-brown poorly sorted fine-to

coarse grained sand with small gravel clasts in the depth

interval 1-22 feet Test Well PC-70 exploratory borehole

Pittman Lateral Henderson Nevada 9/8/98



' .

PHOTOGRAPH Alternating sequence of light-brown fine

sand and poorly sorted gravel in the depth interval 28.5-30.5

feet Test Well PC-70 exploratory borehole Pittman Lateral

Henderson Nevada 9/8/98



PHOTOGRAPH Alternating sequence of light-brown fine

sand and poorly sorted gravel in the depth interval 35-36.5

feet Test Well PC-70 exploratory borehole Pittman Lateral

Henderson Nevada 9/8/98
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PHOTOGRAPH Close-up view of portion of core showing

the poorly sorted sand and gravel in the depth interval 35-36.5

feet Test Well PC-70 exploratory borehole Pittman Lateral

Henderson Nevada 9/8/98
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PHOTOGRAPH Close-up of disaggregated gravel sample

from the 35-36.5 foot interval showing poorly sorted grain-size

distribution Test Well PC-70 exploratory borehole Pittman

Lateral Henderson Nevada 9/8/98



i

PHOTOGRAPH 6: Alternating sequence of fine-to coarse- .
grained sand and poorly sorted gravel in the depth interval 40- |
42 feet. Test Well PC-70 exploratory borehole, Pittman Lateral,
Henderson, Nevada; 9/8/98

; ■
£ 
I ■

PHOTOGRAPH Alternating sequence of fine-to coarse

grained sand and poorly sorted gravel in the depth interval 40-

42 feet Test Well PC-70 exploratory borehole Pittman Lateral

Henderson Nevada 9/8/98



PHOTOGRAPH Close-up view of the uppermost gravelly

clay of the Muddy Creek in the interval 50-51 feet Test Well

PC-70 exploratory borehole Pittman Lateral Henderson

Nevada 9/8/98
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PHOTOGRAPH 8: Close-up view of the 20-slot, Bort-Longyear 
"Circumslot" continuous-wrap PVC screen used in the 
construction of Test Well PC-70.. Pittman Lateral, Henderson, 
Nevada; 9/12/98.

__ .1

PHOTOGRAPH Close-up view of the 20-slot Bort-Longyear
Circumslot continuous-wrap PVC screen used in the
construction of Test Well PC-70. Pittman Lateral Henderson
Nevada 9/12/98

_________

--_

______
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PHOTOGRAPH Close-up inside view of the 20-slot Bort

Longyear Circumslot PVC screen to show the internal ribbing

that supports the single piece of PVC extrusion which permits

the continuous-wrap circumferential slotting Pittman Lateral

Henderson Nevada 9112198



PHOTOGRAPH 10: View of the surge block used in the 
developmentof Test Well PC-70. Pittman Lateral, Henderson, 
Nevada; 9/12/98.

..•v

i

PHOTOGRAPH 10 View of the surge block used in the

development of Test Well PC-70 Pittman Lateral Henderson

Nevada 9112198



PHOTOGRAPH 11: View to the east at Pittman Lateral test §
site after the peak of the September 11, 1998 flash-flood f
event. Locations of Test Well PC-70 and Observation Wells ;
PC-18 and PC-55 are shown. Pittman Lateral, Henderson, f
Nevada; 9/11/98. ^

PHOTOGRAPH 11 View to the east at Pittman Lateral test

site after the peak of the September 11 1998 flash-flood

event Locations of Test Welt PC-70 and Observation Wells

PC-18 and PC-55 are shown Pittman Lateral Henderson

Nevada 9/11/98



PHOTOGRAPH 12: View to the west at Pittman Lateral test 
site after the peak of the September 11, 1998 flash-flood 
event. Location of Observation Well PC-55 is shown. Pittman 
Lateral, Henderson, Nevada; 9/11/98.

PHOTOGRAPH 12 View to the west at Pittman Lateral test

site after the peak of the September 11 1998 flash-flood

event Location of Observation Well PC-55 is shown Pittman

Lateral Henderson Nevada 9/11/98



PHOTOGRAPH 13: View to the east at Pittman Lateral test 
site after the September 11,1998 flash-flood event. Location 
of Observation Well PC-55 is shown. Pittman Lateral, 
Henderson, Nevada; 9/11/98.

>.
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)

PHOTOGRAPH 13 View to the east at Pittman Lateral test

site after the September 11 1998 flash-flood event Location

of Observation Well PC-55 is shown Pillman Lateral

Henderson Nevada 9/11/98



PHOTOGRAPH 14: View of Test Well PC-70 well head |
showing ball valve, flow meter, and discharge line. Pittman 
Lateral, Henderson, Nevada; 9/14/98.

PHOTOGRAPH 14 View of Test Well PC-70 well head

showing ball valve flow meter and discharge line Pittman

Lateral Henderson Nevada 9/14/98



>

PHOTOGRAPH 15: Close-up view of 10 gallon per minute 
totallizing flow meter used to measure discharge from Test 
Well PC-70. Pittman Lateral, Henderson, Nevada; 9/15/98.

PHOTOGRAPH 16: View to the east showing the 350-foot run 
of the discharge line from the Test Well PC-70 well head to the 
concrete lined portion of the channel. Pittman Lateral, 
Henderson, Nevada; 9/15/98

PHOTOGRAPH 15 Close-up view of 10 gallon per minute

totallizing flow meter used to measure discharge from Test

Well PC-70 Pittman Lateral 3rson Nevada 9/15/98

PHOTOGRAPH 16 View to the east showing the 350-foot run

of the discharge line from the Test Well PC-70 well head to the

concrete lined portion of the channel Pittman Lateral

Henderson Nevada 9/15/98



PHOTOGRAPH 17: Close-up view of the Test Well PC-70 
discharge of clean water to the concrete lined portion of the 
channel. Pittman Lateral, Henderson, Nevada; 9/15/98.

PHOTOGRAPH 17 Close-up view of the Test Well PC-70

discharge of clean water to the concrete lined portion of the

channel Pittman Lateral Henderson Nevada 9/15/98



ADDENDUM A

Lithologic Logs for Test Well PC-70 
and Observation Wells PC-17, PC-18, and PC-55

ADDENDUM

Lithologic Logs for Test Well PC-70

and Observation Wells PC-17 PC-18 and PC-55
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(JT DAMES & MOORE

RECEIVED 

SEP 15 1998

A DAMES & MOORE GROUP COMPANy HYDROLOGY

September 10, 1998

7115 Amigo Street. Suite 110 
Las Vegas, Nevada 89119 
702 837 1500 Tel 
702 837 1600 Fax

Compliance Drilling Corporation
P.O. Box 94136 
Las Vegas, NV 89193

Attention: Mr. Brian Johnson

Subject: Soil Physical Testing and Well Design Assistance
Proposed Monitoring Well,
Kerr-McGee Chemical Corporation, Henderson, Nevada

Dear Mr. Johnson:

Dames & Moore (D&M) is pleased to provide Compliance Drilling Corporation 

(Compliance) with this summary of our soil testing and well design recommendations for a proposed 

groundwater monitoring at Kerr-McGee Chemical Corporation (KMCC). It is our understanding 

that the proposed well will be 6-inch diameter PVC, have a total depth of about 60 feet below ground 

surface (bgs), and be screened from slightly above the water table (about 15 feet bgs) to the total 

depth of the boring. A pilot hole was first drilled in order to log the lithology and to collect soil 

samples for physical testing.

Four bulk soil samples and a soil boring log were delivered to the D&M Las Vegas office 

on September 8,1998. The samples were collected from the intervals of 15-17,20-25,30-35, and 

40-45 feet bgs. The samples were shipped overnight to D&M’s Salt Lake City soils laboratory for 

grain size analysis. Results of the grain size tests (attached) indicate the soils consist primarily of 

well graded sands with minor amounts of gravel and fines.

Calculations to determine the optimum screen size and filter pack were performed on the 

lower three samples. The uppermost sample, 15-17 feet bgs, was not considered because those soils 

are above the water table according to the boring log. Grain size tests indicate the lower two samples 

from 30-35 and 40-45 feet bgs are nearly identical, while the sample from 20-25 feet bgs is slightly 

finer grained. Accordingly, the 20-25 foot sample was determined to be the guiding sample in the 

screen and filter pack selection.

RECEIVED

Cr DAMES MOORE SEP 15 1998

bnvss MOORE GROUP cOMPANy HYDROLOGY
711 Amigo Street Suite 110

Las Vegas Nevada 89119

September 10 1998 702 837 1511 Tel

702 837 1600 Fax

Compliance Drilling Corporation

P.O Box 94136

Las Vegas NV 89193

Attention Mr Brian Johnson

Subject Soil Physical Testing and Well Design Assistance

Proposed Monitoring Well

Kerr-McGee Chemical Corporation Henderson Nevada

Dear Mr Johnson

Dames Moore DM is pleased to provide Compliance Drilling Corporation

Compliance with this sunmiary of our soil testing and well design recommendations for proposed

groundwater monitoring at Kerr-McGee Chemical Corporation KMCC It is our understanding

that the proposed well will be 6-inch diameter PVC have total depth of about 60 feet below ground

surface bgs and be screened from slightly above the water table about 15 feet bgs to the total

depth of the boring pilot hole was first drilled in order to log the lithology and to collect soil

samples for physical testing

Four bulk soil samples and soil boring log were delivered to the DM Las Vegas office

on September 1998 The samples were collected from the intervals of 15-17 20-25 30-35 and

40-45 feet bgs The samples were shipped overnight to DMs Salt Lake City soils laboratory for

grain size analysis Resulis of the grain size tests attached indicate the soils consist primarily of

well graded sands with minor amounts of gravel and fines

Calculations to determine the optimum screen size and filter pack were performed on the

lower three samples The uppermost sample 15-17 feet bgs was not considered because those soils

are above the water table according to the boring log Grain size tests indicate the lower two samples

from 30-35 and 40-45 feet bgs are nearly identical while the sample from 20-25 feet bgs is slightly

fmer grained Accordingly the 20-25 foot sample was determined to be the guiding sample in the

screen and filter pack selection
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L, SIL A DAMES & MOORE GROUP COMPANy

Compliance Drilling 
Kerr-McGee Chemical Corporation 
September 10, 1998 
Page 2

Based on the grain size tests and calculations, we recommend a 0.020-inch screen size and 

a Monterey number 2/12 filter pack or equivalent. We further recommend using a “v”-shaped, 

continuous wire screen, which should allow for a more thorough development and enhance water 

yield from the well.

If you have any questions or require additional assistance, please do not hesitate to call.

Sincerely,
Dames & Moore

Mark H. Allen, R.G., C.E.M.
Project Geologist

Attachments: Grain Size Test Results with calculations

cc: Mr. Mark Porterfield, KMCC, via fax, (702) 651-2310 
Mr. Steve Lower, KMCC, via fax, (405) 270-4244

C:\OFFlCEVWPWIN\WPDOCS\LETTERS\KMCCWEL.LET September 10,1998

DAMES MOORE
DAMES MOORE GROUP COMPANy

Compliance Drilling

Kerr-McGee Chemical Corporation

September 10 1998

Page

Based on the grain size tests and calculations we recommend 0.020-inch screen size and

Monterey number 2/12 filter pack or equivalent We further recommend using v-shaped

continuous wire screen which should allow for more thorough development and enhance water

yield from the well

If you have any questions or require additional assistance please do not hesitate to call

Sincerely

DAMES MooRE

Mark Allen R.G C.E.M

Project Geologist

Attachments Grain Size Test Results with calculations

cc Mr Mark Porterfield KMCC via fax 702 651-2310

Mr Steve Lower KMCC via fax 405 270-4244

C\OFFtCE\WPW september 10 1998

Offices Wortdwide
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DAMES & MOORE

Sep —053-38 04:S2P DAMES & MOORE SOILS LAB SOX 5Z1 50X3 P - 03

Kerr McGee Chemical Wt soil and dish 88.07
Henderson NV Dry soil & dish 83.39

Dish 43.51
Sample KM 20-25

-#4 Total for sieve 160.1

Moisture Conienl - 11.7
-#4 material

SIEVE ANALYSIS
as received 1458.5 g
Total sample dry 1305.32 g
Weight of sample split # 4 143.285 g

Sieve U
weight
retained finer

%
retained mm inches

6.0 inch 0 ******* 0.0 152 6
4.0 inch 0 **♦♦**+ 0.0 100 4
3.0 inch 0 ******* 0.0 75.0 3
1.5 inch 0 ******* 0.0 373 1.5
3/4 inch 10.35 99-21% 0.8 19.0 0.75
3/8 inch 22.24 98.30% 1.7 9.5 0.375
#4 75.08 94.25% 5.8 4.8 0.1895
# 10 9.19 88.20% 11.8 2.0 0.07896
#20 30.78 74.00% 26.0 0.85 0.03356
#40 56.47 57.10% 42.2; 0.43 0.01698
#60 8438 38.75% 61.3 0.25 0.00987
# 100 109.76 22.05% 77.9 0.15 0.00592
#200 127.16 10.61% 00 vO 0.075 0.00296

<7 0%
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09/09/98 1704 FAX 909 980 2643 DAMES MOORE LAS VEGAS tOO4

Sep0998 O4eS2P DAMES MOORE SOILS LAS Sal 5fl 5013 .03

Kerr McGcc Chemical

Henderson NV

as received 1458.5

Total sample dry 1305.32

Weight of sample split

Wtsoilanddish

Dry soil dish

Dish

-4 Total for sieve

SIEVE ANALYSIS

143.285

88.07

83.39

43.51

160.1

Sample KM20-25

Moisture Content 11.7

-4 material

weight

Sieve retained finer retained mm inches

6.0 inch 0.0 152

4.0 inch 0-0 100

3.0 inch 0.0 75.0

1.5 inch 0.0 373 1.5

3/4 inch 10.35 99.21% 0.8 19.0 0.75

3/8 inch 22.24 98.30% 1.7 9.5 0.375

75.08 94.25% 5.8

10 9.19 88.20% 11.8

4.8

2.0

0.1895

0.07896

20 30.73 74.00% 26.0 0.85 0.03356

40 56.47 57.10% 42.94 043 0.01698

60 8438 38.75% 61.3 0.25 0.087
100 109.76 22.05% 77.9 0.15 0.00592

200 127.16 10.61% 894 0.075 0.00296
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S<ap-03-se OS;16P DAMES & MOORE SOI1-S LAB 801 621 5013 P . 03

GRADATION CURVE
Sample KM 30-35
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Sep-09-9S 05sISP DAMES & MOORE SOILS LAB SOI 521 5013 P.OA

Kerr McGee Chemical Wt soil and dish 84.37
Henderson NV Dry soil & dish 80.5

Dish 43.79
Sample KM 30-35

-#4 Total for sieve 172.2

Moisture Content ~ 10.5
-U 4 maleriai

STEVE ANALYSIS 
as received 1376.8 g
Total sample dry 1245.5 g
Weight of sample split # 4 155.778 g

weight %
Sieve # retained finer retained mm inches
6.0 inch 0 ******* 0.0 152 6
4.0 inch 0 0.0 100 4
3.0 inch 0 0.0 75.0 3
1.5 inch 0 ******* 0.0 37.5 1.5
3/4 inch 0 ******* 0.0 19.0 0.75
3/8 inch 23.94 98.08% 1.9 9.5 0.375
#4 91.84 92.63% 7.4 4.8 0.1895
#10 26.7 76.75% 23.2 2.0 0.07896
#20 70.68 50.60% 49.4 0.85 0.03356
#40 95.87 35.62% 64.4 0.43 0.01698
#60 117.72 22.63% 77.4 0.25 0.00987
#100 135.87 11.84% 88.2 0.15 0.00592
#200 146.28 5.65% 94.4 0.075 0.00296

09/0/98 1705 FAX 909 980 2643 DAMES MOORE LAS VEGAS 1JOO6

Sep09-9S 051GP DAMES MOORE SOILS LAS aOl 521 5013 P.04

Ken McGee Cbcrnical Wt soil and dish 84.37

Ilcnderson NV Dry soil dish 80.5

Dish 43.79

Sample KM 30-35

-414 Total for sieve 172.2

Moisture Content 10.5

-114 material

STEVE ANALYSTS

as received 1376.8

Total saxnplc dry 1245.5

Weight of sample split 155.778

weight

Sieve 41 retained liner retained mm inches

6.0 inch 0.0 152

4.0 inch 4$Øfl 0.0 100

3.0 inch 0.0 75.0

1.5 inch S$4t 0.0 37.5 1.5

314 inch 0.0 19.0 0.75

3/8 inch 23.94 98.08% 1.9 9.5 0.375

91.84 92.63% 7.4 4.8 0.195

41 10 26.7 76.75% 23.2 2.0 0.07896

20 70.68 50.60% 49.4 0.85 0.03356

40 95.87 35.62% 64.4 0.43 0.01698

4160 117.72 22.63% 77.4 0.25 0.00987

100 13587 11.84% 882 0.15 0.00592

41200 146.28 5.65% 94.4 0.075 0.00296



Sap—09-98 OBrlGP DAMES S. MOORE SOILS LAB SOI S21 5013 P . OS

Kerr McGee Chemical Wt soQ and dish 108.62
Henderson NV Dry soil & dish 99.17

Dish 43.34
Sample KM 40-45

-M Total for sieve 219.7

Moisture Content = 16.9
-# 4 material

SIEVE ANALYSIS 
as received 1359.9 g
Total sample dry 1163.04 g
Weight of sample split # 4 187.896 g

weight %
Sieve # retained finer retained mm inches
6.0 inch 0 •a***** 0.0 152 6
4.0 inch 0 0.0 100 4
3.0 inch 0 ***94+# 0.0 75.0 3
1.S inch 0 ******* 0.0 37.5 1.5
3/4 inch 0 ******* 0.0 19.0 0.75
3/8 inch 0 ******* 0.0 9.5 0.375
#4 3.19 99.73% 0.3 4.8 0.1895
# 10 3.09 98.09% 1.9 2.0 0.07896
#20 43.8 76.48% 23.5 0.85 0.03356
#40 83.97 55.16% 44.8 0.43 0.01698
#60 123.76 34.04% 66.0 0.25 0.00987
#100 157.45 16.16% 83.8 0.15 0.00592
#200 178,99 4.73% 95.3 0.075 0.00296
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09/09/98 1705 FAX 909 980 2643 DAMES MOORE LAS VEGAS 1Th008

SepOS-SS O51GP DAMES MOORE SOILS LAS 80 52 503.3 P_os

Kerr McGee Chemical Wt soil and dish 108.62

Henderson NV Dry soil dish 99.17

Dish 43.34

Sanqæe KM 40-45

-4 Total for sieve 219.7

Moisture Content 16.9

-4 material

SIEVE ANALYSIS

asreceived 1359.9

Totaisaxnpledry 1163.04g

Weight of sampla split 187.896

weight

Sieve retained finer retained rum inches

6.0 inch SS 0.0 152

4.0 inch fl 0.0 100

3.0 inch flfl44 0.0 75.0

1.5 inch 0.0 373 1.5

3/4 inch tt 0_a 19.0 0.75

3/8 inch 0.0 9.5 0.375

3.19 99.73% 0.3 4.8 0.1895

10 3.09 98.09% 1.9 2.0 0.07896

20 43.8 76.48% 23.5 0.85 0.03356

40 83.97 55.16% 44.8 0.43 0.01698

60 123.76 34.04% 66.0 0.25 0.00987

100 157.45 16.16% 83.8 0.15 0.00592

iS 200 178.99 4.73% 953 0.075 0.00296
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Sep-09-98 05: 3.6P DAMES & MOORE SOILS LAB BOX 521 5013 P -05

GRADATION CURVE
Sample KM 40-45
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ADDENDUM €
ini

Well Construction Diagrams for Test Well PG-7Q 
and Observation Wells PC-17, PC-18, and PC-55

ADDENDUM

Constrt Diagrams for
nr



KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

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

Concrete

Cement/Bentonite Grout Mix 
Yes^j NoQ
5.5 Gallons Water to 
94Lb. Bag Cement & 

3—5 Lb. Bentonite 
Powder 

Other:_____

Ft.

Bentonite Seal 

Pellets Slurry Q

Filter Pack 
Above Screen

*1. S' Ft.

Ft.

FILTER PACK MATERIAL 
Silica Sand 

Washed Sand □

Pea Gravel Q 

Other:________________

Ft.

Sand Size % - l^~

Oense Phase Sampling Cup
Bottom Plug —

Yes® No Q

Overdrilled Material 
Backfill

Grout □ Sand^ _
Caved Material Q 
Other:_____________

-Z-

---- Casing Cap Vent ? Yes Q
_____Lock? Yes "0 No □

^Weep Hole ? Yes 0 No^]

No

£
fczr-71

BELOW
GRADE

Concrete Pad

DEPTH
FROM 

TOP OF 
CASING

Ft. x Ft. x Inches
DRILLING INFORMATION:

1. Borehole Diameters l — Inches.
2. Were Drilling Additives Used ? Yes0 Nols^l

Revert 0 Bentonite 0 Water 0 
Solid Auger 0 Hollow Stem Auger |^f

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

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

I .Type of Casing: PVC J5Q Galvanized 0 Teflon 0 
Stainless 0 Other__________ ___

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

1) .o 3. Type of Well Screen: PVC^l Galvanized 0 
Stainless 0 Teflon ® Other

4. Diameter of Casing and Well Screen:

1S.5 ) S' Casing /, Inches, Screen jr, Inches.
5. Slot Size of Screen: o. O "2-
6. Type of Screen Perforation: Factory Slotted 0

Hacksaw 0 Drilled 0 Other pfl ^

IE. s 7. Installed Protector Pipe w/Lock: Yes ^ No 0
WELL DEVELOPMENT INFORMATION: 
I. How was Well Developed ? Bailing 0 PumpingS^) 

Air Surging (Air or Nitrogen) OtherVu

^■5 ^8

2. Time Spent on Well Development ?
------------- /----- 2=----Mimitas/Hours

3. Approximate Water Volume Removed 115&0 Gallons
4. Water Clarity Before Development ? Clear 0

Turbid jZ) Opaque 0
5. Water Clarity After Development 1 Clear

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

If Yes, Describe__________________________

I 5b

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

■H !
i i

___L______ J

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

During Drilling / 1_______ Ft. Date 9'8'
Before Development 1 0. H Ft. Date^1- I 8
After Development 14).Ft. Date 9-1

Driller/Firm CTaJh pV a rff Drill Rig Type VySoV.^W

Drill Crew ___ ___________________________Well No. fid- Q Q

Date Installed ^ / '2. — *9 8>
Kerr-McGee . si t
Hydrologist 'S'-tS. uEfV /( . Y~

DRILLING INFORMATION

Borehole Diameter Inches

Were Drilling
Additives Used Yes No

Revert Bentonite Water

Solid Auger Hollow Stem Auger 14

Was Outer Steel Casing Used Yes No
Depth__________ to Feet

Borehole Diameter for Outer Casing Inches

WELL CONSTRUCTION INFORMATION
.Type of Casing PVC Galvanized Teflon

Stainless Other
______________________________

Type of Casing Joints ScrewCouple 1.SI
Glue

Couple Other
________________________________

Type of Well Screen PVCJ Galvanized

Stainless Teflon ii Otherttn tJr6p VC

Diameter of Casing and Well Screen

Casing Inches Screen_________ Inches

Slot Size of Screen o.o

Type of Screen Perforation Factory Slotted

Hacksaw Drilled OtherJOt CQ---s-ifi

Installed Protector Pipe w/Lock Yes No

WELL DEVELOPMENT INFORMATION
How was Well Developed Balling Pumpingj

Air Surging Air or Nitrogen Other.Stj

Time Spent on Well Development

M4uutnHours

Approximate Water Volume Removed 3bO Gallons

Water Clarity Before Development Clear

Turbid Opaque

Water Clarity After Development Clear

Turbid Opaque

Did Water have Odcr Yes No
If Yes Describe

___________________________________

DId Water have any Color Yes No

If Yes Describe
___________________________________

WATER LEVEL INFORMATION
Water Level Summary From Top of Casing

During Drilling
Ft Date

8efore Development 45 Ft DateV 1t99

After Development S.IS Ft Date___________

Date Installed

KerrMcGee
Hydrologist Y4euetv Lo4.i

KERR-MCGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe ._-Casing Cap Vent Yes No

Yes No ----ii ---Lock YesV Nofl

Steel PVC ..Weep Hole Yes No1

Surveying Pin _________Ft

YeeD NoJ
Concrete Pad

______________
Ft ___________ Ft ________ Inches

DEPTH
FROM

BELOW TOP OF

GRADE CASING

Other

Concrete

Cement/Bentonite Grout Mix

Yes NOD

5.5 Gallons Water to

94Lb Bag Cement

35 Lb Bentonite

Powder

Bentonite Seal

Pellets Slurry

Filter Pack

Above Screen

FILTER PACK MATERIAL

Sand Size

1.o o.r

Silica Sand

Washed Sand

Pea Gravel

Other

98

Dense Phase Sampling Cup

Bottomglug

YesRJ NOD

Overdrllled Material

Backfill

Grout Sand
Caved Material

Sb

Other __________________

DrIller/FIrm CSM öccct Drill Rig Type __________

Drill Crew Well No Pc



wC-tX,

Protective Pipe^-- 
Yes □ n/ □ 
Steel □ /PVC □ 
Surveying'Pin 1 
Yes O' No □

Concrete

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

Powder
Other:

Bentonite Seal 

Pelletsf^ Slurry O

Filter Pack 
Above Screen

KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

Concrete Pad

DEPTH
FROM 

TOP OF 
CASING

FILTER PACK MATERIAL 

Silica Sand Q 

Washed Sand 

Pea Gravel Q 

Other:

Sand Size.

Dense Phase Sampling Cup 
Bottom Plug

Yes No O
Overdrilled Material 

Backfill
Grout □ Sand Q 
Caved Material Q 
Other:_________

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

No □

Ft. x Ft. x Inches
DRILLING INFORMATION:

1. Borehole Diameter=________ Inches. .
2. Were Drilling Additives Used ? YesQ'^No Q

Revert Q Bentonite Q Water 0^"
Solid Auger 0 Hollow Stem Auger

3. Was Outer Steel Casing Used ? Yes 0 No0
to Feet.Depth=

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 >0^ Glue- 
Couple 0 Other_______________________

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

4. Diameter of Casing and Well Screen:
Casing ~2— Inches, Screen 2—— Inches.

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

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 ?
------------- /------L-----Minutes/Hours

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

Turbid (5) Opaque 0
5. Water Clarity After Development f 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 of Casing)

1*1' Ft. Date 4//MDuring Drilling
Before Development 1*1‘t- Ft. Date
After Development Ft. Date

Orlller/Firm

Drill Crew / jfr. C- 0 bS

Drill Rig Type MafotUL (o \ 

Well No.

Date Installed
Kerr-McGee
Hydrologist

Sand Size ____________

Dense Phase Sampling

Bottom Plug

Yes@7 NOD

Overdrlllsd Material

Backfill

Grout Sand

Caved Material

______________Ft ___________
Ft

________ Inches

DRILLING INFORMATION

Borehole Diameter
___________

Inches

Were Drilling
Additives Used Yes io

Revert Bentonite Water

Solid Auger Hollow Stem Auger fl

Was Outer Steel Casing Used Yes NoD

Depth ___________
to ___________Feet

Borehole Diameter for Outer Casing ________Inches

WELL CONSTRUCTION 1NFORMATION

.Type of Casing PVC Galvanized Teflon

Stainless fl Other
_____________________________

Type of Casing Joints ScrewCouple Glue

Couple Other ________________________________

Type of Well Screen PVC LA Galvanized

Stainless Teflon Other
____________________

Diameter of Casing and Well Screen

Casing 2_ Inches Screen Z_ Inches

Slot Sizeof Screen0

Type of Screen Perforation Factory Slotted

Hacksaw Drilled Other___________________

Installed Protector Pipe w/Lock Yes No

WELL DEVELOPMENT INFORMATION
How was Well Developed Bailing Pumping In

Air Surging Air or Nitrogen Other____________

Time Spent on Well Development

Minutes/Hours

Approximate Water Volume Removed /10 Gallons

Water CIary Before Development Clear

Turbid IB Opaque

Water Clarity After Development Clear

TurbId Opaque

DId Water have Ott Yes No

If Yes Describe
________________________________

Did Water have any Color Yes No

If Yes Describe
____________________________________

WATER LEVEL INFORMATION
Water Level Summary From Top of Casing

During Drilling
11 Ft Date 4/I fp

Before Development
jq.-. Ft Date 41i1/1

After Development 11 1. Ft Date
tfi 19

Protective

Yes

Steel

Yes

Ft

Concrete

Cement/Bentonite Grout Mix

Yes NOD

5.5 Gallons Water to

94Lb Bag Cement

35 Lb Bentonite

Powder

Other

Bentonite Seal

Pellets Slurryfl

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

----Casing Cap Vent Yes No

__--Lock YesO No

-Weep Hole Yes No

Concrete Pad

DEPTH
FROM

BELOW TOP OF
GRADE CASING

______

Filter Pack

Above Screen

FILTER PACK MATERIAL

_____

Silica Sand

Washed Sand

Pea Gravel

Ft

Other ____________________

L_J___

Cup ts Ft

Ft

Other __________________

Driller/Arm Drill Rig Type t-uIi g_ Date Installed 12 /ç

KerrMcGee

Hydrologist .-i_- lLalDrill Crew Itc- Qtctooi Well No



FuaL)3
faOtAtjTj

Protective Pipe _
Yes n\ No 
Steel □ >0^C □ 
Surveyingylrk? - _ _ 
Yes □ / 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

Concrete Pad

DEPTH
FROM 

TOP OF 
CASING

FILTER PACK MATERIAL 
Silica Sand jg'' 

Washed Sand □

Pea Gravel Q 

Other:_____________

Sand Size

Dense Phase Sampling Cup ^
Bottom Phig 

Yes 0^ No Q

Overdrilled Material 
Backfill

Grout □ Sand 0 
Caved Material 
Other:___________

Casing Cap Vent ? Yes 0 
Lock ? Yes [2^ No 0 
Weep Hole ? Yes O No CD

No 0

Ft. x Ft. x Inches
DRILLING INFORMATION:

I. Borehole Diameter= % Inches.
Z. Were Drilling Additives Used ? Yes No 0 

Revert 0 Bentonite 0 Water 
Solid Auger 0 Hollow Stem Auger 

3. Was Outer Steel Casing Used ? Yes 0 NoB^ 
to_____ Feet.Depth=

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

I .Type of Casing: PVC 0^ Galvanized 0 Teflon 0
Stainless 0 Other_______________________

2. Type of Casing Joints: Screw—Couple pK" Glue- 
Couple 0 Other _________________________

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

4. Diameter of Casing and Well Screen: 
Casing____ 7, Inches, Screen -7 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 0 No 0 

WELL DEVELOPMENT INFORMATION: 
I. How was Well Developed ? Bailing 0 Pumping 0^ 

Air Surging (Air or Nitrogen) 0 Other_______ _

2. Time Spent on Well Development ?
------------- /------ L-----Minutes/Hours

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

Turbid 0 Opaque 0^
5. Water Clarity After Development ? Clear (2^

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

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

If Yes , Describe

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

££ Ft. Date tf/R fiXDuring Drilling
Before Development Ft. Date Ah') feX
After Development ' Ft. Date <rh~)le}S'

Driller/Firm 1aj6&£VL^

Drill Crew jjfa

Drill Rig Type fi'lrl Kb Date Installed

Well No. ?C- 1*2__________ Hydrologist^

Sand Size SZ

Dense Phase Sampling

Bottom Pyg

Yes NOD

Overdrllled Material

Backfill

Grout Sand

Caved Material

Other __________________

______________Ft ___________
Ft ________ Inches

DRILLING INFORMATION

Borehole Diameter Inches

Were Drilling
Additives Used Yes No

Revert Bentonite Water

Solid Auger Hollow Stem Auger

Was Outer Steel Casing Used Yes No El

Depth__________ to ___________Feet

Borehole Diameter for Outer Casing ________inches

WELL CONSTRUCTION INFORMATION
.Type of Casing PVC 97 Galvanized Teflon

Stainless Other
______________________________

Type of Casing Joints ScrewCouple Glue

Couple Other
_________________________________

Type of Well Screen PVC Galvanized

Stainless Teflon Other
_____________________

Diameter of Casing and Well Screen

Casing
_______

Slot Size of Screen

Type of Screen Perforation Factory Slotted

Hacksaw Drilled Other_____________________

Installed Protector Pipe w/Lock Yes No

WELL DEVELOPMENT INFORMATION
How was Well Developed Bailing Pumping

Air Surging Air or Nitrogen Other____________

Time Spent on Well Development

Minutes/Hours

Approximate Water Volume Removed ItO Gallons

Water Clarity Before Development Clear

Turbid Opaque

Water Clarity After Development Clear 112

Turbid Opaque

Did Water have Odcr Yes No

If Yes Describe
_________________________________

Did Water have any Color Yes No

If Yes Describe
_____________________________________

WATER LEVEL INFORMATION
Water Level Summary From Top of Casng

During Drilling____________ Ft Date __________

Before Development /21.S0 Ft Date 4/fl ii

After Development _________ Ft Date____________

A-44.1/- KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Bentonite Seal

Pellets Slurry fl

Concrete

Cement/Bentonite Grout Mix

Yes NoD

5.5 Gallons Water to

94Lb Bag Cement

35 Lb Bentonite

Powder

Other
_____________________

Filter Pack

Above Screen

FILTER PACK MATERIAL

Other
____________________

..---- Casing Cap Vent Yes No fl

-Lock Yes No
_..Weep

Hole Yes No

_- Concrete Pad

DEPTH
FROM

BELOW TOP OF
GRADE CASING

Inches Screen -7_ Inches

Silica Sand

Washed Sand

Pea Gravel

Ft

Cup Ft

Driller/Firm tAtAEtL Drill Rig Type Lt4giw 13-14 Yb Date Installed

KerrMcGee

Hydrologist _.cc LQ. FhtODrill Crew Lee CC4rci3 Well No Pc 12



KERR-McGEE CORPORATION 
HYDROLOGY DEPARTMENT 

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe 
Yes □ No □
Steel □ PVC □ 
Surveying Pin 1 _
Yes □ No □

Concrete

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

Powder
Others

Bentonite Seal 

Pellets B^SIurryQ

Filter Pack 
Above Screen

___Casing Cap Vent ? Yes Q
. — Lock? Yes □ No □

^Weep Hole ? Yes Q Nod

Concrete Pad

No □

FILTER PACK MATERIAL 

Silica Sand Q 

Washed Sand 0^ 

Pea Gravel Q 

Other:_____________

Sand Size ^$~ V-T-^

Dense Phase Sampling Cup pt
Bottom Plug- l

Yes No Q

Overdrilled Material 
Backfill

Grout Q Sand Q 
Caved Material Q 
Others__________

i
Ft. 1 
- I 

I
-L.

Ft. x .Ft. x Inches
DRILLING INFORMATION:

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

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

3. Was Outer Steel Casing Us<sd ? YssQ NoQ^
Depth=________ to_________ F eet.

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

I .Type of Casing: PVC Galvanized Q Teflon I~1 
Stainless Q Other______________________

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

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

4. Diameter of Casing and Well Screen:
Casing____^ Inches. Screen_/

f-
Inches.

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

Hacksaw □ Drilled □ other________________
7. Installed Protector Pipe w/Lock: Yes Q'^oQ 
WELL DEVELOPMENT INFORMATION: 
I. How was Well Developed ? Bailing Q Pumping Q 

Air Surging CAIr or Nitrogen) Q Other________

2. Time Spent on Well Development ?
------------- /-------------Minutea/Hours

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

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

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

If Yes, Describe______________________
7. Did Water have any Color t Yes Q 

If Yes , Describe______________
No 0

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

During Drilling______________ Ft. Date_______
Before Development_________ Ft. Date_______
After Development__________Ft. Date_______

Drlller/Flrm LStefete*2-"_______

Drill Crew \

Drill Rig Type IttoSVL^, Date Installed /Cy 9 K

•yt*. s-sT SB3Sr_jL^at&fiaWell No.

Bentonite Seal

Pellets jlurry

Dense Phase Sampling

Bottom Pl
Yes NOD

Overdrllled Material

Backfill

Grout Sand

Caved Material

LL-1

KERR-MCGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

DRILLING INFORMA TIOtiI

Borehole Dlameter Inches

Were Drilling
Additives Used Yes No

Revert Bentonite Water

Solid Auger fl Hollow Stem Auger

Was Outer Steel Casing ilsad Yss Noq-

Depth ___________
to ____________Feet

Borehole Diameter for Outer Casing _Inches

WELL CONSTRUCTION INFORMATION
.Type of Casing PVC Q7 Galvanized Teflon

Stainless Other
______________________________

Type of Casing Joints ScrewCouple Glue

Couple Other
________________________________

Type of Well Screen PVC 9-Galvanized

Stainless Teflon Other
____________________

Diameter of Casing and Well Screen

Casing
_____________

Inches Screen_________ Inches

Slot Size of Screen

Type of Screen Perforation Factory Slotted

Hacksaw Drilled Other___________________

Installed Protector Pipe w/Lock Yes g-11

WELL DEVELOPMENT INFORMATION
How was Well Developed Balling Pumping

Air Surging AIr or Nitrogen Other____________

Time Spent on Well Development

Minutes/Hours

Approximate Water Volume Removed
______ Gallons

Water Clarity Before Development Clear fl

Turbid Opaque

Water Clarity After Development Clear

Turbid Opaque

Did Water .have Odcr Yes No

If Yes Describe
_________________________________

DId Water have any Color Yes No

If Yes Describe
___________________________________

WATER LEVEL INFORMATION
Water Level Summary From Top of Casing

During Drilling _________________ Ft Date ______________

Before Development___________ Ft Date ______________

After Development ___________ Ft Date_______________

Date Installed

KerrMcGee /7

Hydrologist -J-T

Yes No

Steel PVC

Surveying Pin

YesO NoD

Ft

Protective Pipe -Casing Cap Vent Yes No

_____---Lock YesO No

-Weep Hole Yes No

Concrete

Concrete Pad ______________Ft ___________
Ft _lnches

DEPTH
FROM

BELOW TOP OF
GRADE CASING

Cement/Bentonite Grout Mix

Yes9 NOD
5.5 Gallons Water to

94Lb Bag Cement

35 Lb Bentonite

Powder

Other

___

Filter Pack

Above Screen

F1LTER PACK MATERIAL

Silica Sand

Pea Gravel

Other

Cup
o.-ck -i

Ft.i

__Li

Sand Size t2

St

Other

DrIller/Firm

Drill Crew

j1Efl Drill

Well

Rig

No

Type Ltotce

Cj15eLtk SO\SPQtSA1





Drawdown Data For Pumping Well PC-70 
Constant Discharge Test of Henderson Well PC-70 

Kerr-McGee Henderson Facility, Henderson, NV 
Test Date: September 14-17,1998
Pre-Test Water Level: 18.73 feet top of casing 

Pumping Rate: 45gpm

24 Hour 
Clock

Elapsed Time 
Since Test 

Started
Depth to 
Water Drawdown

Pumping
Rate

Date Time (minutes) (feet) (feet) (gpm) Remarks
9/14/98 1500 0 18.730 0.000 0 Static WL

1500.5 0.5 20.450 1.720 45
1501 1 20.490 1.760 45
1502 2 20.500 1.770 45
1503 3 20.510 1.780 451504 4 20.515 1.785 45
1505 5 20.520 1.790 45
1506 6 20.530 1.800 45
1507 7 20.540 1.810 45
1508 8 20.540 1.810 451509 9 20.550 1.820 45
1510 10 20.555 1.825 45
1512 12 20.560 1.830 45
1514 14 20.570 1.840 45
1516 16 20.575 1.845 45
1518 18 20.580 1.850 451520 20 20.585 1.855 45
1525 25 20.590 1.860 45
1530 30 20.610 1.880 45
1540 40 20.640 1.910 45
1550 50 20.680 1.950 451600 60 20.690 1.960 45
1620 80 20.710 1.980 45
1640 100 20.730 2.000 45
1700 120 20.740 2.010 45
1730 150 20.760 2.030 45
1800 180 20.780 2.050 45
1900 240 20.810 2.080 45
2000 300 20.830 2.100 45
2122 382 20.860 2.130 45
2200 420 20.880 2.150 45
2300 480 20.890 2.160 459/15/98 2400 540 20.900 2.170 45
0100 600 20.910 2.180 450200 660 20.920 2.190 450300 720 20.940 2.210 450400 780 20.950 2.220 450500 840 20.960 2.230 45
0600 900 20.970 2.240 45
0700 960 20.980 2.250 450800 1020 20.985 2.255 450900 1080 20.990 2.260 451000 1140 21.000 2.270 451100 1200 21.000 2.270 451200 1260 21.000 2.270 45
1300 1320 21.000 2.270 45
1400 1380 21.000 2.270 45
1500 1440 21.010 2.280 451600 1500 21.010 2.280 451700 1560 21.010 2.280 45
1800 1620 21.020 2.290 451920 1700 21.030 2.300 452000 1740 21.040 2.310 45
2100 1800 21.050 2.320 45
2200 I860 21.060 2.330 45
2300 1920 21.070 2.340 45

9/16/98 2400 1980 21.070 2.340 45
0100 2040 21.070 2.340 45
0200 2100 21.070 2.340 45
0300 2160 21.070 2.340 45
0400 2220 21.080 2.350 45
0500 2280 21.080 2.350 45
0600 2340 21.080 2.350 450700 2400 21.080 2.350 450800 2460 21.090 2.360 45
0900 2520 21.090 2.360 451000 2580 21.090 2.360 451100 2640 21.090 2.360 451200 2700 21.090 2.360 451300 2760 21.090 2.360 451400 2820 21.090 2.360 451500 2880 21.090 2.360 45 Pump Off

Drawdown DatàFofPumping Well PC-70

Constant Discharge Test of Henderson Well PC-70

Kerr-McGee Henderson Facility Henderson NV
Test Date September 14-17 1998

Pre-Test Water Level 18.73 feet top of casing

Pumping Rate 45gpm

Date

24 Hour

Clock

Time

Elapsed Time

Since Test

Started

minutes

Depth to

Water

feet

Drawdown

feet

Pumping

Rate

gpm Remarks

9/14/98 1500 18.730 0.000 StaticWL

1500.5 0.5 20.450 1.720 45

1501 20.490 1.760 45

1502 20.500 1.770 45

1503 20.510 1.780 45

1504 20.515 1385 45

1505 20.520 1.790 45

1506 20.530 1.800 45

1507 20.540 1.810 45

1508 20.540 1.810 45

1509 20.550 1.820 45

1510 10 20.555 1.825 45

1512 12 20.560 1.830 45

1514 14 20.570 1.840 45

1516 16 20.575 1.845 45

1518 18 20.580 1.850 45

1520 20 20.585 1.855 45

1525 25 20.590 1.860 45

1530 30 20.610 1.880 45

1540 40 20.640 1.910 45

1550 50 20.680 1.950 45

1600 60 20.690 1.960 45

1620 80 20.710 1.980 45

1640 100 20.730 2.000 45

1700 120 20.740 2.010 45

1730 150 20.760 2.030 45

1800 180 20.780 2.050 45

1900 240 20.810 2.080 45

2000 300 20.830 2.100 45

2122 382 20.860 2.130 45

2200 420 20.880 2.150 45

2300 480 20.890 2.160 45

/15/98 2400 540 20.900 2.170 45

0100 600 20.910 2.180 45

0200 660 20.920 2.190 45

0300 720 20.940 2.210 45

0400 780 20.950 2.220 45

0500 840 20.960 2.230 45

0600 900 20.970 2.240 45

0700 960 20.980 2.250 45

0800 1020 20.985 2.255 45

0900 1080 20.990 2.260 45

1000 1140 21.000 2.270 45

1100 1200 21.000 2.270 45

1200 1260 21.000 2.270 45

1300 1320 21.000 2.270 45

1400 1380 21.000 2.270 45

1500 1440 21.010 2.280 45

1600 1500 21.010 2.280 45

1700 1560 21.010 2.280 45

1800 1620 21.020 2.290 45

1920 1700 21.030 2.300 45

2000 1740 21.040 2.310 45

2100 1800 21.050 2.320 45

2200 1860 21.060 2.330 45

2300 1920 21.070 2.340 45

9/16/98 2400 1980 21.070 2.340 45

0100 2040 21.070 2.340 45

0200 2100 21.070 2.340 45

0300 2160 21 .070 2.340 45

0400 2220 21.080 2.350 45

0500 2280 21 .080 2.350 45

0600 2340 21.080 2.350 45

0700 2400 21 .080 2.350 45

0800 2460 21.090 2.360 45

0900 2520 21.090 2.360 45

1000 2580 21.090 2.360 45

1100 2640 21.090 2.360 45

1200 2700 21.090 2.360 45

1300 2760 21.090 2.360 45

1400 2820 21.090 2.360 45

1500 2880 21.090 2.360 45 Pump Off



Recovery Data for Pumping Well £c-70 
Constant Discharge Test of Henderson Well PC-70 

Kerr-McGee Henderson Facility, Henderson, NV 
Test Date: September 14-17,1998

Pre-Test Water Level: 18.73 feet below top of casing 
Pumping Rate: 45gpm

Date

24 Hour 
Clock
Time

Time Since 
Pump Test 

Started 
(t, minutes)

Time Since 
Pump Stopped 

(t't minutes) Ratio t/t'

Depth to 
Water 
(feet)

Residual 
Drawdown 

(s', feet) Remarks

9/16/98 1500 2880.0 0.0 288000.0 21.090 2.360 Pump Off
1500.5 2880.5 0.5 5761.0 19.290 0.560
1501 2881 1.0 2881.0 19.240 0.510
1502 2882 2.0 1441.0 19.220 0.490
1503 2883 3.0 961.0 19.205 0.475
1504 2884 4.0 721.0 19.200 0.470
1505 2885 5.0 577.0 19.190 0.460
1506 2886 6.0 481.0 19.180 0.450
1507 2887 7.0 412.4 19.170 0.440
1508 2888 8.0 361.0 19.160 0.430
1509 2889 9.0 321.0 19.155 0.425
1510 2890 10.0 289.0 19.150 0.420
1512 2892 12.0 241.0 19.140 0.410
1514 2894 14.0 206.7 19.140 0.410
1516 2896 16.0 181.0 19.130 0.400
1518 2898 18.0 161.0 19.125 0.395
1520 2900 20.0 145.0 19.120 0.390
1525 2905 25.0 116.2 19.100 0.370
1530 2910 30.0 97.0 19.090 0.360
1540 2920 40.0 73.0 19.060 0.330
1550 2930 50.0 58.6 19.050 0.320
1600 2940 60.0 49.0 19.040 0.310
1620 2960 80.0 37.0 19.020 0.290
1640 2980 100.0 29.8 19.000 0.270
1700 3000 120.0 25.0 18.990 0.260
1730 3030 150.0 20.2 18.970 0.240
1800 3060 180.0 17.0 18.950 0.220
1930 3150 270.0 11.7 18.930 0.200
2100 3240 360.0 9.0 18.920 0.190

9/17/98 2400 3420 540.0 6.3 18.900 0.170
0500 3720 840.0 4.4 18.860 0.130
0700 3840 960.0 4.0 18.850 0.120
1000 4020 1140.0 3.5 18.830 0.100
1210 4150 1270.0 3.3 18.820 0.090 End of Test

