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PREFACE

As part of the U.S. Air Force Installation Restoration Program (IRP),
investigations were undertaken at five sites on Nellis Air Force Base, Nevada, to

*determine whether hazardous material contamination is present. This report,
* prepared by Dames & Moore under Contract No. F 33615-830D-4002, Order 0003,

L presents the results of the Phase 11, Stage 1 IRP investigations. The period of work
reported on herein was September 1983 through August 1985. The field

-rinvestigations were directed by Dr. Kenneth J. Stimpfl. Mr. John Dudley,
H-ydrogeologist, supervised installation of monitoring wells, and Mr. Thomas Lee,
Geotechnical Engineer, supervised the soil sampling activities. Maj. Dennis D.
Brownley, Technical Services Division, USAF Occupational and Environmental Health
Laboratory (OEHL), was the Technical Monitor.
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SUMMARY

Nellis Air Force Base (AFB) is located approximately 8 miles northeast of Las

' . Vegas, Nevada. It is situated near the eastern edge of the Las Vegas Basin, which

is an intermountain valley and typical of basin and range physiography. Nellis AFB

has been in operation since 1940 as a gunnery school for fighter pilots and is

.,currently the largest base in the Tactical Air Command.

The Phase II, Stage 1 field evaluation of the Installation Restoration Program

(IRP) consisted of investigations at the following five sites:

Site 1- Main Base Landfill;
- Site 17 Location of Former Sewage Treatment Plant (STP) Percolation Ponds;
* "Site 4 - Fuel Tank Sludge Disposal Area;

Site 15 - Storm Drain Gully; and
Site 20 - Existing Fire Training Area.

The field investigation ,!onsisted of the foliowin-g activities: L

o Installation and sampling of three monitor wells along the soutlernmost
boundary of the base, which is immediately south of Sites 1, 17, and 24.

o Sampling of base wells 6, 11, 12, 13, and 14.

o Drilling and sampling five borings at Site 15.

o Drilling and sampling four borings at Site 20.

The ground water and soil samples were analyzed for up to 44 constituents, including
purgeable halocarbons and aromatics, pesticides, lead, nitrate, oil and grease, and

phenol.

Two ground water systems exist beneath Nellis AFB. The shallow ground water
system comprises approximately the upper 200 feet of valley sediments and is
maintained by upward leakage from the deeper artesian aquifer and recharged by
septic tank effluent, irrigation waters, and wastewater treatment plant effluent.
Precipitation is an insignificant source of recharge. The artesian ground water

system consists of the more permeable sediments at depths greater than about
200 feet and is the principal source of ground water for the base and the rest of
the Las Vegas Valley. The influence of pumping from base wells completed in the
artesian aquifer can be seen by the parallel decline of shallow and artesian ground

* water levels with time. Data collected from this study indicate that the
downgradient direction of the shallow aquifer system is not in the direction

.. b~r-..°..%.
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* anticipated by previous studies. Therefore, the monitoring wells that have been
constructed may not present maximum contaminant concentrations. I

SOf the 44 parameters in the ground water analyses, only 6 were present in one '

or more samples above detection limits. The detected parameters included 2 .
halocarbons (1,1,1-trichloroethane and toluene), 2 pesticides (aldrin and DDT isomers),
nitrate, and phenol. The nitrate concentration in one of the monitor well samples

. exceeded primary drinking water standards. There is some uncertainty in the aldrin
analysis because the level indicated is near the threshold of detection and for
various geochemical reasons as discussed in the main text. The elevated nitrate
concentrations posed no risk to human health to the base because shallow ground
water is not used for drinking water at the base. However, it is possible that
Site 17 is the source of excessive nitrate concentrations south of the base, where
shallow ground water is a source of drinking water for many domestic wells.

No significant evidence of contamination was found at either Site 15 or
Site 20.

The Phase II, Stage I conclusions are as follows:

1. Aldrin was tentatively identified in samples from base wells 11 and 13.
However, because the analyses are at the threshold of detection, there is
some uncertainty in the analysis for aldrin. .

* * 2. The concentrations of nitrate in monitor well samples pose no health risks
to the base, but may irdicate that migration of contaminants from wastes
disposed at the base create a health risk for residents south of the base.
This is also true regarding DDT isomers.

3. More information regarding the shallow ground water regime needs to be
collected in order to assess the true direction of contaminant movement
and the source, extent, and magnitude of contamination in the shallow

a. ground water system.

Recommendations for the next phase of investigation at Nellis AFB are given in
Section VIl.

I
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I I. INTRODUCTION

A. BACKGROUND

* The Department of Defense (DOD) initiated the Installation Restoration Program
(IRP) in 1976 to investigate and mitigate any environmental contamination that may
be present at DOD facilities as a result of handling or disposing hazardous wastes.
IRP was revised in 1981 and reissued as the Defense Environmental Quality Program
Policy Memorandum (DEQPPM) 81-5. The Air Force implemented DEQPPM 81-5 in
1982 as a four-phase program.

Phase I Problem Identification/Records Search
Phase II Problem Confirmation and Quantification
Phase III Technology Base Development
Phase IV Corrective Action

For Nellis AFB, Las Vegas, Nevada, Phase I was completed by CH2M Hill
" ,(1982). Dames & Moore has been retained by the Air Force under Contract Number

F33615-83-D-4002 to conduct the Phase I, Stage 1 field evaluation.

'. This report presents the results of Dames & Moore's field and laboratory
h. investigations in the vicinity of hazardous waste disposal and handling areas at Nellis

AFB, Chemical analyses were undertaken by UBTL, Inc. of Salt Lake City, Utah.

- B. PURPOSE AND SCOPE

- The purposes of the field evaluation portion of Phase II of the IRP were to:

1. Determine if environmental contamination has resulted from waste disposal
.. practices at Nellis AFB;

2. If contamination is found, provide estimates of the magnitude and extent
L of contamination; and

3. Identify any additional investigations and their attendant costs necessary
to identify the magnitude, extent, and direction of movement of
discovered contaminants.

The scope of work as outlined for Phase II, Stage 1 of the IRP consisted of
the following activities:

S" . 1. Drilling, sampling, and geologically logging three borings to a depth of
120 feet at locations south of the base landfill (Site 1);

[3]
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2. Installing and developing a monitor well in each boring;

3. Sampling the three monitor wells and base wells 6, II, 12, 13, and 14;

4. Analyzing the ground water samples for 44 parameters including

halocarbons, aromatics, pesticides, and others; , LM

5. Drilling, soil sampling, and geologically logging 5 borings to a depth of

20 feet at Site 15 (storm drain gully) and 4 borings to a depth of 20 feet

at Site 20 (existing fire training area);

6. Analyzing selected soil samples from both sites for the organic parameters

and oil and grease; and

*7. Preparing this report, which presents our findings.

Field work began on 28 Oct 83 and was completed on 9 Nov 83.

C. BRIEF HISTORY OF NELLIS AFB AND WASTE DISPOSAL OPERATIONS

The site on which Nellis AFB is located (see Plate 1) was used for flight
b . operations beginning in 1929, when it consisted of dirt runways and a few buildings.

In 1940, the City of Las Vegas purchased and improved the site for training civilian
* pilots and offered it to the Army Air Corps later that year for gunnery training.

Since 1940, the base has functioned as a gunnery school, training pilots in all phases
of fighter gunnery. Nellis AFB is currently the largest base in the Tactical Air

L Command.

Potentially hazardous wastes have been generated at Nellis AFB from activities -.-.

involving vehicle and aircraft maintenance, ground support equipment maintenance,
and aircraft corrosion control. Pest control laboratory operations, fuel analyses,
nuclear weapon assembly, and a small plating operation have also created potentially
hazardous wastes (CH2M Hill, 1982). The wastes have included solvents and paint
strippers such as trichloroethane, trichloroethene, methyl ethyl ketone, toluene,
PD-680 (safety solvent), and carbon tetrachloride. Pesticides and herbicides that
have been applied and disposed of at the base include diazinon, malathion, chlordane,
krovar, paraquat, princep, DDT, and lindane. Other wastes include waste oils, 4

• "hydraulic fluid, waste battery acid, fuels, and grease.

Prior to about 1970, wastes generated at Nellis AFB were disposed of in the
sanitary sewer, base landfills, or were burned in fire training exercises. Essentially

all the maintenance shops discharged their wastes, including solvents and oil and

[41
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grease, into the sanitary sewer system, and the wastes underwent secondary I
• treatment at one of the two base sewage treatment plants. The original wastewater

treatment plant was located just west of the midpoint of the runway and was

% -operated between 1940 and 1952. The plant used trickling filters and discharged the
effluent into the storm drain gully, which carried the effluent to the landfill south

of the golf course (see Plate 2). The second sewage treatment plant was operated

L between 1952 and 1971 and utilized a primary clarifier and trickling filter system
for secondary treatment. The effluent was placed in percolation ponds for oxidation
and evaporation or used to irrigate the golf course. Digester sludge was used as a
soil conditioner in various parts of the base. Solid wastes from the maintenance
shops and waste pesticides and herbicides were- dumped in the base landfills prior to
the early 1970s. Fire training activities consumed most of the waste petroleum oil
and lubricants between the early 1950s and the mid-1970s.

Since about 1970, potentially hazardous wastes such as solvents and pesticides

.. have been reclaimed and containerized, and oil/water separators have been installed
on shop drains. Sanitary wastes have been discharged to a Clark County regional
wastewater treatment plant since 1972. Only clean fuels have been used recently
for fire training, and the soil in the fire training pit is periodically scraped up and
spread on the surrounding area to allow for biological degradation.

D. DESCRIPTION OF SITES

CH2M Hill (1982) identified 33 sites within Nellis AFB at which potentially
hazardous wastes were generated, disposed of, or used in some activity. Each site
was rated on the basis of potential contamination and/or surface or subsurface
migration of the wastes. Sixteen of the 33 sites received priority ranking, and the
remaining sites were judged not to warrant further investigation. A scope of work
was issued under Contract F33615-83-D-4002 for Phase II, Stage 1 investigations at

"- the following five sites:

Site 1 - Main Base Landfill

Site 17 - Former STP Percolation Ponds
Site 24 - Fuel Tank Sludge Disposal Area
Site 15 - Storm Drain Gully

- - Site 20 - Existing Fire Training Area

These sites are shown on Plate 2 and are described below:

1. Site 1 - Base Landfill

- Site 1 occupies about 150 acres in the southernmost part of Nellis AFB,

along with Sites 17 and 24. It has been the base landfill since 1942

16]
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except for the period from 1968 to 1974. All types of solid wastes

generated by the base have been dumped here, along with potentially

hazardous wastes including solvents, paint thinner, pesticides, waste oil

and grease, and fuels. Both trench and area fill techniques have been

used at the site, and the fill was burned regularly until the mid-1960s

(CH2M Hill, 1982). The storm drain gully, part of which comprises

Site 15, also runs through the landfill. Site 1 currently serves as the

main base landfill.

2. Site 17 - Former STP Pereolation Ponds

The base wastewater treatment plant was operated at Site 17 from 1952

until 1972, when the base sanitary sewer system was connected to the

county wastewater treatment plant. The base plant provided secondary

treatment and discharged the effluent to percolation ponds and to the
golf course irrigation system. This site is being investigated because of

the potential for contaminant migration. The principal contaminants are
expected to be trace organic chemicals and heavy metals due to the _7o.

disposal of shop wastes to the sanitary sewer system, and nitrate

contamination from seepage of secondary effluent from the ponds.

3. Site 24 - Fuel Tank Sludge Disposal Area .4

Site 24 is located south of the golf course and north of the landfill at

Site 1. This area may have received wastewater treatment plant sludge

and leaded fuel storage tank cleaning sludge at any time between 1942

and 1972. Since 1951, as many as 25,000 gallons of jet fuel and leaded -

gasoline sludge have been landfilled (CH2M Hill, 1982).

4. Site 15 -Storm Drain Gully

The storm drain gully runs south from the site of the original wastewater
treatment plant past the west side of the golf course and into the landfill
(Site I). No shop drains have ever been connected to the gully, but it

does receive potentially hazardous wastes in runoff from the flight line.

CH2M Hill (1982) also observed waste fuel and hydraulic fluid in the

gully. An effluent eontaining solvents and other maintenance shop wastes
was discharged into a gully prior to 1952 from the original wastewater

.. treatment plant.

[81
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5. Site 20 - Existing Fire Training Area

Fire training has been conducted at Site 20 since the early 1950s, 1.
although only clean fuels have been burned since the late 1970s. As
many as 10,000 gallons of waste petroleum, oil, and lubricants were
burned per month prior to 1972. This volume decreased to 300 gallons
per month after 1972 because most of the wastes were disposed of off
site. The surficial soils of Site 20 are periodically scraped off and mixed
with surrounding soils to allow biological decomposition of the petroleum-
based waste.

E. IDENTIFICATION OF POLLUTANTS SAMPLED

Based on the wastes present in the above sites, potential contaminants would
include the chlorinated and brominated hydrocarbons (halocarbons), aromatic
hydrocarbons, pesticides, and other parameters listed in Table 1. Ground water
samples from the monitor wells and all the base wells except 6 and 14 were
analyzed for all the parameters in Table 1. Nitrate, phenol, and DDT isomers have
been deleted from the analyses for wells 6 and 14. Soil samples have been analyzed
for halocarbons, aromatics, and oil and grease.

F. IDENTIFICATION OF THE FIELD TEAM

The field work required for Phase 11, Stage 1 was accomplished by Mr. John
Dudley, Hydrogeologist, who supervised the monitor wells. Mr. Thomas Lee,
Geotechnical Engineer, supervised the soil sampling activities. Appendix F contains
a description of the qualifications of these personnel.

L-
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TABLE 1 %
PARAMETERS, LIMITS OF DETECTION FOR SOIL AND GROUND WATER ANALYSES,
PAAUR, IISAND WATER QUALITY CRITERIA

LIMIT OF LIMIT OF
DETECTION, SOIL DETECTION, WATER WATER QUALITY

S -. CONSTITUENT Cucilo (ILo CRITERIA ,* .

Purgeable Halocarbons and Aromatics -

Chioromethane 0.01 0.5
Bromomethane 0.01 0.5
Dichlorodifluoromethane 0.01 0.5 -

Vinyl Chloride 0.01 0.5 -
Chloroethane 0.01 0.5 -

Methylene Chloride 0.01 0.5 -
Trichlorofluoromethane 0.01 0.5 -

1,1-Dichloroethene 0.01 0.1 -1,1-Oichloroethane 0.01 0.1 -.-

Trans-1,2-dichloroethene 0.01 0.1 -
Chloroform 0.01 0.1 -
1,2-Dichloroethane 0.01 0.1 -
1,1,1-Trichloroethane 0.01 0.1 --
Carbon Tetrachloride 0.01 0.1 -
Bromodichloromethane 0.01 0.1 -
1,2-Dichloropropane 0.01 0.1 -
Trans-1,3-dichloropropene 0.01 0.5 -
Trichloroethene 0.01 0.1 -
Dibromochloromethane 0.01 0.5 -
1,1,2-Trichloroethane 0.01 0.1 -
Cis-1,3-dichloropropene 0.01 0.5 -
2-Chloroethylvinylether 0.01 1.0 -
Bromoform 0.01 0.1 -
1,1,2,2-Tetrachloroethane 0.01 0.5 -
1,1,2,2-Tetrachloroethene 0.01 0.5 - L _
Chlorobenzene 0.01 0.1 -
1,2-Dichlorobenzene 0.01 0.5 -
l,3-Dichlorobenzene 0.01 0.5 -
1,4-Dichlorobenzene 0.01 0.5 -
Ethyl Benzene 0.01 0.5 -
Benzene 0.01 0.5 -

L Toluene 0.01 0.5 -

Pesticides (pq/L)

Aldrin NA 0.01 "
Dieldrin NA 0.01 -
Chlordane NA 0.1 "
DOT isomers NA 0.01 --
Endrin NA 0.01 1 ±g/L*
Endrin Aldehyde NA 0.01 -

- Heptachlor NA 0.01 -
Lindane NA 0.01 4 og/L*

Others (mg/L)

Lead NA 0.01 0.05 mg/L*
Nitrate (as N) NA 0.02 10.0 mg/L*
Oil and grease 0.05 mg/g 0.5 --
Phenol NA 0.005 -

. Source: Federal Register, November 28, 1980.

Primary drinking water standard. ... -

NA = Not analyzed
mg/L = milligrams per liter
Lg/L = micrograms per liter
mg/g milligrams per gram
Lg/g =micrograms per gram

[[..
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i II. ENVIRONMENTAL SETTING

A. PHYSICAL GEOGRAPHY

Nellis AFB is located in Clark County, Nevada, 8 miles northeast of the City

of Las Vegas and approximately 10 miles northwest of Lake Mead. Land surface

v ,elevations range from about 1,900 feet above mean sea level at the northern

boundary of the base to approximately 1,800 feet at the southern boundary.

Nellis AFB is situated in the northeastern portion of the Las Vegas Valley,

which is bordered by the Las Vegas Range and the Sheep Range to the north, the

River Mountains to the east, the Spring Mountains to the west, and the McCullough
Range to the south. This area typifies the physiography of the Basin and Range
Province, in which mountain ranges are separated by desert valleys.

The low-relief surface of the Las Vegas Valley was formed by stream erosion
of the surrounding mountains and deposition of the sediments in coalescing alluvial

fans in the basin. The topography of the Nellis AFB area generally slopes to the
southwest. Numerous small gullies and washes drain the area in a southerly
direction. Surface runoff in the immediate vicinity of the base drains to the south,

k where it subsequently joins the Las Vegas Wash draining to the southeast.

The average annual precipitation at the base is 3.8 inches, and it is evenly
distributed throughout the year. Mean monthly temperatures range from a low of
451F in January to a high of 91OF in July. Annual average lake evaporation in the

vicinity of the base is 72 inches (CH2M Hill, 1982).

B. REGIONAL GEOLOGY AND HYDROGEOLOGY

The Las Vegas Valley is a structural basin containing both consolidated and
unconsolidated rock. The division of the principal lithologic units in this report
follows that of Harrill (1976), in which there are two major lithologic groups based
on hydrologic properties. One group consists of unconsolidated and semiconsolidated
sediments that were eroded from the surrounding mountains and deposited in the
valley as it subsided due to faulting. The second group is composed of the
consolidated rocks that underlie the valley fill and occur in the mountains.

The consolidated rocks consist of sedimentary, metamorphic, and igneous rocks
of Precambrian to Tertiary age. These units generally have low porosity and
permeability and probably do not transmit water except where fractures occur.
There is no evidence of significant hydrologic connections between the consolidated
rocks and the principal aquifers in the valley fill. Plate 3 shows the general
geolovy of the region.

. . . .. ,... ...-.. *. .. : *~i * . - ~ *--- ' * - ... - -. - * .:..... - . . . - .-!!
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The valley fill is composed of the Tertiary Muddy Creek Formation and
Quaternary alluvium. The Muddy Creek Formation, approximately 4,000 feet thick,
overlies the consolidatea rock units and consists of silt, clay, fine sand, and some
lenses of pebble conglomerate. Quaternary alluvium is composed of gravel, silt,
sand, and clay deposited in alluvial fans and lake beds. The valley fill sediments -

are the primary source of ground water in the Las Vegas Valley.

As reported by Harrill (1976) and K~aufmann (1976), the valley fill can be
divided into two hydrologic units: the near-surface aquifer or shallow ground water
system, and the deeper artesian aquifer system. The shallow ground water system is
maintained by upward leakage through semiconfining deposits above the artesian t
aquifers and is also recharged by precipitation, irrigation return flows, and septic
tank and sewage treatment plant effluents. Precipitation is only a negligible source
of recharge because of the high evaporation rate. The near-surface aquifer ranges
up to about 200 feet thick and consists of clay and silt with discontinuous layers of
sand, gravel, and caliche. Depths to shallow ground water range from a few feet to
approximately 100 feet below ground. The shallow ground water surface generally
slopes toward the east and discharges into the Las Vegas Wash along the east side
of the valley.

The principal artesian aquifers are generally between 450 and 700 feet in
depth, especially in the western part of the valley (Kaufmann, 1976). A deeper
aquifer, between 700 and about 1,100 feet deep, is tapped to a lesser extent by the
valley wells. The quantities of sand and gravel decrease from west to east, and
wells in the eastern part of the valley yield correspondingly less water than wells in
the western part of the valley. Transmissivities in wells of the Las Vegas Valley
Water District in the western part of the valley range from 240,000 to
310,000 gallons per day per foot (gpd/ft), while wells 5 miles west of Nellis AFB at
the Craig Road Well Field showed aquifer transmissivities of 30,000 to 40,000 gpd/ft
(.lalmberg, 1965). Wells installed at Nellis AFB in the eastern part of the valley

L indicate tra nsmissivi ties of approximately 4,300 to 14,000 gpd/ft based upon specific
capacities of the wells. Depth to potentiometric surface in the artesian aquifers is
highly variable, ranging up to 100 feet below ground. In other words, deep wells

* drilled into the deep aquifer will strike major aquifer zones between 450 and
* 700 feet deep. This pressurized aquifer water will rise in the well to approximately

100 feet below surface. The potentiometric surface of the artesian aquifer generally
slopes toward the southeast, except for local variations due to pumping.

[131
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C. GENERAL HYDROGEOLOGY

Nellis AFB is located in the eastern part of the valley, where the basin
sediments contain higher fractions of clay and silt than western and central valley

locations. Two hydraulically connected aquifer zones similar to the rest of the

valley are recognized beneath the base. The base production wells are completed up

to 1,000 feet below ground, where artesian conditions prevail. Shallow ground water

I -. within about 100 feet of ground surface also exists beneath the base.

1. Artesian Ground Water System at Neiis AFB

Logs of the base production wells show that the sediments beneath the base

consist of clay with occasional layers of sand or gravel up to about 20 feet thick.
- Ground water in the permeable layers is under artesian pressure and is the source of

water for the base water supply wells. Typically, the well casing is perforated over
most of its length in order to intercept water from as many permeable layers as

possible. Transmissivities estimated from specific capacities measured in base wells

of the water-producing layers range from 4,300 to 14,000 gpd/ft. This range is
about 1/10 of the transmissivities measured in western and central portions of the
valley. Drillers' well logs and completion reports are provided in Appendix A and

summarized in Table 2.

Water level records are available for several base wells. Water levels were at

i babout 50 feet below ground in base wells installed in the early 1950s and were at
60 to 70 feet below ground in base wells installed in the 1960s. Since installation,

"- water levels have declined 30 to 60 feet in the base wells, as shown on Plate 4.

The decline reversed during the late 1970s, when the base reduced its ground water
pumpage by purchasing Lake Mead water from the Southern Water Supply System of

I Ii the Southern Nevada Water Supply Project (Phase I) (Patt, 1976). The water levels
rose as much as 20 feet between 1977 and 1982, although water levels measured
during Phase II, Stage 1 were at 1977 levels. Plate 5 shows regional water level

contour maps for the principal aquifers for 1973 and 1975.

I The local potentiometric surface of the deep aquifer on 8 Nov 83 is shown on
Plate 4. Pumping from wells 11, 12, and 13 has apparently created a cone of

depression centered near well 13, as shown by the nearly 30-foot difference between
- the water level elevations measured in wells 13 and 14. These ground water levels

represent a gradient of about 40 feet per mile, which is slightly steeper than the
F 30-foot-per-mile gradient shown on Plate 5 for the regional potentiometric surface.

Well 7 had been out of service for 6 months prior to measuring, and it appears that

well 14 is also out of service or is not pumped often. The transmissivity indicated

by well 14 is relatively low (4,300 gpd/ft), and pumping would create a noticeable """

[14]
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il cone of depression. The highest water levels were in wells 7 and 14 and create a, .
gradient to the southeast, which conforms with the regional artesian ground water ,... system gradient.

Based on analyses of ground water samples from base wells 1, 2, 4, 6, and 7,
covering the years between 1954 and 1981, ground water used by the base has

always been of relatively good quality (Kaufmann, 1976; CH2M Hill, 1982). The -

ground water is very hard, although concentrations of total dissolved solids and
major anions and cations are low. Only one analysis included trace metals, and all
the concentrations except arsenic were below primary drinking water standards
(well 4, on 17 Sep 81). None of the analyses included any organic constituents.

2. Shallow Ground Water System at Nellis AFB

* Logs of 19 domestic wells located in the northern half of Section 21 (T2OS,
R62E) immediately south of the base were obtained from the Nevada Department of
Water Resources to provide information about the shallow ground water system in
the vicinity of the base. The logs (see Appendix A) show that the upper 200 feet
of sediments consist primarily of clay with varying fractions of sand, gravel, and
caliche. Depth to shallow ground water shown on the logs ranges from 35 to
90 feet below ground, and well yields given on the logs range from 40 to
200 gallons per minute. (gpm). The logs are summarized in Section G and Table 3.

Despite the low permeability of the sediments, there is some degree I

hydraulic communication between the deep artesian aquifer and shallow ground water.
Shallow ground water is recharged by upward flow from deeper artesian ground
water, along with infiltration of surface water such as golf course irrigation and
seepage from the former base sewage treatment plant percolation ponds when they
were in operation. To investigate the relationship between the shallow ground water
system and the artesian ground water below, static water levels measured at the
time of installation of the 19 domestic wells were plotted on Plate 4. The water

levels declined from 30 to 50 feet below ground in the 1950s to 90 feet below
ground in 1976, paralleling the decline in base well water levels. The trend shows
that as artesian water levels declined, recharge to the shallow ground water system
also decreased and lowered shallow ground water levels. It is possible that lowering
of the artesian water levels below shallow ground water levels by pumping induced
the shallow ground water to drain downward into the deep aquifer. The cone of '

*' depression produced in the potentiometric surface of the artesian aquifer by pumping
would locally reverse the hydraulic gradient between the deep and the shallow
aquifer, causing ground water to move downward in response to the downward
gradient instead of upward, which is the natural condition. .""
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The water levels shown on Plate 4 also suggest that infiltration from the

former percolation ponds (Site 17) had little effect on shallow ground water levels

south of the base. The effect of the infiltration would have been to maintain

uniform shallow ground water levels after 1952, followed by a sharp decline after

1972 when the ponds were abandoned. No such decline is noted on Plate 4. It is

conceivable that pumping the base wells created northerly gradients in the shallow

ground water system, and seepage from the ponds migrated north toward the base

wells. This would explain why no effect from the infiltration was observed in

shallow ground water levels south of the base.

No historic information is available on shallow ground water quality beneath the

central part of the base; however, elevated nitrate concentrations in shallow ground

water south of the base are described in Section E. L

D. SITE-SPECIFIC GEOLOGY AND HYDROGEOLOGY

This section presents the results of surface and subsurface investigations

conducted during Phase II, Ftage 1 at Sites 1, 17, 24, 15, and 20 at Nellis AFM.

The field program is described in Section III, and the results of chemical analyses

are presented in Section IV.

1. Sites 1, 17, and 24
b These sites comprise the base landfill, formtc STP percolation ponds, and fuel

tank sludge disposal area, respectively, and are considered as a single area because

of their close proximity to each other (see Plate 2). Three monitor wells were

* installed to a depth of 120 feet along the southern end of the landfill, as shown on

Plate 2. Based on the results of the IRP Records Search, it was believed that the

monitor wells would be downgradient from Sites 1, 17, and 24. Samples collected

while drilling the wells consisted of gray and brown clay with varying fractions of

sand and silt (see monitor well logs in Appendix k). Ground water levels ranged -

* from 79.3 to 92.2 feet below ground in November 1983. Water level recovery tests

conducted in the monitor wells yielded a transmissivity of about 200 gpd/ft

(Appendix L), which is low but typical for clayey sediments.

The configuration of the three monitor wells, in a virtual straight line, makes

it very difficult to define the attitude of the shallow ground water surface. A

strict, geometric interpretation of the shallow ground water level measurements in

the three monitor wells results in a west to southwest gradient, unlike the regional

* - shallow ground water surface, which slopes toward the southeast (Plate 6). However,
it is more likely that the shallow ground water gradient slopes north or northwest.

*As previously discussed, shallow ground water levels appear to be affected by

[20]
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pumpage from the artesian aquifer by base wells. If so, a cone of deoression
created by pumping the base wells would form a northeast-trending, trough-like

ft depression in the shallow ground water surface that encompasses the area between
base wells 11, 12, and 13. DM-1, DM-2, and DM-3 are located in a line
perpendicular to the southeastern flank of the depression, which is reflected by the
increasing depth to water from east to west (DM-3 to DM-l). Net shallow ground
water movement would be toward the center of the depression near well 13. **. -

Therefore, it is likely that shallow ground water levels are deeper north of the
* landfill than south of the landfill where the monitor wells have been installed.

However, a shallow monitor well would have to be installed in that area to confirm
if a northward hydraulic gradient in the shallow ground water system exists.
Another consequence of the effects of pumping the base wells is that shallow ground

-, water elevations are probably higher than the artesian water level elevations in the
vicinity of base wells 11, 12, and 13 and create a downward hydraulic gradient from

. the shallow ground water system to the artesian ground water system. This is
,. significant because a downward gradient would provide impetus for contaminants to

migrate to the aquifer.

Ground water samples were collected from the three monitor wells and base
wells 6, 11, 12, 13, and 14, and the analyses are discussed in Section IV. HNU and
explosimeter readings were always less than 1 unit.

2. Site 15

The storm drain gully, designated as Site 15, is located near the southwest end

-. of the runway, as shown on Plates 2 and 7. The ditch is approximately 5 feet deer)
and approximately 8 feet wide at the bottom. The side slopes of the ditch range
from 3:1 to 5:1, horizontal:vertical. In general, the ditch drains toward the south

• and ultimately terminates in the landfill south of the golf course. The surface of
the ditch is covered with grass and small scrubs, and water ponds in spot locations.

- The subsurface soil conditions at the storm drain gully were investigated by

drilling a total of five borings to depths of 20 feet below the existing ground
surface along the bottom of the ditch at locations shown on Plate 7. The logs of

borings are presented in Appendix A.

In general, the subsurface soils in the storm drain gully consist of clayey to
fine sandy soil with varying amounts of silt and occasional pockets of caliche.

- oisture contents ranged from moderately moist (11 to 19 percent) near the surface
- to very moist (21 to 28 percent) at depth. No ground water was encountered in any

* of the borings. iHNU and explosimeter readings were always less than 1 unit.

[22]
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3. Site 20

The existing fire training area, designated as Site 20, is located at the east

side of the runway, as shown on Plates 2 and 7. In general, the s'*e consists of
clayey sandy soil covered with occasional grass and scrub. A two-story brick house -.

and several steel cylindrical storage tanks are structures set on fire during training
sessions. Surface runoff from the site is collected by a small ditch located along
the eastern boundary of the fire training area that continues south past the
boundary of the base.

The subsurface soil conditions at the fire training area were investigated by
drilling a total of four borings to 20 feet below the existing ground surface at

* locations shown on Plate 7. The logs of borings are presented in Appendix A.

The soils underlying the fire training area are predominantly clayey silt and
S-fine sandy clay. Moisture contents range from moderately to slightly moist (6.6 to

14 percent) near the surface to very slightly moist (<5 percent) at depth. No ground

. water was encountered in any of the borings. HNU and explosimeter readings were

'- always less than 1 unit.

E. HISTORIC GROUND WATER PROBLEMS

This section describes two historic ground water problems that have occurred in

the vicinity of the base: elevated nitrate levels south of the base, and land
." subsidence due to ground water depletion.

I Kaufmann (1976) investigated elevated nitrate concentrations in private wells

south of the landfill (see Plate 2). Nitrate concentrations ranged as high as

22 milligrams per liter as nitrogen (mg/L as N) in wells within 1 mile of the
southern boundary of the base. The primary drinking water standard for nitrate is
10 mg/L as N. CH2M Hill (1982) showed one analysis from a USGS well located in a
trailer park immediately south of the base. The sample, collected 21 Oct 81,
contained 18 mg/L as N, 290 mg/L chloride, 1,200 mg/L sulfate, and 2,430 mg/L
total dissolved solids (CH2M Hill, 1982). These concentrations are on the order of

, 10 times higher than those in ground water from base wells. According to Kaufmann
*. (1976), the degradation of the shallow ground water has been caused by southward

(downgradient) migration of contaminants from the landfill and from the former i

wastewater treatment plant. Percolation ponds (Site 17) were located in the middle . -

of the landfill area. Although there are also septic tanks in the vicinity of the
well, Kaufmann (1976) believed the percolation ponds were the source because the -.

nitrate levels in domestic wells were higher than the range observed in domestic
wells near other areas of septic tanks in the Las Vegas metropolitan region. "
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Kaufmann (1976) reported analyses from 12 domestic wells within a mile of the
southern boundary of the base, and four of the analyses showed nitrate
concentrations in excess of 10 mg/L as N.

The Las Vegas Valley has experienced rapid development since 1954, along with
increasing ground water demands. A general decline of ground water levels in the

0 principal artesian aquifers has occurred throughout the valley, especially in the
vicinity of the pumping centers located in the western and central portions of the
basin. Land subsidence in the Las Vegas Valley is due to the declining hydraulic

* head and resulting dewatering and compaction of fine-grained aquifer materials.
Subsidence of almost 2 feet was recorded near major pumping centers in the Las
Vegas Valley from 1963 to 1972. Nellis AFB has experienced approximately i foot .
of total subsidence (CH2M Hill, 1982). Subsidence cracks and fissures have also
developed in the alluvium in some parts of the valley. Such cracks may provide

* conduits for rapid movement of contaminants to the water table; however, no such
cracks are known to exist near any of the disposal sites at Nellis AFB (CH2,Vl Hill,
1982).

*F. LOCATIONS OF WELLS ON AND OFF BASE

baeDrilling logs and well construction information were collected for several of the
baeproduction wells and for 19 domestic wells located in the northeastern quarter .

of Section 21 immediately" south of the base. Plate 2 shows the locations of the
base wells, and they are summarized in Table 2. The domestic wells are summarized
in Table 3.

A well inventory of domestic wells located in areas adjacent to Sites 1, 15, 17,
and 24 was conducted at the Las Vegas office of the Nevada State Engineer. The
inventory included wells located in Township 20 south, Range 62 east, Sections 15,

*21, and 22. Section 15 is located east of the disposal sites, Section 21 is to the
* south and southwest of the sites, and Section 22 is located southeast of the sites.

4L
No records of private wells were found in Section 15, and approximately 350

well records were found in Section 21. Records of six private wells were on file in
Section 22, all of which were in the southern half of the section and greater than

* jmile from the base. Therefore, the wells located in Section 21 provide the most
information for the purposes of this report. Nineteen representative well records,

* including well logs, were selected from the northeast quarter of Section 21 and are
*included in Appendix A and summarized on Table 3. These wells are directly south

and within 1 mile of the southern base boundary south of the golf course. Most of
Sthese wells were drilled as private domestic supply wells and were completed in the

cshallow ground water system less than 250 feet below ground. The wells were
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drilled between 1950 and 1976, and it is not known how many of the wells are .

active today.
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III. FIELD PROGRAM

A. FIELD PROGRAM DEVELOPMENT

The field portion of this study consisted of:

1. Drilling, constructing, and developing three new monitor wells at Site 1,

the base landfill;

2. Preparing descriptive geologic logs for each new monitor well;

3. Measuring static water levels and collecting samples for water quality

analyses from each new monitor well, and from five base water supply
wells;

4. A field survey to establish vertical and horizontal control of all sampled
wells was performed by the Air Force; and .

5. Drilling and sampling 5 borings to a depth of 20 feet at Site 15 and
4 borings to a depth of 20 feet at Site 20.

B. IMPLEMENTATION

1. Monitor Well Installation

Three monitor wells were constructed at three locations adjacent to and
generally southwest, south, and southeast of the base landfill (see Plate 2). The
wells were drilled by Thompson Well Drilling of Las Vegas, Nevada using the

conventional rotary method with air and foam circulation. A 12-inch borehole was
. drilled for each well, and cutting samples were collected at regular 10-foot

intervals. Descriptions of the cuttings were made in the field by an experienced
Dames & Moore hydrologist. These descriptions were used to prepare geologic logs

for each drill hole.

The drill holes were also monitored for organic vapors during drilling using an
HNU photoionization meter and an explosimeter. Readings were taken with both
meters at the top of the borehole at the same time cuttings were collected and
described. Readings thus obtained were recorded directly on the boring logs.

The casing installed in the monitor wells is 6-5/8-inch OD, 5-5/8-inch ID
Schedule 80 PVC pipe and well screen. The screen used is 40 slot (0.04-inch slots), .-.\-. .

consisting of horizontal slots factory-sawed in parallel rows. All casing and screen
sections were coupled with threaded joints; no PVC solvent or metal screws were

r27 1
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used at connections. The three wells were constructed with 30-foot screen sections
at the bottoms of the drill holes. The bottoms of the screen sections were fitted
with threaded PVC plugs. Screens were set so that the upper 3 to 5 feet of screen -. "
extended above the water table. Above the screen, blank casing was installed to 1
to 2 feet above ground surface. Table 4 contains a summary of monitor well
construction details.

A prepared, well-sorted silica sand was poured into the annular space adjacent
to the screen and blank casing to a depth of about 50 feet below ground surface.

. The remainder of this annular space was grouted with concrete to the surface. The

installations were completed with a 3-foot length of steel pipe equipped with a
locking steel cap embedded in a concrete pad surrounding each well.

2. Monitor Well Sampling

After the three monitor wells were constructed and developed, samples for
,W water quality analysis were collected from each well and shipped to the laboratory

on the same day. Sampling was conducted in accordance with strict sampling
protocol and established chain-of-custody procedures, as described below.

Continuous bailing was conducted at each hole for periods ranging between 50
and 90 minutes, and approximately 10 to 20 casing volumes of water were removed
prior to sample collection. Temperature, conductivity, and pH measurements of the
well discharge were made periodically during bailings (see Appendix B). Once these -
parameters had stabilized, samples were collected from the wells using a Teflon
sampling bailer. The sampling bailer was suspended in the well by a stainless steel
cable and was lowered and retrieved using a hand reel. Prepared sampling
containers were completely filled and immediately packed on ice in shipping coolers.
One sample for lead analysis was collected from each well, filtered in the field
through a 0.45-micron membrane filter, and placed in a sampling container pretreated
with nitric acid as a preservative. Table 5 lists the parameters for which laboratory
analyses were performed, and the sample size, type of sample container, and
preservatives used.