Recovery Oath for Pumping Well PC-70

Constant Discharge Test of Henderson Well PC-70

Kerr-McGee Henderson Facility Henderson NV
Test Date September 14-17 1998

Pre-Test Water Level 18.73 feet below top of casing

Pumping Rate 45gpm

Time Since

24 Hour Pump Test Time Since Depth to Residual

Clock Started Pump Stopped Water Drawdown

Date Time minutes minutes Ratio Ut feet feet Remarks

9/16/98 1500

1500.5

1501

1502

1503

1504

1505

1506

1507

1508

1509

1510

1512

1514

1516

1518

1520

1525

1530

1540

1550

1600

1620

1640

1700

1730

1800

1930

2100

2880.0

2880.5

2881

2882

2883

2884

2885

2886

2887

2888

2889

2890

2892

2894

2896

2898

2900

2905

2910

2920

2930

2940

2960

2980

3000

3030

3060

3150

3240

0.0

0.5

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

12.0

14.0

16.0

18.0

20.0

25.0

30.0

40.0

50.0

60.0

80.0

100.0

120.0

150.0

180.0

270.0

360.0

288000.0

5761.0

2881.0

1441.0

961.0

721.0

577.0

481.0

412.4

361.0

321.0

289.0

241.0

206.7

181.0

161.0

145.0

116.2

97.0

73.0

58.6

49.0

37.0

29.8

25.0

20.2

17.0

11.7

9.0

21.090

19.290

19.240

19.220

19.205

19.200

19.190

19.180

19.170

19.160

19.155

19.150

19.140

19.140

19.130

19.125

19.120

19.100

19.090

19.060

19.050

19.040

19.020

19.000

18.990

18.970

18.950

18.930

18.920

2.360

0.560

0.510

0.490

0.475

0.470

0.460

0.450

0.440

0.430

0.425

0.420

0.410

0.410

0.400

0.395

0.390

0.370

0.360

0.330

0.320

0.310

0.290

0.270

0.260

0.240

0.220

0.200

0.190

Pump Off

9/17/98 2400

0500

0700

1000

1210

3420

3720

3840

4020

4150

540.0

840.0

960.0

1140.0

1270.0

6.3

4.4

4.0

3.5

3.3

18.900

18.860

18.850

18.830

18.820

0.170

0.130

0.120

0.100

0.090 End of Test
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CALCULATION OF AQUIFER COEFFICIENTS FOR TEST WELL PC-70 
CONSTANT DISCHARGE PUMPING TEST 
OF PITTMAN LATERAL TEST WELL PC-70

Jacobs Semi-Log Straight-Line Analysis of Drawdown Data

Transmissivity = 49,500 gallons per day per foot 
Permeability = 1,547 gallons per day per square foot 
(49500/32 feet of saturation)
Hydraulic Conductivity = 207 feet per day (1547/7.48gallons per cubic foot)

Jacobs Semi-Log Straight-Line Analysis of Recovery Data

Transmissivity = 69,882 gallons per day per foot 
Permeability = 2,184 gallons per day per square foot 
(69882/32 feet of saturation)
Hydraulic Conductivity = 292 feet per day (2184/7.48gallons per cubic foot)

CALCULATION OF AQUIFER COEFFICIENTS FOR TEST WELL PC-70

CONSTANT DISCHARGE PUMPING TEST

OF PITTMAN LATERAL TEST WELL PC-70

Jacobs Semi-Log Straight-Line Analysis of Drawdown Data

Transmissivity 49500 gallons per day per foot

Permeability 1547 gallons per day per square foot

49500/32 feet of saturation

Hydraulic Conductivity 207 feet per day 547/7.48gallons per cubic foot

Jacobs Semi-Log Straight-Line Analysis of Recovery Data

Transmissivity 69882 gallons per day per foot

Permeability 2184 gallons per day per square foot

69882/32 feet of saturation

Hydraulic Conductivity 292 feet per day 2184/7.48gallons per cubic foot
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Drawdown Data For Observation Well PC-17
Constant Discharge Test of Henderson Well PC-70

Kerr-McGee Henderson Facility, Henderson, NV
Test Date: September 14-17,1998

Pre-Test Water Level: 18.10 feet below top of casing
Pumping Rate: 45gpm

hlapsed Time
24 Hour Since Test Depth to Pumping

Clock Started Water Drawdown Rate
Date Time (minutes) (feet) (feet) (qpm) Remarks
9/14/98 1500 0 18.100 0.000 0 Static WL

1502.5 2.5 18.300 0.200 45
1511 11 18.330 0.230 45
1515 15 18.340 0.240 45
1519 19 18.350 0.250 45
1521 21 18.350 0.250 45
1527 27 18.360 0.260 45
1531 31 18.380 0.280 45
1541 41 18.390 0.290 45
1553 53 18.410 0.310 45
1602 62 18.420 0.320 45
1623 83 18.430 0.330 45
1643 103 18.440 0.340 45
1703 123 18.460 0.360 45
1732 153 18.470 0.370 45
1802 182 18.490 0.390 45
1903 243 18.510 0.410 45
2002 302 18.530 0.430 45
2123 383 18.550 0.450 45
2205 425 18.560 0.460 45
2302 482 18.570 0.470 45

9/15/98 0002 542 18.580 0.480 45
0102 602 18.585 0.485 45
0202 662 18.590 0.490 45
0302 722 18.595 0.495 45
0402 782 18.600 0.500 45
0502 842 18.610 0.510 45
0602 902 18.620 0.520 45
0702 962 18.620 0.520 45
0802 1022 18.630 0.530 45
0902 1082 18.630 0.530 45
1002 1142 18.635 0.535 45
1102 1202 18.640 0.540 45
1202 1262 18.650 0.550 45
1302 1322 18.650 0.550 45
1402 1382 18.660 0.560 45
1502 1442 18.660 0.560 45
1602 1502 18.660 0.565 45
1702 1562 18.665 0.565 45
1802 1622 18.665 0.565 45 .
1902 1682 18.670 0.570 45
2002 1742 18.680 0.580 45
2102 1802 18.685 0.585 45
2202 1862 18.690 0.590 45
2302 1922 18.690 0.590 45

9/16/98 0002 1982 18.690 0.595 45
0102 2042 18.700 0.600 45
0202 2102 18.700 0.600 45
0302 2162 18.700 0.605 45
0402 2222 18.700 0.605 45
0502 2282 18.700 0.605 45
0602 2342 18.710 0.610 45
0702 2402 18.710 0.610 45
0802 2462 18.730 0.615 45
0902 2522 18.730 0.615 45
1002 2582 18.730 0.620 45
1102 2642 18.730 0.620 45
1202 2702 18.730 0.625 45
1302 2762 18.730 0.625 45
1402 2822 18.730 0.630 45
1500 2880 18.730 0.630 45 Pump Off

DrawdowriData For Observation Well PC-Il

Constant Discharge Test of Henderson Well PC-lO
Kerr-McGee Henderson Facility Henderson NV

Test Date September 14-17 1998

Pre-Test Water Level 18.10 feet below top of casing

Pumping Rate 45gpm

Date

24 Hour

Clock

Time

Elapsed Time

Since Test

Started

minutes

Depth to

Water

feet

Drawdown

feet

Pumping
Rate

gpm Remarks

9/14/98 1500 18.100 0.000 StaticWL

1502.5 2.5 18.300 0.200 45
1511 11 18.330 0.230 45

1515 15 18.340 0.240 45
1519 19 18.350 0.250 45

1521 21 18.350 0.250 45

1527 27 18.360 0.260 45
1531 31 18.380 0.280 45
1541 41 18.390 0.290 45

1553 53 18.410 0.310 45
1602 62 18.420 0.320 45

1623 83 18.430 0.330 45

1643 103 18.440 0.340 45
1703 123 18.460 0.360 45

1732 153 18.470 0.370 45
1802 182 18.490 0.390 45

1903 243 18.510 0.410 45
2002 302 18.530 0.430 45
2123 383 18.550 0.450 45

2205 425 18.560 0.460 45
2302 482 18.570 0.470 45

9/15/98 0002 542 18.580 0.480 45
0102 602 18.585 0.485 45
0202 662 18.590 0.490 45

0302 722 18.595 0.495 45
0402 782 18.600 0.500 45
0502 842 18.610 0.510 45

0602 902 18.620 0.520 45
0702 962 18.620 0.520 45

0802 1022 18.630 0.530 45
0902 1082 18.630 0.530 45
1002 1142 18.635 0.535 45

1102 1202 18.640 0.540 45
1202 1262 18.650 0.550 45
1302 1322 18.650 0.550 45
1402 1382 18.660 0.560 45
1502 1442 18.660 0.560 45
1602 1502 18.660 0.565 45
1702 1562 18.665 0.565 45
1802 1622 18.665 0.565 45
1902 1682 18.670 0.570 45
2002 1742 18.680 0.580 45

2102 1802 18.685 0.585 45
2202 1862 18.690 0.590 45
2302 1922 18.690 0.590 45

9/16/98 0002 1982 18.690 0.595 45
0102 2042 18.700 0.600 45
0202 2102 18.700 0.600 45
0302 2162 18.700 0.605 45
0402 2222 18.700 0.605 45
0502 2282 18.700 0.605 45
0602 2342 18.710 0.610 45
0702 2402 18.710 0.610 45
0802 2462 18.730 0.615 45
0902 2522 18.730 0.615 45
1002 2582 18.730 0.620 45
1102 2642 18.730 0.620 45
1202 2702 18.730 0.625 45
1302 2762 18.730 0.625 45
1402 2822 18.730 0.630 45
1500 2880 18.730 0.630 45 Pump Off



Recovery Data for Observation Well PC-17 
Constant Discharge Test of Henderson Well PC-70 

Kerr-McGee Henderson Facility, Henderson, NV 
Test Date: September 14-17,1998

Pre-Test Water Level: 18.10 feet below top of casing 
Pumping Rate: 45gpm

Date

24 Hour 
Clock
Time

Time Since 
Pump Test 

Started 
(t, minutes)

Time Since 
Pump Stopped 

(f, minutes) Ratio t/t'

Depth to 
Water 
(feet)

Residual 
Drawdown 

(s', feet) Remarks

9/16/98 1500 2880 0.0 288000.0 18.730 0.630 Pump Off
1511 2891 11.0 262.8 18.480 0.380 Recovery
1517 2897 17.0 170.4 18.470 0.370
1526 2906 26.0 111.8 18.440 0.340
1536 2916 36.0 81.0 18.430 0.330
1546 2926 46.0 63.6 18.420 0.320
1556 2936 56.0 52.4 18.410 0.310
1616 2956 76.0 38.9 18.380 0.280
1640 2980 100.0 29.8 18.370 0.270
1700 3000 120.0 25.0 18.360 0.260
1730 3030 150.0 20.2 18.350 0.250
1800 3060 180.0 17.0 18.330 0.230
1930 3120 240.0 13.0 18.310 0.210
2100 3240 360.0 9.0 18.300 0.200

9/17/98 2400 3420 540.0 6.3 18.280 0.180
0500 3720 840.0 4.4 18.240 0.140
0700 3840 960.0 4.0 18.220 0.120
1000 4020 1140.0 3.5 18.190 0.090
1210 4150 1270.0 3.3 18.170 0.070 End of Test

Recovery Data tor Observation Well PG-17

Constant Discharge Test of Henderson Well PC-70

Kerr-McGee Henderson Facility Henderson NV
Test Date September 14-17 1998

Pre-Test Water Level 18.10 feet below top of casing

Pumping Rate 45gpm

Time Since

24 Hour Pump Test Time Since Depth to Residual

Date

Clock

Time

Started

minutes

Pump Stopped

minutes Ratio Vt

Water

feet

Drawdown

feet Remarks

9/16/98 1500

1511

1517

1526

1536

2880

2891

2897

2906

2916

0.0

11.0

17.0

26.0

36.0

288000.0

262.8

170.4

111.8

81.0

18.730

18.480

18.470

18.440

18.430

0.630

0.380

0.370

0.340

0.330

Pump Off

Recovery

1546

1556

1616

1640

1700

1730

1800

1930

2100

2926

2936

2956

2980

3000

3030

3060

3120

3240

46.0

56.0

76.0

100.0

120.0

150.0

180.0

240.0

360.0

63.6

52.4

38.9

29.8

25.0

20.2

17.0

iao
9.0

18.420

18.410

18.380

18.370

18.360

18.350

18.330

18.310

18.300

0.320

0.310

0.280

0.270

0.260

0.250

0.230

0.210

0.200

9/17/95 2400

0500

0700

1000

1210

3420

3720

3840

4020

4150

540.0

840.0

960.0

1140.0

1270.0

6.3

4.4

4.0

3.5

3.3

18.280

18.240

18.220

18.190

18.170

0.180

0.140

0.120

0.090

0.070 End of Test



Drawdown Data For Observation Well PC-18
Constant Discharge Test of Henderson Well PC-70

Kerr-McGee Henderson Facility, Henderson, NV
Test Date: September 14-17,1998

Pre-Test Water Level: 19.42 feet top of casing
Pumping Rate: 45gpm

Elapsed Time
24 Hour Since Test Depth to PumpingClock Started Water Drawdown RateDate Time (minutes) (feet) (feet) (qpm) Remarks

9/14/98 1500 0 19.420 0.001 0 Static WL1513 13 19.490 0.070 451517 17 19.500 0.080 451522 22 19.510 0.090 451528 28 19.510 0.090 451533 33 19.520 0.100 451543 43 19.530 0.110 451555 55 19.540 0.120 451604 64 19.550 0.130 451625 85 19.560 0.140 451645 105 19.560 0.140 451705 125 19.570 0.150 451734 154 19.590 0.170 451804 184 19.600 0.180 451905 245 19.620 0.200 452005 305 19.640 0.220 452125 385 19.650 0.230 452207 427 19.670 0.250 452304 484 19.670 0.250 459/15/98 0004 544 19.690 0.270 450104 604 19.700 0.280 450204 664 19.705 0.285 450304 724 19.710 0.290 450404 784 19.715 0.295 450504 844 19.720 0.300 450604 904 19.730 0.310 450704 964 19.730 0.310 450804 1024 19.740 0.320 450904 1084 19.750 0.330 451004 1144 19.760 0.340 451104 1204 19.770 0.350 451204 1264 19.770 0.350 451304 1324 19.770 0.350 451404 1384 19.770 0.350 451504 1444 19.770 0.350 451604 1504 19.770 0.350 451704 1564 19.770 0.350 451804 1624 19.770 0.350 451904 1684 19.775 0.355 452004 1744 19.775 0.355 452104 1804 19.780 0.360 452204 1864 19.790 0.370 452304 1924 19.790 0.370 459/16/98 0004 1984 19.790 0.370 450104 2044 19.800 0.380 450204 2104 19.800 0.380 450304 2164 19.800 0.380 450404 2224 19.810 0.390 450504 2284 19.810 0.390 450604 2344 19.810 0.390 450704 2404 19.820 0.400 450804 2464 19.820 0.400 450904 2524 19.830 0.410 451004 2584 19.830 0.410 451104 2644 19.830 0.410 451204 2704 19.830 0.410 451304 2764 19.835 0.415 451404 2824 19.835 0.415 451500 2880 19.840 0.420 45 Pump Off
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CALCULATION OF AQUIFER COEFFICIENTS FOR OBSERVATION WELL PC-17 
CONSTANT DISCHARGE PUMPING TEST 
OF PITTMAN LATERAL TEST WELL PC-70

Jacobs Semi-Log Straight-Line Analysis of Drawdown Data

Transmissivity = 49,500 gallons per day per foot 
Permeability = 1,500 gallons per day per square foot 
(49500/33 feet of saturation)
Hydraulic Conductivity = 201 feet per day (1500/7.48gallons per cubic foot) 
Storage Coefficient = 0.08

Theis Log-Log Type Curve Match Analysis of Drawdown Data

Transmissivity = 56,048 gallons per day per foot 
Permeability = 1,698 gallons per day per square foot 
(56048/33 feet of saturation)
Hydraulic Conductivity = 227 feet per day (1698/7.48gallons per cubic foot) 
Storage Coefficient = 0.08

Boulton Log-Log Delayed Drainage Curve Match Analysis of Drawdown Data

Transmissivity = 46,877 gallons per day per foot 
Permeability = 1,421 gallons per day per square foot 
(46877/33 feet of saturation)
Hydraulic Conductivity =190 feet per day (1421/7.48gallons per cubic foot) 
Storage Coefficient = 0.09

Jacobs Semi-Loo Straight-Line Analysis of Recovery Data

Transmissivity = 79,200 gallons per day per foot 
Permeability = 2,400 gallons per day per square foot 
(79200/33 feet of saturation)
Hydraulic Conductivity = 321 feet per day (2400/7.48gallons per cubic foot)

CALCULATION OF AQUIFER COEFFICIENTS FOR OBSERVATION WELL PC-17

CONSTANT DISCHARGE PUMPING TEST
OF PITTMAN LATERAL TEST WELL PC-b

Jacobs Semi-Log Straight-Line Analysis of Drawdown Data

Transmissivity 49500 gallons per day per foot

Permeability 1500 gallons per day per square foot

49500/33 feet of saturation

Hydraulic Conductivity 201 feet per day 1500/7.48gallons per cubic foot

Storage Coefficient 0.08

Theis Log-Log Type Curve Match Analysis of Drawdown Data

Transmissivity 56048 gallons per day per foot

Permeability 1698 gallons per day per square foot

56048/33 feet of saturation

Hydraulic Conductivity 227 feet per day 1698/7.48gallons per cubic foot

Storage Coefficient 0.08

Boulton Log-Log Delayed Drainage Curve Match Analysis of Drawdown Data

Transmissivity 46877 gallons per day per foot

Permeability 1421 gallons per day per square foot

46877/33 feet of saturation

Hydraulic Conductivity 190 feet per day 1421/7.48gallons per cubic foot

Storage Coefficient 0.09

Jacobs Semi-Log Straight-Line Analysis of Recovery Data

Transmissivity 79200 gallons per day per foot

Permeability 2400 gallons per day per square foot

79200/33 feet of saturation

Hydraulic Conductivity 321 feet per day 2400/7.48gallons per cubic foot
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Drawdown Data For Observation Well PC-18 
Constant Discharge Test of Henderson Well PC-70 

Kerr-McGee Henderson Facility, Henderson, NV 
Test Date: September 14-17,1998

Pre-Test Water Level: 19.42 feet top of casing 
Pumping Rate: 45gpm

24 Hour
Elapsed Time 

Since Test 
Started 

(minutes)
Depth to PumpingClock Water Drawdown Rate

Date Time (feet) (feet) (gpm) Remarks
9/14/98 1500

1513
1517
1522
1528
1533
1543
1555
1604
1625
1645
1705
1734
1804
1905
2005
2125
2207
2304
0004

0 19.420
19.490
19.500
19.510
19.510
19.520
19.530
19.540
19.550
19.560
19.560
19.570
19.590
19.600
19.620
19.640
19.650
19.670
19.670
19.690
19.700
19.705
19.710
19.715
19.720
19.730
19.730
19.740
19.750
19.760
19.770
19.770
19.770
19.770
19.770
19.770
19.770
19.770
19.775
19.775
19.780
19.790
19.790
19.790
19.800
19.800
19.800
19.610
19.810
19.810
19.820
19.820
19.830
19.830
19.830
19.830
19.835
19.835
19.840

0.001 0 Static WL
13
17
22
28
33
43
55
64
85
105
125
154
184
245
305
385
427
484
544
604
664
724

0.070
0.080

45
45

0.090
0.090
0.100

45
45
45

0.110
0.120

45
45

0.130 45
0.140 45
0.140
0.150

45
45

0.170 45
0.180 45
0.200
0.220
0.230

45
45
45

9/15/98
0.250
0.250
0.270

45
45
45

0104
0204
0304

0.280
0.285
0.290

45
45
45

0404 784 0.295 45
0504 844

904
964
1024
1084
1144
1204
1264
1324
1384
1444
1504
1564
1624
1684

0.300 45
0604 0.310 45
0704
0804 0.310

0.320
45
45

0904 0.330 45
1004
1104
1204
1304
1404
1504
1604
1704
1804
1904

0.340 45
0.350
0.350

45
45

0.350 45
0.350 45
0.350 45
0.350 45
0.350
0.350

45
45

0.355 45
2004 1744

1804
1864
1924
1984

0.355 45
2104
2204
2304
0004

0.360
0.370

45
45

9/16/98 0.370
0.370

45
45

0104
0204
0304
0404
0504
0604

2044
2104
2164
2224
2284
2344
2404
2464
2524
2584
2644
2704
2764
2824
2880

0.380
0.380
0.380
0.390
0.390
0.390

45
45
45
45
45
45

0704 0.400 45
0804 0.400 45
0904 0.410 45
1004
1104
1204
1304
1404
1500

0.410 45
0.410 45
0.410 45
0.415 45
0.415 45
0.420 45 Pump Off
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Recovery Data for Observation Well PC-18
Constant Discharge Test of Henderson Well PC-70

Kerr-McGee Henderson Facility, Henderson, NV
Test Date: September 14-17,1998

Pre-Test Water Level: 19.42 feet below top of casing
Pumping Rate: 45gpm

Time Since
24 Hour Pump Test Time Since Depth to Residual

Clock Started Pump Stopped Water Drawdown
Date Time (t. minutes) (f, minutes) Ratio t/t' (feet) (s', feet) Remarks

9/16/98 1500 2880 0.0 288000.0 19.840 0.420 Pump Off
1513 2893 13.0 222.5 19.730 0.310 Recovery
1519 2899 19.0 152.6 19.710 0.290
1527 2907 27.0 107.7 19.705 0.285
1538 2918 38.0 76.8 19.700 0.280
1548 2928 48.0 61.0 19.690 0.270
1558 2938 58.0 50.7 19.680 0.260
1618 2958 78.0 37.9 19.670 0.250
1640 2980 100.0 29.8 19.660 0.240
1700 3000 120.0 25.0 19.650 0.230
1730 3030 150.0 20.2 19.640 0.220
1800 3060 180.0 17.0 19.630 0.210
1930 3150 270.0 11.7 19.610 0.190
2100 3240 360.0 9.0 19.600 0.180

9/17/98 2400 3420 540.0 6.3 19.580 0.160
0500 3720 840.0 4.4 19.550 0.130
0700 3840 960.0 4.0 19.540 0.120
1000 4020 1140.0 3.3 19.520 0.100
1210 4150 1270.0 3.0 19.510 0.090 End of Test

Recovery Data for Observation Well PC-18

Constant Discharge Test of Henderson Well PC-70

Kerr-McGee Henderson Facility Henderson NV
Test Date September 14-17 1998

Pre-Test Water Level 19.42 feet below top of casing

Pumping Rate 45gpm

Date

24 Hour

Clock

Time

Time Since

Pump Test

Started

minutes

Time Since

Pump Stopped

minutes Ratio Ut

Depth to

Water

feet

Residual

Drawdown

feet Remarks

9/16/98

9/17/98

1500

1513

1519

1527

1538

1548

1558

1618

1640

1700

1730

1800

1930

2100

2400

0500

0700

1000

1210

2880

2893

2899

2907

2918

2928

2938

2958

2980

3000

3030

3060

3150

3240

3420

3720

3840

4020

4150

0.0

13.0

19.0

27.0

38.0

48.0

58.0

78.0

100.0

120.0

150.0

180.0

270.0

360.0

540.0

840.0

960.0

1140.0

1270.0

288000.0

222.5

152.6

107.7

76.8

61.0

50.7

37.9

29.8

25.0

20.2

17.0

11.7

9.0

6.3

4.4

4.0

3.3

3.0

19.840

19.730

19.710

19.705

19.700

19.690

19.680

19.670

19.660

19.650

19.640

19.630

19.610

19.600

19.580

19.550

19.540

19.520

19.510

0.420

0.310

0.290

0.285

0.280

0.270

0.260

0.250

0.240

0.230

0.220

0.210

0.190

0.180

0.160

0.130

0.120

0.100

0.090

Pump Off

Recovery

End of Test
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CALCULATION OF AQUIFER COEFFICIENTS FOR OBSERVATION WELL PC-18 
CONSTANT DISCHARGE PUMPING TEST 
OF PITTMAN LATERAL TEST WELL PC-70

Jacobs Semi-Log Straight-Line Analysis of Drawdown Data

Transmissivity = 40,966 gallons per day per foot 
Permeability = 1,241 gallons per day per square foot 
(40,966/33 feet of saturation)
Hydraulic Conductivity = 166 feet per day (1241/7.48gallons per cubic foot) 
Storage Coefficient = 0.03

Theis Log-Log Type Curve Match Analysis of Drawdown Data

Transmissivity = 54,282 gallons per day per foot 
Permeability = 1,645 gallons per day per square foot 
(54282/33 feet of saturation)
Hydraulic Conductivity = 220 feet per day (1645/7.48gallons per cubic foot) 
Storage Coefficient = 0.08

Boulton Log-Log Delayed Drainage Curve Match Analysis of Drawdown Data

Transmissivity = 53,714 gallons per day per foot 
Permeability = 1,628 gallons per day per square foot 
(53714/33 feet of saturation)
Hydraulic Conductivity = 218 feet per day (1628/7.48gallons per cubic foot) 
Storage Coefficient = 0.09

Jacobs Semi-Log Straight-Line Analysis of Recovery Data

Transmissivity = 108,000 gallons per day per foot 
Permeability = 3,273 gallons per day per square foot 
(108000/33 feet of saturation)
Hydraulic Conductivity = 438 feet per day (3273/7.48gallons per cubic foot)

)

CALCULATION OF AQUIFER COEFFICIENTS FOR OBSERVATION WELL PC-18

CONSTANT DISCHARGE PUMPING TEST
OF PITTMAN LATERAL TEST WELL PC-b

Jacobs Semi-Log Straight-Line Analysis of Drawdown Data

Transmissivity 40966 gallons per day per foot

Permeability 1241 gallons per day per square foot

40966/3 feet of saturation

Hydraulic Conductivity 166 feet per day 1241/7.48gallons per cubic foot

Storage Coefficient 0.03

Theis Log-Log Type Curve Match Analysis of Drawdown Data

Transmissivity 54282 gallons per day per foot

Permeability 1645 gallons per day per square foot

54282/33 feet of saturation

Hydraulic Conductivity 220 feet per day 1645/7.48gallons per cubic foot

Storage Coefficient 0.08

Boulton Log-Log Delayed Drainage Curve Match Analysis of Drawdown Data

Transmissivity 53714 gallons per day per foot

Permeability 1628 gallons per day per square foot

53714/33 feet of saturation

Hydraulic Conductivity 218 feet per day 162817.48gallons per cubic foot

Storage Coefficient 0.09

Jacobs Semi-Log Straight-Line Analysis of Recovery Data

Transmissivity 108000 gallons per day per foot

Permeability 3273 gallons per day per square foot

108000/33 feet of saturation

Hydraulic Conductivity 438 feet per day 3273/7.48gallons per cubic foot
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Drawdown Data For Observation Well PC-55 
Constant Discharge Test of Henderson Well PC-70 

Kerr-McGee Henderson Facility, Henderson, NV 
Test Date: September 14-17,1998
Pre-Test Water Level: 17.87 feet top of casing 

Pumping Rate: 45gpm

Date
24 Hour 
Clock 
Time

Elapsed Time 
Since Test 

Started 
(minutes)

Depth to 
Water 
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Drawdown
(feet)

Pumping
Rate
(gpm) Remarks
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0706
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0906
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1106
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18.050
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0.190
0.195
0.200
0.205
0.210
0.220
0.230
0.240
0.250
0.260
0.270
0.270
0.270
0.270
0.280
0.280
0.280
0.280
0.280
0.290
0.290
0.300
0.300
0.310
0.320
0.330
0.340
0.340
0.340
0.340
0.340
0.350
0.350
0.350
0.350
0.350
0.350
0.355
0.355
0.360

0
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45

Static WL

Pump Off

C
D

C
D

0
0
0
0
0
0
0
0
0
0
M

M
M

0
0
0
0
0
0
0
0
0
0
M

M
M

P
4
0
0
0

-
J

0
0

P
4
0
0

P
4

0
0
0

-
J

0
0
1

S
0

0
0

0
0
1

C
a

4
-

0
0
0

-
J

-
J
0

0
0

0
0

0
O

g
0
0
O

0
0
0
0
0
Q

0
0
0
0
-.

.D
-J

0
-J

0
0
J
0
0
0
-J

h
.O

1
fl
D

.
.

0
0
-.

l-
1
o
c
n
o
la

a
c
o
r4

p
a
o
o

C
0
0
4
0
0
0
C

D
C

4
o
M

M
0
0

P
4
0
0

0
0

P
4
0
0

P
4

0
0

C
lO

t0
0
0

0
0

P
4
0
0

0
0

M
M

M
M

P
JM

P
.M

P
O

M
M

M
M

M
M

-J
.l
o
a
o
1
a
a
w

C
0
0
0
0
0
0
0
0
0
0
0
0

C
0
0
C

C
C

0
0
0
0
0
0
0
0
0
0
0

C
O

I
i

3
c
0

5
v

$
2
1 C

D

0
0
0
0
0
O

0
0
0
O

O
O

0
0
0
0
0
0
0
0
0
0
J
J
J

o
o
o
o
o
o
o
o
b
o
o
c

o
C

o
o

o
o

0
w

0
0
0
C

n
c
n
th

th
th

a
a
a
a
C

a
p
.O

C
C

O
-J

-J
o
o
o
.a

c
a
o
0
-J

o
c
n
th

o
.a

o
-J

O
th

C
II
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
C

fl
0
0
0
0
0
0
0
0
0

0
0

0
0

0
0

0
0

C
D

p
P

p
p
0
0
0
0
0
0
0
0

0
0
0
0
0
p
0
0
0
0
0
0
0
9
9
0
0
0
0
0
0
0
0
0
0
0
p
P

9
p
p
p
P

p
p
0

0
0

0
p

0
9

0C
aO

0C
9P

4M
M

M
M

M
M

M
M

M
P

4M
P

4M
M

M
M

o
o

o
o

o
b

o
o
th

th
th

th
th

th
o
l0

a
a
a
a
a
w

M
O

0
C

O
C

O
0
0
0
0
0
-.

l1
-.

J
-.

lo
th

a
w

M
o
o
.0

0
0
-J

o
a
w

0
C

O
0
o
0
-.

J
o
o

O
C

II
C

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
th

0
th

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

f
l

m
a

a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a

a
a

a
a

a
a

0
th

th
th

th
th

th
th

O
lO

lO
lt
h
th

th
th

th
th

th
O

lt
h
U

lC
fl
C

n
th

th
th

th
th

th
th

C
n
th

th
th

th
th

th
th

th
th

th
th

th
th

th
th

th
th

th
th

th
th

th
th

-V C
O

-V C
D

C
m

D
C

C
O

C
D

1
0

0
C

D r
i .D

D
im

C
O

O
-
r

C
D

-o C
D

-
C

D

m
o

0
D

3

C
D

D
i

D
O

0
0 c
o gc vC

n

-V

C
D

D
C



Recovery Data for Observation Well PC-55
Constant Discharge Test of Henderson Well PC-70

Kerr-McGee Henderson Facility, Henderson, NV
Test Date: September 14-17,1998

Pre-Test Water Level: 17.87 feet below top of casing
Pumping Rate: 45gpm

Time Since
24 Hour Pump Test Time Since Depth to Residual

Clock Started Pump Stopped Water Drawdown
Date Time (t, minutes) (f, minutes) Ratio t/t' (feet) (s', feet) Remarks

9/16/98 1500 2880 0.0 288000.0 18.230 0.360 Pump Off
1515 2895 15.0 193.0 18.160 0.290 Recovery
1522 2902 22.0 131.9 18.160 0.290
1528 2908 28.0 103.9 18.160 0.290
1539 2919 39.0 74.8 18.150 0.280
1549 2929 49.0 59.8 18.140 0.270
1559 2939 59.0 49.8 18.130 0.260
1619 2959 79.0 37.5 18.120 0.250
1640 2980 100.0 29.8 18.110 0.240
1700 3000 120.0 25.0 18.115 0.245
1730 . 3030 150.0 20.2 18.100 0.230
1800 3060 180.0 17.0 18.090 0.220
1930 3120 240.0 13.0 18.080 0.210
2100 3240 360.0 9.0 18.070 0.200

9/17/98 2400 3420 540.0 6.3 18.050 0.180
0500 3720 840.0 4.4 18.020 0.150
0700 3840 960.0 4.0 18.010 0.140
1000 4020 1140.0 3.5 17.980 0.110
1210 4150 1270.0 3.3 17.960 0.090 End of Test

Recovery Data for Obseniàtióæ WØWPC56
Constant Discharge Test of Henderson Well PC-70

Kerr-McGee Henderson Facility Henderson NV
Test Date September 14-17 1998

Pie-Test Water Level 17.87 feet below top of casing

Pumping Rate 45gpm

Time Since

24 Hour Pump Test Time Since Depth to Residual

Clock Started Pump Stopped Water Drawdown

Date Time minutes minutes Ratio Vt feet feet Remarks

9/16/98 1500

1515

1522

1528

1539

2880

2895

2902

2908

2919

0.0

15.0

22.0

28.0

39.0

288000.0

193.0

131.9

103.9

74.8

18.230

18.160

18.160

18.160

18.150

0.360

0.290

0.290

0.290

0.280

Pump Off

Recovery

1549

1559

1619

1640

1700

1730

1800

1930

2100

2929

2939

2959

2980

3000

3030

3060

3120

3240

49.0

59.0

79.0

100.0

120.0

150.0

180.0

240.0

360.0

59.8

49.8

37.5

29.8

25.0

20.2

17.0

13.0

9.0

18.140

18.130

18.120

18.110

18.115

18.100

18.090

18.080

18.070

0.270

0.260

0.250

0.240

0.245

0.230

0.220

0.210

0.200

9/17/98 2400

0500

0700

1000

1210

3420

3720

3840

4020

4150

540.0

840.0

960.0

1140.0

1270.0

6.3

4.4

4.0

3.5

3.3

18.050

18.020

18.010

17.980

17.960

0.180

0.150

0.140

0.110

0.090 End of Test



0.
00

0

-0
.2

00

?
 

-0
.4

00
 

& 1 ■o $ 2 
-0

.6
00

-0
.8

00

_4 
AA

A

A
R

IT
H

M
E

T
IC

 P
L

O
T

 O
F
 D

R
A

W
D

O
W

N
 A

N
D
 R

E
C

O
V

E
R

Y
 D

A
T

A
F

O
R

 O
B

S
E

R
V

A
T

IO
N

 W
E

L
L
 P

C
-5

5
C

O
N

S
T

A
N

T
 D

IS
C

H
A

R
G

E
 T

E
S

T
 O

F
 H

E
N

D
E

R
S

O
N

 M
O

N
IT

O
R

 W
E

L
L
 P

C
-7

0
D

at
e 

o
f 

T
es

t:
 S

ep
te

m
b
er

 1
4
-1

7
,1

9
9
8

0 
50

0 
10

00
 

15
00

 
20

00
 

25
00

 
30

00
 

35
00

 
40

00
 

45
00

T
im

e 
(m

in
ut

es
)

0
.0

0
0

-0
.2

0
0

-0
.4

0
0

-0
.6

0
0

-0
.8

0
0

A
R

IT
H

M
E

T
IC

P
L
O

T
O

F
D

R
A

W
D

O
W

N
A

N
D

R
E

C
O

V
E

R
Y

D
A

T
A

F
O

R
O

B
S

E
R

V
A

T
IO

N
W

E
LL

P
C

-5
5

C
O

N
S

T
A

N
T

D
IS

C
H

A
R

G
E

T
E

S
T

O
F

H
E

N
D

E
R

S
O

N
M

O
N

IT
O

R
W

E
LL

P
C

-7
0

D
a
te

o
f

T
e
s
t

S
e
p
te

m
b
e
r

1
4
-1

7
1
9
9
8

-1
.0

0
0

5
0
0

1
0
0
0

1
5
0
0

2
0
0
0

2
5
0
0

3
0
0
0

3
5

0
0

4
0

0
0

4
5

0
0

T
im

e
m

in
u
te

s



JA
C

O
B

S
 S

E
M

I-
L

O
G

 A
N

A
L

Y
S

IS
 O

F
 T

IM
E
 v

s 
D

R
A

W
D

O
W

N
 

F
O

R
 O

B
S

E
R

V
A

T
IO

N
 W

E
L

L
 P

C
-5

5
C

O
N

S
T

A
N

T
 D

IS
C

H
A

R
G

E
 P

U
M

P
IN

G
 T

E
S

T
 O

F
 H

E
N

D
E

R
S

O
N

 T
E

S
T

 W
E

L
L
 P

C
-7

0
D

at
e 

o
f 

T
es

t:
 S

ep
te

m
b
er

 1
4
-1

7
,1

9
9
8

0
.0

0
0

-0
.1

0
0

-0
.2

0
0

-0
.3

0
0

-0
.4

0
0

-0
.5

0
0

-0
.6

0
0

-0
.7

0
0

-0
.8

0
0

-0
.9

0
0

-1
.0

0
0

0
.1

JA
C

O
B

S
S

E
M

I-
L
O

G
A

N
A

L
Y

S
IS

O
F

T
IM

E
v
s

D
R

A
W

D
O

W
N

F
O

R
O

B
S

E
R

V
A

T
IO

N
W

E
LL

P
C

-5
5

C
O

N
S

T
A

N
T

D
IS

C
H

A
R

G
E

P
U

M
P

IN
G

T
E

S
T

O
F

H
E

N
D

E
R

S
O

N
T

E
S

T
W

E
LL

P
C

-7
0

D
a
te

o
f

T
e
s
t

S
e
p
te

m
b
e
r

1
4
-1

7
1
9
9
8

1
0

1
0
0

1
0

0
0

1
0

0
0

0

T
im

e
m

in
u
te

s



T
H

E
IS

 T
Y

P
E

-C
U

R
V

E
 A

N
A

L
Y

S
IS

L
O

G
-L

O
G
 P

L
O

T
 O

F
 T

IM
E
 v

s 
D

R
A

W
D

O
W

N
 F

O
R

 O
B

S
E

R
V

A
T

IO
N

 W
E

L
L
 P

C
-5

5 
C

O
N

S
T

A
N

T
 D

IS
C

H
A

R
G

E
 P

U
M

P
IN

G
 T

E
S

T
 O

F
 H

E
N

D
E

R
S

O
N

 T
E

S
T

 W
E

L
L
 P

C
-7

0
D

at
e 

o
f 

T
es

t:
 S

ep
te

m
b
er

 1
4
-1

7
,1

9
9
8

W
(u

) =
 1

.0
 

1/
up

 =
 1

.0
 

t =
 5

0 
m

in
ut

es
 

s 
= 

0.
11

 f
oo

t

M
at

ch
 P

oi
nt

I 
0.

10
0

T 
= 

M
W

45
gp

m
W

14
40

m
in

ut
es

/d
ay

)
(4

)(
3.

14
16

)(
0.

11
 fo

ot
)(

7.
48

ga
l/f

t3
)

T 
= 

6
,2

6
7

^
3

7
 =

 4
6,

87
7 

gp
d/

ft

T
he

is
 T

yp
e 

C
ur

ve
S 

= 
m

/4
U

fi?
fi7

ft
2/d

av
1/

50
m

in
1 

(1
60

)2
 (

14
40

m
in

/d
ay

)

S 
= 

0.
03

10
00

0

T
im

e 
(m

in
ut

es
)

1
.0

0
0

0
.1

0
0

0
.0

1
0

T
H

E
IS

T
Y

P
E

-C
U

R
V

E
A

N
A

L
Y

S
IS

L
O

G
-L

O
G

P
L
O

T
O

F
T

IM
E

v
s

D
R

A
W

D
O

W
N

F
O

R
O

B
S

E
R

V
A

T
IO

N
W

E
LL

P
C

-5
5

C
O

N
S

T
A

N
T

D
IS

C
H

A
R

G
E

P
U

M
P

IN
G

T
E

S
T

O
F

H
E

N
D

E
R

S
O

N
T

E
S

T
W

E
LL

P
C

-7
0

D
a
te

o
f

T
e
s
t

S
e
p
te

m
b
e
r

1
4
-1

7
1
9
9
8

1
0

1
0
0

1
0

0
0

1
0

0
0

0

T
im

e
m

in
u
te

s



B
O

U
L

T
O

N
 D

E
L

A
Y

E
D

 D
R

A
IN

A
G

E
 A

N
A

L
Y

S
IS

 
L

O
G

-L
O

G
 P

L
O

T
 O

F
 T

IM
E

 v
s 

D
R

A
W

D
O

W
N
 F

O
R

 O
B

S
E

R
V

A
T

IO
N

 W
E

L
L
 P

C
-5

5 
C

O
N

S
T

A
N

T
 D

IS
C

H
A

R
G

E
 P

U
M

P
IN

G
 T

E
S

T
 O

F
 H

E
N

D
E

R
S

O
N

 T
E

S
T

 W
E

L
L
 P

C
-7

0
D

at
e 

o
f 

T
es

t:
 S

ep
te

m
b
er

 1
4
-1

7
,1

9
9
8

4p
iT

S/
Q

=1
.0

 
47
^

81
= 

1.
0 

t =
 6

5 
m

in
ut

es
 

s 
= 

0.
13

 fo
ot

(1
 )(

45
gp

m
)(

14
40

m
in

ut
es

/d
ay

(4
)(

3.
14

16
)(

0.
13

fo
ot

)(
7.

48
ga

l/f
t3)

r/B
=1

.5
T 

= 
S.

SO
Sf

^/
da

y 
= 

39
,6

66
 g

pd
/ft

r/B
=2

.0
S 

= 
m

r4
V

53
03

ft
2/d

ay
W

6S
m

in
^

T
he

is
 T

yp
e 

C
ur

ve
(1

60
)2
 (

14
40

m
in

/d
ay

)

S 
= 

0.
04

0.
01

0
10

0

1
.0

0
0

0
.1

0
0

0
.0

1
0

B
O

U
LT

O
N

D
E

L
A

Y
E

D
D

R
A

IN
A

G
E

A
N

A
L
Y

S
IS

L
O

G
-L

O
G

P
L
O

T
O

F
T

IM
E

v
s

D
R

A
W

D
O

W
N

F
O

R
O

B
S

E
R

V
A

T
IO

N
W

E
LL

P
C

-5
5

C
O

N
S

T
A

N
T

D
IS

C
H

A
R

G
E

P
U

M
P

IN
G

T
E

S
T

O
F

H
E

N
D

E
R

S
O

N
T

E
S

T
W

E
LL

P
C

-7
0

D
a
te

o
f

T
e
s
t

S
e
p
te

m
b
e
r

1
4
-1

7
1
9
9
8

1
0

1
0
0

1
0

0
0

1
0

0
0

0

T
im

e
m

in
u
te

s



JA
C

O
B

S
 S

E
M

I-
L

O
G

 A
N

A
L

Y
S

IS
 O

F
 t

/f
 v

s 
R

E
S

ID
U

A
L
 D

R
A

W
D

O
W

N
 D

A
T

A
F

O
R

 O
B

S
E

R
V

A
T

IO
N

 W
E

L
L
 P

C
-5

5
C

O
N

S
T

A
N

T
 D

IS
C

H
A

R
G

E
 R

E
C

O
V

E
R

Y
 T

E
S

T
 O

F
 H

E
N

D
E

R
S

O
N

 T
E

S
T

 W
E

L
L
 P

C
-7

0 
D

at
e 

o
f 

R
ec

o
v
er

y
 T

es
t:
 S

ep
te

m
b
er

 1
6
-1

7
,1

9
9
8

0.
00

0

-0
.1

00

-0
.2

00

-0
.3

00
0.