The filtering apparatus, Teflon bailer, the various probes and beakers used
during operation of the pH, and conductivity meters were thoroughly rinsed with
distilled water after each use to avoid any cross-contamination of samples between
wells. All field instruments functioned well and were carefully calibrated after each -"

* use, using prepared buffer solutions and conductivity standards. The samples were
shipped by air in ice chests and were received at UBTL in Salt Lake City the day
following sample collectio.
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Chain-of-custody forms were prepared and accompanied the samples from the

field to the laboratory. These records document the integrity of the samples at

each point of transfer, from field personnel to shippers and couriers to laboratory

staff. The signatures of the individuals relinquishing and accepting custody of the •

samples, and the date and time, appear on the records at each point of transfer (see

Appendix C).

Water level measurements were made at various times during well construction,

U• after well development, and after sampling. Static water levels were measured after

sampling and after sufficient time for equilibration. A battery-powered electric tape

was used to measure all water levels. Depth-to-water measurements were made and

recorded to the nearest 0.01 foot, using either the top of the PVC casing or a

marked measuring point on the top of the steel standpipe as the point of reference.

3. Base Well Sampling

Water samples were also collected from five base wells located in the general

vicinity of the base landfill. Base wells 6, 11, 12, 13, and 14 were sampled (see

Plate 2). All wells sampled were equipped with electric motor-driven turbine pumps, .

which were turned on prior to sample collection. Wells were pumped continuously

for 2 to 3 hours, during which time periodic measurements of pH, conductance, and

temperature were made on the discharge water. Flow meters installed on the

discharge line were monitored during pumping, and 9 to 17 casing volumes were

R removed from the wells prior to sampling. After pH, conductivity, and temperature ,

had stabilized in the discharges, sample bottles were filled directly from a spigot on

the discharge line. All sample bottles were filled completely to eliminate head

space and were immediately packed with ice in ice chests for shipping to LUBTL.

Overnight shipping and delivery services were used to insure that all samoles were

I received at UBTL the day after the samples were collected. (hamin-of-custody .

records were maintained as previously described. Table 5 summarizes the samDlin"

parameters, sample size, container type, and preservtives used for each well

sampled.

Water level measurements were also made in the five base wells sampled, and -0

in base well 7 located at the west entrance to the base (see Plato 2). Aater level

measurements were made using an electric tape. Considerable difficulty was

encountered in getting reliable water level measurements from the base ;upply vells

because of interference caused by several inches of oil (with low electrical

conductivity) present on the water surface within the easing of these wells. AS "

explained by civilian employees responsible for well maintenance on the base, the

source of this oil is an automatic oil dripping device installed in each well to

lubricate the pump drive shaft. The presence of this oil has never presented any
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noticeable problems, since water levels during pumping are well above the pump
intakes (Reese, 1983). Special care and patience were required to obtain reliable ..-

water level measurements, and they are believed to be accurate to the nearest
0.1 foot. The water level measurements were made prior to turning the pumps on
for water sampling; however, it should be noted that all the base wells (except
well 7, which was out of service for repairs) are pumped varying amounts daily,

depending on water demands throughout the base. Consequently, the water levels ,.

measured in the base wells may not represent true static water levels. These oils
could potentially affect water quality results from these wells; however, since the
wells are highly pumped and the pump intakes are far belew the floating oil, we
believe that the effect of the oil is below detection limits.

4. Well Location and Elevation Survey

The location and elevation of each of the three new monitoring wells and the
five base supply wells sampled during the study were surveyed after completion of

the field work. The survey work was performed by the Air Force's 820th Civil
Engineering Squadron RH (RED HORSE), stationed at Nellis AFB. Vertical control on
all wells is reported to be accurate to the nearest 0.1 foot (the limits of a standard
second-order survey). Vertical control for the monitoring wells was established at
ground level and at the measuring point labeled at the top of the steel surface

casing. Vertical control for the base supply wells was established at ground level

3 and on the lower lip of the water level access port from which water levels were
measured in the field. Horizontal control on all wells was established using the

. transverse Mercator projection, State of Nevada, East Zone, Central .Ieridian

115035'00.000", N.A. Datum (1927). The results of the survey work are presented in
Appendix I.

5. Soil Sampling

The soil sampling program completed during this study consisted of drilling, ."'

"." sampling and logging nine borings to 20 feet below existing ground surface. The . -

borings were drilled using a Mayhew-600 truck-mounted drill rig and were advanced . . .

by air rotary using 4-3/4-inch tricone and drag bits. The locations of the borings

are presented on Plate 5. The logs of the borings are presented in Appendix A.
The field investigation was continuously supervised by a Dames & loore soils

engineer who collected soil samples, classified the soil encountered, and maintained a

complete log of each boring. The samples were placed in sterile glass jars and

packaged in ice chests until received by the analytical laboratory.

The subsurface soil was sampled using both the Dames & Moore Type U sampler

and the California ring sampler, which is a split-barrel sampler similar to the Type U

[32]
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sampler (see Appendix D). The samplers were driven using a 360-pound downhole .

hammer falling a free distance of 30 inches for each blow. During our investigation,

vapors from the potentially contaminated soil were monitored by the HNU
photoionization device and/or the explosimeter. The soil samplers were cleaned with

acetone and hexane between each sample to prevent cross-contamination of samples.

Upon completion of the drilling, the borings were grouted to the ground surfacep with mortar mixture consisting of sand, cement, and bentonite.

, 6. Analytical Methods

The ground water and soil samples were analyzed according to USEPA (1978)

" methods. Table 5 lists each parameter and its analytical method. More details are

-; given in Appendix D.

", - . ° -. ,
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IV. DISCUSSION OF RESULTS AND SIGNIFICANCE OF FINDINGS '"'""'

A. DISCUSSION OF RESULTS

This section presents a discussion of the chemical analyses of ground water and
soil samples collected during field investigations at Sites 1, 17, 24, 15, and 20. The
second part of this section discusses the significance of the results. Primary
drinking water standards, along with detection limits for the parameters analyzed,
are given in Table 1.

1. Sites 1, 17, and 24

Sites 1, 17, and 24 will be considered together because of their close proximity
to each other (see Plate 2). Field investigations included installing and sampling
three monitor wells immediately south of the landfill, and sampling base production
wells 6, 11, 12, 13, and 14. The field investigation is described in Section III, and
the complete analyses are in Appendices B and D.

a. Detectable Parameters

Of the 44 parameters in the ground water analyses (Table 1), only 6 were
present in one or more samples above detection limits, as shown in Table 6. The
detected parameters included 2 halocarbons (1,1,1-trichloroethane and toluene), 2
pesticides (aldrin and DDT isomers), nitrate, and phenol. The nitrate concentration
in the DM-3 sample exceeded the primary drinking water standard (PDWS) of
10 mg/L for nitrate (as N) established by the U.S. Environmental Protection Agency

S (USEPA).

1,1,1-trichloroethane was detected in four samples (DM-1, DM-2, DM-3, and
base well 12) at a maximum concentration of 3.5 ug/L. Toluene was detected in

. samples from DM-2 and base wells 6 and 13 at a maximum concentration of
12.77 pg/L. Of the pesticides, aldrin was detected in samples from DM-1 and base
wells 11 and 13, while DDT isomers were detected in the DM-1 sample. The aldrin
concentrations in all the above samples were 0.01 pg/L [or 10 nanograms/liter
(ng/L)], which is the level of detection for aldrin. Concentration of DDT isomers in
the DM-1 sample was 0.06 pg/L. Phenol was detected only in the well 13 sample at
0.0080 mg/L.

Nitrate was not included in the analyses for the samples from base wells 6 and
14. Nitrate was detected in all the samples in which it was analyzed, and ranged
from 9.2 to 16 mg/L in monitor wells DNI-1 through DM-3 and from 0.39 to
0.67 mg/L in the base wells. Only the concentration of nitrate in the DMI-3 sample
exceeded the water quality criterion (PDWS) of 10 mg/L as N. The PDWS was

,-, .[34 ]-. .-
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established at 10 mg/L as N because infant methemoglobinemia does not occur when
nitrate is below that level. The levels found in the base wells are considered to be

at or below background.

b. Reliability of the Analyses

The water quality analyses are considered to be reliable by virtue of the well _

construction measures taken in the field to ensure that the samples were
representative, and by virtue of quality control procedures in the laboratory. The
analyses may not represent downgradient conditions, however, because of the monitor

* well locations.

There is some doubt whether the monitor wells are actually downgradient from
* the waste disposal sites. The shallow ground water gradient appears to slope toward

the north or west, based on monitor well water levels and effects of pumping in the
artesian aquifer. This suggests that the monitor wells may be upgradient from
Sites 1, 17, and 24 and, therefore, may not be intercepting contaminants from the

sites.

The monitor wells were screened above and below the water table, where
contaminants would be concentrated. After the monitor wells were installed, they
were thoroughly developed by bailing to remove all traces of drilling fluid from the
wells and to improve the flow of ground water into the wells. Bailing was I.:-
continued until the specific conductivity of the well water stabilized. At least
three casing volumes of water were removed from the monitor wells and base wells
prior to sampling. The monitor well samples were collected with a Teflon bailer to
minimize agitation and consequent aeration of the sample, which could volatilize
organic chemicals. The Teflon bailer does not absorb any chemicals from the
sample, thereby preventing any effects on sample chemistry and cross-contamination
of subsequent samples.

The laboratory quality control (QC) program is described in detail in
Appendix B. In general, analyses of duplicate samples were satisfactory. Recovery h
of spikes was always greater than 100 percent and ranged as high as 133 percent
for the halocarbons and aromatics. Therefore, the reported concentrations of

,- l,l,1-trichloroethane are probably overestimated. This is not significant because the
reported concentrations of 1,1,1-trichlorethane do not represent a health risk.

Recovery of pesticide spikes ranged from 86 to 113 percent, slightly beyond the
generally acceptable limits of 90 to 110 percent. Because the average is about
100 percent, the reported concentrations of aldrin and DDT isomers are considered
reliable. However, at these very low concentrations of aldrin detected (at

ii 0.01 pg/L, the detection limit), ambiguities in the analytical results may erroneously

[361
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indicate the presence or absence of this constituent. Although the results were

rechecked, the analyst said that it is possible that the results may have been caused

by a constituent other than aldrin. There are also physical reasons why aldrin would

not be expected to be present. Aldrin is a relatively unstable compound and readily

converts to dieldrin, which is one of the more persistent chlorinated pesticides

(USEPA, 1979). It would be more likely that both aldrin and dieldrin, or dieldrin

alone, would be detected rather than only aldrin. ,

C. Background Concentrations

Background concentrations of the detectable parameters are only available for

nitrate and are very limited. No previous analyses included volatile organics, -

pesticides, or phenol. Kaufmann (1976) considered concentrations of nitrate up to

2.2 mg/L as N as background levels in shallow ground water. This concentration was

based on nitrate concentrations observed in samples from wells completed in deeper
, - levels of the artesian aquifer. Ground water from the deeper aquifer would not be -

contaminated by urban nitrate sources such as septic tanks and sewage treatment

* plant effluent.

2. Site 15

Site 15 is located several hundred feet southwest of the runway and flight line,

as shown on Plate 2. The field investigation consisted of five borings drilled to a

depth of 20 feet at locations shown on Plate 7. Soil samples were collected at

. 1-foot intervals, and 16 samples were analyzed for oil and grease and the purgeable
halocarbons and aromatics listed in Table 1. None of the parameters was present

3 above detection limits in soil samples from Site 15.

These results are considered reliable because of efforts taken in the field to

*7 avoid contamination of the samples, although the analytical results may have

underestimated the actual concentrations based on results from the QC program in

the laboratory. The soil sampler was rinsed between samples with acetone and

hexane, and the soils engineer wore disposable gloves when it was necessary to

handle the samples. The samples were placed in sterile glass jars and kept on ice

until delivered to the laboratory.

Appendix B contains a complete description of the laboratory QC program. In

general, the duplicate samples were analyzed satisfactorily, but spike recovery was

variable. Recovery of spikes ranged from 18 to 130 percent and averaged about

71 percent for 0.01 pg/g spikes, which is the detection limit for the halocarbons and

*aromatics. Recovery of the 0.025 pg/L spikes improved but was frequently beyond

° the acceptable limits of 90 to 110 percent. Reported concentrations near the

detection limits are probably less than the actual concentrations.

[37]
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Despite the loit spike recoveries, it is likely that the soil contains insignificant
amounts of contaminants. Readings from the photoionization meter (HNU) were
usually low, and no explosive vapors were detected. The contaminants are volatile,
and vaporization is accelerated by the relatively high soil temperatures.

3. Site 20 "..

Site 20 is located east of the runway, as shown on Plate 2. The field
investigation consisted of drilling four borings to depths of 20 feet at locations
shown on Plate 5 and collecting soil samples at 1-foot intervals. Twelve samples
were analyzed for oil and grease and volatile halocarbons and aromatics listed in
Table 1. Only benzene was detected above detection limits in any of the Site 20
samples. Sample 6 from Boring 2 contained 0.016 pg/g on a dry weight basis, as
shown in Table 7. These analyses are considered reliable for the reasons described .

above for Site 15.

W B. SIGNIFICANCE OF FINDINGS

Based on the results described in the previous section, this section will
estimate, to the degree possible, the extent of contamination at each site.

1. Extent of Contamination at Sites 1, 17, and 24

Contamination of the ground water beneath Sites 1, 17, and 24 was shown by
the presence of six inorganic or organic chemicals in one or more of the monitor
well and/or base well samples. The absence of the other 37 parameters suggests
that the contamination is relatively limited.

Nitrate was detected in all the samples in which it was analyzed. The
concentrations were highest in the monitor wells south of tne landfill and lowest in

. the base wells north of the golf course (see Plate 2). Because the concentrations in
the base wells were below levels considered to be background, the deep artesian
aquifer system appears to be currently unaffected by nitrates.

The extent of nitrate contamination in the shallow ground water encompasses
the area in the vicinity of the monitor wells and, as reported by Kaufmann (1976),
includes areas south of the base. No wells have been sampled east, west, or north
of Site 17, so it is impossible to trace the extent in those directions.

According to Kaufmann (1976), excessive nitrate concentrations in shallow
ground waters south of the landfill are due primarily to leakage from the former

" sewage treatment plant percolation ponds operated at Site 17 by Nellis AFB from "".*
1940 until 1971. About 0.55 million gallons of wastewater per day were treated

1331* *. -. -. * -.
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TABLE 7

SU141ARY OF CONSTITUENTS ABOVE DETECTION LIMITS IN SOIL SAMPLES

&BORING SAMPLE SAMPLE DEPTH CONCENTRATION

CONSTITUENT SITE NUMBER NUMBER (ft) (4.g/g)*

mBenzene 20 B-2 6 6 0.016

*Micrograms per gram on a dry weight basis.

Note: Oil and grease and the purgeable halocarbons and aromatics
listed in Table 1 comprised the soil sample analyses.
Detection limits are also listed in Table 1.
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between 1958 and 1971. Other potential sources of nitrate include infiltration from
the base golf course, which was partially irrigated with secondary effluent until
1971, or septic tank leachate from septic tanks west of the landfill area or near the

. contaminated private wells. The hydrologic information collected for the shallow
ground water system was inadequate to distinguish between these several possible . .--
sources.

There is some doubt that Site 17 is the sourc'e of nitrate contamination
because of the lack of information regarding the shallow ground water gradients
south of the landfill. As discussed previously, the regional shallow ground water
gradient was anticipated to be toward the south and east, based on the findings of
Phase I. It is likely, however, that the shallow ground water surface is locally

- affected by pumping of the base production wells, and it appears that the shallow
ground water gradient may slope toward the north. It is possible that the northerly
gradient also prevailed while the percolation ponds were in operation, and infiltration
from the ponds would have migrated north away from the private wells. A second
cause of uncertainty regarding the former percolation ponds as a current source of

off-base nitrate contamination is the lack of a driving force. When the percolation
ponds were in operation, there were substantial amounts of infiltration from the
ponds to carry nitrate to the shallow ground water system. Currently, precipitation
and golf course irrigation are the only driving forces to carry nitrates into the
shallow ground water system. Precipitation is an insignificant source of recharge
because only about 2 percent of the annual precipitation of 3.7 inches infiltrates to

- the shallow ground water system (Patt, 1976). Therefore, there currently is no
*driving force to carry nitrate directly from Site 17. Irrigation of the golf course

required an estimated 485 acre-feet per year in 1973, of which about 200 acre-feet,
or 0.18 million gallons per day, recharged the shallow ground water system (Patt,
1976). The absence of a monitor well completed in the shallow ground water system
between the golf course and Site 17 makes it impossible to estimate the amount of

- nitrate that is being carried from the golf course to the water table.

1,1,1-trichloroethane was detected in one of the base wells (well 12) and in all
three monitor wells. The source of 1,1,1-trichloroethane in the monitor wells may
have been waste solvents disposed of in the landfill or discharged in the percolation
ponds from the former wastewater treatment plant. The source of the

1,1,1-trichloroethane in well 12 is unknown, although solvents were disposed of at
Sites 17, 15, and 24, and leachate from any of those sites could be captured by the
hydraulic gradient created when well 12 is pumping. However, some of the area of..-

"- influence in well 12 is beneath off-base areas. 1,1,1-trichloroethane does not readily
sorb onto soil particles, so it can be carried by downward percolating ground water
with minimal attenuation (USEPA, 1979).
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The extent of contamination due to 1,1,1-trichloroethane includes shallow
ground water beneath the landfill and areas south of the landfill and the deep
aquifer in the vicinity of well 12. The presence of elevated nitrate concentrations;%
in shallow ground water south of the base indicates that there is also potential for ..

migration of 1,1,1-trichloroethane south of the base.

The four remaining contaminants, aldrin, DDT isomers, phenol, and toluene, were
. each detected in three or fewer samples and show no oatterns that define the

extent of contamination in the area north of the golf course. Contaminants
detected in the monitor well samples show that the extent of contamination includes -_

the shallow aquifer in the area south of and probably including Sites 1, 17, and 24.
There are no analyses of samples from off-base wells that included organic chemicals..
from which to estimate off-base contamination. The extent shown by nitrate may

serve as a rough approximation, but organic constituents behave differently in the
subsurface environment, and the extent of organic contamination should also be
different. As discussed above for well 12, the hydraulic gradients in the artesian
aquifer created by pumping wells 11, 12, and 13 can intercept leachate from any of
several disposal sites. This makes it very difficult to estimate the extent of
contamination due to any single disposal site or contaminant. Further, the
contaminant may have entered the well below or through fractures in the borehole -. .-

seal.

In general, the extent of contamination shown by the six detected parameters
in shallow ground water samples include Sites 1, 17, and 24; areas to the south of
those sites; and, according to Kaufmann (1976), nitrate contamination extends almost
a mile south of the base. The extent of contamination in the artesian aquifer north

b of Sites 1, 17, and 24 is difficult to assess because there was no pattern in the
contaminants detected in the base wells. The hydraulic gradients created by
pumping the base wells and the downward gradient from the shallow aquifer to the

" deep aquifer could induce contaminants from any of several disposal sites to migrate
to the base wells. --- .

' 2. Extent of Contamination at Sites 15 and 20

Soil analyses yielded no evidence of contamination at Site 15, and only one
sample from 6 feet below ground at Site 20 contained any contamination. Based on
these results, there is apparently no significant contamination at these sites.

[41]



3. Evaluation of Contamination at Sites 1, 17, and 24

Six constituents were detected at one or more of the base or monitor wellp
samples. Nitrate exceeded PDWS. As discussed previously, nitrate contamination is
limited to shallow ground water in the vicinity of the monitor wells. Therefore, the
base water supply is not threatened at this time, and the principal concern is the
elevated nitrate concentrations in shallow ground water that were found in the
monitor wells and reported for private wells south of the base.

.t.

Nitrate in shallow ground water in the vicinity of the monitor wells does not

pose a health risk for the base because the base does not utilize shallow ground
water for any purpose. However, it is possible that nitrate from Site 17 has

contaminated the shallow ground water that is used for drinking water south of the
base, thereby creating a moderate health risk. The health risk is deemed moderate
because shallow ground water south of the base is not severely contaminated. The
maximum nitrate concentrations reported by Kaufmann (1976) are only about a factor

of two above the drinking water standards, and only one of the concentrations in
the monitor well samples exceeded the PDWS of 10 mg/L as N (16 mg/L as N in
DVI-3). Further, the percolation ponds at Site 17 were taken out of operation in
1972, thereby terminating both the suspected principal source of the nitrate and the
infiltration that may have been carrying nitrate to the water table. Since then,
only a negligible amount of infiltration is created by the fraction of precipitation
that is not evaporated or transpired. Currently, only golf course irrigation has the
potential of generating enough infiltration to carry nitrate through the water table,
but it is unknown if the infiltration is creating any contamination. There does not " -" -

appear to be a substantial plume of ground water highly contaminated with nitrate -" -"

originating from Sites 1, 17, and 24.

4. Evaluation of Contamination at Sites 15 and 20

Based on the fact that no significant evidence of contamination was found at
Sites 15 and 20 during this study, there does not appear to be a health risk

associated with these sites. b
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V. ALTERNATIVE MEASURES

U This section describes several alternatives for further defining the extent and

magnitude of ground water contamination that has been identified at Nellis AFB.
The alternatives include installation of four additional shallow monitor wells, .
resampling the base wells and monitor wells that were sampled once during Phase I,

Stage 1, addition of major cations and anions to subsequent ground water analyses,
monitoring of selected wells in which contaminants are found, and inventorying and
possibly sampling private wells and septic tanks south of the base where nitrate

contamination in shallow ground water has been reported. Each alternative is
discussed below.

The results of Phase I, Stage 1 did not provide enough information to I ,

adequately define the shallow ground water regime. In fact, the results were

somewhat contradictory to what was expected. For example, CH2M Hill (1982) and
Kaufmann (1976) anticipated that shallow ground water would flow southeast or east

on a regional basis; however, water level measurements from the monitor wells
installed by Dames & Moore indicated that the shallow ground water gradient
apparently slopes to the west or north. Based on our analyses, it is questionable
whether the monitor wells are actually downgradient, and it appears that the monitor

wells may, in fact, be upgradient from Sites 1, 17, and 24. Further, more
information needs to oe collected about the shallow ground water system before
reliable estimates can be made of the extent and magnitude of shallow ground water ..

contamination.

It is recommended that four additional monitor wells be installed at locations

shown on Plate 2. For ease of reference, these have been numbered DM-4 to DVI-7.
The basis for each well is as follows: I.

DM-4 and DM-5 - Water levels from these proposed wells and the existing

monitor wells would define the attitude of the shallow ground water surface .-

and would indicate the direction contaminants are migrating from Sites 1, 17,
and 24. _

DM-6 - This well should be located north of Sites 1, 17, and 24 and would
provide needed information on the shallow ground water gradient. However,

DM-6 may intercept infiltrating irrigation water from the golf course and would
indicate whether the golf course is a significant source of nitrate
contamination. Located near base well 13, DM-6 may also provide information

on the degree of hydraulic communication between the shallow and artesian
ground water systems through a comparison of water level fluctuations and

water quality in the two wells.
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DM-7 - This well, located north of the golf course and next to base well 11,
would yield water samples that should be minimally affected by infiltration of
irrigation water from the golf course. Information gained would include better
background water quality data for the shallow aquifer system, better definition

of the elevation of the ground water table surface, and data on vertical
hydraulic gradient.

The four additional wells would be completed at a depth of about 120 feet and
would be constructed from PVC casing and well screen similar to the monitor wells

installed for Phase II, Stage 1 (see Section III).

The base wells and monitor wells should be resampled to confirm the presence
or absence of the parameters in the first analyses. Most of the organic constituents
were at or below detection limits in the ground water samples. At these very low
concentrations, ambiguities in the analytical results may erroneously indicate the

,presence or absence of a constituent. Resampling would confirm the existence of
aldrin and other organic constituents that may have been falsely identified or
overlooked. Extraction of large volume samples and double column confirmation -...
would provide lower detection limits and positive confirmation of components ""'""""
detected. This second round of sampling should include the additional monitor wells ..- .
described above.

The major anions, cations, and drinking water parameters listed in Table 8
should comprise the analyses of all subsequent ground water samples to more
accurately assess ground water quality in both aquifers beneath the base. The .- -

additional parameters will provide a detailed characterization of the ground water
. composition in both ground water systems. Tracing the changes in composition of ...

ground water from different areas beneath the base will show the effects of mixing

of various waters, and would indicate the impacts of the various base facilities and
disposal areas on ground water quality. One or more of the anions such as chloride
or sulfate may serve as an accurate contamination indicator. The cations, along
with the anions, generally define a "fingerprint" of a particular ground water type

that can be recognized among different samples. Comparison of the ground water
types can show the occurrence of mixing of shallow and artesian ground water or

- - the addition of contaminants to the ground water systems.

The wells in which contaminants are confirmed should be sampled three more
times at quarterly intervals to define the temporal variation of the concentrations.
The analyses should show the relationship of contaminant concentrations and seasonal
pumpage and would help to prioritize the contaminants that may warrant remedial
action. The quarterly monitoring, where necessary, would include measurement of

the water level and analysis of the confirmed contaminants plus pH, specific
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TABLE 8

RECOMMENDED PARAMETERS FOR FUTURE GROUND WATER ANALYSES

Cations Organic Constituents

Calcium EPA 601 and 602 Purgeable
Magnesium Halocarbons and Aromatics
Potassium
Sodium

Anions Pesticides

Sulfate Aldrin
Chloride Dieldrin
Fluoride Chlordane
Bicarbonate DDT isomers
Carbonate Endrin
Nitrate Endrin Aldehyde

Heptachlor
Lindane

Others

* pH
Specific Conductivity
Total Dissolved Solids
Lead
Oil and Grease
Phenol
Total Organic Carbon
Total Organic Halogen



conductivity, TDS measurements and the major cations and anions in Table 8 to

indicate general water quality. Sample collection and analytical methods would be
the same as those employed for Phase II, Stage 1 and are described in Section Il1.
After samples have been collected for the three quarters following the resampling, -.

66' the results should be examined, and the need for either continued monitoring or
other actions should be evaluated at that time. .. ,..

-. If information about the shallow ground water system collected during the next
phase indicates that hazardous levels of contaminants may be migrating from the
base to private wells used for drinking water, then an inventory should be conducted

" of private wells completed in shallow ground water downgradient of the base. The
purpose of the inventory would be to identify the number of private wells in use in

' areas that may be affected by contamination from the base. The extent and
magnitude of contamination caused by the base would be directly proportional to the
number of private wells adversely affected by the contaminants. The results of the

inventory may also reveal other potential sources of contamination in the vicinity of

the private wells. The inventory should include the following information: well

- depth, completion date, casing size, screened interval, lithologic log, yield, use, daily
- extraction, static and pumping water levels and elevations, appearance of water,

condition of surface seal and evidence of nearby contamination sources (i.e., heavily
fertilized lawns or gardens, livestock, garbage dumps, waste petroleum products, or

septic tanks). Some of this information may be available from the Department of
Water Resources or State Engineer, but the remainder should be obtained in the
field for accuracy. Because the inventory might create considerable public concern,

it should be done only if hydrologic information shows little doubt that the base is a
potential source of contaminants in the shallow private wells.

Prior to 1972, water infiltrating from the percolation ponds at Site 17 and golf

course irrigation were significant sources of recharge to shallow ground water and
maintained a driving force carrying contaminants to the water table. Currently, golf

course irrigation is probably the principal source of recharge of the shallow ground
a water. Although sewage effluent is no longer used to irrigate the golf course,

excess irrigation may be a significant driving force to leach contaminants from the
soil and carry them to the shallow water table. According to Patt (1976), golf

" . courses in the Las Vegas area in 1973 were irrigated with volumes of water ranging
from 2.7 to 11.5 acre-feet per year, while the Nellis golf course was irrigated with
7.82 acre-feet per year. Overwatering may create net downward infiltration of

" water which could leach contaminants from the soil, especially the part of the golf

-. course built over the former landfill. The permeability of the unsaturated zone
between ground surface and the water table increases with the soil moisture content,

and by minimizing soil moisture content, contaminant migration can be slowed or
attenuated. Excessive fertilization adds more nutrients such as nitrate to the soil
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than can be utilized by vegetation. The excess may migrate downward increasing
the already high nitrate concentrations in shallow ground water. A study should be
conducted to evaluate current irrigation and fertilization practices of the golf
course. If excessive watering or fertilization is indicated, optimization studies and
procedures can be recommended.

p Contaminant plumes may often be defined using surficial resistivity surveys.
Ground water carrying contaminants generally contains a higher concentration of -
dissolved solids and is consequently more conductive than ground water upgradient
from the contaminant source. The contaminated ground water might then be
identified by its relatively low resistivity. The advantages of resistivity surveys
include the capability to cover large areas in less time and at relatively less cost
than could be done by installing wells. A combination of resistivity surveys
calibrated with a small number of wells may provide a very cost-effective and
informative subsurface investigation. However, the disadvantages of the technique
preclude its use at Nellis AFB. The large depth to shallow ground water severely
diminishes the resolution of the survey. The technique requires a significant
resistivity contrast between the contaminated and uncontaminated ground water. As
discussed previously for nitrate in the shallow ground water system, there does not
appear to be a contaminant plume composed of contrasting water quality originating
from the base. There are significant differences between the nitrate concentrations
in the shallow and artesian ground water systems, but the resistivity survey would
only detect the shallow ground water system. ConceRtrations of the other
constituents are too close to detection limits to create the necessary water quality
contrast.

Borehole geophysical methods such as resistivity, self potential, density, and
gamma radiation are often used to characterize and correlate geologic and hydrologic
conditions. However, they would not yield significantly more subsurface information
than that collected during the drilling and sampling carried out for Phase II,
Stage 1. Like surficial geophysical methods, borehole methods yield the most
information from sediments with contrasting properties such as composition, grain 5
size, moisture content, density, or degree of consolidation. The shallow sediments
beneath the base consist primarily of clay and silt without sufficiently contrasting
characteristics, which would make the borehole measurements at Nellis AFB . -

relatively useless.

* Unsaturated zone monitoring is a method of investigation that is used to
characterize the quality of water in the soil pores above the water table. The
sample is collected in a lysimeter that is buried at some depth beneath the area of
investigation. A lysimeter is a porous ceramic container with separate sampling
vacuum hoses attached to it. Soil water is collected by evacuating the lysimeter
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and then pressuring it to retrieve the sample. If the soil moisture content is low,
up to several days may be required for soil water to seep into the lysimeter.
Lysimeters are useful because they provide samples of downward infiltrating water
before it reaches the water table. They can be used to isolate sources of ground -.-

-, "" water contamination. - *

The main disadvantages of lysimeters are that the porous ceramic filter plugs
with soil or the hoses break or collapse. Their usefulness at Nellis AFB would be
limited by the lack of infiltrating water because of the high evaporation rate.
Lysimeters might be useful beneath the golf course to collect samples of irrigation
water as part of a program to optimize irrigation procedures.

Nitrogen isotopes have been used to distinguish between nitrogen generated by
fertilizers and human or animal wastes. The technique is based on the relative
enrichment of nitrogen-14 and nitrogen-15. At Nellis AFB, this technique could be
used to determine whether nitrate in the shallow ground water samples originated
from human wastes at Site 17 and septic tanks, or from fertilizers at the golf
course. The disadvantage of isotopes is that there is enough uncertainty in the
isotope analyses that supporting hydrologic evidence is needed to corroborate the
results. Therefore, the use of isotopes at Nellis AFB is premature until the shallow

* . ground water flow regime is better known.

148 I
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V. CONCLUSIONS

The following section contains a summary of the conclusions reached after F
completion of Phase I, Stage 1. Recommendations for the next phase of IRP are
given in Section VII. Attendant costs are given under separate cover in Appendix K. ,

The results of Phase I, Stage I showed that two ground water systems exist at 'N

Nellis AFB. The shallow ground water system occurs in approximately the upper
200 feet of sediments and is maintained by upward leakage from the deeper artesian
ground water system and surface infiltration from precipitation, septic tank leachate,

and irrigation waters. Current shallow ground water levels are approximately 90 to
100 feet below ground surface. Many domestic wells in the vicinity of Nellis AFB

-- are completed in the shallow ground water system. Although the regional shallow .
ground water gradient is reportedly toward the south and east, shallow ground water

levels in monitor wells installed during this investigation appear to be affected by

base well pumping and indicate that shallow ground water gradient in the vicinity of

the base may be toward the northwest.

Beneath the shallow ground water system are several artesian aquifers that

comprise the principal ground water supply for not only the base but also the major
ground water users in the Las Vegas Valley. Artesian water levels range between
90 and 110 feet below ground and appear to form a depression in the vicinity of

base wells 11, 12 and 13. The deep artesian aquifer is recharged primarily by -

* precipitation in the mountains surrounding the Las Vegas Valley.

Although the shallow ground water system has a low transmissivity, there is a

small degree of hydraulic communication between the two aquifers. A comparison of

the artesian water levels measured in base wells and shallow ground water levels
measured in domestic wells since 1950 showed that the shallow water levels declined

at the same rate as the artesian water levels. This indicates that, as the artesian
, .water levels decline, recharge to the shallow aquifer decreases and causes shallow

ground water levels also to decline. Therefore, it is possible that shallow ground

water levels north of Sites 1, 17, and 24 are lower than shallow ground water levels _.
in the vicinity of the monitor wells installed south of those sites. If this is true,
then the monitor wells may be upgradient rather than downgradient from the disposal

sites.

It is also possible that shallow ground water levels in the vicinity of the base
production wells are higher than the artesian water levels, thereby creating a

downward hydraulic gradient. This is significant because a downward hydraulic

, . gradient may induce contaminants from the shallow aquifer to migrate to the
artesian aquifer. However, more information regarding the shallow ground water

[49.
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system needs to be collected to better define the relationship between the shallow

and artesian ground water systems.

Contaminants that may have originated from past waste activities at the base
were present in samples from the base wells and monitor wells. Nitrate, phenol,
1,1,1-trichloroethane, toluene, aldrin, and DDT isomers were present in one or more

ground water samples. Nitrate in the DM-3 sample exceeded PDWS. Aldrin

determinations are suspect, as discussed previously.

Nitrate was detected in all the ground water samples. The concentrations were

low in the base well samples and near or above drinking water standards in the
monitor well samples. Although the nitrate concentrations pose no health risk for L ".'
the base, there is a possibility that Sites 1, 17, and 24 may be the source of

elevated nitrate concentrations in domestic wells immediately south of the base.
Reported nitrate concentrations from this area are high enough to create a moderate
health risk. However, the shallow ground water system in that area must be better
defined to determine the source of the nitrate and to determine whether other

contaminants are migrating from the base.

°_".
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VIl. RECOMMENDATIONS

The recommendations presented in this section have two primary purposes: (1)

to collect information to further define the ground water regime in the vicinity of
Sites 1, 17, and 24; and (2) to confirm the presence and determine the temporal
variation of contaminants in the shallow and artesian ground water systems beneath

L the base. -

Further definition of the ground water regime is necessary to establish the true

downgradient direction from the disposal sites and, hence, the direction of
contaminant movement. This is necessary in order to determine whether ground
water contamination has resulted due to past disposal practices on the base, and to

estimate the magnitude and extent of contamination. .•

Various alternative measures for achieving these purposes, along with detailed

discussion of the information that would be obtained, are given in Section V of the
I main text. The following gives our recommendations for additional study at this

time.

The first recommendation is to install three additional monitor wells surrounding

Sites 1, 17, and 24 at locations shown on Plate 2. The new wells would be located
[ immediately east, west, and north of the three sites and are designated DM-4, DM-5,

and DM-6 for the sake of reference. Information from the three new wells, along
with the three existing monitor wells, will better define the shallow ground water

* surface and the degree of hydraulic communication between the shallow and artesian
ground water systems, as discussed previously. Completion and sampling of proposed
well DM-7 is not recommended at this time, since serious ground water contamination
has not been confirmed.

The second recommendation is to resample all the base wells and the new and
" -. existing monitor wells for the parameters in the first sampling round plus the major

cations and anions listed in Table 8. This round of analyses will confirm the
presence of contaminants in the two ground water systems, and the additional
parameters will characterize the chemical nature of ground water beneath the base.
We recommend that larger volume samples be collected and extracted for organic

analyses, and that double column confirmations be run.

The third recommendation is to monitor ground water quality with time by
collecting three additional quarterly samples after the resampling from wells in which
contaminants were confirmed, and analyze them for the parameters listed in Table 8.
The results will show whether contamination is increasing or decreasing, and the
water level information will indicate temporal changes in the direction of

. .-.-. . .
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contaminant movement. After a year of monitoring, the results should be reviewed

and a decision made to continue monitoring or to pursue other courses.

A domestic well inventory is not recommended until there is adequate

hydrogeologic basis for suspecting that the base is the source of contamination south

of the base. Because of the public concern created by the inventory, it should be

done only when deemed necessary.

The fourth recommendation is to evaluate the rates of irrigation and

fertilization of the golf course to determine if this is presently a contributor to the

problem.

Other alternatives discussed previously are not justified at present, in our

opinion, and are not recommended at this time.

The following summarizes our recommendations and rationale:

Sites Recommended Action Rationale

1, 17, 24 Installation of 3 additional To define the shallow ground
monitor wells encircling water table surface and
Sites 1, 17, and 24 the relationship between

shallow and artesian ground
water systems

1, 17, 24 Resampling base wells 6, 11, To confirm the presence of ,K 12, 13, and 14, and existing contaminants and characterize .--

and new monitor wells for shallow and artesian ground
halocarbons, aromatics, Desti- water quality

cides, nitrate, and other
major cations and anions

1, 17, 24 Collect 3 additional quarterly To determine temporal varia-
samples from above wells for tions of ground water quality
confirmed contaminants and and trend of contaminant
major cations and anions concentration

15, 20 No further action No significant evidence of
contamination

.......
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APPENDIX A

ii LOGS OF BORINGS, MONITOR WELLS,
BASE WELLS, AND SELECTED OFF-SITE WELLS
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LAUUIATIY TEST BORING 1
BATA UPITED

, i
- : -"s.:

", "- , SYMBOLS DESCRIPTION
SM BROWN CLAYEY SILTY FIlE SAND TO SANDY SILT WITH

O 0.6 23 j I. TRACE OF GRAVEL, DAMP
,. 0 2.0 GRADING TO DAME BROMN

I 0 INCREASING CLAY, DAMP

0 3.6 47

, 8 ~GRADING TO LIGHT BROWN, DAMP
O 3.6 62

0 4.6 62

0 3.8 7 INCREASING CLAY

0 1.2 29

.I - - 0- L 1.63INCREASING SAND

0 1.6 41

x X X 0 2.6 S2

0 0.8 29

0 1.B 403
1 1  .0 . .8 ~TRACE OF GRAVEL

0 2.0

2.2 80/!

0 1.8 WHITE CLAYEY/SILTY SAND

0 1.8 95 i CALICHE

a91 Z.z 04

BORING TERMINATED AT 20.0 FEET ON 11/8/83.
NO GROUNDWATER ENCOUNTERED.

31

is

4I

LOG OF BORINGS
.y Dames & Moore Plate A-I

... . . . . . . . . . . . . . . .
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t~U1AIIATIII TEST BORING 2
DATA REPORTED

ELSE WHNE -

a
cm -- = =2 -- 

a -SYMUOLS DESCRIPTION
-, CL BROWN MEDIUM TO FINE SANDY SILTY CLAY. TRACE

0 2.4 6 1 OF ROOTS. DRY

x x x 0 4.6 a I

- - - 0 2.3 37 DECREASING SAND

0 2.0 47 9 INCREASING CLAY. DAMPP~

I x x 0 1.8 31 3 1

0 1.2 24 0

*-0 1.0 16 1 INCREASING CLAY

-0 1.2 a I INCREASING SAND I
x x ...L. a .i 13 0 AM

O 1.4 14 1

O 1.0 5 3DECREASING SAND

- - - 0 0.8 35 1

~~0 0.4 44L

O 1.6 6

0 1.0 8

- - i- ~ 100/0

-a 0.8 42 INCREASING SILT

BORING TERMINATED AT 20.0 FEET ON 11/8/83.
NO GROUNDWIATER ENCOUNTERED.

* - ~~LOG OF BORINGS____ ________

e y Dames & Moore Plate A-2 .§.~

........ ........................................... whim . .
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LABORATORY TEST BORING 3
DATA IEPOHTEO-

ELSEW HEE 2-

Ca La -

a " "-- SYMBOLS DESCRIPTION
ML/ BROW CLAYEY SANY SILT TO CLAYEY SILTY

x x x 0 2.4 123 54 FINE SAND.oA

O 1.0 7 -

O 1.4 113

0 1.5 213 LIGHT BRUN
0 1. ~o DAM

0 1.0 84 TRACE OF ROOTS

2 2.0 60 3
0 1.7 . - CL/ LIGHT BROWN SANDY SILTY CLAY TO CLAYEY SILT.ML DAMP -

x x 0 2.8 213 ML

ae 1 1.8 10 1 DA

o 2.4 17 "

0 1.6 49. .
6 M./ BROWN TO LIGHT BROWN CLAYEY SANDY SILT TO

0o.2 64 SM SILTY SANO

0 1.2 388 -

ia -2 .0 A 32 1

O 1.5 56 3 ROCK FRAGMENTS

o 1.8 38 -

0 1.2 50 1

25 - - 0 1.0 44 3

BORING TERMNATE AT 20.0 FEET O 11/8/83.

NO GROUNDWATER ENCOUNTERED.

35

4•- "

LOG OF BORINGS
ey Dames & Moore Plate A-3

.~...- . . . . . .. . . . . . . . . . . .
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0.LANSIATUIT TEST - -BORING 4

DATA REPOITED
EL EINHENE ,:

- - a

SYMBOLS DESCRIPTION
ML14/ BROWN FINE SANDY CLAYEY SILT TO SILTY CLAY.

a 1.9 7 H CL MOIST

0 24INCREASING CLAY

x x x 0 2.6 8

0 2.5 73
- - - ... . 5 L

2 25 21 HINCREASING SAND

O 3.2 53LIGHT BROWN. DAMP

o 4.0 36

o 3.2 593

ii -- - ..- 0.

S I x 0 6.0 47 9

0 3.6 16 0

0 5.0 18 CLAY POCKET

C.0 4.6 21

is - - .6 32H

o34

073 H AM,

0 373

- -0 353

- 27 3INCREASING SILTL

BORING TERMINATED AT 20.0 FEET ON 11/8/83.
NO GROUNDWATER ENCOUNTERED.

25

LOG OF BORINGS______ ______

isv Dames & Moore Plate A-4



LABORATORY TEST BORING 5
DATA REPORTED

ELSEIHERE .i

• , ..- - .

SYMBOLS DESCRIPTION

CL BROWN FINE SANDY SILTY CLAY TO CLAYEY SILT WITH
Lo TRACE OF ROOTSMOIST

0 13 INCREASING SAND

O 20 DAMP

0 ~ 'INCREASING SANDS xBOx d TO LIGHT B ROWN CLAEY SILTY FINE SAND.O 47HDAMP

II U U 34 0

D a
0 a

II - a. - 2 INCREASING CLAY

0 16 INCREASING CLAY

0 00

'052

S2i 
- 32 a INCREASING MOISTURE

BORING TESINTEO AT 20.0 FEET ON 11/10/83.

NO GROUNDWATER ENCOUNTERED.

: 3 0

. -

I _ _ _ _ _

i LOG OF BORINGS______ ______

.Y Dames & Moore Plate A-5
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LAIIIATONT TEST - BORING 6
DATA REPOTED

ELE wEI 5 SYOL ECITO
ML LIH-RW OBWCAE AD ITT IT

0 68

0 26ICESNGSLYCA

321.1 IREASIN CLAY Y L

o 21

o 26 xis INCREASINGSL CLAY

a 19l

x ~ ~ 17 o~
- -CLAY POCKETS

0 11

0 7i

23 - - L - 6 I S rZ!M BRON SILTY SAND
BORING TERMN ATED AT 20.0 FEET ON 11/10/83.
NO GOUUONATER ENCOUNTERED.

40 -- .- *INSTUMENT MALFUNCTIONED

r
LOG OF BORINGS

rey Dames & Moore Plate A-6



LAIDIATIOT TEST BORING 7
DATA REPOTED - .

EL EVIEK E
- "-- " ;.''

rm 4 
I- m.,U .n r

= : SYMBOLS DESCRIPTION
ii " LIGHT BROW CLAY Y FIE SANDY SILT T 9.11'-

x 0 s FINE SAND. DM

0 43

SO INCEASING SILT

- IX 57 3

O

SO/ INCEASING FINE SAM

o 66

0os
-_0 ]li ?im OiS I

03 P00(1T 0F IBOS SAuDY SILTY CLAY II

o is 3TRACE OF GMVEL

0 4

-0 2 O.AE FIE S OE SILT, M
0 -0

ONEG OFRNIBTWND AT 20.0 FEET C 1/20/33.

NO GR0tX=ATER ENCOWUEREV.

.>'. ..

35

4- *INSTRUMENT MALFUNCTIONED

LOG OF BORINGS
rsv Dames & Moore Plate A-7 -

; . . . . . . . . . . . . . - .. - . .



LAIIIATUIV TEST BORING 8
DATA REPORTER .

-' -. ELSEWUEIIE -I

ale 
k2 

l':i ~- -- i
2" " - . SYMBOLS DESCRIPTION

IRON SILTY FINE SAND IT TRCE OFCLAY.

Sx 1 0 if-

10 25 I ML LIGHT BMW FINE SANTY CLAYEY SILT. MOIST

- - -- . ,

isK X 1 0 20 Ul

x x x o "

0 4

012
x 1 0 - 44 OL mu SILTY CLAY POCKET. MOIST

0 72 UIROCX FRAGMENT

1 5  g 31 I VICREASIN6 CLAY

o 2111
0 24 MEIU ,q 1 1 a SILTY SAND

0 401

0 U48 SAND SEAMS

0 is - - i 9 INCAEASIN6 MEDIUM TO FINE SAND

BORING TEVIINATED AT 20.0 FEET ON1/1/3
NO GROUNDWATER NCONTRE:-:. .

L 4

451 1 - * ANSTRUMENT MALUCTONED

LOG OF BORINGS__ _ _ _ _ _ _ _ _ _ _

ramy Dames & Moore Plate A-a

%I
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LuaIow Tilt BORING 9

DATA m RI TES

.= -- '

• , ,,, SYMBOLS DESCRIPTION,- . ,
•~~~1 BROW~ SILTY FINE SAND WITH TRACES OF CLAY AND .'.

FILL " % -
' ~~FOR :.% ,"I DRILL

PAD

_ DAK BRAOW CLAYEY SILTY SAND TO SN'S SILT

o C I LICHT W CLTEY SUT SILT. DMP

A A 0 3;
- - - 33 HINCREASING FINE SAWG

o 29-
os - . *. - n I. L ,'." ''.

o * ~4 SANDY SSILTYCL.AY;" ~ ~ ~x x o 9 / I . .c : -/
x a 10 ,~ CM.ICI(

- " - 0 SO/ 4EDI M TO LIGHT BMW CLAYEY SAND SILT

0 Sil

11. 461
1 14 H CL HEOUIIN BW IlE SANDT SILTY CLAY, DAMP

x x 0 17 x .1.

- - I SILTY SAo POCKET

h - - a 131 TRACEOF GAVEL.DAMP| "0 13 BESPECKLED WITH LIGHT BROWN .r..

" x X 0 35 1 ]/2" THICK MOIST SEAM AT ZZ.0 FEET

"- "" 27 "

0 221
0 2 I 3I

BORING TERIINATED AT 2S.0 FEET ON 111183.
NO GRIOUINDATER ENCOUNTEEO.""

43 - - -*NSTRUMENT AFN OE

LOG OF BORINGS
r'oy Dames & Moore Plate A-9



2 LMINUATORY TEST - -BORING DM-1
AT RELPTEDE SURFACE ELEVATION: iaou~ FEET

WELL ~-2: g
CONSTIUCTION Z SYMBOLS DESCRIPTION

- 56..... - -CL BROWY SANDY CLAY

0 9l

0 .

hCL BROWN SANDY CLAY

WATER LEVEL MEASURED AT 92.2 FEET ON
11/5/83

- MI BROWN CLAYEY SILT

120 1V..... 0 -

BORING TERM~INATED AT 120.0 FEET ON 10/27/83.

LOG OF BORINGS
my Dames & Moore Plate A-10
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LAIORATOT TEST BORING DM-1
BATAEORTED , - SURFACE ELEVATION: 1R0E1. feeT,

ELSEWHERE SURAC ELVTO:io.F

mm.9

.
- ,, - m -. m 9 .

WELL Sm..
COISTRUCTION SYMBOLS DESCRIPTION

C-- - -.-
".

1p~ - -. U

L .. CL BROWN SANEDY CLAY -

-0 1 -21 ;

-q. . .. .- .-

* ** CL GRAY SANEDY CLAY

:.-.-L. 
-I

. 1

0 1

BRAY SAN DY CLAY LT

Q. 
• ff-- I

BO R1 TEEMIN A ED AT . FEET O 0/7/3

d .

. .

.£1-. 

-

rsam" .- -10

-. I BOIN1 ".-NTC A 10..-ETON102783

. .. . . . . . . . . . . . . . . . .. .... ... 
-.

*' -. .,* r -



[. ~~~LAIBORATORYI TESiT BORING DM-2.-.-:-
DATA REPORTER .

ELSE SURFACE ELEVATION: 1701.0 FEET

WELL z. TN BORING DM'.

COSTOKII m SYMBOLSDECITO
S4 TAN SILTY SAND .. ".-

- %- ,H

__ - .. "......o.L..

* .0

00

08 0

0 -1 1

b . CL BROWN SILTY CLAY

WATER LEVEL MEASURED AT 84.1 FEET ON
• .- /* U:-:-:':H

BROW CLAYEY SILT-. o .

.. ~o t~fJ0 1 -

BORING TER4INATEO AT 120.0 FEET ON 11/1/83.

138

146 " '

. :. _____
Ise

LOG OF BORINGS
.* . I ry Dames & Moore Plate A-il

". '. '_



LABONATIE? TEST - -BORING DIV-3 '

DATA REPORTER
ELSEWNEHESURFACE ELEVATION: 1.?FEET

WELL 1.

CONSTUUCTION 2 SYMBOLS DESCRIPTION

CL GRYSIT CA

CL LIGHIT BROWN SILTY CLAY
4.-2

sow.-. CL GRA SITCA

Lo .. * MLI GRAYIS14 BROWN SILT
11/5/83

ISO 16 1

0 o~ti. ML GRAY SANDY SILT

BORING TERMINATED AT 120.0 FEET ON 11/2/83.

130...

LOG OF BORINGSDae&Moe PatA1



* *,
•

SYMBOL TYPE OF TEST
"Is MOISTURE

00 QUICK MO TEST BASED ON ASSUMED SPECIFIC GRAVITY
MO M0ISTURE-D9NSITY

GO CHUNK DENSITY ON BULK SAMPLE

RD RELATIVE DENSITY 6
COMP COMPACTION CURVE S

. •CI CALIFORNIA IMPACT

cc COMPACTED CORE -
G SPECIFIC GRAVITY NAIO

HYDROGEIN ON CONCENTRATION 4-

MA MECHANICAL ANALYSIS

SA SIEVE ANALYSIS (20 ONLY) -

HA HYDROMETER ANALYSIS (*2811 ONLY) u

AL ATTERBERG LIMITS (LL & PL)

SL SHRINKAGE LIMIT -
i'-FS FREE SWELL

SS SHRINK-SWEL Is -

EXP EXPANSION
C (COL) CONSOLIDATION (COLLAPSE) o 1 20 so so Eo 70 BE USo L.
VC VIBRATING CONSOLIDATION

P PERMEABILITY LIQUID LIMIT

FP FIELD PERMEABILITY
UC UNCONFINED COMPRESSION PLASTICITY CHART

TRIAXIAL COMPRESSION TEST
TXUU I. UNCONSOLIDATED-UNDRAINED

TXCU 2. CONSOLIDATED-UNDRAINED

TXCUM 3. CUIMULTIPHASE*
i TXCuPP cs CU/WITM FORE PRIESSURE MEA SUREMdENTS

TXCD S. CONSOLIDATED-DRAINED

DIRSERS TESTR HM E"'" ~~~~~~~DS/UU .UONOIAEOUOANE

$CU 2. CONSOLIITAPHED-UNIRAIEEM
0SICO 3. CONSOLIDATED-DRAINED

OS ICDIM4 s CO/MULTIPNASE**
SLV TORVANE SHEAR (LAO VANE SHEAR)

SINCLUDES COMPLETE ANALYSIS, SIEVING AND HYDOMETER
*SERIES OF TESTS RUN ON SAMPLE

* INDICATES DEPTH OF UNDISTURBED SAMPL.E

2 INDICATES DEPTH OF DISTURBED SAMPLE

O INDICATES DEPTH OF SAMPLING ATTEMPT
WITH NO RECOVERY

t . INDICATES DEPTH OF STANDARD PENETRATION TEST

2 INDICATES DEPTH Of STANDARD PENETRATION
TEST WITH NO RECOVERY .

A ACKER SOIL SAMPLER
704 

t  
INDICATES DEPTH AND LENGTH OF

0 DAMES I MOORE, TYPE D SAMPLER 1 CORE RUN

P - DAMES 6 MOORE PISTON SAMPLER ROD (ROCK QUALITY DETERMINATIONI PERCENT
OF THE TOTAL CORE RUN HAVING AN UNFRACTURED

U DAMES & MOORE TYPE U SAMPLER LENGTH OF " OR MORE

T PT PITCHER TUBE SAMPLER PERCENT OF CORE RUN RECOVERED

NX - NX CORE SAMPLER • INDICATES DEPTH OF FIELD VANE SHEAR TEST

TW - DAMES & MOORE TYPE U SAMPLER NOTE
WITH THIN WALL ATTACHMENT UNLESS OTHERWISE NOTED SAMPLING RESISTANCE

IS MEASURED IN BLOWS PER FOOT REDUIRED TO DRIVE
SPT - STANDARD PENETRATION TEST SAMPLER SAMPLER 12-INCHES AFTER SAMPLER HAS BEEN SEATED

0-INCHES. A I4O-POUND HAMMER. FREE PALLING A
ST - SHELBY TUBE SAMPLER DISTANCE OF 30 INCHES IS USED TO DRIVE THE SAMPLER.

KEY TO SAMPLERS KEY TO SAMPLES

KEY TO
LOG OF BORINGS

my =Dams & Moore Plate A- 13

/ .'., . .. ..... %'., ,.. " . .,..',%', .. ,. ........ .- . . l. . ... - ,.*. . - . . .' .,' '. .. . . .' . .' . *' .' . * '. * ' . -' ,



GAPHIC LETTER

MAJOR ceVISsomG S1111111 SYMBMl TYPICAL DBBwIFTHIOE

* *ALLGRADED GRAVELS GRAVEL.

%OE I~TEO EO 5..: SART OAEII.ES LITTLE N

SOGERI
GMEEB ~ AN SILTY GRAVELGAVL &

- SLTVILTRE

MOREM" TLITTLEGRVESERM

SOIL GYRGRVELL
CLEA SLEREs 

AV LSFV

AAGOLITL O PE001G

5015.WEL G CR RAE SANDS GRAVELY
A SEE SADS. .ITTLE OR NO IE$

MORE TMASANEY

PIES POOLY RA DE SA S GRAVE

TIOR ~ ~ ~ S 1M1R O5511CAN.Y SAMTOS SNOLAY S

SLESROSYOU T.ILTYON

CIL A DS , I SAND S LN TLY

SSINDS ft-YPINLSGSEEPMASTICIS

ci.AS&OA MEO.MNLSTITYGRAELL
TIDYASI CLAYS Cf LOR TO L

40.5CAY4L1WTA CLAYS. SANO SAOCLASLY

CLAVY LIE A OON CLAY EY
I I ORGASI SIHT AS T AICT

FINE! SILTY NRA CLAYS O LowPLSrCT

0 LOLAEAI C OIATUM PAESI CITY SRASELLY

CMAEIL Ilm IasNORGs C A IC CLAYS, SILTY11L.

MILEMI CLYSOLAYSIIM

O ILTY CLASICITY WPLASICSILTY

PEAT*X UMI CA OS AY

NOT DAL YMOLSAR USD O IDIATEBODE UIN SOI CLASIFICAIOINSSADO

KEYT TOIL
OI IGZI1"WELILS LIOI CONTRUTINO NC^YOF.

Ift T._NOCAONC RET I T- B" DIA LATIITETERA

GRAVELAY PAC MEDIU TOSMEE

0.04 SLOTS TII RANCSIT

NOT UNIFIEDSAE SDToIDIAEODELN SOIL CLASSIFICATIONSYS E

KE TODms&Mor lt -

WEL COSRUTO

CONCETE - DIMETE

- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ V PIPEV. h . -'- *- -. . . -- . -* ..

~-.tS .~.s. . t. . sX~. . . . . .. . *5
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On-Base Well Records
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S
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-7.

• .. L N o.. .. ..

WELL LOG AND REPORT TO THE STATE R ec..........................'
W ENGINEER OF NEVADA Well No.......... ......

Permit NOA13769 -

~ ~ ... n' Do oetfi JIa
Owne.. lt . . - ...C .  .......................... Driller. . llen ", z- le " -e- -'

' A ddress.. -. .-----.--- -............ .. .... A ddr s .. . .-.- r7 r . - n .; . . . . o .-

- Location of well: F -W-2 1'4 Sec ....... T.,O..N S, .Rin..E . ... ........ l C

" or ............................ ......................................................................................... • - "

W ater will be used for....... .,. ..- ................................................... Total depth of welltfel /h-

Size of drilled hole.. ... 2 0 .. wt$'.. ....2 4m. Weight of casing per linear foo14l.i 7  &. 1i.e 2.
Thickness of casint..../ .0 ... ........ .......... ... ....................... Tem p. of water ....................

* Diam eter and length of casin .... " ' " " . . . ... .. ... .. .... " -d-

If lowinit well give flow in c.f.s. or g.p.m. and pressure .......................... . .. . ..
If nonflowing well give depth of standing water from surface . . .... ...........

fIf flo winz wel! de :ib e control w orks ............................................................. .................... ........
(tTY and s t of valre. e.t

Date of commencement of well .......... Sept --- ...... Date of completion of well p . - l'

T, Ipe of er!] rirt ietono 50A ..Cable trols.......
LOG OF FOR TIONS

Water.bcartni, Formation r-.From To rhtemhT o Perfora tons. Etc
rest feet fast p of mateal

0 4 4 TcP3Cil"
4 - 16 12 Calichto Chief aq .uifer (aster-tbeunrr

69 74 5 a~ sna rfrm1 73C t 7574 127 53 bo-I clay ,
2.27 130 sael Gavel Other aqu~fero .76.0 . ...tc .72Z130 165 30 $a-ly bron clay 127 to 130, 247 2

165 17 j10 1broum clay
175 182 7 hite clay -L5. 555 t:c.5- 182 200 18 bro:n 1 .i -,.vol 385 to 3ra55
200 235 35 brown clay _70to Bito235 240 5 sarAly bro'-.i clay . . .-
240 21:5 5 bro,-rn clay and -Gravel 81,E.-tG 128,2A5 247 2 'f.lte clay First- ot ....... tZ fl
247 250 3 canly ,ravva!
25C 2E5 15 !!;ht brown clay and yl vel255 Y 5 120 bro-vm clay Casing po.rtfated
385 405 20 iH--A brOi sand. Some veter!2405 "!0 5 sticky wet clay oo 2
410 -73 0 bro clay
47C 45 15 blue clay of rorauo-
4 5 g1. 4 n0 5 s y blue c ly S er4n0 530 40 blue clay _5/ 1 ..1/4 -Cr.w
530 555 25 brown clay
555 '560 5 Irater sand
560 650 190 sandy brourn clay -.
650 670 20 blue and g rey clay
670 673 3 w-ite sand

'... . .. .. .. . .. .. .. -.



.- T.~~V - . -.7 :,-. .

LOG OF FORMATIONS-onsiU..ad-

T Thicknem Ty fmtra

60, 17 -aa~ bon L 925- )40 blue clay wi~th strea-:s of
-~ 730 40O blue and brotin clay 34;;-n ~

7 i 2 0 b r o w n c a n e 4 - 4 h t C a - d l m
i70 ii) 'brow.n clay ~ 4--5 A~y lirht bluecly&l

0 780 20 ~rey emn 950--0,55 sard
.0 787 7 blue clay 955-l0C0 sandy- er'I clay & .o
'7 810 23 Gre7 es.nd
- D SI 8 blue--ray clay
-8 C3 10 Crey sand

2B 830 2 sticL-y r-e clay
30 657 '27 stic:- bla~ck c'ay
37 860 3 sandy blac!r and2 blue clay

50 90 4 tickry blue ca
C5 915 10 blue clay with streal.3 of line

I:; C2 S 0 bluo clay

WAING RZCORD

DtMs From To ,ao IGotn.Er
-as0Cg fett feet Uaik~-a* .runEc

20"1"; 0 100 l1CO' Cc-o-etc,,% n place writh 1:;C Cacks cf atraislt ce-ont,
i & it seelshoe S" 'K 20" C~ V 1, - ,.,

12 3/ 0 050 C-50' lin.?r v~t:,, -Wit ato zh:O 3" ',12 3/4"-c ,4/4" me-.Inc
pezrforated from 144 feet to e'6 .rtc. 5/32

1 '3~'arar arc-nd cir-o,.f erence 1-"betirecni rci;
irn7vl me:c-ed betesren 20" iivle and 1;-53/4' Niv~, '

4 GENERA.L TNrORUAT1OV-Pnmpjg Takt Qa1ty of water. tte.

WEL ORELES SATEMEM(Not to be filed in by Drllr)

- ' el I I as dr-i'ed -unde; miy j'urisdictiott and the... .......... . - . ......

ormfation is true Tormy best informanon and belief. .. I..... ... .. ......

ByLaene ... .......... ....

. . .. .............-..-

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



- -

WELL DATA

WELL f 6 FACILITY 4 490

LOCATION Nellie AFB

DATE ILLED 1951 D1?THI000'

DRILLR Allen Water Well Servlce

BOTTOM ELEVATION 842 TOP tA492 U ;.L DiAMrTER 20"

GRAVEL PACK Yes CASING DIAMT -R. 12"

CASING PERFORATIONS Location rot Known

COLUMN Sla GAGE LINE None

* PUMP SEATING 350' PUMP STAGZS 12

PUMP- MANUFACTURER Feirbenks Morse

SERIAL * PR 2953

TYPE SFaT LUBRICATION. Oil

MOTOR: MAIIIJFACTURER Fairbank Morse

HP AND VOL7AGE 75 PR 2953 220-440 TKANSFORMER CAPACITY

AU XrLARY ENGri1;E: DES CRIPTION BUDA Eng & u!po MjLS25_ Serial #359557
6 opW* c,'.

NVELL HntUSED IN BUILDING Fac #490

INITIAL PRODUCTION, 6PM 600 LATrST PRODTU'TION 239 December 1971

'b : -. . . . . .. *'-- i*-

I

. .-. . .

...................- . .'.........................,' . .... ... -.. "
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WATER WELL DATA; 4% 1

Well Depth:______________________________

Pump Setting: __________________

Producticn Column Diameter:_______________________

Casing Diameter: 17"' and locjLio .~ perforations

well Diamieter: 10 - well is 3rav -l packetd; not gravel j

packed < '201

Type drive shaft lubricat ion: Oil or Water_______________

Drive Shaft Diaretur______________________________

Electric motor: 7HP 7zO-Yq0 ~ Voltage

Auxiliary motor, type and HP 9A~ .J C de(Clr j'
Static water level:

Well design capacity: Ki Pi

Pump Description: Vertical tuI-bilL PUMPS, /2Stages.
bowl assc-iLly with. ratcd c.,pacity * GPm.

at 70H

Description of U,,luing :c-: 5ing LIC elI Uo- it havu rernovaule IIA.;c'

L

.6

7



. 'Log N o.............. ..
WELL LOG AND REPORT TO THE STATE Re. ... ,............... ...- .......... -.

ENGINEER OF NEVADA Well No ..................................

Permit No .. ..........
..- Do no fl in

Owner .... l il-.. A T ... p70 cr.-, ... ...............................Driller .. A. ! n -'atc'r-t, ell ..Se ,. -c
S............... ...... .................... Address ' l nd . ; . No ..

Location of well: . .ASee...9 .... T ., N S, R6 .E , in ........................ C y ........... ............... .................... C.

. C~~uasi-Lmnicipstl_ .,,.zWate ,ill be u d for .................... ......................... . . . . ..... a...

Size of drilled hole ..... 20R.....j .. 2..3/4.... ........ Weight of casing per linear foot4.:.7 --&-iner- 2 "

Thickness of caing....3/ 16". ----------------------------------------------------------. Temp. of water ................................ .................... ..............
Diameter and length of easing ........ .. . .C. .... To- al dep.. of well. ..... ..-

o,..e . ae... ..................

ffoWing well give flow in c.f.s. or g.p.m. and pressure .....................- . . .
-,:If flo -n w l gi e fo in e o g p m, a8 r ss e... ............................................................. .......... .................. .......... .]-i

If nonflowing well give depth of standing water from surface... .Tin ----.... .... ............. ..... . .......................................
. If flowing well de--rrihe control w orks .................................................................. ................... ...................................................: : ] .'.ffoigwl..~ oto ok (Type and size of Talve, etc.)

Date of commencement of well ............ . --- :...2T... 9,51 ...... Date of completion of well ..... ........ . -''-'-1.

Type Of Well rig......... .-.z' T pe of ell r~g................. e 's-L' on oe " --5 -- ---Ca b 1:e --t o o lis .... ............. ....... ..... ................ .... . ..........

LOG OF FORMATIONS
Water.benring Formation. Ca --

From To Thickess fPerforations, Etc.
feet feet feet Type of material

0 1 14 Top 3011
4 16 1 Ca 1 ch4DChief 'aquifer (water-ticurinr

16 69 53 i Lrowm clay fo.mation) L
69 1 74 5 .atar oaandand ,ravei from..0.to .750.
74 1 127 53 brovn clay
127 130 3 Esa- Zravol Other aquifers .76.0. ... tc.7. E
130 165 35 Tanly brovn clay 227 to 130, ?47.o 2
165 175 10 brown clay ...
175 1P2 7 wnite clay N85 ... to 405 .5.55.... L_,_182 200 18 broom clay a67 t 6avol. .. .........200 235 35 bro m clay 67 ... .....73......7. -:.'o 0 ,
235 240 5 sandly bro-n clcay
240 2'5 5 brow-n clay and gCravel 81S---. g... 95.':to
245 247 2 .f I te clay
247 250 3 sve1 First mctkr at .... ._..fe
250 2-5 15 1ight brown clay and 5ravel
265 3,5 120 br-o.m clay Casing prforated
385 4o5 20 FHrrd brown sand. Some wrote. 26 . -4-05 1 -! 0 5 sticicy wet clay from .244 ............- to .826.._
410 ;-70 60 brown clay
470 4t5 15 blue clay sizf of perforations -
435 49 490 5 sar~y blue clay5- "." ! 490 530 40 blue clay
530 555 25 brown clay
555 560 5 water sar"
560 650 90 sandy brown clay SAP
650 670 20 blue and Crey clay
670 673 3 wAite sand .

• .•.%- %

S..........' ...................... '.:?- ' . ,- "' ,.~ .. .. l- .-':","::"< i'J >-.---.... ". -.. ...-. S ':-" -:" "-" "1 :' ","- ---- "Z L-,--



LOG OF FORK&TIONS-0ofinued -

To Thckzeua Type of matr al

6c D 17 sandy brnin clay 925-940 blue clay vith streaks of
*1- 730 40 blue and brovm clay 94--5'ie-- -'i-K

750 20 brown sand 940-045 white Clay and lime
-0 760 0 broi.m clay 945-950 sa liy lizht -blue clay.---

0 78 20 950--955 srA-
0 bie 'clay 955-1000 sanY grey Clay & lime ...

17 810 23 grey sc.nd"
8.8 8 blue--cry clay

8 823 10 grey sand
28 830 2 sticky grey clay
30 657 "27 stlc-j black clay
57 860 3 sandy b2ack and blue clay
50 905 .45 sticky blue clay
C5 915 10 blue clay, with streo/:5 of lime
5 25 I0 blue clay

CASING RECORt) -

Diam. I From To "-o'E
casing feet feet"RemarkB"--eal, Oroud , Etc.

20"ID 0 100 100' Ceon'tcd in place 8"Aith 138 ,zacks cf straight cezn ,-

A bit steel shoe 8" X' 20:1 K( I's4
22 3/A 0 850 850' liner :Ith bit , atool zh.:e 6" 12 3 /4" X 3/4" macnino

perforated from 144 feet to 826, !-erforations 5/32
1 ' .- j" a,.art arc-e- circv.-ference 1I:" bet.eon row-:".

'ravel pcked bctpcen 20" he and 12 3/4" lst, i.
!/' to 5/8" .rvo!.

-4 GENERAL INFORMATION-Pumping Test, Quality of Water. Etc.

3.2 ll¢.3,n < 'z t C. " -c-r t - a,' 'A font ( re-t' of test r-

'. = . --.--- i'

-. - ,- . .4

DRILLERS STATEMENT (Not. to be filled in by Driller)
q"- - T.-*" .• - ;"
"tis well was drilled under my jurisdiction and the...................... ..... ... ..... ..

r o ' : . £Z " r"............... ................................... ........... ................. ........... ........ L " "

above information is true to mi best ffiformation and belief.
.S.igned ... . . ......................... .. ........... ........ ............. . ..

By . .- '.... . . . . ............................................................... ................. ..........

License............ .......... . .... ............ . ... .....

B 1 9..1 ............... ....-~~ Dre.D e .; . ............ ....... ............. .............. ............................. ...... ........... .... ........"..... ......... .... .- "..

Dated .. . ,.\.. :-......... . 95 .... ........... I............................. ......... ............................... ......... .,.-:

-" ,. ...... .......... . ................................................... ........ .... . ....... - % - %

-.. . . . .. ... < ,

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



WELL DATA:.

WELL, 6 FACLITY # 490

LOCATION Nellie AFB

DATE DRILLED 1951 Dr.PTH 1000

DRILLER Allen Water Well Service

BOTTOM ELEVATION 842 TOP iRA42s -Vr .LL DIATv[TER 20"

GRAVEL PACK Ye CASING DlAMETER 12"

CASING PERFORATIONS Location not Known

COLUMN SlE 9" GAGE LINE None Li
PUMP SETTING 350' PUMP STAGES 12

PUMP: MANUFACTURER Fairbanks Morse

SERIAL $ PR 2953

TYPE SGHkT LUBRICATION O _Oil___ __

MOTOR: MAN'UFACTURER Fairbankg More .

HP AND VOLTAGi; 75 PR 2953 220-440 TRANSFORMER CAPACITY___________

AUXILIARY ENGINE: DES CRTPTION BUDA Ena & EquipCo Mod #-L525 Serial #359557 1 i -

WELL HOUSED IN BUILDING Fec #490 _..

INITIAL PRODUCTION, 6PM 600 LATrST PROD'CTON 239 December 1971
Io%-.

.• Y . . . . ,

S .,. ..*



.. : . .-

WATER WELL QATA w "

Well Depth:

Pump Setting:__ _ _ _ _ _ _ _ _ _ .-.

Production Column Diameter:___.

Casing Diameter: and location, cI perforations

W0 well is gravel packed; not gravel

packed OS' rfr z ,L /

Type drive shaft lubrication: Oil or Water .iL.. ""__ _ _ _."

Drive Shaft Diameter:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Electric motor: 75 HP Z2-0 9 ) Voltage

Auxiliary motor, type and HP 6pq, rJC,,-.E { 1/) "-

Static water level : ______

Well design capacity: / ": GPM '.

Pump Description: Vertical turbine pumps, ___Stages
bowl assembly with rated capacity . GPM,

at TDH

Description of building housing the well. Do t, it have removable hatch? .

. .. . . . . . .. . . . . . * .. ,

i .. ._........ ....... .... ............................... :::::"



977 -",r .

P C PR IODI C MErASUR EM ENITS -Lo.ka'-LL Numberg.

Project ____________________ -. Above

Name MP:........t bove LSD'

liP description and sketch:

station ID (Rat-long)

WATER LEVEL, IN FT
DATE A -a

(/ay/ear) AULD WE B W ELOW LSD IB REMARKS -

*7 A r' z.--

;/ /19

/ /19 ______

/ /19 ___

//19 ______ ______________

//19 ______ _____________

/19 _ _____________

//19 ______ _____________5 / ~~~~ ~~~~/19 _______________

r//19 :I
/ /19 ___

r E Y PUNCH ING I NST RUCT IONS: Dupl icate col.- 5-33 for allI cards

1 JR=234*TzA*235N# (1 *237-1 (1) 3:~
19 20 34 44 49 56 61 62 67 68;

D-d Iv 0-0b s t r u CIIon T-neaby. Location sketch:
F-flogIng P- Puml ar M4 eC ently Pumped

G-rearby. R-recently V-foreIfln %vbstoanee kSs-

.c o I Pump Me i-ot her

Met had A-A IfII no A-reago ited 7-viecirfe tao
IF Of caltbroled S-,teel tbee Z-otlter

wesl-airlIns

Punched Entered _ Checked

Local Well No. __________



WAl I Ir L T.VtL LUUII NU ?UMMI
".3) PERIODIC MEASUREMENTS

' Project ___ _ E 4 ,.

Name __ HP t below LSD' ,

HP description and sketch:

DAEWATER LEVEL, IN FT m: ~~DATE ,%k
(mo/day/year) BELOW EOWIO W YRMAK

,..''' modv/ea) HOLD WET MP BELOW LSD , M_ BY "REMARKSj

..h .- .. .~2! ~: ~/-C w.
-19-. 4y1

L(_ _ _ O_' ;a-

oa/ /I19?2 /0; ,5 ., .. ~ '
0 1 9& -O /S 1,1 - - I1 &J :

-/z( Z.. 33 -18. S7 -I
-/ 1-44 'Y"

/ /19 ___ _ __ _ _ __ _ ___ ___ __ ___ __ ___ __ __

/ /19 -

/ /19 .._"__"_-.__-._.

/ / 19 ,._.__ _ _._ _
/ /19

/ / 19 _--__ _ _.--.

/ /19 -___ _ __ _ I__ _.___ _-___.'__ __ _

/ /19 -_-_--_... _-.-'.-__ _-_

/ /1 9 -__ _-___ _-___ _ ___ __ ___ __ ___ __ _-
/ /19 "1______

/ /19 _ _ _ _ _ _ _ _ _

/ /19__ _ __ _ _ __ _

/ /19 7__ _ _ __ _ _ _ _ _71__ _ _ _ __ _ _ _

/ /191

T 44 4. 5

KEY PUNCH ING I NSTRUCT I ONS: Dupl icate Col. 5-33 for all] cards

EliiIiZIQIIJI IR=234*T=A :235#1 ® -_ 23 7: 6 62 67 8 *25 19 20 34 44 49. 56 61 62 67 68 :". .'

--dr y 0-obstruction T-rnearby. Location sketch:
F-flowlng P-PumpIng recently Pumped . '

Site G - earby. R- recently V-foreign substanCe 6 ' L . .
.... .sflowing pumped X-surface waterH-n e arby. S -nearby. effectsrecently pumolne other

f I ow! n. :

Method A -aIrI Inea R -reaP or t ed T-e lectric tapeo ( of C -ca Ibrated S-steel tbPe 2-other; measure- airline

Punched Entered Checked

Local Well No. , .; "'

2, 2,•



L og ...................

'WELL LOG AND REPORT TO THE STATE lac .. ...............................

* ..- ..- . ~ENGINEER OF NEVADAPeitN.~ 0

nodr.st... fu .
1 Li .a o 4

Address..................-_ ................. ............... Adres.231. L'r~i, rNaAr
Locatin of ell:...... .............. ...i................. countv

..o.....r.. ........... ............... ................... I............ ............... .................. .......

*Water will be used for... . ~ .... ...... -......... ...... a dept of well...- 0 e

Size ,f drilled hole ..0". .. Weight of casing per linear foot..4Q... .. .. .

Tickness of casing.. ... ..... ................... Temp. of water ...... ........... .. ........... ...........

Diameter and length of casing...2P,". D ~.& 2 3 4 ' ............................
aaa 2In diameter lad under we inaide "imetor; easIng 12" in diameter 91 e outside diome;.r. I

If flOW-ing -rell give tow in c~fs. or pm. and pressure-.. .......... .. ...... . ..... . . . . . . i.

If nonflrwinL well give depth of standing water from surface. . s ....et .......... .... .......................

If fl x 'ell dr.-nf't control works ................................ ............... .......................... .........
(Typ5e and sitie of vlve. *te.)

Date of co2-.rrrncen,-ot of well . 7.12 . Date of completion of well. ~ t ..

* zr .' 5C A ctoi cn'be tools ...