20
ft,

0.
29

ft'
-0

.4
00

-0
.5

00

-0
.6

00

T 
= 

(2
64

x4
5g

pm
1 

(0
.2

9f
t-0

.2
0f

t)
-0

.7
00

T
=
 1

32
,0

00
gp

d/
ft

-0
.8

00

-0
.9

00

-1
.0

00
10

00
.0

R
at

io
 t/

t'

JA
C

O
B

S
S

E
M

I-
L
O

G
A

N
A

L
Y

S
IS

O
F

tJ
V

v
s

R
E

S
ID

U
A

L
D

R
A

W
D

O
W

N
D

A
T

A
F

O
R

O
B

S
E

R
V

A
T

IO
N

W
E

LL
P

C
-5

5

C
O

N
S

T
A

N
T

D
IS

C
H

A
R

G
E

R
E

C
O

V
E

R
Y

T
E

S
T

O
F

H
E

N
D

E
R

S
O

N
T

E
S

T
W

E
LL

P
C

-b

D
a
te

o
f

R
e
c
o
v
e
ry

T
e
s
t

S
e
p
te

m
b
e
r

1
6
-1

7
1
9
9
8

0
.0

0
0

-0
.1

0
0

-0
.2

0
0

-0
.3

0
0

-0
.4

0
0

-0
.5

0
0

-0
.6

0
0

-0
.7

0
0

-0
.8

0
0

-0
.9

0
0

-1
.0

0
0

1
.0

1
0
.0

1
0
0
.0

1
0
0
0
.0

R
a
ti
o

V
t



CALCULATION OF AQUIFER COEFFICIENTS FOR OBSERVATION WELL PC-55 
CONSTANT DISCHARGE PUMPING TEST 
OF PITTMAN LATERAL TEST WELL PC-70

Jacobs Semi-Log Straight-Line Analysis of Drawdown Data

Transmissivity = 66,000 gallons per day per foot 
Permeability = 1,748 gallons per day per square foot 
(66,000/33 feet of saturation)
Hydraulic Conductivity = 239 feet per day (1748/7.48gallons per cubic foot) 
Storage Coefficient = 0.11

Theis Log-Log Type Curve Match Analysis of Drawdown Data

Transmissivity = 46,877 gallons per day per foot 
Permeability = 1,267 gallons per day per square foot 
(46877/37 feet of saturation)
Hydraulic Conductivity =169 feet per day (1287/7.48gallons per cubic foot) 
Storage Coefficient = 0.03

Boulton Log-Log Delayed Drainage Curve Match Analysis of Drawdown Data

Transmissivity = 39,666 gallons per day per foot 
Permeability = 1,072 gallons per day per square foot 
(39666/37 feet of saturation)
Hydraulic Conductivity = 143 feet per day (1072/7.48gallons per cubic foot) 
Storage Coefficient = 0.04

Jacobs Semi-Log Straight-Line Analysis of Recovery Data

Transmissivity = 132,000 gallons per day per foot 
Permeability = 3,568 gallons per day per square foot 
(132000/37 feet of saturation)
Hydraulic Conductivity = 477 feet per day (3568/7.48galIons per cubic foot)

)

CALCULATION OF AQUIFER COEFFICIENTS FOR OBSERVATION WELL PC-55

CONSTANT DISCHARGE PUMPING TEST
OF PITTMAN LATERAL TEST WELL PC-b

Jacobs Semi-Log Straight-Line Analysis of Drawdown Data

Transmissivity 66000 gallons per day per foot

Permeability 1748 gallons per day per square foot

66000/33 feet of saturation

Hydraulic Conductivity 239 feet per day 1748/7.48gallons per cubic foot

Storage Coefficient 0.11

Theis Log-Log Type Curve Match Analysis of Drawdown Data

Transmissivity 46877 gallons per day per foot

Permeability 1267 gallons per day per square foot

46877/37 feet of saturation

Hydraulic Conductivity 169 feet per day 1287/7.48gallons per cubic foot

Storage Coefficient 0.03

Boulton Log-Log Delayed Drainage Curve Match Analysis of Drawdown Data

Transmissivity 39666 gallons per day per foot

Permeability 1072 gallons per day per square foot

39666/37 feet of saturation

Hydraulic Conductivity 143 feet per day 1072/7.48gallons per cubic foot

Storage Coefficient 0.04

Jacobs Semi-Log Straight-Line Analysis of Recovery Data

Transmissivity 132000 gallons per day per foot

Permeability 3568 gallons per day per square foot

132000/37 feet of saturation

Hydraulic Conductivity 477 feet per day 356817.48gallons per cubic foot
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CALCULATION OF AQUIFER COEFFICIENTS 
FROM DISTANCE DRAWDOWN DATA 

CONSTANT DISCHARGE PUMPING TEST 
OF PITTMAN LATERAL TEST WELL PC-70

Jacobs Semi-Log Straight-Line Analysis of Distance-Drawdown Data at 100.Minutes

Transmissivity = 51,652 gallons per day per foot 
Permeability =1,519 gallons per day per square foot 
(51652/34 feet of average saturation)
Hydraulic Conductivity = 203 feet per day (1519/7.48gallons per cubic foot) 
Storage Coefficient = 0.04

Jacobs Semi-Log Straight-Line Analysis of Distance-Drawdown Data at 720 Minutes

Transmissivity = 49,500 gallons per day per foot 
Permeability = 1,456 gallons per day per square foot 
(49500/34 feet of average saturation)
Hydraulic Conductivity =195 feet per day (1456/7.48gallons per cubic foot) 
Storage Coefficient = 0.08

Jacobs Semi-Log Straight-Line Analysis of Distance-Drawdown Data at 1440 Minutes

Transmissivity = 48,490 gallons per day per foot 
Permeability = 1,426 gallons per day per square foot 
(48490/34 feet of average saturation)
Hydraulic Conductivity =191 feet per day (1426/7.48gallons per cubic foot) 
Storage Coefficient = 0.10

Jacobs Semi-Log Straight-Line Analysis of Distance-Drawdown Data at 2160 Minutes

Transmissivity = 51,652 gallons per day per foot 
Permeability = 1,519 gallons per day per square foot 
(51,652/34 feet of average saturation)
Hydraulic Conductivity = 203 feet per day (1519/7.48gallons per cubic foot) 
Storage Coefficient = 0.08

CALCULATION OF AQUIFER COEFFICIENTS
FROM DISTANCE DRAWDOWN DATA

CONSTANT DISCHARGE PUMPING TEST
OF PITTMAN LATERAL TEST WELL PC-70

Jacobs Semi-Log Straight-Line Analysis of Distance-Drawdown Data at lOOMinutes

Transmissivity 51652 gallons per day per foot

Permeability 1519 gallons per day per square foot

1652/34 feet of average saturation

Hydraulic Conductivity 203 feet per day 1519/7.48gallons per cubic foot

Storage Coefficient 0.04

Jacobs Semi-Log Straight-Line Analysis of Distance-Drawdown Data at 720 Minutes

Transmissivity 49500 gallons per day per foot

Permeability 1456 gallons per day per square foot

49500/34 feet of average saturation

Hydraulic Conductivity 195 feet per day 1456/7.48gallons per cubic foot

Storage Coefficient 0.08

Jacobs Semi-Log Straight-Line Analysis of Distance-Drawdown Data at 1440 Minutes

Transmissivity 48490 gallons per day per foot

Permeability 1426 gallons per day per square foot

48490/34 feet of average saturation

Hydraulic Conductivity 191 feet per day 1426/7.4agallons per cubic foot

Storage Coefficient 0.10

Jacobs Semi-Log Straight-Line Analysis of Distance-Drawdown Data at 2160 Minutes

Transmissivity 51652 gallons per day per foot

Permeability 1519 gallons per day per square foot

51652/34 feet of average saturation

Hydraulic Conductivity 203 feet per day 151 9/7.48gallons per cubic foot

Storage Coefficient 0.08



CALCULATION OF AQUIFER COEFFICIENTS 
FROM DISTANCE DRAWDOWN DATA 

CONSTANT DISCHARGE PUMPING TEST 
OF PITTMAN LATERAL TEST WELL PC-70

(continued)

Jacobs Semi-Log Straight-Line Analysis of Distance-Drawdown Data at 2880 Minutes

Transmissivity = 51,652 gallons per day per foot 
Permeability = 1,519 gallons per day per square foot 
(51,652/34 feet of average saturation)
Hydraulic Conductivity = 203 feet per day (1519/7.48gallons per cubic foot) 
Storage Coefficient = 0.08

CALCULATION OF AQUIFER COEFFICIENTS

FROM DISTANCE DRAWDOWN DATA
CONSTANT DISCHARGE PUMPING TEST
OF PITTMAN LATERAL TEST WELL PC-70

continued

Jacobs Semi-Log Straight-Line Analysis of Distance-Drawdown Data at 2880 Minutes

Transmissivity 51652 gallons per day per foot

Permeability 1519 gallons per day per square foot

51652/34 feet of average saturation

Hydraulic Conductivity 203 feet per day 1519/7.48gallons per cubic foot

Storage Coefficient 0.08
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EXECUTIVE SUMMARY

Rate of groundwater movement and aquifer parameters are necessary for ^

determining mass transport in aquifers. Analysis of rate of groundwater movement /

given in this report for the Kerr-McGee Henderson facility have provided useful 

estimates of groundwater velocities at Sites A, B, and C between Pittman Lateral 

and the seep area. Rate of groundwater movement provides an estimate for.rate of 

downgradient mass transport of perchlorate in groundwater between Pittman Lateral 

and the seep area. Perchlorate is considered a nonreactive ion; movement of the ;

center of mass of perchlorate is coincident with average velocity of groundwater. i;

Analysis of testing results indicate that rates of groundwater movement are in ;

the range of 20 to 30 feet per day (ft/d) at Site A, 30 to 45 ft/d at Site B, and 60 to 

85 ft/d at Site C. Summary and conclusions for estimating rate of groundwater f
ii

movement between Pittman Lateral and the seep area are as follows:

j
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1. Groundwater tracer tests and hydraulic tests for the alluvial deposits aquifer 

were conducted at three sites between the area bounded geographically by 

Pittman Lateral and the seep on the south margin of Las Vegas wash. This 

area is located in the southeast part of the Las Vegas Valley, City of 

Henderson, Clark County, Nevada. Testing results were used to estimate rate 

of groundwater movement in the aquifer. Tracer testing consisted of natural 

gradient and drift and pumpback methods. Bromide and deionized water were 

used as tracers. Hydraulic tests consisted of aquifer tests and measurement of 

groundwater gradient.

2. The project area is shown on Figure 1. The sites investigated are: Site A 

south of the Pittman Lateral and south from the City of Henderson - Rapid 

Infiltration Basins (COH-RIB), Site B near monitor well MW-K5 within 

COH-RIB, and Site C north from COH-RIB and south from the seep. Wells and 

piezometers were constructed at the sites for introducing the tracer and for 

monitoring tracer breakthrough. Results for analysis of tracer tests, aquifer 

tests, and groundwater levels indicate that rates of groundwater movement are 

in the range of 20 to 30 ft/d at Site A, 30 to 45 ft/d at Site B, and 60 to 85 ft/d at 

Site C.

3. Groundwater level measurements in the area were obtained prior to and after 

the period of tracer testing to determine direction of groundwater movement 

and magnitude of hydraulic gradient. During the period September 18 to 20, 

2000, depth to groundwater ranged from about 20 feet at Site A to about 1 foot 

at Site C. Groundwater level measurements and contours are shown on 

Figure 2. Direction of groundwater movement was north-northeast and toward 

the seep pumping station. Lateral hydraulic gradient, measured as change in 

head per unit of distance measured in the direction of the steepest change, 

ranged from about 0.008 feet per foot at Site A to about 0.01 at Site C.

£

£
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Groundwater tracer tests and hydraulic tests for the alluvial deposits aquifer

were conducted at three sites between the area bounded geographically by

Pittman Lateral and the seep on the south margin of Las Vegas wash This
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Henderson Clark County Nevada Testing results were used to estimate rate

of groundwater movement in the aquifer Tracer testing consisted of natural

gradient and drift and pumpback methods Bromide and deionized water were

used as tracers Hydraulic tests consisted of aquifer tests and measurement of

groundwater gradient

The project area is shown on Figure The sites investigated are Site

south of the Pittman Lateral and south from the City of Henderson Rapid

Infiltration Basins COH-RIB Site near monitor well MW-K5 within

COH-RIB and Site north from COH-RIB and south from the seep Wells and

piezometers were constructed at the sites for introducing the tracer and for

monitoring tracer breakthrough Results for analysis of tracer tests aquifer

tests and groundwater levels indicate that rates of groundwater movement are

in the range of 20 to 30 ft/d at Site 30 to 45 ft/d at Site and 60 to 85 Nd at

Site

Groundwater level measurements in the area were obtained prior to and after

the period of tracer testing to determine direction of groundwater movement

and magnitude of hydraulic gradient During the period September 18 to 20

2000 depth to groundwater ranged from about 20 feet at Site to about foot

at Site Groundwater level measurements and contours are shown on

Figure Direction of groundwater movement was north-northeast and toward

the seep pumping station Lateral hydraulic gradient measured as change in

head per unit of distance measured in the direction of the steepest change

ranged from about 0.008 feet per foot at Site to about 0.01 at Site



Between Sites A and C average lateral hydraulic gradient was about 0.01.

Measurements of depth to groundwater obtained at the piezometer nest at j

Site C indicate that vertical hydraulic gradient in the alluvial deposits aquifer ;;

was directed upward.

4. Prior to tracer testing, aquifer tests were conducted at the sites to measure 

hydraulic parameters. Transmissivity ranges from 50,000 gallons per day per 

foot at 1:1 hydraulic gradient (gpd/ft) for Site A to 160,000 gpd/ft at Site C. ^

Based on thickness of coarse-grained parts of the aquifer penetrated by wells '

and piezometers at the sites, aquifer thickness ranges from 25 feet at Site B to ;

35 feet at Site C. Hydraulic conductivity ranges from about 1,700 gallons per 

day per square foot of aquifer at 1:1 hydraulic gradient (gpd/ft2) at Site A to 

4,600 gpd/ ft2 at Site C. Aquifer parameters are summarized as follows:

Transmissivity
(gpd/ft)

Aquifer Saturated 
Thickness 

(feet)

Hydraulic
Conductivity

(gpd/ft2)
SITE A 50,000 30 1,700
SITE B 55,000 25 ;2,200
SITEC 160,000 35 4,600

5. Rates of groundwater movement computed using Darcy’s Law and from results 

of tracer test data are summarized as follows:

Natural
Gradient

Deionized
Water

Tracer Tests 
(ft/d)

Natural 
Gradient 
Bromide 

Tracer Test 
(ft/d)

Drift and 
Pumpback 

Bromide Tracer 
Test 
(ft/d)

Natural Gradient 
Darcy’s Law 

(ft/d)
SITE A 25-30 30 — 20
SITES 45 — — 30
SITEC 85 — 60 60
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Between Sites and average lateral hydraulic gradient was about 0.01

Measurements of depth to groundwater obtained at the piezometer nest at

Site indicate that vertical hydraulic gradient in the alluvial deposits aquifer

was directed upward

Prior to tracer testing aquifer tests were conducted at the sites to measure

hydraulic parameters Transmissivity ranges from 50000 gallons per day per

foot at 11 hydraulic gradient gpd/ft for Site to 160000 gpd/ft at Site

Based on thickness of coarse-grained parts of the aquifer penetrated by wells

and piezometers at the sites aquifer thickness ranges from 25 feet at Site to

35 feet at Site Hydraulic conductivity ranges from about 1700 gallons per

day per square foot of aquifer at 11 hydraulic gradient gpd/ft2 at Site to

4600 gpd/ ft2 at Site Aquifer parameters are summarized as follows

Transmissivity

gpd/ft

Aquifer Saturated

Thickness

feet

Hydraulic

Conductivity

gpd/ft2

SITE 50000 30 1700

SITE 55000 25 2200
SITE 160000 35 4600

Rates of groundwater movement computed using Darcys Law and from results

of tracer test data are summarized as follows

Rate of Groundwater Movement

Natural

Gradient

Deionized

Water

Tracer Tests

ft/d

Natural

Gradient

Bromide

Tracer Test

ftd

Drift and

Pumpback
Bromide Tracer

TeØt

fEd

Natural Gradient

Darcys Law

ftld

SITEA 2530 30 --- 20

SITEB 45 --- 30

SITEC 85 --- 60 60



6. Results of tracer testing using deionized water under natural gradient 

conditions indicated rate of groundwater movement to be approximately 25 to 

30 ft/d at Site A, 45 ft/d at Site B, and 85 ft/d at Site C. Rates of groundwater 

movement at Sites B and C are for lower parts of the aquifer where 

breakthrough of tracer was more rapid. Because of large concentrations of 

inorganic ions liberated during the deionized water tracer test at Sites A and C, 

and transient effects of RIB water recharging the shallow groundwater system 

at Sites B and C, results of tracer testing using deionized water are 

approximate.

7. Results of tracer testing using bromide under natural gradient conditions at 

Site A indicated rate of groundwater movement to be approximately 30 ft/d at 

depths of 23, 32 feet, and 40 feet. Breakthrough in lower parts of the aquifer 

was faster than breakthrough in upper parts of the aquifer.

8. Results of tracer testing using bromide under drift and pumpback conditions at 

Site C indicated rate of groundwater movement to be approximately 60 ft/d and 

effective porosity to be approximately 10 percent.

9. Using Darcy’s Law and parameters obtained from results of tracer and 

hydraulic testing, average rate of groundwater movement is indicated to be 

20 ft/d at Site A, 30 ft/d at Site B, and 60 ft/d at Site C.

10. Results of analysis of rate of groundwater movement using different methods 

indicate close correlation. Larger rates of groundwater movement are esti

mated using natural gradient method due to observation of breakthrough 

occurring in lower parts of the aquifer faster than upper parts of the aquifer. 

Faster breakthrough in lower parts of the aquifer correlates to lithologic
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occurring in lower parts of the aquifer faster than upper parts of the aquifer

Faster breakthrough in lower parts of the aquifer correlates to lithologic



/'
descriptions that indicate lower parts of the aquifer comprise coarser grained 

sediments.

11. Using Darcy’s Law and average values for aquifer parameters and groundwater s

gradient, average of rate of groundwater movement between Site A and 

Site C is about 35 ft/d. Distance between Site A and Site C is about 

5,700 feet. Average residence time of groundwater between Site A and Site C 

is estimated to be 170 days or about 6 months. jj
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descriptions that indicate lower parts of the aquifer comprise coarser grained

sediments

11 Using Darcys Law and average values for aquifer parameters and groundwater

gradient average of rate of groundwater movement between Site and

Site is about 35 ftld Distance between Site and Site is about

5700 feet Average residence time of groundwater between Site and Site

is estimated to be 170 days or about months
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INTRODUCTION

Groundwater tracer and hydraulic tests for the shallow alluvial deposits 

aquifer were implemented at three sites between the area bounded by Pittman 

Lateral and the seep south from Las Vegas wash, Henderson, Nevada. The work 

was conducted for KERR-McGEE CHEMICAL LLC (Kerr-McGee) by ERROL L. ^

MONTGOMERY & ASSOCIATES, INC. (Montgomery & Associates) during the i

period May through September 2000. Tracer tests and hydraulic testing were 5

conducted to estimate rate of groundwater movement in the shallow alluvial deposits I

aquifer. Analysis of rate of groundwater movement provided in this report can be

used to provide preliminary estimates for rate of downgradient mass transport of i
I

perchlorate in groundwater.

Figure 1 is a location map showing the study area and Sites A, B, and C 

where testing was conducted. Tracer testing used both drift and pumpback and 

natural gradient methodologies. Distances between injection and monitoring ;
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used to provide preliminary estimates for rate of downgradient mass transport of

perchlorate in groundwater
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natural gradient methodologies Distances between injection and monitoring



locations for natural gradient tracer tests were on the order of 50 feet. Tracers used 

were deionized water and bromide. Hydraulic tests consisted of conducting aquifer 

tests for estimating transmissivity and hydraulic conductivity, and measurements of 

water levels for determining groundwater gradient. Testing was authorized by the 

Nevada Division of Environmental Protection (NDEP, 2000). Correspondence 

providing authorization for testing from NDEP is provided in Appendix A. The 

following sections provide a summary of hydrogeologic conditions, methods and 

results of testing, and analysis of rate of groundwater movement.

s
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WELLS AND PIEZOMETERS

Wells and piezometers were installed for tracer and hydraulic testing. 

Locations of the installations are: Site A at the Pittman Lateral south from the City 

of Henderson - Rapid Infiltration Basins (COH-RIB); Site B near monitor well 

MW-K5 within COH-RIB, and; Site C north from COH-RIB and south from the seep 

(Figure 1). Identifiers for wells and piezometers and construction details are given 

in Table 1. Ed Krish, geologist for Kerr-McGee, directed drilling, construction, and 

sampling operations and prepared lithologic descriptions of drill cuttings samples.

Initial drilling was conducted by Compliance Drilling, Las Vegas, Nevada, 

using auger methods. Because very loose, coarse-sediments in the middle and 

lower parts of the aquifer were encountered during drilling, boreholes were unstable 

and construction of the wells and piezometers was difficult. Auger drilling methods 

may have also pulled silt and clay from lower parts of the borehole up into more 

permeable parts of the aquifer resulting in low hydraulic efficiency of the wells.

To obtain more hydraulically efficient wells and piezometers necessary for the 

tracer tests, an alternate drilling method was used to drill replacement wells and 

piezometers. Boreholes for replacement wells and piezometers were drilled using the 

dual-wall reverse-air-circulation percussion drilling method (AP-1000) by Layne 

Christensen Company, Chandler, Arizona (formerly Layne Environmental Services, 

Tempe, Arizona). Because the percussion drilling method provides drill cuttings from 

the depth being drilled without mixing with overlying sediments in the borehole and 

without use of a rotary bit and drilling fluids, cuttings accurately represent the 

sediments encountered at specific depths in the borehole, including degree of 

lithification. During drilling of the boreholes, drill cuttings were continuously 

observed and samples of drill cuttings were obtained to prepare an accurate and

*
I
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WELLS AND PIEZOMETERS

Wells and piezometers were installed for tracer and hydraulic testing

Locations of the installations are Site at the Pittman Lateral south from the City

of Henderson Rapid Infiltration Basins COH-RIB Site near monitor well

MW-K5 within COH-RIB and Site north from COH-RIB and south from the seep

Figure Identifiers for wells and piezometers and construction details are given

in Table Ed Krish geologist for Kerr-McGee directed drilling construction and

sampling operations and prepared lithologic descriptions of drill cuttings samples

Initial drilling was conducted by Compliance Drilling Las Vegas Nevada

using auger methods Because very loose coarse-sediments in the middle and

lower parts of the aquifer were encountered during drilling boreholes were unstable

and construction of the wells and piezometers was difficult Auger drilling methods

may have also pulled silt and clay from lower parts of the borehole up into more

permeable parts of the aquifer resulting in low hydraulic efficiency of the wells

To obtain more hydraulically efficient wells and piezometers necessary for the

tracer tests an altemate drilling method was used to drill replacement wells and

piezometers Boreholes for replacement wells and piezometers were drilled using the

dual-wall reverse-air-circulation percussion drilling method AP-1 000 by Layne

Christensen Company Chandler Arizona formerly Layne Environmental Services

Tempe Arizona Because the percussion drilling method provides drill cuttings from

the depth being drilled without mixing with overlying sediments in the borehole and

without use of rotary bit and drilling fluids cuttings accurately represent the

sediments encountered at specific depths in the borehole including degree of

lithification During drilling of the boreholes drill cuttings were continuously

observed and samples of drill cuttings were obtained to prepare an accurate and



continuous lithologic characterization of sediments encountered in the borehole. 

Schematic diagrams of well construction and lithologic logs are provided in 

Appendix B for replacement wells and piezometers installed at Sites A, B, and C.

') :!
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continuous lithologic characterization of sediments encountered in the borehole

Schematic diagrams of well construction and lithologic logs are provided in

Appendix for replacement wells and piezometers installed at Sites and



HYDROGEOLOGIC CONDITIONS

The study area is located in the southeast part of the Las Vegas Valley, City J

of Henderson, Clark County, Nevada. The Las Vegas Valley occupies a topo

graphic and structural basin within the Basin and Range Physiographic Province.

The principal surface water drainage feature for the study area is Las Vegas wash, a ;;

shallow, narrow stream that drains to the southeast, across the valley floor to Lake :

Mead. The study area is bounded by the Pittman Lateral to the south and the seep

area to the north (Figure 1). The Henderson wastewater treatment facility lies within

the study area. The following description of hydrogeologic conditions is based on

data and reports provided by Kerr-McGee.

The late Tertiary Muddy Creek Formation underlies the study area. Wells 

penetrating the Muddy Creek Formation in the study area indicate lithologies com

prising sandy and silty clay to clayey sand. Younger, Quaternary alluvial deposits 

overlie the Muddy Creek Formation. Alluvial deposits fill erosional paleochannels in ;

the Muddy Creek Formation. Alluvial deposits are thickest within the paleochannels, 

and thin laterally over the interfluvial areas. Based on lithologic information from 

boreholes, thickness of the alluvial deposits in the study is on the order of 40 feet 

within erosional paleochannels. Lithology of the alluvial deposits ranges from silt, to f

fine to coarse-grained sand, to gravel, and cobbles. Results of previous studies 

indicate hydraulic conductivity of the overlying alluvial deposits to be substantially 

larger than the Muddy Creek Formation.

Lithologic descriptions of drill cuttings samples obtained from wells and 

piezometers completed at Sites A, B, and C indicate coarse grained sand, gravel, ■;

and cobbles dominate lower parts of the aquifer (Appendix B). At Sites B and C, 

silt and clay predominate in the upper part of the aquifer. Silt and clay in upper parts
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The study area is located in the southeast part of the Las Vegas Valley City

of Henderson Clark County Nevada The Las Vegas Valley occupies topo

graphic and structural basin within the Basin and Range Physiographic Province

The principal surface water drainage feature for the study area is Las Vegas wash

shallow narrow stream that drains to the southeast across the valley floor to Lake

Mead The study area is bounded by the Pittman Lateral to the south and the seep

area to the north Figure The Henderson wastewater treatment facility lies within

the study area The following description of hydrogeologic conditions is based on

data and reports provided by Kerr-McGee

The late Tertiary Muddy Creek Formation underlies the study area Wells

penetrating the Muddy Creek Formation in the study area indicate lithologies com

prising sandy and silty clay to clayey sand Younger Quaternary alluvial deposits

overlie the Muddy Creek Formation Alluvial deposits fill erosional paleochannels in

the Muddy Creek Formation Alluvial deposits are thickest within the paleochannels

and thin laterally over the interliuvial areas Based on lithologic information from

boreholes thickness of the alluvial deposits in the study is on the order of 40 feet

within erosional paleochannels Lithology of the alluvial deposits ranges from silt to

fine to coarse-grained sand to gravel and cobbles Results of previous studies

indicate hydraulic conductivity of the overlying alluvial deposits to be substantially

larger than the Muddy Creek Formation

Lithologic descriptions of drill cuttings samples obtained from wells and

piezometers completed at Sites and indicate coarse grained sand gravel

and cobbles dominate lower parts of the aquifer Appendix At Sites and

silt and clay predominate in the upper part of the aquifer Silt and clay in upper parts
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of the aquifer are believed to cause local, semi-perched groundwater conditions to

exist during infiltration cycles from the COH-RIB facility. :

OCCURRENCE AND MOVEMENT OF GROUNDWATER

Paleochannels generally trend southwest-northeast and control movement of 

groundwater in the alluvial deposits. Depth to groundwater in the alluvial deposits 

ranges from near land surface to 20 feet. Horizontal groundwater level gradients, 

measured as change in head per unit of distance measured in the direction of the 

steepest change, are in the range from 0.001 feet per foot (ft/ft) to 0.04 ft/ft. 

Direction of groundwater movement in the alluvial deposits is north-northeast.

Groundwater level measurements in the area were obtained prior to and after 

the period of tracer testing to determine direction of groundwater movement and 

groundwater gradient. Groundwater level contours and direction of;groundwater 

movement for the area are shown on Figure 2 for the period September 18 to 20, 

2000. Depth to groundwater ranged from about 20 feet at Site A to about 1 foot at 

Site C. Direction of groundwater movement was to the north-northeast and toward 

the seep pumping station. Horizontal hydraulic gradient ranged from about 

0.008 ft/ft at Site A to about 0.01 ft/ft at Site C. Average horizontal hydraulic 

gradient between Site A and Site C is estimated to be 0.01 ft/ft.

Analysis of water levels in wells in the vicinity of the study area indicates 5

hydraulic head in the Muddy Creek Formation to be higher than hydraulic head in 

the alluvial deposits. Groundwater level elevation in the nested piezometer 

completed in the alluvial deposits aquifer at Site C indicates vertical hydraulic 

gradient is directed upward. \
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Figures 3 and 4 show groundwater level trends during the period of testing at 

Sites B and C. Infiltration cycles from COH-RIB facility dramatically impact ground

water levels.

AQUIFER PARAMETERS

Analysis of a 48-hour aquifer test conducted at well PC-70 in September 

1998, (Site A, Figure 1) indicates an average transmissivity of 50,000 gallons per 

day per foot of aquifer at 1:1 hydraulic gradient for the alluvial deposits aquifer. 

Specific yield was estimated to be on the order of 0.06 (Kerr-McGee, 1998).

CHEMICAL QUALITY OF GROUNDWATER

Table 2 summarizes inorganic chemical quality of water in the study area. 

Sample sources are: seep sump near Site C, RIB pond near Site B, and well 

PC-70 near Site A. The RIB (Rapid Infiltration Basin) pond is part of the Henderson 

wastewater treatment facility. Results of sampling indicate total dissolved solids 

(TDS) ranging from 1,800 to 8,600 milligrams per liter (mg/L). Based on samples 

obtained in the study area, groundwater in the study area is a sodium chloride- 

sulfate type and is classified as slightly to moderately saline.

£
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Figures and show groundwater level trends during the period of testing at

Sites and Infiltration cycles from COH-RIB facility dramatically impact ground

water levels

AQUIFER PARAMETERS

Analysis of 48-hour aquifer test conducted at well PC-70 in September

1998 Site Figure indicates an average transmissivity of 50000 gallons per

day per foot of aquifer at 11 hydraulic gradient for the alluvial deposits aquifer

Specific yield was estimated to be on the order of 0.06 Kerr-McGee 1998

CHEMICAL QUALITY OF GROUNDWATER

Table summarizes inorganic chemical quality of water in the study area

Sample sources are seep sump near Site RIB pond near Site and well

PC-70 near Site The RIB Rapid Infiltration Basin pond is part of the Henderson

wastewater treatment facility Results of sampling indicate total dissolved solids

TDS ranging from 1800 to 8600 milligrams per liter mgIL Based on samples

obtained in the study area groundwater in the study area is sodium chloride

sulfate type and is classified as slightly to moderately saline



RESULTS OF HYDRAULIC TESTS

Aquifer test operations for Sites B and C began August 10, 2000, and were 

completed August 16, 2000. Following construction and development of the 4-inch 

diameter wells, constant-discharge pumping tests were conducted. The test pump 

was installed and operated by Compliance Drilling. The constant-discharge pumping 

tests were preceded by a short pretest and step-discharge test to verify equipment 

operation and to select an optimal pumping rate fortesting. Aquifer tests were planned 

for 36 hours of pumping followed by 36 hours of water level recovery. Due to 

generator failure, duration of pumping was 29.9 hours for well PC-98R. A summary of 

hydrologic data is given in Table 3. Aquifer parameters determined from analysis of 

pumping test data are summarized in Table 4.

)

AQUIFER TEST PROCEDURES

The wells were tested using a submersible Grundfos pump and a 5 horsepower 

electric motor installed with 2-inch galvanized steel column pipe. Geokon vibrating- 

wire pressure transducers and an electric water level sounder were used to measure 

water levels. Pressure transducers were connected to a Campbell Scientific CR10 

datalogger that recorded water level measurements at regular intervals throughout the 

testing period. A pressure transducer was also used to measure barometric pressure 

during the testing periods. Pressure transducers used for obtaining water levels 

measured absolute pressure changes and recorded data was processed to correct for 

changes in barometric pressure. •
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RESULTS OF HYDRAULIC TESTS

Aquifer test operations for Sites and began August 10 2000 and were

completed August 16 2000 Following construction and development of the 4-inch

diameter wells constant-discharge pumping tests were conducted The test pump

was installed and operated by Compliance Drilling The constant-discharge pumping

tests were preceded by short pretest and step-discharge test to verify equipment

operation and to select an optimal pumping rate for testing Aquifer tests were planned

for 36 hours of pumping followed by 36 hours of water level recovery Due to

generator failure duration of pumping was 29.9 hours for well PC-98R summary of

hydrologic data is given in Table Aquifer parameters determined from analysis of

pumping test data are summarized in Table

AQUIFER TEST PROCEDURES

The wells were tested using submersible Grundfos pump and horsepower

electric motor installed with 2-inch galvanized steel column pipe Geokon vibrating-

wire pressure transducers and an electric water level sounder were used to measure

water levels Pressure transducers were connected to Campbell Scientific CR10

datalogger that recorded water level measurements at regular intervals throughout the

testing period pressure transducer was also used to measure barometric pressure

during the testing periods Pressure transducers used for obtaining water levels

measured absolute pressure changes and recorded data was processed to correct for

changes in barometric pressure



During the pumping period, measurements were obtained for: depth to ground

water level below measuring point; pumping rate; wellhead pressure; and sand 

content, temperature, specific conductance, and pH of pumped water. Sand content 

was measured using a 1-liter, calibrated Imhoff cone. ?

Pumping rate was measured using a totalizing inline flowmeter, and a 5-gallon 

bucket at the end of the discharge pipe. Pumping rate was regulated using a gate 

valve and pressure gauge. Pumped groundwater was discharged to land surface to a 

point 100 feet from the wellhead. During each pumping test, drawdown and recovery ;

of water levels were also monitored at nearby piezometers.

ANALYSIS OF AQUIFER TEST RESULTS

Hydraulic parameters discussed below are derived from analysis of results of 

the pumping tests, and comprise values for transmissivity, hydraulic conductivity, and 

storativity. Transmissivity is defined as the rate of groundwater flow through a vertical 

section of the aquifer 1 foot wide and extending the full saturated height of the aquifer 

under a unit hydraulic gradient (Theis, 1935). Transmissivity has units of gallons per 

day per foot width of aquifer. Transmissivity is a measure of the ability of an aquifer to 

transmit groundwater, and is equal to the product of hydraulic conductivity and 

saturated thickness of the aquifer.

Hydraulic conductivity is the rate of groundwater flow through a unit area of 

aquifer under unit hydraulic gradient. Hydraulic conductivity has units of gallons per 

day per square foot of aquifer (gpd/ft2). Average hydraulic conductivity of aquifer 

material encountered at Sites A, B, and C was computed by dividing the transmissivity 

computed from analysis of pumping test data by saturated thickness of the aquifer.

if
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During the pumping period measurements were obtained for depth to ground

water level below measuring point pumping rate wellhead pressure and sand

content temperature specific conductance and pH of pumped water Sand content

was measured using 1-liter calibrated lmhoff cone

Pumping rate was measured using totalizing inline flowmeter and 5-gallon

bucket at the end of the discharge pipe Pumping rate was regulated using gate

valve and pressure gauge Pumped groundwater was discharged to land surface to

point 100 feet from the wellhead During each pumping test drawdown and recovery

of water levels were also monitored at nearby piezometers

ANALYSIS OF AQUIFER TEST RESULTS

Hydraulic parameters discussed below are derived from analysis of results of

the pumping tests and comprise values for transmissivity hydraulic conductivity and

storativity Transmissivity is defined as the rate of groundwater flow through vertical

section of the aquifer foot wide and extending the full saturated height of the aquifer

under unit hydraulic gradient Theis 1935 Transmissivity has units of gallons per

day per foot width of aquifer Transmissivity is measure of the ability of an aquifer to

transmit groundwater and is equal to the product of hydraulic conductivity and

saturated thickness of the aquifer

Hydraulic conductivity is the rate of groundwater flow through unit area of

aquifer under unit hydraulic gradient Hydraulic conductivity has units of gallons per

day per square foot of aquifer gpd/ft2 Average hydraulic conductivity of aquifer

material encountered at Sites and was computed by dividing the transmissivity

computed from analysis of pumping test data by saturated thickness of the aquifer



Storativity is the volume of water that a permeable unit will absorb or expel from 

storage per unit surface area per unit change in head. Storativity is dimensionless 

quantity and less than 1. In unconfined aquifers the storativity is generally considered 

equal to specific yield. Specific yield is the ratio of volume of water saturated sedi

ments release due to gravity drainage to the total volume of sediments. Estimating 

storativity from aquifer tests requires water level data from one or more observation 

wells that are in hydraulic communication with the pumped well.

Water level drawdown data obtained during the constant-discharge pumping 

tests were analyzed for transmissivity using the Cooper-Jacob modified non

equilibrium equation semi-logarithmic graphical method (Cooper and Jacob, 1946). 

Water level recovery data were analyzed for transmissivity using the Theis recovery 

method (Theis, 1935). For the Theis recovery method, residual drawdown is plotted 

versus the ratio t/t', where "t" is time after pumping started and " t' " is time after 

pumping stopped. Residual drawdown is the drawdown remaining at any time after 

pumping stopped. Drawdown and recovery graphs for the pumping tests are shown of 

Figures 5 through 10. Because groundwater levels were rising during testing periods 

(Figures 3 and 4), aquifer test data was corrected to subtract for the rising trends. 

Data obtained during the aquifer tests, corrected for barometric change and ground

water level trend, and results of analyses are given in Appendix C.

Drawdown and recovery measurements obtained at the pumped wells were 

sufficient for determination of aquifer parameters using the semi-logarithmic Cooper- 

Jacob method and the Theis recovery method. Semi-logarithmic analytical methods 

were considered valid for observation wells where "u" value (the argument of the well 

function) was less than 0.05. Driscoll (1986) indicates that only drawdown data for 

which the numerical value of "u" is less than 0.05 should be used to compute aquifer 

parameters using the semi-logarithmic graphical procedure. Values for "u" are 

inversely related to distance from the pumped well and duration of pumping.

>■
y
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Storativity is the volume of water that permeable unit will absorb or expel from

storage per unit surface area per unit change in head Storativity is dimensionless

quantity and less than In unconfined aquifers the storativity is generally considered

equal to specific yield Specific yield is the ratio of volume of water saturated sedi

ments release due to gravity drainage to the total volume of sediments Estimating

storativity from aquWer tests requires water level data from one or more observation

wells that are in hydraulic communication with the pumped well

Water level drawdown data obtained during the constant-discharge pumping

tests were analyzed for transmissivity using the Cooper-Jacob modified non-

equilibrium equation semi-logarithmic graphical method Cooper and Jacob 1946

Water level recovery data were analyzed for transmissivity using the Theis recovery

method Theis 1935 For the Theis recovery method residual drawdown is plotted

versus the ratio fit where is time after pumping started and is time after

pumping stopped Residual drawdown is the drawdown remaining at any time after

pumping stopped Drawdown and recovery graphs for the pumping tests are shown of

Figures through 10 Because groundwater levels were rising during tpsting periods

Figures and aquifer test data was corrected to subtract for the rising trends

Data obtained during the aquifer tests corrected for barometric change and ground

water level trend and results of analyses are given in Appendix

Drawdown and recovery measurements obtained at the pumped wells were

sufficient for determination of aquifer parameters using the semi-logarithmic Cooper

Jacob method and the Theis recovery method Semi-logarithmic analytical methods

were considered valid for observation wells where value the argument of the well

function was less than 0.05 Driscoll 1986 indicates that only drawdown data for

which the numerical value of is less than 0.05 should be used to compute aquifer

parameters using the semi-logarithmic graphical procedure Values for are

inversely related to distance from the pumped well and duration of pumping



Transmissivity and hydraulic conductivity values determined from analysis of 

pumping test data are summarized in Table 4. In most cases, recovery water level 

data are believed to be better for analysis because water level data obtained at the 

pumped well during pumping are subject to errors as a result of variations in pumping ?!

rate, by head loss inside the well casing associated with skin effects in the aquifer 

adjacent to the borehole, and by additional well development during the pumping 

period. Transmissivity calculated from water level recovery measurements at the ;

pumped well is generally considered to be more representative of aquifer conditions ?

than transmissivity calculated from water level drawdown measurements. Operative ;

transmissivity is also given in Table 4, and is defined as the most probable correct 

value of transmissivity in the vicinity of the site based on analysis of recovery data.

Hydraulic conductivity was computed as operative transmissivity divided by saturated 

thickness of aquifer. Saturated thickness of aquifer is based on lithologic logs and 

interpretation of thickness of saturated sediments contributing groundwater to the open 

part of the well. Thickness of sediments consisting of predominately silt and clay were 

excluded from estimates of aquifer thickness.

Aquifer Test. Site B

L
A pretest and step-discharge pumping test were conducted at well PC-98R on ;

August 9, 2000, for well development and for determining pumping rates for the

constant-discharge test.

The constant-discharge pumping test was conducted August 10, 2000. !

Average pumping rate for the 29.9-hour test was 52 gallons per minute (gpm).

Maximum water level drawdown at the pumped well near the end of the pumping 

period was 1.73 feet. Specific capacity after pumping 29.9 hours was 30 gallons per 

minute per foot of drawdown (gpm/ft).
. ti

■
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Transmissivity and hydraulic conductivity values determined from analysis of

pumping test data are summarized in Table In most cases recovery water level

data are believed to be better for analysis because water level data obtained at the

pumped well during pumping are subject to errors as result of variations in pumping

rate by head loss inside the well casing associated with skin effects in the aquifer

adjacent to the borehole and by additional well development during the pumping

period Transmissivity calculated from water level recovery measurements at the

pumped well is generally considered to be more representative of aquifer conditions

than transmissivity calculated from water level drawdown measurements Operative

transmissivity is also given in Table and is defined as the most probable correct

value of transmissivity in the vicinity of the site based on analysis of recovery data

Hydraulic conductivity was computed as operative transmissivity divided by saturated

thickness of aquifer Saturated thickness of aquifer is based on lithologic logs and

interpretation of thickness of saturated sediments contributing groundwater to the open

part of the well Thickness of sediments consisting of predominately silt and clay were

excluded from estimates of aquifer thickness

Aquifer Test Site

pretest and step-discharge pumping test were conducted at well PC-98R on

August 2000 for well development and for determining pumping rates for the

constant-discharge test

The constant-discharge pumping test was conducted August 10 2000

Average pumping rate for the 29.9-hour test was 52 gallons per minute gpm
Maximum water level drawdown at the pumped well near the end of the pumping

period was 1.73 feet Specific capacity after pumping 29.9 hours was 30 gallons per

minute per foot of drawdown gpm/ft



Range of temperature of the water pumped from well PC-98R was 23 to 24°C; 

at the end of the pumping period, temperature of the water was 23°C. Range of 

specific conductance measured in the field was 12,300 to 13,500 microSiemens per 

centimeter (pSm/cm); at the end of the pumping period, specific conductance was
, i

13,050 jjSm/cm. Specific conductance is defined as the electrical conductance of a ;

cube of water, 1 centimeter on a side, at 25°C and has units of microSiemens per 

centimeter. Range of pH of the pumped water was 6.90 to 7.70; at the end of the !

pumping period, pH was 7.31 (Table 3). ?

Well PC-98 and piezometer PC-100 were used as observation wells during the !

pumping test at well PC-98R (Figure 1). Drawdown and recovery graphs for pumped 

well PC-100R and observation wells are shown on Figures 5,6, and 7. '

ANALYSIS FOR PUMPED WELL PC-98R: Figure 5 is a semi-logarithmic 

drawdown and recovery graph for pumped well PC-98R. Analysis of the trend of J

drawdown data at the pumped well using the Cooper-Jacob method indicates trans

missivity of about 90,000 gpd/ft. Analysis of the trend of water level recovery data 

indicates transmissivity of about 60,000 gpd/ft. The Cooper-Jacob and Theis recovery 

method match lines used to compute transmissivity are shown on Figure 5.

ANALYSIS FOR WELL PC-98 AND PIEZOMETER PC-100: During the i

pumping test at well PC-98R, depth to water was monitored at well PC-98 and :

piezometer PC-100, located 6 feet and 50 feet from the pumped well (Table 3;

Figures 6 and 7). Computation of aquifer parameters for well PC-98 and piezometer

PC-100 indicates transmissivity of about 70,000 gpd/ft based on drawdown data and g

60,000 gpd/ft based on recovery data. Storativity was computed to be 0.08.

y

SUMMARY OF PUMPING TEST RESULTS. SITE B: Analysis of pumping 

test results for Site B indicates that computed transmissivities range from 60,000 to
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Range of temperature of the water pumped from well PC-98R was 23 to 24C

at the end of the pumping period temperature of the water was 23C Range of

specific conductance measured in the field was 12300 to 13500 microSiemens per

centimeter pSmlcm at the end of the pumping period specific conductance was

13050 pSm/cm Specific conductance is defined as the electrical conductance of

cube of water centimeter on side at 25C and has units of microSiemens per

centimeter Range of pH of the pumped water was 6.90 to 7.70 at the end of the

pumping period pH was 7.31 Table

Well PC-98 and piezometer PC-I 00 were used as observation wells during the

pumping test at well PC-98R Figure Drawdown and recovery graphs for pumped

well PC-iOOR and observation wells are shown on Figures and

ANALYSIS FOR PUMPED WELL PC-98R Figure is semi-logarithmic

drawdown and recovery graph for pumped well PC-98R Analysis of the trend of

drawdown data at the pumped well using the Cooper-Jacob method indicates trans

missivity of about 90000 gpd/ft Analysis of the trend of water level recovery data

indicates transmissivity of about 60000 gpd/ft The Cooper-Jacob andTheis recovery

method match lines used to compute transmissivity are shown on Figure

ANALYSIS FOR WELL PC-98 AND PIEZOMETER PC-100 During the

pumping test at well PC-98R depth to water was monitored at well PC-98 and

piezometer PC-i00 located feet and 50 feet from the pumped well Table

Figures and Computation of aquifer parameters for well PC-98 and piezometer

PC-I 00 indicates transmissivity of about 70000 gpd/ft based on drawdown data and

60000 gpd/ft based on recovery data Storativity was computed to be 0.08

SUMMARY OF PUMPING TEST RESULTS SITE Analysis of pumping

test results for Site indicates that computed transmissivities range from 60000 to



90,000 gpd/ft. Operative transmissivity is judged to be about 60,000 gpd/ft based on 

data obtained during the recovery period. Based on aquifer thickness of 25 feet, 

average hydraulic conductivity is estimated to be about 2,400 gpd/ft2 (Table 4).

Computed storativity of 0.08 is considered to be the correct magnitude for specific yield i!

of the aquifer.

Aquifer Test. Site C

A pretest and step-discharge pumping test were conducted at well PC-99R on 

August 12, 2000, for well development and for determining pumping rates for the 

constant-discharge test.

The constant-discharge pumping test was conducted August 13, 2000. 

Average pumping rate for the 36-hour test was 65 gpm. Maximum water level draw

down at the pumped well near the end of the pumping period was 0.94 feet. Specific 

capacity after pumping 36 hours was 70 gpm/ft.

Temperature of the water pumped from well PC-98R was 23°C during and at 

the end of the pumping period. Range of specific conductance measured in the field 

was 7,150 to 7,530 pSm/cm. Range of pH of the pumped water was 7.35 to 7.60; at 

the end of the pumping period, pH was 7.55 (Table 3).

Well PC-99 and piezometer PC-88 were used as observation wells during the 

pumping test at well PC-99R (Figure 1). Drawdown and recovery graphs for pumped 

well PC-100R, well PC-99, and piezometer PC-88 are shown on Figures 8,9, and 10.
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90000 gpd/ft Operative transmissivity is judged to be about 60000 gpd/ft based on

data obtained during the recovery period Based on aquifer thickness of 25 feet

average hydraulic conductivity is estimated to be about 2400 gpd/ft2 Table

Computed storativity
of 0.08 is considered to be the correct magnitude for specific yield

of the aquifer

Aquifer Test Site

pretest and step-discharge pumping test were conducted at well PC-99R on

August 12 2000 for well development and for determining pumping rates for the

constant-discharge test

The constant-discharge pumping test was conducted August 13 2000

Average pumping rate for the 36-hour test was 65 gpm Maximum water level draw-

down at the pumped well near the end of the pumping period was 0.94 feet Specific

capacity after pumping 36 hours was 70 gpmlft

Temperature of the water pumped from well PC-98R was 23C during and at

the end of the pumping period Range of specific conductance measured in the field

was 7150 to 7530 pSm/cm Range of pH of the pumped water was 7.35 to 7.60 at

the end of the pumping period pH was 7.55 Table

Well PC-99 and piezometer PC-88 were used as observation wells during the

pumping test at well PC-99R Figure Drawdown and recovery graphs for pumped

well PC-i OUR well PC-99 and piezometer PC-88 are shown on Figures and 10



ANALYSIS FOR PUMPED WELL PC-99R: Figure 8 is a semi-logarithmic 

drawdown and recovery graph for pumped well PC-99R. Analysis of the trend of 

drawdown data at the pumped well using the Cooper-Jacob method indicates 

transmissivity of about 130,000 gpd/ft. Analysis of the trend of water level recovery 

data indicates transmissivity of about 170,000 gpd/ft. The Cooper-Jacob and Theis 

recovery method match lines used to compute transmissivity are shown on Figure 8.

ANALYSIS FOR WELL PC-99 AND PIEZOMETER PC-88: During the

pumping test at well PC-99R, depth to water was monitored at well PC-99 and 

piezometer PC-88, located 4 feet and 43 feet from the pumped well (Table 3; Figures 

9 and 10). Computation of aquifer parameters for well PC-99 indicates transmissivity 

of about 110,000 gpd/ft based on drawdown data and 150,000 gpd/ft based on 

recovery data (Figure 9). Storativity was computed to be 0.002. Computation of 

aquifer parameters for well PC-99 indicates transmissivity of about 130,000 gpd/ft 

based on drawdown data and 160,000 gpd/ft based on recovery data (Figure 10). 

Storativity could not be computed because of exceedance of "u" criterion.

•'"V
SUMMARY OF PUMPING TEST RESULTS. SITE C: Analysis of pumping 

test results for Site C indicates that computed transmissivities range from 110,000 to

170,000 gpd/ft. Operative transmissivity is judged to be about 160,000 gpd/ft based on 

data obtained during the recovery period. Based on aquifer thickness of 32 feet, 

average hydraulic conductivity is estimated to be about 4,600 gpd/ft2 (Table 4). Due to 

the short duration of the pumping test and large transmissivity, computed storativity of 

0.002 is considered to be smaller than the actual value.