LOG0 OF FORtMATIONS

10 30 20Chief aquifer -ater-bearing
30 50 20 -?-C f" AY formation)

50 6 1 Lrve from .4.5.to 252 . c.t

10 r'velly broim clay 420 4 Z91 .434 4.40.

177 209 32 brolvI Cla~y

*~-1 2 20 2,'C 0Q w1-t al-5..O 5.
a ~ ITc~ 591k to 525- §q7 109

Z28 " 0 12 b',c*.. clay
243 3 sticky x'VhitG clay 75,4_1q7.9

' 4 45 2 sandy li7ht brownt clay, First water at 7.0. teMeet
L245 2 =1 7 Srae1

2=? 27 21 brat.nl clay
73 22C 7 Ito-nca r rve aigproae

C 5 r~i -el76

7c" 150. 2.y~ CA
527~0 2 b*rwn clay

22 327 15 sandy Fraye 1 lay btween Prtow
. . 27 3- 23 bro-M clay

340 440 6 K 1~ sand n cla
420 4; 9 sand Cra** I e~enrw

429 434 5 r) "M la

43 4 in xyBn

44o clica
................................



- LOG or FOaM.LTIoNS-00iuiftesd.

TO 
4 ~~T wimew Typ of mararWa -

470 11 white clay 754-759 rft. *Grey sand & gravel
475 5 calicho 759-583 i9ft. Srey clay.

3 485 10 brotm clay 788-980 192 ft* blue c14y
490 5 firnc za-d 9830-985 5 ft. breim c1l.y
535 45 brown clay andi rravel
540 5 bluo olay 980-100015 ft. blue-l1ay.
550 10 sandy cla~y.
557 7 bro=m san4
566 9 brow.ni clay
591 25 brown clay :v1

56 5, Srnvoi
660 64 brown 'lay
687 .27 aticcy Crey clay

* 693 6 S~rey sand
705 12 grey alay

CL XG3ECORD

7.3 l CO' 100' C ememted Riace with.138 sacus of atrai.:ht c jent.

haz a3/4, 20"bit stoel lie
~/4" 0 1760 760 litier C3/16" wall : achino perforr-ted from 150' to

I760' 5/32 c1 1/ :3'1/2" arart acrcund the elrc=-
fcrance wzAth 1 1/2" batw:een rousF

GENERAL LVFORMATION-PampingTet uUYoWar.Ec

Show a, e",G .- ln

A0

WELL DRILLERlS STATEMENT (Not to be filled in by Driller)

.~well was drilled under my jurisdiction and the ..... . .... ....... ... ........ ...

nfraini ue t v best information and beief . . . .* . . . .

................. ........ .... .rJe ... . ...... ..................

......e .. . . ... ... . ............ .. . . . . . . . .. . . . . .

J~tLy1S .192.. .......................-....

.~~~~~~~ .., ._ _ ......... s~P * . A



* Project ~-1)4E' 7 L~.L
Name~~~NP Mp__. ftabv LSD

Statin IDOat-)ng) P description and sketch:

DATEWAE-EE.I F

(m/a/er HODWT ELWLD ifB ARK I
V~ /- /19 .- ________ _____

:, /;t / 19 T, __ ___0.__ f g7 a___Wet/-?"

S/ V /19 0__________Rz__

/ /19 _ _ _ _ _ _ _ _ _ _ _ _ _

/ /19 _ _ __ _ _ _ _ _ _ _ _ _ _ _

/ /19_ __ _ _ _ _ _ _

/ 193_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

/ /19 _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _

/ /191

/ /19 ___

/ /19 _ _ _ _

* .KEY PUNCHING INSTRUCTIONS: Duplicate cot. S-33 for all cards

Q R=234-T=A-23S#J W 1*237=1 () 238=- (D 3 D i
A-19 20 34' 44 4 S6 61 62 67 68

D-Vr IV ~ rulo 1-neattby. Location sketch:

G-Maerby. -rec@Atly 1. Vfotetq s~bl I to ' LIMit ai I ~ .Mf P Poo d A-terface staer
recently oe-nq h-ier

Met h 0d A-m t IneA 11-fnot P d I-electric tape
meaure C-cs IItr Ito S-ileel tP* I-other

q at
* - ~~Punched _______Entered _ Checke

:ocaf Well No. - .'

l**,. *



Log N o ........................................ . .

WELL LOG AND REPORT TO THE STATE Rec ..................................
iWell No . ........0'.ENGINEER OF NEVADA ..........r r*" Permil No137 70" "'.-

.~~P r i N o ......... ........ ... .... *- " '

Do not Jui in

Owner........ .....Is Ail-'2.se Driller A...... .ater Well 3. mvco Co-., ........ ..... -e...... ,v ....: v -: ............................ ..................... . ........... .. ....................................... .............. ... -, ,

Address.....A-- ... .................. Address..21.-Fa'=, .. .r ,Lic. No.. .

Clark
Location of well: S c. . T.. .N /S, R. . ..................... ................................................................. Co

o r ... ..... --- ....... ......................... ........... .. .... .... .... .... .. ... ... ... ... .. ... ... ... ... ... .. ... ... ... ... .
W ater %ill be used for .......... ........ ............. ........................ Total depth of well....................................... .

Size of drilled hole '. ............. .............................. Weight of casing per linear foot_. 4Q.2 ......................- "

Thickness of casing 3 /.......6.... ............................. ...................... Tem p. of water ........................................................................
Diameter and length of casing 20"I.D. & 12 3/41 C.D.D iam ter nd l nm ~h of ........ ... . ... .... ............... .......................................................................................................... .. " ' "

(Casing 12" in diameter and under glve inside diameter; casing 12" in diameter gi-e outside diome:.'",

If flowing well give flow in c.f.s. or g.p.m. and pressure .....................................................................

If nonflowing well give df th of standing water from surface.- .feet....;.--.-

If flowing well desr'ihe control w orks..............................................................................................................................................
(Type and size Of valve, etc.)

Date of cornmencement of well ... . ....- 9 191.. Date of completion of well..... .. f ....... .. 1952..

Type of %ell rig C A " . ..tor .. C ..b ..e too. . . .. ".

LOG OF FORMATIONS
Water-bearing Formation, Casing

From To Thickness Type of material Perforations, Etc.
feet feet feet

10 I0 Da-y 10 1 "oi

10 30 2.0 1 I Chief aquifer (water-bearing

30 50 -20 rYcy ClAy formation)-" 50 65 15 bro-r c la : " ~ 2  ' r"' '
065 70 5 uhite c yfrom .... 245.......... to .... 252......... ft"

70 8 80 10 L.--tc. . (fine grey) Other aquifer. 2- 6 to 292 '. -

80 147 67 ';rcy clay
167 177 10 3x velly bro vm clay ................... . .............
177 209 32 bro-. clay 485. to 4_a..... to 57

219 ~~~~~ ~ ~ ~ ~ ."" "......................... ..........209 4 . r19 10 b our lay and Crc.vc1
219 22" 9 clay 57to 6.7 to 69.: :
228 240 12 brc.n clay
2 4 0 2 4 3 3 s t i c k y 1 -to11 t 9 c l a y 7 9...: . ....7 .5 . x .............................. .. ... .. .43 -45 2 sandy lirht brown clay
243 2 ~ 7 r~e First Watr t.7.. . to ...$et245 252 7 Gravel.--
252 273 21 bro..m clay
273 220 7 brol-m clLy ard Gravel Casing prforated
* 2n0 2E5 5 7, ravel -

215 2S7 2 brown clay from .... . ............ to .7........ f ,..'.
287 2.. 5 r-ravel -
292 327 15 sandy grey clay ""- o""an
327 350 23 br'om clay Size of perforato-, -

350 410 60 rjandy brown clay 5/3.-_"......./........ .
410 420 10 broum clay and gravel apart arouL_ .c cu fer :
420 429 9 sandy cravel 1 2-" between rows
429 434 5 brown clay
434 .44-o 6 fine Fey sand
440 452 19 calic!e -- -

" (o w ,,)',,_ .. . ...

." . . .... ... ... - - .. ,~~ ~~~~~~~~~~~~... ....- ... . .- - .. • .-...... ... ..-..... ... -.. . •,--..-.-... ,- . ..- ,,

.'.'., -, .- , ... .-. "." ,..'. .-. ..... ... - '. '... . . ,7 . .'.. _ .. ,_'-.,-.'. . . ,.- ... . . . .. . ....r' . , .- ,J'..,,-..-- & - .. .... -. .. ,".. . . '"'



,. W pTo Tblckness Type of material "
-et feet

470 11 white clay 754 -759 5ft. grey sand & &-avel
: 475 5 caliche 759-588 29ft# Grey clay.

485 10 brown clay 788-9080 192 ft, blue cl .*y
490o 5 I inc nand 980-0,65 5 ft, b!roin clay
535 45 brown clay and rravel
540 5 blue clay 98 -100 ft. blue clay.

550 10 sandy clay "
557 7 bron.m sand
566 9 brown clay ,
591 25 brown clay & S. ,"avdl
596 5 gr.vel
660 64' brown clay
667 .27 oticicy -rey clay
693 6 grey sand
705 12 1 rey clay

CASING RECORD " - -

.n. From To Length '"Rmarks"-Beals, GroutL-xg. Etc.
ng feet feet in
-,D. 0 100' 100' Cemezated place with 138 sacks of atrai::ht c.ment.

haz a 3/4" : 2 " C 20" bit steel shoe.

0 760 760 liuer ( 3/16" wal ) Lcline perforated from 150' to" [ 7G0' 5/32 1 I/V,' 3 1/2" ar-art arcund the clrc.n,--.''-
f crance vi.tl I !/ 21" bet-een rovs o

GENERAL LNFORMATION-Pumping Test Quality of Water, Etc.

sh-w ar 5fcrd. c-f 9, c~l

'ote ) well -fornations to 1000 ft. but 'hpnk filled to 7f-

.-. "; :.. > o z,,,-. ....

WELL DRILLERS STATEMENT (Not to be filled in by Driller)

. well was drilled under my jurisdiction and the. .. .. ......... . .. ... -...

, ........................................ ........... ........... .. . .............................
• .nformation is true t best information and belief.

, / .; '/ f,} ............. ; .... ... _. ... . .................................... ........ ......-

Signe .. ... .... ........ ......... ........... ...............
Well Driller

By................... .. .. .. .B .......................... .. ............... .....

License No ..... ..... ...... . ...

S.............................................................. ............ .....

.. ............. 1 , S..... .......

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

. . .......... . ...-..... .. .....

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



* '. .. - .. .r ._ , . . . . . .. . .

(, PERIODIC MEASUREMENTS Loca l N m e

ProjectA

Name .. P. I tabove LSD .-

MP description and sketch: .

Station ID (lat-long)
- - . . .I . . .::" .

WATER LEVEL, IN FT
DATE

S(mo/day/year) HOLD WE BELOW LSD M If BY REMARKS

b-/19; __ ~ x

0* 1 2 (,119 Fo 0 o 0,>0 1 . __I do _01-* Z/ ,/l 9l i .z.-3, , ,o.( 3 ?. 2. 7 _ _ o , ,,,j i4~ ., *, ua t L --./ , !19 o.R 1< 9 ,. A31 Sa .,q - s- Qozhs (vei oe ./ ,, ,. ,
I/ I19 :"
/ /19 ..

_ 1___ _ _ _ __ _ _ ___ __ _ _ __ _ __ _ _ .._.

I /19 - -- -- .- ____ ___ __ ___-____ __

" / 19 _ _ __ _.-. ....../ /19 ' "

-/ /19 - -- _ __ __ __ __ __ ___'_

/ / 19 __ _ __ _ _ _ _ _ __ _ _ _ _ _ _ _ _

/ / 19 . -.-

/ /I ___' __ __ _ __ ___..___ _ __ __ _ _._

/ / 19 _ -- __ ,_.- I 1/ 19 ..-

/ /19 - -- -- _-_'_-

,4 (Z 4 L49 56~

KEY PUNCHING INSTRUCTIONS: Duplicate col. 5-33 for all cards

IQ IR=234TA*:235#1 ® 237=1 G '-238=7 3 -39- ®=5 19 20 34 44 49 56 61 62 67 6.
D-dry 0-obstructIon 7-rearby. Location sketch:
F-fIlowrng P-pump nI recently Pumped

site G-nearby, R-recently - - V-forelgn substanCe 4. '
Mstatus Hfl oany I Pumped A- surface water f" Lto

H-ne rby., S- rle ar by . e t ' , Its
recent ly Pumpino 2-othe rflowing , ...

Method A-nirlng R-reported T-eIectric tape
M of C-CalIibratea S-steel tbpe I-other
measure- airline.. aten t .-

Punched Entered Checked

Local Well No.. - '' "

:. *-.- -. . ."- .-.- -.i- ..v .-* . ,--"... ... .. . ..- . . .. .. , -... -... .-. ,..

--z--- - -- -- -- ---.- '- L ¢ - .. , ,.' *..." ..{ ,.-. . . . . .. . . .. .*.. .. .



VF n C

B __ ___)7___tw_ Mr - -. .-

CAM -PER ' - ~

PUMP. .7.ANUFAMCME

EF ANDU~I VOTG 440 GRN~rEUHE W .. ,-

-... I~~trIA- Pf.D'T= &M A



LVN-8162 920 INSTALAT ION RESTORATION PROGRAN PHASE 11 -- -

CONFIRNRTION/QUANTIFICRTION ST.. (U) PANES AND MOORE
PARK RIDGE IL 69 AUG 85 F33615-93-0-4"2

UNCLASSIFIED F/G 13/'2 ML
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V. ' 77 VT 77

.. '~, ".

A -6

x..,

WATER WELL QATAO//

WelI Depth: 2__ Q'___________

Pump Setting: 
* 

I

Production Column Diameter:___ __ _ _ __ __ __

Casing Di metr: -and locatio,, or perforations

Well Diameter: 7 a well ,is gravel packed; not gravel

packed_ ______

Type drive shaft lubrication: Oil or Water_____________

Drive Shaft Diameter:

Electric motor: 7 j4P 27 '- Voltage

Auxiliary motor, type and HP_____ ____ ____

Static water level: (g

well design capacity:. GPM
Pump Description: Vertical turbine pumps, _ _ _Stages

Pup TDescrii " bowl assembly with rated capacity -1 Sta- GPs

at TOM

Description of building housing the well. Dovs it have removable hatch?

, r

j .

.. Z.

-------- --- *--,



PERIODIC MEASUREMENTS ()1 Wb7,bmE.~Lisher
S N

Projct _ ___ ____ ___ ____ ____ ___ _ ~-12e
Named _________________________N.______ _

I Station ID P description e&d sketch: <

(lat-ong) ATER LEVEL.* IN FT *

DATE q

in /14- -7 -n ';f-*__a Lly Yht

/y V19 7___3._11_lilt________1_

/-z /Meo IOL 1-17 214-131 W F" , 4 _

/ ' . /19 V 11 7.4-7 ~ fe'4L f64i

/ /19 __________ __

S / /19

/ /19 _ _ _ _ _ _ _ _ _ _ _

/ /19_ _ _ _ _ __ _ _ _ _ _

/ /19

/ /19.

3/ /1 56

KEY PUNCHING I NST RUCT IONS$ Ouil icatei col. 5-33 for a4l cards
R:4D4;T:A,23SU ' 7. f-

529 0 34 44l 49 -56 61 62 .057g
D-iv Ilststr cties 1-u,1011,6. Location sketch:.

-f 10 Ing P-gampt~ 17aal Reseed

-nearby. 111- atpi' - 11rls tabstsamee .

o r C."ltbratoo S-steel tlive I-alast

Punched Entered ........Jhecked ~..........-*

liw'. .. t

.7 - - - - -.



~_V -67.7-1 .-I

41' Ww'--.

-~ ,~ ' *JD

'Ox t 4l
-A 4*I

3lfTA i

3,.,4 4

~~~ SUE. R .

-- !V

~PUM~3e~lNG ~' - ~ ~ -PUMP.SA~

~~~-~~ M 4~-.-.. '

ERIA AV- 120

it.

EAND VOLTAGE 0 Kt -'~-

AUMaLARY SWMfINV: M.ESdmPTovJ Aoiletl id MISS"nc S0
~~~xiu~~n*'w29 371309 ~ .* '

777*- '

Rl)=--. INB.L

( J~4 L .ot r * A 4, m' ............. f,;.*, CTto

*d Itv



,.- - - -

WATER WELL DATA/' %

5 Well Depth:_____

Pump Setting: 2-.

Production Column Diameter:__ _ __ _'__ __ _ _,,

Casing Diameter: .4' and location of perforations

Well Diameter: 26 well is gravel packed; not gravel
* i packed

Type drive shaft lubrication: Oil or Water ,/

Drive Shaft Diameter:_ _ _ _ _ _ _ __ _ _ _

Electric motor: HP .-- <. - Voltage

Auxiliary motor, type and HP_ _ _ _ _ _ _ _ _ _/

Static water level:__ _ _ _ _ _ _ _ _ _ _ _

Well design capacity: GP " "

Pump Description: Vertical turbin pumpS, _ _St.ages__________S e
atTDH ____ bowl assembly %Hith rated capacity --- GPM

at TDH

Description of building housing the "ovell. bot,. it havc removable hntch?

* .. ...... . . . . .... .,
.. *~**. *. .*..*- ... .. .

• .. - ,.



PERIODIC MEASUREMENTS

Project Hf N A.
Name __ _ __ _ __ _ _ __ _ _It___ _ __ _ __ _ _ __ _ __ _ _

_____ ____ __ HP description and sketch:

Station ID (lat-long)

WATER LEVEL, IN FT -

DATE HOWy
(mo/dav/year) HOL WETELOW LSD to i By REMARKS

0z_________ -- 19 F') IO't'I .4

oZ/______SI I o 0 J%'.87 St' h/~le. V If 6 -k .v

/ /19 /.s.

/ /19__ _ __ _ _

/ /19 _ _ _ _ _ _

/ /19 _ _ _ _ _ __ _ _ ~
/ /19 _ _ __ _ _ -=-

/ /19 _ _ _ _ _ __ _ _

/ /19 _ _ _ _ _ _ _ _ _ _ _ _ _ _

/ /19 ___

/ /19 _ _ _ _ _ _ _ _ _ _ _ _ _ _

/ /19 ___

/ /19 _ _ _ _ _

/ /19__ ___ _ _ _ _ _ _ _ _ _ _

/ /19 ___

/ /19 ___

/ /19 _ _ _ _ _ _ _ _ _

/ /19 _ _ _ _ _ __ _ _

34 44 49. 56 g

KEY PUNCHING INSTRUCT IONS: Duplicate Col. 5-33 for a-) I cards

.- IR=234*T=A*2351 W 1*23'7=1 M V238= 1 3
19 20 34 4~4 149 56 61 6? 67~-

D-dry S-obstrution 11-fearby. Location sketch.
-~F-V lowing p-pumping recently pumped h

G - neoafb y. A-recently - V-foreign substantee
s o flowing p um Ped A-surface waterM, t t sH-nea rby., S- nearby.a ef0ec tsrecent ly Pumfping ?-otherV 1 wl nq

Method A-A IflI Ine r-rep o r ted i-electric tspe
M or C-camlbratea S-steel tbps i-other

maure- airline

Punched ______Entered -Checked

Lo~cal We)) Noe. .. /



04-. Lag 0.

Well No.--

ENGINEER OF NEVADAVelN. _ _ _ .

iI. ~ ~ ~ ~ V M*Ar Fits dDu.&lim~iU

wows Will 104*0101 fst.~ddet fwllMDfo

Siae of drilled - We~P. ....... Vight of casing pe laser fo-_ ......
74 &egroes FP

Thicsss o.-1 m*Jl -TamP of wa"a..
1he M0 single, mall ; Tw feet above, ground surface to lOO0foet.

Diamester ad lngth efmis~~-

If Rowin well ply flow in eJ.L or g.pVa md pn sers. n....... *

If namaiowing well give depth of sandiog vate freal sfa . ......... .

If flowing well danrlh nto ws ... ~ .. . -*--**--.* . .....

'c. Dec 1962

C4LOG OF IORMATXON11 Water-bearing revmattoa CamingItem To Tuckbom Pres. st.
ftot foot feet oofMsra

0 10 1D SAY SL.T Bm saft~mdfinet&
rrounded. chief sQWutfu, r-urn

m 20 30 STLI& CLAY, lrn,& bun, firm.
20 40 O 20 CALICHM CLAY, Duff 4 It. gray, from ' . U... t

soft to Indurated, few limestone
gravel. other squiftgm_~ ~

110 0 50 CLAY, Urn, soft,
0 13D 20 CALIQHiE Buff, soft,& indurated. .~ .... -IV.

=D M 30 CLAY, Brn, soft, stiky. e' '4 ~f j471 60 M~ C0 ALICREs Buff, soft to indurated *

150 170 20 CLAY, Srm. soft, sticky*f___
170 Igo 10 CALICKg, fluff, soft.
Too 21,0 60 CLATI Urn, soft to indurated. --------

2ILo 300 60 CLAY & CALICII Et Duff A bin, soft twae
to Irldurated, the caliche streaks l~ es tb at

L sre hard & cause the rig to jerk.
300 360 60 CALICfMs a uff, soft to indurated, Casing veosrttnd

easily drilled. 320 feet 980 foot
360 550 M9 CLAM Urn, soft to 1ndorated. Jer fram.. _ to - -e

drill action wshen the indurated
trecs are encuntared, pI) 550 582 32 CALICH9 & CLAY, Uuffl& gray ta, San of Wotadaes
ft to IA&Uz~ted- erQdrL11g Nra-tlluieT§1

~ 6~0 68 ~ L!,- z7 ncb staggered raw 2g
582 50 6 LT.M A ..&44m mst two third* inches sarmt.

Urn suft to IrAuraftq ; ugary

65D 680 30 CLAY VITWD'AT= Wall~D Lt. gray

v -. ~.' fi. § A-..., - el



* . -- -. -- *. LOG. 07 10. re, v, g.

As gu T~ikkus Tye of Materwa
680 74a0 60 31LT & CLAY: Lt. gray bra bin , soft; clay Is bn color & the sUIL is

gray brn color. you aelenite, Upeu Ortmku So 720,f Uo 7k et.
7t0 ...740 20 CLd, Gray br soft.

70. 780 20 3n.L? & CLAY: i. gray tan & hit., ioft;So* IauzrteJ @1w IN the ob4

780 895 n15 CLAY: Rrn, soft to Indauwtot.
895 9i40 a5' CLAY: Oury tan, soft with some Iznduroted streaks. Jez*y &4il~ im z

to 905 fest.
9t0 "95 55 SILT WITH CLAY STRUMA~ Ovey, gray brn & %h it&, soft to Sn-Iksd6 fta

980 to 995 feet the clay and the silt are about eqzal -mtif.
"5 mo. 5 CLKi Greenish gray & buff , soft to hard, greenisht gray cla or

gresay feel and In very lean. Jerity drill Ing at time a MIe lean !Lay
doe not f im uheb acid Ir put od it.

BT70H OF HOLE 1000'

CLUING RECORD

Diam. Tram To
etn ft feon L-nne Umarwamen. Goetiag. e. p

(300 '1abovea 50' 52' This surface casing Is grouted In place the entire distanc.

]U * aoe WWI0 1002' Perforated from 320' to 980' below G. S.

__________ GNERAL TNIPORMATION-Ponsping Tr. Quality of Water. Et.

75-0 1 / 1 S 2. _____Al, _

/Z 40 ____ 2-

_ _ 7L_ //3' -r Vt

e *j ,Ov- ~Aa .a-
V1DIU .ER' STATEMENT (Nqot to be filld in by Driller)

he well wee drilled under my juuildiodon end the
above information is true to my beet information end __________

belief.

DIV. 0 4U rcL



DAT M= -U3 Dma AG

.. 'RAVL ACX Ve C... IAMLT

' -CAWNIGAT .~OAt~ ~,ssoM x-/o o-w n2

COLUM S= -. AGELINEIIl

PUM SLATO 250,i Pump A.. I

S~tA JflIZ 12362DT 10

*~ SOMO ELUBRATION I2P11. ziuim 8

.IGAOL- PACK -. * TEl .9 . CMNODIoT 1

CAXING PDIFOPATIOS 320TIO NoUonexS12.Uprgun m2

oeI w ROSZ rmtUIDG NOW

CLUMN PRWCT7X 255 PUMTETMESUnO '40126w17



I '

.4 ....

WATER WELL QATA7/
-  'Z

WlI Depth: ___ ____________

Pump Setting: 2
,-.

Production Column Diameter:_

Casing Diameter: and locatioi of perforations

Well Diameter: __ well is gravel packed; not gravel

packed_ _ _ _ _ _ _ _ _ _ _ _ _ _

Type drive shaft lubrication: Oil or Water_______________

Drive Shaft Diameter:_ _ _ _ _ _ _ _ _ _ _ I&

Electric motor: - HP ,; ." Vol tage 2

Auxiliary motor, type and HP_.____ ___________"

Static water level:________ __ ______

Well design capacity: ,7 i GPM

Pump Description: Vertical turbine pumps, /____-. _Stages
bowl assembly with rated capacity ,'jI GPM . 6

at 7-M

Description of building housing the well. Does it have removable hatch?

4L

.- o-.

I°

o -I -. °



Log No ...... "" "''

" WELL LOG AND REPORT TO THE STATE
-i-J = "... EN INER O NE ADAWell No ..... ...... .... ............ ":-%

__ ENGINEER OF NEVADAWeIo- -

I Permit No ........... ..........
PLEASE COMPLETE THIS fORM IN ITS ENTrRETY Do *8 )w in

ki ii lir r O~o -SAN

~11Ta.aiFOCUS Base, Nevada
-- o,, f_ _ S.-R/S.,. ...- . . .......... A . -------.-,-.J-..1----- N.. _..- -. vL

f st ... -.. -. --.. --.. .:... ....I L ,A m,-,X . . .' ,- te.....181o s..fga.................-
.- ~D0Ueatie -'

,, 10O0 feet -- '
W ater will Ie'u d for ................................... ...... ....... 0 ......... ................. Total depth of wel ................................................... .

Size of drilled hole.... ...(...-..°t ... .............................. W eight of casing per linear foot ................................................
74 degrees F

Thicknesofcsingl .. .. ............................. of water .................. -.........................._.....

I" ID p single wall ; Two feet above ground surface to IOOOfeet.
thamncter and l th of casing........D g of c sd .. der . .e .. side.d...et.r.. .......................................................................... .....

(Casing 12" in diameter and under gire Inside diametr; cnsinc 12" In diameter five outside Marne.-

If flowing well give flow in c.f.s. or g.p.m. and pressure .... ........................................................... "-...

I f nonfiowing well give depth of standing water from surface ............................................................................... ... ...................

If fowing well describe control works ......................................................................................... .......................... . ......................
'Type and site of valve, etc.)

Date of comimencement of well .31 Dc. 1962 ...................... Date of completion of well .
- S Type ow Dith rota mu tn.d swatqed.. .L r.

; ,/J 'L- C ' t. LOG OF FORMATIONS"" .

7 W~'ater-bearing Fcrmetion. Casing " '

Irrom To Thickness Type of material Perforatio Etc.
feet feet feet " " "a"r

0 0 10 SANDY SILT Brn soft;and fine&ban"ao. i
rounded. Chief aquifer (waterr.bkarng

o 20 10 SIL& CLAYs Brn,& buff, firm. frmatioa)

20 4o 20 CALIClE& CLAYs Buff & it. gray, from ... ......... to .. ,......"
soft to indurated, few limestone .

gravel. Other aqulfers......7o........ .... ..... _ . "
-O 90 50 CLAY: Brn, soft.
90 13 20 CALICHEt Buff, soft,& indurated. */4 "7 .- .. ... ' ..

=0 30 CLAYt Brn, soft, sticky. 2- ' ", 4 " ;6e '4 7-

3:0 150 10 CALICFEt Buff, soft to indurated. ....................

150 170 20 CLA7 Ern, soft, sticky............................... .. ............
170 180 10 CALICHE: Buff, soft.

.. 180 2LiO 60 CLAY, Bin, soft to indurated. .. ................................... .
24O 300 60 CLAY & CALICH Et Buff & brn, soft

to indurated, the caliche streaks irt it........ls
axe hard & cause the rig to jerk. N

300 360 &O CALICHE, B uff, soft to indurated, Casing perf orated
easily drilled 320 feet 980 feet

360 550 190 CLAYi Bin) soft to indl r e' d, Jerk from ........................... to .....

drill action when the indurated
stuaks are encounte.ed.

50 52 32 CALICHE & CLA7s Buff& gray tan, Sime of perforations

-oft to..iDurAtec4 jer)gy drill1ing lo~nna~ove n/~

~~~4Mh. 3' ie s ntaggered vv -6

52 650 68 tLT.VID CLAY,& G Y STRKSt two thirds inches apaI-t,
Brn, so~t to inalura'td; sugary

, trextared gy*f . .

650 680 30 CLAY VITI' DATE ,0CMt Lt . gray
A Uh I +A s. a mfl #4^--.A -A... sit



. LOG. OF 30 -a_

Aft feets Type of material
680 740 60 SILT & CLATY Lt. gray bri brn , soft; clay is brn color & the silt i "

gray bn color. Few selenite gypsua streaks fm 7 0. to 740 f Sato'
740 -74e 20 CLA- Gray brn soft.

. 780 20 SILT.& CLATY LT. gray tan & white " soft; t induratae; C187 is the " --
white color & the silt is the It. gray tan... 780 895 115 CLAT, B-n, soft ta Induraed. 7 ]'

895 940 45' CLAY: Orby tan, soft with some indurated streaks. Jerky d'-illine from.
to 905 feet.

-K- 9Lo 995 55 SILT WITH CLAT STREAKS Gry, gray bin & i it&, Wft to inn&tLr3bE fr." '"

980 to 99' feet the clay and the silt are about equal amounts.
995 IoO 5 CLATi Greenish gray & buff , soft to hard, greenish gray clay a ,.

greasey feel and is very lean. Jerky drilling at imae The lean clay

does not fiz= mheh acid is put od it.

TMDM OF HOLE 1000'

CASING RECORD"
ra . From To ""

:aging feet feet Length "Remarks"-Seals, Grouting, Etc.

30" i'above 50' 52' This surface casing is grouted in place the entire distancw. -

gs.

* 1" ' above 1000' 1002' Perforated from 320' to 980' below G. S.- .

Igo so

GENERAL INFORMATION-PunI,Ina Test, Qual!ty of Water. Etc.

=5 , 2 A/
__,____/ __ IO / ' "=d

_ , / a C __,_

C1 a 'I IV, /k

Fli--WLL RILER' SATEENT" /*"(Not to be filled in by Driller) f- -

iliai well was drilled under m y jurisdiction and tka ............... : ............. ................. .......................................... .. " .
ab v i nlo is ty ii ......................................... . .............

I - "q% P& . .f.#. a...,. . .: :.. .. - ....... ......... :........................................................ .................... .... -
S n e . D............ ............................ . . ............................... ...

....... ..................... ..... ................-.

B y - ------ ............ ...... .'........... . ... ....... l F,1 . - ,4 ' t......... ................ .... . ........................... ;.. .. -.-,. . , .. ...

.... .c ..... .. .. ............ . .. ... . . . .D a t e d ... ....... ...... .. ..... ... t _ .' .................... .... .... .. 1 9 .4. .....................M , . 3 [ • """ v .

.:....................... .............................. .................... ............... .... ................ ........... ...... D iv ."O F '"W Ax JR ' E O U* C ILS-

~...... -.....

-- r_ _-. . .-
..................................... . .. .,, . .

.. ... . .
.. . . . . .. . . . . . . .... . . , .



..- .. - -"1
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WELL DATA

WELLS # AMI~r~

LOCATION Nellis Inl

E.TE mrLLI: D 1363 DEPTH ;OO'O

DRILER P P4 f~£'/PIL7 gg46 674/1F'aA

BoTTOM ELEVATION 818' TOP 1817.8 -WELL DIAT"M •80w

GRAVEL PACK Yes CASING DIA M 14•

CASING PrOpATIONS 820' to 980,"/8' x 2-1/12", per.round on 2-3/4"
centers, ataggered)

* COLUMN SIZE 8"GAGE LINE____________

PUMP SET'rNG 250' PUMP STAGES 12

PUMP: MANJFACTURER Johnson Pump

It IL..

SERIaLS JU 22S6

TYPE SKiAT LUBRICATION •il

t' ~ MOTOR: MAITUFACTURER V.6. MotOr ."
) --

-. - - . +

- HP AND VOLTAGE 50 220-440 - TWNSFORMER CAPACITY_ _ _ _ -

*L UXILIARY ENGINE: DES CRIPTION •None

WELL HIOUStD rw BUJLDrNG None

INITIAL PRODUC TION, SPM 4$00 UTEST PRODUCTION 450 Deoember 1971

.. . -. *":.'..3,,. ... -;.~** , - , ** . -... . . r . . , , , . -- ,, - . .- . +** . .



WATER WELL DATA/2

Well Dept h: _ _ _ __ _ _ _ __ _ _ _

Pump Setting:_______________________________

Production Column Diameter:_________________________

Casing Diameter: and locationt of perforations

Well Diameter: 2)well is gravel packed; not gravel.
packed

Type drive shaft lubrication: Oil or Water________________

Drive Shaft Diameter:_______________________________

Electric motor: 5-0 -HP j Voltage _

Auxiliary motor, type and HP______________________

Static water level:_____________________

Well design capacity: GPI4

PUTP D sc i t o : Vertical turbic. pumps, Stages__ __ __ _ __ _

Pup esritin: bowl assembly with ratd capacity Gtage.

at TDH-

Description of building housing the well. Uoc., it have removable hatch?



L
h.

NOW

- . . .-.-

"WI 'I AND R)PR TO TH STT _ 19a

ENGINEER OF NEVADA Lu. __

Nellle-Air Force Bass b h11 Jq oux.'
.. ; JA~. ~~~** 1I~m~aN. Las Vegas,

_____ Men_____________ No..

Lone 41 wast 3i~v*IEM 3m d. T..2D.., n0E 62F i.="

AmCoordinates- 1532 S17. E656 939 _G.S Else. 1812.00'

Waem will be weed for 0ovieutic -.- Tal dept ofwel 64

SIM. of drialed 61,.12L" (Pilgt1 4 2! ...... Wight of salg pas limw feeL. -

Twhoemof swim oipf waser- 740 y

14 DSinle wel 2' above C.S. to 694' below G.S.

If lowing well gi" low in cf. Cc g.PMin and e. mon.

If nondowing well give deph of stading water frost isface. 72' below G,S. . ....

If Bowing well dowuibe contol woe...- ... .............-......

(1wI, and on of almUJ etc.)

Date of conusseammit of well5Nov. 1962 a"o cocepietim of wel.l.. 1 Dc 96 ..... ..

OF 07ORMATIONL of Wel 111111l~te Frale.C.a'

Free T Twd Pearole. Etc.

0' 17' 17 Ca Tn&sf Chidt squlkv (.aw-be.,4ngi
17' 24' 7 ff he w/gra-vel: White, limestou foetodm I

train ~ to 69_
24 1 401 16 Caliche: 16hite to buff, firm 7 o15
40' g0, 40 ClZay & CAliche: lifte & tan, sof C0ber amqer..-...
go, 90' 10 Cay w/xp.um: Tan, soft suiary

90' 100' 10 __Clay tan, soft bufsf._...._...__....
100' io 150 50 lic as White&bufsot
150' 31S' 165 Clay: Tan, soft &Indurated..-....---...-.
315' 330' 15 Clay _w/gypsum: Firm & soft, brn,

gypsum is sugary.
330' 375' 45 Ciqay Gray brn. Soft. First weoat-.Jo
37S' 385' 10 -Si tGray bin, soft.
385' 410"1 25 Sand silt: Tan, soft & indurated

410' 436' 26 San cla sum Gryb, 4
ao 4 &iurted. Sand is fine, ... ±.
111gary gyp suM.

436' 445' 9 Cly rn, soft &indurated. SIM of Peforgtinm
445' 484' 39 Z4~nFySit: Gray brn, soft; sand Hointlouc

-7*" 3orizotaggouedrow
484' o. 560' 76 Clay: Urn, soft. 22/"~ &parrot'



AMf fas

560... .. .. ..02, 6 la:Ca brn wt gra sftreaks, .....

6201. 650. 30 Sl &

.. 

.. ~* 'rb~kume jp. e'.e o. i',

5 60' ... 20' 60 Cla.: Gray hrn w/lt, tray streaks, aof , ., ,,, .',f "''

6so, 680' o Clay.: Lt gray & tn, soft.,. k
680' 700' 20 Cay: Lt gray., softl & tldu0'+W.q s. i4e1.1. complete4 

@ 694'.
700' 1000' 300 w!aypsum: Gray & greenis[ 'grpy, soft & indurated sireaks, some

clay streaks are very lean. Gypsum if of tOe Selenite (platy) variety
694' to 1000' only opened by drilling 12L" pilot hole. Not opened fu.
size due to brackish water from gypsum as shown by electric log.

CAIIING 3rt'llnj"

o. r TO... W
+

4
S f e I tot Leeb fnamrks-4ml GroUse. Zte.

30" 2'above SO' 52' Sur ace casing grouted e:tire depth.
C.S.

14" 2' above 694' 6QU' Perforated from 274' below G.S. to 675' below G.S.
G.S. COrivel packed well uitig 3/8" nmax. gravel

Uved lOu cubic yard of graveL.

O=ERAL INFORMATION --r umping T,*t. Quality ot Water. Xte-

Static W.L. 72'. Chemical analysis ms mde & contained 44h PPM total dissolved solids.

A little high an flourdis C 1 7 PPM) Ph Z .'

200 GPM w/55' DO 500 GPM w/ 129' Do

360 " " 90' 640 " " 166' kD

420 " " 97' " 740 " ' 196' I'D Satiding condition

WELL DRILLER'S STATEMN T (Net to be filled is by Driller)

This veil wae drilled under my jurisdiction ad eh_
above information is true to my baa ilormation sad
belief.

Well Dller• U sae N U ..... .... ......... .

Datad.... M arch 19 19. 6_ '

,,s yIGA . ,.VAOA

- -.-- _o-

.. '.

., "-:.



WELL*__________ WELL_ Dm3 ,

LOCATION __ _ __ _ __ _ __ _ __ _ __ __Ara_ _ __ _ _

M=I)'D TM3 -Dz"TH a67'

GRAVELPFACIK ft lBSs m..m 1-

WXLDTA *, .i 7 .; xJAi

* CLUMN S=__!LW LTNE Li..q

PUIMP sErz=G 220' .PUMPsa~s

PUMP' MANUFACTURU .t Tna ~bn

TYPE SBAFT LUBICATION n

MOTOL- )dAXrUAurjRE U.0 Newos

ApjND VOLTAGE 40 120-440 TRANSrORIARMU A= v

AUXLIARY ENGIrNE: DES CRION_?Ol

WELL HOUSED I BuILDIGMo

DnTIAL FRODUCTIONK; GPM -100 1163 LXT PODUCnION, 222 -DeimhK1ti1-'

-~~~ ~ .p .. p . .. . . . .. . .



a T K- 

WATER LEVEL CODING rORI M7~ .

PERIODIC MEASUREMIENTS %I -

Project __R

Name~~~ MP-41 naP S

HP description and sketch:
Station ID (lat-long)

DAT -~ WATER LEVEL, IN FT
a--, -. L.. .yL • .L LSD . - .REMARKS

12/Z/9 -7:Z2.S j j 1

/ " ~ i ~1L~~ ".. ** ,

I/,i _ _ _ _ _ _._.o__'.

7 .)'-q

/, -- -i 4

/1T9f kE( IO IN 1j)- ....7 1 F.- 5 7

/ /19 ____ ___ _ _ _ _ _

I /19 6-____________

/19

b/ , 9

I /19 _____________

/ /-, . "

dn/19 k .

/ 193

/ /19
/ /19

KEY PUNCHING INSTRUCTIONS: Dupl"c"t. col. 5-33 for a4 cards L""

19 2 4TA239 56 61= 521

____ ___ __T___ ___ ___ _ ,____ ___ 11 12'-; '- '': '.'

0-d r v -obstructIs. T-nearb. Location sketch:- .
o. V--/ v ,P ... 1, .q , i 4e..

:-"owar. S-mrcnty eel. effec tu$e
ocn lym pumase A-ulhre tr

i jil "'g'".

&11016d A-& I FII 10 -re*perItead T-e Iacttr tc tape

Qlasset*-"airlift$

enSS- i~i

Punch d IEntered_- .,.._..hecked

%A6
/ /! .,:J..
/ li " " a



.... ;-- --- !
i -- . ~~L No ....... . ..... .

S ...WELL WC AND RPORT TO THE STATE ...
SENGINEER OF NEVADA Well No .....

P .~xz cmEz w oxnPerit No ..... d....PLzEASEL oo LE2 TrJ5 FoRM ZN l 3T :JZTT -. o wal ,E ,-is ..

Nelli, Air Force Base " l""4% N. Las Vegas, .

".,. ... _ . . .. . Addrm..4a.Q..._C-CJ. egeA.e .. ....... .. li No. ',-.-"

L Lo o U% - *. Se..- . T 2.Q.N /S , I 02..z, i .......... ............................................
or. A Coordinates: N532 517. E656 939 G.S. Elev. 1812.00'

,~~ ~ ~ ~~~~~~~~ at il e ot.. ............... .......... ................. ..... ........... ...................... ......... ............. ........................ .- :-'"

Water will be used for_ Domestic - . . .. .oa et fwl 9
She of i~lle h le... ..2. .......:[l ............. . ....... ..................... .......gh t a de t of waie p r l l f ..... ..:.... .................. ....... ,L -

Size of djilled hole ... " .... ...t..& 2 j ......... ....... Weight of casing per linear foot.......................
1li 0TI.-.

of~~ ... .. .. . ......... . . .. ......Temp of wae ....... ............ ',
............................................Tf water........ ....

Diameter andlengtofcaing 14" DI Single wall 2' above G.S. to 694' below G.S. S.
(Casing 12? in diameter and under give inside diameter; casing 12- tn diameter give outside dia:

If Blowing well give .ow in.................. ..........................................................................................

If nonflowing well give depth of standing water from surface. 72 ' below G. S.
..If fowig well de.c...e control wor.................... ...................

(Type and size of valve, etc.) %
w l 5 N v 62" "<.........................................Maeo c mp tin f w ll...1 De 1 6

Date of commencement of well. 1962 .Date of completion of well Dec 1962

T-pe of well g ... V 4.............
Water.bcuriag Fuw.-alon. C '.s

"-' F~lrom TO ThJckrnem 1 
"  e

O ira PrraouEe'-.--"

f eet feet feet "7P It "1 Pefr s "E"c"

0' 17' 17 Clay: Tan & soft Cb :c aquifer (water..bari z
7' 24' 7 aiche w/gravel- White, liniestol formtion)

gravel to,2'6 from _"664 t'...".24 40'o1 ........ .............. to ... .... ...9....... - - ..

24 ' 40' 16 Caliche: Vhite to buff, f 78 to f0i;
401 80' 40 Cla'.' & Caliche: Vbiite & tan, soft Otber aquifers.............
80' 90' 10 1 Clay w/gyp um: Tan, soft sugary . .......... 0 ......

l ~gyvp sum. .

90' 100' 10 Cay: tan, soft.
1 0 0 ' 1 5 0 ' 50 Ca l i c h e : W h i t e & b u f f , s o ft . .... ..,-..,

150' 315' 165 Clay: Tan, soft & indurated.. . "
315' 330' 15 Clay w/gypsum: Firm, & soft, brn,

gy p s u m i s s u g a ry . .......... . ..............

330' 375' 45 Clay: Gray brn. Soft. Fnt r t... 2iL.... .. •"
375' 385' 10 Silt:Gray brn, soft.
38S' 410" 25 Sandy silt: Tan, soft & indurated

Sand is fine. Casitn perors.-
410' 436' 26 Sandy clay w./gvpsun: Gray brn, "".,-.'t.67

soft & indurated. Sand is fine, from .. 4' to

S sugary gypsum.
436' 4451 9 C Bin, soft & indurated. Size of per ra.tions
445' 484' 39 Sand. Silt: Gray brn, soft; sand.:: ~is fine. .Horizontal Louvier """"

is t6e.0. 1/8"x 3" staGgeretd rows

V 560' 76 Clay: Brn, soft. 2-2/3" apart.

~~. . . .... ....:...- .. _-.. . . . . . . .: .
• ~ . . . . . . . . . .. .. . .. . , . . - ; ., . . : . ': .

:. '.." ... .,,:: ":'.-. . .". .- . .' . . . . ..,_,-, *,. ."_-_-__._.-_-,_____"__-__-_,___________-... .______.... ... ... . . ... ... ... ... ..



- LOG 01r FORMATIONS-Coaffitued

To Thicknessa~p of material
feet Tp ~.

560' - n' 60 Clay: Gray hrn wilt, gray streaks, soft
620. 50' 30 Silt & clay: Bn & gray, soft. Silt isb13rn &4.~ay4 teaks.

6501 680' 30 Clay.: Lt gray & tan, soft. *- h. 'h

700' 20 Cla : Lt g ray., soft & ON~~~6 s. SWell- completeA @ 6941.
700' 1000' 300 Clay w,/gypsum: Gray & greeniep grgy, soft & indurated streaks, some

clay streaks are very lean. Gypsum if of the Selenite (platy) variet :
694' to 1000' only opened by drilling 12 1" pilot hole. Not opened fu":"
size due to brackish water from gypsum as shown by electric log.

Fruma ec fT Length "fle.mrks -exis. C routing. Etc.

K 30" 12above 50' 521 61n-face ca.sing grouted e:itire depth.

14"1? above 694' b~' Perfu.rated from 274' 'elow G.S. to 675' below 0.S.
G.S. Gratvel pacecd wel 1 u:ig 3/8" max. gravel

Used IOu cubic yard of -,rjveL.

GENERAL INFORNIATlON-runipin Tuct. Qunlity of Water. Etc.

Stic ;..L. ~.Chemical analysis wu made &contained 4t) PPM total dissolved solids.

-Alittle hieh onl flouride 1.L7 PPM) Ph =7

20GMw/55' DD 500 GPM w/ 129' DD

420 "1 " 97' "1 740 " "196' I11) San~ding condition

WELL DRILLER'S STATEMENT (Not to bea filled in by Driller)

T-nix well was drilled under my jurisdiction and the
a.oove information is true to my beat information and ... ........................................................ -----

.h...up . .quip~~ .C. ....................... .. .
Well Driller5

.V-- . . . . . ........... .......

icense No.....9A..................................6.9.6.3...........

Dated- ............... c ......... 63 ........ . .-'19 ............ ~ft4S

LAS yEGAS. NEVADA

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

.__ _ _ _ ...._..._....... .. . _. ... _.. . . .. ..

.......S .. . .. . . . . .......



kv -

WETLL DATA

WELLI f FACILITY # 1713

I ~ LOCATION Nelie~ AFB

DATE I)PLLED 1963 DEPTH 697

DR~ILLER FL TPrn 74f rgt 4  /A d1.Id ~

BOTTOM LEVATION- 1116' Top 4*/.?/- 'WELL DIAMETER 26"

GRAVEL PACK~ Yes 7'CASING DIAMETER 14"

CASING PERFORATIONS 174' to 674'

COLUMN SIZE 6" GAGE LINE No

PUMP SETTNG 220' PUMP STAGES 7

PUMP- MANUFACTURER Johzixon Tubine

SERIAL# 11226§

TYPE SHAFT LIBRICATION oil

MOTOR: MANUFACTURER U.8 Motors

*HP AND VC)LTAG 1: 40 220-440 TRANSFORMER CAPACITY ff-le*~

* AUXILIARY ENGINE: DES CRIPTION None

- -: .9

WELL HOITSIET) IN BUILDING Non*

*INiTIAL PRODUCTION, 6PM 440 -1963 LATEST PRODUCTION .282 Deaembr 1171



. -. F-k .:C:7

WATER LEVEL CODING FORM4-(-

'T """ "°Ch
PERODI MEASUREMboeELDN"T "S

Number

P r o j e c t _ __K 
. 3

Name _P: above

MP description and sketch:

Station ID (lat-long

DATE WATER LEVEL, IN FT . ....,DATE "

(mo/day/year) HOLD YET BELOW LSD I BY REMARKS

S_/197-7 , _

/ 19 IOU5__ _ _ 119 " a- I_ U 3 _ _-_7 9 ?_ _.' .. _i_-.... :::::':::.

/ /19 _____ __ __ __ __ _ __ __ _ __ __

, /. /1I 9 _____ _. _ __o' _ ._i _ ______°;I . ___- _ " __"_-_--

/ /l19. o ;, : ___ ___ ____.__, ,,.,, ___ __ .,

/ /19 ' " "'"

/ /19 _ _ _ _ __:_ _'_'_

/ 19 __,,,, _-____ .

/ /19 , -.-. .-:.\-o-

/ /19 __..-___...._,.._

/ /19 "-'"-'"-"

I I " ". -- :::!:i

,I P NN19 "

.R _34I I A1?3 • ® *237:.". 23'"': "

196199.

/ -/ry 0. btuto T-tary Loa•o k.c

I -erb. 1ery.e1ctlwng pmpd X .utc water

" K~~~~Ethd- lUC IN e S RC eTI rNS: Du lct cl t-3fr ,icadPC; :, t i

. I. c-a. I br e1 ! -steel I , -el !I , -- :

mea0ure- ai/line

44 4e9. No. F6

V E U C N N T U TIO S uliat o .533fra1 ad 4 t

JiD- r v 0-o bs tr u c tIon T-nearbir. Location sketch: •  
' '1 #

r -flIowlIng P umplIno receon tlIy Pumped . " ,p .:'

mSi to G-neerby.- R- recentl I v -f rr 1Q substa~nte' " "oi" " "
flo~~lnPe pu d X -su r f ace water " "." ""

asl lus H-n ea rby. -neear by effects " •
."recen tIy 0 um no 7- Ot he r " "

f........ ' . w... ... .

-ethod A-I-r In R-re orted T-electric t eO0 of C-CaiI Ibr a tea S-s teeI tb Pa ]r-01her ,.
Measurea- a irl n I I :n1"o

Punched Entered Checked' " . ..

Local. Wel No

. , . i!!i'-::iiA



- . .-.. . . . .

I a a I I I I I I. . -A

(•JY -+UZDR REPORTTO THE STATE.Lg-... -

ENGINEER OF NEVADA '0'/ Perm- ..No.
. l PPeAst N.L-e -a z uft.e ,

, .Nellie An " • r rL,, F't. & u t Co. "

0 N. U@s Vega.NAddem WeiliAFB, Nevada .d~_ O£ g ee v.N a s ~ , HE

Lam o-1 ,aU, £-L4S3 9 T.. R6FI/, . ' S.Cot .k_+_"_..-__
Army Coordinates: N534, 991.66 E 6S4, 108.48 G.S. Elev. 1826.6'

Vote wil be mod .X-mti -owa depth of Uw-M.. 650'.

SW ofrlj .a.iitl & 28k" Wei -f majg par linear f
Th• . .gnpo -_____________

s' .., 0...I, . di--tm. : aulag 1? Ia , v,,et.,o., u saud. itS.,- h i Of:- .ae " . .T--. at vWM. -- 74o

"- ~ ~ ~ ~ m ar , ad lagth dr-- 4 .e 1_ above t;J,_o 65o0-kejq+oj..CS__ _ """

If loigl ie ow -iLo p.mamd,.

If naewing waU give depth of dandiag wo fro g 1 gfa . ........S.

if flawing wD 4d" eol, ....- -- . ...
(T7" a asoM ad valve. Ste.)

De ef Cm m o 19 Dec. 1962 2 ofCmpletion of "11.9 Jan. 1963

( Tilm f w. n ri, .pA A .R _ L . .,_ sL . c(_bl too _ .......... ..............l ri
LOG Or IORMTION of Well " A

-I Weter-bearlal roramtio Cadlas

Frm we Ihsem erfetdoo. Et.

O' 25' 25 .ay&calche: Tan, firm CMiet squiter (,,ar-brgta
25' 40' 15 San *avel & clay:Tan, limestone

travel to 1 " size. from 562 , 621
40' 100' 60 Clay w/Caliche:Tan & buff, soft t

'4 indurated. Otber aeuitersL88' to 210_;,+

100' 120' 20 Caliche: Buffindurated.
120' 430' 310 292'~ni~:an ht &uf to 316'z~o, 4 o' s 0 c al ,1 ,.+e:Ta., whte &buff, .- .' -.. . . .. -- ------

sot to indurated. 434' to 470'
430' 530' 100 streaks: Brn, soft 4 o

-'i48S'teF . a exure gYP mS. _o_30'

530' 560' 30 Clay: Lt btn, soft to indurated.
560' 59' 35 .-- w/nvsum' Brn & it greenish

gray, soft w/indurated streaks. rmt water sL. 77 fat.
Gypsum has a sugary textre.

595
f  620' 25 Cla: Brn, greenish, gray, soft, ean

EYij some decayed pieces of Us=lode prored
wood. '...-

Horizontal Louvier 1/8"x3'

staggered rows 2-2/3" apa

-- % + ..oil



A I

~-,.-
.. . .... A!O7, , ...:,....,...

'620' 635' 15 C i v/gyum: Brn, & it gray, soft; Gypsum ixtr.

j' 630' ,.03J j*. Lt.reenish gray, beo,,,n v-li ,/depth; loan clay,
S , ofonly opened f slze 28) hole to depth of 650'.

Bottom uf 28L" hole : 650'

" '! .12" (pilot) hole 703'

CAVUUO RECORD

Ia. rr,. TO Lw M~~l.Z
reeling ftit t t

30" 2' 50' Surface casing grouted entire depth.Ibove C.i. "..

14" 2' 650' u52' Pe'J'n--ated fron 2"0' to 630' below G.S.
above G.i. Gravel packed well. using 3/8" max. gravel. Used 89.2 Cub

yards of gravel.

OENERAL INLIRMAT1O -PunIue Tmt. Qu tity at Water. te.

No chemical analysis at this time. Conductance 580 micromhos z apprno 410 PPM

445 GPM w/249' DD - Sanding condition (fine gray)

425 " " .42' " - Sand free
350 " 203' " " ""-"

315 " "174.' " "f
275 " " 164' , " " 

- -

215 - -125' , .
WELL DRILLER'S STATLMENT (Not to be filed Is by Driller)

ilia well was drilled under my jurisdiction ad the ,_-_.-_-
above in'oriatious 6 true to my but informatioa ad
belief.

S*oj~p Pus E m ........-...
Well Driler _

Iim Ne... 99

. . . . . . . . . . . . . . . . . . . . . . .. . . . . ... . ... . . . . .. . . . ....... .. .. . . . . . 0

S .. . . . . - ..



7-- - -77.. ..
4

PERIODIC MEASUREMENTS LelKJI..&..

Project IL/

Name ________________________P: =1111 LSD

L [ioT(I~i~3] P description ean ketch:

Staio 10 (ltlog

DATE WATER LEVEL. IN r

02~/A(./19 100 /00122'?J
(./19 a' V' 4 S E~ 6,~ If ,d.ua

/19_____ -7 St t 1 7-~dP.g~ b..y: at? w

/19 B.~ __ _ _ _ __ _ _ _

//19b 4
/ /19_____________

/1______________

I/19 _ ___ ____________

I. /19 ___

/19 ___ ____________

/1_____________

/ /19___________ __

34 0 44 .9 0

KEY PUNCHING INSTRUCTIONS: Duplecate col. 5-33 for all cards

R'23.*T:-A*235#1 () 1*2370 0 238:l (1 1*23 f

5 1 20 3'. 44. '9 56 61 62 67 68

111-bstoctlm Tflooby.Location sketch:
1- a n r n. ostI asr cel Pooped

SIta Gfab.Irec oatly V -s0lift slerl~ae v

Metho~d A-filrlii:. I-reported T-olectrict ae

M o ,-m lra.'e S-steel tbe. 1-otoer

Punched -_____ Enterei -------- C.....hecked_____

Local Well No. LOC~ '' ~'

9w. T.



-- - ..-.- -. -o.-

"( /LogNo ......

~ EtLTOMD 'REPO1RT TO THE STATE
_ENGINEER OF NEVADA -- Well No ....- . .. -

~~~~~Permit No .....: . ... l z z.

P.,A.IL OOMaLETE +10S FOIM IN ITS ENTIRE'T Do *o W Y.

oNellie AFB .. Phelps Pump & .Eouioment CO. " . ..-

"" Nell"is A._Nevada 400 EAe. Las Vegas, N...... .A,- ...... ... College ve. Lic No "- -
.....o.el : ~ . .% . M......... . ... T ..... . ... ... ..... . . C,

L o c s a o n o f w e l l : W . ../ . S .... .T ..Z ..X / S ,3 R .6 2 .E , i n .... ... ... .. ..a .r. .... ... .... .... .... .. ... ... ... ... .. ... .. ... .... ........ ..c c . " J ,% -

Army Coordinates: N534, 991.66 E 6S4, 108.48 G.S. Elev. 1826.6' ko _ 2 = .............. . ................... ....... .......... ................ o .. ......... ............... .......... ....
Wae ilb sad for.-......Domestic ...... Tota depth of well 6.... 50'.......... .....

Sie of drilled h ole... ... ... .... .....L ........... ......... Weight of casing per lInear foot ... .............................
o F1." T74S........................... Temp. of water.. . ................. ........ -

Diamet and lgth of cauing 14" ID S.g.le.wll 2' above G.S. to 650' below G.S.
(Casin 1-';"In-d'a eter and under ive i s i de" i 'a e asn1r';2' f'a si n e o uLs ide d.a.c

If flowing well give flow in c.f.s. or g.p.m. and pressure ........... -............................................................................................
70' below G.S •' "' '

If non owiag well give depth of standing water from surface ...... .................................. ..........................................................

If flowing well describe control works ......... ........................... ..................................... .
(Type and size of ,alye, etc.)

wel 19 Dec. 1962 - ,29 Jan. 1962 ..
Date of commencement of well..... .......................... ................... Date of completion of well ............. ............ ...........

Type of well rig..Priled wrotary mud)..ig swabbed..w/3.6.La.betoo .

LOG OF FORMATIONS of Well " A I
Water-bearing Formation, C LIL -

From To Thickness Perforations, Etc.
fet feet feet Type of material

0' 25' 25 Clay & Caliche: Tan, firm Chief aquifer (water.beart g

23' 40' 15 Sand, gravel & clay:Tan, limeston formaio.) -1 -

gravel to i " size. from 562 to 621
40' 100' 60 Clay w/Caliche:Tan & buff, soft

& indurated. Other aquifers ...... 188' to 210'

100' 120' 20 Caliche: Buff, indurated. 22' to 316'

120' 430' 310 Clav , a r ' he:Tan . white &buff, ......... ........................................

soft to indurated. 434' to 470' - L -

430' 530, 100 Clay w//gypsum streaks: Brn, soft 48' to 530' .- -.' .....

to indurated. Sugary texture gypsim ............................................

530' 560' 30 Clay: Lt brn, soft to indurated.
560' 595' 35 Clav w/gypsum: Brn & it greenish ............................

gray, soft w/indurated streaks. First water at.... 70' .le-
Gypsum has a sugar texture.

595' 620' 25 Clay: Brn, greenish, gray, soft, ean

clay, some decayed pieces of blac' Casin perforated
wood. i-

rom ...290 o .

Sitze of perforations

Horizontal Louvier i/8"x"".. ... ...... ..... ... :. .-. :.. .....
staggered rows 2-2/3" ap,

,1:1
• . .. .. . • . . . . -: ,. ..:. .- , .. . - . - . .-. v . ..... "" -" " - - "- ,'- -. "-. -- - . .,. .-



S-. ... 0 FAI..5-C .- -nued -

fTot btckness Type of material . .

Z'620' 635' 15 Clay w/gypsum: Brn, & it gray, soft; Gypsum i sugary t .xture.

" 630'L . greenish gray, beom~ndarker w/depth; lean clay,-sort; only opened full size ( 281 ) hole to depth of 650'.

Buttom uf 28!" hole = 650'

" " 121" (pilot) hole 703'

-- "-

CASING RECOtD

Diam. Fruni To Leugtb "ttesrks"--Seals, Groating. Etc.
casing feet feet

30" 2' 50' 52' Surface casing grouted entire depth.
ab ov e C . "

14" 2' 650' u52' E'e-fn_alo! from 200' to 630' below G.S.
K Fbove C. Gravel packed wll using 3/8" max. gravel. Used 89.2 C: k-

yards of gravel.

GENERAL INFORMATION-Pupingih Tv.t. Quulltr uf Water. Etc.

No chermical analysis at this time. Conductance 580 micrombos =approx 44.0 RPM

" 445 GPM w/249' DD - Sanding condition (fine gray)

425 " " 242' " - Sand free
350 " " 203' ,, ,"

315 " " 174 " " ""

275 " " 164' " " "

215 " " 125' " " "

WELL DRILLER'S STATEMENT (Not to be filled in by Driller)

Thi i well was drilled under m y jurisdiction and the ............ .................................................................
above inzflormation is true to my best information and -""

a~b ve nf rm a io is tru t m y be t i for aton nd...... ......... ......... ......... .............. ................................... ....... .- .

belief.
~~~Sieathel~P.u.P] &.Equipment Co.""'........ ~~~~............... .i S i; .......... ............ ... ...................... ............. ...... : 7 S ' : -

.- B e .......... .......................... .......... . ... .. .. ..... .. ............. ........................... ! ........... ....... : 1 ......... -
Well Driller

• -. -" i , u . no._ 9 .....~~.. ...................................... L . .2 6 9 . ......... ::.:

.. .. ... . . . . . . ............. .....:.

-,: -: , ,o L ........... ........... ........ ....... ........................................... .~ _ .... ....... .% - ... ...... ...
Dated ............... ........... ......-. .... ..... c.c.

.. , . ... . ... C;Ct

':~ ..... ................. ........... ...... ......... ............. . .. . . ." L

" .-.

.., .. .. ... .... ....................... .................. .......... . .. . . . . .

2. 2.



WAI [A I.LL 04 Rii, .

PERIODIC MEASUREMENTS

Project ' ' Q e c -

-Name aboveName H~P: -I -f -t 41v LSD -%::

Station ID (lat-long) MP description and sketch:

19"WATER LEVEL, IN FT m

DATE s
(mo/day/year) HOLD WET BELOW LSD M I- BY REMARKS .
"_.._, _, --____, v-. .. Z z2-. -' .< z .,c , ^, ,- " -

V /19h __~'

//19 <V 3. 9(4 e. ? JE(L
-. ,*o

... ' .. ...___ __ __ _ __ __ __ _
i..:/ /19 :: ..._ _ __ __ __ __ _..___ _I /19 __

/ /19 __"_""""-".

/ /19

/ /19__ ___ _ _ _ _ _ _ _ _

" I 119
/19,

/ /19 _'.__ _ __

/ /19 ._.--_::.:.:._/ /19 "- ;:: :_ _ _ __:__ ___ ___ ___ _.

/ /19 __ __ _ _ __ _,__ 
":

__ __ _

/ 119 "__ _ _ __ _ __ _ _ _ __ _ __ _ __ _ __ _

-/ /19 ___ _'__ _" .'..__ __ __ __.,__

/ /19 _ _"-_..--_4-/ /19 -__ _ __ _ _ __ _ _ _,.__ __ _ _ _ _

/ /19 -_-
3- 4449. 56

KEY PUNCHING INSTRUCTIONS: Duplicate col. 5-33 for a-ll cards
• ° -- 7.:: l I i .1 . I: I .1 IR=234*T=A"23s#1 (D F"2 37=1 2B- ":3= ':"

5 19 20 34 44 49 56 61 62 67 - '-4

--dr0v 0-obstru c tIon T-rearby. Location sketch:
F-lowln P-.umplng recently pumped

TS tttu s  flowing p urnped X-surface water k

H-near b y., S -ne arby. eff'ects"-'
recently Pum0 nq 2-othe rt low

1 
nql

MethOd A-lr lIne R-reported T-electrlc tape
M of C-Cal 

I
brat ed s-steel tbpe 1-other

measuro- airline

Punched Entered Checked -- '

Local Well No. "- '' .

'. . . . . . . . .. . . .... . . . . . . . ..



/ i7V7 ......

K ~~~WELL LOG AND REPORT TO THE STATE Ra .. jJ
ENGINEER OF NEVADA el N 7 6 5

A.dnms..uI '0=2n IT Lt-C

Waer will be MWd for..: _____Tel doph of .Z .....

Sine of drilled hale2 !. .... of.V l .(eal pw unog foot-Al -7 %

Thikes of cmg21.W - Tmp of wtr-

Dimme ad lmrnho n 'vt.1" mich2ne rrorsted iiner frvn tvD
V: '3tter ame =A Wd~ onS imos mommr amo ring U amateeii ge o dimme ilij%

U Rowingwell give Bow In a.e or gpmrd.. .-..--

If mmoawig well gee &ep& of sadindg we fromL

If Bowing well dei coatl wok-
(2nt ad do at vaJa AOL.)

Dat o cmunane o .--- Do of cmeetseb of weL:Z.. I

hTrpe of well rg .. .. St r 7 -t u d r------------------ - ------ ------------- .------

LO0G OF Y'O3MATIONU
Wsuwerbmg Formation. OmAng

F"Im To Thkmes ~ a om.uatre

AI -4 tols7s

7-7 ' c 'w-

.i -If -O M -,ib M -- ZA

11C ; c -c ia es

!CO 2

1 17 1 h

1:9::.::..Ic :..:,:.:.:.:*.:.:.-. : > -. : :- *. < .. '.*. .. *.:C1 + * *.*.. . . .



WO OF YVORMA=TON-eha

Prem ThT a=s
ba habt wm

Dim& haof ft -. 2

o A~ 3/16" ^ei'.'nted ini r.1sef With~ IOC !oc'- tr!! ~~ b-V
vCC 25k7 1 /i" . h warmds 'tt cemeint crrout

GIUALL DIMATO-g Too Qmf at Wam MLe

WELL DRILLERS STATDg (Not to be Mo1d in by Drille).

This well wsm drilled mader my jubiue md &.o

ibove informution is true to" '~ia msOmmadba.

Dated.. ~ . 91. __________________

- PUTZ_ _ _ __ _ __ _

'Y~7,____
EIV' a



WELL LOG AND REPORT TO THE STATE Re2 ............. ........
Well No - 3 .... . ............ .

ENGINEER OF NEVADA ................ -
Permit No ... 7-6.r-.''

Do not 1111 ix

er.............. ............................. ......

Address.7.i- 7.-'~~ Address.."....';MY-1c.No

O w er.. .. .. .. .... . ... .. .... .. .... .. . ............................. .... ...ll. .......... . ' ' - - ,

Location of well: 11 .... ..S2 Sec..Z..., T...20.NS, R6 , i ......................... Count 6%%

. . . .. ... .. ......................... ..d h......... .

Size of drilled hole ......'............................................................. W eight of casing per linear fo .. .
.~r -1 •-.7 ' •- ~~ /.. A."...

Thickness of casing ................................................................. Temp. of water .........................................

Di-.m eter and length of casing.... 2 : ... .......... . ......... ..... ....... - ---- ....... . ...... ..........:.............. .......
% - - -' (Casing 12" in diameter and under give inside diameter; casing 12" in diameter give ou:slde diameter..

If flowing well give flow in c.f.s. or g.p. n. and pressure ...................................................................... ............................

If nonflowing well give depth of standing water from surface.-....................... ........................... ... ..... ................ . .

If flowing well d -r hibe control works ........ . 11 P .............................................................................. ............................ ..............
(Type amd size of valve, etc.)

Date of com ence ent of well ................................ ...... .................. Date of com pletion of well............ ...... ..... .... ....

T pe of w e ri .. . . ....... ............................................ ... . ................. ... ..... .

LOG OF FORMA.TIONS

ToeTui.,m Type of material..a' . c.
feet feet feet T ype ofematerial

--. Chief aquifer • ..U
" -": -- .. -J .. "formaticn

"- .t- t.

- - - - - . Other aquifer ................ .............

.. ....- .. .. _- . .. . .

" -. . - - --- ' " ! ...... ... ...... ........ .. .. ...

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

"""."" .. "" "First water nt..... ...... fet

" - -"-- Ca-ing perforated

from . .. to . ......: .. ...... ft.

Size of p""fomlonq

-I.-- .. .' - --

"-.." ? -... . ..I i

,--.(', ytr n) . 0

l*.d

' ' ' - . . o ' . ' - . ' ." o . . i t ' , d z " • o - " • o - • o ' ' - " " % .' . , ', , ° , , ' . ' ° - % - " " ' o ° " ° . "Y"



LoG OF FORMATIONS-OoiU3ed

Frank To ThiknssTye of mterial
\ feet feet Tkns

I A-.- %*E

CASIN RECOR
Diam Frm T T~nb 'eznrki-4Wa Grt~n Mt

casing*. fet ee

-z /7 r1t

GENEAL LFORATIO-Pup~ngTestQuaity f WterEtc

WEL DR12 STTMN-Ntt efildi yDilr

Ths el a d ile c d r y u is itin an te----------------- -- - ---- --------- -- -- ----

.. .. .. ... ...G. ...O R .~ .. ..... ....... ............ ...... ..

Si n d . ...... ............... .......... ...... .
F 1'1Driil-e-

w ed....,~ _Sr..

This~....... we. wa.. dildmdrmjuidtonadt . . . . . .... --.-------

............................ -.......--------------....... ... ........

.y ........................... .. ......



1jyWELL LOG AND REPORT TO THE STATE /
L ENGINEER OF NEVADA [won

~~/644/dlo~~~- .a-

-Pill./S inhTr. -se :e

Vow wM1 be c -Ta aq d on

Dis bmawe -d lWsp de gI&g m~.

if aedew-a weD -~ dmpek dl iaiag wiw from adow

If lAw*a TAU d ai e1 - -

3 Dia .1 cininem of mm.JA5 Dli.ft u empidim of !t 28h , 197

TMpo well - ftoa

lFtm TO Tht TM d mamm ?aU .

em~ *A Oft0

I=

125 todesim

e- A _,?Ci 
I

13M~ to13

W, /7 im .. f



J,

LOG Or FOUMATIONS-comohmed

CAmDIG R3003D

26"~0 1497 1397 GroUiA6 lAg ri at. 100'

aO%.Z=L WIEAIO-o aILow Qmiv cc Wat. Ut..

Test. Puping- Bawl petting 3 50' '

0.la. per minute papd 4~0

Pumping Test -93 howrs$

WELL DRILS STATEMENT (Not to he W~ed is by Dilw)

Thde well ur dr~ed under my jurbigie and the
ahove inoub mo is amush my hee infonmdom rnd ~

s~ .L~ . . ....

19% JAN22M V0 55_

Da*d-

- -~,., t~tua.,. tu .'2..t~r...-. S,



.7 -. .- 7

rW L LO ANTOS A E /Log No..a.921 ..........
WELL LOG AND REPORT TO THE STATE Rec... ..... ... ....

ENGINEER OF NEVADA Well No..... ..
Permit N .....

--- .. _'/:c ".!.- - Do nos fl in) %

Owner .... " - .. . ... ......-......... . ... Driller. ._ - _...... ....... ............... . ....- . . ..... '-
.. .. . -

- Location of we . 3/!..L. Sec.d- ..., T; S, RL6Z.,in .. .......... .......................... .................... ----unt '

.... .. .. .. .. . .. . .. . ... ... _ . . . _ . . . ._ _ . . . . . . . .. . . . . .

Water will be us.ed for .............. -. . ......... ..... Total depth of well.... ................

Size of drilled hole ................ ....... . ................................... Weight of casing per linear foot ...... ... .....- . ...............

Thickness of casing..._. .... ...... . ........ ... ............... . Temp. of waer .............. . ....... . ....... ..............................

Dimeeran lngh f asng 16" - 1397' 20" - I00'
Diam eter and length of casing .............. ................ ... i. .................. _ . .7...------------.i ........................ . .... ............................................. .

(Casing 12" in diameter and under give inside diameter; casing 12" In diameter give outside diameter.

If flowing well give flow in c.f.s. or g.p.m. and pressure ........... ...................................................................................................

If nonflowing well give depth of standing water from surface ................................. ... ............ ..... -. .

If flowing well describe control works .......................... . ..........-....... . .............. ......................
, .. ~(Type and ai of v-alve, etc.) " '

Date of commencement of well .......... ..............- Date of completion of well. .... ............ ..... .....................

Type of well . ................................................... .... ..............................................................

LOG OF FORMATIONS W
I Water-bea.tng Formation (7avng .

From To Thickness Perforations. Etc.,fet ~ tfeet Type of material .'
fet feet feet

- - I 7."-" - . -

Chief aquifer (vater-bet-ring
formation)

-. , - - trom1 0 20 100

,..- -- Other aquiffel_ .4 .' t 430

,-40 --o 75

-...... ........... o *.e . _ .. ... ... ... " -
"- .. - - --" / -- .1220 to 1230.. ..... ... ... .. .. . - ---------------, " " ' " '

II / I.. ..- ?- o ]3 to 1320..--..

-" . - / i ,c .".c '' ,- 44.~ iswtr . . f
,,,~ ' ,' /-1250 t 1260

1000 to 1..7 -...
;- ),- : ,, .. .. .j.,, ..,..........

:°" % .3" .Ole C " .) ' ' ) •~ . 6 .2 lust water at ........... ..... .. feet..' .

' / £~~~rom 00 to 80 -..-

, ~~1000 to 14,97 it. "'"'-

N 3 Size of perforations

,-.o smo S , -o ,"" ,

3 / 1 6 "r _ _

sit- A-

Oo• "o,



-. 7'

LOG OF FORMATION S-Continued

,eet feet hicknes T of material

C .

CASING RECORD

Diam. Frum To Lenlgth "Remarks"-Seals, Grouting. Etc.
cuilng feet feet

16" IM0 -I4Y 1.397 Grouting frm 0 to 100'
20" C C00 ' 100

r--

GENERAL INFORMATION-Pumping Test, Quality of Water, Etc.

-2s. p-a-r minutu p-."ped -. 400

."=Piriw Test 93- lr

WELL DRILLER'S STATEMENT (Not to be filled in by Driller)

This well was drilled under my jurisdiction and the .................. ...................... ......

above information is true to my best information and ...................
belief. - .- .

Si...d ... . ...... ....

...... ............. 19%8 JAN 2 A 1
.............$.C ...... ......... ...........

Dated . . " I.".

GEN..ER.. ....................... ....... .a........ ......... -

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

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



LI

a Off-Base Well Records

ftf



7. ~~~~~ ~ ~ ' .77- T- 7 7TOI.71TT

Log N o ......................................... .
WELL LOG AND REPORT TO THE STATE ENGINEER Rec ............................. 19 ........

OF NEVADA Well No ......................................
Perm it N o ............ ... ...............

PLEASE COMPLETE THIS FORM IN ITS ENTIRETY Do not fill in. ' " ",-

O w ner ........... .............................................. D riller ....... . .. . -, .Y ..... -.. ............ .

Address ......... 2rj. ... hr. 1 1, an e ................................. AddressiZ2 .2 : ,...L-.... .ejLis. No....4,.5 .-------------

/Location of well:54..../ 4 j&..1/4 Sec., .... T.2&..N/S, R..L_2.E, in ..... G]:.--ik .............................................................. County ...... ,'

or ............................................................................................... ............................................................................................. :
W ater will be used for.....D.0.-..t.i. .................................................... Total depth of wenl....2 ." ... t ..................................

Size of drilled hole .... 2! ..... o....Z.Weight of casing per linear foot_.. .:.,.&. ...............................

Thickness of casing..... ": ................................................ Temp. of water ...............................................................

Diameter and length of casing ....... 8 -. .-.: -. 1- .r ..... -. . - O ... t.. ....... : .........................................................
-(Casing 1? in diameter anid under give inside di-Ameter; casing 12 in diameter give outside diameter.)

If flowing well give flow in c.f.s. or g.p.m. and pressure .............................................................................

b. If nonflowing well give depth of standing water from surface . ........ .-. .................................
If flowing well describe control works................................................

If low ng ell des rib co tro wo ks.......................... ... .. .............................................................................................. f,"

(Type and size of valve, etc.)

Date of commencement of well....... ..................... Date of completion of well.....-. -7. ................................

Type of well rig.... .: ....... i .. 2 .. L .. ... . ........................................................................................ .......
LOC OF FORMATIONS g:

Water-bearing Formation, Casing

From To Thickness Type of material Perforations, etc.
feet feet feet 

-' o f m a"r"

0 2 2 toos6i.
2 4 4 clay Chief aquifer (water-bearing formation)

6 16 10 .ravalu.: C ly
I6 60 44 graveley clay from.. 1. .............. to ..... 2 ............... ft.
60 90 30 clay
90 100 10 gr :ley cl~' wot;r Other aquifers...
1 0 1 4 0 4 0 w h i L e c l a y O. t o l. O 0 ...... ... ...
140 1 [- 10 ELi-idy %;rixte c1: ,;at(_-r14 1 In 0 10 c lan y ; i e c : t r.................................................. .. ...................... .. . :15% 190 1.0 clay

1 0 2,W 10 Calla white cla.' tIc.O 2GO 10 an a/ h i e c a.,, ", a ~ r..................................................... ...................... |

.......................................... ....................... ......... i i

First waler at......................... feet.