I

)
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ANALYSIS FOR PUMPED WELL PC-99R Figure is semi-logarithmic

drawdown and recovery graph for pumped well PC-99R Analysis of the trend of

drawdown data at the pumped well using the Cooper-Jacob method indicates

transmissivity of about 130000 gpd/ft Analysis of the trend of water level recovery

data indicates transmissivity of about 170000 gpd/ft The Cooper-Jacob and Theis

recovery method match lines used to compute transmissivity are shown on Figure

ANALYSIS FOR WELL PC-99 AND PIEZOMETER PC-88 During the

pumping test at well PC-99R depth to water was monitored at well PC-99 and

piezometer PC-88 located feet and 43 feet from the pumped well Table Figures

and 10 Computation of aquifer parameters for well PC-99 indicates transmissivity

of about 110000 gpd/ft based on drawdown data and 150000 gpd/ft based on

recovery data Figure Storativity was computed to be 0.002 Computation of

aquifer parameters for well PC-99 indicates transmissivity of about 130000 gpd/ft

based on drawdown data and 160000 gpd/ft based on recovery data Figure 10

Storativity could not be computed because of exceedance of criterion

SUMMARY OF PUMPING TEST RESULTS SITE Analysis of pumping

test results for Site indicates that computed transmissivities range from 110000 to

170000 gpd/ft Operative transmissivity is judged to be about 160000 gpd/ft based on

data obtained during the recovery period Based on aquifer thickness of 32 feet

average hydraulic conductivity is estimated to be about 4600 gpd/ft2 Table Due to

the short duration of the pumping test and large transmissivity computed storativity of

0.002 is considered to be smaller than the actual value



RESULTS OF TRACER TESTS

Rate of groundwater movement was measured at Sites A, B, and C using 

natural gradient and drift and pumpback groundwater tracer test methodologies. 

Bromide and deionized water were used as tracers. Results are given in Table 5 

and Figures 11 through 17.

TRACER TEST METHODS AND RESULTS

Using the dual-well natural gradient method, the direction and gradient of 

groundwater flow was measured to determine placement of downgradient 

piezometers. The observation point was located directly downgradient from the well 

where tracer was introduced. The illustration below shows the estimate of average 

groundwater velocity is determined as the center of mass of the tracer passes by the 

observation well. Bedient and others (1999) describe the natural groundwater 

gradient tracer test in detail.

OBSERVATION
WELL

TRACER
INTRODUCTION

POINT
TRACER BOUNDARIES

_ FLOW DIRECTION

LONGITUDINAL TRACER 
1 DISTRIBUTION AT TWO ‘ 

DISTANCES
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Rate of groundwater movement was measured at Sites and using

natural gradient and drift and pumpback groundwater tracer test methodologies

Bromide and deionized water were used as tracers Results are given in Table

and Figures 11 through 17

TRACER TEST METHODS AND RESULTS

Using the dual-well natural gradient method the direction and gradient of

groundwater flow was measured to determine placement of downgradient

piezometers The observation point was located directly downgradient from the well

where tracer was introduced The illustration below shows the estimate of average

groundwater velocity is determined as the center of mass of the tracer passes by the

observation well Bedient and others 1999 describe the natural groundwater

gradient tracer test in detail
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The single-well drift and pumpback tracer test used to determine groundwater 

velocity in the vicinity of a well is described by Leap and Kaplan, 1988, and Hall and 

others, 1991. The test is conducted by introducing tracer solution in a test well. The 

tracer is allowed to drift under the influence of the natural groundwater gradient and, 

after sufficient time has passed, the test well is pumped to recover the tracer. 

Groundwater velocity is computed using Darcy’s Law and effective porosity:

V = Kl/n (1)

where V is average linear groundwater velocity (seepage velocity), K is the 

horizontal hydraulic conductivity; I is the horizontal hydraulic gradient; and n is 

effective porosity. For the drift and pumpback test, equation (1) can be rewritten as:

V = (Qt/nnb)1/2/d (2)

where Q is pumping rate during tracer recovery, t is time elapsed from the start of 

pumping until the center of mass of the tracer is recovered, b is aquifer thickness, 

and d is time elapsed from start of injection of tracer until the center of mass of the 

tracer is recovered by pumping. Parameter d is equivalent to drift time plus t. Hall 

and others (1991) rearrange equations (1) and (2) to yield algebraic expressions for 

two equations and two unknowns, velocity and effective porosity, that can be 

obtained from test data:

')

s
I?

i
li

V = Qt/IIbd2KI (3)

and

n=IIbK2l2d2/Qt (4)
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The single-well drift and pumpback tracer test used to determine groundwater

velocity in the vicinity of well is described by Leap and Kaplan 1988 and Hall and

others 1991 The test is conducted by introducing tracer solution in test well The

tracer is allowed to drift under the influence of the natural groundwater gradient and

after sufficient time has passed the test well is pumped to recover the tracer

Groundwater velocity is computed using Darcys Law and effective porosity

VKl/n

where is average linear groundwater velocity seepage velocity is the

horizontal hydraulic conductivity is the horizontal hydraulic gradient and is

effective porosity For the drift and pumpback test equation can be rewritten as

Qt/llnbhI2/d

where is pumping rate during tracer recovery is time elapsed from the start of

pumping until the center of mass of the tracer is recovered is aquifer thickness

and is time elapsed from start of injection of tracer until the center of mass of the

tracer is recovered by pumping Parameter is equivalent to drift time plus Hall

and others 1991 rearrange equations and to yield algebraic expressions for

two equations and two unknowns velocity and effective porosity that can be

obtained from test data

Qt/Hbd2Kl

and

nzllbK2l2d2/Qt



Leap and Kaplan (1988) describe equation (2) for confined aquifers, however Hall 

and others (1991) describe field application with satisfactory results for an 

unconfined aquifer.

Natural Gradient. Deionized Water Tracer Tests fSites A. B. and C)

Natural gradient, deionized water tracer tests were conducted at Sites A, B, 

and C during the period September 13 through 15, 2000. Deionized water was 

delivered to the injection wells via stainless steel tanker truck. Deionized water was 

supplied from the Kerr-McGee Apex facility. Volume of deionized water injected in 

the wells ranged from 1,800 gallons at Site A to 2,630 gallons at Site C. Specific 

conductance of injected deionized water was on the order of 5 pSm/cm. Vertical 

profiles of specific conductance were measured at the injection and downgradient 

piezometers using Campbell Scientific CS547 specific conductance and temperature 

probe. Data was recorded using Campbell Scientific CR10 dataloggers. Specific
<■ "V

conductance prior to and during tracer tests are given in Table 5 and shown on 

Figures 11 through 15. Data are tabulated in Appendix D.

ANALYSIS FOR SITE A: Figure 11 is a hydrograph of specific conductance 

of groundwater at piezometer PC-101 R during the deionized tracer test at Site A. 

Piezometer PC-101 R is 30 feet down horizontal hydraulic gradient from well PC-70. 

Before introduction of tracer at well PC-70 (time = 0), specific conductance of ground

water ranged from about 10,000 pSm/cm in the lower part of the aquifer to about 

10,500 pSm/cm in the upper part of the aquifer.

After tracer was introduced, specific conductance initially increased at all 

sampled depth intervals; largest increases in specific conductance occurred in the 

upper part of the aquifer. The increase in specific conductance is believed to result

-v

I
1:
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Leap and Kaplan 1988 describe equation for confined aquifers however Hall

and others 1991 describe field application with satisfactory results for an

unconfined aquifer

Natural Gradient Deionized Water Tracer Tests Sites and

Natural gradient deionized water tracer tests were conducted at Sites

and during the period September 13 through 15 2000 Deionized water was

delivered to the injection wells via stainless steel tanker truck Deionized water was

supplied from the Kerr-McGee Apex facility Volume of deionized water injected in

the wells ranged from 1800 gallons at Site to 2630 gallons at Site Specific

conductance of injected deionized water was on the order of pSm/cm Vertical

profiles of specific conductance were measured at the injection and downgradient

piezometers using Campbell Scientific CS547 specific conductance and temperature

probe Data was recorded using Campbell Scientific CR10 dataloggers Specific

conductance prior to and during tracer tests are given in Table and shown on

Figures 11 through 15 Data are tabulated in Appendix

ANALYSIS FOR SITE Figure 11 is hydrograph of specific conductance

of groundwater at piezometer PC-I 01 during the deionized tracer test at Site

Piezometer PC-I 01 is 30 feet down horizontal hydraulic gradient from well PC-TO

Before introduction of tracer at well PC-TO time specific conductance of ground

water ranged from about 10000 pSmlcm in the lower part of the aquifer to about

10500 pSmfcm in the upper part of the aquifer

After tracer was introduced specific conductance initially increased at all

sampled depth intervals largest increases in specific conductance occurred in the

upper part of the aquifer The increase in specific conductance is believed to result



from mobilization of ions from sediments ahead of the deionized water tracer front. 

After about 0.25 days, specific conductance decreased at most depth intervals except 

in the uppermost part of the aquifer. Specific conductance returned to near pretest 

values after about 1 day in lower parts of the aquifer; in the middle and upper parts of 

the aquifer decrease in specific conductance occurred after about 1 to 1.2 days. 

Assuming a symmetrical breakthrough and the lower values of specific conductance 

representing the center of mass tracer, rate of movement of groundwater is about 

30 ft/d in the lower part of the aquifer and about 25 ft/d in the upper part of the aquifer 

(Figure 11). Because the anomalous mobilization of ions ahead of the deionized 

water tracer front, results of the tracer test are approximate.

ANALYSIS FOR SITE B: Figures 12 and 13 are hydrographs of specific 

conductance of groundwater at piezometer PC-100R during the deionized tracer test at 

Site B. Figure 12 is a graph of specific conductance versus time from midpoint of ....

injection. Figure 13 is graph of specific conductance versus depth. Piezometer I

PC-100R is 50 feet downgradient from well PC-98R. Before introduction of tracer at 

well PC-98R (time = 0), specific conductance of groundwater ranged from about

13,000 pSm/cm in the lower part of the aquifer to about 13,400 pSm/cm in the upper 

part of the aquifer.

After tracer was introduced, specific conductance substantially decreased in the 

middle to lower part of the aquifer, at depths from 25 to 35 feet, after about 0.3 to 

0.4 days. Specific conductance in the lower part of the aquifer, at depths below 

35 feet, decreased after about 0.6 to 0.8 days. Trends in specific conductance in the 

upper part of the aquifer, at depths above 25 feet could not be determined. Assuming 

a symmetrical breakthrough and the lower values of specific conductance representing 

the center of mass tracer at about 1.1 days, rate of movement of groundwater is about 

45 ft/d (Figures 12 and 13). Because COH-RIB facility was filling a nearby RIB during
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from mobilization of ions from sediments ahead of the deionized water tracer front

After about 0.25 days specific conductance decreased at most depth intervals except

in the uppermost part of the aquifer Specific conductance returned to near pretest

values after about day in lower parts of the aquifer in the middle and upper parts of

the aquifer decrease in specific conductance occurred after about to 1.2 days

Assuming symmetrical breakthrough and the lower values of specific conductance

representing the center of mass tracer rate of movement of groundwater is about

30 ft/d in the lower part of the aquifer and about 25 ftld in the upper part of the aquifer

Figure 11 Because the anomalous mobilization of ions ahead of the deionized

water tracer front results of the tracer test are approximate

ANALYSIS FOR SITE Figures 12 and 13 are hydrographs of specific

conductance of groundwater at piezometer PC-i OOR during the deionized tracer test at

Site Figure 12 is graph of specific conductance versus time from midpoint of

injection Figure 13 is graph of specific conductance versus depth Piezometer

PC-I OOR is 50 feet downgradient from well PC-98R Before introduction of tracer at

well PC-98R time specific conductance of groundwater ranged from about

13000 pSm/cm in the lower part of the aquifer to about 13400 pSm/cm in the upper

part of the aquifer

After tracer was introduced specific conductance substantially decreased in the

middle to lower part of the aquifer at depths from 25 to 35 feet after about 0.3 to

0.4 days Specific conductance in the lower part of the aquifer at depths below

35 feet decreased after about 0.6 to 0.8 days Trends in specific conductance in the

upper part of the aquifer at depths above 25 feet could not be determined Assuming

symmetrical breakthrough and the lower values of specific conductance representing

the center of mass tracer at about 1.1 days rate of movement of groundwater is about

45 ft/d Figures 12 and 13 Because COH-RIB facility was filling nearby RIB during



the tracer test and impacted local groundwater levels (Figure 3), results of the tracer 

test are judged to be approximate.

ANALYSIS FOR SITE C: Figures 14 and 15 are hydrographs of specific |

conductance of groundwater at piezometer PC-102 during the deionized tracer test at 

Site C. Figure 14 is a graph of specific conductance versus time from midpoint of 

injection. Figure 15 is graph of specific conductance versus depth. Piezometer 

PC-102 is 43 feet downgradient from well PC-99R. Before introduction of tracer at well ?

PC-99R (time = 0), specific conductance of groundwater ranged from about ?

9,300 pSm/cm in the lower part of the aquifer to about 8,000 pSm/cm in the upper part i

of the aquifer.

After tracer was introduced, specific conductance decreased in the lower part of 

the aquifer, at depths below 35 feet, after about 0.2 days. Trends in specific con

ductance in the middle and upper part of the aquifer, at depths above 35 feet generally 

increased in conductance. Because of the increase in specific conductance above 

35 feet, results above 35 feet are difficult to interpret. At depths below 35 feet, 

assuming a symmetrical breakthrough and the lower values of specific conductance '

representing the center of mass tracer at about 0.5 days, rate of movement of ground

water is about 85 ft/d (Figures 14 and 15). if

Natural Gradient. Bromide Tracer Test (Site A)

Natural gradient, bromide tracer test was conducted at Site A during the 

period September 16 through 17, 2000. Well PC-70 was used as the injection well 

and piezometer PC-101R was used as the downgradient observation point. 

Bromide solution was mixed in a tanker truck using a ratio of 55 pounds of calcium 

bromide to approximately 2,000 gallons of water. Water used for the bromide
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the tracer test and impacted local groundwater levels Figure results of the tracer

test are judged to be approximate

ANALYSIS FOR SITE Figures 14 and 15 are hydrographs of specific

conductance of groundwater at piezometer Pc-I 02 during the deionized tracer test at

Site Figure 14 is graph of specific conductance versus time from midpoint of

injection Figure 15 is graph of specific conductance versus depth Piezometer

Pc-I 02 is 43 feet downgradient from well PC-99R Before introduction of tracer at well

PC-99R time specific conductance of groundwater ranged from about

9300 pSm/cm in the lower part of the aquifer to about 8000 pSmlcm in the upper part

of the aquifer

After tracer was introduced specific conductance decreased in the lower part of

the aquifer at depths below 35 feet after about 0.2 days Trends in specific con

ductance in the middle and upper part of the aquifer at depths above 35 feet generally

increased in conductance Because of the increase in specific conductance above

35 feet results above 35 feet are difficult to interpret At depths below 35 feet

assuming symmetrical breakthrough and the lower values of specific conductance

representing the center of mass tracer at about 0.5 days rate of movement of ground

water is about 85 ft/d Figures 14 and 15

Natural Gradient Bromide Tracer Test Site

Natural gradient bromide tracer test was conducted at Site during the

period September 16 through 17 2000 Well PC-70 was used as the injection well

and piezometer sc-i 01 was used as the downgradient observation point

Bromide solution was mixed in tanket truck using ratio of 55 pounds of calcium

bromide to approximately 2000 gallons of water Water used for the bromide



/ .■
solution was groundwater processed through the reverse osmosis plant at the Kerr-

McGee facility. Average bromide injection concentration was 3,600 mg/L. :

Background concentration of bromide at Site A was less than 1 mg/L (Table 2).

f*
Bromide solution was injected into Well PC-70 through a flexible hose 

inserted into the well. The hose was moved up and down to distribute the bromide 

solution throughout the well. Average injection flow rate was about 70 gpm.

Immediately following the bromide injection, a conductivity probe was inserted in the =

well and a vertical profile of specific conductance was obtained. The specific ■

conductance profile indicated a relatively uniform distribution of the tracer solution in -

the well casing.

Sampling of groundwater at PC-101 R at depths from 23, 32, and 40 feet were 

conducted using a peristaltic pump and a micro-purge sampling method. The 

method minimized disturbance of the natural groundwater gradient that might 

otherwise occur from purging 3 casing volumes. Bromide samples were analyzed 

by NEL Laboratories, Las Vegas, Nevada. Tabulation of results of bromide concen

tration in samples obtained at depths from 23, 32, and 40 feet at piezometer 

PC-101 R and laboratory reports are given in Appendix D.

Figure 16 is a hydrograph of bromide concentration breakthrough at the three 

depth intervals sampled. Assuming symmetrical breakthrough and peak concen

tration representing the center of mass of the bromide slug, travel time ranges from 

about 0.9 days for the 40-foot depth interval to about 1.05 days for the 23-foot and 

32-foot depth intervals. Rate of groundwater movement is estimated to be about 

30 ft/d (Table 5).

)
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solution was groundwater processed through the reverse osmosis plant at the Kerr

McGee facility Average bromide injection concentration was 3600 mg/L

Background concentration of bromide at Site was less than mg/L Table

Bromide solution was injected into Well PC-70 through flexible hose

inserted into the well The hose was moved up and down to distribute the bromide

solution throughout the well Average injection flow rate was about 70 gpm

Immediately following the bromide injection conductivity probe was inserted in the

well and vertical profile of specific conductance was obtained The specific

conductance profile indicated relatively uniform distribution of the tracer solution in

the well casing

Sampling of groundwater at Pc-I 01 at depths from 23 32 and 40 feet were

conducted using peristaltic pump and micro-purge sampling method The

method minimized disturbance of the natural groundwater gradient that might

otherwise occur from purging casing volumes Bromide samples were analyzed

by NEL Laboratories Las Vegas Nevada Tabulation of results of bromide concen

tration in samples obtained at depths from 23 32 and 40 feet at piezometer

PC-IOIR and laboratory reports are given in Appendix

Figure 16 is hydrograph of bromide concentration breakthrough at the three

depth intervals sampled Assuming symmetrical breakthrough and peak concen

tration representing the center of mass of the bromide slug travel time ranges from

about 0.9 days for the 40-foot depth interval to about 1.05 days for the 23-foot and

32-foot depth intervals Rate of groundwater movement is estimated to be about

3OftIdTable5



Drift and Pumpback. Bromide Tracer Tests (Site C)

A drift and pumpback bromide tracer test was conducted at Site C, well 

PC-99R on September 18, 2000. Bromide solution was mixed in a tanker truck i;

using a ratio of 55 pounds of calcium bromide to approximately 2,000 gallons of 

water. Water used for the bromide injection slurry was groundwater processed 

through the reverse osmosis plant at the Kerr-McGee facility. Average bromide 

injection concentration was 4,200 mg/L. Set-up of pumps and discharge lines for !

pumpback at well PC-70 was similar to procedures described earlier in the report for :

aquifer testing.

Bromide solution was injected into Well PC-99R through a flexible hose 

inserted into the well. The hose was moved up and down to distribute the bromide 

solution throughout the well. Average injection flow rate was about 120 gpm.

Immediately following the bromide injection, a conductivity probe was inserted in the 

well and a vertical profile of specific conductance was obtained. The specific 

conductance profile indicated a relatively uniform distribution of the tracer solution in 

the well casing. Bromide samples were collected from the pump discharge.

Sampling frequency ranged from 5 minutes per sample during the first part of the

test to 15 minutes per sample during the final part of test. Bromide samples were ;

analyzed by NEL Laboratories, Las Vegas, Nevada. Tabulation of results of ^

bromide concentration in samples obtained during the pumpback are given

Appendix D.

Figure 17 is a hydrograph of bromide concentration breakthrough during the ^

pumpback. Integrating under the curve, center of mass of the bromide pulse is 

recovered after about 30 minutes of pumping. Using equation 3 (Page 20) and 

aquifer parameters derived from hydraulic tests, rate of groundwater movement is 

estimated to be about 60 ft/d (Table 5). Using equation 4 (Page 20), effective ;

porosity is estimated to be about 10 percent. |
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Drift and Pumpback Bromide Tracer Tests Site Cj

drift and pumpback bromide tracer test was conducted at Site well

PC-99R on September 18 2000 Bromide solution was mixed in tanker truck

using ratio of 55 pounds of calcium bromide to approximately 2000 gallons of

water Water used for the bromide injection slurry was groundwater processed

through the reverse osmosis plant at the Kerr-McGee facility Average bromide

injection concentration was 4200 mg/L Set-up of pumps and discharge lines for

pumpback at well PC-70 was similar to procedures described earlier in the report for

aquifer testing

Bromide solution was injected into Well PC-99R through flexible hose

inserted into the well The hose was moved up and down to distribute the bromide

solution throughout the well Average injection flow rate was about 120 gpm

Immediately following the bromide injection conductivity probe was inserted in the

well and vertical profile of specific conductance was obtained The specific

conductance profile indicated relatively uniform distribution of the tracer solution in

the well casing Bromide samples were collected from the pump discharge

Sampling frequency ranged from minutes per sample during the first part of the

test to 15 minutes per sample during the final part of test Bromide samples were

analyzed by NEL Laboratories Las Vegas Nevada Tabulation of results of

bromide concentration in samples obtained during the pumpback are given

Appendix

Figure 17 is hydrograph of bromide concentration breakthrough during the

pumpback Integrating under the curve center of mass of the bromide pulse is

recovered after about 30 minutes of pumping Using equation Page 20 and

aquifer parameters derived from hydraulic tests rate of groundwater movement is

estimated to be about 60 ftld Table Using equation Page 20 effective

porosity is estimated to be about 10 percent



ANALYSIS OF RATE OF GROUNDWATER MOVEMENT

Reliable estimates of groundwater velocity and aquifer parameters are critical 

for determining mass transport in aquifers. For the present work, velocity calcula

tions provide preliminary rates of downgradient mass transport of perchlorate in 

groundwater. Perchlorate is generally considered a nonreactive ion. Movement of 

perchlorate is therefore coincident with the average velocity of groundwater.

In addition to rate of groundwater movement estimated from results of tracer 

tests, Darcy’s Law (equation 1, Page 20) provides an estimate for average rate of 

groundwater movement at Sites A, B, and C as well as for the area between

Sites A and C.

Based on lithologic data obtained from installation of wells in the study area 

(Appendix B), aquifer test results (Table 4), and the groundwater level contour map 

(Figure 2), analysis of groundwater velocity was conducted using the following 

parameters:

Site A Site B SiteC
Transmissivity (gpd/ft) 50,000 60,000 160,000
Aquifer thickness (feet) 30 25 32
Hydraulic Conductivity (gpd/ft2) 1,700 2,400 5,000
Effective porosity (percent) 10 10 10
Groundwater gradient (ft/ft) 0.0008 0.01 0.01
Groundwater velocity (ft/d) 20 30 65

Using the geometric mean of hydraulic conductivity from Sites A, 

B, and C and average groundwater gradient between Sites A and C 

analysis of groundwater velocity was conducted using the following 

parameters: '
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ANALYSIS OF RATE OF GROUNDWATER MOVEMENT

Reliable estimates of groundwater velocity and aquifer parameters are critical

for determining mass transport in aquifers For the present work velocity calcula

tions provide preliminary rates of downgradient mass transport of perchlorate in

groundwater Perchlorate is generally considered nonreactive ion Movement of

perchlorate is therefore coincident with the average velocity of groundwater

In addition to rate of groundwater movement estimated from results of tracer

tests Darcys Law equation Page 20 provides an estimate for average rate of

groundwater movement at Sites and as well as for the area between

Sites and

Based on lithologic data obtained from installation of wells in the study area

Appendix aquifer test results Table and the groundwater level contour map

Figure analysis of groundwater velocity was conducted using the following

parameters

SiteA Site Site

Transmissivity gpd/ft 50000 60000 160000

Aquifer thickness feet 30 25 32

Hydraulic Conductivity gpd/ft2 1700 2400 5000
Effective porosity percent 10 10 10

Groundwater gradient ft/ft 0.0008 0.01 0.01

Groundwater velocity ftld 20 30 65

Using the geometric mean of hydraulic conductivity from Sites

and and average groundwater gradient between Sites and

analysis of groundwater velocity was conducted using the following

parameters



Sites A, B, and C
Hydraulic Conductivity (gpd/ft2) 2,700
Effective porosity (percent) 10
Groundwater gradient (ft/ft) 0.01
Groundwater velocity (ft/d) 35

Groundwater velocity estimates using Darcy’s Law are included in Tables. 

Results of analysis of rate of groundwater movement using different methods 

indicate close correlation. Larger rates of groundwater movement are estimated 

using natural gradient tracer test data due to observation of breakthrough occurring 

in lower parts of the aquifer faster than upper parts of the aquifer. Faster break

through in lower parts of the aquifer correlates to lithologic descriptions that indicate 

lower parts of the aquifer comprise coarser grained sediments through which 

groundwater would flow faster.

Using Darcy’s Law to compute average rate of groundwater movement may 

provide a lower limit for groundwater velocity between Pittman Lateral and the seep 

south from Las Vegas wash. Using Darcy’s Law and average values for aquifer 

parameters and groundwater gradient, minimum rate of groundwater bf movement 

between Site A and Site C is estimated to be 35 ft/d. Based on distance between 

Site A and Site C of about 5,700 feet, average residence time of groundwater
■i'

between Site A and Site C is estimated to be about 170 days or about 6 months. I
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Sites and

Hydraulic Conductivity gpdlff3 2700
Effective porosity percent 10

Groundwater gradient ft/if 0.01

Groundwater velocity ftd 35

Groundwater velocity estimates using Darcys Law are included in Table

Results of analysis of rate of groundwater movement using different methods

indicate close correlation Larger rates of groundwater movement are estimated

using natural gradient tracer test data due to observation of breakthrough occurring

in lower parts of the aquifer faster than upper parts of the aquifer Faster break

through in lower parts of the aquifer correlates to lithologic descriptions that indicate

lower parts of the aquifer comprise coarser grained sediments through which

groundwater would flow faster

Using Darcys Law to compute average rate of groundwater movement may

provide lower limit for groundwater velocity between Pittman Lateral and the seep

south from Las Vegas wash Using Darcys Law and average values for aquifer

parameters and groundwater gradient minimum rate of groundwater of movement

between Site and Site is estimated to be 35 ftld Based on distance between

Site and Site of about 5700 feet average residence time of groundwater

between Site and Site is estimated to be about 170 days or about months
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INJECTION OF DEIONIZED WATER TRACER AT WELL PC-98R STARTED: SEPTEMBER 13, 2000 AT 07:33 
INJECTION OF DEIONIZED WATER TRACER AT WELL PC-98R STOPPED: SEPTEMBER 13, 2000 AT 09:18 
AVERAGE SPECIFIC CONDUCTANCE OF DEIONIZED WATER TRACER: 5 MICROSIEMENS PER CENTIMETER 
INJECTED VOLUME: 2,050 GALLONS
DISTANCE FROM WELL PC-98R TO PIEZOMETER PC-100R: 50 FEET

-------------------- DAYS AFTER MIDPOINT OF INJECTION SLUG = 0
-------------------- DAYS AFTER MIDPOINT OF INJECTION SLUG = 0.29
-------------------- DAYS AFTER MIDPOINT OF INJECTION SLUG = 0.39
-------------------- DAYS AFTER MIDPOINT OF INJECTION SLUG = 0.52
-------------------  DAYS AFTER MIDPOINT OF INJECTION SLUG = 0.62
-------------------- DAYS AFTER MIDPOINT OF INJECTION SLUG = 0.71
-------------------  DAYS AFTER MIDPOINT OF INJECTION SLUG = 0.91
-------------------  DAYS AFTER MIDPOINT OF INJECTION SLUG = 1.1
-------------------  DAYS AFTER MIDPOINT OF INJECTION SLUG = 1.4
-------------------  DAYS AFTER MIDPOINT OF INJECTION SLUG = 1.76

CL

FLUID ELECTRICAL CONDUCTIVITY 
(MILLISIEMENS PER CENTIMETER)

FIGURE 13. SPECIFIC CONDUCTANCE OF GROUNDWATER VERSUS DEPTH AT
PIEZOMETER PC-100R. SITE B DURING DEIONIZED WATER TRACER TEST

ERROL L. MONTGOMERY & ASSOCIATES. INC.
>1\EC Tracer Data-sept2000\ECvDepthSiteB_deiTracer.GRF 31oct2000

EXPLANATION

10

20

a-c

30

40

12 13.5 14

FLUID ELECTRICAL CONDUCTIVITY

MILLISIEMENS PER CENTIMETER

FIGURE 13 SPECIFIC CONDUCTANCE OF GROUNDWATER VERSUS DEPTH AT
PIEZOMETER PC-IOOR SITE DURING DEIONIZED WATER TRACER TEST

ERROL MONTGOMERY ASSOCIATES INC

1\EC Tracer Data -sept2OOOECvDepthSiteB_deiTracer.GRF 3loct2000

INJECTION OF DEIONIZED WATER TRACER AT WELL PC-98R STARTED SEPTEMBER 13 2000 AT 0733
INJECTION OF DEIONIZED WATER TRACER AT WELL PC-98R STOPPED SEPTEMBER 13 2000 AT 0918
AVERAGE SPECIFIC CONDUCTANCE OF DEIONIZED WATER TRACER MICROSIEMENS PER CENTIMETER

INJECTED VOLUME 2050 GALLONS
DISTANCE FROM WELL PC-98R TO PIEZOMETER PC-IOOR 50 FEET

DAYS AFTER MIDPOINT OF INJECTION SLUG

DAYS AFTER MIDPOINT OF INJECTION SLUG 0.29

DAYS AFTER MIDPOINT OF INJECTION SLUG 0.39

DAYS AFTER MIDPOINT OF INJECTION SLUG 0.52

DAYS AFTER MIDPOINT OF INJECTION SLUG 0.62

DAYS AFTER MIDPOINT OF INJECTION SLUG 0.71

DAYS AFTER MIDPOINT OF INJECTION SLUG 0.91

____ -- DAYS AFTER MIDPOINT OF INJECTION SLUG 1.1

DAYS AFTER MIDPOINT OF INJECTION SLUG 1.4

DAYS AFTER MIDPOINT OF INJECTION SLUG 1.76
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INJECTION OF DEIONIZED WATER TRACER AT WELL PC-99R STARTED: SEPTEMBER 13, 2000 AT 12:45 
INJECTION OF DEIONIZED WATER TRACER AT WELL PC-99R STOPPED: SEPTEMBER 13, 2000 AT 13:27 
AVERAGE SPECIFIC CONDUCTANCE OF DEIONIZED WATER TRACER: 5 MICROSIEMENS PER CENTIMETER 
INJECTED VOLUME: 2,630 GALLONS
DISTANCE FROM WELL PC-99R TO PIEZOMETER PC-102: 43 FEET
-------------------- DAYS AFTER MIDPOINT OF INJECTION SLUG = 0

■■ DAYS AFTER MIDPOINT OF INJECTION SLUG = 0.14
-------------------  DAYS AFTER MIDPOINT OF INJECTION SLUG = 0.23
-------------------- DAYS AFTER MIDPOINT OF INJECTION SLUG = 0.31
-------------------  DAYS AFTER MIDPOINT OF INJECTION SLUG = 0.48
-------------------  DAYS AFTER MIDPOINT OF INJECTION SLUG = 0.68

DAYS AFTER MIDPOINT OF INJECTION SLUG = 0.92

40

FLUID ELECTRICAL CONDUCTIVITY 
(MILLISIEMENS PER CENTIMETER)

FIGURE 15. SPECIFIC CONDUCTANCE OF GROUNDWATER VERSUS DEPTH
AT PIEZOMETER PC-102. SITE C DURING DEIONIZED WATER TRACER TEST

ERROL L. MONTGOMERY & ASSOCIATES. INC.
01\EC Tracer Data -sept2000\ECvDepthSiteC_deiTracer.GRF 31oct2000
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FLUID ELECTRICAL CONDUCTIVITY

MILLISIEMENS PER CENTIMETER

FIGURE 15 SPECIFIC CONDUCTANCE OF GROUNDWATER VERSUS DEPTH
AT PIEZOMETER PC-I 02 SITE DURING DEIONIZED WATER TRACER TEST

ERROL \1OTGO\IER\ ASSOCIATES INC

O1EC Tracer Data -sept2000\ECvDepthSiteC_deiTracer.GRF 3loct2000

INJECTION OF DEIONIZED WATER TRACER AT WELL PC-99R STARTED SEPTEMBER 13 2000 AT 1245

INJECTION OF DEIONIZED WATER TRACER AT WELL PC-99R STOPPED SEPTEMBER 13 2000 AT 1327

AVERAGE SPECIFIC CONDUCTANCE OF DEIONIZED WATER TRACER MICROSIEMENS PER CENTIMETER

INJECTED VOLUME 2630 GALLONS
DISTANCE FROM WELL PC-99R TO PIEZOMETER PC-I 02 43 FEET

DAYS AFTER MIDPOINT OF INJECTION SLUG

DAYS AFTER MIDPOINT OF INJECTION SLUG 0A4

DAYS AFTER MIDPOINT OF INJECTION SLUG 0.23

DAYS AFTER MIDPOINT OF INJECTION SLUG 0.31

DAYS AFTER MIDPOINT OF INJECTION SLUG 0.48

DAYS AFTER MIDPOINT OF INJECTION SLUG 0.68

DAYS AFTER MIDPOINT OF INJECTION SLUG 0.92
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SAMPLE BROMIDE CONCENTRATH 
(milligrams per liter)
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APPENDIX A

NEVADA DEPARTMENT OF ENVIRONMENTAL PROTECTION: 
AUTHORIZATION FOR TESTING

APPENDIX

NEVADA DEPARTMENT OF ENVIRONMENTAL PROTECTION
AUTHORIZATION FOR TESTING



PETER C. MORROS. Director 
ALLEN BIACCI. Administrator

STATE OF NEVADA 
KENNY C. GUINN 

Governor

1775) 687-4670 
, 1 687-4678

i,' Sy' Waste Management 
) ! Corrective Actions
! I Federal Facilities

. .-.ninistration 
Water Pollution Control 
Facsimile 687-5S56

Air Quality
Water Qualitv- Planning 
Facsimile 687-6396

Mining Regulation and Reclamation 
facsimile 684-5259 DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES

DIVISION OF ENVIRONMENTAL PROTECTION
333 W. Nye Lane, Room 138 

Carson City, Nevada 89706-0851

July 21,2000

deceived

JUL 3 1 200Qi

MONTGOMERY & ASSOC., INC.

Ms. Susan Crowley 
Kerr McGee Chemical LLC 
P.O. Box 55
Henderson, NV 89009 ...

Re: Authorization to Conduct Tracer Test(s) at the Kerr-McGee Facility, Henderson, Nevada.
UIC Permit UNEV94218.

Dear Ms. Crowley:

The Nevada Division of Environmental Protection has reviewed your request dated June 15,2000 to conduct 
tracer testing between Pittman Lateral and the Seep Area near Las Vegas Wash in Clark County, Nevada.

Based on the information provided, authorization is hereby granted to inject deionized water and calcium 
bromide into wells located near Sites A, B and C as identified in the submittal referenced above. The 
Division is not requiring limits on deionized water, however a total mass of 65 pounds of calcium bromide 
is maximum limit established by this approval. If additional calcium bromide is required, please contact 
me for approval. The water used for solution preparation is required to be dechlorinated. All future 
tracer tests must have prior written Division approval.

If bromide tracer is used, the 50' downgradient monitoring well associated with injection at that particular 
site shall be sampled for bromide concentration. At the completion of the tracer testing, please submit details 
of the tracer test(s) with the next quarterly report for UIC permit UNEV94218. Report shall include site 
locations and the volumes/concentrations injected, and all monitoring results collected.

Please feel free to call with any questions you may have regarding this approval at 775-687-4670 ext. 3150.

cc: Cathe Pool, NDEP Water Permits Supervisor
Val King, NDEP UIC Program
Pat Corben, Kerr McGee Plant Manager, Kerr McGee Chemical LLC, P.O. Box 55 Henderson, NV 89009 
Daniel S. Weber, Errol L. Montgomery & Associates, Inc., 1550 E Prince Rd, Tucson AZ, 85719 
Nadir Sous, NDEP LV

i /■» 1 * r

Russ Land v 
UIC Program
Bureau of Water Pollution Control

STATE OF NEVADA

pETER MORROS Director KENNY CUINN

Gocernor .-

ALLEN WACO Administrator --\\ /7
\./ WasteManagn

7751 6874670 Conethve Aco
Federaj Factijue

6874678

_.ninistratiOn
Air

Quality

Water Pollution Control Water Quality Planning

Facsimile 687-5856 Facsimile 687-6396

Reclamation

DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES

DIVISION OF ENVIRONMENTAL PROTECTION

333 Nye Lane Room 138 RECEIvED
Carson City Nevada 89706-085

JUL

July 21 2000
MONTGOMERY ASSOC INC

Ms Susan Crowley

Kerr McGee Chemical LLC
PD Box 55

Henderson NV 89009

Re Authorization to Conduct Tracer Tests at the Kerr-McGee Fadility Henderson Nevada

UIC Permit UNEV94218

Dear Ms Crowley

The Nevada Division of Environmental Protection has reviewed your request dated June 15 2000 to conduct

tracer testing between Pittman Lateral and the Seep Area near Las Vegas Wash in Clark County Nevada

Based on the information provided authorization is hereby granted to inject deionized water and calcium

bromide into wells located near Sites and as identified in the submittal referenced above The

Division is not requiring limits on deionized water however total mass of 65 pounds of calcium bromide

is maximum limit established by this approval If additional calcium bromide is required please contact

me for approval The water used for solution preparation is required to be dechlorinated All future

tracer tests must have prior wntten Division approval

If bromide tracer is used the 50 downgradient monitoring well associated with injection at that particular

site shall be sampled for bromide concentration At the completion of the tracer testing please submit details

of the tracer tests with the next quarterly report for UIC permit UNEV942 18 Report shall include site

locations and the volumes/concentrations injected and all monitoring results collected

Please feel free to call with any questions you may have regarding this approval at 775-687-4670 ext 3150

Sincerely

Russ Land

UIC Program

Bureau of Water Pollution Control

cc Cathe Pool NDEP Water Permits Supervisor

Val King NDEP UIC Program

Pat Corbert Kerr McGee Plant Manager Kerr McGee Chemical LLC P.O Box 55 Henderson NV 89009

Daniel Weber Errol Montgomery Associates Inc 1550 Prince Rd Tucson AZ 85719

Nadir Sous NDEP LV



CONSULTANTS IN HYDROGEOLOGY

1 550 EAST PRINCE ROAD
TUCSON, ARIZONA 85719 (520) 881-4912
FAX: (520) 881-1609
www.elmontgomery.com 
E-MAIL: info@elmontgomery.com

ERROL L. MONTGOMERY. P.G 
WILUAM R. VICTOR. P.G 
RONALD H. DEVYTTT, P.G 

MARK M. CROSS, P.G. 
DENNIS G. HALL, P.G.

TODD KEAY, P.G. 
JAMES S. DAVIS, P.G. 

MICHAEL J. ROSKO, P.G. CHARLES F. BARTER (1937-1999) 
DANIEL S. WEBER, P.G 
. LESLIE T. KATZ, P.G

June 15, 2000

Mr. Russ Land
NEVADA DEPARTMENT OF ENVIRONMENTAL PROTECTION 
UIC Program 
333 W. Nye Lane 
Carson City, NV 89706

SUBJECT: REQUEST FOR AUTHORIZATION TO CONDUCT TRACER TESTS
BETWEEN PITTMAN LATERAL AND SEEP AREA, ............
KERR-McGEE CHEMICAL LLC, HENDERSON, NEVADA

Dear Mr. Land:

Pursuant to our telephone conversation on May 11, 2000, we are requesting 
authorization to conduct tracer tests between Pittman Lateral and seep area (study area), 
south from Las Vegas wash, Henderson, Nevada. The work will be conducted for KERR- 
McGEE CHEMICAL LLC (Kerr-McGee) by ERROL L. MONTGOMERY & ASSOCIATES, 
INC. (Montgomery & Associates). Tracer tests will be conducted to estimate residence time 
of groundwater in the shallow alluvial deposits aquifer and rate of mass transport of 
perchlorate between Pittman Lateral and seep area south from Las Vegas wash.

For your reference, I have attached a workplan recently prepared for Kerr-McGee 
that describes the planned approach and field activities. Figure 1 of the workplan is a 
location map showing the study area and the three areas (Sites A, B, and C) for the 
planned tracer tests. Tracer tests will use both drift and pumpback and natural gradient 
methodologies. Natural gradient tracer tests will be small-scale; monitoring distance from 
point of tracer introduction will be on the order of 50 feet. Tracers will be deionized water 
and bromide. The following sections of this letter are provided to summarize hydrogeologic 
conditions and the methods for planned tracer tests. Analytical modeling for the planned 
tracer testing indicates small tracer breakthrough concentrations at observation wells and at 
the seep area, the nearest potential receptor of tracer.

HYDROGEOLOGIC CONDITIONS

The study area is located in the southeast part of the Las Vegas Valley and within 
the limits of City of Henderson, Clark County, Nevada. The Las Vegas Valley occupies a 
topographic and structural basin within the Basin and Range Physiographic Province. The 
principal surface water drainage feature for the study area is Las Vegas wash, a shallow, 
narrow stream that drains to the southeast, across the valley floor to Lake Mead. The study 
area is bounded by the Pittman Lateral to the south and the seep area to the north 
(Figure 1). The Henderson wastewater treatment facility lies within the study area.

TUCSON • PHOENIX • FLAGSTAFF • SANTIAGO d« CHILE

ERROL MONTGOMERY ASSOCIATES INC ERROL MOffCOMERy P.C

WILUAM VICTOR P.C
ULTANTS IN HYDROGEOLOGY RONALD DEWITT P.C

MARK CROSS P.C

DENNIS HALL P.C
iu cAST PRINCE ROAD TODD KEAY P.C

TUCSON ARIZONA 85719 520 881-4912
MICHAEL J.ROSXOPC

FAX 520 881-1609 CHARLES BARTER 1937.I999j

www.elmontgomery.com
DANIEL WEBER P.C

LESLIE KATZ
E-MAIL info@elmontgornery.com

June 15 2000

Mr Russ Land

NEVADA DEPARTMENT OF ENVIRONMENTAL PROTECTION
UIC Program
333 Nye Lane

Carson City NV 89706

SUBJECT REQUEST FOR AUTHORIZATION TO CONDUCT TRACER TESTS
BETWEEN PITTMAN LATERAL AND SEEP AREA
KERR-McGEE CHEMICAL LLC HENDERSON NEVADA

Dear Mr Land

Pursuant to our telephone conversation on May 11 2000 we are requesting

authorization to conduct tracer tests between Pittman Lateral and seep area study area
south from Las Vegas wash Henderson Nevada The work will be conducted for KERR
McGEE CHEMICAL LLC Kerr-McGee by ERROL MONTGOMERY ASSOCIATES
INC Montgomery Associates Tracer tests will be conducted to estimate residence time

of groundwater in the shallow alluvial deposits aquifer and rate of mass transport of

perchlorate between Pittman Lateral and seep area south from Las Vegas wash

For your reference have attached workplan recently prepared for Kerr-McGee

that describes the planned approach and field activities Figure of the workplan is

location map showing the study area and the three areas Sites and for the

planned tracer tests Tracer tests will use both drift and pumpback and natural gradient

methodologies Natural gradient tracer tests will be small-scale monitoring distance from

point of tracer introduction will be on the order of 50 feet Tracers will be deionized water

and bromide The following sections of this letter are provided to summarize hydrogeologic

conditions and the methods for planned tracer tests Analytical modeling for the planned

tracer testing indicates small tracer breakthrough concentrations at observation wells and at

the seep area the nearest potential receptor of tracer

HYDROGEOLOGIC CONDITIONS

The study area is located in the southeast part of the Las Vegas Valley and within

the limits of City of Henderson Clark County Nevada The Las Vegas Valley occupies

topographic and structural basin within the Basin and Range Physiographic Province The

principal surface water drainage feature for the study area is Las Vegas wash shallow

narrow stream that drains to the southeast across the valley floor to Lake Mead The study

area is bounded by the Pittman Lateral to the south and the seep area to the north

Figure The Henderson wastewater treatment facility lies within the study area

TUCSON PHOENIX FLAGSTAFF SANTIAGO CHILE



The late Tertiary Muddy Creek Formation underlies the study area. Wells 
penetrating the Muddy Creek Formation in the study area indicate lithologies comprising 
sandy and silty clay to clayey sand. Younger, Quaternary alluvial deposits overlie the 
Muddy Creek Formation. Alluvial deposits fill erosional paleochannels in the Muddy Creek 
Formation. Alluvial deposits are thickest within the paleochannels, and thin laterally over 
the interfluvial areas. Based on lithologic information for wells penetrating the alluvial 
deposits, thickness of the alluvial deposits in the study is on the order of 40 feet within 
erosional paleochannels. Lithology of the alluvial deposits ranges from silt, fine to coarse 
grained sand, gravel, and cobbles.

Paleochannels generally trend southwest-northeast and control movement of 
groundwater in the alluvial deposits. Depth to groundwater in the alluvial deposits is on the 
order of 20 feet. Horizontal groundwater level gradients, measured as change in head per 
unit of distance measured in the direction of the steepest change; range from 0.01 feet per 
foot (ft/ft) to 0.04 ft/ft. Direction of groundwater movement in the alluvial deposits is north- 
northeast.

Analysis of a 48-hour aquifer test conducted in the vicinity of Site A (Figure 1) 
indicates an average transmissivity of 50,000 gallons per day per foot of aquifer at 1:1 
hydraulic gradient (gpd/ft) for the saturated alluvial deposits. Specific yield was determined 
to be on the order of 0.06.

Based on analysis of an aquifer test in the alluvial deposits and lithology of saturated 
sediments in the study area, hydraulic conductivity of the overlying alluvial deposits is 
judged to be substantially larger than the Muddy Creek Formation. Analysis of water levels 
in wells completed in the Muddy Creek Formation in the vicinity of the study area indicates 
hydraulic head to be higher than hydraulic head in the alluvial deposits. Because of larger 
hydraulic conductivity of the alluvial deposits and direction of groundwater movement being 
generally upward from the Muddy Creek to the alluvial deposits, we anticipate movement of 
tracer to be restricted to the alluvial deposits.

Table 1 summarizes chemical quality of water in the study area. Sample sources 
are: seep sump near Site C, RIB pond near Site B, and well PC-70 near Site A. The RIB 
(Rapid Infiltration Basin) pond is part of the Henderson wastewater treatment facility.
Results of sampling indicate total dissolved solids (TDS) ranging from 1,800 to 8,600 
milligrams per liter (mg/L). Based on samples obtained in the study area, groundwater in 
the study area is a sodium chloride-sulfate type and is classified as slightly to moderately 
saline.

TRACER TESTS

Tracer tests will be conducted to estimate residence time of groundwater and rate of 
mass transport of perchlorate in the shallow alluvial groundwater system between Pittman 
Lateral and seep area south from Las Vegas wash. Groundwater will be monitored for 
breakthrough of tracer at an observation well or a series of observation wells directly down 
groundwater hydraulic gradient from the tracer introduction well. The tracer introduction well 
will fully penetrate the alluvial deposits. Distance from tracer introduction to observation
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The late Tertiary Muddy Creek Formation underlies the study area Wells

penetrating the Muddy Creek Formation in the study area indicate lithologies comprising

sandy and silty clay to clayey sand Younger Quaternary alluvial deposits overlie the

Muddy Creek Formation Alluvial deposits fill erosional paleochannels in the Muddy Creek

Formation Alluvial deposits are thickest within the paleochannels and thin laterally over

the interfluvial areas Based on lithologic information for wells penetrating the alluvial

deposits thickness of the alluvial deposits in the study is on the order of 40 feet within

erosional paleochannels Lithology of the alluvial deposits ranges from silt fine to coarse

grained sand gravel and cobbles

Paleochannels generally trend southwest-northeast and control movement of

groundwater in the alluvial deposits Depth to groundwater in the alluvial deposits is on the

order of 20 feet Horizontal groundwater level gradients measured as change in head per

unit of distance measured in the direction of the steepest change range from 0.01 feet per

foot ftlft to 0.04 ft/ft Direction of groundwater movement in the alluvial deposits is north-

northeast

Analysis of 48-hour aquifer test conducted in the vicinity of Site Figure
indicates an average transmissivity of 50000 gallons per day per foot of aquifer at 11

hydraulic gradient gpdlft for the saturated alluvial deposits Specific yield was determined

to be on the order of 0.06

Based on analysis of an aquifer test in the alluvial deposits and lithology of saturated

sediments in the study area hydraulic conductivity of the overlying alluvial deposits is

judged to be substantially larger than the Muddy Creek Formation Analysis of water levels

in wells completed in the Muddy Creek Formation in the vicinity of the study area indicates

hydraulic head to be higher than hydraulic head in the alluvial deposits Because of larger

hydraulic conductivity of the alluvial deposits and direction of groundwater movement being

generally upward from the Muddy Creek to the alluvial deposits we anticipate movement of

tracer to be restricted to the alluvial deposits

Table summarizes chemical quality of water in the study area Sample sources

are seep sump near Site RIB pond near Site and well PC-70 near Site The RIB

Rapid Infiltration Basin pond is part of the Henderson wastewater treatment facility

Results of sampling indicate total dissolved solids TDS ranging from 1800 to 8600

milligrams per liter mg/L Based on samples obtained in the study area groundwater in

the study area is sodium chloride-sulfate type and is classified as slightly to moderately
saline

TRACER TESTS

Tracer tests will be conducted to estimate residence time of groundwater and rate of

mass transport of perchlorate in the shallow alluvial groundwater system between Pittman

Lateral and seep area south from Las Vegas wash Groundwater will be monitored for

breakthrough of tracer at an observation well or series of observation wells directly down

groundwater hydraulic gradient from the tracer introduction well The tracer introduction well

will fully penetrate the alluvial deposits Distance from tracer introduction to observation



wells will be on the order of 50 feet. North from the City of Henderson (COH) RIB at Site C, 
observation wells will be completed in upper, middle, and lower parts of the alluvial deposits 
for determination of differences in transit time down hydraulic gradient from COH-RIB. In 
the vicinity of COH-RIB at Site B and up hydraulic gradient from COH-RIB at Site A, one 
fully-penetrating observation well will be completed directly down hydraulic gradient from the 
tracer introduction well.

Tracers proposed for use are deionized water and bromide. Because of large 
concentration of TDS in groundwater, deionized water will be used in the first set of single
well drift and pumpback tracer tests. Electrical conductivity of deionized water is estimated 
to be less than 5 micromhos per centimeter. Electrical conductivity of groundwater is 
estimated to be on the order of 1,000 times larger than deionized water (Table 1). Drift and 
pumpback and natural gradient tracer testing will initially be conducted with 1,000 to 
1,500 gallons of deionized water. Using 1,000 gallons of deionized water, the tracer 
solution would occupy approximately 900 cubic feet of sediments, based on an assumed 
effective porosity of 15 percent. Based on saturated thickness of the alluvial deposits of 
about 32 feet at Site A, the resulting tracer would have a plan view diameter of about 6 feet 
assuming a cylindrical volume. Monitoring of tracer introduction and pumpback will be 
conducted using electrical conductivity sensors placed in the borehole and in a flow cell at 
land surface.

To assess impact of tracer breakthrough due to density contrasts between the 
deionized water tracer and groundwater, bromide tracer tests will be conducted. A bromide 
tracer test, using calcium bromide, is planned for at least two sites for confirmation of 
deionized water tracer results. Laboratory analysis of background bromide indicates back
ground concentrations ranging from 1.7 mg/L at Site A to less than 1.0 mg/L at Sites B 
and C (Table 1). Tracer slug concentration of bromide is planned to be on the order of
5,000 mg/L in a 1,000 gallon water solution. About 31 pounds of calcium bromide will be 
required for the tracer slug. Tracer tests conducted using bromide will be monitored by 
sampling groundwater at observation wells using a peristaltic pump. Groundwater sampling 
at observation wells will be conducted using micro-purge sampling methods to minimize 
disturbance of the natural groundwater gradient that might otherwise occur from purging 
3 casing volumes. Bromide samples will be analyzed by NEL Laboratories, Las Vegas, 
Nevada.

PROJECTED CONCENTRATION OF TRACER IN GROUNDWATER

To investigate the projected concentration of bromide downgradient from the intro
duction well, Montgomery & Associates conducted analytical groundwater modeling using 
the method described by Hunt, 1983, and provided in a computer program described by 
Walton, 1989. The method provides a two-dimensional equation governing migration of a 
conservative solute in uniform one-directional flow from a slug point source without 
adsorption.

Based on lithologic data obtained from installation of wells in the study area, aquifer 
test data, a groundwater level contour map, and literature values for dispersivity (Bedient,
1999) modeling was conducted using the following parameters:
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wells will be on the order of 50 feet North from the City of Henderson 00K RIB at Site

observation wells will be completed in upper middle and tower parts of the alluvial deposits

for determination of differences in transit time down hydraulic gradient from 00K-RIB In

the vicinity of 00K-RIB at Site and up hydraulic gradient from 00K-RIB at Site one

fully-penetrating observation well will be completed directly down hydraulic gradient from the

tracer introduction well

Tracers proposed for use are deionized water and bromide Because of large

concentration of TDS in groundwater deionized water will be used in the first set of single-

well drift and pumpback tracer tests Electrical conductivity of deionized water is estimated

to be less than micromhos per centimeter Electrical conductivity of groundwater is

estimated to be on the order of 1000 times larger than deionized water Table Drift and

pumpback and natural gradient tracer testing will initially be conducted with 1000 to

1500 gallons of deionized water Using 1000 gallons of deionized water the tracer

solution would occupy approximately 900 cujic feet of sediments based on an assumed

effective porosity of 15 percent Based on saturated thickness of the alluvial deposits of

about 32 feet at Site the resulting tracer would have plan view diameter of about feet

assuming cylindrical volume Monitoring of tracer introduction and pumpback will be

conducted using electrical conductivity sensors placed in the borehole and in flow cell at

land surface

To assess impact of tracer breakthrough due to density contrasts between the

deionized water tracer and groundwater bromide tracer tests will be conducted bromide

tracer test using calcium bromide is planned for at least two sites for confirmation of

deionized water tracer results Laboratory analysis of background bromide indicates back

ground concentrations ranging from 1.7 mg/L at Site to less than 1.0 mg/L at Sites

and Table Tracer slug concentration of bromide is planned to be on the order of

5000 mg/L in 1000 gallon water solution About 31 pounds of calcium bromide will be

required for the tracer slug Tracer tests conducted using bromide will be monitored by

sampling groundwater at observation wells using peristaltic pump Groundwater sampling

at observation wells will be conducted using micro-purge sampling methods to minimize

disturbance of the natural groundwater gradient that might otherwise occur from purging

casing volumes Bromide samples will be analyzed by NEL Laboratories Las Vegas
Nevada

PROJECTED CONCENTRATION OF TRACER IN GROUNDWATER

To investigate the projected concentration of bromide downgradient from the intro

duction well Montgomery Associates conducted analytical groundwater modeling using

the method described by Hunt 1983 and provided in computer program described by

Walton 1989 The method provides two-dimensional equation governing migration of

conservative solute in uniform one-directional flow from slug point source without

adsorption

Based on lithologic data obtained from installation of wells in the study area aquifer

test data groundwater level contour map and literature values for dispersivity Bedient

1999 modeling was conducted using the following parameters



Aquifer thickness:
Total porosity:
Effective porosity: 
Longitudinal dispersivity:

30 feet 
25 percent 
15 percent
10 feet for an observation distance of 50 feet;
30 feet for an observation distance of 500 feet 

1 foot for an observation distance of 50 feet; 
3 feet for an observation distance of 500 feet

15 feet per day
31 pounds
50 feet and 500 feet

Transverse dispersivity:

Seepage velocity:
Slug concentration load: 
Observation points:

The observation point at 50 feet represents the well installed directly downgradient 
from the tracer introduction well that will be used to monitor tracer breakthrough. The 
monitoring point at a distance of 500 feet represents the seep area; the nearest potential 
intercept of tracer from Site C. Largest concentration of bromide is projected to be on the 
order of 70 mg/L at a distance of 50 feet from tracer introduction. Largest concentration of 
bromide at a distance of 500 feet is projected to be on the order of 2 mg/L. Analytical 
modeling for planned tracer testing indicates small tracer breakthrough concentrations at 
observation wells and at the seep area. Actual concentrations of bromide downgradient 
from tracer testing activities at Sites A and B are projected to be smaller due to contribution 
of COH-RIB water to the groundwater system.

Thank you for your review and consideration for this request for tracer test 
authorization. If you have questions or require more information, please contact me.

Very truly yours,

ERROL L. MONTGOMERY & A5§OCi>TES, INC.

Daniel S. Weber, P.G.

Enclosure

cc: Susan Crowley, w/o end. 
Rick Stater, w/o end.
Ed Krish, w/o end.
Bill Ganus, w/o end.

Tom Reed, w/o end. 
Steve Lower, w/o end.
Pat Corbett, w/o end. 
Keith Bailey, w/o end.

SENT VIA FEDERAL EXPRESS

448/01/1trNDEPtracer.doc/15Jun2000
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Aquifer thickness

Total porosity

Effective porosity

Longitudinal dispersivity

Transverse dispersivity

Seepage velocity

Slug concentration load

Observation points

30 feet

25 percent

15 percent

10 feet for an observation distance of 50 feet

30 feet for an observation distance of 500 feet

foot for an observation distance of 50 feet

feet for an observation distance of 500 feet

15 feet per day
31 pounds
50 feet and 500 feet

The observation point at 50 feet represents the well installed directly downgradient
from the tracer introduction well that will be used to monitor tracer breakthrough The

monitoring point at distance of 500 feet represents the seep area the nearest potential

intercept of tracer from Site Largest concentration of bromide is projected to be on the

order of 70 mg/L at distance of 50 feet from tracer introduction Largest concentration of

bromide at distance of 500 feet is projected to be on the order of mg/L Analytical

modeling for planned tracer testing indicates small tracer breakthrough concentrations at

observation wells and at the seep area Actual concentrations of bromide downgradient

from tracer testing activities at Sites and are projected to be smaller due to contribution

of COH-RIB water to the groundwater system

Thank you for your review and consideration for this request for tracer test

authorization If you have questions or require more information please contact me

Enclosure

Very truly yours

ERROL MONTGOMERY SOCI ES INC

Daniel Weber P.G

Proj Hydrogeologist

artin Barackman

ydrologist

cc Susan Crowley w/o end
Rick Stater w/o end
Ed Krish w/o end
Bill Ganus wlo end

Tom Reed w/o end
Steve Lower w/o end
Pat Corbett w/o end
Keith Bailey w/o end

SENT VIA FEDERAL EXPRESS

448/O1/ItrNDEPtracer.docll 5Jun2000
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CONSULTANTS IN HYDROGEOLOGY

1550 EAST PRINCE ROAD
TUCSON, ARIZONA 85719 (520) 881-4912
FAX: (520) 881-1609
w w w.elmontgomery.com 
E-MAIL: info@elmomgomery.com

ERROL L MONTGOMERY PG WILUAM R. VICTOR-. P G 
RONALD H. DEWITT. P G 

MARK m. CROSS, P.G 
DENNIS G. HALL, P G 

TODD KEAY. P.G 
JAMES S. DAVIS. P.G 

MICHAEL J. ROSKO, P.G. CHARLES F. BARTER (1937-1999)
Daniel s. weber. p.g.

LESLIE T. KATZ, P.G.

September 7, 2000

Mr. Russ Land
NEVADA DEPARTMENT OF ENVIRONMENTAL PROTECTION 
UIC Program 
333 W. Nye Lane 
Carson City, NV 89706

SUBJECT: AUTHORIZATION TO INCREASE TOTAL MASS OF CALCIUM 
BROMIDE DURING CONDUCT OF TRACER TEST(S) AT KERR- 
MCGEE FACILITY, HENDERSON, NEVADA UIC PERMIT 
UNEV94218

Dear Mr. Land:

In accordance with our telephone conversation today referring to your authorization 
letter dated July 21,2000, for conducting tracer test at Kerr-McGee's Henderson, Nevada 
facility, we are requesting to increase total mass of calcium bromide from 65 pounds to 
110 pounds. Previous estimate of calcium bromide needed for tracer testing stated in our 
request for authorization letter dated June 15, 2000, was incorrect due to an incorrect value 
for molecular weight of calcium bromide.

For a 1,000 gallon slurry of 5,000 milligrams per liter (mg/L), calculation of calcium 
bromide is as follows:

■ Molecular weight of calcium bromide (CaBr2) = 40.08 + 2 (79.9) = 199.88 grams 
per mole (g/mol)

■ 1 gallon (gal) = 3.78 liters (L)

■ 1 pound (lb) = 454 g

Using ratio to calculate mass of CaBr2 needed:

2(Bn = 5 a/L of Br'
CaBr2 x lbs of CaBr2

rearranging

x lbs of CaBr2 =

[(5g/Z)(199.88 g I mol) !{2x 19.9 g/wo/)]* [(1,000 sa/.r 3.78 Z/ga/)]/(454 g ! lb) =52.\ lbs

TUCSON > PHOENIX • FLAGSTAFF • SANTIAGO de CHILE

ERROL MONTGOMERY ASSOCIATES INC ERROL MONTGOMERY P.C

CONSULTANTS IN HYDROGEO LOGY RONALD

MARK OSS P.C

1550 EAST PRINCE ROAD TODD KEAY P.C

TUCSON ARIZONA 85719 520 881-4912 JAMES DAViS P.C
MICHAEL ROSICO P.CFAX 520 881-1609 CHARLES BARTER 1937.1999

www.elmontgomery.com
DANiEL WEBER

E-MAIL info@eImontgomery.com

September 2000

Mr RUSS Land

NEVADA DEPARTMENT OF ENVIRONMENTAL PROTECTION
UIC Program

333 Nye Lane

Carson City NV 89706

SUBJECT AUTHORIZATION TO INCREASE TOTAL MASS OF CALCIUM
BROMIDE DURING CONDUCT OF TRACER TESTS AT KERR-
MCGEE FACILITY HENDERSON NEVADA UIC PERMIT
UNEV942I

Dear Mr Land

In accordance with our telephone conversation today referring to your authorization

letter dated July 21 2000 for conducting tracer test at Kerr-McGees Henderson Nevada

facility we are requesting to increase total mass of calcium bromide from 65 pounds to

110 pounds Previous estimate of calcium bromide needed for tracer testing stated in our

request for authorization letter dated June 15 2000 was incorrect due to an incorrect value

for molecular weight of calcium bromide

For 1000 gallon slurry of 5000 milligrams per liter mglL calculation of calcium

bromide is as follows

Molecular weight of calcium bromide CaBr2 40.08 79.9 199.88 grams
per mole g/mol

gallon gal 3.78 liters

lpoundlb454g

Using ratio to calculate mass of CaBr2 needed

2fBri 5g/L of Br

CaBr2 xlbsofCaBr2

rearranging

lbs of CaBr2

L199.88 mol12 79.9 nolxgal 3.78 gail454 glib 52.1 lbs

TUCSON PHOENIX FLAGSTAFF SANTIAGO de CHII2



Calcium bromide is delivered in 55-pound bags; we intend to use 1 bag per
1,000 gallons of water which will provide a slug of bromide on the order of 5,000 mg/L. The 
bromide slug will be sampled and analyzed using laboratory analytical methods for final 
estimate of slug concentration of bromide. Current plans are to conduct a maximum of two 
bromide trace tests which would require use of a total of 110 pounds of calcium bromide.

Thank you for your review of our request and consideration for authorization. If you 
have questions or need more information, please contact me.

Very truly yours,

ERROL L. MONTGOMERY & ASSOCIATES, INC.

Daniel S. Weber, P.G. 
Project Hydrogeologist

cc: Susan Crowley
Ed Krish 
Bill Ganus

SENT VIA FACSIMILE

448/01/Ur AuthorizationT racerT ests.doc/07 SepZOOO

ERROL MONTGOMERY ASSOCIATES INC

Calcium bromide is delivered in 55-pound bags we intend to use bag per

1000 gallons of water which will provide slug of bromide on the order of 5000 mg/L The

bromide slug will be sampled and analyzed using laboratory analytical methods for final

estimate of slug concentration of bromide Current plans are to conduct maximum of two

bromide trace tests which would require use of total of 110 pounds of calcium bromide

Thank you for your review of our request and consideration for authorization If you
have questions or need more information please contact me

Very truly yours

ERROL MONTGOMERY ASSOCIATES INC

Daniel Weber P.O

Project Hydrogeologist

cc Susan Crowley

Ed Krish

Bill Ganus

SENT VIA FACSIMILE

Sep2000
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APPENDIX

SCHEMATIC DIAGRAMS OF WELL CONSTRUCTION AND
GEOLOGIC LOGS FOR WELLS AND PIEZOMETERS
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FIGURE B-1. SCHEMATIC DIAGRAM OF CONSTRUCTION AND GEOLOGIC LOG FOR 
PIEZOMETER PC-101R, SITE A
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FIGURE B-I SCHEMATIC DIAGRAM OF CONSTRUCTION AND GEOLOGIC LOG FOR
PIEZOMETER PC-IOIR SITE

448.01/PCi 01 R-SITEA-WS/14DEC2000
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COMPLETION
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FIGURE B-2. SCHEMATIC DIAGRAM OF CONSTRUCTION AND GEOLOGIC LOG FOR 
MON ITOR WELL PC-98R, SITE B
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FIGURE B-2 SCHEMATIC DIAGRAM OF CONSTRUCTION AND GEOLOGIC LOG FOR
MONITOR WELL PC-98R SITE

448.O1/PC98R-SITEB-WS/140EC2000

ERROL MONTGOMERY ASSOCIATES INC
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FIGURE B-3. SCHEMATIC DIAGRAM OF CONSTRUCTION AND GEOLOGIC LOG FOR 
PIEZOMETER PC-100R, SITE B
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FIGURE B-3 SCHEMATIC DIAGRAM OF CONSTRUCTION AND GEOLOGIC LOG FOR
PIEZOMETER PC-IOOR SITE

448.O1/PCIOOR-SITEB-WS/14DEC2000
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FIGURE B-4. SCHEMATIC DIAGRAM OF CONSTRUCTION AND GEOLOGIC LOG FOR 
MONITOR WELL PC-99R, SITE C

448.01/PC99R-SITEC-WS/14DEC2000
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FIGURE B-4 SCHEMATIC DIAGRAM OF CONSTRUCTION AND GEOLOGIC LOG FOR
MONITOR WELL PC-99R SITE

448.O1/P099R-SITEC-WS/I4DEC2000
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FIGURE B-5. SCHEMATIC DIAGRAM OF CONSTRUCTION AND GEOLOGIC LOG FOR 
PIEZOMETER PC-102, SITE C
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FIGURE B-5 SCHEMATIC DIAGRAM OF CONSTRUCTION AND GEOLOGIC LOG FOR
PIEZOMETER PC-I 02 SITE
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ROJECT INFORMATION

Company: ELM&A 
Client: K-M 
Project: 448.01 
Location: K-M Henderson 
Test Date: Aug 10, 2000 
Test Well: PC-98R

PUMPING WELL DATA 

Number of pumping wells: 1 

Pumping Well No. 1: PC-98R

X Location: 0. ft
Y Location: 0. ft

No. of pumping periods: 2

Pumping Period Data
Time (min) Rate (gal/min) Time (min) Rate (gal/min) 

0. "52.' ‘ 1790. 0.

OBSERVATION WELL DATA

Number of observation wells: 1

Observation Well No. 1: PC98R

X Location: 0. ft
Y Location: 1.ft

o. of observations: 471

Observation Data
Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft)

5. 1.798 480. 2.046 955. 2.056 1465. 2.045 2300. 0.0406
10. 1.829 485. 2.06 960. 2.06 1470. 2.02 2310. 0.0349
15. 1.85 490. 2.063 965. 2.048 1475. 2.033 2320. 0.0334
20. 1.88 495. 2.055 970. 2.077 1480. 2.042 2330. 0.0326
25. 1.857 500. 2.052 975. 2.075 1485. 2.015 2340. 0.0327
30. 1.886 505. 2.082 980. 2.079 1490. 2.037 2350. 0.0311
35. 1.915 510. 2.052 985. 2.048 1495. 2.035 2360. 0.0265
40. 1.91 515. 2.055 990. 2.051 1500. 2.031 2370. 0.0258
45. 1.921 520. 2.069 995. 2.073 1505. 2.046 2380. 0.0247
50. 1.931 525. 2.071 1000. 2.071 1510. 2.019 2390. 0.0231
55. 1.954 530. 2.048 1005. 2.05 1520. 2.033 2400. 0.0235
60. 1.95 535. 2.078 1010. 2.043 1530. 2.035 2410. 0.0217
65. 1.932 540. 2.054 1015. 2.069 1540. 2.03 2420. 0.0225
70. 1.942 545. 2.053 1020. 2.093 1550. 2.036 2430. 0.0211
75. 1.966 550. 2.079 1025. 2.08 1560. 2.031 2440. 0.0185
80. 1.95 555. 2.061 1030. 2.049 1570. 2.037 2450. 0.0161
85. 1.946 560. 2.059 1035. 2.076 1580. 2.024 2460. 0.0161
90. 1.972 565. 2.023 1040. 2.072 1590. 2.035 2470. 0.0164
95. 1.994 570. 2.075 1045. 2.053 1600. 2.04 2480. 0.015
100. 1.986 575. 2.046 1050. 2.066 1610. 2.054 2490. 0.0095
105. 1.961 580. 2.069 1055. 2.069 1620. 2.035 2500. 0.0091
110. 1.998 585. 2.039 1060. 2.064 1630. 2.041 2510. 0.0083
115. 1.988 590. 2.067 1065. 2.045 1640. 2.047 2520. 0.0089
120. 1.984 595. 2.059 1070. 2.066 1650. 2.037 2530. 0.0069
125. 1.975 600. 2.062 1075. 2.039 1660. 2.033 2540. 0.0063
130. 2.009 605. 2.044 1080. 2.076 1670. 2.041 2550. 0.0061
135. 1.994 610. 2.077 1085. 2.058 1680. 2.031 2560. 0.0051
140. 1.998 615. 2.064 1090. 2.063 1690. 2.012 2570. 0.0039
145. 2.005 620. 2.067 1095. 2.055 1700. 2.027 2580. -0.0001
150. 2.018 625. 2.076 1100. 2.038 1710. 1.999 2590. 0.0019
155. 1.995 630. 2.06 1105. 2.078 1720. 2.034 2600. -0.0022
160. 1.994 635. 2.083 1110. 2.065 1730. 2.034 2610. -0.0002

Data Set S\Projects\448\01\PC98R pumping test Site B\pc98Rpc98R-JC-corrected for barotrend.aqt

OJECT_INFORMATION

Company ELMA
Client K-M

Project 448.01

Location K-M Henderson

Test Date Aug 10 2000

Test Well PC-98R

PUMPING WELL DATA

Number of pumping wells

Pumping Well No PC-98R

Location ft

Location ft

No of pumping periods

Pumping Period Data

TimeJpJpj Rate gl/rnin Time mip Rate galfminj

52 1790

OBSERVATION WELL DATA

Number of observation wells

Observation Well No PC98R

Location ft

Location ft

of observations 471

Observation Data

T1nQnn Displacement ft Time mm Displacement ft Time mm Displacement ft Time mm Displacement ft Timejjnip Dispsemenftl
1.798 480 2.046 955 2.056 1465 2.045 2300 0.0406

10 1.829 485 2.06 960 2.06 1470 2.02 2310 0.0349

15 1.85 490 2.063 965 2.048 1475 2.033 2320 0.0334

20 1.88 495 2.055 970 2.077 1480 2.042 2330 0.0326

25 1.857 500 2.052 975 2.075 1485 2.015 2340 0.0327

30 1.886 505 2.082 980 2.079 1490 2.037 2350 0.0311

35 1.915 510 2.052 985 2.048 1495 2.035 2360 0.0265

40 1.91 515 2.055 990 2.051 1500 2.031 2370 0.0258

45 1.921 520 2.069 995 2.073 1505 2.046 2380 0.0247

50 1.931 525 2.071 1000 2.071 1510 2.019 2390 0.0231

55 1.954 530 2.048 1005 2.05 1520 2.033 2400 0.0235

60 1.95 535 2.078 1010 2.043 1530 2.035 2410 0.0217

65 1.932 540 2.054 1015 2.069 1540 2.03 2420 0.0225

70 1.942 545 2.053 1020 2.093 1550 2.036 2430 0.0211

75 1.966 550 2.079 1025 2.08 1560 2.031 2440 0.0185

80 1.95 555 2.061 1030 2.049 1570 2.037 2450 0.0161

85 1.946 560 2.059 1035 2.076 1580 2.024 2460 0.0161

90 1.972 565 2.023 1040 2.072 1590 2.035 2470 0.0164

95 1.994 570 2.075 1045 2.053 1600 2.04 2480 0.015

100 1.986 575 2.046 1050 2.066 1610 2.054 2490 0.0095

105 1.961 580 2.069 1055 2.069 1620 2.035 2500 0.0091

110 1.998 585 2.039 1060 2.064 1630 2.041 2510 0.0083

115 1.988 590 2.067 1065 2.045 1640 2.047 2520 0.0089

120 1.984 595 2.059 1070 2.066 1650 2.037 2530 0.0069

125 1.975 600 2.062 1075 2.039 1660 2.033 2540 0.0063

130 2.009 605 2.044 1080 2.076 1670 2.041 2550 0.0061

135 1.994 610 2.077 1085 2.058 1680 2.031 2560 0.0051

140 1.998 615 2.064 1090 2.063 1690 2.012 2570 0.0039

145 2.005 620 2.067 1095 2.055 1700 2.027 2580 -0.0001

150 2.018 625 2.076 1100 2.038 1710 1.999 2590 0.0019

155 1.995 630 2.06 1105 2.078 1720 2.034 2600 -0.0022

160 1.994 635 2.083 1110 2.065 1730 2.034 2610 -0.0002



Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft)
165. 2.007 640. 2.073 1115. 2.062 1740. 2.036 2620. -0.0028
170. 2.023 645. 2.06 1120. 2.046 1750. 2.014 2630. -0.0017
175. 1.982 650. 2.056 1125. 2.052 1760. 2.018 2640. -0.0009
180. 2.015 655. 2.049 1130. 2.07 1770. 2.019 2650. -0.0064
185. 1.993 660. 2.051 1135. 2.076 1780. 2.015 2660. -0.0068
190. 2.023 665. 2.056 1140. 2.06 1790. 2.023 2670. -0.005
195. 2.037 670. 2.067 1145. 2.048 1800. 0.3198 2680. -0.006
200. 2.024 675. 2.042 1150. 2.079 1805. 0.301 2690. -0.0055
205. 2.033 680. 2.035 1155. 2.054 1810. 0.254 2700. -0.0092
210. 2.028 685. 2.035 1160. 2.076 1815. 0.2245 2710. -0.0089
215. 2.035 690. 2.047 1165. 2.052 1820. 0.1957 2720. -0.0096
220. 2.022 695. 2.094 1170. 2.068 1825. 0.1827 2730. -0.0159
225. 2.035 700. 2.067 1175. 2.061 1830. 0.1703 2740. -0.0176
230. 2.021 705. 2.061 1180. 2.061 1835. 0.1636 2750. -0.0172
235. 2.031 710. 2.056 1185. 2.055 1840. 0.1591 2760. -0.0211
240. 2.032 715. 2.065 1190. 2.062 1845. 0.1583 2770. -0.021
245. 2.038 720. 2.044 1195. 2.055 1850. 0.1525 2780. -0.019
250. 2.038 725. 2.059 1200. 2.063 1855. 0.1472 2790. -0.021
255. 2.031 730. 2.028 1205. 2.068 1860. 0.1454 2800. -0.0232
260. 2.038 735. 2.062 1210. 2.047 1865. 0.1429 2810. -0.0216
265. 2.05 740. 2.064 1215. 2.039 1870. 0.1304 2820. -0.0245
270. 2.057 745. 2.06 1220. 2.049 1880. 0.1219 2830. -0.0224
275. 2.058 750. 2.075 1225. 2.07 1890. 0.1131 2840. -0.0217
280. 2.05 755. 2.082 1230. 2.034 1900. 0.1024 2850. -0.0218
285. 2.034 760. 2.082 1235. 2.045 1910. 0.0989 2860. -0.0218
290. 2.042 765. 2.065 1240. 2.047 1920. 0.0936 2870. -0.0224
295. 2.037 770. 2.037 1245. 2.052 1930. 0.0965 2880. -0.0216
300. 2.049 775. 2.073 1250. 2.075 1940. 0.0915 2890. -0.0224
305. 2.059 780. 2.053 1255. 2.064 1950. 0.0887 2900. -0.0255
310. 2.046 785. 2.06 1260. 2.067 1960. 0.087 2910. -0.0252
315. 2.066 790. 2.06 1265. 2.065 1970. 0.0899 2920. -0.0278
320. 2.054 795. 2.081 1270. 2.042 1980. 0.0874 2930. -0.0266
325. 2.033 800. 2.082 1275. 2.04 1990. 0.0874 2940. -0.0265
330. 2.031 805. 2.063 1280. 2.041 2000. 0.087 2950. -0.0277
335. 2.058 810. 2.057 1285. 2.066 2010. 0.0869 2960. -0.0308
340. 2.063 815. 2.047 1290. 2.064 2020. 0.081 2970. -0.0276
345. 2.036 820. 2.078 1295. 2.04 2030. 0.0766 2980. -0.0302
350. 2.063 825. 2.062 1300. 2.062 2040. 0.0731 2990. -0.0318
355. 2.033 830. 2.065 1305. 2.052 2050. 0.0671 3000. -0.0346
360. 2.051 835. 2.064 1310. 2.028 2060. 0.0688 3010. -0.0382
365. 2.059 840. 2.077 1315. 2.077 2070. 0.0646 3020. -0.0368
370. 2.063 845. 2.055 1320. 2.041 2080. 0.0651 3030. -0.0353
375. 2.047 850. 2.055 1325. 2.029 2090. 0.0654 3040. -0.0344
380. 2.078 855. 2.064 1330. 2.044 2100. 0.0645 3050. -0.0348
385. 2.052 860. 2.047 1335. 2.066 2110. 0.0639 3060. -0.0349
390. 2.057 865. 2.067 1340. 2.05 2120. 0.0577 3070. -0.0363
395. 2.038 870. 2.08 1345. 2.055 2130. 0.0605 3080. -0.0382
400. 2.062 875. 2.061 1350. 2.05 2140. 0.0576 3090. -0.0381
405. 2.056 880. 2.068 1355. 2.072 2150. 0.0551 3100. -0.0383
410. 2.069 885. 2.085 1360. 2.066 2160. 0.0536 3110. -0.0369
415. 2.052 890. 2.041 1365. 2.038 2170. 0.0524 3120. -0.0366
420. 2.048 895. 2.076 1370. 2.058 2180. 0.0526 3130. -0.0371
425. 2.021 900. 2.061 1375. 2.057 2190. 0.0504 3140. -0.0365
430. 2.047 905. 2.073 1380. 2.055 2200. 0.0514 3150. -0.0382
435. 2.04 910. 2.035 1385. 2.055 2210. 0.0547 3155. -0.03705
440. 2.068 915. 2.06 1390. 2.038 2220. 0.0522 3160. -0.0387
445. 2.07 920. 2.046 1400. 2.05 2230. 0.0503 3165. -0.04055
450. 2.064 925. 2.083 1410. 2.024 2240. 0.0495 3170. -0.0407
455. 2.076 930. 2.067 1420. 2.047 2250. 0.0484 3175. -0.04315
460. 2.08 935. 2.053 1430. 2.053 2260. 0.0466
465. 2.07 940. 2.057 1440. 2.026 2270. 0.0422
470. 2.063 945. 2.069 1450. 2.034 2280. 0.0407
475. 2.066 950. 2.077 1460. 2.057 2290. 0.0411

SOLUTION

ijuifer Model: Confined 
ablution Method: Cooper-Jacob

VISUAL ESTIMATION RESULTS

Time mm Displacement ft Time mm Displacement ft Time mm Dispacementjf Time minj

165 2.007 640 2.073 1115 2.062 1740

170 2.023 645 2.06 1120 2.046 1750

175 1.982 650 2.056 1125 2.052 1760

180 2.015 655 2.049 1130 2.07 1770

185 1.993 660 2.051 1135 2.076 1780

190 2.023 665 2.056 1140 2.06 1790

195 2.037 670 2.067 1145 2.048 1800

200 2.024 675 2.042 1150 2.079 1805

205 2.033 680 2.035 1155 2.054 1810

210 2.028 685 2.035 1160 2.076 1815

215 2.035 690 2.047 1165 2.052 1820

220 2.022 695 2.094 1170 2.068 1825

225 2.035 700 2.067 1175 2.061 1830

230 2.021 705 2.061 1180 2.061 1835

235 2.031 710 2.056 1185 2.055 1840

240 2.032 715 2.065 1190 2.062 1845

245 2.038 720 2.044 1195 2.055 1850

250 2.038 725 2.059 1200 2.063 1855

255 2.031 730 2.028 1205 2.068 1860

260 2.038 735 2.062 1210 2.047 1865

265 2.05 740 2.064 1215 2.039 1870

270 2.057 745 2.06 1220 2.049 1880

275 2.058 750 2.075 1225 2.07 1890

280 2.05 755 2.082 1230 2.034 1900

285 2.034 760 2.082 1235 2.045 1910

290 2.042 765 2.065 1240 2.047 1920

295 2.037 770 2.037 1245 2.052 1930

300 2.049 775 2.073 1250 2.075 1940

305 2.059 780 2.053 1255 2.064 1950

310 2.046 785 2.06 1260 2.067 1960

315 2.066 790 2.06 1265 2.065 1970

320 2.054 795 2.081 1270 2.042 1980

325 2.033 800 2.082 1275 2.04 1990

330 2.031 805 2.063 1280 2.041 2000

335 2.058 810 2.057 1285 2.066 2010

340 2.063 815 2.047 1290 2.064 2020

345 2.036 820 2.078 1295 2.04 2030

350 2.063 825 2.062 1300 2.062 2040

355 2.033 830 2.065 1305 2.052 2050

360 2.051 835 2.064 1310 2.028 2060

365 2.059 840 2.077 1315 2.077 2070

370 2.063 845 2.055 1320 2.041 2080

375 2.047 850 2.055 1325 2.029 2090

380 2.078 855 2.064 1330 2.044 2100

385 2.052 860 2.047 1335 2.066 2110

390 2.057 865 2.067 1340 2.05 2120

395 2.038 870 2.08 1345 2.055 2130

400 2.062 875 2.061 1350 2.05 2140

405 2.056 880 2.068 1355 2.072 2150

410 2.069 885 2.085 1360 2.066 2160

415 2.052 890 2.041 1365 2.038 2170

420 2.048 895 2.076 1370 2.058 2180

425 2.021 900 2.061 1375 2.057 2190

430 2.047 905 2.073 1380 2.055 2200

435 2.04 910 2.035 1385 2.055 2210

440 2.068 915 2.06 1390 2.038 2220

445 2.07 920 2.046 1400 2.05 2230

450 2.064 925 2.083 1410 2.024 2240

455 2.076 930 2.067 1420 2.047 2250

460 2.08 935 2.053 1430 2.053 2260

465 2.07 940 2.057 1440 2.026 2270

470 2.063 945 2.069 1450 2.034 2280

475 2.066 950 2.077 1460 2.057 2290

Displacement_ft

2.036

2.014

2.018

2.019

2.015

2.023

0.3 198

0.301

0.254

0.2245

0.1957

0.1827

0.1703

0.1636

0.1591

0.1583

0.1525

1472

0.1454

0.1429

0.1304

0.12 19

0.1131

0.1024

0.0989

0.0936

0.0965

0915

0.0887

0.087

0.0899

0.0874

0.0874

0.087

0.0869

0.081

0.0766

0.0731

0.0671

0.0688

0.0646

0.0651

0.0654

0.0645

0.0639

0.0577

0.0605

0.0576

0.0551

0.0536

0.0524

0.0526

0.0504

0.0514

0.0547

0.0522

0.0503

0.0495

0.0484

0.0466

0.0422

0.0407

0.04 11

Time mjp DpIacemqJ
2620 -0.0028

2630 -0.0017

2640 -0.0009

2650 -0.0064

2660 -0.0068

2670 -0.005

2680 -0.006

2690 -0.0055

2700 -0.0092

2710 -0.0089

2720 -0.0096

2730 -0.0159

2740 -0.0176

2750 -0.0172

2760 -0.0211

2770 -0.021

2780 -0.019

2790 -0.021

2800 -0.0232

2810 -0.0216

2820 -0.0245

2830 -0.0224

2840 -0.0217

2850 -0.0218

2860 -0.0218

2870 -0.0224

2880 -0.0216

2890 -0.0224

2900 -0.0255

2910 -0.0252

2920 -0.0278

2930 -0.0266

2940 -0.0265

2950 -0.0277

2960 -0.0308

2970 -0.0276

2980 -0.0302

2990 -0.0318

3000 -0.0346

3010 -0.0382

3020 -0.0368

3030 -0.0353

3040 -0.0344

3050 -0.0348

3060 -0.0349

3070 -0.0363

3080 -0.0382

3090 -0.0381

3100 -0.0383

3110 -0.0369

3120 -0.0366

3130 -0.0371

3140 -0.0365

3150 -0.0382

3155 -0.03705

3160 -0.0387

3165 -0.04055

3170 -0.0407

3175 -0.04315

SOLUTION

iuifer Model Confined

..olution Method Cooper-Jacob

VISUAL ESTIMATION RESULTS



C
/) H

iParameter Estimate
8.799E+04 gal/day/ft 
4.065E-10

Estimated Parameters

Parameter Estimate

8.799E04 gal/day/ft

4.065E-1O



SOLUTION

Aquifer Model: Confined 
Solution Method: Theis (Recovery)

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
T 5.337E+04 gal/day/ft
S' 3.262

Data Set S\Projects\448\O1\PC98R pumping test Site B\pc98Rpc98R-rec-corrected for barotrend.aqt

OLUTION

Aquifer Model Confined

Solution Method Theis Recovery

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate

5.337E04 gal/day/ft

3.262



PROJECT INFORMATION

Company: ELM&A 
Client: K-M 
Project: 448.01 
Location: K-M Henderson 
Test Date: June 12-15, 2000 
Test Well: PC-98

PUMPING WELL DATA 

Number of pumping wells: 1 

Pumping Well No. 1: PC-98R

X Location: 0. ft
V Location: 0. ft

No. of pumping periods: 2

Pumping Period Data
Time (min) Rate (gal/min) Time (min) Rate (gal/min) 

0. ' 52. " 1790. 0.

OBSERVATION WELL DATA

Number of observation wells: 1

Observation Well No. Jj_PC98

X Location: 0. ft
V Location: 6. ft

Jo. of observations: 60

Observation Data
Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft)

60. 0.7104 780. 0.9252 1500. 0.952 2220. 0.0638 2940. -0.0254
120. 0.7698 840. 0.9366 1560. 0.9514 2280. 0.0552 3000. -0.032
180. 0.8112 900. 0.939 1620. 0.9488 2340. 0.0436 3060. -0.0366
240. 0.8366 960. 0.9434 1680. 0.9442 2400. 0.032 3120. -0.0442
300. 0.862 1020. 0.9458 1740. 0.9376 2460. 0.0224 3180. -0.0488
360. 0.8804 1080. 0.9502 1800. 0.393 2520. 0.0148 3240. -0.0534
420. 0.8898 1140. 0.9506 1860. 0.2314 2580. 0.0082 3300. -0.06
480. 0.8982 1200. 0.948 1920. 0.1758 2640. -0.0014 3360. -0.0696
540. 0.9056 1260. 0.9494 1980. 0.1412 2700. -0.008 3420. -0.0742
600. 0.914 1320. 0.9518 2040. 0.1136 2760. -0.0156 3480. -0.0768
660. 0.9164 1380. 0.9522 2100. 0.095 2820 -0.0182 3540. -0.0774
720. 0.9208 1440. 0.9536 2160. 0.0784 2880. -0.0198 3600. -0.075

SOLUTION

Aquifer Model: Confined 
Solution Method: Cooper-Jacob

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
T 6.516E+04 gal/day/ft
S 0.008451

Data Set S\Projects\448\01\PC98R pumping test Site B\pc98Rpc98-JC-corrected for barotrend.aqt

ROJECT INFORMATION

Company ELMA
Client K-M

Project 448.01

Location K-M Henderson

Test Date June 12-15 2000

Test Well PC-98

PUMPING WELL DATA

Number of pumping wells

Pumping Well No PC-98R

Location ft

Location ft

No of pumping periods

Pumping Period Data

TimeJp Rate gal/mm Tinitrnio Rate gal/mm
52 1790

OBSERVATION WELL DATA

Number of observation wells

Observation Well No PC98

Location ft

Location ft

Jo of observations 60

Observation Data

Time mm Displacement ft Time mm Displacement ft Time mm Displacement ft Time mm Displacement ft Time mm Displacement ft

60 0.7104 780 0.9252 1500 0.952 2220 0.0638 2940 -0.0254

120 0.7698 840 0.9366 1560 0.9514 2280 0.0552 3000 -0.032

180 0.8112 900 0.939 1620 0.9488 2340 0.0436 3060 -0.0366

240 0.8366 960 0.9434 1680 0.9442 2400 0.032 3120 -0.0442

300 0.862 1020 0.9458 1740 0.9376 2460 0.0224 3180 -0.0488

360 0.8804 1080 0.9502 1800 0.393 2520 0.0148 3240 -0.0534

420 0.8898 1140 0.9506 1860 0.2314 2580 0.0082 3300 -0.06

480 0.8982 1200 0.948 1920 0.1758 2640 -0.0014 3360 -0.0696

540 0.9056 1260 0.9494 1980 0.1412 2700 -0.008 3420 -0.0742

600 0.914 1320 0.9518 2040 0.1136 2760 -0.0156 3480 -0.0768

660 0.9164 1380 0.9522 2100 0.095 2820 -0.0182 3540 -0.0774

720 0.9208 1440 0.9536 2160 0.0784 2880 -0.0198 3600 -0.075

SOLUTION

Aquifer Model Confined

Solution Method Cooper-Jacob

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate

6.516E04 gal/day/ft

0.008451



Data Set: S:\Projects\448\01\PC98R pumping test - Site B\pc98Rpc98-rec-corrected for baro&trend.aqt 

'OLUTION

Aquifer Model: Confined 
Solution Method: Theis (Recovery)

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
T 5.359E+04 gal/day/ft
S' 3.848

;

Data Set S\Projects\448O1\PC98R pumping test Site B\pc9BRpc98-rec-corrected for barotrend.aqt

OLUTION

Aquifer Model Confined

Solution Method Theis Reoovery

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate

5.359E--04 gal/day/ft

3.848



PROJECT INFORMATION

Company: ELM&A 
Client: K-M 
Project: 448.01 
Location: K-M Henderson 
Test Date: Aug 10, 2000 
Test Well: PC-98R

PUMPING WELL DATA 

Number of pumping wells: 1 

Pumping Well No. 1: PC-98R

X Location: 0. ft
Y Location: 0. ft

No. of pumping periods: 2

Pumping Period Data
Time (min) Rate (gal/min) Time (min) Rate (gal/min) 

0. 52. 1793. 0.