Casing perforated

from .. ............ 2 0 ... .. .. . ..:ft,

Size of perforationst..) 3/1¢" X 10"---. -

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

... .. .. .. .. . . 3 .-

(OVER) 019:,-

" i•,f



LOG OF FORMATIONS-Continued

Frxn TO Thickness Type of material r
feet feet

CASING RECORD

Diam. From TO
casing feet feet Length REMARKS-Seals, Groutinig, etc.

0 2 00 200 8 inch casing- ce-ie-Ited dow~n to 50 f t with
221 yalrds well grout.

Lz

GENERAL INFORMIATION-Pumping Test. Quality of Water, etc. 6

bailea 60 0.;. FiCM:' 86 ft. .-

WELL DRILLER'S STATEMENT (Not to be filled in by Driller)

This well was drilled under my jurisdiction and the
above information is true to my best information and ..............................................

b.lienc

Well Driler

By ............................. .........

L icense N o .. 4 5 ........ .. ... .... ....... .... .... .... ... ...... ... .. .

.. Dated.- -c? ....... 19....



Log N o ......... ............ ...............

WELL LOG AND REPORT TO THE STATE Rec ............... 19 ..............
ENGINEER OF NEVADA Well No ............................................

Perm it N o .........................................
PLEASE COMPLETE THIS FORM IN ITS ENTIRETY Do not fill inM. Owner James R. & Ida M. Black DrillEr ffinger Drill & Pump Serv"

I'Addres 4068 Judson.......... Addres. Box 579 city Lic. No. 2 .,. ,-.I- " Ow an ....................... .. .. .... S. .......................T..... / ,K .Erill .......... ....................................................................... C u t ' :

Ad r es .................... .......... u ........... ............. ...12.. Bl... 2.......,.............. Add ess ...........................................Ci y ................ . ...... ....... '-: "
Location of well: %5 4  / T0.E, i Clark County

r 4 ude o ... ................................ .........

W aterize llber sed o..............................................t ..... .. ..... To..tal. de t o .......... we l ......................................................Sizer ofwillbeed ole ................................................1 inchl Weegtt of cainwel foot....... 1414................... 7

Thickness of casing ..................... .......... ...................... ........... . Tem p. of water .........................................................................-.......
Dimtran eghof casing 8"ID 200 reet"' ":
D iam eter and length of casi g .................................... .......... ......................................................... ............................................ ............... .

(Casing 12" in diameter and under give inside diameter; casing 12" in diameter give outside diameter.)

If flowing well give flow in c.f.s. or g.p.m. and pressure ................................................................... ....................................................
, o 600

If nonflowing well give depth of standing water from surface ................................................................................................................

If flow ing w ell describe control w orks ....................................................................................................................................... ....... ... . .
(Type and size of valve, etc.)

August 1, 1963 .Auguast 5. 1963 "ii!i
Date of commencement of well .................................................... .Date of completion of well ...................... .......................

Type of well rig . "Walker-Neer 31"T yp of we l r g.... ....................... ... ................................... ..................................................................... ........................ .. .......... . . .

LOG OF FORMATIONS
Water-bearing Formation, Casing

From To Thickness Type of material Perforations, Etc.
feet feet feet

0 15 15 Brown Sandy Clay
15 19 4 Gravel Chief aquifer (water-bearing
19 26 7 Decomposed Lime formation)
26 45 19 Brown Sandy Clay from 161 to ................. ft.
45 52 7 V'hite Clay 161 10 _"

52 56 4. Decomposed Lime Other aquifers ............
56 64 8 White Clay
64 69 5 Decomposed Lime (Water) 6-.... ...........-
69 76 7 Brown Sandy Clay 64"69
76 81 5 Decmoposed Lime (Water)
81 87 6 B r ow n Clay ........................................................................
87 93 6 Decmoposed Lime (Uater)
93 10 2 9 B r ow n C lay ..................................................................
102 115 13 Sand & Lime (W5ter) First water at .feet
115 135 20 White Clay
135 148 13 Brown Clay
148 161 13 hite Clay Casing perforated
161 180 19 Brown Sandstone (Vater) 100 190
180 200 2p White Sandy Clay from ................... to ................... ft.

Size of perforations
-') 1/8" 1 12" Torch

........................... ........ ....- . .................



LOG OF FORMATIONS-Continued

F.orn To TikesType of material
feet feet Tlkes

CASING RECORD

Dim From To ~ hflarsSelGotnE.
casing feet feet Lnt Rmrs-e~,Gotn.Ec

S"ID 0 200 200 Cemented from 0 to 50 feet
1* yards of cement
Graveled packed from 50 to 190 feetL
3 yards of pea gravel

GENERAL INFORMATION-Pumping Test, Quality of Water. Etc.

WVELL DRILLER'S STATEMENT (Not to be filled in by Driller)

This well was drilled under my jurisdiction and the
ab~ove information is true to my best information and......I.............................................
belief.

Signed.. E ffinger! D.ril ..wp
-- -Well Driller

By..................

Li eneNo. 2...................... .............. *- --..... ..................

Da~ted. August ..5.@..................... i19... 63..

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

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

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



Log No .......................

WELL LOG AND REPORT TO THE STATE Rec ....................... 19 ......

ENGINEER OF NEVADA Wl o.........
Permit No.. .................... * .-

PLEASE COMPLETE THIS FORM IN ITS ENTIRETY DontJli

'.iillian, H. ''ells Lffin~er Drilling cc iun!p _

Owner............................................................... 
Driller ...... m..................................W..... ......... ..

2052ea Christy.  Lane Box 579 Lay.i o212.
i/Lcaionofwei:.5 1 W 14 4 1/4Sec.., T.24 N/S, R,/,4'.E, in.... ClamkCut

L or 205 w hret ....Lane.................................C u t'.

Water will be used for............Rmestc......................................... Total depth of well ............. eet............

Size of drilled hole ............ 12............ inch.............. Weight of casing per linear foot........ 1

*Thickness of casing ............ 10....... ....... (~ae ................Temp. of water ............................................. ..........
Diaete ad lngh o csin b D 200 feet

(Casing 12" In diameter and under give Inside diametei ; casing 12" in diameter give outside diameter.).

If flowing well give flow in c.f.s. or g.p.m. and pressure ....................................................................

If nonflowing well give depth of standing water from surface....0.....................................0..........................W.-............

If flowing well describe control works............................................................................................ ..........
(Type and size of valve, etc.)

Date of commencement of well ............................M M 2_1 6 Date of completion of well ... ..................... ....65.

* Tye ofwel rig"'~aker-i,'eer" 31

5, LO OF ORMAIONSWater-bearing Formation, Casing
From TO Thickness Tyeo aeilPerforations, Etc.
feet feet feet Tp fmtra

*0 17 17 Yellow Clay
17 42 25 Yellow ,lay & Gravel Chief aquifer (water-bearing
42 6 8 26 lellow 6lay 10formation)20
650 85 17 Lieccrmposed Lime '.ater) f rom 1..........0.... to 2.......00..... ft.
85 110 25 Decorrposed Lime 5L. Gravel ('185-110
110 120 10 \ hie clay Other aquifers .....10.....
120 140 20 Green kl.ay
140 200) 60 Decomrposed Lime (hater)

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

First water at .. ............. feet.

Casing perforated
fo....11~5 195

ro .......... ... to.......ft.

Size of perforationsK1.8$1 x 12", :crch

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

9-... -19:~~.. ~ 2~~. *.



LOG OF FORMATIONS-Continued

From To
feet feet Thickness Type of material

rw ~CASING RECORD r

Diam. From To Legh"tmrsSelGoinEc
casing feet feet Ltea

a 200 23Z Ver.ented £rcx J to 50 feet
2-; yards of cement
Grave led packed fronm 50 to 195 l'eet
3i y, .rds of' pea 6r~vel
Cid 6"1 w.ell plugged and abandonded

GENERAL INFORMATION-Pumping Test, Quality of Water, Zt.

1~PThrke~ysnL;m#rs-ible Dump, 220 gallon tank, 147' 141, riser .

2iue, 1&71 '1Q cble

- WELL DRILLER'S STATEMENT (Not to be filled in by Driller)

This well was drilled under my jurisdiction and the ...................................................
* abo'.e information is true to my best information and...................................................
* belief.

S id ffiner Lrill L, Pump
.Well Driller

3Byars.o(pa r......

pie b7' " 12;.be":::'

License No/. ................ ........................................ .........

Dated..2,4ZU.t.7 ....................... 19.. ...

~.°

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



Log No ..................................

WELL LOG AND REPORT TO THE STATE Rec......................... "

ENGINEER OF NEVADA Well No .................... ...... . .!-'" '
Permit No ........................ ..

Do not jU- in.

Odder.T.r , ..C..- .eo . ........... ................ ... . ... . drn ......, ... ................ ..

I ...... , -N .-j..

*Location of wl:A.dy 4 // Sec..2L, T..2.CN/S, RLk iE ~a, _r ----------------------------------------- Count..

or .... ............................. ... .. .. . .. ... _N.. ,......... . .. -.. . . ........................ . ................................................ . .

Water will be used for ------ ................ ........................Total depth of well. :;. . ............................

Size of drilled hole.. .-. - -55.----.....-rm..f--- 1.0....Weiht of caning per linear foot...... . ..............................

Thickness of casing ...... 5"'i ............................................. .... Temp. of water .........................................................................

Diameter and length of casing.... -. ... . . .............. ........................... . -...-_
i(Casing 12 Indamerar anv d glnailde diameter; caning 12 In diameter give outside diameter. :-'

If flowing well give flow in c.f(s. or g.p.m. and pressure ................................................................................................................ .

If nonflowing well give depth of standing water from surface.. .-.........................

If flowing well describe control works .................................................................................... . .,.
(Type and size of valve, etc.)

Date of commencement of well... v-4.2. -..-.-...-.... ......- Date of completion of .................
.... . .. . .

Type of well ......................• . ype ( w ll rg..r .c.:.r- = - r i~ ...-- .-- - . d~er ..-. .......................................................................................................... 2''-

a -- - LOG OF FORMATIONS

Water-bearing Formation, Casing " ' . '.

From To Thickness Perforations, Etc.
feet feet feet TYPe of Pfaot

" '5 5 .oi ...
5 8 3 2.f1 cliche Chief aquifer (water-bearing

8 24 16 Ero,- ibl> formation)

24 60 36 LP'ht brown clay '4!2ter from .to . -I. ............ ft

60 73 13 !3undv brow.n ca:. .
73 10. 27 :hite sandy clay 'ater Otheraquifers ....................................

....... .................. ................ ............................ . -%,

|....... . ... ............ . ..............................................

..... ....... ............ ... .............................. ........ .. i -) ::
First water aL1 .... f ...... eet.

Casing perforated
fr om ..... -. .. . ..... to ....................... _ f '

Size of perforations
\ I, -'

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

or111



* LOG 0r FORMATXONS-oatinved

fe fet Thikmesa Type at material .

CASING RECORD

Diam. From TO
clang feet feet Length "Remlrke"-Seau, GrantWng Ete.

"I.. 61t 7" 51't 7" Cemented 8" dn-vn to 55 ft With 1J ydr concrete

GENERAL INFORMATION-Pamping Test, Quality of Water, Ztc.

WELL DRILLERS STATEMENT (Not to he filled in by Driller)

This well was drilled wnder my jurisdiction and the..................- - .

love information is true 7t7n~ inform lon and belief.

Sg e . . ..... . ....... ... ............... . .. . ........ .. ........

Well riUer

By....... ... . . ...... .. .........

License No.V...~ ................-...-

_ _ _ _ _ _ _ _ _~~........ ..... . -...- - - . -... ..- - -.-..-

. .. . . .

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



Log No. ................................. z

WELL LOG AND REPORT TO THE STATE Rc............... 9.......
ENGINEER OF NEVADA Well No ...............................

Permit No ...... . .

Do not fill un

Owner ..13111 ..Ayrs ......- ................................ Driller .. ?4cKirney I- Son

LAddress. ...~.We ]iril rJPrk ... 312 .. Lx..L.. ....v a...1.....S wih NoJ5 ..

Location of well: -~./1..Y/4 Sec... 1 T.2Q.N/S, R-6.E, in .... Clair.............................................. County :v

or................................................... ................................. ................-.......... ....................

Size of drilled holei 2 . t.59Q 2 ... 197 to 10 2 .... Weight of casing per linear foot ... 10.Gtace
Thckes of... 10...................T p..of..aer........................... .. .

Diceters and lengt.......h...........ep of watier...". .................. .................................... ....

(Casing 12' In diameter and under give Inside diameter; casing 12- In diameter give outside diameter.)

If noflowing well give low h in fstanor gm wadr prssurae........1.......................................................

If flowing well describe control works .............................-....-.....-......... ... ...... ..................
(Type and size of valve, etc.)

Type of well rig ... ?7 .. P2A. --.Stgrj ....... e ....................... ............ ................. ...... ...................... . .

S LOG OF FORMATIONS
Water-bearing Formation, Casing

From TO Thickness Type of material Perfoatons Etc.
feet feet feet

0 7 7 Brown Clay I Chief aquifer (water-bearing
7 23 16 Gravel formation)
23 54 31 EBrovm Clay from to..~54 58- 4 Brotm s. and V.at er
58 73 15 lBrowN Clay Other nquifer7.3n77 .....73 77 4 ',Tite "and .atc~r 541 to 581
77 87 10 i Cxx Erown Clay ... -.. . ..... . .......-

87 91 4 Bro%.-n -.:nd water
91 100 9 E-ro-emcltuy --.... .- ..................................

First water at.... 5 4 ....... .rcct

Casing perforated

frm 60 100

/,size of Perforations

3/6 x 10"

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



LOG OF FORMATIONS-.owtiftued

Frp. To Thickness Type of material
ft Qt feet

. -

CASING RECORD -

Diam. From I To Legh"eak'SelGotnEc
* casing feet feet Lnt Rmra-elOotnEc

* I.D. I 0 1 100 100 8" casing cemente-. don to 50 ft- with 11 yds.
* I concrete,

GENERAL INFORMATION-Pumping Test Quality of Water, Etc.

led 50 G*P. from 50 M,.

WELL DRILLER'S STATEMENT (Not to be filled in by Driller)

This well was drilled under my jurisdiction and the ......................................................................
above information is true to my beat information and.. ....... ............ . . ........................................
belief.

X, ;Well Driller.

I/

- ', , -'

License No ... 5  . . .................

Ded June 20 55 - . . . .. . . . .

Dae .......................9 . .......

,.... . . . .. . .

...m F r o .. ... .." .. ......... ............ ....................

....n ..... ...................... , G ro tin , E c .... "- .. ............... ..............

.. .... .... .... .... ..... ... ... .... ............................. L t h y ... .. .. ,- .: :



Log No... .... . .. ....

WELL LOG AND REPORT TO THE STATE R ......... _19 ..

ENGINEER OF NEVADA Wl o.
Permit N.........

Do niot fill inI ~ Owner ..... on....................D ......O!!S F.Evans p

Address.2308..Crawfard -Ave..N.Lal --Vegas ...1KeYT ........ Address ...2Q.4 . NLaS ...... Lic N

Location~~~ ofwl:62.@.ASc 2 . .3./,R.E Clark...............Cuta

oaino el .... S,.4 2 -/ ... ,i.............Q...................................... ....... ...... ............. n

Water will be used for.............................................. .............. Total depth of well 100....... .. .......

Size of drilled ho! p.Tt.1O inch.60 ft.8 inch.hole Weight of casing per linear foot ........ 16 -lbs.

Thickness of casing ........-. 10.Z.~ ............... ... Temp. of water ......... ..... m...........................
Diameter and length of casing... inch.Q,d,pip .. 410.A............................... M....... M.......................A

(Casing 12" In diameter and under give inside diameter; casing 12" in diameter give outside diameter. )r.

If nonflowing well give depth of standing water from surface .....................................5 ft.......... ... ....

If flowing well describe control works.....................................-- .......................... ..............
(Type and size of valve, etc.)

DateJun ofcmeneet4fll~ 1953 Daeo opeino IJune 25, 1953

Typ ofwel rg aistrong

LOG F FRMATONSWater-bearing Formation, Casing
From To Thicknesasyeo mtra Perforations, Etc.

feet feet feet
0 2 2 silt

2 30 28 bown layChief aquifer (water-bearing
30 38 8 gravel formation)

38 50 12 gray clay 30
50 100 5 0 sandy clay (water) from ....... 50........to................ ft.

Other aquifers ................................

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

F ir.. .. . t w at... .. .. a t.. .M .. ... f... .......

F irot.w. te.. t.. ..........to. f. t.

Size of perfr! atiuns

(OVZA)



.7- .-.

r:-

-S. LOG OF FORMATIONS-Continued

From TO Tike Type of material
feet feet Thkna

5 ..

CAIN RECOR

Diam. From T

casin fee fee Lenth "emars' -eals Groting Etc

3 inch 0 0 0ceete y*emn 25

GENEAL IFORATIO-PumingTest Quaityof WterEtc

WELDILRSSAEET(o5ob ildi yDilr
Tbi w ll as drlle u der m y ju isd cton nd th ......................................... .............................

.............................. ......... ........... . .....I .. .....

abov infomatonstueomybesinormtioan

bel ~ ~ ~ ~ ~ ~ ~ ~ C S N RECORD............................ ......... ....... .

.. ........ .......... ..F r o m. T o. ......... . ......
casig gfet feet Le;t "eara"Sal40rotng-E

WeiDr e ....c.... 0 40................ 40...... cemente ...........m.....

Lo i F .v n ...... ........... ..................... ... ...
By .............. .. ................. .......... ......

GE.ERA I.OR AT O -.. Tet Qual. t of.. Waer Etc..... .... ..............

11L ice s o............ ....
S.....ned.. ....... ......

Dae .~ . . ..



' DINnlrION OF %ATER RESOURCES STATE OF NEVADA OMCE USE ONLY

DIVISION OF WATER RESOURCES Log No ......................... .

Permit No ...........................
WELL DRILLERS REPORT Basin .................................................

Please complete this form In Its entirety

I. OW NER..X1:.,.,.... .. ry. -- N.....d e ..................... _................. ADDRESS ...... 2 0O .)inn ..L an ...........................................................

.. ................................ .......................................................................................................................- ...................................................................................... .. -. .'

2. LOCATION... •.. ...... .. .... ...... V Sec ..... l... T . . ............ N/S R.... ' .E ............. rCounty

PERMIT NO. Lot ... k..3. e kle.. nor...Tract ..#1 ......................................................................................... ............
q'ff :.4-..:

3. TYPE OF WORK 4. PROPOSED USE 5. TYPE WELL -...

New Well - Recondition r Domestic 0 Irrigation Q] Test Q Cable [R Rotary E] t-
Deepen [ Other [ Municipal 0 Industrial 0 Stock 0 Other ]

6. LITHOLOGIC LOG 8. WELL CONSTRUCTION .-
Material Water From Thick- Diameter hole ........... 8 ............ inches Total depth..... ........... feet..-

I Strata To ne Casing record ............ •. 1. ..................................................................

Well drilled by others. Weight per fool ........ ................................ Thickness....1.l.34 ...
Diameter From To

Thcomposed Lime W~... 100 10. .fO .... .5)ices 90 fe . 0 fe

Brown Clay 2eW(L 10 . 0 ............ 6... 5/ .....inches .......... 9.0 ...... feet ......... 20.0 ....... feetBr wn C ay" ] O 9¢ .................... ........... inches .......................... feet] ......................... feet]. " ?

.Decom.osed Lime & Grave W 140 fl .............................. inches ......................... eet ....................... feet

................................ inches .......................... feet ........................ feet ,
............................... inches .......................... feet ......................... feet

................................ inches .......................... feetl ........... feetl,.
Surface seal: Yes Q No [ Type .......................................
Depth of seal .... 7 . 2 ............................................................. eet

Gravel packed: Yes 0 No Q
Gravel packed from ............................ feet to ...................... feet

Perforations: L
T y p e p e rfo ra tio n .... Q . . h .................. F . .. .d ............................ ..

_________'_________ ____ ___ ____ Size perforation... .. LX..1.J .......... .ows.

. From ........ 1 0 ......................... feet to ........... 20 0 ................... .feet
F rom ............................................ feet to .......................................... feet

SFrom ............................................ feet to ....................................... eet
From ........................................... feet to ............ feet

From ............................................ feet to ........................... f.... feet

"-___________ ",- P- -r 9. WATER LEVEL
___"_____ _ O.1c -La. ,' . Static water level ...... 90 ........... Feet below land surface

Flow ..... . .......... ......................... G .P .M ................. .......
IL Water temperature ................ * F. Quality .

D te 1976er10. DRILLERS CERTIFICATION
D ate started -..................... ....... ............. ................................... 19.7] 6

.......... This well was drilled under my supervision and the report is true to
Date completed ...... Sept...e .e.. . .......................................... 19.7-6.•.. the best of my knowledge.

7. WELL TEST DATA m... Effincer Drilling &.. .,n p ervice k

Pump RPM G.P.M. Draw Down I After Hours Pump

Address Box 579 ................. ...

""t__--.- ___ _ f - Nevada contractor's license number .......... 3768 .

- N e v .ad a dklr e r . . . . . . . ......2 1 2 ,-2

BAILER TEST Signe . . .. ........

G.P.M ...................................... Draw down.......... feet .. ..... hours Date Septe..b. -9 I
, ........ . .. . ........... Draw down ............ feet ...................o....... ........... 7. ......G .P.M . .. . .. ...... D raw down . ..... ... f eet ..... . hours . . . ,.

-_- USE ADDITIONAL SHEETS IF NECESSARY !4,1 .

. ........ . . ....................... .. ..... ............... ,, ,-..



- . - 7- -. . . ..7 1- -

DIVI 'ON OF WATER RESOURCES STATE OF NEVADA OFFICE USE ONLY

DIVISION OF WATER RESOURCES Log No ................................................... k.

/ Perm it N o ............................................ ..
WELL DRILLERS REPORT Basin ................................................. ...
Please complete t1s form Ia its entirety

1. OWNER.... Sa il .u.. A. sh no .... Jr ...._........................... ADDRESS ...... 21.7.. North...9.t.h ...Apt ...................................""
La Ve s,... Nevada ...................................................... ..................................

* "2. LOCATION ...... .S e 2 T.. 2-. /S R 2 ..... E ........ Clark-::"........ ..... County..-
PE R M IT N O ...................................................................................................................................................................................................................... .......

3. TYPE OF WORK 4. PROPOSED USE 5. TYPE WELL -

New Well Recondition 1 Domestic [I Irrigation Q Test Q Cable (X Rotary Q ' .
Deepen 1Q Other "1 Municipal C) Industrial [Q Stock 0 Other Q

6. LITHOLOGIC LOG 8. WELL CONSTRUCTION

Material Water From To Thic, Diameter hole ....... i.. ........... inches Total depth... ..200. feet" -Material _ Strata From To n__, Casing record ...... 8 ....548-. 0.... .Q...0 ...f..m "- -. .

s.rface soil _ 0 [ 1-4 Weight per foot ...... 10 ....gaUg ................. Thickness .....................
white sandyv rlav..L. . & 6-9. .65 ~ Diameter From TO

br wn- 6q A4_ 15 12 .... hole ...... inches ............... ........ feet ...........5 feet
wh ", sndy C1 a 811 9j, -Jin .10.h ....hole ...... inches ............... 50....feet ............ .... feet

g - c-ay &gr a y 1 X 9 9 5 ..... ..................... .... inches .......................... feet ................f...... feet- .........ay x () 11... 2 0 ..fe i' ,""
green .8a.... ay/.X.11 ....2.L ..... _8.............. 0 ........ feet.. 20 .eet
,P i"-h f u. -i ... - ................................ inches .......................... feet ....................... feet .

i1 ;1 1 7 1 1. r ............................... inches .......................... feet| ............

j Ite..x P l.1. 11 Surface seal: Yes M No 0 Type ..... ell ...gr u ..

,,d i. _ e ,alDepth__ __ _ -  _ of sea] ............ 50 .... .......................... ................................ feet"
white zravle1821__94 12______ -___ Gravel packed: Yes f No t. .. "."..e
w i - Fro. from................................ feet ................. feet

wh ±t. eja________
-- l y14 2--t ..............ttc.aerlvl. .. Fe blwladsuf...... fe-'

i ~Perforations: '

-Type perforation ..... lor-ch .........................................
-LSi e perforat on..... .4.,6 ...... 10.. ........................... ........ .Qua. ."i .. - -- - -From ........ 80 -....... ..................... feet to ........... 2 0 0 -.......... ........... feet % " 

' '

D a eFrom ............. .............................. feet to .................................. ......... feet-

F rom .................................. ........ fee t to ........................................... feel
From EL.TST DA A......... ...... .................. feet to ......................................... fee .

J UL P 19 7 1 From ............................................ feet to ................. ........ ..... feet

tNev.da contractor's license.num-er...........

I__ 
__9. 

WATER 
LEVEL 

.,'. ...

Static wa---tr N level .......... e .u..er.. 73 .......... .
.D Flow ................................................. G .P.M ......1....... . . . ... ...........

Water-- temperaDraw dn e --- hou

10. DRILLERS CERTIFICATION -.-.
Date started ...... .... ..... 19 ......... This well was drilled under my supervision and the report is true RDate com pleted .... b. ..1. ... .... ...... ........ ....................... . 19 .......... the best of m y knowledge. -- - '

7. WELL TEST DATA Nae,.50 ... a.. .j1De !k al$A 1

Pump RPM G.P.M, I Draw Down I Atertiours Pump -" " "

.. . . . .. 1 0 4 . ..........

Nevada co rctress licns numer ...5...... .-.... ............ .......... ..

Nevad drllrs'-"s n er... 4_je a a c n r c orslc n e n m e ...... 0 ............................ . .

BA LE TES Sin d _=_ ..... . .. ...... /I -.... . . .....-..

G .P~m ... 4 .5 ...... ... ... .. .... ........ Draw down .... ....... f t ......... hours . , .- .

G .P.M . .. ... ...... ...... .......... D raw dow n ............ feet ............ hours D ate ........... F e b ..- 2 6 , . .1 ........................ ....... ......... ;.;;] '
G .P. M ., . ....... ......... D raw down .... ....... feet .. .. ..... hours . . . .

USE ADDITIONAL SHEETS IF NECESSARY¥ !471 -, "..



t - LOG OF FORMATIONS--CoUinued

From To Tickness Type of material "- i
feet feet

CASING RECORD

Dia. From Tottcain. fee Fro fet Length "Remarks" -Seals, Grouting, Etc. ""'" i
easing i feet i feet !

8 5/8" 0 200 200 Grouted to 50'

gravel pack 200' to 50' L

l i GENERAL INFORMATION-Pumping Test. Quality of Water, Etc.

WELL DRILLER'S STATEMENT (Not to be filled in by Driller)

This well was drilled under my jurisdiction and the
above inform ation is true to my best inform ation and ..................................................................................................
belief.S...................................................................................................... ,-

Signedflhelps um &E.upmn co . ........
Well Driller

.......... ........... w ii'i hii' ..... ............... ............................... .............................................................. " '"" --
B y: , ............... ...... ......................................................... ....... ....... ...... ....... ...... .. ...... ....... ....... ....... .....

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

License No. 9.............. 9a................... .. . .......... ...................................... ...................................... . . ' - %

Dated ........................... 19 ............

. . " ....................................................... .............................. .............. ---.3

....... ....... " ...... ..................... I_ -... ... ... . .... .. .. ..... ..............

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

... ... . . .,... .. ... . . .



D1% ISION OF WATER RESOURCES STATE OF NEVADA OFIC USE ONLY 6

DIVISION OF WATER RESOURCES Log No.............................. ........ 4..

Permit No ...........................
WELL DRILLERS REPORT Basin .........................

Deepening Job Please complete this form in its entirely

..W...ER..... .I ......... ............... .............. ADDRESS .... 213.2 ...Christy ... an~e ... Las ...Veg-as....

2.. OC TINO..ATION ...... .......V4 SeN... 1 .....S.ec...21............ N... SI RR ..62.... E. C....... k.ak............................ .C uny'

3. TYPE OF WORK 4. PROPOSED USE 5. TYPE WELL-
New Well Q Recondition Q Domestic YI Irrigation Q Test 0 Cable MI Rotary -

Deepen IN Other 0 Municipal [3 Industrial 0 Stock 0 Other 0

6. LITHOLOGIC LOG 8. WELL CONSTRUCTION

_ _ _ _ __ManlWater rm o hI* Diameter hole ....... 8.....inches Total depth .... 2 35 5..... fee:'.Mate nal~ Strata To T..!!L .. Casing record.......... .....................................

e 'ht Sfly C' ay LX .11 6 25 Weight per foot .... 1.0O... ga.uge ..........Thickness .............
hiie irayele-' clay ..T 0,.1A2 22.. Diameter From TO

Igh i t Ia~ ____ .182 186, ....4... Had... ~t  inches .......... 0....feet...100...fect
whi t, P .grarq~ly..ca XX.. 18.~618 2 ..... 6 ..518 .... inches .... 95 ... M ... feet...23.5.----feet

1,;h i P ...1n.9. 3 .2 10 1 2 ............. ..... inches ..............feet ......... .... fee--', *

i1 ogravpipy r1 Py xx .N2.3.5 2.5 ...... 1 .einches..........35 ... feet...Z35 .. fe
............................. inches .. ................. feet .......... .. feT'

_ _ _ _ _ _ _ _ _ _ _ -rSurface seal: Yes inhe No feTy e t .................. ......

_ _ _ __ _ _ _D epth of seal ..................................... ...... feet
_______ ______________ _____ _____ _____ _____ Gravel packed: Yes 0 No Q

_______________ ____ Gravel packed from ...................... feet to...................... fet-

________________________ _____ _____ ____________ Perforations:

_____________ -.- Type perforation.---Taorh..................................
_________ __ ___Size perforation...3./16!!..._x ... 1.0.'. ...........

From ... 13.....................feet to....2.3.5 .......... feet'
From ........ ........From .................... feet to ......................_i....... c..fet

L(~ ~ ___ _____ ____ From ................................. feet to............................fJel
_ _ _ _ _ _ _ _ _ _ ___ _ _From ............................... feet to .............................. fl

J.3P 9 7 1. From ................................ feet to ...........................- feet

MYV. OF WAE EORCES1 __ __ __ WATER LEVEL
BRANCH OFFiCE - __ ___ ___ .____Static water level .... 2 ..........Feet below land surface....

_ L S ECAS, N[VADA _ _ Flow ...................... ... G.P.M .................... ....

___--- ____ Water temperature . o....... F. Quality ................ ....

10. DRILLERS CERTIFICATION
Date started.-. .Feb ... 1..i97.1 ....................... 19 ...... This well was drilled under my supervision and the report is true
Date completed ... Fe. b . ..... ... .................... ........... 19 ...... the best of my knowledge.

7. WELL TEST DATA~ _______ 4...M.Kine . -;o&,.. Inc .....
UPum RPM Z6P.M. Draw~ Down I After Hours Pump

K- ______ Address.104.2.... ... an.. t L .. f,45.......

- -------p-- Nevada contractor's license number... 2.0 5...............

( I _ I _ _ _ Nevada driller..'s number...4.5......................... ....... r
BAILER TESTSgn c

G.P.M..50...................... Draw downt. feet- .. hours
G.P.M ........... ........... ... Draw down.... feet . ... hours Date .... Feb.... 2.6.,...1971 .................. . .... ....
GP.M ..... .. ............... Draw down . .. feet ....... hours

USE ADDITIONAL SHEETS IF NECESSARV ' 77 7'.



*7 7 T7t.- . .. . . *.7W r.

DIVISION OF WATER RESOURCES STATE OF NEVADA OFFCE USE ONLY

~~ ~DIVISION OF WATER RESOURCESLoNo
Perm it No .......... .....

(WELL DRILLERS REPORT Basin ........................... .r

DEEPENING Please complete this for-m In its entirely

1. OWNER...Peggy..Nei~man........................................ ADDRESS ....0j0 Linn~ Land Las Vega,.e~

PER MIT...NO..........................

3.TYPE OF WORK 4. PROPOSED USE 5 YEWL

6. LITHOLOGIC LOG 8. WELL CONSTRUCTION
Walr rom To Thik- Diameter hole... Q... inches Total depth ...200 fe

Matrw tr .. ." C.ig.crX~5SC~f1 0. feet

Matria TtoFrm T

radtay- Irvp Casing2 record . ~... .... c6 . ........ 0o....et. ... ........ feet.....Iht Weight per.. i3Q ... 14 5.......nhs... ..ag..........feet...Tike........f.et...

6ielyzavl-- 52FI6 ... ED...... inches.... .............. feet..... 20........ feet I
Ihi e S n10 20 ................ inches..................feet ................. fJeet .

__ _ _ _ _ _ _ _ _ _Surface seal: Yes 0 No 0 Type ............. . . ... .

__ _ _ _ _ -_ _ _ _ _ _ .Depth of seal ........................................................ ...... feet
S _________ ____________Gravel packed: from........

_ _ . _ _ _ _ _ _ Gravel packed: Yesm .......No.......... feet to..... ......... --feet

_____-- 2i~2~VIZ Perforations:
____ - ~ i4LType perforation. Tqr~h . t

Size perforation3.. ............................1------t ....
___ 40__ ........... .../Q........fe t20 ... ...... f e

______________ _________ ____ ____ From10................... ...feet to...Z9.................... _ feet,*-

From.OF................___...Fro.................... feet to ................................ feet
Wl!'' r, From ............................... feet to ................................ feet

g_ _ _ From............................... feet to............................ -feet

_______ _______ ___ __ 9. WATER LEVEL

_________ _______________ Static water Ievel-75 ............... Feet below land surface.

A_ ___ Flow.................................... G.P.M ......................
- ... IIWater temperature............ F. Quality ............. .. ....... ..

10. DRILLERS CERTIFICATION
Date started...7... 7 .. ................... 19 ...... This well was drilled under my supervision and the report is true to
Date completed.7.77 .......... 19 the hest of my knowledge.

7. WELL TEST DATA Nae5. Mc..XKinne9y..& Sons Inc.

Pump RPM . .GP.M. Draw Do-ii After Hours Pump Ades 0 ~ 2 S anS.LsVgs e
__res14 S.Q Mai St. LasVgas,_I__

Nevada contractors license number 2065..... ....... .....

- .~-.- .Nevada drillers!)i,-.nse number. ................

BAILER TETSge...................
G.P.M .................. .............. Draw down.. . .. feet ......... hours ,-

G.P.M ... . ...... . ...... Draw down ..... .feet ......... hours Date. >..... ... (( .. ............... .......... .........
G. P. M. Draw down feet.......hours

USE ADDITIONAL SHEETS IF NECESSAkRV W1~



Di t!ION OF WATER RESOURCES STATE OF NEVADA OFFICE USE ONLY

DIVISION OF WATER RESOURCES Log No...............................

Perm it No ................. .....
WELL DRILLERS REPORT Basin.............................

Pleas, complete this form in its entirety

......W.......................ADDRESS ..... -? . - ... .. .?

2. LOCATIO .,?JL ....14--I:.........V Sec. 4.!^. .....T .....Z ........ N/S R ..6 a ...E .......a.84  .................... -County. ~ Q

3. TYPE OF WORK 4. PROPOSED USE 5. TYPE WELL .
New Well CR Recondition Q Domestic Q1 Irrigation 0 Test 0 Cable A~ Rotary O:3,
Deepen 0 Other 0 Municipal 0 Industrial 0 Stock 0 Other C3

6. LITHOLOGIC LOG 8. WELL CONSTRUCTION

MateriaI Wate t To nick Diameter hole ... A .....inches Total depth ..-. feet.
I3.~~')4~.4.r From To imte rmT

___ _Casing reor ... ice...... ..feet .............. .ee

____ ____ ___ ____ __ _ __ y jjC . . . . . . . .iche.... .......... feet............fe13 , "j.. Wegh per~ foo feet ........ cns..,......

/d .inches......... ........ feet.......fe
................................ inuracsalhes ........ T ........ t....... .. . . .

Depth..... of ........ seal ...................... fe t _........... ....... feet

Gravel......... packed .from. ............. feet . ...... . .fee

Surac From Ysk NoC yp.........................fett '"fe
Depth_ of___ seal__ From 54. . ............................fett .................... feet

Gravel_ packed Frm..... .... 6.,ki ........- feet to................ feet*

From__........__ ____.....Fro .................... feet to.... ............ ... feet
______ -___ -From ......................... .... feet to ........... ................ feet;

Stati water......level... . . ...... feet eo w land surface........ ..

Frow ...................................... ....... e

________Water temperature... ,.....*F. Quality................. ... ....

10. DRILLERS CERTIFICATION
Dte stre ... /7...................Y. This well was drilled under my supervision and the report is ttre 7... ..... rue tr

Date completed..t, .... ........ ................................... l19 ... the best of my knowledge.

7. WELL TEST DATA Name-. ........... . ......./ ..... ....... ...... ... .

Pump RPM .P M. Draw Down After Hurs Pump- . h>i.,
A ddress...Y h', / .............. ......... ..

Nevada contractor's license number................. .... ....

)_ _ _ _ .,fNevada driller's license number....... .......... .. ...

___ - BAILER TEST.%. Signed .... ~& 4. ( ....... t~

G.P. M . . ......... .. ... Draw down ..... feet......... hours 1

G.P.M. ..... Draw do wn.......feet.........bours Date .. /1.
G. P. M.. Draw down. ..feet......... hours

USE ADDITONAL SHEE~TS IF NECESSARY



IL
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DIV. OFi WATERLI RESOUR..;

BRANCH OFFIC
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WELL LOG AND REPORT TO THE STATE Noc......................... 9.......
Wello.............................ENGINEER OF NEVADAWelN
Permit No .............

PLEASE COMPLETE THIS FORM IN ITS ENTIRETY Do ntot fill in

Owner .. le . .Dr .. ~~b l................................ Driller..Ef iger.. Drilling,& .. Pump. .Servic-~

Address ...2147 --Chrilty .. Lane ...................... Address ... p ..59 City.....12c

Location of well:$ iI4A&EI Sec. ., T--2 0 N/S, R.6ZE, in ..... Clark ...............................Coun'..-.

or 2147 CrsLane 2...