OBSERVATION WELL DATA

Number of observation wells: 1

Observation Well No. 1: PCI 00

X Location: 0. ft
Y Location: 50. ft

No. of observations: 516

Observation Data
Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft)

5. 0.2087 525. 0.506 1045. 0.5052 1565. 0.4668 2300. -0.0144
10. 0.2334 530. 0.5057 1050. 0.5054 1570. 0.4669 2310. -0.0171
15. 0.252 535. 0.5061 1055. 0.5037 1575. 0.4698 2320. -0.0176
20. 0.267 540. 0.5086 1060. 0.5049 1580. 0.4656 2330. -0.0204
25. 0.2793 545. 0.5087 1065. 0.5054 1585. 0.4679 2340. -0.0223
30. 0.2897 550. 0.5078 1070. 0.5049 1590. 0.4639 2350. -0.0249
35. 0.2988 555. 0.5094 1075. 0.5039 1595. 0.4683 2360. -0.0275
40. 0.3082 560. 0.508 1080. 0.5023 1600. 0.4648 2370. -0.0292
45. 0.3155 565. 0.5089 1085. 0.5017 1605. 0.4673 2380. -0.0303
50. 0.3229 570. 0.5095 1090. 0.5006 1610. 0.465 2390. -0.0319
55. 0.3322 575. 0.5089 1095. 0.5012 1615 0.4662 2400. -0.0335
60. 0.3369 580. 0.502 1100. 0.5009 1620. 0.4646 2410. -0.0343
65. 0.3428 585. 0.5087 1105. 0.4999 1625. 0.4662 2420. -0.0355
70. 0.3486 590. 0.5093 1110. 0.5003 1630. 0.4628 2430. -0.0369
75. 0.3535 595. 0.5115 1115. 0.5006 1635. 0.4652 2440. -0.0385
80. 0.3587 600. 0.5112 1120. 0.4997 1640. 0.4608 2450. -0.0419
85. 0.3629 605. 0.5109 1125. 0.4989 1645. 0.4616 2460. -0.0429
90. 0.3684 610. 0.511 1130. 0.4985 1650. 0.4612 2470. -0.0436
95. 0.3729 615. 0.511 1135. 0.4995 1655. 0.4622 2480. -0.044
100. 0.3758 620. 0.5127 1140. 0.499 1660. 0.4593 2490. -0.0485
105. 0.3791 625. 0.5125 1145. 0.498 1665. 0.459 2500. -0.0489
110. 0.3831 630. 0.5111 1150. 0.4973 1670. 0.4599 2510. -0.0497
115. 0.3865 635. 0.5142 1155. 0.4979 1675. 0.4613 2520. -0.0511
120. 0.3907 640. 0.5117 1160. 0.4989 1680. 0.4572 2530. -0.0531
125. 0.3938 645. 0.5132 1165. 0.4985 1685. 0.4588 2540. -0.0547
130. 0.3978 650. 0.5128 1170. 0.4984 1690. 0.4572 2550. -0.0559
135. 0.4016 655. 0.5117 1175. 0.4974 1695. 0.4592 2560. -0.0559
140. 0.4042 660. 0.512 1180. 0.4973 1700. 0.4565 2570. -0.0561
145. 0.4077 665. 0.5119 1185. 0.4963 1705. 0.4573 2580. -0.0591
150. 0.4101 670. 0.5128 1190. 0.496 1710. 0.4547 2590. -0.0571
155. 0.4121 675. 0.515 1195. 0.4956 1715. 0.4575 2600. -0.0602
160. 0.4163 680. 0.5133 1200. 0.4972 1720. 0.4535 2610. -0.0592

Data Set S\Projects\448\01\PC98R pumping test Site B\pc98RpclOO-JC-corrected for barotrend.aqt

DROJECT INFORMATION

Company ELMA
Client K-M

Project 448.01

Location K-M Henderson

Test Date Aug 10 2000

Test Well PC-98R

PUMPING WELL DATA

Number of pumping wells

Pumping Well No PC-98R

Location ft

Location ft

No of pumping periods

Pumping Period Data

Rate gal/mmTime mm Rate gal/mm Time mm
52 1793

OBSERVATION WELL DATA

Number of observation wells

Observation Well No PC100

Location ft

Location 50 ft

No of observations 516

Observation Data

Time mm Displacement ft Time mm Displacement ft Time mm Displacement ft Time mm Displacement ft Time mm Displacement ft
0.2087 525 0.506 1045 0.5052 1565 0.4668 2300 -0.0144

10 0.2334 530 0.5057 1050 0.5054 1570 0.4669 2310 -0.0171

15 0.252 535 0.5061 1055 0.5037 1575 0.4698 2320 -0.0176

20 0.267 540 0.5086 1060 0.5049 1580 0.4656 2330 -0.0204

25 0.2793 545 0.5087 1065 0.5054 1585 0.4679 2340 -0.0223

30 0.2897 550 0.5078 1070 0.5049 1590 0.4639 2350 -0.0249

35 0.2988 555 0.5094 1075 0.5039 1595 0.4683 2360 -0.0275

40 0.3082 560 0.508 1080 0.5023 1600 0.4648 2370 -0.0292

45 0.3155 565 0.5089 1085 0.5017 1605 0.4673 2380 -0.0303

50 0.3229 570 0.5095 1090 0.5006 1610 0.465 2390 -0.0319

55 0.3322 575 0.5089 1095 0.5012 1615 0.4662 2400 -0.0335

60 0.3369 580 0.502 1100 0.5009 1620 0.4646 2410 -0.0343

65 0.3428 585 0.5087 1105 0.4999 1625 0.4662 2420 -0.0355

70 0.3486 590 0.5093 1110 0.5003 1630 0.4628 2430 -0.0369

75 0.3535 595 0.5115 1115 0.5006 1635 0.4652 2440 -0.0385

80 0.3587 600 0.5112 1120 0.4997 1640 0.4608 2450 -0.0419

85 0.3629 605 0.5109 1125 0.4989 1645 0.4616 2460 -0.0429

90 0.3684 610 0.511 1130 0.4985 1650 0.4612 2470 -0.0436

95 0.3729 615 0.511 1135 0.4995 1655 0.4622 2480 -0.044

100 0.3758 620 0.5127 1140 0.499 1660 0.4593 2490 -0.0485

105 0.3791 625 0.5125 1145 0.498 1665 0.459 2500 -0.0489

110 0.3831 630 0.5111 1150 0.4973 1670 0.4599 2510 -0.0497

115 0.3865 635 0.5142 1155 0.4979 1675 0.4613 2520 -0.0511

120 0.3907 640 0.5117 1160 0.4989 1680 0.4572 2530 -0.0531

125 0.3938 645 0.5132 1165 0.4985 1685 0.4588 2540 -0.0547

130 0.3978 650 0.5128 1170 0.4984 1690 0.4572 2550 -0.0559

135 0.4016 655 0.5117 1175 0.4974 1695 0.4592 2560 -0.0559

140 0.4042 660 0.512 1180 0.4973 1700 0.4565 2570 -0.0561

145 0.4077 665 0.5119 1185 0.4963 1705 0.4573 2580 -0.0591

150 0.4101 670 0.5128 1190 0.496 1710 0.4547 2590 -0.0571

155 0.4121 675 0.515 1195 0.4956 1715 0.4575 2600 -0.0602

160 0.4163 680 0.5133 1200 0.4972 1720 0.4535 2610 -0.0592



Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft)
165. 0.4189 685. 0.5145 1205. 0.4964 1725. 0.4547 2620. -0.0628
170. 0.4219 690. 0.5132 1210. 0.4955 1730. 0.4544 2630. -0.0617
175. 0.4229 695. 0.5132 1215. 0.4935 1735. 0.454 2640. -0.0609
180. 0.4255 700. 0.5139 1220. 0.4925 1740. 0.4502 2650. -0.0654
185. 0.4291 705. 0.5131 1225. 0.4945 1745. 0.4507 2660. -0.0648
190. 0.4306 710. 0.5161 1230. 0.4943 1750. 0.4516 2670. -0.065
195. 0.4334 715. 0.5141 1235. 0.4928 1755. 0.4517 2680. -0.066
200. 0.4357 720. 0.5168 1240. 0.4932 1760. 0.4495 2690. -0.0685
205. 0.439 725. 0.5178 1245. 0.4933 1765. 0.4512 2700. -0.0712
210. 0.4406 730. 0.5178 1250. 0.4922 1770. 0.4475 2710. -0.0699
215. 0.442 735. 0.5189 1255. 0.4919 1775. 0.4496 2720. -0.0686
220. 0.4424 740. 0.5176 1260. 0.4916 1780. 0.446 2730. -0.0709
225. 0.4462 745. 0.5172 1265. 0.4905 1785. 0.4469 2740. -0.0746
230. 0.4485 750. 0.5178 1270. 0.4899 1790. 0.4462 2750. -0.0712
235. 0.4496 755. 0.5168 1275. 0.4899 1795. 0.272 2760. -0.0731
240. 0.452 760. 0.5165 1280. 0.4888 1800. 0.2548 2770. -0.074
245. 0.4532 765. 0.517 1285. 0.4894 1805. 0.2321 2780. -0.074
250. 0.4535 770. 0.5159 1290. 0.4888 1810. 0.22 2790. -0.076
255. 0.4537 775. 0.5162 1295. 0.4895 1815. 0.2085 2800. -0.0772
260. 0.4566 780. 0.5156 1300. 0.4884 1820. 0.1997 2810. -0.0756
265. 0.4603 785. 0.5152 1305. 0.4884 1825. 0.1916 2820. -0.0765
270. 0.4599 790. 0.5168 1310. 0.4877 1830. 0.1833 2830. -0.0764
275. 0.4623 795. 0.5163 1315. 0.4886 1835. 0.1747 2840. -0.0757
280. 0.4628 800. 0.5171 1320. 0.4874 1840. 0.1691 2850. -0.0758
285. 0.4651 805. 0.5161 1325. 0.4865 1845. 0.1623 2860. -0.0788
290. 0.4662 810. 0.5169 1330. 0.4869 1850. 0.1565 2870. -0.0794
295. 0.4668 815. 0.5167 1335. 0.4864 1855. 0.1472 2880. -0.0776
300. 0.4701 820. 0.5182 1340. 0.4853 1860. 0.1424 2890. -0.0804
305. 0.4688 825. 0.5182 1345. 0.4848 1865. 0.1399 2900. -0.0825
310. 0.472 830. 0.5178 1350. 0.4857 1870. 0.1344 2910. -0.0832
315. 0.4738 835. 0.5169 1355. 0.4849 1880. 0.1279 2920. -0.0848
320. 0.4752 840. 0.5169 1360. 0.4844 1890. 0.1171 2930. -0.0856
325. 0.4759 845. 0.517 1365. 0.4849 1900. 0.1104 2940. -0.0835
330. 0.4789 850. 0.5165 1370. 0.4844 1910. 0.1029 2950. -0.0837
335. 0.4795 855. 0.5165 1375. 0.4865 1920. 0.0966 2960. -0.0888
340. 0.4822 860. 0.516 1380. 0.4866 1930. 0.0895 2970. -0.0876
345. 0.4818 865. 0.5159 1385. 0.487 1940. 0.0855 2980. -0.0902
350. 0.4843 870. 0.5159 1390. 0.4858 1950. 0.0787 2990. -0.0888
355. 0.4832 875. 0.5157 1395. 0.4839 1960. 0.075 3000. -0.0906
360. 0.4837 880. 0.5146 1400. 0.4841 1970. 0.0709 3010. -0.0932
365. 0.4854 885. 0.5137 1405. 0.4844 1980. 0.0664 3020. -0.0928
370. 0.4874 890. 0.5138 1410. 0.4832 1990. 0.0614 3030. -0.0913
375. 0.4895 895. 0.5114 1415. 0.4819 2000. 0.058 3040. -0.0904
380. 0.4883 900. 0.5122 1420. 0.4821 2010. 0.0539 3050. -0.0928
385. 0.4908 905. 0.5121 1425. 0.481 2020. 0.052 3060. -0.0929
390. 0.4888 910. 0.5134 1430. 0.4809 2030. 0.0456 3070. -0.0943
395. 0.4915 915. 0.5127 1435. 0.4809 2040. 0.0421 3080. -0.0942
400. 0.4913 920. 0.5124 1440. 0.4811 2050. 0.0371 3090. -0.0951
405. 0.4928 925. 0.5121 1445. 0.4805 2060. 0.0368 3100. -0.0963
410. 0.4946 930. 0.5124 1450. 0.4809 2070. 0.0316 3110. -0.0959
415. 0.496 935. 0.5113 1455. 0.4814 2080. 0.0301 3120. -0.0986
420. 0.4948 940. 0.5124 1460. 0.4803 2090. 0.0264 3130. -0.0991
425. 0.4953 945. 0.5113 1465. 0.4779 2100. 0.0235 3140. -0.0995
430. 0.4923 950. 0.5113 1470. 0.478 2110. 0.0219 3150. -0.0982
435. 0.4993 955. 0.5127 1475. 0.4774 2120. 0.0177 3180. -0.1017
440. 0.4991 960. 0.5122 1480. 0.4767 2130. 0.0175 3210. -0.1034
445. 0.5013 965. 0.51 1485. 0.4764 2140. 0.0156 3240. -0.1052
450. 0.5 970. 0.51 1490. 0.4759 2150. 0.0131 3270. -0.1097
455. 0.5002 975. 0.5084 1495. 0.4757 2160. 0.0116 3300. -0.1136
460. 0.5016 980. 0.5087 1500. 0.4741 2170. 0.0104 3330. -0.1167
465. 0.5007 985. 0.5105 1505. 0.4743 2180. 0.0076 3360. -0.1187
470. 0.5023 990. 0.5075 1510. 0.4736 2190. 0.0044 3390. -0.1186
475. 0.503 995. 0.5085 1515. 0.4738 2200. 0.0044 3420. -0.1205
480. 0.5009 1000. 0.508 1520. 0.4724 2210. 0.0027 3450. -0.1207
485. 0.5041 1005. 0.5078 1525. 0.4717 2220. -0.0008 3480. -0.124
490. 0.504 1010. 0.5069 1530. 0.4724 2230. -0.0027 3510. -0.1215
495. 0.5041 1015. 0.5071 1535. 0.4722 2240. -0.0045 3540. -0.1232
500. 0.5039 1020. 0.5062 1540. 0.4697 2250. -0.0056 3570. -0.122
505. 0.5065 1025. 0.5064 1545. 0.4719 2260. -0.0064
510. 0.5043 1030. 0.5069 1550. 0.4681 2270. -0.0088

Time mm
165

170

175

180

185

190

195

200

205

210

215

220

225

230

235

240

245

250

255

260

265

270

275

280

285

290

295

300

305

310

315

320

325

330

335

340

345

350

355

360

365

370

375

380

385

390

395

400

405

410

415

420

425

430

435

440

445

450

455

460

465

470

475

480

485

490

495

500

505

510

Dplacement ft Time mm
0.4189 685

0.4219 690

0.4229 695

0.4255 700

0.4291 705

0.4306 710

0.4334 715

0.4357 720

0.439 725

0.4406 730

0.442 735

0.4424 740

0.4462 745

0.4485 750

0.4496 755

0.452 760

0.4532 765

0.4535 770

0.4537 775

0.4566 780

0.4603 785

0.4599 790

0.4623 795

0.4628 800

0.4651 805

0.4662 810

0.4668 815

0.4701 820

0.4688 825

0.472 830

0.4738 835

0.4752 840

0.4759 845

0.4789 850

0.4795 855

0.4822 860

0.4818 865

0.4843 870

0.4832 875

0.4837 880

0.4854 885

0.4874 890

0.4895 895

0.4883 900

0.4908 905

0.4888 910

0.4915 915

0.4913 920

0.4928 925

0.4946 930

0.496 935

0.4948 940

0.4953 945

0.4923 950

0.4993 955

0.4991 960

0.5013 965

0.5 970

0.5002 975

0.5016 980

0.5007 985

0.5023 990

0.503 995

0.5009 1000

0.5041 1005

0.504 1010

0.5041 1015

0.5039 1020

0.5065 1025

0.5043 1030

Displacementjf Time mm
0.5145 1205

0.5132 1210

0.5132 1215

0.5139 1220

0.5131 1225

0.5161 1230

0.5141 1235

0.5168 1240

0.5178 1245

0.5178 1250

0.5189 1255

0.5176 1260

0.5172 1265

0.5178 1270

0.5168 1275

0.5165 1280

0.517 1285

0.5159 1290

0.5162 1295

0.5156 1300

0.51 52 1305

0.5168 1310

0.5163 1315

0.5171 1320

0.5161 1325

0.5169 1330

0.5167 1335

0.5182 1340

0.5182 1345

0.5178 1350

0.5169 1355

0.5169 1360

0.517 1365

0.5165 1370

0.5165 1375

0.516 1380

0.5159 1385

0.5159 1390

0.5157 1395

0.5146 1400

0.5137 1405

0.5138 1410

0.5114 1415

0.5122 1420

0.5121 1425

0.5134 1430

0.5127 1435

0.5124 1440

0.5121 1445

0.5124 1450

0.5113 1455

0.5124 1460

0.5113 1465

0.5113 1470

0.5127 1475

0.5122 1480

0.51 1485

0.51 1490

0.5084 1495

0.5087 1500

0.5105 1505

0.5075 1510

0.5085 1515

0.508 1520

0.5078 1525

0.5069 1530

0.5071 1535

0.5062 1540

0.5064 1545

0.5069 1550

Displacement Time_mmnj Dipacement ft

0.4964 1725 0.4547

0.4955 1730 0.4544

0.4935 1735 0.454

0.4925 1740 0.4502

0.4945 1745 0.4507

0.4943 1750 0.4516

0.4928 1755 0.4517

0.4932 1760 0.4495

0.4933 1765 0.4512

0.4922 1770 0.4475

0.4919 1775 0.4496

0.4916 1780 0.446

0.4905 1785 0.4469

0.4899 1790 0.4462

0.4899 1795 0.272

0.4888 1800 0.2548

0.4894 1805 0.2321

0.4888 1810 0.22

0.4895 1815 0.2085

0.4884 1820 0.1997

0.4884 1825 0.1916

0.4877 1830 0.1833

0.4886 1835 0.1747

0.4874 1840 0.1691

0.4865 1845 0.1623

0.4869 1850 0.1565

0.4864 1855 0.1472

0.4853 1860 0.1424

0.4848 1865 0.1399

0.4857 1870 0.1344

0.4849 1880 0.1279

0.4844 1890 0.1171

0.4849 1900 0.1104

0.4844 1910 0.1029

0.4865 1920 0.0966

0.4866 1930 0.0895

0.487 1940 0.0855

0.4858 1950 0.0787

0.4839 1960 0.075

0.4841 1970 0.0709

0.4844 1980 0.0664

0.4832 1990 0.0614

0.4819 2000 0.058

0.4821 2010 0.0539

0.481 2020 0.052

0.4809 2030 0.0456

0.4809 2040 0.042

0.4811 2050 0.0371

0.4805 2060 0.0368

0.4809 2070 0.0316

0.4814 2080 0.0301

0.4803 2090 0.0264

0.4779 2100 0.0235

0.478 2110 0.0219

0.4774 2120 0.0177

0.4767 2130 0.01 75

0.4764 2140 0.01 56

0.4759 2150 0.0131

0.4757 2160 0.0116

0.4741 2170 0.0104

0.4743 2180 0.0076

0.4736 2190 0.0044

0.4738 2200 0.0044

0.4724 2210 0.0027

0.4717 2220 -0.0008

0.4724 2230 -0.0027

0.4722 2240 -0.0045

0.4697 2250 -0.0056

0.4719 2260 -0.0064

0.4681 2270 -0.0088

TJmin Displacement ft
2620 -0.0628

2630 -0.0617

2640 -0.0609

2650 -0.0654

2660 -0.0648

2670 -0.065

2680 -0.066

2690 -0.0685

2700 -0.0712

2710 -0.0699

2720 -0.0686

2730 -0.0709

2740 -0.0746

2750 -0.0712

2760 -0.0731

2770 -0.074

2780 -0.074

2790 -0.076

2800 -0.0772

2810 -0.0756

2820 -0.0765

2830 -0.0764

2840 -0.0757

2850 -0.0758

2860 -0.0788

2870 -0.0794

2880 -0.0776

2890 -0.0804

2900 -0.0825

2910 -0.0832

2920 -0.0848

2930 -0.0856

2940 -0.0835

2950 -0.0837

2960 -0.0888

2970 -0.0876

2980 -0.0902

2990 -0.0888

3000 -0.0906

3010 -0.0932

3020 -0.0928

3030 -0.0913

3040 -0.0904

3050 -0.0928

3060 -0.0929

3070 -0.0943

3080 -0.0942

3090 -0.0951

3100 -0.0963

3110 -0.0959

3120 -0.0986

3130 -0.0991

3140 -0.0995

3150 -0.0982

3180 -0.1017

3210 -0.1034

3240 -0.1052

3270 -0.1097

3300 -0.1136

3330 -0.1167

3360 -0.1187

3390 -0.1186

3420 -0.1205

3450 -0.1207

3480 -0.124

3510 -0.1215

3540 -0.1232

3570 -0.122



Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement [ft) 
515. 0.5062 1035. 0.5078 1555. 0.4678 2280. -0.0113
520. 0.5064 1040. 0.506 1560. 0.4678 2290. -0.0119

SOLUTION

Aquifer Model: Confined 
Solution Method: Cooper-Jacob

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
T 6.742E+04 gal/day/ft
S 0.008075

Time mm Displacement It Time mm Displacement It Time mm Displacement It Time mm ppacement It Time mm Displacement LtD

515 0.5062 1035 0.5078 1555 0.4678 2280 -0.0113

520 0.5064 1040 0.506 1560 0.4678 2290 -0.0119

SOLUTION

Aquifer Model Confined

Solution Method Cooper-Jacob

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate

6.742E04 gal/day/ft

0.008075



Data Set: S:\Projects\448\01\PC98R pumping test-• Site B\pc98Rpc100-rec-corrected for baro&trend.aqt

SOLUTION

Aquifer Model: Confined
Solution Method: Theis (Recovery)

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
T 5.332E+04 gal/day/ft
S' 5.435

Data Set S\Projects\448O1\PC98R pumping test Site B\pc98RpclOO-rec-corrected for barotrend.aqt

SOLUTION

Aquifer Model Confined

Solution Method Theis Recovery

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate

5.332E04 gal/day/ft

5.435



PUMPING WELL DATA

Number of pumping wells: 1

Pumping Well No. 1: PC99R

X Location: 0. ft
V Location: 0. ft

No. of pumping periods: 2

Pumping Period Data
Time (min) Rate (gal/min) Time (min) Rate (gal/min)

0. 64. 2160. 0.

OBSERVATION WELL DATA

Number of observation wells: 1

Observation Well No. 1: PC99R

X Location: 0. ft
V Location: 1. ft

No. of observations: 624

Observation Data
Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft) limejmin) Displacement (ft)

5. 0.9796 685. 1.087 1310. 0.9671 2005. 1.068 3080. 0.1058
10. 0.9936 690. 1.086 1315. 0.9627 2010. 1.069 3090. 0.1112
15. 0.994 695. 1.091 1320. 0.9643 2015. 1.074 3100. 0.1129
20. 0.9954 700. 1.086 1325. 0.9637 2020. 1.073 3110. 0.1213
25. 0.9977 705. 1.085 1330. 0.963 2025. 1.073 3120. 0.1194
30. 1.014 710. 1.083 1335. 0.961 2030. 1.076 3130. 0.1225
35. 1.01 715. 1.081 1340. 0.9632 2035. 1.072 3140. 0.1263
40. 1.009 720. 1.086 1345. 0.9617 2040. 1.068 3150. 0.1279
45. 1.009 725. 1.08 1350. 0.96 2045. 1.071 3160. 0.1294
50. 1.011 730. 1.08 1355. 0.9618 2050. 1.065 3170. 0.1331
55. 1.013 735. 1.08 1360. 0.9578 2055. 1.065 3180. 0.1348
60. 1.014 740. 1.077 1365. 0.9613 2060. 1.065 3190. 0.1365
65. 1.013 745. 1.076 1370. 0.9592 2065. 1.066 3200. 0.137
70. 1.014 750. 1.074 1375. 0.9599 2070. 1.062 3210. 0.1374
80. 1.012 755. 1.076 1380. 0.9564 2075. 1.062 3220. 0.1449
90. 1.011 760. 1.072 1385. 0.9586 2080. 1.055 3230. 0.1464
100. 1.015 765. 1.072 1390. 0.9588 2085. 1.062 3240. 0.1518
110. 1.018 770. 1.071 1395. 0.9544 2090. 1.06 3250. 0.1563
120. 1.017 775. 1.063 1400. 0.957 2095 1.063 3260. 0.1572
130. 1.019 780. 1.072 1410. 0.9522 2100. 1.057 3270. 0.1554
140. 1.022 785. 1.069 1420. 0.9526 2105. 1.056 3280. 0.1578
150. 1.024 790. 1.064 1430. 0.954 2110. 1.058 3290. 0.1595
160. 1.026 795. 1.062 1440. 0.9534 2115. 1.053 3300. 0.16
170. 1.029 800. 1.064 1450. 0.9511 2120. 1.054 3310. 0.1569
180. 1.032 805. 1.064 1455. 0.9506 2125. 1.056 3320. 0.1541
185. 1.034 810. 1.054 1460. 0.952 2130. 1.056 3330. 0.1504
190. 1.038 815. 1.054 1465. 0.9496 2135. 1.05 3340. 0.1504
195. 1.039 820. 1.051 1470. 0.9511 2140. 1.052 3350. 0.1492
200. 1.039 825. 1.053 1475. 0.9494 2145. 1.048 3360. 0.1471
205. 1.043 830. 1.051 1480. 0.9505 2150. 1.049 3370. 0.1491
210. 1.037 835. 1.056 1485. 0.9504 2155. 1.047 3380. 0.1501
215. 1.047 840. 1.041 1490. 0.9531 2165. 0.1477 3390. 0.1469
220. 1.044 845. 1.046 1495. 0.9486 2170. 0.1306 3400. 0.1428
225. 1.046 850. 1.041 1500. 0.9485 2175. 0.122 3410. 0.1473
230. 1.043 855. 1.042 1505. 0.9506 2180. 0.1211 3420. 0.1418
235. 1.046 860. 1.039 1510. 0.9519 2185. 0.1214 3430. 0.1389
240. 1.048 865. 1.039 1515. 0.9512 2190. 0.1195 3440. 0.1393
245. 1.044 870. 1.04 1520. 0.9579 2200. 0.1166 3450. 0.134
250. 1.048 875. 1.037 1525. 0.9576 2210. 0.1162 3460. 0.1327

Data Set S\Projects\448\01\PC99R pumping test Site C\pc99Rpc99R-JC-corrected for baro and trend.aqt

Date 10/30/00

Time 131222

PUMPING WELL DATA

Number of pumping wells

PupiriWefl No PC99R

Location ft

Location ft

No of pumping periods

Pumping Period Data

Time mm RatejgmJ Time mm Rate gal/mm
64 2160

OBSERVATION WELL DATA

Number of observation wells

Observation Well No PC99R

Location ft

Location ft

No of observations 624

Observation Data

Time mjp Displacemef Time mm Displacement ft Time mm Displacement ft Time mm Displacemenjf Time jpin Displacement It

0.9796 685 1087 1310 09671 2005 1068 3080 01058

10 0.9936 690 1.086 1315 0.9627 2010 1.069 3090 0.1112

15 0.994 695 1.091 1320 0.9643 2015 1.074 3100 0.1129

20 0.9954 700 1.086 1325 0.9637 2020 1.073 3110 0.1213

25 0.9977 705 1.085 1330 0.963 2025 1.073 3120 0.1194

30 1.014 710 1.083 1335 0.961 2030 1.076 3130 0.1225

35 1.01 715 1.081 1340 0.9632 2035 1.072 3140 0.1263

40 1.009 720 1.086 1345 0.9617 2040 1.068 3150 0.1279

45 1.009 725 1.08 1350 0.96 2045 1.071 3160 0.1294

50 1.011 730 1.08 1355 0.9618 2050 1.065 3170 0.1331

55 1.013 735 1.08 1360 0.9578 2055 1.065 3180 0.1348

60 1.014 740 1.077 1365 0.9613 2060 1.065 3190 0.1365

65 1.013 745 1.076 1370 0.9592 2065 1.066 3200 0.137

70 1014 750 1074 1375 09599 2070 1.062 3210 0.1374

80 1.012 755 1.076 1380 0.9564 2075 1.062 3220 0.1449

90 1.011 760 1.072 1385 0.9586 2080 1.055 3230 0.1464

100 1.015 765 1.072 1390 0.9588 2085 1.062 3240 0.1518

110 1.018 770 1.071 1395 0.9544 2090 1.06 3250 0.1563

120 1.017 775 1.063 1400 0.957 2095 1.063 3260 0.1572

130 1.019 780 1.072 1410 0.9522 2100 1.057 3270 0.1554

140 1.022 785 1.069 1420 0.9526 2105 1.056 3280 0.1578

150 1.024 790 1.064 1430 0.954 2110 1.058 3290 0.1595

160 1.026 795 1.062 1440 0.9534 2115 1.053 3300 0.16

170 1.029 800 1.064 1450 0.9511 2120 1.054 3310 0.1569

180 1.032 805 1.064 1455 0.9506 2125 1.056 3320 0.1541

185 1.034 810 1.054 1460 0.952 2130 1.056 3330 0.1504

190 1.038 815 1.054 1465 0.9496 2135 1.05 3340 1504

195 1.039 820 1.051 1470 0.9511 2140 1.052 3350 0.1492

200 1.039 825 1.053 1475 0.9494 2145 1.048 3360 0.1471

205 1.043 830 1.051 1480 0.9505 2150 1.049 3370 0.1491

210 1.037 835 1.056 1485 0.9504 2155 1.047 3380 0.1501

215 1.047 840 1.041 1490 0.9531 2165 0.1477 3390 0.1469

220 1.044 845 1.046 1495 0.9486 2170 0.1306 3400 0.1428

225 1.046 850 1.041 1500 0.9485 2175 0.122 3410 0.1473

230 1.043 855 1.042 1505 0.9506 2180 0.1211 3420 0.1418

235 1.046 860 1.039 1510 0.9519 2185 0.1214 3430 0.1389

240 1.048 865 1.039 1515 0.9512 2190 0.1195 3440 0.1393

245 1.044 870 1.04 1520 0.9579 2200 0.1166 3450 0.134

250 1.048 875 1.037 1525 0.9576 2210 0.1162 3460 0.1327
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Time mm Displacement ft Time mm Displacement ft Time mm placement_ft Time mm
255 1.047 880 1.037 1530 0.9585 2220

260 1.051 885 1.033 1535 0.9596 2230

265 1.047 890 1.038 1540 0.9628 2240

270 1.046 895 1.03 1545 0.9597 2250

275 1.049 900 1.031 1550 0.9633 2260

280 1.05 905 1.027 1560 0.9615 2270
285 1.05 910 1.031 1570 0.9648 2280

290 1.053 915 1.026 1580 0.9673 2290
295 1.051 920 1.023 1590 0.9676 2300

300 1.054 925 1.023 1600 0.9663 2310
305 1.056 930 1.019 1610 0.9676 2320

310 1.057 935 1.021 1620 0.9748 2330
315 1.056 940 1.021 1630 0.977 2340

320 1.063 945 1.015 1640 0.9813 2350
325 1.058 950 1.01 1645 0.9819 2360
330 1.062 955 1.012 1650 0.9813 2370

335 1.062 960 1.017 1655 0.9846 2380
340 1.062 965 1.011 1660 0.984 2390

345 1.06 970 1.01 1665 0.9876 2400

350 1.063 975 1.006 1670 0.9857 2410
355 1.069 980 1.005 1675 0.9908 2420

360 1.072 985 1.007 1680 0.9914 2430
365 1.068 990 1.006 1685 0.9888 2440

370 1.07 995 1.014 1690 0.9946 2450

375 1.071 1000 1.002 1695 0.9947 2460
380 1.07 1005 1.006 1700 2470

385 1.069 1010 1.005 1705 0.9993 2480
390 1.075 1015 1.008 1710 1.001 2490

395 1.072 1020 1.002 1715 1.001 2500
400 1.076 1025 1.001 1720 1.002 2510

405 1.075 1030 1.004 1725 1.003 2520

410 1.075 1035 1730 1.005 2530
415 1.078 1040 1.004 1735 1.005 2540

420 1.078 1045 0.9962 1740 1.01 2550
425 1.079 1050 1745 1.007 2560

430 1.079 1055 1.001 1750 1.011 2570
435 1.082 1060 1755 1.007 2580

440 1.081 1065 0.9968 1760 1.012 2590
445 1.081 1070 0.9968 1765 1.017 2600

450 1.084 1075 0.9911 1770 1.017 2610
455 1.08 1080 0.9956 1775 1.014 2620

460 1.083 1085 0.9892 1780 1.021 2630

465 1.085 1090 0.9928 1785 1.02 2640

470 1.088 1095 0.9941 1790 1.024 2650

475 1.085 1100 0.9915 1795 1.025 2660

480 1.089 1105 0.9899 1800 1.033 2670

485 1.087 1110 0.9844 1805 1.03 2680

490 1.087 1115 0.9873 1810 1.032 2690
495 1.092 1120 0.9901 1815 1.033 2700

500 1.096 1125 0.9851 1820 1.034 2710

505 1.094 1130 0.9856 1825 1.038 2720

510 1.088 1135 0.9859 1830 1.037 2730

515 1.089 1140 0.9824 1835 1.034 2740

520 1.09 1145 0.9823 1840 1.04 2750

525 1.091 1150 0.9849 1845 1.044 2760

530 1.089 1155 0.9835 1850 1.043 2770

535 1.091 1160 0.9815 1855 1.051 2780

540 1.092 1165 0.981 1860 1.049 2790

545 1.091 1170 0.9831 1865 1.05 2800

550 1.094 1175 0.9825 1870 1.054 2810

555 1.091 1180 0.9807 1875 1.053 2820

560 1.093 1185 0.9839 1880 1.056 2830

565 1.098 1190 0.9762 1885 1.048 2840

570 1.093 1195 0.9785 1890 1.05 2850

575 1.093 1200 0.9803 1895 1.052 2860

580 1.095 1205 0.9761 1900 1.055 2870

585 1.095 1210 0.9791 1905 1.05 2880

590 1.092 1215 0.9752 1910 1.05 2890

595 1.097 1220 0.9728 1915 1.047 2900

600 1.095 1225 0.9782 1920 1.049 2910

Dplacement_it Time mm Displacement ft
0.1154 3470 0.1307

0.1159 3480 0.1293

0.1135 3490 0.1277

0.114 3500 0.1249

0.1124 3510 0.1234

0.1132 3520 0.1225

0.1111 3530 0.1184

0.1109 3540 0.1187

0.1101 3550 0.1168

0.1074 3560 0.1122

0.1087 3570 0.111

0.1034 3580 0.1113

0.1032 3590 0.1105

0.1 3600 0.1082

0.0963 3610 0.1094

0.0953 3620 0.1047

0.0949 3630 0.1021

0.0921 3640 0.1004

0.0919 3650 0.0991

0.0912 3660 0.0969

0.0845 3670 0.0955

0.0847 3680 0.0925

0.0841 3690 0.0927

0.0835 3700 0.0931

0.0814 3710 0.0905

0.0806 3720 0.0905

0.0789 3730 0.0835

0.0775 3740 0.0868

0.0772 3750 0.0848

0.076 3760 0.0827

0.0722 3770 0.0815

0.0718 3780 0.0792

0.0709 3790 0.0782

0.069 3800 0.0776

0.0698 3810 0.075

0.0669 3820 0.0746

0.0697 3830 0.0737

0.0653 3840 0.0711

0.0647 3850 0.0707

0.0662 3860 0.0689

0.0635 3870 0.0684

0.0646 3880 0.0671

0.0628 3890 0.0672

0.0625 3900 0.0664

0.0625 3910 0.0657

0.0615 3920 0.0643

0.06 3930 0.0647

0.0604 3940 0.0636

0.0627 3950 0.0618

0.0615 3960 0.0611

0.0608 3970 0.0608

0.0599 3980 0.0603

0.0587 3990 0.0579

0.0577 4000 0.0569

0.0618 4010 0.0568

0.0571 4020 0.0558

0.0561 4030 0.0554

0.0585 4040 0.0533

0.059 4050 0.0537

0.0588 4060 0.0514

0.0564 4070 0.0502

0.0548 4080 0.0496

0.0561 4090 0.0504

0.0553 4100 0.0495

0.0539 4110 0.0479

0.0552 4120 0.0474

0.0526 4130 0.0465

0.0541 4140 0.0449

0.055 4150 0.0464

0.0554 4160 0.0431



Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft)
605. 1.094 1230. 0.9736 1925. 1.051 2920. 0.0564 4170. 0.0436
610. 1.095 1235. 0.9748 1930. 1.053 2930. 0.0597 4180. 0.0436
615. 1.097 1240. 0.9736 1935. 1.053 2940. 0.0596 4190. 0.0429
620. 1.1 1245. 0.9711 1940. 1.055 2950. 0.0605 4200. 0.0419
625. 1.098 1250. 0.9732 1945. 1.054 2960. 0.0668 4210. 0.0414
630. 1.098 1255. 0.9728 1950. 1.057 2970. 0.0628 4220. 0.0392
635. 1.096 1260. 0.9719 1955. 1.059 2980. 0.0671 4230. 0.039
640. 1.096 1265. 0.9686 1960. 1.062 2990. 0.0702 4240. 0.0391
645. 1.1 1270. 0.9704 1965. 1.064 3000. 0.0802 4250. 0.0373
650. 1.096 1275. 0.9689 1970. 1.063 3010. 0.0793 4260. 0.037
655. 1.094 1280. 0.9724 1975. 1.064 3020. 0.0802 4270. 0.0365
660. 1.094 1285. 0.9683 1980. 1.063 3030. 0.0826 4280. 0.037
665. 1.093 1290. 0.968 1985. 1.06 3040. 0.0887 4290. 0.0354
670. 1.093 1295. 0.9661 1990. 1.06 3050. 0.0987 4300. 0.0335
675. 1.092 1300. 0.9673 1995. 1.063 3060. 0.1027 4310. 0.0326
680. 1.091 1305. 0.9655 2000. 1.069 3070. 0.1034

SOLUTION

Aquifer Model: Confined 
Solution Method: Cooper-Jacob

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
T 1.249E+05 gal/day/ft
S 0.0001041

Time mm DispjçemepJf Time mm Displacement ft Time mm Displacement ft Time mm
605 1.094 1230 0.9736 1925 1.051 2920

610 1.095 1235 0.9748 1930 1.053 2930

615 1.097 1240 0.9736 1935 1.053 2940

620 1.1 1245 0.9711 1940 1.055 2950

625 1.098 1250 0.9732 1945 1.054 2960

630 1.098 1255 0.9728 1950 1.057 2970

635 1.096 1260 0.9719 1955 1.059 2980

640 1.096 1265 0.9686 1960 1.062 2990

645 1.1 1270 0.9704 1965 1.064 3000

650 1.096 1275 0.9689 1970 1.063 3010

655 1.094 1280 0.9724 1975 1.064 3020

660 1.094 1285 0.9683 1980 1.063 3030

665 1.093 1290 0.968 1985 1.06 3040

670 1.093 1295 0.9661 1990 1.06 3050

675 1.092 1300 0.9673 1995 1.063 3060

680 1.091 1305 0.9655 2000 1.069 3070

SOLUTION

Displacement ft Time mm Disppementft
0.0564 4170 0.0436

0.0597 4180 0.0436

0.0596 4190 0.0429

0.0605 4200 0.0419

0.0668 421.0 0.0414

0.0628 4220 0.0392

0.0671 4230 0.039

0.0702 4240 0.0391

0.0802 4250 0.0373

0.0793 4260 0.037

0.0802 4270 0.0365

0.0826 4280 0.037

0.0887 4290 0.0354

0.0987 4300 0.0335

0.1027 4310 0.0326

0.1034

Aquifer Model Confined

Solution Method Cooper-Jacob

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate

1.249E05 gal/day/ft

0.0001041



SOLUTION

Aquifer Model: Confined 
Solution Method: Theis (Recovery)

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
T 1.73SE+05 gal/day/ft
S' 1.21

Data Set SProjects448\01\PC99R pumping test Site C\pc99Rpc99R-REC-corrected for baro and trend.aqt

Date 10/30/00

Time 131342

SOLUTION

Aquifer Model Confined

Solution Method Theis Recovery

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate

1138E05 gal/day/ft

1.21



IMPING WELL DATA

Number of pumping wells: 1

Pumping Well No. 1: PC99R

X Location: 0. ft
Y Location: 0. ft

No. of pumping periods: 2

Pumping Period Data
TimejmjnJ Rate (gal/min) Time (min) Rate (gal/min)

“0.' 64. 2160. 0.

OBSERVATION WELL DATA

Number of observation wells: 1

Observation Well No, 1: PC99

X Location: 0. ft
Y Location: 4. ft

No. of observations: 70

Observation Data
Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft)

60. 0.7578 900. 0.807 1740. 0.7752 2580. 0.0134 3420. 0.0816
120. 0.7696 960. 0.7928 1800. 0.793 2640. 0.0132 3480. 0.0674
180. 0.7864 1020. 0.7866 1860. 0.8078 2700. 0.002 3540. 0.0622
240. 0.8002 1080. 0.7774 1920. 0.8116 2760. 0.0028 3600. 0.052
300. 0.806 1140. 0.7632 1980. 0.8214 2820. -0.0024 3660. 0.0478
360. 0.8248 1200. 0.757 2040. 0.8332 2880. -0.0066 3720. 0.0376
420. 0.8306 1260. 0.7508 2100. 0.823 2940. 0.0012 3780. 0.0224
480. 0.8444 1320. 0.7376 2160. 0.8098 3000. 0.001 3840. 0.0182
540. 0.8562 1380. 0.7294 2220. 0.0556 3060. 0.0198 3900. 0.012
600. 0.86 1440. 0.7332 2280. 0.0434 3120. 0.0416 3960. 0.0088
660. 0.8638 1500. 0.725 2340. 0.0392 3180. 0.0604 4020. 0.0006
720. 0.8556 1560. 0.7288 2400. 0.031 3240. 0.0802 4080. -0.0016
780. 0.8364 1620. 0.7366 2460. 0.0198 3300. 0.088 4140. -0.0098
840. 0.8222 1680. 0.7564 2520. 0.0176 3360. 0.0798 4200. -0.01

SOLUTION

Aquifer Model: Confined 
Solution Method: Cooper-Jacob

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
T 1.126E+05 gal/day/ft
S 0.001677

Data Set S\Projects\448\01\PC99R pumping test Site C\pc99Rpc99-JC-corrected for WL baro and trend.aqt

Date 10/30/00

Time 131548

UMPING WELL DATA

Number of pumping wells

PumpWellN PC99R

Location ft

Location ft

No of pumping periods

Pumping Period Data

Time rninj Rate gal/mm Time mJ Rate gal/mm
64 2160

OBSERVA11ON WELL DATA

Number of observation wells

Observation Well No PC99

Location ft

Location ft

No of observations 70

Observation Data

Time mm Pjpjacement ft Time mm Displacement ft Time mm Displacement ft Time mm
60 0.7578 900 0.807 1740 0.7752 2580

120 0.7696 960 0.7928 1800 0.793 2640

180 0.7864 1020 0.7866 1860 0.8078 2700

240 0.8002 1080 0.7774 1920 0.8116 2760

300 0.806 1140 0.7632 1980 0.8214 2820

360 0.8248 1200 0.757 2040 0.8332 2880

420 0.8306 1260 0.7508 2100 0.823 2940

480 0.8444 1320 0.7376 2160 0.8098 3000

540 0.8562 1380 0.7294 2220 0.0556 3060

600 0.86 1440 0.7332 2280 0.0434 3120

660 0.8638 1500 0.725 2340 0.0392 3180

720 0.8556 1560 0.7288 2400 0.031 3240

780 0.8364 1620 0.7366 2460 0.0198 3300

840 0.8222 1680 0.7564 2520 0.0176 3360

SOLUTION

Dipjcement ft Time mm Displacemejffl

0.0134 3420 0.0816

0.0132 3480 0.0674

0.002 3540 0.0622

0.0028 3600 0.052

-0.0024 3660 0.0478

-0.0066 3720 0.0376

0.0012 3780 0.0224

0.001 3840 0.0182

0.0198 3900 0.012

0.0416 3960 0.0088

0.0604 4020 0.0006

0.0802 4080 -0.0016

0.088 4140 -0.0098

0.0798 4200 -0.01

Aquifer Model Confined

Solution Method Cooper-Jacob

VISUAL ESTIMATION RESULTS

Estimated Parameters

_________
Estimate

.126E05 gal/day/ft

0.001677

Parameter



AQUIFER DATA

Saturated Thickness: 1. ft 
Anisotropy Ratio (Kz/Kr): 1.

SOLUTION

Aquifer Model: Confined 
Solution Method: Theis (Recovery)

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
T 1.483E+05 gal/day/ft
S’ 3.997

Data Set S\Projects\448\O1\PC99R pumping test Site C\pc99Rpc99-REC-corrected for baro and WL trend.aqt

Date 10/30/00

Time 131654

AQUIFER DATA

Saturated Thickness ft

Anisotropy Ratio Kz/Kr

SOLUTION

Aquifer Model Confined

Solution Method Theis Recovery

\MSUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate

1.483E05 gal/day/ft

3.997



PUMPING WELL DATA

Number of pumping wells: 1

Pumping tA/ell No. 1: PC99R

X Location: 0. ft
Y Location: 0. ft

No. of pumping periods: 2

Pumping Period Data
Time (min) Rate (gal/min) Time (min) Rate (gal/min)

" 0. 64. 2160. ' 0.

OBSERVATION WELL DATA

Number of observation wells: 1

Observation Well No. 1: PC88

X Location: 0. ft
Y Location: 43. ft

No. of observations: 647

Observation Data
Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft)

5. 0.08715 655. 0.2392 1305. 0.1084 1955. 0.1946 3050. -0.3012
10. 0.0993 660. 0.2383 1310. 0.1081 1960. 0.1976 3060. -0.2981
15. 0.1032 665. 0.2382 1315. 0.1055 1965. 0.1968 3070. -0.2937
20. 0.105 670. 0.2373 1320. 0.1059 1970. 0.1981 3080. -0.2925
25. 0.1082 675. 0.2369 1325. 0.1038 1975. 0.1964 3090. -0.2849
30. 0.1071 680. 0.2359 1330. 0.1045 1980. 0.1993 3100. -0.2821
35. 0.1095 685. 0.2349 1335. 0.1044 1985. 0.1989 3110. -0.2783
40. 0.1111 690. 0.2354 1340. 0.1042 1990. 0.2035 3120. -0.2749
45. 0.1118 695. 0.2352 1345. 0.1039 1995. 0.2027 3130. -0.2704
50. 0.1141 700. 0.2344 1350. 0.1024 2000. 0.2074 3140. -0.2645
55. 0.1158 705. 0.2326 1355. 0.102 2005. 0.2076 3150. -0.2602
60. 0.1162 710. 0.2319 1360. 0.101 2010. 0.2098 3160. -0.2578
65. 0.1166 715. 0.2311 1365. 0.1007 2015. 0.2105 3170. -0.2539
70. 0.1199 720. 0.2299 1370. 0.1001 2020. 0.2117 3180. -0.2548
75. 0.1198 725. 0.2284 1375. 0.09915 2025. 0.211 3190. -0.2509
80. 0.1175 730. 0.2269 1380. 0.0989 2030. 0.209 3200. -0.2466
85. 0.1194 735. 0.2261 1385. 0.09995 2035. 0.2082 3210. -0.2451
90. 0.1213 740. 0.225 1390. 0.0976 2040. 0.2041 3220. -0.2361
95. 0.123 745. 0.2221 1395. 0.09595 2045. 0.2091 3230. -0.2353
100. 0.1256 750. 0.2185 1400. 0.0964 2050. 0.2031 3240. -0.2321
105. 0.1253 755. 0.2183 1405. 0.09545 2055. 0.2054 3250. -0.2317
110. 0.127 760. 0.2169 1410. 0.0956 2060. 0.203 3260. -0.2287
115. 0.1285 765. 0.215 1415. 0.09595 2065. 0.2028 3270. -0.23
120. 0.1301 770. 0.2139 1420. 0.0941 2070. 0.2009 3280. -0.2272
125. 0.1334 775. 0.2089 1425. 0.09355 2075. 0.2001 3290. -0.2258
130. 0.1341 780. 0.2132 1430. 0.0931 2080. 0.1956 3300. -0.2242
135. 0.1353 785. 0.2091 1435. 0.09455 2085. 0.1994 3310. -0.2263
140. 0.1374 790. 0.2093 1440. 0.0932 2090. 0.1949 3320. -0.2261
145. 0.1399 795. 0.2091 1445. 0.09275 2095. 0.1984 3330. -0.2295
150. 0.1407 800. 0.209 1450. 0.0944 2100. 0.196 3340. -0.2305
155. 0.1427 805. 0.2052 1455. 0.09285 2105. 0.1951 3350. -0.2321
160. 0.1435 810. 0.2017 1460. 0.0918 2110. 0.1947 3360. -0.2309
165. 0.1457 815. 0.2021 1465. 0.09175 2115. 0.1918 3370. -0.2289
170. 0.1448 820. 0.2 1470. 0.0904 2120. 0.1921 3380. -0.2284
175. 0,149 825. 0.2013 1475. 0.08935 2125. 0.1918 3390. -0.2303
180. 0.1473 830. 0.1984 1480. 0.0895 2130. 0.1924 3400. -0.2341
185. 0.1508 835. 0.2029 1485. 0.08965 2135. 0.1853 3410. -0.2317
190. 0.1514 840. 0.1952 1490. 0.0903 2140. 0.1926 3420. -0.2361
195. 0.1543 845. 0.1969 1495. 0.08955 2145. 0.1918 3430. -0.242

Data Set S\Projects\448\01\PC99R pumping test Site C\pc99Rpc88-JC-corrected for baro and trend.aqt

Date 10/30100

Time 143001

PUMING WELL DATA

Number of pumping wells

Pumping Well No PC99R

Location ft

Location ft

No of pumping periods

Pumping Period Data

TiJriiij Rate gal/mm Time pJ Rajjgjfn
64 2160

OBSERVATION WELL DATA

Number of observation wells

Observation Well No PC88

Location ft

Location 43 ft

No of observations 647

Observation Data

Time mm Displacemeçtfj Time mm Displacement ft Time mini Displacemenft Time mm Displacement Time mm Displacement ft

0.08715 655 0.2392 1305 0.1084 1955 0.1946 3050 -0.3012

10 0.0993 660 0.2383 1310 0.1081 1960 0.1976 3060 -0.2981

15 0.1032 665 0.2382 1315 0.1055 1965 0.1968 3070 -0.2937

20 0.105 670 0.2373 1320 0.1059 1970 0.1981 3080 -0.2925

25 0.1082 675 0.2369 1325 0.1038 1975 0.1964 3090 -0.2849

30 0.1071 680 0.2359 1330 0.1045 1980 0.1993 3100 -0.2821

35 0.1095 685 0.2349 1335 0.1044 1985 0.1989 3110 -0.2783

40 0.1111 690 0.2354 1340 0.1042 1990 0.2035 3120 -0.2749

45 0.1118 695 0.2352 1345 0.1039 1995 0.2027 3130 -0.2704

50 0.1141 700 0.2344 1350 0.1024 2000 0.2074 3140 -0.2645

55 0.1158 705 0.2326 1355 0.102 2005 0.2076 3150 -0.2602

60 0.1162 710 0.2319 1360 0.101 2010 0.2098 3160 -0.2578

65 0.1166 715 0.2311 1365 0.1007 2015 0.2105 3170 -0.2539

70 0.1199 720 0.2299 1370 0.1001 2020 0.2117 3180 -0.2548

75 0.1198 725 0.2284 1375 0.09915 2025 0.211 3190 -0.2509

80 0.1175 730 0.2269 1380 0.0989 2030 0.209 3200 -0.2466

85 0.1194 735 0.2261 1385 0.09995 2035 0.2082 3210 -0.2451

90 0.1213 740 0.225 1390 0.0976 2040 0.2041 3220 -0.2361

95 0.123 745 0.2221 1395 0.09595 2045 0.2091 3230 -0.2353

100 0.1256 750 0.2185 1400 0.0964 2050 0.2031 3240 -0.2321

105 0.1253 755 0.2183 1405 0.09545 2055 0.2054 3250 -0.2317

110 0.127 760 0.2169 1410 0.0956 2060 0.203 3260 -0.2287

115 0.1285 765 0.215 1415 0.09595 2065 0.2028 3270 -0.23

120 0.1301 770 0.2139 1420 0.0941 2070 0.2009 3280 -0.2272

125 0.1334 775 0.2089 1425 0.09355 2075 0.2001 3290 -0.2258

130 0.1341 780 0.2132 1430 0.0931 2080 0.1956 3300 -0.2242

135 0.1353 785 0.2091 1435 0.09455 2085 0.1994 3310 -0.2263

140 0.1374 790 0.2093 1440 0.0932 2090 0.1949 3320 -0.2261

145 0.1399 795 0.2091 1445 0.09275 2095 0.1984 3330 -0.2295

150 0.1407 800 0.209 1450 0.0944 2100 0.196 3340 -0.2305

155 0.1427 805 0.2052 1455 0.09285 2105 0.1951 3350 -0.2321

160 0.1435 810 0.2017 1460 0.0918 2110 0.1947 3360 -0.2309

165 0.1457 815 0.2021 1465 0.09175 2115 0.1918 3370 -0.2289

170 0.1448 820 0.2 1470 0.0904 2120 0.1921 3380 -0.2284

175 0.149 825 0.2013 1475 0.08935 2125 0.1918 3390 -0.2303

180 0.1473 830 0.1984 1480 0.0895 2130 0.1924 3400 -0.2341

185 0.1508 835 0.2029 1485 0.08965 2135 0.1853 3410 -0.2317

190 0.1514 840 0.1952 1490 0.0903 2140 0.1926 3420 -0.2361

195 0.1543 845 0.1969 1495 0.08955 2145 0.1918 3430 -0.242



Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft)
200. 0.1535 850. 0.1923 1500. 0.0902 2150. 0.1899 3440. -0.2394
205. 0.1583 855. 0.1938 1505. 0.09015 2155. 0.1906 3450. -0.243
210. 0.1577 860. 0.1948 1510. 0.0911 2165. -0.217 3460. -0.2428
215. 0.1606 865. 0.1918 1515. 0.09115 2170. -0.2361 3470. -0.2442
220. 0.1613 870. 0.1927 1520. 0.0915 2180. -0.2464 3480. -0.2445
225. 0.1621 875. 0.1936 1525. 0.09195 2190. -0.2511 3490. -0.2467
230. 0.1644 880. 0.1904 1530. 0.0926 2200. -0.2547 3500. -0.2494
235. 0.1676 885. 0.1868 1535. 0.09325 2210. -0.2582 3510. -0.2499
240. 0.167 890. 0.1889 1540. 0.0946 2220. -0.2605 3520. -0.25
245. 0.1678 895. 0.1835 1545. 0.09445 2230. -0.2628 3530. -0.2544
250. 0.1698 900. 0.1891 1550. 0.0949 2240. -0.2634 3540. -0.2528
255. 0.1722 905. 0.1812 1555. 0.09595 2250. -0.2647 3550. -0.2557
260. 0.1739 910. 0.1859 1560. 0.0956 2260. -0.2659 3560. -0.2594
265. 0.1732 915. 0.181 1565. 0.09595 2270. -0.2679 3570. -0.2599
270. 0.1762 920. 0.1786 1570. 0.0964 2280. -0.2696 3580. -0.2606
275. 0.1779 925. 0.1782 1575. 0.09805 2290. -0.2716 3590. -0.2616
280. 0.1763 930. 0.1774 1580. 0.0991 2300. -0.2734 3600. -0.2639
285. 0.1777 935. 0.1794 1585. 0.09875 2310. -0.2761 3610. -0.2627
290. 0.1793 940. 0.1753 1590. 0.0987 2320 -0.2778 3620. -0.268
295. 0.1762 945. 0.1742 1595. 0.09915 2330. -0.28 3630. -0.2723
300. 0.1778 950. 0.1667 1600. 0.1018 2340. -0.2806 3640. -0.2736
305. 0.1802 955. 0.1679 1605. 0.1025 2350. -0.2832 3650: -0.2749
310. 0.1816 960. 0.1736 1610. 0.1011 2360. -0.285 3660. -0.2743
315. 0.1828 965. 0.1649 1615. 0.1038 2370. -0.2855 3670. -0.2745
320. 0.1853 970. 0.164 1620. 0.1064 2380. -0.2868 3680. -0.2772
325. 0.1863 975. 0.1634 1625. 0.1063 2390. -0.289 3690. -0.2774
330. 0.1882 980. 0.1636 1630. 0.1087 2400. -0.288 3700. -0.2773
335. 0.1913 985. 0.1635 1635. 0.1106 2410. -0.2888 3710. -0.2814
340. 0.1918 990. 0.1607 1640. 0.1122 2420. -0.2941 3720. -0.2816
345. 0.1918 995. 0.1655 1645. 0.1139 2430. -0.2942 3730. -0.289
350. 0.1912 1000. 0.1579 1650. 0.1152 2440. -0.293 3740. -0.285
355. 0.1961 1005. 0.1601 1655. 0.1181 2450. -0.2945 3750. -0.2876
360. 0.1985 1010. 0.156 1660. 0.1182 2460. -0.2951 3760. -0.291
365. 0.1994 1015. 0.161 1665. 0.1203 2470. -0.2971 3770. -0.2932
370. 0.1997 1020. 0.1574 1670. 0.1214 2480. -0.2976 3780. -0.2952
375. 0.1994 1025. 0.1532 1675. 0.1225 2490. -0.2984 3790. -0.2982
380. 0.2016 1030. 0.1537 1680. 0.1251 2500. -0.2985 3800. -0.2971
385. 0.2014 1035. 0.152 1685. 0.1267 2510. -0.2999 3810. -0.299
390. 0.2037 1040. 0.1498 1690. 0.1278 2520. -0.3018 3820. -0.3017
395. 0.2042 1045. 0.1548 1695. 0.1296 2530. -0.3051 3830. -0.302
400. 0.2064 1050. 0.1564 1700. 0.1318 2540. -0.3033 3840. -0.3048
405. 0.2077 1055. 0.1547 1705. 0.1324 2550. -0.3045 3850. -0.3044
410. 0.2074 1060. 0.1543 1710. 0.1329 2560. -0.3042 3860. -0.3067
415. 0.2087 1065. 0.1533 1715. 0.1363 2570. -0.3073 3870. -0.3077
420. 0.2092 1070. 0.1527 1720. 0.139 2580. -0.3055 3880. -0.309
425. 0.2102 1075. 0.1515 1725. 0.1394 2590. -0.3081 3890. -0.3107
430. 0.2101 1080. 0.1494 1730. 0.1409 2600. -0.3083 3900. -0.3116
435. 0.2143 1085. 0.15 1735. 0.1412 2610. -0.3077 3910. -0.3123
440. 0.212 1090. 0.148 1740. 0.1443 2620. -0.3086 3920. -0.3143
445. 0.2145 1095. 0.1484 1745. 0.1439 2630 -0.3102 3930. -0.3131
450. 0.2163 1100. 0.147 1750. 0.1464 2640. -0.3126 3940. -0.3142
455. 0.2143 1105. 0.1447 1755. 0.1482 2650. -0.3128 3950. -0.3162
460. 0.2158 1110. 0.1447 1760. 0.1494 2660. -0.3125 3960. -0.317
465. 0.2167 1115. 0.1439 1765. 0.1538 2670. -0.3134 3970. -0.3181
470. 0.2192 1120. 0.1435 1770. 0.1538 2680. -0.3154 3980. -0.318
475. 0.219 1125. 0.1422 1775. 0.1553 2690. -0.3155 3990. -0.3207
480. 0.2187 1130. 0.1412 1780. 0.1592 2700. -0.315 4000. -0.3216
485. 0.2188 1135. 0.1399 1785. 0.1606 2710. -0.3179 4010. -0.3228
490. 0.2207 1140. 0.1391 1790. 0.1651 2720. -0.3188 4020. -0.323
495. 0.2241 1145. 0.1374 1795. 0.1658 2730. -0.3193 4030. -0.3245
500. 0.2256 1150. 0.1372 1800. 0.1653 2740. -0.3208 4040. -0.325
505. 0.2274 1155. 0.1356 1805. 0.1671 2750. -0.3177 4050. -0.3256
510. 0.2244 1160. 0.1345 1810. 0.1702 2760. -0.3155 4060. -0.3264
515. 0.225 1165. 0.1344 1815. 0.1714 2770. -0.3192 4070. -0.3268
520. 0.2275 1170. 0.1335 1820. 0.1733 2780. -0.3191 4080. -0.327
525. 0.2275 1175. 0.1313 1825. 0.1762 2790. -0.3184 4090. -0.3275
530. 0.2283 1180. 0.132 1830. 0.176 2800. -0.3189 4100. -0.3295
535. 0.2318 1185. 0.1311 1835. 0.1777 2810. -0.321 4110. -0.3297
540. 0.2321 1190. 0.1295 1840. 0.1792 2820. -0.3215 4120. -0.3309
545. 0.2332 1195. 0.1283 1845. 0.1817 2830. -0.3241 4130. -0.3303

TimeJn Djpjacement ft Time mm Displacement Time mm Displacement ft TroJrnin Dis_placement tJ Tn Pisplacpwnflftj
200 0.1535 850 0.1923 1500 0.0902 2150 0.1899 3440 -0.2394

205 0.1583 855 0.1938 1505 0.09015 2155 0.1906 3450 -0.243

210 0.1577 860 0.1948 1510 0.0911 2165 -0.217 3460 -0.2428

215 0.1606 865 0.1918 1515 0.09115 2170 -0.2361 3470 -0.2442
220 0.1613 870 0.1927 1520 0.0915 2180 -0.2464 3480 -0.2445

225 0.1621 875 0.1936 1525 0.09195 2190 -0.2511 3490 -0.2467

230 0.1644 880 0.1904 1530 0.0926 2200 -0.2547 3500 -0.2494
235 0.1676 885 0.1868 1535 0.09325 2210 -0.2582 3510 -0.2499
240 0.167 890 0.1889 1540 0.0946 2220 -0.2605 3520 -0.25

245 0.1678 895 0.1835 1545 0.09445 2230 -0.2628 3530 -0.2544

250 0.1698 900 0.1891 1550 0.0949 2240 -0.2634 3540 -0.2528
255 0.1722 905 0.1812 1555 0.09595 2250 -0.2647 3550 -0.2557

260 0.1739 910 0.1859 1560 0.0956 2260 -0.2659 3560 -0.2594
265 0.1732 915 0.181 1565 0.09595 2270 -0.2679 3570 -0.2599

270 0.1762 920 0.1786 1570 0.0964 2280 -0.2696 3580 -0.2606

275 0.1779 925 0.1782 1575 0.09805 2290 -0.2716 3590 -0.2616

280 0.1763 930 0.1774 1580 0.0991 2300 -0.2734 3600 -0.2639

285 0.1777 935 0.1794 1585 0.09875 2310 -0.2761 3610 -0.2627

290 0.1793 940 1753 1590 0.0987 2320 -0.2778 3620 -0.268

295 0.1762 945 0.1742 1595 0.09915 2330 -0.28 3630 -0.2723

300 0.1778 950 0.1667 1600 0.1018 2340 -0.2806 3640 -0.2736

305 0.1802 955 0.1679 1605 0.1025 2350 -0.2832 3650 -0.2749

310 0.1816 960 0.1736 1610 0.1011 2360 -0.285 3660 -0.2743

315 0.1828 965 0.1649 1615 0.1038 2370 -0.2855 3670 -0.2745

320 0.1853 970 0.164 1620 0.1064 2380 -0.2868 3680 -0.2772

325 0.1863 975 0.1634 1625 0.1063 2390 -0.289 3690 -0.2774

330 0.1882 980 0.1636 1630 0.1087 2400 -0.288 3700 -0.2773

335 0.1913 985 0.1635 1635 0.1106 2410 -0.2888 3710 -0.2814

340 0.1918 990 0.1607 1640 0.1122 2420 -0.2941 3720 -0.2816

345 0.1918 995 0.1655 1645 0.1139 2430 -0.2942 3730 -0.289

350 0.1912 1000 0.1579 1650 0.1152 2440 -0.293 3740 -0.285

355 0.1961 1005 0.1601 1655 0.1181 2450 -0.2945 3750 -0.2876

360 0.1985 1010 0.156 1660 0.1182 2460 -0.2951 3760 -0.291

365 0.1994 1015 0.161 1665 0.1203 2470 -0.2971 3770 -0.2932

370 0.1997 1020 0.1574 1670 0.1214 2480 -0.2976 3780 -0.2952

375 0.1994 1025 0.1532 1675 0.1225 2490 -0.2984 3790 -0.2982

380 0.2016 1030 0.1537 1680 0.1251 2500 -0.2985 3800 -0.2971

385 0.2014 1035 0.152 1685 0.1267 2510 -0.2999 3810 -0.299

390 0.2037 1040 0.1498 1690 0.1278 2520 -0.3018 3820 -0.3017

395 0.2042 1045 0.1548 1695 0.1296 2530 -0.3051 3830 -0.302

400 0.2064 1050 0.1564 1700 0.1318 2540 -0.3033 3840 -0.3048

405 0.2077 1055 0.1547 1705 0.1324 2550 -0.3045 3850 -0.3044

410 0.2074 1060 0.1543 1710 0.1329 2560 -0.3042 3860 -0.3067

415 0.2087 1065 0.1533 1715 0.1363 2570 -0.3073 3870 -0.3077

420 0.2092 1070 0.1527 1720 0.139 2580 -0.3055 3880 -0.309

425 0.2102 1075 0.1515 1725 0.1394 2590 -0.3081 3890 -0.3107

430 0.2101 1080 0.1494 1730 0.1409 2600 -0.3083 3900 -0.3116

435 0.2143 1085 0.15 1735 0.1412 2610 -0.3077 3910 -0.3123

440 0.212 1090 0.148 1740 0.1443 2620 -0.3086 3920 -0.3143

445 0.2145 1095 0.1484 1745 0.1439 2630 -0.3102 3930 -0.3131

450 0.2163 1100 0.147 1750 0.1464 2640 -0.3126 3940 -0.3142

455 0.2143 1105 0.1447 1755 0.1482 2650 -0.3128 3950 -0.3162

460 0.2158 1110 0.1447 1760 0.1494 2660 -0.3125 3960 -0.317

465 0.2167 1115 0.1439 1765 0.1538 2670 -0.3134 3970 -0.3181

470 0.2192 1120 0.1435 1770 0.1538 2680 -0.3154 3980 -0.318

475 0.219 1125 0.1422 1775 0.1553 2690 -0.3155 3990 -0.3207

480 0.2187 1130 0.1412 1780 0.1592 2700 -0.315 4000 -0.3216

485 0.2188 1135 0.1399 1785 0.1606 2710 -0.3179 4010 -0.3228

490 0.2207 1140 0.1391 1790 0.1651 2720 -0.3188 4020 -0.323

495 0.2241 1145 0.1374 1795 0.1658 2730 -0.3193 4030 -0.3245

500 0.2256 1150 0.1372 1800 0.1653 2740 -0.3208 4040 -0.325

505 0.2274 1155 0.1356 1805 0.1671 2750 -0.3177 4050 -0.3256

510 0.2244 1160 0.1345 1810 0.1702 2760 -0.3155 4060 -0.3264

515 0.225 1165 0.1344 1815 0.1714 2770 -0.3192 4070 -0.3268

520 0.2275 1170 0.1335 1820 0.1733 2780 -0.3191 4080 -0.327

525 0.2275 1175 0.1313 1825 0.1762 2790 -0.3184 4090 -0.3275

530 0.2283 1180 0.132 1830 0.176 2800 -0.3189 4100 -0.3295

535 0.2318 1185 0.1311 1835 0.1777 2810 -0.321 4110 -0.3297

540 0.2321 1190 0.1295 1840 0.1792 2820 -0.3215 4120 -0.3309

545 0.2332 1195 0.1283 1845 0.1817 2830 -0.3241 4130 -0.3303



Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft)
550. 0.233 1200. 0.1263 1850. 0.1836 2840. -0.3227 4140. -0.33
555. 0.2341 1205. 0.1263 1855. 0.1855 2850. -0.3242 4150. -0.3307
560. 0.2332 1210. 0.1253 1860. 0.1849 2860. -0.3252 4160. -0.3318
565. 0.2367 1215. 0.1239 1865. 0.1868 2870. -0.3272 4170. -0.3317
570. 0.2348 1220. 0.1236 1870. 0.1869 2880. -0.3285 4180. -0.3316
575. 0.2366 1225. 0.1231 1875. 0.186 2890. -0.3299 4190. -0.3326
580. 0.2356 1230. 0.1215 1880. 0.1886 2900. -0.3299 4200. -0.3336
585. 0.2349 1235. 0.1211 1885. 0.1883 2910. -0.329 4210. -0.333
590. 0.2365 1240. 0.1201 1890. 0.1885 2920. -0.3297 4220. -0.3343
595. 0.2389 1245. 0.1198 1895. 0.1865 2930. -0.328 4230. -0.3347
600. 0.2393 1250. 0.1167 1900. 0.1876 2940. -0.3286 4240. -0.3335
605. 0.2395 1255. 0.1174 1905. 0.1882 2950. -0.3271 4250. -0.3342
610. 0.2394 1260. 0.116 1910. 0.1879 2960. -0.3259 4260. -0.3339
615. 0.2394 1265. 0.117 1915. 0.1822 2970. -0.3264 4270. -0.3349
620. 0.2392 1270. 0.1164 1920. 0.183 2980. -0.3242 4280. -0.3332
625. 0.2395 1275. 0.1142 1925. 0.1834 2990. -0.3228 4290. -0.3345
630. 0.2384 1280. 0.1133 1930. 0.1839 3000. -0.322 4300. -0.3357
635. 0.2387 1285. 0.1121 1935. 0.1875 3010. -0.3185 4310. -0.3365
640. 0.2396 1290. 0.1107 1940. 0.1905 3020. -0.3164
645. 0.2395 1295. 0.1089 1945. 0.1923 3030. -0.3148
650. 0.238 1300. 0.1081 1950. 0.1912 3040. -0.3107

SOLUTION

Aquifer Model: Confined 
Solution Method: Cooper-Jacob

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
T 1.251 E+05 gal/day/ft
S 0.1878

Time mm Displacement ft Time mm Displacement ft Time mm Displacement ft Time mm Displacement ft Time mm DispjçQment_ft
550 0.233 1200 0.1263 1850 0.1836 2840 -0.3227 4140 -0.33

555 0.2341 1205 0.1263 1855 0.1855 2850 -0.3242 4150 -0.3307

560 0.2332 1210 0.1253 1860 0.1849 2860 -0.3252 4160 -0.3318

565 0.2367 1215 0.1239 1865 0.1868 2870 -0.3272 4170 -0.3317

570 0.2348 1220 0.1236 1870 0.1869 2880 -0.3285 4180 -0.3316

575 0.2366 1225 0.1231 1875 0.186 2890 -0.3299 4190 -0.3326

580 0.2356 1230 0.1215 1880 0.1886 2900 -0.3299 4200 -0.3336

585 0.2349 1235 0.1211 1885 0.1883 2910 -0.329 4210 -0.333

590 0.2365 1240 0.1201 1890 0.1885 2920 -0.3297 4220 -0.3343

595 0.2389 1245 0.1198 1895 0.1865 2930 -0.328 4230 -0.3347

600 0.2393 1250 0.1167 1900 0.1876 2940 -0.3286 4240 -0.3335

605 0.2395 1255 0.1174 1905 0.1882 2950 -0.3271 4250 -0.3342

610 0.2394 1260 0.116 1910 0.1879 2960 -0.3259 4260 -0.3339

615 0.2394 1265 0.117 1915 0.1822 2970 -0.3264 4270 -0.3349

620 0.2392 1270 0.1164 1920 0.183 2980 -0.3242 4280 -0.3332

625 0.2395 1275 0.1142 1925 0.1834 2990 -0.3228 4290 -0.3345

630 0.2384 1280 0.1133 1930 0.1839 3000 -0.322 4300 -0.3357

635 0.2387 1285 0.1121 1935 0.1875 3010 -0.3185 4310 -0.3365

640 0.2396 1290 0.1107 1940 0.1905 3020 -0.3164

645 0.2395 1295 0.1089 1945 0.1923 3030 -0.3148

650 0.238 1300 0.1081 1950 0.1912 3040 -0.3107

SOLUTION

Aquifer Model Confined

Solution Method Cooper-Jacob

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate

1.251E05 gal/day/ft

0.1878



SOLUTION

Aquifer Model: Confined 
Solution Method: Theis (Recovery)

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
T 1.564E+05 gal/day/ft
S' 4477.6

Data Set S\Projects\448\01\PC99R pumping test Site C\pc99Rpc88-rec-corrected for baro and trend.aqt

Date 10/30/00

Time 143108

SOLUTION

Aquifer Model Confined

Solution Method Theis Recovery

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate

1.564E05 gal/day/ft

4477.6
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TRACER TEST DATA

APPENDIX

TRACER TEST DATA
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Sample
(Bag)

Minutes
After pH EC Bromide (mg/L)

ID Injection
23 feet 32 feet 40 feet 23 feet 32 feet 40 feet 23 feet 32 feet 40 feet

56 0 8.18 8.14 10710 10020 10050 1 1 1
1 30 8.16 8.14 8.21 10690 10930 10630 1 1 1
2 60 8.33 8.40 8.39 11050 11260 10610
3 90 8.56 8.56 8.52 11350 11530 10760
4 120 8.41 8.65 8.79 11420 12050 10620 1 1 1
5 150 8.57 8.63 8.74 11830 12000 10780
6 180 8.44 8.54 8.59 12020 12040 10760
7 210 8.69 8.72 8.67 11890 12230 10600 1 1 1
8 240 8.57 8.73 8.82 12240 12370 10660
9 270 8.68 8.75 8.81 12020 12450 10740

10 300 8.59 8.80 8.90 12190 12380 10560 1 1 1
11 330 8.74 8.88 8.79 11920 12280 10630
12 360 8.89 8.88 8.95 11900 12240 10660
13 390 8.95 8.98 9.31 11910 12480 10550 1 1 1.5
14 420 8.97 9.23 9.30 12010 12490 10460
15 450 9.15 9.31 9.34 12110 12520 10640
16 480 8.82 9.10 9.19 12100 12430 10580 1 1 7.4
17 510 9.04 9.20 9.20 12170 12550 10710
18 540 8.78 8.96 9.02 12170 12470 10520
19 570 8.92 8.97 8.93 12110 12690 10620 1 1 22
20 600 8.66 8.65 8.66 12230 12320 10370
21 630 8.86 8.66 8.72 12220 12250 10130 52
22 660 8.51 8.64 8.68 12240 12540 10490 1 1.3 66
23 690 8.47 8.53 8.64 12030 12150 10550
24 720 8.44 8.49 8.52 12370
25 750 8.47 8.41 12420 10520 1 1 76
26 780 8.30 8.32 8.32 12430 12000 10420 110
27 810 8.23 8.20 8.21 12260 12540 10440
28 840 8.31 8.26 8.25 12500 12400 10340 1 2.5 110
29 870 8.30 8.25 8.28 12200 12500 10500
30 900 8.17 8.17 8.20 12600 12200 10750
31 930 8.24 8.20 8.20 12220 12350 10400 1 5.3 100
32 960 8.24 8.09 8.08 12680 12050 10270 140
33 990 8.10 8.10 8.27 12240 12250 10410
34 1020 8.27 8.12 8.13 12600 11550 10100 2.2 9.2 140
35 1050 8.15 8.17 8.26 12300 12400 10250
36 1080 8.30 8.17 8.18 12720 11900 10100
37 1110 8.14 8.11 8.21 12300 12300 10350 2.9 . 15 130
38 1140 8.20 8.08 8.10 12550 11890 10200 160
39 1170 8.12 8.05 8.25 12550 12240 10350
40 1200 8.27 8.10 8.08 12970 11960 10200 5 20 160
41 1230 8.11 8.07 8.25 12700 12220 10350
42 1260 8.17 8.08 8.15 12800 11750 10140 150

. - .43 1290 8.08 8.07 8.09 12550 11880 10240 8.3 36 140

Field paramaters and bromide concentrations in groundwater at depth specific intervals in

well PC-IOIR during bromide tracer test at Site September 2000

Sample Minutes

Bag After

ID Injection

pH EC Bromide mg/L

23 feet 32 feet 40 feet 23 feet 32 feet 40 feet 23 feet 32 feet 40 feet

56 8.18 8.14 10710 10020 10050

30 8.16 8.14 8.21 10690 10930 10630

60 8.33 8.40 8.39 11050 11260 10610

90 8.56 8.56 8.52 11350 11530 10760

120 8.41 8.65 8.79 11420 12050 10620

150 8.57 8.63 8.74 11830 12000 10780

180 8.44 8.54 8.59 12020 12040 10760

210 8.69 8.72 8.67 11890 12230 10600

240 8.57 8.73 8.82 12240 12370 10660

270 8.68 8.75 8.81 12020 12450 10740

10 300 8.59 8.80 8.90 12190 12380 10560

11 330 8.74 8.88 8.79 11920 12280 10630

12 360 8.89 8.88 8.95 11900 12240 10660

13 390 8.95 8.98 9.31 11910 12480 10550 1.5

14 420 8.97 9.23 9.30 12010 12490 10460

15 450 9.15 9.31 9.34 12110 12520 10640

16 480 8.82 9.10 9.19 12100 12430 10580 7.4

17 510 9.04 9.20 9.20 12170 12550 10710

18 540 8.78 8.96 9.02 12170 12470 0520

19 570 8.92 8.97 8.93 12110 12690 iöö 22

20 600 8.66 8.65 8.66 12230 12320 10370

21 630 8.86 8.66 8.72 12220 12250 10130 52

22 660 8.51 8.64 8.68 12240 12540 10490 1.3 66

23 690 8.47 8.53 8.64 12030 12150 10550

24 720 8.44 8.49 8.52 12370

25 750 8.47 8.41 12420 10520 76

26 780 8.30 8.32 8.32 12430 12000 10420 110

27 810 8.23 8.20 8.21 12260 12540 10440

28 840 8.31 8.26 8.25 12500 12400 10340 2.5 110

29 870 8.30 8.25 8.28 12200 12500 10500

30 900 8.17 8.17 8.20 12600 12200 10750

31 930 8.24 8.20 8.20 12220 12350 10400 5.3 100

32 960 8.24 8.09 8.08 12680 12050 10270 140

33 990 8.10 8.10 8.27 12240 12250 10410

34 1020 8.27 8.12 8.13 12600 11550 10100 2.2 9.2 140

35 1050 8.15 8.17 8.26 12300 12400 10250

36 1080 8.30 8.17 8.18 12720 11900 10100

37 1110 8.14 8.11 8.21 12300 12300 10350 2.9 15 130

38 1140 8.20 8.08 8.10 12550 11890 10200 160

39 1170 8.12 8.05 8.25 12550 12240 10350

40 1200 8.27 8.10 8.08 12970 11960 10200 20 160

41 1230 8.11 8.07 8.25 12700 12220 10350

42 1260 8.17 8.08 8.15 12800 11750 10140 150

43 1290 8.08 8.07 8.09 12550 11880 10240 8.3 36 140



Sample Minutes 
(Bag) After

ID Injection
pH EC Bromide (mg/L)

23 feet 32 feet 40 feet 23 feet 32 feet 40 feet 23 feet 32 feet 40 feet
44 1320 8.05 8.03 8.03 12670 11470 10300 52 160
45 1350 8.10 8.09 8.18 12390 11210 10300 73 150
46 1380 8.14 8.10 8.12 12360 10760 10150 24 100 150
47 1410 8.19 8.17 8.23 11620 10550 10160 68 110 160
48 1440 8.19 8.24 8.27 11080 10410 10000 96 130 170
49 1470 8.65 8.64 8.52 10790 10440 10000 88 110 130
50 1500 8.32 8.35 8.40 10800 10360 10120 120 140 160
51 1530 8.36 8.49 8.42 10690 10420 10100 120 130 160
52 1560 8.24 8.51 8.53 10840 10490 10120 98 110 130
53 1590 8.56 8.61 8.53 10630 10840 10380 120 130 160
54 1620 8.40 8.71 8.79 10690 10560 10280 120 140 160
55 1650 8.75 8.86 8.75 10720 10260 10200 100 100 140

samples at 0738 and 0809: Bromide slug 3000 and 3600

Field paramaters and bromide concentrations in groundwater at depth specific intervals in

well PC-IOIR during bromide tracer test at Site September 2000

Sample Minutes

Bag After

ID Injection

pH EC Bromide mgIL

23 feet 32 feet 40 feet 23 feet 32 feet 40 feet 23 feet 32 feet 40 feet

44 1320 8.05 8.03 8.03 12670 11470 10300 52 160

45 1350 8.10 8.09 8.18 12390

12360

11210 10300 73 150

46 380 8.14 8.10 8.12 10760 10150 24 100 150

47 1410 8.19 8.17 8.23 11620 10550 10160 68 110 160

48 1440 8.19 8.24 8.27 11080

10790

10410 10000 96 130 170

49 1470 65 8M4 852 10440 10000 88 110 130

50 1500 8.32 8.35 8.40 0800 10360 10120 120 140 160

51 1530 8.36 8.49 8.42 10690 10420 10100 120 130 160

52 1560 8.24 8.51 8.53 10840 10490 10120 98 110 130

53 1590 8.56 8.61 8.53 10630 10840 10380 120 130 160

54 1620 8.40 8.71 8.79 10690 10560 10280 120 140 160

55 1650 8.75 8.86 8.75 10720 10260 10200 100 100 140

571 samples at 0738 and 0809 Bromide slug 3000 and 3600



PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 150 J1 20. 100 EPA 300.0 mg/L 9/25/00

R.L. - Reporting Limi 
'W. - Dilution Factor 

ND - Not Detected
This report shall not be reproduced except in full, without the written approval of the laboratory.

16

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 46 40 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT 448.01 NEL SAMPLE ID L0009267-39

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT It D.E METHOD UNITS ANALYZED

Bromide 150 Ji 20 100 EPA 300.0 mgfL 9/25/00

R.L Reporting Lini

\F Dilution Factor

Not Detected

This report shall not be reproduced except inflill without the written approval of the laboratory

16



CLIENT: Errol L. Montgomery & Associates, Inc.
PROJECT ID: Kerr McGee
PROJECT#: 448.01

TEST: Inorganic Non-Metals
MATRIX: Aqueous

CLIENT ID: Bag 46 32 ft.
DATE SAMPLED: 9/17/00 
NEL SAMPLE ID: L0009267-38

PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide 100 4. 20 EPA 300.0 mg/L 9/29/00

R.L. - Reporting Limi 
D.F. - Dilution Factor
ND - Not Detected
This report shall not be reproduced except in full, without the written approval of the laboratory.

15

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 46 32 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT 448.01 NEL SAMPLE ID L0009267-38

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT IlK METHOD UNITS ANALYZED

Bromide 100 20 EPA 300.0 mg/L 9/29/00

R.L Reporting Lini

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory

15



PARAMETER RESULT R. L. D.F. METHOD UNITS ANALYZED
Bromide 24 1. 5 EPA 300.0 mg/L 9/24/00

NEL LABORATORIES

CLIENT Errol Montgomeiy Associates Inc CLIENT ID Bag 46 23 ft

PROJECT ID Ken McGee DATE SAMPLED 9/17/00

PROJECT 448.01 NEL SAMPLE ID L0009267-37

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT METHOD UNITS ANALYZED

Bromide 24 EPA 300.0 mg/L 9/24/00

R.L Reporting Limi

ThE Dilution Factor

Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory

14



PARAMETER RESULT R. L. D.F. METHOD UNITS ANALYZED
Bromide 150 20. 100 EPA 300.0 mg/L 10/11/00

T!

!■;

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 45 40 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT 448.01 NEL SAMPLE ID L0009267-36

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT I.K METHOD UNITS ANALYZED

Bromide 150 20 100 EPA 300.0 mg/L 10/11/00

R.L Reporting Lirni

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory



PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 73 20. 100 EPA 300.0 mg/L 10/11/00

/

f

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 45 32 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT 448.01 NEL SAMPLE ID L0009267-35

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METhOD UNITS ANALYZED

Bromide 73 20 100 EPA 300.0 mgfL 10/11/00

R.L -Reporting Limi

Dilution Factor

Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory



PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide 160 20. 100 EPA 300.0 mg/L 10/11/00

t

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 44 40 ft

PROJECT ID Ken McGee DATE SAMPLED 9/17/00

PROJECT 448.01 NEL SAMPLE ID L0009267-33

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT It D.K METHOD UNITS ANALYZED

Bromide 160 20 100 EPA 300.0 mgfL 10/11/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory



PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide 52 20. 100 EPA 300.0 mg/L 10/11/00

i-

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT Bag 44 32 ft

PROJECT ID Kerr Mc Gee DATE SAMPLED 9/17/00

PROJECT 448.01 NFL SAMPLE ID L0009267-32

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide 52 20 100 EPA300.0 mg/L 10/11/00

R.L Reporting Limi

Dilution Factor

Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory



PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide 140 4. 20 EPA 300.0 mg/L 9/29/00

R.L. - Reporting Limi 
D.F. - Dilution Factor
ND - Not Detected
This report shall not be reproduced except in fitll, without the written approval of the laboratory.

13

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 43 40 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT 448.01 NEL SAvLE ID L0009267-30

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide 140 20 EPA 300.0 mgfL 9/29/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory

13



PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide 36 1. 5 EPA 300.0 mg/L 9/24/00

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 43 32 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT 448.01 NEL SAMPLE rD L0009267-29

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.F METHOD UNITS ANALYZED

Bromide 36 EPA 300.0 mg/Lj 9/24/00

R.L Reporting Limi

Dilution Factor

Not Detected

this report shall not be reproduced except in full without the written approval of the laboratory

12



PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide 8.3 1. 5 EPA 300.0 mg/L 9/24/00

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT 1D Bag 43 23 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT 448.01 NEL SAMPLE ID L0009267-28

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide 8.3 EPA 300.0 mg/L 9/24/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory

11



PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 150 20. 100 EPA 300.0 mg/L 10/11/00

£::
%

R.L. - Reporting Limi 
XF. - Dilution Factor 

. ..D - Not Detected
This report shall not be reproduced except in full, without the written approval of the laboratory.

3

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT Bag 42 40 ft

PROJECT ID Ken McGee DATE SAMPLED 9/17/00

PROJECT 448.01 NEL SAWLE ID L0009267-27

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide 150 20 100 EPA 300.0 mg/L 10/11/00

R.L Reporting Limi

Dilution Factor

Not Detected

This report shall not be reproduced except infidl without the written approval of the laboratoiy



PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 160 4. 20 EPA 300.0 mg/L 9/29/00

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 40 40 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17

PROJECT 448.01 NEL SAMPLE ID L0009267-21

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide 160 20 EPA 300.0 mg/L 9/29/00

R.L Reporting Limi

D.F Dilution Factor

ND-NotDetected

This report shall not be reproduced except inflill without the written approval of the laboratory

10



>■
PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED

Bromide 20 1. 5 EPA 300.0 mg/L 9/24/00

R.L. - Reporting Limi
. - Dilution Factor 
- Not Detected

This report shall not be reproduced except in full, without the written approval of the laboratory.

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 40 32 ft

ROIECT ID Ken McGee DATE SAMPLED 9/17/00

PROJECT 448.01 NEL SANWLE ID L0009267-20

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.F METHOD UNITS ANALYZED

Bromide 20 EPA 300.0 mgfL 9/24/00

R.L Reporting Linii

Dilution Factor

Not Detected

This
report

shall not be reproduced except fitful without the written approval of the laboratory



PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide 5.0 1. 5 EPA 300.0 mg/L 9/24/00

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 40 23 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT 448.01 NEL SAMPLE ID L0009267-19

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT DA METHOD UNITS ANALYZED

Bromide 5.0 EPA 300.0 mgfL 9/24/00

R.L Reporting Limi

D.F Dilution Factor

ND -NotDetected

This report shall not be reproduced except influl without the written approval of the laboratory



PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 160 20. 100 EPA 300.0 mg/L 10/11/00

R.L. - Reporting Limi 
D F. - Dilution Factor 

- Not Detected
This report shall not be reproduced except in fall, without the written approval of the laboratory.

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 38 40 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT 448.01 SAMPLE ID L0009267-15

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.R METHOD UNITS ANALYZED

Bromide 160 20 100 EPA300.0 mgfL 10/11/00

R.L Reporting Limi

Dilution Factor

Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory



PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 130 4. 20 EPA 300.0 mg/L 9/29/00

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 37 40 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT 448.01 NEL SAMPLE ID L0009267-12

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide 130 20 EPA 300.0 mgfL 9/29/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except influl without the written approval of the laboratory



r
PARAMETER RESULT R. L. D.F. METHOD UNITS ANALYZED

Bromide 15 1. 5 EPA 300.0 mg/L 9/24/00

!i

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT Bag 37 32 ft

ROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT 448.01 NEL SAMPLE ID L0009267-I

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.F METHOD UNITS ANALYZED

Bromide 15 EPA 300.0 mg/L 9/24/00

R.L Reporting Limi

Dilution Factor

Not Detected

This report shall not be reproduced except in full without the written approval of the laboratoiy



PARAMETER RESULT R. L. D.F. METHOD UNITS ANALYZED
Bromide 2.9 1. 5 EPA 300.0 mg/L 9/24/00

r

5

l )

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 37 23 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT 448.01 NEL SAMPLE ID L0009267-10

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide 2.9 EPA 300.0 mg/L 9/24/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory



PARAMETER RESULT R.L. D.F. METHOD UNITS ANALYZED
Bromide 140 4. 20 EPA 300.0 mg/L 9/29/00

if

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 34 40 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT 448.01 MEL SAMPLE ID L0009267-03

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT METHOD UNITS ANALYZED

Bromide 140 20 EPA 300.0 mg/L 9/29/00

R.L Reporting Limi

Dilution Factor

Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory



PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 9.2 1. 5 EPA 300.0 mg/L 9/26/00

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 34 32 ft

PROJECT ID Kerr McGee DATE SAMPLED 917/00

PROJECT 448.01 NEL SAIVLE ID L0009267-02

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide 9.2 EPA 300.0 mgfL 9/26/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except infull without the written approval of the laboratory



s ■

PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 2.2 1. 5 EPA 300.0 mg/L 9/26/00

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 34 23 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT fl 448.01 NEL SAMPLE ID L0009267-01

TEST Inorganic Non-Metals

MATRLX Aqueous

PARAMETER RESULT J.K METHOD UNITS ANALYZED

Bromide 2.2 EPA 300.0 nig/L 9/26/00

R.L Reporting Limi

1.F Dilution Factor

Not Detected

This report shall not be reproduced except infull without the written approval of the laboratory



CLIENT: Errol L. Montgomery & Associates, Inc.
PROJECT ID: Kerr McGee
PROJECT #: 448.01

TEST: Inorganic Non-Metals
MATRIX: Aqueous

PARAMETER RESULT R.L. D.F. METHOD UNITS ANALYZED
Bromide 140 20. 100 EPA 300.0 mg/L 10/10/00

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 32 40 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT 448.01 NEL SAMPLE ID L0009199-96

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT l.K METHOD UNITS ANALYZED

Bromide 140 20 100 EPA 300.0 mg/L 10/10/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory



PARAMETER RESULT R.L. D.F. METHOD UNITS ANALYZED
Bromide 100 4. 20 EPA 300.0 mg/L 9/28/00

R.L. - Reporting Limi 
\F. - Dilution Factor 
jD - Not Detected
This report shall not be reproduced except in full, without the written approval of the laboratory.

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 31 40 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/1700

PROJECT 448.01 NEL SAMPLE ID L0009199-93

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT IlK METHOD UMTS ANALYZED

Bromide 100 20 EPA 300.0 mg/I 9/28/00

R.L Reporting Limi

Dilution Factor

Not Detected

This report shall not be reproduced except infull without the written approval of the laboratory

34



PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide 5.3 1. 5 EPA 300.0 mg/L 9/26/00

R.L. - Reporting Limi
D.F. - Dilution Factor ^
ND - Not Detected ; ,
This report shall not be reproduced except in Jull, without the written approval of the laboratory. ""

33 :

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 31 32 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT 448.01 NEL SAMPLE ID L0009199-92

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAISIETER RESULT D.K METHOD UNITS ANALYZED

Bromide 5.3 EPA 300.0 mg/L 9/26/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except in full without the written approval of the laboratoy

33



PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide ND 1. 5 EPA 300.0 mg/L 9/26/00

R.L. - Reporting Limi 
D.F. - Dilution Factor 
jD - Not Detected

This report shall not be reproduced except in full, without the written approval of the laboratory.

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 31 23 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT 448.01 NFL SAMPLE ID L0009199-91

TEST Inorganic Non-Metals

MATRIX Aqueous

PARA1IETER RESULT D.F METHOD UNITS ANALYZED

Bromide ND EPA 300.0 mgfL 9/26/00

R.L Reporting Limi

fl.F Dilution Factor

Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory

32



PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 110 4. 20 EPA 300.0 mg/L 9/28/00

R.L. - Reporting Limi 
D.F. - Dilution Factor

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 28 40 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/16/00

PROJECT 448.01 NEL SAMPLE ID L0009199-84

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide 110 20 EPA 300.0 mgfL 9/28/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except infull without the written approval of the laboratory

31



PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 2.5 1. 5 EPA 300.0 mg/L 9/26/00

S'
>.

R.L. - Reporting Limi 
>.F. - Dilution Factor
D - Not Detected

This report shall not be reproduced except in Jull, without the written approval of the laboratory.
I;

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 28 32 ft

PROJECT ID Ken McGee DATE SAMPLED 9/16/00

PROJECT 448.01 NIL SAMPLE ID L0009199-83

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide 2.5 EPA 300.0 mg/L 9/26/00

R.L Reporting Lirni

\F Dilution Factor

.1 Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory

30



PARAMETER RESULT R.L. D.F. METHOD UNITS ANALYZED
Bromide ND 1. 5 EPA 300.0 mg/L 9/26/00

r

R.L. - Reporting Limi 
D.F. - Dilution Factor 
ND - Not Detected
This report shall not be reproduced except in Jull, without the written approval of the laboratory.

■ 29

r. ')

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 28 23 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/16/00

PROJECT 448.01 NEL SAMPLE ID L0009I99-82

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.F METHOD UNITS ANALYZED

Bromide 1W EPA 300.0 mg/L 9/26/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory

29



PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide 110 20. 100 EPA 300.0 mg/L 10/10/00

$■;

R.L. - Reporting Limi 
' F. - Dilution Factor 
Ji - Not Detected
This report shall not be reproduced except in Jull, without the written approval of the laboratory.

3

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT Bag 26 40 ft

PROJECT ID Kerr McGee DATE SAMPLED 916/00

PROJECT 448.01 NEL SAMPLE ID L0009199-78

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT 1.F METHOD UNITS ANALYZED

Bromide 110 20 100 EPA300.0 mg/I 10/10/00

R.L Reporting Limi

Dilution Factor

Not Detected

This report shall not be reproduced except in full without the written approval of the laboratoy



PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 76 2. 10 EPA 300.0 mg/L 9/28/00

R.L. - Reporting Limi 
D.F. - Dilution Factor

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 25 40 ft

PROJECT ID Ken McGee DATE SAMPLED 9/16/00

PROJECT 448.01 NEL SMvLE ID L0009199-75

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.F METHOD UNITS ANALYZED

Bromide 76 10 EPA 300.0 mg/L 9/28/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except infril without the written approval of the laboratory

28



ii'
PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED

Bromide 3.3 1. 5 EPA 300.0 mg/L 9/26/00

R.L. - Reporting Limi 
D.F. - Dilution Factor 

D - Not Detected
'This report shall not be reproduced except in full, without the written approval of the laboratory.

f:
f

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT Bag 25 32 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/16/00

PROJECT 448.01 NEL SAMPLE ID L0009199-74

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS AYALYZED

Bromide 3.3 EPA 300.0 mgfL 9/26/00

R.L Reporting Litni

Dilution Factor

Not Detected

this report shall not be reproduced except in full without the written approval of the laboratory
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PARAMETER RESLXT R.L. D. F. METHOD UNITS ANALYZED
Bromide ND 1. 5 EPA 300.0 mg/L 9/26/00

R.L. - Reporting Limi 
D.F. - Dilution Factor

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 25 23 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/16/00

PROJECT 448.01 NEL SAMPLE ID L0009199-73

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAJ\IETER RESULT uK METHOD UNITS ANALYZED

Bromide ND EPA 300.0 mg/L 9/26/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except infull without the written approval of the laboratory

26



PARAMETER RESLXT R.L. D. F. METHOD UNITS ANALYZED
Bromide 66 2. 10 EPA 300.0 mg/L 9/29/00

i

I1
r

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT Bag 22 40 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/16/00

PROJECT 448.01 NEL SAMPLE ID L0009199-66

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide 66 10 EPA 300.0 mgTL 9/29/00

R.L Reporting Limi

Dilution Factor

Not Detected

Ihis report shall not be reproduced except in full without the written approval of the laboratory

25



PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 1.3 1. 5 EPA 300.0 mg/L 9/26/00

t

J

R.L. - Reporting Limi 
D.F. - Dilution Factor

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 22 32 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/16/00

PROJECT 448.01 NEL SAvLE ID L0009199-65

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT I.F METHOD UNITS ANALYZED

Bromide 1.3 EPA 300.0 mgIL 9/26/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory

24



PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide ND 1. 5 EPA 300.0 mg/L 9/26/00

5
*

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 22 23 ft

ROJECT ID Kerr McGee DATE SAMPLED 9/l600

PROJECT 448.01 NEL SAMPLE ID L0009199-64

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT I.F METHOD UNITS ANALYZED

Bromide ND EPA 300.0 mg/L 9/26/00

R.L Reporting Limi

Dilution Factor

Not Detected

ThIS report shall not be reproduced except inflill without the written approval of the laboratoy
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PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide 52 20. 100 EPA 300.0 mg/L 10/10/00

\
i

\

R.L. - Reporting Limi 
D.F. - Dilution Factor 
ND - Not Detected
This report shall not be reproduced except in Jull, without the written approval of the laboratory.