Water will be used for..... .............. Domestic -................. ... Total depth of well ....... 200 feet

Size of drilled hole .................8 i..:L .n.cho.......... ... Weight of casing per linear foot...... ......... ...

Thickness of casing ..... 15 ................... .............. Temp. of water. ........................ -------------------

Diameter and length of casing..... 6"1ID 185' liner .

(Casing 12" in diameter and under give inside diameter; casing 12" in diameter. give outside diameter.-,

If flowing well give flow in c.f.s. or g.p.m. and pressure ...........................-.............0........................0....

Ifnoflwig el gvedethofsanin wte fomsufae....579 6"
If noflowing well g v descib c otol in worksr m sufae................... ......................-.0......................... --------

(Type and size of valve, etc.)

Dat Date m enofen cowe].en..ement....of..........................1964teoDatepetiofo completion..... -of...well...M..rch ........1964 .

Typeof ellrig"Walker-Neer 31"

LOG OF FORMATIONS
Water-bearing Formation, Casing

From To Thickness Tyeo aeilPerforations, Etc.
feet feet feet Tp fmtra

Well was drilled to 75 feet
Driller urknoweded Chief aquifer (water-bearing

75 95 20 Decomposed lime frain
95 108 13 calichie fo .. 185. to.19

108 112 4 Limestone (Water) Ote qies 155-167
112 128 16 Brown Clay Ot.er.auifers......
128 136 a Limestone (Water) 108-112
136 155 19 brown Clay
155 167 12 Limestone (Water)......................................
167 185 18 White Clay
185 198 13 Limestone (Water)..........0........W...................
198 200 2 White Clay

First water at ................ feet.

Casing perforated

f rom .... 1-.5 ...to. 195 -ft.

Size of perforations
(I1/8" X 12" Torch

...(O.. ...... .......).. .i ._ .....

.91



LOG OF FORMATIONS-Continued

r, To Thickness Type of material
feet feet

.:,-. - -..

CASING RECORD -

" Diam. From To L t.r-lri c
-. casing feet feet Length "Remarks"-Seals, Grouting, Etc.

6"ID 185 185 Perforated liner in 8" well

h GENERAL INFORMATION-Pumping Test, Quality of Water, Etc.

L".

WELL DRILLER'S STATEMENT (Not to be filled in by Driller)

This well was drilled under my jurisdiction and the
above information is true to my best information and . ...........................................................
belief.

Sine ..Signed...?4 -; .um ..Se r V ............................................................r...
B y...........................

E>7

L cense No.2.. . ......
GENERA....FOR..TION Pu. .

. ........................J64.
........................ ....o ... . . . . . . . . . . . .........................

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

............................ .. ..... ......................... ;
' : ns N o ....Z l Z .............. •............................... ................................. ............... ..... ...... "..:

: ..... , ... ......................................................................... ..............: : .



Log No.................
WELL LOG AND REPORT TO THE STATE ENGINEER Rec .................. ...... 19 ...

OF NEVADA Well No ................
Permit No........................

PLEASE COMPLETE THIS FORM IN ITS ENTIRETY Do not fil] in.

Gus B~ushon p~~.Owner .................... ...................................... Driller Patrick. .........Th......

t~~Loatio of wel.~~..N. SecAtl . ,r T.. lan/e.R6..E in... . Veark Countya
dress......................Ades........ I...... .............. ).............................. . -19

Water will be used for....Q. estiC -------------------------Total depth of well 125...............' ..
Size of drilled hole .... Q . 1..... .- 5 0 .... Weight of casing per linear foot ...... 12#- ...............

Thickness of casing .. 10..........G.......a... Temp. of water ......... QQ 1I.........................

Diameter and length of casing......... ia ete .. 8. ./8.......... eat.1--T.. 126.......................
(Casing 12' in diameter and under give inside diameter; casing 12 in diameter give outside diameter.)

*If flowing well give flow in c.f.s. or g.p.m. and pressure.............................................................................

If nonflowing well give depth of standing water from surface . 53... a .........................................

If flowing well describe control works......................................................................................... ......... *.
aTye and size of valve, etc.)

5-18-64+52-~Date of commencement of well................................... Date of completion of well .. 5-16

Typ o wel ig Cable Tool

LOG F FRMATONSWater-bearing Formation, Casing
From 1 To -Thickness Type of material Perforations, etc.
feet feet feet

*0 75 75 Drilled by Others Chief aquifer (water-bearing formation) ~75 85 10 Brown Clay
85 95 1 ietn - Water from .... a5-.......... to....5 t

110 115 5 Limestone and Water Other aquifers ..... 0J1
115 1122 7 Browrn Clay Q7 nnw
122 '125 3 -hite Clay075lkpw

First water atzhknown feet.

Casing perforated

f rom... 75 ....to.. 125

Size of perforations r

3/16 x 12 1+ R Ow s

(OVtR)



t7 LOG OF FORMATIONS-Continued

% From TO Type of material
feeti feet %h~fl3

CASING RECORD

Diam. From TO Legt REMARKS--Seals, Grouting, etc.
casing feet feet Leh

8-5/8 Plus 1 125 126 Grouted to 501

GEEA NOMT'NPmigTs uaiyo aeee

WEL RLLE' TAERA NTOMTO-Pip (Nt aiyot Wto e etc.i y rllr

This well was drilled under my jurisdiction and the
above information is true to my best information and . .. ... .....
belief.

S ig n e d .... .. ..... .. ......... .... .. ..... ... .......... ..
Well Drillr

..y.... ....... ....... ....... ...-..........

License.No............

Dated ......... .................. 19...

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

...... ....... I .. . . .. . .



LogNo ...

WELL LOG AND REPORT TO THE STATE ENGINEER Rec ................... 19 .......

OF NEVADA W el No .........................................
Perm it N o ................................... .

PLEASE COMPLETE THIS FORM IN iS ENTIRETY Do not fill i.

Owner.. .Oy. .. ru c ....................................................... Driller... .. J . ... c i y:., . .............................

% Address.... 2 a t leherr. --- Lane ............................ Address --- ai ... .................... Lic. No.45 -
V Location of well:.1L. . ._F,,Y Sec..21.., T.20..N/S, R... 62.E, in ........ k.......... County "

or ................................................................................................ ...................................... . ..................................

, Water will be used for ..... Dor-est c................... Total depth of well ....... 150 -£-t ......................

_ Size of drilled hole...1. -.... to ...5.... . . .. to.... 15 ... Weight of casing per linear foot ..... ,l--&a-ua ........

IThickness of casing ............ 2 .Q ._Z P.E . .................................. Tem p. of w ater .......................................................................... .-, ..:

Diameter and length of casing... ... ID. ...from . ... . . ......... ................................................................ . "

(Casing ir in diameter an undtr give inside diameter; casing 12' in diameter give outside diameter.)

If flowing well give flow in c.f.s. or g.p.m. and pressure ...................................................................................................

If nonflowing well give depth of standing water from surface ...... . - . .............. ............ ........- .............

If flow ing w ell describe control w orks ..........................................................................................................................................
(Type and size of valve, etc.)

Date of commencement of well ....... 7/1-4/64 --.................. Date of completion of welI...7./17./64 .......... .............. ......

Type of.well-rig......................................................-.--

LOG OF FORMATIONS
Water-bearing Formation, Casing .

From To Thickness Type of material Perforations, etc. ,'feet feet feet I .'' '" -

0 3 ' soil-
3 30 27 clay- / Chief aquifer (water-bearing formation) . .

30 45 15 clay F 4
45 55 10 w.hite clay front- .... .......... -50 ....

"55z 70 15 white & broi:n cl-iyw h 
. . .77white cly little wattr Other aquifers.. 70tO O

75 190 15 white sn y clay 'n.............. ..........................
90 10 2 hieclay

110 150 4.0 white sgndy clay ,.VTE, I............... ............

First water at....7 ..7 ..... feet.

Casing perforated

from.4..4t. ...to 150 ... ft.

Size of perforations -

3/1U" x 1,'"

(OVER)

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



LOG OF FORMATIONS-Confluued

Toe fee Thickness Type of material

CASING RECORD

Diam. From TO LeghRMRSSaGrugtc
casing feet feet Lnt EAK-elGotnec

* ~ IDi 0 150' 15' Crented casing in pL--ce at 50' ith 2
yds. of ceniennt.

b GENERAL INFORMATION-Pumpiog Test, Quality of Water, etc.1-

* ~ ---- -- -4

*WELL DRILLER'S STATEMENT (Not to be filled in by Driller)

......................... ....This well was drilled under my jurisdiction and the
above information is true to my best information and -------- .. .......

*belief.

* .Signed .... ..- .cKitlfly. ... ....... ..c
WeHUl

* . JLt 5 ' 0 c 4 JUL 24 1964

Dated ... Jurj.- . .. ..... 19--64- OV F WATER R~ESOURCES

L - Ai t tJVADA

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



Log.....................
WELL LOG AND REPORT TO THE STATE Rec ...................... 19 ........

ENGINEER OF NEVADA Well No.............................
Permit No............................

PLEASE COMPLETE THIS FORm IN ITS ENTIRETY D o ~ ~

Oinier14Mr ... PJader ............................ Driller... le Dr 1In ?4P

Address..2.053 ... Chlsty ... Lana................................ Address.BQX..5.79 ........ ky............ ic. No.....2912

/ oainof well: A\AA/.1/~.1/4 Sec ..2 1 , T..2.QN/S, R..62.E, in ..... Cak.............................................. Count

or .... .53 ... Qhrl ity .. Ja ne .......................................

Water will be used for .......... Qq§ ......................... Total depth of well .......... j et

Size ofdrof edhdri...led...hole................W eight....of...casin......perWiglinearsng footner .fot ......................... . ...... .

Diameter and length of casing...6.! ......... ----.-.......... .........................................
(Casing 12" in diameter and under give inside diameter; casing 12" in diameter give outside diameter..>*'

If flowing well give flow in c.f.s. or g.p.xn. and pressure.....................................................................................

If noflowing well e cibe cotr ol w stan ing wat r....... f e... .... . ..................................................... : e

(TYPe and size of valve, etc.)

Daeofcmmnemn o ei..Februlary 4. 1964 aeocmptinfwl.February 5, 1964
* Type of well rig "7 peaa"............................................".2....Sedt~rO........................

LOG F FRMATONSWater-bearing Formation, casing
From To Thickness Type of material Perforations, Etc. .

feet feet feet
Well Drililed by Lffinger
Janua.ry 29, 1953. Chief aquifer (water-bearing

100 147 47 Red Sticky Clay 179mat 200
147 155 8 Decomposed Lime (Water) f rom.................... to................ . ft.
155 171 16 Yellow Sticky Clay
171 179 8 Red Sticky Clay Other aquifers.......147-15.5......

179 200 21 Decomposed Lime (Water)

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

-First water at................ feet.

P
Casing perforated
120 200

from ............ o............ o. t

,,Size of Perforations 
I

1/"1 12" Torch

(OT231)



LOG OF FORMATIONS-Confinued

Fr m To Thickness Type of material
feet feet

CASING RECORD

Diam. From To
casing feet feet Length "Remarks"-Seals, Grouting, Etc.

* 6"ID 560 200 140 6"ID perforated liner in wedL,

GENERAL INFORMATION-Pumping Test, Quality of Water, Etc.

WELL DRILLER'S STATEMENT (Not to be filled in by Driller)

This well was drilled under my jurisdiction and the ............ ......................................
above information is true to my best information and .....................................................................................................
belief.

SignedE ffi r.. rill n g ..& .. p....................................................................................................
Wel Driller

........ ....... .. . ' .... .................................... r.-

" -ce nse o. 2...2 ......................... ............................. ..................................... -...........................-~~~~~~~1' . . . . . . . . . . . ..................FEB..1-*c- ........................D t d . . , , ... ................................... ..................... ... ....... .. --------

Dated ~ 5............64.................... ~. .. . .

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

.................................... ........ ..........'............. ...... ...............

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



Log No ........... ..... ...

WELL LOG AND REPORT TO THE STATE Rec ............_.....19 ........

ENGINEER OF NEVADAWelN..........
Permit No ......................... ..

PLEASE COMPLETE THIS FORM IN~ ITS ENTIRETY Do not fill in

Owner.......... . VIQJM ..2T ......................... Driller ... 10UI.3. _ " . ..........................................-

Addrss. 176 TISY. IA SIEAS SA L..Adress...20.VEG.AS.....Lic. Noll?_

Location of well: / 1W4 SeC.... 21, T-...N/S, R-62 ... E, in ...CLAWK

Water will be used for ..... D.QBU.T.................... ................ Total depth of well ... 9 ........................

Thickness ledhol of...casing1-......................................W igh.ofcasng erlinarTemp.-----of90water.....................

Diameter and length of casing..... 6.. ............................................................
(Casing 12" in diameter and under give inside diameter; casing 12" in diameter give outside diameter

If noflowing well give depthi ~fso standn water fromssurfe ..........................................ft . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . ...

If noflowing well ecibe dotr ol wstaningwatr.......fe............ q .................................. I............ ..

(Type and size of valve, etc.)

Date of commencement of well ........ V..14t.963 ........... Date of completion of well... May.. 16,1.9 63 ..................

LOG OF FORMATIONS
Water-bearing Formation, Casing

From To Thickness Tyeo aeilPerforations, Etc.
feet feet feet Tp fmtra

DEEPENED Chief aquifer (water-bearing
formation)

WELL FIRST DRILLED FOR HERSCHEL f rom ...1Z.......to .....181...ft. '
F.CHRISTY MAY 64952 BY IDtJIS
F.EVANS. Other aquifers.... 7Q0.. to. ...-1-6.......

....131 . ... 15.2 ....... ...........

70 2-6 46 gray sandy clay (water)
116 131 15 gray clay.............................
131 152 21 gray sandy clay(water)......................................
152 173 2.1 gray clay
173 175 2 gravel(water)......................................
175 181 6 gray clay (warer) Frtwtra.....et
J.81 190 9 brown sandy clayFiswaeat............fe.

Casing pe~rforated

from .3.5. .. ... .to 90 . .. f t.

Sieof perforations

(OTRU)



r__LOG OF FORMATIONS-Continued

From TO
feet feet Thickness Type of material

CASING RECORD

Diam. From TO
* casing feet feet Leth"lara-eaGntgE.

S5/8" 35190 155

GENERAL INFORMATION-Pumping Test, Quailty of Water, Etc.

WELL DRILLER'S STATEMENT (Not to be filled in by Driller)

.This well was drilled under my jurisdiction and the
above information is true to my best information and...................................................
belief.

S n ......... .. .
-~~ Welt Driller

B y .. .. S F '.Aii.

...cens...No.................................. ..... ........

Dated . . . . feet......-...63 .

I LAS VEGAS, NEVADA

..................... I ....................................

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

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



Lo . . . .. ...... . ................

WELL LOG AND REPORT TO THE STATE Rec ....................... 19 ........

ENGINEER OF NEVADA Wl o.........
Permit No..........................

PLEASE COMPLETE THIS FORM IN ITS ENTIRETYDontfUi

Owner.....ARO ... qQFT....................................... Driller . .. l.l...EVAN3 ....... .....I......1.........
Address ...2184 CHRISTY LXE LAS VEGASNEV......drs.? 2 O IL .LiNo17

Location- of well ~ 4 W t 4 S c. 1 .N/.... .. f .E i . . ......................................... o n1 . *

or...........................................................................................-._'

Water will be used for.............WIESTIQ .................................. Total depth of well -----160_X t. ............. ..

Size of drilled hole........ ................................... Weight of casing per linear foot-.... 9*.6 --J. --------------..

Thickness of casing ...... )~ y .......................... Temp. of water ..........................................

(Casing 12" in diameter and under give inside diameter; casing 12" in diameter give outside diameter

If flowing well give flow in c.f.s. or g.p.m. and pressure..........................................................................

If flowing well describe control works...................................................................................................... ....
(Type and size of valve, etc.)

Date of commencement of well ........ R M1963........Date of completion of well ... APFIL 23,.63.......

Type f w llrg .....ofYS O E . AwellL.. ......rig..........KEYSTONE......................... ..............

___________ _____ _______________________ Water-bearing Formation, Casing
From To Thickness Tyeo aeilPerforations, Etc.
feet feet feet Tp fmtra

DE BENED
Chief aquifer (water-bearing

WELL FIRST DRILlED FOR HERCHEL formation)
F. CHRISTY JULY 19,1955,BY LOUIS from ....... to...... ft.

F.ETANS.
Other aquifers.. 4 .. t...160 .........

80 123 43 gray sandy clay (water)....................................
*123 144 21 brown clay

144 160 16 gray sandy clay (water)

First water at................ feet.

Casing perforated

from .80 . to .. ...160. _ft.

Size of perforations

... . . . . . . . . . .. w e .. 6.1 o g ... ... . . . . . . . . .

* . . - . - . - - - - - -~ *.**Z ,)

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



____ ______-LOG OF FORMATIONS-CoRnted

F'' o Thickness Type of material
feet feet

CASING RECORD '.-

Diam. From To
casing feet feet Length "fnemarks"-Seals, G routing, Etc.

6 5/8"1 75 160 85

GENERAL INFORMATION-Pumping Test. Quality of Water, Etc.

-.7

WELL DRILLER'S STATEMENT (Not to be filled in by Driller)L .

This well was drilled under my jurisdiction and the
above information is true to my best information and ...................................................
belief.

S igned .... ......... ... ... .......... ... ........ -------Well Driller

By..... WUIS.F..VANS ..................................... ................................................... ................................ -........

*License No ...117 ...............................

Dated................ MAY ... 21................. 19 .... L V. OF WA7'r* "12'3UICES

............................. . . . . . . . ................. .... . . . i . .............

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

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

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



A Log No ...............................

WELL LOG AND REPORT TO THE STATE Rec .............. ...19 ...... .
ENGINEER OF NEVADA Wl o.........

Permit No .............
PLEASE COMPLETE THIS FORM IN ITS ENTIRETY Do no flli

Owner ..... ....................................... DrilleriffAinger ... rill. .&..Pump. Serv ---.--

Address .... 2 ..ChrwLi-y ... Lan...............................Address .... BO;... 57.9....... ~ty) r ..........Iic. No..212-.. -

S Location of well: . A ;1 Sec.. /.., T.2.,:.N/S, R... E, in ...m............... ......... W... .........Counv I

or .-----------20 --4 ---Gh .st .. L a --------------------. ----.----------- .------------------------.-----.-------.-----.-----

Water will be used for ............... Domeati..... ...... ......... ... Total depth of well. 0.fe

Size of drilled hole.................... &.inch ............... Weight of casing per linear foot..............................

Thickness of casing ---------------. 3-o....................5.......... Temp. of water ....... w....................................................

Diameter and length of casing ..... 611.D.-------192..feet..1iner...------.... ....... W......................... .........
(Casing 12" in diameter and under give inside diameter; casing 12" in diameter give outside diameter.'

If flowing well give flow in c.f.s. or g.p.m. and pressure ........-................................. ... .....................

*If nonflowing well give depth of standing water from surface ... 9..et......................... .......................

(Type and size of valve, etc.)

Date of commencement of well~ept~efaber. ...-. 96,2....Date of completion of well.iej;eptn 9 19.62-

LOG OF FORMATIONS
Water-ijearing Formation, Caising

From To Thickness Tyeo aeilPerforations, Etc.
feet feet feet Tp fmtra

Depth of well 78 feet
Drilled by others. Chief aquifer (water-bearing

78 110 1.# Gray shale formation)
110 160 50 Decomposed limestone (Water) f r ......11.. o...160 185 25 Sand & Gravel (Water) fo.......o......~
185 200 15 Sandy Shale Other aquifers. .... ................ .. ...... ...
200 205 5 Brown Clay

First water at............... feet. A

Casing perforated

f rom. 5.... to 203 ft.

Size of perforations-

18.7_1_.12" Torch ....

(OTIM)919 -

~. M....



LOG OF FORMATIONS-Continued

Frum TO Thickness TYpe of material
ffet feet

Diam Fro ToCASING RECORD

Dm Feet feT Length 'Ilemarks" -Seals, Grouting, Etc.

6" ID 15 205 192 Perforated 6" liner

_______- GENERAL INFORMATION-Pumping Test, Quality of Water, Etc.

WELL DRILLER'S STATEMENT -(Not to be filled in by Driller)

This well was drilled under my jurisdiction and the ...................................................

above information is true to my best information and...................................................
belief.

Signedl Effinger Drill1..& ...... Smezp..
/- Well Driller

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

Dated Se.. te. ber.................. ..

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

....................... . . . . . . . . . . . ...... ..-. ............. ................



Log.N. ..................... ................ L

WELL LOG AND REPORT TO THE STATE Rev .................... 19_........

ENGINEER OF NEVADA Wl o.........

PLEASE COMPLETE THIS FORM IN ITS ENTIRETYPemtN........
Do not jilLt 

Owner .... ~~~. a .... "Jack". .................. ... DrillerE4 pS qim n o

*Address. .2Q9 5...Linna.ane, .... .L. ..................... Address..+C. . Coleze ... Av.e..NLV ... li. No.. 98 ..... K
Location of well: 4W ... 1.U1/4 Sec.. 2 1!., 72O .. AS R.A6 ?E, i........ ....................................... Count:,.'..