2

NEL LABORATORIES

CtIENT Errol Montgomery Associates Inc CLIENT ID Bag 21 40 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/16/00

PROJECT 448.01 NEL SAMPLE ID L0009199-63

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT J.K METHOD UNITS ANALYZED

Bromide 52 20 100 EPA 300.0 mgIL 10/10/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory



PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 22 1. 5 EPA 300.0 mg/L 9/26/00

R.L. - Reporting Limi 
F. - Dilution Factor 

J> - Not Detected
This report shall not be reproduced except in Jull, without the written approval of the laboratory.

!

NEL LABORATORIES

CLIENT Errol Montgomeiy Associates Inc CLIENT ID Bag 19 40 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/16/00

PROJECT if 448.01 NEL SAMPLE ID L0009199-57

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide 22 EPA 300.0 mg/L 9/26/00

R.L Reporting Limi

Dilution Factor

Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory
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PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide ND 1. 5 EPA 300.0 mg/L 9/26/00

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 19 32 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/16/00

PROJECT 448.01 NEL SAIYIIDLE ID L0009199-56

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide ND EPA 300.0 mg/L 9/26/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory

21



PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide ND 1. 5 EPA 300.0 mg/L 9/26/00

!-?•

R.L. - Reporting Limi 
N F. - Dilution Factor

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 19 23 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/16/00

PROJECT 448.01 NEL SAMPLE ID L0009199-55

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide ND EPA 300.0 mg/L 9/26/00

R.L Reporting Limi

Dilution Factor

Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory
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PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 7.4 1. 5 EPA 300.0 mg/L 9/22/00

R.L. - Reporting Limi 
D.F. - Dilution Factor

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 16 40 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/16100

PROJECT 448.01 NEL SAMPLE ID L0009199-48

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide 7.4 EPA 300.0 mgfL 9/22/00

R.L Reporting Linii

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except inflill without the written approval of the laboratoiy
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PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide ND 1. 5 EPA 300.0 mg/L 9/22/00

R.L. - Reporting Limi 
D.F. - Dilution Factor 

JD - Not Detected
This report shall not be reproduced except in full, without the written approval of the laboratory.

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 16 32 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/16/00

PROJECT 448.01 NEL SAMPLE ID L0009199-47

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide ND EPA 300.0 mgfL 9/22/00

R.L Reporting Limi

2.F Dilution Factor

Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory

18



PARAMETER RESULT R.L. D.F. METHOD UNITS ANALYZED
Bromide ND 1. 5 EPA 300.0 mg/L 9/22/00

R.L. - Reporting Limi 
D.F. - Dilution Factor 
ND - Not Detected
This report shall not be reproduced except in fall, without the written approval of the laboratory.

17

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 16 23 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/16/00

PROJECT 448.01 NEL SAMPLE ID L0009199-46

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.F METHOD UNITS ANALYZED

Bromide ND EPA 300.0 mg/Lj 9/22/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except in full without the written approval of the laboratoy

17



PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 1.5 1. 5 EPA 300.0 mg/L 9/22/00

R.L. - Reporting Limi
r>.F. - Dilution Factor :

) - Not Detected /
.tiis report shall not be reproduced except in fall, without the written approval of the laboratory. :

16 ;

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 13 40 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/16/00

PROJECT 448.01 NFL SAMPLE ID L0009199-39

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide 1.5 EPA 300.0 mgfL 9/22/00

R.L Reporting Limi

flY Dilution Factor

Not Detected

atc report shall not be reproduced except in full without the written approval ofthe laboratoy
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PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide ND 1. 5 EPA 300.0 mg/L 9/22/00

R.L. - Reporting Limi 
D.F. - Dilution Factor

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 13 32 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/16/00

PROJECT 448.01 NEL SAMPLE ID L0009199-38

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.F METHOD UNITS ANALYZED

Bromide ND EPA 300.0 mgfL 9/22/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory
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PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide ND 1. 5 EPA 300.0 mg/L 9/22/00

R.L. - Reporting Limi
D.F. - Dilution Factor 
JD - Not Detected

This report shall not be reproduced except in fitll, without the written approval of the laboratory.
r

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 13 23 ft

PROJECT ID Ken McGee DATE SAMPLED 9/16100

PROJECT 448.01 NEL SAMPLE ID L0009199-37

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide ND EPA 300.0 mg/L 9/22/00

R.L Reporting Limi

1F Dilution Factor

Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory

14



PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide ND 1. 5 EPA 300.0 mg/L 9/22/00

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 10 40 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/16/00

PROJECT 448.01 NIL SAMPLE ID L0009199-30

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide ND EPA 300.0 mgfL 9/22/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except infull without the written approval of the laboratory

13



PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide ND 1. 5 EPA 300.0 mg/L 9/22/00

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 10 32 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/16OO

PROJECT 448.01 NEL SAMPLE ID L0009199-29

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT It D.F METHOD UNITS ANALYZED

Bromide ND EPA 300.0 mgL 9/22/00

R.L Reporting Limi

Dilution Factor

Not Detected

This report shall not be reproduced except infull without the written approval of the laboratory

12



CLIENT: Errol L. Montgomery & Associates, Inc.
PROJECT ID: Kerr McGee
PROJECT #: 448.01

TEST: Inorganic Non-Metals
MATRIX: Aqueous

CLIENT ED: Bag 10 23 ft.
DATE SAMPLED: 9/16/00 
NEL SAMPLE ED: L0009199-28

PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide ND 1. 5 EPA 300.0 mg/L 9/22/00

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 10 23 ft

PROJECT ID Ken McGee DATE SAMPLED 9/1600

PROJECT 448.01 NEL SAJMPLE ID L0009199-28

TEST
Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.F METHOD UNITS ANALYZED

Bromide ND EPA 300.0 mg/L 9/22/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except injiill without the written approval of the laboratozy

11



CLIENT: Errol L. Montgomery & Associates, Inc.
PROJECT ID: Kerr McGee
PROJECT#: 448.01

TEST: Inorganic Non-Metals
MATRIX: Aqueous

CLIENT ID: Bag 7 40 ft.
DATE SAMPLED: 9/16/00 
NEL SAMPLE ID: L0009199-21

PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide ND 1. 5 EPA 300.0 mg/L 9/22/00

!/:

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 740 ft

ROJECT ID Kerr McGee DATE SAMPLED 9/16/00

PROJECT 448.01 NEL SAMYLE ID L0009199-21

TEST Inorganic Non-Metals

MATRIX Aqueous

PARA1VIETER RESULT liE METHOD UNITS ANALYZED

Bromide ND EPA 300.0 mgi 9/22/00

R.L Reporting Limi

Dilution Factor

Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory

10



PARAMETER RESULT R. L. D.F. METHOD UNITS ANALYZED
Bromide ND 1. 5 EPA 300.0 mg/L 9/22/00

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 732 ft

PROJECT ID Ken McGee DATE SAMPLED 9/16/00

PROJECT 448.01 NEL SAMPLE ID L0009199-20

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide ND EPA 300.0 mg/I 9/22/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except inflill without the written approval of the laboratory



CLIENT:
' PROJECT ID: 

PROJECT #:

PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide ND 1. 5 EPA 300.0 mg/L 9/22/00

l

R.L. - Reporting Limi j
D.F. - Dilution Factor i
x'JD - Not Detected f
This report shall not be reproduced except in full, without the written approval of the laboratory. ■

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 23 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/16/00

PROJECT 448.01 NEL SAMPLE ID L0009199-19

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide ND EPA 300.0 mgIL 9/22/00

R.L Reporting Limi

9.F Dilution Factor

ND Not Detected

This
report shall not be reproduced except infull without the written approval of the laboratory



PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide ND 1. 5 EPA 300.0 mg/L 9/22/00

I

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 40 ft

PROJECT ID Ken McGee DATE SAMPLED 9/16/00

PROIECT 448.01 NEL SAMPLE ID L0009199-12

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide ND EPA 300.0 mg/L 9/22/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except in full without the written approval of the laboratozy



PARAMETER
Bromide

RESULT
ND

R. L. D. F. METHOD 
EPA 300.0

UNITS ANALYZED
mg/L 9/22/00

R.L. - Reporting Limi
R - Dilution Factor .

> - Not Detected :' v.
This report shall not be reproduced except in fall, without the written approval of the laboratory. i

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 32 ft

ROJECT ID Ken McGee DATE SAMPLED 9/16/00

PROJECT 448.01 NEL SANWLE ID L0009199-1

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.F METHOD UNITS AYALYZED

Bromide ND EPA 300.0 mg/L 9/22/00

R.L Reporting Limi

Dilution Factor

Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory



PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide ND 1. 5 EPA 300.0 mg/L 9/22/00

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 23 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/16/00

PROJECT 448.01 NEL SAIVLE ID L0009199-l0

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide ND EPA 300.0 mgL 9/22/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except inJiill without the written approval of the laboratory



PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide ND 1. 5 EPA 300.0 mg/L 9/22/00

I?;

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 40 ft

ROJECT ID Kerr McGee DATE SAMPLED 9/16/00

PROJECT 448.01 NEL SAMPLE ID L0009199-03

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide ND EPA 300.0 mg/L 9/22/00

R.L Reporting Limi

Dilution Factor

Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory



i
__________PARAMETER________  RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide ND 1. 5 EPA 300.0 mg/L 9/22/00

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 32 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/16/00

PROJECT 448.01 NEL SAiVLE ID L0009199-02

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.F METHOD UNITS ANALYZED

Bromide ND EPA 300.0 mgTL 9/22/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except in full without the written approval of the laboratoy



PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide ND 1. 5 EPA 300.0 mg/L 9/22/00

J

R.L. - Reporting Limi 
D.F. - Dilution Factor 
ND - Not Detected
This report shall not be reproduced except in fitll, without the written approval of the laboratory. I?r

?■

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT Bag 23 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/16100

PROJECT 448.01 NEL SAMPLE ID L0009199-01

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.F METHOD UNITS ANALYZED

Bromide ND EPA 300.0 mg/I 9/22/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced acept infull without the written approval of the laboratory



PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide 68 20. 100 EPA 300.0 mg/L 10/11/00

R.L. - Reporting Limi 
^ F. - Dilution Factor 

j - Not Detected
mis report shall not be reproduced except in Jull, without the written approval of the laboratory.

8

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 47 23 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT 448.01 NEL SAMPLE ID L0009267-40

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide 68 20 100 EPA300.0 mg/L 10/11/00

R.L Reporting Limi

Dilution Factor

Not Detected

rntr report shall not be reproduced except infrll without the written approval of the laboratory



PARAMETER RESULT R. L. D.F. METHOD UNITS ANALYZED
Bromide 110 20. 100 EPA 300.0 mg/L 10/11/00

J

NEL LABORATORIES

CLIENT

PROJECT ID

PROJECT

Errol Montgomery Associates Inc

Kerr McGee

448.01

CLIENT ID

DATE SAMPLED
NEL SAMPLE ID

Bag 47 32 ft

9/17/00

L0009267-4

Bromide

Inorganic Non-Metals

Aqueous

PARAMETER

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except in full without the written approval of the laboratoiy

TEST
MATRIX

RESULT D.K METhOD UNITS ANALYZED

110 20 100 EPA 300.0 mgfL 10/11/00



PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 160 20. 100 EPA 300.0 mg/L 10/11/00

;;

Hu

!

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 47 40 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT if 448.01 NEL SAMPLE ID L0009267-42

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS AYALYZED

Bromide 160 20 100 EPA 300.0 mg/L 10/11/00

R.L Reporting Limi

D.F Dilution Factor

Not Detected

this report shall not be reproduced except infull without the written approval of the laboratory
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NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 47 40 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT if 448.01 NEL SAMPLE ID L0009267-42

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS AYALYZED

Bromide 160 20 100 EPA 300.0 mg/L 10/11/00

R.L Reporting Limi

D.F Dilution Factor

Not Detected

this report shall not be reproduced except infull without the written approval of the laboratory

10



CLIENT: Errol L. Montgomery & Associates, Inc.
PROJECT ID: Kerr McGee
PROJECT#: 448.01

TEST: Inorganic Non-Metals
MATRIX: Aqueous

CLIENT ID: Bag 48 23 ft.
DATE SAMPLED: 9/17/00 
NEL SAMPLE ID: L0009267-43

PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide 96 20. 100 EPA 300.0 mg/L 10/11 00

)

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT Bag 48 23 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT 448.01 NEL SAIWLE ID L0009267-43

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT DK METHOD UNITS ANALYZED

Bromide 96 20 100 EPA 300.0 mg/L 10/1100

R.L Reporting Linii

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory

11



PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 130 20. 100 EPA 300.0 mg/L 10/11/00

i!-
3:

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 48 32 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17100

PROJECT 448.01 NEL SAMPLE ID L0009267-44

TEST Inorganic Nun-Metals

MATRIX Aqueous

PARAIvITETER RESULT D.F METHOD UNITS ANALYZED

Bromide 130 20 100 EPA300.0 mgIL 10/11/00

R.L Reporting Limi

Dilution Factor

Not Detected

flitS report shall not be reproduced except in full without the written approval of the laboratory
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PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 170 20. 100 EPA 300.0 mg/L 10/11/00

R.L. - Reporting Limi 
D.F. - Dilution Factor 
ND - Not Detected
This report shall not be reproduced except in full, without the written approval of the laboratory.

)

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 48 40 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT 448.01 MEL SAIvTLE ID L0009267-45

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAIvIETER RESULT D.K METHOD UNITS ANALYZED

Bromide 170 20 100 EPA 300.0 mgiL 10/11/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except infull without the written approval of the laboratozy
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PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 88 4. 20 EPA 300.0 mg/L 9/25/00

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 49 23 ft

PROJECT ID Ken McGee DATE SAMPLED 9/17/00

PROJECT 448.01 NFL SAMPLE ID L0009267-46

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide 88 20 EPA 300.0 mg/L 9/25/00

R.L Reporting Limi

ThF Dilution Factor

Not Detected

Tfhis report shall not be reproduced except in full without the written approval of the laboratory
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PARAMETER RESULT ILL. D. F. METHOD UNITS ANALYZED
Bromide 110 4. 20 EPA 300.0 mg/L 9/25/00

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 49 32 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT 448.01 SAMPLE ID L0009267-47

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT it D.K METHOD UNITS ANALYZED

Bromide 110 20 EPA 300.0 mgfL 9/25/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory

18



PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide 130 4. 20 EPA 300.0 mg/L 9/25/00

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 49 40 ft

ROJECT ID Ken McGee DATE SAMPLED 9/1 7100

RDJECT 448.01 NEL SAMPLE ID L0009267-48

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT J.F METHOD UNITS ANALYZED

Bromide 130 20 EPA 300.0 mg/L 9/25/00

R.L Reporting Lirni

Dilution Factor

Not Detected

i.-1 report shall not be reproduced except in full without the written approval of the laboratory
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PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 120 20. 100 EPA 300.0 mg/L 10/11/00

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT Bag 50 23 ft

PROJECT ID Ken McGee DATE SAMPLED 9/17/00

PROJECT 448.01 NEL SAiMPLE ID L0009267-49

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide 120 20 100 EPA300.0 mg/L 10/11/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory
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PARAMETER RESLXT R. L. D. F. METHOD UNITS ANALYZED
Bromide 140 20. 100 EPA 300.0 mg/L 10/11/00

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 50 32 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT if 448.01 NEL SAMPLE ID L0009267-50

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT METHOD UNITS ANALYZED

Bromide 140 20 100 EPA 300.0 mgfL 10/11/00

R.L Reporting Lirni

fl Dilution Factor

Not Detected

report shall not be reproduced except infull without the written approval of the laboratory
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PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 160 20. 100 EPA 300.0 mg/L 10/11/00

\

R.L. - Reporting Limi 
D.F. - Dilution Factor 
ND - Not Detected
This report shall not be reproduced except in fidl, without the written approval of the laboratory.

16
V

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 50 40 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT 448.01 NFL SAMPLE ID L0009267-51

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide 160 20 100 EPA 300.0 mgfL 10/11/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except infull without the written approval of the laboratory

16



PARAMETER RESULT R.L. D.F. METHOD UNITS ANALYZED
Bromide 120 20. 100 EPA 300.0 mg/L 10/11/00

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 51 23 It

PROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT Th
448.01 NEL SAMPLE ID L0009267-52

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide 120 20 100 EPA 300.0 mgfL 10/11/00

R.L Reporting Linii

Dilution Factor

Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory
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CLIENT: Errol L. Montgomery & Associates, Inc.
PROJECT ID: Kerr McGee
PROJECT #: 448.01

TEST: Inorganic Non-Metals
MATRIX: Aqueous

CLIENT ED: Bag 51 32 ft.
DATE SAMPLED: 9/17/00 
NEL SAMPLE ID: L0009267-53

PARAMETER
Bromide

RESULT
130

R.L. D. F.
100

METHOD 
EPA 300.0

UNITS ANALYZED
mg/L 10/11/00

R.L. - Reporting Limi 
D.F. - Dilution Factor 
ND - Not Detected
This report shall not be reproduced except in Jull, without the written approval of the laboratory.
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NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT Bag 51 32 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT 448.01 Na SAV L0009267-53

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide 130 20 100 EPA 300.0 mg/L 10/11/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except injiill without the written approval of the laboratory

18



PARAMETER RESULT R.L. D.F. METHOD UNITS ANALYZED
Bromide 160 20. 100 EPA 300.0 mg/L 10/11/00

f
?

I

R.L. - Reporting Limi 
^ ^ - Dilution Factor 

* Not Detected
Tftis report shall not be reproduced except in full, -without the written approval of the laboratory.

19

I
r
;

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 51 40 ft

ROJECT ID Kerr McGee DATE SAMPLED 9/17/00

ROJECT 448.01 NEL SA1VLE ID L0009267-54

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.F METHOD UNITS ANALYZED

Bromide 160 20 100 EPA 300.0 mg/L 10/11/00

R.L Reporting Limi

Dilution Factor

Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory
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CLIENT: Errol L. Montgomery & Associates, Inc.
PROJECT ID: Kerr McGee
PROJECT#: 448.01

TEST: Inorganic Non-Metals
MATRIX: Aqueous

CLIENT ID: Bag 52 23 ft.
DATE SAMPLED: 9/17/00 
NEL SAMPLE ID: L0009267-55

PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 98 4. 20 EPA 300.0 mg/L 9/25/00

R.L. - Reporting Limi 
D.F. - Dilution Factor 
ND - Not Detected
This report shall not be reproduced except in fall, without the written approval of the laboratory.
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NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 52 23 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT 448.01 NEL SAMPLE ID L0009267-55

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.F METHOD UNITS ANALYZED

Bromide 98 20 EPA 300.0 mgfL 9/25/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except inflill without the written approval of the laboratory

20



PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 110 4. 20 EPA 300.0 mg/L 9/25/00

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 52 32 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT fi 448.01 NEL SAMPLE ID L0009267-56

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide 110 20 EPA 300.0 mgfL 9/25/00

R.L Reporting Limi

Dilution Factor

Not Detected

ruts report shall not be reproduced except in full without the written approval of the laboratory

21



PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 130 10. 50 EPA 300.0 mg/L 9/25/00

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 52 40 ft

PROJECT ID Ken McGee DATE SAMPLED 9/17/00

PROJECT 448.01 NEL SAMPLE ID L0009267-57

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide 130 10 50 EPA 300.0 mg/L 9/25/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory

22



__________PARAMETER________  RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 120 20. 100 EPA 300.0 mg/L 10/11/00

R.L. - Reporting Limi 
F. - Dilution Factor
0 - Not Detected

This report shall not be reproduced except in Jull, without the written approval of the laboratory.
:

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 53 23 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT 448.01 NEL SAMPLE ID L0009267-58

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.F METHOD UNITS ANALYZED

Bromide 120 20 100 EPA300.0 mgL 10/11/00

R.L Reporting Limi

Dilution Factor

Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory
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NEL Laboratories

PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 130 20. 100 EPA 300.0 mg/L 10/11/00

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 53 32 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT 448.01 NIL SAMPLE ID L0009267-59

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METhOD U4ITS ANALYZED

Bromide 130 20 100 EPA 300.0 mg/L 10/11/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except in full without the written approval of the laboratoiy
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PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide 160 20. 100 EPA 300.0 mg/L 10/11/00

r

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 53 40 ft

PROJECT ID Kerr McGee DATE SAMPLED 9117100

PROJECT 448.01 NEL SAMPLE ID L0009267-60

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT DR METHOD UNITS ANALYZED

Bromide 160 20 100 EPA 300.0 mg/L 10/11/00

R.L Reporting Lirni

Dilution Factor

Not Detected

ntis report shall not be reproduced except in full1 without the written approval of the laboratory
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PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 120 20. 100 EPA 300.0 mg/L 10/11/00

R.L. - Reporting Limi 
D.F. - Dilution Factor 
ND - Not Detected
This report shall not be reproduced except in fall, without the written approval of the laboratory.
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NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT Bag 54 23 ft

PROJECT ID Ken McGee DATE SAMPLED 9/17/00

PROJECT 448.01 NEL SAMPLE ID L0009267-61

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide 120 20 100 EPA 300.0 mg/L 10/11/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except inftll without the written approval of the laboratoiy

23



CLIENT: Errol L. Montgomery & Associates, Inc.
ROJECT ID: Kerr McGee

PROJECT #: 448.01

TEST: Inorganic Non-Metals
MATRIX: Aqueous

CLIENT ID: Bag 54 32 ft.
DATE SAMPLED: 9/17/00 
NEL SAMPLE ID: L0009267-62

PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 140 20. 100 EPA 300.0 mg/L 10/11/00

R.L. - Reporting Limi /
- Dilution Factor :i

- Not Detected |
This report shall not be reproduced except in Jull, without the written approval of the laboratory. ■
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NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 54 32 ft

ROJECT ID Kerr Mc Gee DATE SAMPLED 9/1700

PROJECT 448.01 NEL SAMPLE ID L0009267-62

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT IlK METHOD UNITS ANALYZED

Bromide 140 20 100 EPA300.0 mg/L 10/11/00

R.L Reporting Limi

Dilution Factor

Not Detected

This report shall not be reproduced except in full without the written approval of the laboratoiy
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PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide 160 20. 100 EPA 300.0 mg/L 10/11/00

R.L. - Reporting Limi 
D.F. - Dilution Factor 
ND - Not Detected
This report shall not be reproduced except in fall, without the written approval of the laboratory.

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 54 40 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT 448.01 NEL SAMPLE ID L0009267-63

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAIV RESULT D.K METHOD UNITS ANALYZED

Bromide 160 20 100 EPA300.0 mg/L 10/11/00

R.L Reporting Lirni

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except inflill without the written approval of the laboratory
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CLIENT: Errol L. Montgomery & Associates, Inc.
PROJECT ID: Kerr McGee
PROJECT #: 448.01

TEST: Inorganic Non-Metals
MATRIX: Aqueous

CLIENT ID: Bag 55 23 ft.
DATE SAMPLED: 9/17/00 
NEL SAMPLE ID: L0009267-64

PARAMETER RESULT R. L. D.F. METHOD UNITS ANALYZED
Bromide 100 4. 20 EPA 300.0 mg/L 9/25/00

l
r

Ir.

S.
I

R.L. - Reporting Limi 
n F. - Dilution Factor

j - Not Detected
rrfiy report shall not be reproduced except in Jull, without the written approval of the laboratory.

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 55 23 ft

PROJECT ID Ken McGee DATE SAMPLED 9/17/00

PROJECT 448.01 NEL SAMPLE ID L0009267-64

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT it D.K METHOD UNITS ANALYZED

Bromide 100 20 EPA 300.0 mg/L 9/25/00

R.L Reporting Limi

Dilution Factor

Not Detected

report shall not be reproduced except in full without the written approval of the laboratory
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PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide 100 4. 20 EPA 300.0 mg/L 9/25/00

R.L. - Reporting Limi
D.F. - Dilution Factor ; \
ND - Not Detected ' w-7
This report shall not be reproduced except in jull, without the written approval of the laboratory.
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NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 55 32 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT 448.01 NEL SAMPLE ID L0009267-65

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide 100 20 EPA 300.0 mg/L 9/25/00

R.L Reporting Linü

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except inflill without the written approval of the laboratory

24



PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 140 4. 20 EPA 300.0 mg/L 10/23/00

s

R.L. - Reporting Limit 
F. - Dilution Factor 
b - Not Detected

This report shall not be reproduced except in full, without the written approval of the laboratory.
' 2

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 55 40 ft

PROJECT ID Kerr McGee DATE SAMPLED 9/17/00

PROJECT 448.01 NEL SAMPLE ID L0009267-66

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UT4TTS ANALYZED

Bromide 140 20 EPA 300.0 mg/L 10/2300

R.L Reporting Limit

Dilution Factor

Not Detected

This report shall not be reproduced except infiell without the written approval of the laboratoiy



CLIENT: Errol L. Montgomery & Associates, Inc.
PROJECT ID: Kerr McGee
PROJECT#: 448.01

TEST: Inorganic Non-Metals
MATRIX: Aqueous

CLIENT ID: Bag 56 Baseline
DATE SAMPLED: 9/16/00 
NEL SAMPLE ID: L0009267-67

PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide ND 1. 5 EPA 300.0 mg/L 9/24/00

5

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 56 Baseline

PROJECT ID Kerr McGee DATE SAMPLED 9/16/00

PROJECT ft 448.01 NEL SAMYLE ID L0009267-67

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT I.K METHOD UNTTS ANALYZED

Bromide ND EPA 300.0 mg/L 9/24/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory
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PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide ND 1. 5 EPA 300.0 mg/L 9/24/00

i
8

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 56 Baseline

PROJECT ID Ken McGee DATE SAMPLED 9/16/00

PROJECT 448.01 NEL SArVIPLE ID L0009267-68

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide ND EPA 300.0 mg/L 9/24/00

R.L Reporting Limi

Dilution Factor

Not Detected

rnis report shall not be reproduced except in full without the written approval of the laboratory
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CLIENT: Errol L. Montgomery & Associates, Inc.
PROJECT ID: Kerr McGee
PROJECT #: 448.01

TEST: Inorganic Non-Metals
MATRIX: Aqueous

CLIENT ID: Bag 56 Baseline
DATE SAMPLED: 9/16/00 
NEL SAMPLE ID: L0009267-69

PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide ND 1. 5 EPA 300.0 mg/L 9/24/00

6

R.L. - Reporting Limi 
D.F. - Dilution Factor 
ND - Not Detected
This report shall not be reproduced except in Jull, without the written approval of the laboratory.
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NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 56 Baseline

PROJECT ID Ken McGee DATE SAMPLED 9/1600

PROJECT ft 448.01 NEL SAMPLE ID L0009267-69

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT DK METHOD UNITS ANALYZED

Bromide ND EPA 300.0 mgfL 9/24/00

R.L Reporting Lirni

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except inflill without the written approval of the laboratory

28



f

CLIENT: Errol L. Montgomery & Associates, Inc.
PROJECT ID: Kerr McGee
.'ROJECT #: 448.01

TEST: Inorganic Non-Metals
MATRIX: Aqueous

CLIENT ID: Bag 57 Tanker Truck @ 08:09 &
DATE SAMPLED: 9/16/00 
NEL SAMPLE ID: L0009267-70

PARAMETER RESULT R.L. D. F. METHOD * UNITS ANALYZED
Bromide 3000 200. 1000 EPA 300.0 mg/L 9/30/00

\

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Bag 57 Tanker Truck 0809

PROJECT ID Kerr McGee DATE SAMPLED 9/16/00

ROJECT 448.01 NEL SAMPLE ID L0009267-70

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT It D.K METHOD UNrrS ANALYZED

Bromide 3000 200 1000 EPA 300.0 mg/L 9/30/00

R.L Reporting Limi

fl Dilution Factor

Not Detected

.ds
report shall not be reproduced except infull without the written approval of the laboratory
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PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide 3600 200. 1000 EPA 300.0 mg/L 9/30/00 i

R.L. - Reporting Limi 
D.F. - Dilution Factor 
ND - Not Detected
This report shall not be reproduced except in full, without the written approval of the laboratory.

NEL LABORATORIES

CLIENT

PROJECT ID

PROJECT

Errol Montgomery Associates Inc

Kerr McGee

448.01

CLIENT ID Bag 57 Tanker Truck 0809

DATE SAMPLED 9/16/00

NEL SAMPLE ID L0009267-71

Inorganic Non-Metals

Aqueous

Bromide

PARAMETER RESULT D.F

3600 200 1000

METhOD UNITS ANALYZED

EPA 300.0 mg/L 9/30/00

iLL Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except infull without the written approval of the laboratoiy

TEST

MATRIX

30



Bromide concentration in groundwater samples obtained during drift 
and pumpback test, well PC-99R, September 2000

Sample No.
Clock Time 

(HHMM)
Minutes after 

Pumping Started

Bromide 
Concentratio 
n (mg/L)

1 17:01 1 840
2 17:05 5 1000
3 17:10 10 1100
4 17:15 15 970
5 17:20 20 840
6 17:25 25 680
7 17:30 30 580
8 17:35 35 490
9 17:40 40 420
10 17:45 45 380
11 17:50 50
12 17:55 55
13 18:00 60 260
14 18:05 65
15 18:10 70
16 18:15 75 210
17 18:20 80
18 18:25 85
19 18:30 90 160
20 18:35 95
21 18:40 100
22 18:45 105 130
23 18:50 110
24 18:55 115
25 19:00 120 100
26 19:10 130
27 19:20 140
28 19:30 150 74
29 19:40 160
30 19:50 170
31 20:00 180 54
32 20:10 190
33 20:20 200
34 20:30 210 42
35 20:40 220
36 20:50 230
37 21:00 240 33

39 8.4 truck w/ RO water
41 4600 truck full
42 4200 truck 1/2 full
43 4100 truck 1/4 full
44 3700 truck empty

Bromide concentration in groundwater samples obtained during drift

and pumpback test well PC-99R September 2000

Sample No
Clock Time

HHMM
Minutes after

Pumping Started

Bromide

Concentratio

mg/L
1701 840

1705 1000

1710 10 1100

1715 15 970

1720 20 840

1725 25 680

1730 30 580

1735 35 490

1740 40 420

10 1745 45 380

11 1750 50

12 1755 55

13 1800 60 260

14 1805 65

15 1810 70

16 1815 75 210

17 1820 80

18 1825 85

19 1830 90 160

20 1835 95

21 1840 100

22 1845 105 130

23 1850 110

24 1855 115

25 1900 120 100

26 1910 130

27 1920 140

28 1930 150 74

29 1940 160

30 1950 170

31 2000 180 54

32 2010 190

33 2020 200

34 2030 210 42

35 2040 220

36 2050 230

37 2100 240 33

39 8.4 truck wI RO water

41 4600 truck full

42 4200 truck 1/2 full

43 4100 truck 1/4 full

44 3700 truck empty



__________PARAMETER
Bromide

RESULT
3700

R.L. D. F.
200. 1000

METHOD UNITS ANALYZED
EPA 300.0 mg/L 9/28/00

8
?;

R

r

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT Sample 44
ROJFCT ID Kerr McGee DATE SAMPLED 9/18/00

eRoJEcr 448.01 NFL SAMPLE ID L0009200-44

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT It D.K METHOD UNITS ANALYZED

Bromide 3700 200 1000 EPA 300.0 mg/L 9/28/00

RI Reporting Limi

Dilution Factor

Not Detected

his report shall not be reproduced except infull without the written approval of the laboratory
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CLIENT: Errol L. Montgomery & Associates, Inc.
PROJECT ID: Kerr McGee
PROJECT#: 448.01

TEST: Inorganic Non-Metals
MATRIX: Aqueous

CLIENT ID: Sample #43
DATE SAMPLED: 9/18/00 
NEL SAMPLE ID: L0009200-43

PARAMETER
Bromide

RESULT
4100

R. L._______  D. F.
200. 1000

METHOD 
EPA 300.0

UNITS ANALYZED
mg/L 9/28/00

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Sample 43
PROJECT ID Kerr McGee DATE SAMPLETh 9/18/00

PROJECT 448.01 NEL SAMPLE ID L0009200-43

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT it D.F METHOD UNITS ANALYZED

Bromide 4100 200 1000 EPA 300.0 mg/L 9/28/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory
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CLIENT: Errol L. Montgomery & Associates, Inc.
PROJECT ID: Kerr McGee
PROJECT#: 448.01

TEST: Inorganic Non-Metals
MATRIX: Aqueous

CLIENT ED: Sample #42
DATE SAMPLED: 9/18/00 
NEL SAMPLE ID: L0009200-42

PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide 4200 200. 1000 EPA 300.0 mg/L 9/28/00

R.L. - Reporting Limi 
D-F. - Dilution Factor

D - Not Detected
-ihis report shall not be reproduced except in jiiU, without the written approval of the laboratory.

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Sample 42
PROJECT ID Kerr McGee DATE SAMPLED 9/18/00

PROJECT 448.01 NEL SAJvWLE ID L0009200-42

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT IlK METHOD UNITS ANALYZED

Bromide 4200 200 1000 EPA 300.0 mg/L 9/28/00

R.L Reporting Limi

D.F Dilution Factor

3D
Not Detected

Ihis report shall not be reproduced except in full without the written approval of the laboratory
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__________PARAMETER
Bromide

RESULT
4600

R. L. D. F.
200. 1000

METHOD UMTS ANALYZED
EPA 300.0 mg/L 9/28/00

R.L. - Reporting Limi 
D.F. - Dilution Factor 
ND - Not Detected
This report shall not be reproduced except in fiill, without the written approval of the laboratory.

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Sample 41
PROJECT ID Kerr McGee DATE SAMPLED 9/18/00

PROJECT 448.01 NEL SAMPLE ID L0009200-41

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide 4600 200 1000 EPA 300.0 mgfL 9/28/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except infrll without the written approval of the laboratory

16



|

CLIENT: Errol L. Montgomery & Associates, Inc.
PROJECT ID: Kerr McGee
PROJECT#: 448.01

TEST: Inorganic Non-Metals
MATRIX: Aqueous

CLIENT ID: Sample #39
DATE SAMPLED: 9/18/00 
NEL SAMPLE ED: L0009200-39

PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 8.4 1. 5 EPA 300.0 mg/L 9/28/00

ii

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Sample 39

PROJECT ID Kerr McGee DATE SAMPLED 9/18/00

PROJECT 448.01 MEL SAMPLE ID L0009200-39

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.F METHOD UNITS ANALYZED

Bromide 8.4 EPA 300.0 mg/L 9/28/00

R.L Reporting Linii

liP Dilution Factor

Not Detected

report shall not be reproduced except inflill without the written approval of the laboratory
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PARAMETER RESULT R.L. D.F. METHOD UNITS ANALYZED
Bromide 33 1. 5 EPA 300.0 mg/L 9/28/00

?!Ii

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Sample 37
PROJECT ID Kerr McGee DATE SAMPLED 9/18/00

PROJECT 448.01 NEL SAMJLE ID L0009200-37

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT I.F METHOD UNITS ANALYZED

Bromide 33 EPA 300.0 mgfL 9/28/00

RI Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except infull without the written approval of the laboratory

14



PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide 42 • 1. 5 EPA 300.0 mg/L 9/28/00

;;

\r

$

R.L. - Reporting Limi 
D.F. - Dilution Factor
D - Not Detected

this report shall not be reproduced except in fiill, without the written approval of the laboratory.

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Sample 34
PROJECT ID Kerr McGee DATE SAMPLED 9/18/00

PROJECT 448.01 NFL SAMPLE ID L0009200-34

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide 42 EPA 300.0 mgfL 9/28/00

R.L Reporting Limi

D.F Dilution Factor

Not Detected

-c/his
report shall not be reproduced except in full without the written approval of the laboratory
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PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 54 2. 10 EPA 300.0 mg/L 9/28/00

H

s

R.L. - Reporting Limi 
D.F. - Dilution Factor 
ND - Not Detected
This report shall not be reproduced except in fiill, without the written approval of the laboratory.

12

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Sample 31

PROJECT ID Kerr McGee DATE SAMPLED 918/00

PROJECT 448.01 NEL SAMPLE ID L0009200-31

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide 54 10 EPA 300.0 mg/L 9/28/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory

12



CLIENT: 
PROJECT ID: 

'ROJECT #:

Errol L. Montgomery & Associates, Inc.
Kerr McGee
448.01

TEST: Inorganic Non-Metals
MATRIX: Aqueous

CLIENT ID: Sample #28
DATE SAMPLED: 9/18/00 
NEL SAMPLE ID: L0009200-28

PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 74 2. 10 EPA 300.0 mg/L 9/28/00

*

i
%

e

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Sample 28

PROJECT ID Kerr McGee DATE SAMPLED 9118100

ROJECT 448.01 NEL SAMPLE ED L0009200-28

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide 74 10 EPA 300.0 mg/L 9/28/00

R.L Reporting Liini

Dilution Factor

Not Detected

report shall not be reproduced except in full without the written approval of the laboratoty
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PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 100 4. 20 EPA 300.0 mg/L 9/28/00

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Sample 25
PROJECT ID Kerr McGee DATE SAMPLED 9/18/00

PROJECT 448.01 NEL SAMPLE ID L0009200-25

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide 100 20 EPA 300.0 mgfL 9/28/00

R.L Reporting Linii

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory

10



!;■

PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 130 4. 20 EPA 300.0 mg/L 9/28/00

r:i'

'£

f

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Sample 22

PROJECT ID Kerr McGee DATE SAMPLED 9/18/00

PROJECT 448.01 NEL SAMPLE ID L0009200-22

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METhOD UNITS ANALYZED

Bromide 130 20 EPA 300.0 mg/L 9/28/00

R.L Reporting Limi

Dilution Factor

Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory



PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide 160 5. 25 EPA 300.0 mg/L 9/28/00

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Sample 19
PROJECT ID Kerr McGee DATE SAMPLED 9/18/00

PROJECT 448.01 NEL SA1WLE ID L0009200-19

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT It D.K METHOD UNITS ANALYZED

Bromide 160 25 EPA 300.0 mg/L 9/28/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report
shall not be reproduced except infidl without the written approval of the laboratory



PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 210 40. 200 EPA 300.0 mg/L 9/28/00

$

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Sample 16
RO.TECT ID Kerr McGee DATE SAMPLED 9/18/00

PROJECT 448.01 NEL SAMPLE ID L0009200-16

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.F METHOD UNITS ANALYZED

Bromide 210 40 200 EPA 300.0 mgfL 9/28/00

R.L Reporting Lirni

Dilution Factor

Not Detected

juts report shall not be reproduced except in full without the written approval of the laboratory



PARAMETER RESULT R.L. D.F. METHOD UNITS ANALYZED
Bromide 260 40. 200 EPA 300.0 mg/L 9/28/00

fi
I

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Sample 13
PROJECT ID Kerr McGee DATE SAMPLED 9/18/00

PROJECT 448.01 NEL SAMYLE ID L0009200-13

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.F METHOD UNITS ANALYZED

Bromide 260 40 200 EPA 300.0 mg/L 9/28/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except inflill without the written approval of the laboratory



PARAMETER RESULT R. L. D, F. METHOD UNITS ANALYZED
Bromide 380 50. 250 EPA 300.0 mg/L 9/28/00

ii
■i

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT Sample 10
PROJECT ID Kerr McGee DATE SAMPLED 9118/00

PROJECT 448.01 NEL SALE ID L0009200-10

TEST Inorganic Non-Metals

MATRJX Aqueous

PARAMETER RESULT thE METHOD UNITS ANALYZED

Bromide 380 50 250 EPA 300.0 mgfL 9i28100

R.L Reporting Limi

D.F Dilution Factor

Not Detected

is report shall not be reproduced except infull without the written approval of the laboratoiy



PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 420 20. 100 EPA 300.0 mg/L 10/11/00

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT Sample

PROJECT ID Kerr McGee DATE SAMPLED 9/18/00

PROJECT 448.01 NFL SAMPLE ID L0009200-09

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide 420 20 100 EPA300.0 mg/L 10/11/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory



. TEST: 
MATRIX:

PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 490 20. 100 EPA 300.0 mg/L 10/10/00

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Sample

PROJECT ID Kerr McGee DATE SAMPLED 9/18/00

PROJECT 448.01 NFL SAMPLE ID L0009200-08

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.K METHOD UNITS ANALYZED

Bromide 490 20 100 EPA 300.0 mgfL 10/10/00

R.L Reporting Limi

.F Dilution Factor

Not Detected

report shall not be reproduced except in full without the written approval of the laboratory



PARAMETER RESULT R. L. D. F. METHOD UNITS ANALYZED
Bromide 580 100. 500 EPA 300.0 mg/L 9/28/00

£

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Sample

PROJECT ID Kerr McGee DATE SAMPLED 9/18/00

PROJECT ft 448.01 NEL SAMPLE ID L0009200-07

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAi%IETER RESULT D.K METHOD UNITS ANALYZED

Bromide 580 100 500 EPA 300.0 mgfL 9/28/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This
report shall not be reproduced except in full without the written approval of the laboratory



PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide 680 20. 100 EPA 300.0 mg/L 10/10/00

i

I.1

R.L. - Reporting Limi 
^ F. - Dilution Factor 

D - Not Detected.■S
This report shall not be reproduced except in fitll, without the written approval of the laboratory.

*
%
?■■!'

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Sample

PROJECT ID Kerr McGee DATE SAMPLED 9118/00

PROJECT 448.01 NEL SAMPLE ID L0009200-06

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.F METHOD UNiTS ANALYZED

Bromide 680 20 100 EPA 300.0 mgJL 10/10/00

R.L Reporting Limi

Dilution Factor

Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory



CLIENT: Errol L. Montgomery & Associates, Inc.
PROJECT ID: Kerr McGee
PROJECT#: 448.01

TEST: Inorganic Non-Metals
MATRIX: Aqueous

CLIENT ID: Sample #5
DATE SAMPLED: 9/18/00 
NEL SAMPLE ID: L0009200-05

PARAMETER RESULT R. L. D.F. METHOD UNITS ANALYZED
Bromide 840 20. 100 EPA 300.0 mg/L 10/10/00

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Sample

PROJECT ID Kerr McGee DATE SAMPLED 9/18/00

PROJECT 448.01 NEL SAMPLE ID L0009200-05

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT DR METHOD UNITS ANALYZED

Bromide 840 20 100 EPA 300.0 mg/L 10/10/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except infull without the written approval of the laboratory



NEL Laboratories
CLIENT:

1 PROJECT ID: 
"PROJECT#:

Errol L. Montgomery & Associates, Inc.
Kerr McGee
448.01

TEST: Inorganic Non-Metals
MATRIX: Aqueous

CLIENT ID: Sample #4
DATE SAMPLED: 9/18/00 
NEL SAMPLE ID: L0009200-04

!

PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide 970 100. 500 EPA 300.0 mg/L 9/28/00

r

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Sample

PROJECT ID Kerr Mc Gee DATE SAMPLED 9/18/00

PROJECT 448.01 NEL SAMPLE ID L0009200-04

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.F METHOD UNITS ANALYZED

Bromide 970 100 500 EPA 300.0 mg/L 9/28/00

R.L Reporting Limi

\F Dilution Factor

Not Detected

This report shall not be reproduced except infull without the written approval of the laboratory



CLIENT: Errol L. Montgomery & Associates, Inc.
PROJECT ID: Kerr McGee
PROJECT#: 448.01

TEST: Inorganic Non-Metals
MATRIX: Aqueous

CLIENT ID: Sample #3
DATE SAMPLED: 9/18/00 
NEL SAMPLE ID: L0009200-03

PARAMETER
Bromide

RESULT
1100

R.L. D. F.
200

METHOD 
EPA 300.0

UNITS ANALYZED
mg/L 10/11/00

R.L. - Reporting Limi
D.F. - Dilution Factor * \
ND - Not Detected )
This report shall not be reproduced except in fall, -without the -written approval of the laboratory. -

3

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Sample

PROJECT ID Kerr McGee DATE SAMPLED 9/18/00

PROJECT 448.01 NEL SAMPLE ID L0009200-03

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAi% RESULT D.K METHOD UNITS ANALYZED

Bromide 1100 40 200 EPA300.0 mgIL 10/11/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory



CLIENT: Errol L. Montgomery & Associates, Inc.
PROJECT ID: Kerr McGee

ROJECT #: 448.01

TEST: Inorganic Non-Metals
MATRIX: Aqueous

CLIENT ID: Sample #2
DATE SAMPLED: 9/18/00 
NEL SAMPLE ID: L0009200-02

PARAMETER RESULT R.L. D. F. METHOD UNITS ANALYZED
Bromide 1000 40. 200 EPA 300.0 mg/L 10/11/00

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Sample

ROIECT ID Ken McGee DATE SAMPLED 9/18/00

AOSECT 448.01 NEL SAMPLE ID L0009200-02

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT METHOD UNITS ANALYZED

Bromide 1000 40 200 EPA 300.0 mgfL 10/11/00

R.L Reporting Limi

Dilution Factor

Not Detected

ns report shall not be reproduced except in full without the written approval of the laboratory



CLIENT: Errol L. Montgomery & Associates, Inc.
PROJECT ID: Kerr McGee '
PROJECT#: 448.01

!■
< a

__________PARAMETER________  RESULT R. L. D. F. METHOD UNITS ANALYZED 5
Bromide 840 100. 500 EPA 300.0 mg/L 9/28/00 i

*
V.

'rj

l
I
i

\\
\

NEL LABORATORIES

CLIENT Errol Montgomery Associates Inc CLIENT ID Sample

PROJECT ID Kerr McGee DATE SAMPLED 9/18/00

PROJECT 448.01 NEL SAMPLE ID L0009200-0l

TEST Inorganic Non-Metals

MATRIX Aqueous

PARAMETER RESULT D.F METHOD UNITS ANALYZED

Bromide 840 100 500 EPA 300.0 mg/L 9/28/00

R.L Reporting Limi

D.F Dilution Factor

ND Not Detected

This report shall not be reproduced except in full without the written approval of the laboratory