or.......... ............................ ............ ...............................................................................

* ~~~Water -will be used for .....Dome stic.... .. . .Ttldpbowel 20

*Size of drilled hole ...... ............................................. Weight of casing per linear foot ... 12..21+.................

Thickness of casing ..... 10... GaL ............ .......- -Tem p. of water.......7.0 ................................

(Casing 12" in diameter and under give inside diameter; casing 12" in diameter give outside diameter.

*If flowing well give flow in c.f.s. or g.p.m. and pressure ...........- ................................................... .....

If nonflowing well give depth of standing water from surface....... Q................................. .........................

(Type and size of valve, etc.)

Date of commencement of well 7/9/6.. 1............... Date of completion of well .... ................................
Type of well rig....... Portadrill -Rotary......................... . . ................ ... .................................................. .....

LOG OF FORMATIONS
Water-bearing Formation, casing

FIrom To Thickness Tyeo aeilPerforations, Etc.
feet feet feet

0 20 20 Soil
20 7 55 layChief aquifer (water-bearing

75 78 3 Sandy clay ( water ) frain
78 85 7 Clay f rom .....12_5 .....to 195....; ..... t
85 90 5 Sandy clay ( water )Oteauirs..... .

90 110 20 Clay &sand strata
110 125 35 white shale....... 75 ....7.8...............
125 135 10 sandy shale ( water) 5 .
135 165 30 clay......-............... ................
165 180 15 sandy shale C water)
180 185 5 white shale........
185 195 10 sandy shale Cwater ....... ............... ........
195 200 5 white shale

First water at...70 .......feet.

Casing perforated

from 6.....t......t

Size of per-forations

..................t u ~ l ... ...........
6 (1/811 x 7" hcrizont.?
perforat.ions Der ft.

(OVE39)



United States Department of the Interior

Central Laboratory
U.S. Geological Survey, WRD
5293 ward Road
Arvada, Colorado 800C2

September 28, 1976

Headquarters
- Department of the Air Force
" -. USAF/PREEU

Washington, D.C. 20333

Dear Sir:

Enclosed are the results of the chemical analysis of nineteen
water samples submitted by your installation. Further distribution

- of these results is being made as indicated below.

Russell L. M1 Avoy
Chief, Central Laboratory

"" *" RLl/ mc ,"

r-Enclosure 141721-141739

cc: Department of the Air Force
TAG
Langley AFB VA. 23665

Department of the Air Force
5 57 CES
Nellis AFB NV. 89191

Chief, Boiler Water Laboratory

District Chief, WRD, Carson City., NV.

U .

S .. ,.-..,., ..-. :, . 5 -.- ... .. .' ..-. - .- ' .- .. .. . .-... ..-..... . .- .... : :. . ,. .. . . -. .. . * . . . ..



u.S. GEOJLOGICAL S.jk~vw-

DEVP COLJRADO ,0ujJ2

'-7T~ALL r'C ')44) "ELLIS F~ %iEV OzTE --- 75,37

wESULTS ;)F AJALYSTS;

2 :5 2 7 C.A P 60 AT E

*. *'.3 S '.'.1 4T-: I r

lCJITIC 4,L C,).)NTITiE, TrS

1lbZSOLVED '5 L

iI i c Aj r-.:SI.uE IT i-O f' v~

0.23, AAv>E S C;Acjj
G T L 1 AL

.3 7,4 'l- C A P 3 04T E A' 7/L 4

c F I~C O~I.C T 4,4CE ALK~ALINITY A&S C.-CU3 ~'L 1 -4
e-3 C-~ 2r~ CMr~nN JtOA!Uti(C4LC) -Li/L 4 .5

LAiN3ELTEP IL)E.A -- C '



U.S. GEOLOGICAL SURVEY

OENVER9 COLORADO 80002

maE ANALYSIS
ID 4O 141T30 S

537 CIVIL E3,INJEERING SO (TAC)o ATTEN OEOU9 NELLIS AF99 NEVADA 69191 -

COLL SITE---*ELL 7 F-IC 00489 NELLIS AFa, N1EV DATE --- 7S0iO7

;ESULTS OF ANALYSIS

;-AJOR IONS

C.ATIONS M4G/L "A EL AfhIONS mG/L ME/L

CILCTU.4 27 1,347 iICARSONATE 256 4,1;6
'4tS1EI~32 2,632 CAR80NATE 0 0J.000

I j16 0 .6r, SULFATE 29
hP.*T-1S jI U., 3.4 0 a 7 CHiLORIDE 03..&*0 L

FLu.OtRIDE a. 0.1026
\a02 + N03 AS N 1.20 0,Ud6

ADDITIONAL CONSTITUENTS L

'ISSOLVED SOLIDS
I Lc a $AG/L 33 RESIDUJE AT 16 C :14G/L 2i4

4/ 10 CALCULATED (SUM~) *G / L 2z1l
~NGNE5 NG/L 0.00 HARDNESS AS CACO3a

COLOP 0 TOTAL M3/L 29li0
7.b NON-CARSONATE '4G/L a

SPECIFIC COAOUCTA'JCE 4LKALINrTY AS CA~C03 M6~/L 21t)
IN 0,1-10S IT 25 C 496 CARdON DIOAIIDE(CALC) MG/L 6.5

5061UM AD.SORP. RATIO 0.15
LAN'43ELIER ItNO.EA ?-- c C +0.0

717C 'r. ... . .



U.S. GEOLOGICAL SURVEY J
CEN4TRAL LA80RATORY

DENVER9 COLORADO 60002

.'AT R ANAgLYSIS
to 4 141731

* 57 CIVIL EN3NEPN SQ (TAC)o ATTEN DEOU9 NJELLIS AFav NE4VADA t91
COLL SITE---wELL 11 FAC 01011 NELLIS AF89 NEV DATE --- 76j5O7

;iESULTS OF ANJALYSIS

-AJOR IONS

C,.T1 .rjS MG/L ME/L 414IONS AG/L ME/L

C L CtIm 20J 0.998 !3ICAIR8ONATE 257 4.212
.43%,.S iU- 35 2. 179 CA48.ONATE 0 0.000

as, rj 2 1.0813 SUJLFATE 37 0.770
5,Ts 1 US 4.9i 01125 C " L O I3E .2 0.1(&7

FLUC)RIE 0*0 ~e47
.42 No3 As N ,J.4 0.022

A00iITIONAL CO'NSTITUENSr

'OI5SSLVED SO)LIGS
* SILICA M6L 51 ;ESIOuE AT 160 C MG/L 322

tT BL .1C4LCUL4TE,. (SUM) -M3/L 3v
YA~NG AN :E 4G/L 0 0u 0 mAl OESS AS CAC'.,3
COL~q 0 TOTAL 19L '0

7.8 %N-CAR83Uj.ATE I4G /L 0
SOECIFIC CO,%iOuCTA'dCE ALKALINITY AS CAC03 Mki/L 211

N~ JI)~ Tr 2 5 C i 15 CA1480O,' O IDE(CALC) M4GL 6.5
50uIU;- A iArIQ J
LAN~GELIEq I'9-'EA Z- 5 C -0,2

mob---I



.*S. GEOLOGICAL SURVEY
CENTqAL LA60RATORY

oENV~t COLORADO 50002

4ATER ANALYSIS
104141732

iT CIVIL E,>-3I.-yEPI'jG SQ (T'AC) 9 ATTEN QOQUIP NELLIS AF99 NEV/ADA a9191
COLL SITE --- EL.L 12 F'AC 01711 NELLIS AF39 r"EV DATE --- 760bO7

RESULTS OF ANALYSIS

4AJOR IONS

CiTIONS -AG/L OE/L ANIONS M~G/L ME/L

C A!-C IUA 20 0.998 BICARBO.JATE 233 39619
*'N M- 5S1u - 33 2.T14 CAR80NATE 0 0.000

-1 ~lI!j 18 1,733 SULFATE 28 .Sd3
0-oT -SS IU1 4.5 0.115 CHLQPIDE 51 0.1%7

PLtJORIVDE ).~ 0,047
-.O2 + N0J3 AS Qt7 (,*Q4ij

It )OIrLONAL CON~STITUENTS

i)ISSOLVED SOLIDS -
* SILIC-1 1G/L 59 -RESIOUE AT IdO C -44/L 3'J6

Ai /~' bL 0' ,O CALCULATEO (SUrA) M;/L 295
~3~N~.SE G/L -)e'A0 '1ZNESS AS CAC03

COL04 rOTAL 1,0-
7;N0N-CAABONATE 'A /L 0

3PECIFIC CoIJ')UCTA%4CE ALKALINITY AS CAC03 M3-/L 111
IN u-A-S AT 25 C +5,3 CARBON OIOX!jE(CALC) M4G/L 4,7

SODIUM4 ADOtP. RATIO c.1
LAN~GELIER I,,40Ex IE 6. C 11



U.S. GEOLOGICAL SURVEY 'sl

* DENVER, COLORADO 80002

iaTER ANALYSIS

*ESULrS OF A.LSIS

-iAJOiR IGNS

C.TIDN'S i/ AMELAN I ONS ?4G/L '4E/L

CAI-c I J" 0 01998 ICA~aO1'ArE 253 4.147
44 2,797 CAR8!44TE 0 00000

3 1,653 SULFATE 15 1,5fz2
1rSi 0.4 0.164 C -"L)PIDE 11 u.310

FLUQ NIE 1.- U. u )3
\jO2 + %03 AS iN 0.62 U.037

ADGITIONAL CojsrITUENTS

DISSOLVED SOLIDS
slLC.PL 78 RESI1GUE AT 160 C 'L 410

r~ ~ M'/L 0.07 CALCULATEO (SUMA) *'AG/L 3-ji
3/ 0.010 -A- j)NSS AS CACo3

(L')~ 0 TO)TAL M~L 140
7,8 NON-CAR3ONATE '/ .

SECIF!C CP C T 4 TN C E ALKALINITY AS CAC03 '"G/L 26
rtP -o ^.s r 25 c 6u1 CARBON DIOXIDE(CALC) mGIL 6.4

LWG.ELIER I.j0E~A 4:6 e 2



- - - - --

.r . U.S. GEOLOGICAL SUR~VEY?
CENTRAL L460RATORY

DENVER9 COLORADO 80002

10 141733

57 CIVIl, E~i3-I.NEEQING S Q (TAC)t ATTEN DE-)Uq NELLIS AF69 NEVADA 89191
~. CILL SITE-4ELL 14 FAC 01713 NELLIS AF89 N--;V D4TE---76U0O7

wESULTS OF A1e4ALYSIS

M~AJOR IONS

aeC T TI),S -GL ME/L ANIONS mG/L N4E/L

C CALC J'4 20 O.996 e31CAR80'4ATE 264 4.6:55
A; :jES140 3,243 CARSONATE a3 0000

3 U) I U iS 1 0,783 SULFATE 31 0,,a45
PdT 55IJ, -. 0 0,12,3 CH~LORIDE 4. 0.121

ADDITION4L. CONSTITUENTS

OISSOLVED SOLli~i
SILICA 'A5/L 54 ?ESIUUE AT 180 C '-1/L 32

1 j 3/ iL 0.20 CALCULATEU (SuJm) ii/L. 314
AA"i3 E E0.00 HAkONESS AS C4C03

o! )0T-TAL Mtz/L 210
P.7NON-CAH80NAT. ~ GL Q

7-ECIFIC Co'40UCT4NCE ALKALINITY AS CAC03 M'G/L 233
IN omri-)5 a.T 26 C 31CAR30N DIOAIOD.iCALC) 'G/L 11

SOOIU~i ADScRP. iATIJ. 0.5 .-V

LANGELIER I: .EA -- 25 C -0,3

6.I I
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APPENDIX B

LABORATORY QUALITY CONTROL PROGRAM

UBTL is an accredited laboratory of the American Industrial Hygiene (AIHA) C..
Association (No. 17) and, as such, participates in an extensive interlaboratory

I[ proficiency analytical testing program sponsored by the National Institute for

Occupational Safety and Health (NIOSH). In addition, UBTL is currently licensed by

the Center for Disease Control (CDC) to perform chemical and clinical analyses of

biological specimens and is State of Utah/USEPA approved for environmental

analyses. The comprehensive internal quality control program at UBTL is detailed as

follows.

INTRODUCTION

UBTL has implemented an effective system for Quality Control (QC) for

samples analyzed from Nellis AFB. Procedures that are employed include:

1. Services of a full-time Quality Control/Quality Assurance Section;

2. Preparation of internal quality control samples;

3. Collection and evaluation of quality control data;

4. Generation of quality control charts; and

5. Instrument calibration and maintenance.

SAMPLE ANALYSES

At least one blank sample and one reagent blank are included with each set of

analyses and processed through the complete analytical procedure in order to detect

any contamination in either collection media or reagents. In addition, duplicate

analyses are accomplished on a minimum of 10 percent of all samples submitted from

the field. Internal quality control samples, generated in the laboratory and

containing known quantities of specified analyte(s), are run at the rate of 10 percent

of the total field sample workload. At the completion of the analysis of a sample P

set, each chemist calculates his results and reports the results on the Analytical

Report Form. Results for replicated samples and internal quality control samples are
reported on the computer-generated Quality Control Data Sheet. Before the results

are submitted to the Group Leader, another peer chemist analyst is assigned to

[B-I]



check results for possible errors in the calculations. He must approve results

reported on both the quality control sheet and the sample sheet. The Group Leader,

after his evaluation of the data, gives the report sheets to the Quality Assurance

Specialist (QAS) for his evaluation and implementation of any required action.

Specific steps are followed when any one QC sample result is determined to be

out of control in connection with the analysis of a field sample set. QC charts

with adjusted control limits of + 3 standard deviations will generally be used to

determine whether a result is out of control. If QC results are in control, the QAS

signs off the report. It is then reviewed by the Section Head for accuracy of the

results. Upon final approval of the reports by the QAS and the Section Head, the {-

reports are sent to the sponsor.

The paperwork containing the raw data for a sample set (i.e., chart paper,

computer readouts, paper tapes, calibration curves, tables of data, etc.) is collected

and placed in an 8-inch by 11-inch envelope that has been labeled with sample

numbers, analyst, date, and other pertinent information. The envelopes are filed by

laboratory number for possible future reference and data retrieval. Raw data for a .

each sample analysis are therefore readily available, if needed.

QUALITY CONTROL SAMPLE DATA ANALYSIS

A record of the preparation of internal QC samples is detailed in the QC log - "

book maintained by the QAS. As appropriate, a set of QC samples is distributed to

the chemist along with each sample set at an average rate of at least 10 percent of

the submitted samples. The analyses and data evaluations are performed for these

QC samples, along with the submitted samples, and results are tabulated on the

computer-generated Quality Control Data Sheet. At least duplicate results are -

reported for each internal QC sample.

QC charts are generated for each analyte through the analysis of QC sample

results. Each result is divided by the theoretical value to standardize results so

that data from all concentrations can be directly compared for accuracy and - "

precision. When a control data set of N sample results has been accumulated, the

following statistics are calculated: mean percent recovery, replicate standard

deviation, and set standard deviation. These statistics are then used to determine

accuracy and precision QC limits.

[B-2]
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* The control data set is updated after evaluation of 20 successive QC samples

I and includes data on the 50 most recent results. Any control sample analysis that is

beyond accuracy or precision limits is not used in the subsequent determination of

new limits.

EXTERNAL QUALITY CONTROL PROGRAMS

In addition to internally generated QC data, other information concerning QC is
* . provided by the participation of UBTL in four interlaboratory QC programs: NIOSH

* Proficiency Analytical Testing (PAT) Program; two CDC Blood Lead QC Programs;

and State of Utah Environmental Quality Control Program. The PAT Program and

*the CDC Blood Lead Programs involve the participation of more than

100 laboratories on a nationwide basis. The PAT Program addresses the analysis of

filter samples for lead, cadmium, zinc, free silica, and asbestos and the analysis of

charcoal tubes for various organic solvents.

LABORATORY DATA REDUCTION

* ',A significant fraction of the Chemistry Department's work involves data

processing. Mathematical models, based upon analysis of standard solutions or

samples, are generated in order to determine the quantity of analyte present in the

sa mples. Considerable time and effort are saved by the utilization of automated

data processing procedures. Data processing by the computer can include, for

example, calculations, generation of standard calibration curves, mathematical

modeling of standard curves, statistical analyses, and the generation of hard copy
* .output. Advantages intrinsic to the use of an automated system include more

* *accurate calculations, immediate and accurate generation of data plots, fewer

transcription errors, and no calculation errors after programs have been verified andL

documented. In general, the types of data that are processed are those derived

from the following techniques: atomic absorption and flame emission spectroscopy,

*gas and liquid chromatography, optical absorbance spectrophotometry, specific ion

electrode, fluorescence spectroscopy, and wet chemistry determinations. Similar

functions are employed for QC data. In addition, the data system is utilized to

store QC data, provide statistical analyses, and generate and update QC charts.
, The advantage of the provision for statistical analyses and the production of QC

charts by automation is that the charts may be easily updated with minimal effort.

. .. . . * . * . .o

QC data nd ny eque paction ma., U therfore be pro gr on a dail basis.

PrfiieeyAnlyicl esin (AT Pogam to DCBlodLed C roras;1



,[." . '. L ="

REPORTING PROCEDURES -

The analytical data are reported to the sponsor at the completion of each

sample set. The report includes the following items:

1. A memorandum describing the sample set; the condition and appearance
(i.e., homogeneity, integrity, etc.) of the samples upon receipt at UBTL;
the method, equipment, and technique used in the determination; any
interferences that were observed; and any unusual circumstances that may
have occurred during the analysis. [The limit(s) of detection are also
reported.]

2. UBTL Analytical Report Form, including field ID number, laboratory ID
number, identification of the analytes, results of each determination,
limit(s) of detection, and comments.

3. Other items, such as copies of strip chart recorder output, computer
printout sheets, and other raw data (to be included as required).

INSTRUMENTATION

Each major equipment item at the UBTL Chemistry Department undergoes a
• ". =I . t-"

routine preventive maintenance check on a regular schedule. This check is

accomplished by a trained engineer. In addition, performance checks are made by
the analyst prior to the analysis of each set of samples. This involves the analysis

of one or more standards and a comparison of the values obtained with previous

results and conditions. This information is recorded in an instrumentation log.

When an instrument or apparatus malfunctions and the problem is not readily

corrected, the appropriate Section Head is notified. If it is determined that a visit

by the service representative is required, a service call is scheduled and the QAS is

notified. Action by the service representative is recorded by the QAS in the

Instrument Maintenance Log, and the appropriate customer field and service order

forms are filed, by instrument, in the Instrument Maintenance Log Supplement File.

In an effort to monitor and maintain instrument specifications, logs for each of the

AA spectrophotometers, the gas chromatographs (GC), the X-ray degractometer

(X-ray), and the mass spectrometers (MS) have been provided for the analytical

chemists' use each time an analysis is performed. The AA instrumentatio- logs

contain entries for date, analyst, lamp number (if more than one lamp is available),

standard concentration (recommended in manual), reading in milliabsorbence units, and

[B-4]
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* - a column for when instrumental parameters differ from the recommended conditions

listed in the manual. The GC, X-ray, and MS logs contain entries for date, time, ...

analyst, set identification number, and comments on parameters or performance. -- '*.'-

A comprehensive analytical chemistry equipment list is included at the end of

this document.

TRAINING

UBTL has established a continuing program of training of current personnel

with respect to QC procedures. In addition, an intensive program for the training of .

recently recruited personnel in both analytical methods and techniques and QC

policies has been implemented. It is the responsibility of the QAS and the

Laboratory Director to train all laboratory personnel.

RESULTS OF THE LABORATORY QC PROGRAM

The results of the QC analyses for soil and ground water samples are listed in

Tables B-1, B-2, and B-3.

Soil Analyses

The laboratory .QC program for soil samples included analyses of three "

duplicates and three spiked samples. Table B-1 lists the results of the spiked sample

analyses. No listing of the duplicate sample analyses was necessary because the

concentrations of each constituent in all the duplicates and original samples were

below detection limits. Two spike concentrations were used: 0.01 and 0.025 pg/l.

Recovery of the 0.01 pg/l spikes was generally poor, averaging about 71 percent.

The recoveries were low because the 0.01 pg/1 spike was the same concentration as

the detection limit. Recovery of the 0.025 pg/1 spike was satisfactory, averaging

about 100 percent.

Ground Water Analyses o

The laboratory QC program for ground water samples included a single

duplicate sample and one spiked sample. Table B-2 summarizes the analyses of

• spiked samples. The overall average was 113 percent, although it was 100 percent -. '-

[B-5
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for pesticides alone. This indicates that the reported concentrations of halocarbons

and aromatics may be up to 30 percent above the actual sample concentration. -. -.

Thus, the analyses probably overestimate the amount of contaminants present in

ground water samples. Table B-3 summarizes the analyses of duplicate samples. In - '

general, there was satisfactory agreement between replicates of the same sample.

FIELD INVESTIGATION QUALITY CONTROL PROGRAM

Quality control of field activities consists of following established procedures

during the conduct of the work. In those cases that require the drilling of test
borings, installation of piezometers or monitor wells, and taking of soil and water

samples, the procedures include the preparation of records to document the

compliance with these procedures. These field records include boring logs, monitor

well installation records, daily field memoranda, sample shipment and test instruction .

forms for soil sample testing, and chain-of-custody records for all soil and water .

samples intended for chemical analyses. The nature of water sample tests was

established in advance so that plans could be made to ship samples in an appropriate

and timely manner.

The pH and specific conductivity meters used for field water quality

measurements (see Table B-4) were calibrated with known standards immediately

before the measurements were made. The HNU photoionization detector and

explosimeter used to monitor vapors generated while drilling have internal calibration

routines that were followed when the meters were turned on. A detailed description

of sampling procedures is located in Section III. -

[B-61
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TABLE 8-1

SUARY OF SPIKE RECOVERY FOR SOIL SANPIES

LIMIT OF'.
DETECTION SPIKE Z SPIKE SPIKE % SPIKE SPIKE SPIKE

• . CONSTITUENT (cIt/q) CONCENTRATION RECOVERED CONCENTRATION RECOVERED CONCENTRATION RECOVERE--

"" Pureable Halocarbons and
Aromatics

Sample No. 4258 Sample No. 4269 Sample No. 4275

Chloromethane 0.01 0 0 0 0 0 0
Bromomethane 0.01 0.01 71 0.025 93 0.025 93
Dichlorodifluoromethane 0.01 0 0 0 0 0 0
Vinyl Chloride 0.01 0 0 0 0 0 0
Chloroethane 0.01 0.01 51 0.025 88 0.025 78
Methylene Chloride 0.01 0 0 0 0 0 0
Trichlorofluorouethane 0.01 0 0 0 0 0 0
1,1-Dichloroethene 0.01 0.01 18 0.025 98 0.025 102
1,1-Dichloroethane 0.01 0 0 0 0 0 0
Trans-1,2-dichloroethene 0.01 0 0 0 0 0 0
Chloroform 0.01 0.01 51 0.025 107 0.025 92
1,2-Dichloroethane 0.01 0 0 0 0 0 0
1,1,1-Trichloroethane 0.01 0 0 0 0 0 0
Carbon Tetrachloride 0.01 0.01 37 0.025 100 0.025 128

A- Bromodichloromethane 0.01 0 0 0 0 0 0 r"
1,2-Dichloropropane 0.01 0 0 0 0 0 0
Trans-1,3-dichloropropene 0.01 0 0 0 0 0 0
Trichloroethene 0.01 0 0 0 0 0 0
Dibromochloromethane 0.01 0 0 0 0 0 0
1,1,2-Trichloroethane 0.01 0.01 71 0.025 92 0.025 99
Cis-1,3-dichloropropene 0.01 0 0 0 0 0 0 -
2-Chloroethylvinylether 0.01 0 0 0 0 0 0
Bromoform 0.01 0.01 75 0.025 82 0.025 113
1,1,2,2-Tetrachloroethane 0.01 0 0 0 0 0 0
1,1,2,2-Tetrachloroethene 0.01 0 0 0 0 0 0
Chlorobenzene 0.01 0.01 66 0.025 83 0.025 108
1,2-Dichlorobenzene 0.01 0 0 0 0 0 0

* 1,3-Dichlorobenzene 0.01 0 0 0 0 0 0
1,4-Dichlorobenzene 0.01 0.01 130 0.025 104 0.025 118

Sample No. 4225 Sample No. 4241 Sample No. 4244

Ethyl Benzene 0.01 0.025 86 0.025 130 0.025 114
Benzene 0.01 0.025 96 0.025 158 0.025 115
Toluene 0.01 0.025 86 0.025 127 0.025 111
1,2-ichlorobenzene 0.01 0.025 78 0.025 141 0.025 il . -
1,2-Dichlorobenzene 0.01 0.025 72 0.025 152 0.025 110" -. 1,4-Dichlorobenzene 0.01 0.025 72 0.025 152 0.025 110

Chlorobenzene 0.01 0.025 81 0.025 112 0.025 109

£ Sample No. 4203(b) Sample No. 4207(c) Sample No. 4213(a)

Oil and grease 0.05 mg/g 0.51079 61 0.51079 67 0.51079 47

Notes: (1) All concentrations in ig/g except oil and grease.
(2) Initial concentration of each parameter in all above samples was less than detection limits.
(3) "0" indicates concentration was below detection limits or no spike was added.

-'A
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TABLE B-2

SUMMARY OF SPIKE RECOVERY FOR GROUND WATER SAMPLES L

" ~~L I M I T O F"- , , .
DETECTION SPIKE % SPIKE " -

CONSTITUENT ( g/I) CONCENTRATION RECOVERED

Purgeable Halocarbons and Aromatics

Sample No. 4161 or 1152* .

Chloromethane 0.5 0 0
Bromomethane 0.5 2.5 104
Dichlorodifluoromethane 0.5 0 0
Vinyl Chloride o.5 0 0
Chloroethane 0.5 2.5 120
Methylene Chloride 0.5 0 0Trichlorofluoromethane 0.5 0 0 _
1,1-Dichloroethene 0.1 2.5 117
1,1-Dichloroethane 0.1 0 0
Trans-1,2-dichloroethene 0.1 0 0
Chloroform 0.1 2.5 1161,2-Dichloroethane 0.1 0 0 - "'1,1,1-Trichloroethane 0.1 0 0 *.

Carbon Tetrachloride 0.1 2.5 132
Bromodichloromethane 0.1 0 0
1,2-Diehloropropane 0.1 0 0* Trans-1,3-dichloropropene 0.5 0 0
Trichloroethene 0.1 0 0
Dibromochloromethane 0.5 0 01,1,2-Trichloroethane 0.1 2.5 133
Cis-1,3-dichloropropene 1.5 0 02-Chloroethylvinylether 1.0 0 0 ,'..'-
Bromoform 0.1 0 0
1,1,2,2-Tetrachloroethane 0.5 0 0
1,1,2,2-Tetrachloroethene 0.5 0 0
Chlorobenzene 0.1 2.5,10' 128, 11.*
1,2-Dichlorobenzene 0.5 0 10 0, 104'

0 Dichlorobenzene o.5 0 010 0, 111
0 4-Dichlorobenzene o.52 .5:10' 11 . 105-

Ehyl Benzene 0.5 10' 126"
Benzene 0.5 101 121'
Toluene 0.5 10' 125#

- Pesticides (pg/l)

Sample No. 4155

Aldrin 0.01 0.8 96
Dieldrin 0.01 0.8 103
Chlordane 0.1
DDT isomers 0.01 0.8 ill --
Endrin 0.01 0.8 113
Endrin Aldehyde 0.01 " "
Heptachlor 0.01 0.8 86Lindane 0.01 0.8 93

Others (mg/l)

Lead 0.01
Nitrate (as N) 0.02 0.481 102

(QC15994 average)Oil and grease 0.5 12 54
(QC16723 average)Phenol 0.005

Note: Sample 4152 analyses are designated by an asterisk.

moo". 
.
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TABLE B-41

GROUND WATER QUALITY DATA FOR PAAETR MEASURED IN THE FIELD-

SPECIFIC CASING VOLUMES
CONDUCTIVITY TEMPERATURE PUMPED BEFORE

WELL DATE pH 0imhos/cm) (00 SAMPLING

DM-1 11-3-83 6.5 1950 21 9.5

DM-2 11-3-83 6.6 1950 21 9.5

DM-3 11-3-83 6.6 1950 21 20-

No. 6 11-8-83 7.3 680 21 1.

No. 11 11-7-83 6.8 500 21.5 17.6

No. 12 11-7-83 7.2 460 21 9.3

No. 13 11-7-83 7.0 500 23 13

No. 14i 11-8-83 7.1 520 22 9.9

LAI-~
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W a 520 WAKARA WAY . SALT LAKE CITY. UTAH 84108 •801 581-8267

DANES & MC.< "

4L January 11, 1984 JAN 1 1983
Refer to: 84CO46 Park Ridge, l!in; ". -

Dr. Kenneth J. Stimpfl
Dames & Moore

- 1550 Northwest Highway
Park Ridge, Illinois 60068

RE: Analytical Services in Support of USAF Contract F3316-83-D-4002
* .-Nellis AFB Survey "

Dear Ken:

Enclosed with this letter are the following:

Soil Sample Handling and Moisture Determination Protocols
Chain of Eustody Records for:

Soil Samples (719 total)

Water Samples (DM-1,2, & 3)
Water Samples (Wells 11, 12 & 13)
Water Samples (Wells 6 & 14)

EPA Comment Sheet for Oil & Grease QC Samples
Analytical Reports for Soil and Water Samples

UBTL has furnished a moisture determination for the soil samples at no
additional cost. If that data is useful to you, we would like to add in
the cost ot a soil moisture determination for future jobs as they are " "
bid. The results of the EPA 601 and 602 analyses were delayed because
both .alyses had to be done on one instrument; and that instrument
developed problems. UBTL has purchased the hardware to equip two gas

t.. chromatographs for these analyses. This measure is expected to resolve
the problems which delayed the EPA 601 and 602 analyses.

There was some confusion in the laboratory regarding the specific nature
of the OC program. This resulted in less than 10% splits and 10% spikes
being performed for some analyses. The problem was found and additional -.-

samples were requested for the Davis-Monthan AFB work. In some cases EPA
QC samples were analyzed with the Nellis AFB samples to compensate. ". - "

%AED". %E *81(AzY.G.NEEPIN C . CHEMISTRY RESEARCH .DEvE-OPMENT .A14A.

4 ... ..



Dr. Kenneth J. Stlmpfl Page 2
January 11, 1984
Refer to: 84C046

:-

The results from the EPA QC sample for Oil and Grease did not agree well
with the target value. This is attributed to a difference between the
standard used in the analysis and the material used to prepare the QC
sample. A sheet from the EPA which discusses this is enclosed.

The spikes for the EPA methods 601 and 602 were quite close to the
detection limits. At such low levels greater variation in spike
recoveries is to be expected.

One set of Davis-Monthan AFB samples was analyzed with the Nellis AFB
samples. The report is included for your reference.

Sincerely,

Sim D. Lessley, Ph.D.
Technical Manager

xc: George Condradt



December 23, 19835 3 -~

ANALYTICAL REPORT

SUBMITTED TO: George Condradt

ILSUBMITTED BY: James R. BaxterU1T
520 WAKARA WAY

REFERENCE DATA: SALT LAKE CITY,
UTAH 84108
801 581.8267

Analysis of: EPA 601 Purgeable Halocarbons

Identification No.: 451, 4514, 459, 489

*Sample(s): 11 Analyses: 319

UBTL Laboratory No.: SA-14139 through SA-41141,
SA-4148 through SA-J4150,
SA-14161 through SA-J4162,
SA-4426 through SA-41428

* -The above numbered samples were analyzed using EPA Test Method 601
for purgeable halocarbons. A 5 m1. aliquot of sample was purged with
helium and any analytes present were collected on a trap consisting of
activated charcoal, Tenax, and silica gel. The trap was then heated to
180*C and any analytes were flushed onto an 8' x 2mmn I.D. glass
chromatographic column packed with 1% SP-1000 on Carbopack B. A thermal
program starting at 50*C and proceeding at 89C/minute to 220*C was used
to separate the analytes. A Hall TOOA electroconductivity detector in
the halogen mode was used for detection and quantification of the
analytes.

Samples SA-14150 and 4427 were analyzed in duplicate and sample
SA-14161 was analyzed neat and then reanalyzed with a 2.5 jg/liter spike
containing bromomethane, chioroethane, 1,1-dichioroethene, chloroform,
carbon tetrachloride, 1,1,2-trichloroethane, bromoform, chlorobenzene,
and 1,4-dichlorobenzene.

The limits of detection for each analyte are as follows: U
Analyte Limit of Detection (jig/liter)

Ch loromethane 0.5
Bromome thane 0.5
Dichlorodifluoromethane 0.5
Vinyl Chloride 0.5
Chloroethane 0.5

*Methylene Chloride 0.5
Trichiorofluoromethane 0.5

* 1,1 -Dichloroethene 0.1

t - 1,1 -Dichloroethane 0.1
Trans-i ,2-dichloroethene 0.1
Chloroform 0.1

NA, ARCS



1, 2-Diohioroethane 0.1
1,1,1 -Trichioroethane 0.1

Carbo Tetachlride0.1

Trans-i ,3-dichloropropene 0.5
Trichioroetheie 0.1
Dibromochiorometharie 0.5
1,1 ,2-Trichloroethane 0.1
Cia-1, 3-diobloropropene 0.5
2-Chioroethylvinylether 1 .0
Bromoform 0.1
1,1 ,2,2-Tetrachloroethane 0.5
1,1 ,2,2-Te-trachloroethene 0.5
Chlorobenzene 0.1.2 .
1, 2-Dichlorobenzene 0.5
1, 3-Dichlorobenzene 0.5
1 ,4-Dichlorobenzene 0.5

Tbe results are tabulated on the following page(s).

CK

J R.Baxter

Sim D. Lessley, M~.D.



ANALYTICAL REPORT FORMo=. ,M ,, .. L .':.p *:
Dat e______y.48

UBTL Identification Number _ _59___________ ,,'_-,

Corporate/Agency Name Dames Moore

*I Address

Attention Telephone

"' Sampling Collection and Shipment
- Sampling Site Date of Collection ... ,_

- Date Samples Received at UBTL liovezber 9, 1983

• ~ ~~Analysis /- , :"''''
Anly.s Method of Analysis A // /- -- /o //k'k,/ 2 /O'

Date(s) of Analysis -/ / / U" lb_..y.

' Analytical Results

RFetl UBTL .,
uSamle Lab Samle VOLATILE HALOCARBONS EPA METHOD 601

W 14 SA 4162 /"'"-

* Comments

eel-

Reviewe

Laboratory Supervisor

520 Wakara Way ISalt Lake City, Utah 84108 I1-800-453-5653 ext. 8267
1.



ANALYTICAL REPORT FORM -

Date //'Is 4(

UBTL Identification Number ~.--
Corporate /Agency Name Dae & Moot@e

Address

*Attention Telephone

Sampling Collection and Shipment

Sampling Site_____________ Date of Collection i 1

Date Samples Received at UBTL November 8. 1983

Anlss Method ofAnalysis e, 2v/hL/ w e,4

Date(s) of Analysis 8'/i~/z, 312

Analytical Results

*Field USTL
Sample Lab Sample VOLATILE AROMATICS EPA METHOD 601*Number Number Type 

-

* W12 SA 414S e~ 25 .. /I' 4(js <io -

Comments

Anal -

Reviewer

Laboratory oevior'

520 Wakara Way /Salt Lake City, Utah 84108 / 1-800-453-5653 ext. 8267
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ANALYTICAL REPORT FORM

Date

UBTL Identification Numbe 451

Corporate/Agency Name Dames & Moore defcoNmr

L Address

Attention Telephone

Sampling Collection and Shipment

Sampling Site Date of Collection _____._.

Date Samples Received at UBTL November 4I. 1983

Analysis " i:.
Analys.. Method of Analysis , /rt// L u, 'r /-/, ",' ,( :':

Date(s) of Analysis - 2 ,11- 1 2/t i?? /it

Analytical Results

Field UIBTL *qut
Sample Lab Sample
Number Number Type VOLATILE HALOCARBO EPA METHOD 601

DM 3 SA 413 WATER .9 R

DM 2 SA 4140 - -'r-(, vet.,' -"

D14 1 SA 1412 ,1 _',c o,. . . ,, , , . .... .

t . -____ _____

* . Comments IC*~ o c ~ 4t*r CI/1 1 cl( J( JS Aeen lc@qf' 7 c
41- t e 0 ),i>t 1 /1 1-M CLIC 7 a JL' JI ;( C(CL7 7b

', ,.,o

Rviewer

Laboratory Supervisor
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Sample No. I No. 2 No. S No. 4 Avenge Range nle./Ave Comment

~q,/z? . o ______, __ . :
-- a"-'- -- :a

C) L15 0 _ __

-" -°--°-

Spikes Initial Conc. % Spike

Sample , Conc. Spiked Recovered Comment

v qt-I O--.-__ " -

In House Audits -i-"7"
QC $a=. No. 1 No. 2 Average Range Range/Avej Target Comment -

*0 C )C. o_ __ _

,..- -- a ' - - - - .:::-

.-- ,- a-a•a -Cocked by: ..iU. of Deecio:_________

-. . -. . . . . . . . . . . . . . . . . - . . . .

* *..~*.*.'.*. . . .. . . .



AMN 516 DCAL MST LOORA1ORY M./TA 0: , I.? 4S5, € /SI

Analytical Laboratory Sequence #:M V//f- "V/"

Anl- ..Quality Control Data Shet -W V

Analyte iffib& qi matrix

Analyst 3A~I1 u~~e: C H

~~er -T- Date Analyzed /:.

Results In IL/t

'uplicates/Splits
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Quality Control Data Sheet il 'i- *31.'_
,,..,. -..
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Sample # No. I No. 2 No. 3 No. 4 Average Range Rani/Ave Coment
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- -. - a

- --- a a-- a
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Analyst ,Instument
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Results In a
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Quality Control Data Sheet 4 ,- . ,
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Analyst -Istrument C- ".,
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. .plicates/Sp.its
Sample 6 No. I No. 2 No. 3 No. 4 Average Range RIi|e/Ave Coument '
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0 0"
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Sample P Conc. Spiked Recovered Comen t
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- _ _ _ _ _-.----
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Quality Contwo. Data Sheet 6p V* r
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A n a ly s t _ _ _ _ _ _ _ _ _ _ _ _ _I S t r m en t C . L
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Results In

* .plicates/splits
Sairple # No. I No. 2 No. 3 No.d4 Average Range Rnge/Ave COin ent
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Analyrte o fhJ-I P1Qt6OFP-YWV Matrix /j :-r

Analyst I ustruamit Co L)

Method /'A6"Date Analyzed 12": -. "

Results Inil

'niicates/Splits
Sa#le C No. I No. 2 No. 3 No. 4 Average Range nge.Ave Com ent

- - - - -:
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Spikes Initial Conc. % Spike

Sample P Conc. Spiked Recovered Commen t
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Nethod __ __ _o_ _ , _ , Date Analyzed 1211?

Results in ;= /.
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. Sar!Ple 9 No. 1 No. 2 Ne. 3 No. 4 Average Range Rai. e/Ave Coment
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Quality Control Data Sheet qzb-w W2

Analyst I nstr ment . 0"

e"thod [Date Analyzd

Results in /I/r.'
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SampIe No. 1 No. 2 No. 3 No. 4 Average Range ra. e/Ave Comuent
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Quality Control Data Sheet q, , -"
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- c by: Limit o- -e- e

R- a a, abSape on.SokdReoerdC.mn

"--+ - ---

---- --
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Quality Control Data Sheet -WZ
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Analyst~ 3xi Instrument Cs.
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Results in r
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* Spikes Initial Conc. % Spike
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M ethod -- /Date Analyzed / -/ -':

. v/ .__ _ _ _ _L o-- -A

esults in.

-)licates/Splits "" ,::''

Sample 0 No. I Nlo. 2 No. $ No. 41 Average Ra~nge Rag~e/Av e  Coment " "''
S21kelst Initial _________ _ Conc.en %~ Spk

Sample !: Conc. Spiked Recovered Commen t". :::

We io .ae~ y e 2i - - o-

In House Audits

QCSape No. 1 No. 2 No N.4 Average Range Ra ge/Avere Comment?

Chocked by: Unt of D ion

-"- ----

- ----

* -a - - --

S-"- i-: es:',-I-i-; -" a-" Co-nc-'."" ""'.-"-" - • .. " Spike.". '"-"'-:--:--': : " "::":-::: ": ' " "-



WTAN 51W6DDICAL UST LABORATORY /A* 41 9,Vd '9

Analytical Laboratoy Sequence #:, J* wqi- W/SO
Quality Control Data shoot Vzb Wei

* Dailte C tM&I matrix 4Ij9-. 3#14M/q~ A

LL ° '

Analyst__________ Instument PN

method TF&/Date Analyzed IZ113

-. Results in _________

plicates/splits
Sample # No. I No. 2 No. 3 No. 4 Average Range ngefAve Comment

Spikes Intil-oc o Spike

-..- -- ---

Spikes I niiln.2Sik"g T.--,. ntqent , ,0)'"

Sarple P Conc. Spiked Recovered Comm-ent

L (eutsL -. - __- _-_"-_'

* ,In House Audits
QC Sa . No. 1 No. 2 Average Range Range/Ave Target Corment

aW- a0- aaa
"ht /k0 0 Unit of".

- a a a- a'a

a a"a--a a

Saiee by: _on___pikedRecovere *foDnecien: 5.

........................ ... ':.""""
. . .. . . . . . . . .. _



MfAN BIW6DICAL TUT LABORATORY a~T :41 9,4'7'S

Analytical Laboratory Sequence #U :JV i1b /5D

Quality Control Data shoot q

5"1-- . -£

Anolyte I Cmatrix _equence__:_______ ._- / J,

Analyst . Instrument "

Me.hod FA 6/ Date Analyzed /2/'1 -,/

Results In /i]z

. ..plicates/Splits
S Sample * No. 1 No. 2 No. 3 No. A Avenge Range nge/Ave Comuent w e-

:. , / 50 0 0 __________':-

Spikes Initial Conc. % Spike - '-

Sam.ple f-! Conc. Spiked Recovered Cormment ,' -.
- 0 ----

In Hlouse Audits"" ' "

_QC l$ap. N.N°, 1 No. 2 ,Average Range Range/Avej Target Commnent . ,-

* 27 0~ 0 00 __ _ _ _ _

i i

-- a--s,

-8 -Imam

-a d - k -- -- " "

- ---" -- -°--* t"; "" "" """" -'"--"- - I .. . .' '"" - ° 
°
. . " ._.___ '_7 .' - - ' , l- s L' L-- -



UTAH SIEDJCAL l 7W LABORATORY IV/TA 9: '(51, 8?, VS/, 45V .

Analytical Laboratory Sequence #:,M 1/V/4# q/50

Quality Control Data Sheet al V-WEI

- - Anslyto 17- 71Cff(OPO0~ ZI'I matrix n7.44t-

. alyst _ _ _ _ _ _ L_ _ _ Instrument 01i4

method F-PO (C/ Date Analyzed -

"Results In 4h/"-

Duplicates/Splits

! pie C No. 1 No. 2 No. 3 No. 4 Average Range lA?.e/Ave Co~eT- .

"-" -. Sam.ple # Conc. Spiked Recovered Comnmen t i:222

-,'- -" ----

- -" il-l--

- -.-.-.-

- .-.-----

In llouse Audits ...
CC irp. No No. 2 Average Range Range/Ave Target Comuent

[ - ----o-

-..- ___

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

-,----m -,-.

-" M" oce ed by: -- L£- t of Detection: -":'

t..a ,.1 No.vrg Rg R/ Ave arge.vo" ""

[,- -- , .-.

: .-.: : '- ---:''-': "-. , .-'_-. -__-_- , (- -''- --' -':.'. -( ,,. .- -. -.,.'-,--", ,--'.- . -" .'..V .' -- ," -_ . - .- " . .._ '
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WTAN 310DICAL TUT LABORATORY fT U: #94'7'v9

Amalytical Laboratoy Sequence #.. /I/.P- '/o-

Quality Control Data Sheet 4 Y./q- W11
411(0/- WIM

Anslyte M~JO21WJPC atrix .4F
Analyst D eT t T '"

ethod b I Date AnalyzedI

Results 13 nE-

Duplicates/Splits
1e 4 No. I No. 2 No. $ No. 4 Aveme Range rage/Ave Cowe7'lt

077 0 o 0 0 C _.__

Spikes Initial Conc. % Spike
Sample #:  Conc. Spiked Recovered Comnent

- -- --.

In House Audits -

OC Sama. No. 1 No. 2 Average Range Range/Ave Target Cornent
/C) ' & 0 ________

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

' " .: .;:..:i
,le ____ _____ .~ -.

Mcked by: Ualt of Debectisa:_______

ts.w.s



% * .$ ..

November 28, 1983 5'."
ANALYTICAL REPORT

SUBMITTED TO: George Condradt

SUBMITTED BY: Patrick Merz

USTL1, REFERENCE DATA: 520 WAKARA WAY I.
SALT LAKE CITY. ".
UTAH 84108

Analysis of: Benzene, Toluene, Ethyl Benzene, 801 581-8267
Chlorobenzene, 1,2-Dichlorobenzene,
1,3-Dichlorobenzene, 1,4-Dichlorobenzene

Identification: 455

Sample(s): 3 Analyses: 21

UBTL Laboratory No.: SA-4151 through SA-4153

The above indicated water samples were analysed for the analytes
listed using EPA Test Method 602 for Purgeable Aromatics.

Method: A 5 milliliter sample of water was purged with helium for
13 min and any analytes were collected on a 10-inch Tenax trap. The trap
was heated to 180C and the analytes were desorbed onto a 6 ft x 1/8 inch
stainless steel column packed with 5% SP-1200 and 1.75% Bentone -34. The
gas chromatograph was operated with thermal programing, 50"C for 2
minutes, increasing at a rate of VC/min to 110"C, and held there for 16

The limit of detection for each analyte was 0.5 Ng/L.

The results are tabulated on the following page(s).

P. Merz 0

Sim D. Lessley, P.D.
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ANALYTICAL REPORT FORM

Date fl ~
Dms&ooe UBTh Identification Number___________

Address

Attention Telephone

* Sampling Collection and Shipment

K ~~Sampling Site __ _ _ Date of Collection _ _ _

Date Samples Received at UBTL Noveber 8. 1983

Analysis

Method of Analysis e~' &uJ 'T

Date(s) of Analysis Vaemfr N5 14323

Analytical Results

SField UBTLReut

Sample Lab SampleVOAIEALAROSPAMTD60
Number Number TypeVOAIEHLCROSPAMTD60

H 11 SA 4151 WATER Io.
W 12 SA 4152 <~ c0A~~e .
W 13 SA 4153 oua -1 I;e

Comments

Analyst'-

Laboratory Supervisor

520 Wakara Way ISalt Lake City, Utah 84108 /1-800-453-5653 ext. 8267

.. . . . . . .. . . . . .
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-UTAN I1ODICAL TEST iABOATORY 3OM/TA 9:

Analytical Laboratory Sequence *:

Qality Control Data Sheet

AzAilyt6 KN-N atrix ___________

Anialyst ?fP(z tE3-Instrument C14

Method r (MZ' -TDate Analyzed'--..-. ".-

Results in "fv Fr'

Di,licates/Splits
S ple # No. I No. 2 No. 3 No. 4 Average Range Rag.e/Ave Cam.ent

- - - - -%

.Spikes Initil Conc. % Spike ::::::
::: Sample Conc. Spiked ;Recovered , Coranent , :::-.

I_ _ _ _"__ _ _o* *_ _

• .-.. -..--. -.

Lv

In House Audits
C Sam.e No. I o. 2 Average Range Range/Av Target Comment

* - - --- o

L InloseAuit N.,.a--

"------- a

Checked by: _____________.._ Li.i..of

* ,:awks: k '.

p-...:::

• . . .. * . - . - . . . -.-. . -. . - . -- -, . - . . . . .. . . - .. , .- . - . . . . - '- . . . .. " . : " ,. - - . . " . ' . . ', " . , " ' . ' .. . . . - . ,'
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AJ55
UTAH BIOMEDICAL TEST LABORATORY WM/TA 0:

Analytical Laboratory Squernse *:

Quality Control Data Sheot

' a°

Analyte __________________ Matrix ur~

Analyst I~TC titZ nstrummnt C1 C

Method ~?t(Z7 - Pu* iAI Date Analyzed to.i

Results in , L' - - -.

I licates/Splits
Saurple CNo. 1 No. 2 No. 3 No. 4 Average Range Raige/Ave Cow~einu

a -- - -a

Spikes Initial Conc. % Spike .

Sample ' Conc. Spiked Recovered Coment

(5 00 IT5 L3L

- 2, - -o i---'---:

- ----. ;1Z

In Hlouse Audits"'.',i
_OC Sau. , No. 1 No. 2 .Average Range Range/Ave I Target Coimient ..- ',

a -----

- ----- i-a

Checked by: Limit of Dtectio:

Remarks:

7.-. ."
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UTAH IICIEDICAL 1137T LABORATORY *MfTA 9

Analytical Laboratory Sequence 0:

Quality Control Data Sheet

Aaalytt T14n4L 3 ENZE&Wg matrix ____________

LI-Analyst________ Instrument CR ai: IfKJ rb. -___________

Method PLk T Date Analyzed

Results In .. t e

Duplicates/Splits
S 1e 0 No. 1 No. 2 No. 3 No. 4 Average Range Rngje/Avt Co: e"'t

Spikes Initial Conc. % Spike
Sample Conc. Spiked Recovered C orrnen t

C e" -y: Con ro of De e ti n - -

- - a -,

-.. a:- - --

DuInlouses/Audits ""

SC Se . No. 1 No. 2 No.__ Average 4 vRage RangeAv ITaret Con..ent
-~ a - - o~~::~:..

Siked by:itial____n_.__ pimi -..-e~ou~j.,...,.
- Smpl k oe Sie eoeeds nn f: 1o/'.::!

t ' -
I. % '
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MrAN SIOIEDICL lEST LABORATORY l~/A9

Analytical Laboratory Sequence *

Quality Control Data Sheot

* Analyte __ _ _ _ _ _ _ _ _ _ Matrix TK

Analyst .?WICK E2. Instrument C....

Method R, Date Analyzed -1993

Results in Ari

*Dinlicates/Splits

5.Plo* No. I No. 2 No. 3 No. 4 Average Range Range/Ave Cow.ent

-pi s -t -n a a

Sample U Conc. Spiked ORecovered Corunent

R =. No. 1C No. 2_ _rae e r et _ "-'-..

0ult Coto)m Se ..

a a a a. -.-

- - a a a a a

a asu - an -r' a .

a a-.a°-.-

Inhoe Audit

CC Saw. I o No. N. . Averag agel Rangev Targ.lletA, Corunent. ..-

a- - a?

Ra - --- a//-

- - a.a-- a

Oiecked"b: Li'it-"

Raaaks:yA-"- /i~ i!

................................. %
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tflAH IICIEDICAL 71EST LABORATORY WE/TA f:

Analytical Laboratory Sequence #:

Quality Control Data Sheet

•.-4 "

Dw~licResults in

S Ple # No. I No. 2 No. 3 No. 4 Average Range RnefAve Conne."

- -, ---

Spikes Initial Conc. % Spike
Sample P Conc. Spiked Recovered Coihent

In ouse Audits

QC S a. No. 1 No. 2 Average Range Range/Avej Target Corunent

a]--

". ncked by: __________,__,,Limit of Detection: .,...

Ra-k:

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



UTAH 51IMEDICAL TEST LABORATORY IO/A "
;i;. IM/TA 0 :

Analytical Laboratory Sequence 0:

Quality Control Data Sheet

Aanalytt matrix LTh

Analyst .rTRC( ttER- InStuMe"nt CR

Method fA i9 Date Analyzed 19 -.

Results in -. /rr,
V" "

D--licates/Splits

SI...le C No. I No. 2 No. 3 No. 4 Average Range Rg.ge/Ave Coff.et-
-_____l_ 0) 0)- 0 C) o ___--.___

-- - ----
- 0-

Spikes Initial Conc. % Spike

* Sample !' Conc. Spiked Recovered Comment

q;$s z ) - - InI __ _.__ __.-__ __

to,

-- -- - -

In House Audits

QC Sa . No. I No. 2 Average Range Range/Ave Target Comment

--- " --

Checked by: ________Limit of Detecto:j........

Reaks:

?.• i "'"

" ... .- . . . . - . . ,' - . ..*- - ' -' - " - ' '. : . - .- ..- - - - " .- , - - '



MITAN IIOIWDCAL TEST LABORATORY IOI/TA 9:

Analytical Laboratory Sequence 0:
Quality Control Paua Sheet ....

Analyte m___"____________ 'atrix Ab

Method - PA,.,6 4Tr*.l Date A,,a lyed iJ. 1~ tqg"

Results in enr-

Duplicates/Splits

ip.ie No. I No. 2 No. 3 No. 4 Average Range Range/Ave Coment

-i --. .. "

____ C) 0 C_ __ _

-- -- --- -

Spikes Initial Conc. Z Spike

Sample P Conc. Spiked Recovered Comment

.... - -]

-. ..--- -- '
CA+-

In House Audits

.QC _. No. I No. 2 Average Range Range/Ave Target Comment

- --- -- ---

eCheked by: , Limt of .

" . . . . . of Detection:

Remarks: ./.
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November 28, 1983

ANALYTICAL REPORT

SUBMITTED TO: George Cordradt

SUBMITTED BY: Patrick Merz USTL
520 WAKARA WAY

REFERENCE DATA: SALT LAKE CITY.
UTAH 84 108
801 581-8267

Analysis of: BenzeneToluene, Ethyl Benzene,
Chlorobenzene, 1 ,2,-Dichlorobenzene, 1,3-
Dichlorobenzene, 1, 4-Dichlorobenzene

Identification No.: 458

Sample(s): 2 Analyses: 14

UBTL Laboratory No.: SA 4159 through SA 4160

The above indicated water samples were analyzed for the analytes
listed using EPA Test Method 602 for Purgeable Aromatics.

Method: A 5 milliliter sample of water was purged with helium for
13 min. and any analytes were collected on a 10-inch Tenax trap. The -'

trap was heated to 180"C and the analytes were desorbed onto a 6 ftx -

1/8 inch stainless steel column packed with 5% SP-1200 and 1.75% Bentone
-34. The gas chromatograph was operated with thermal programing, 50"C
for 2 minutes, increasing at a rate of 4*C/min to 110"C, and held there
for 16 min.

The limit of detection for each analyte was 0.5 mg/sample

The results are tabulated on the following page(s).

P. Merz ~

Sim. D. Lessley, h. D.
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ANALYTICAL REPORT FORM

Corprat /Aenc Nae Dmes& More UBTL Identification Number 458 .

Attention -Telephone

* Sampling Collection and Shipment

Sampling Site____________ Date of Collection__________

Date Samples Received at UBTL lovebter 9, 1983

Analsis Method of Analysis %saCt &^ae TM2,

Date(s) of Analysis-~~.' e ' X2 2
* Analytical Results

Field UBTLReut
Sample Lab Sample VOLATILE AROMATICS EPA METHOD 602
Number Number Type ___________________________________

W 6 SA 4159 WATER -tb7 .- /4'-0.
* U~~ 14 SA 4160 TuZ<c,--

* Comments

Analyst

Reviewer

Laboralory Supervisor

520 Wakara Way /Salt Lake City, Utah 84108 /1-800-453.5653 ext. 8267



WTAN 9124ICAL IST LAORATORY IOM/TA 0:

Analytlcal Laboratory Sequence 0:

Qality control Data Sheet

Analyte Ewzr2-nr marix________

2 Analyst 'ftrTPkC( t41Mz Instrument C~R0

eto4; 4TMP Date Analyzed '.-1

Results In _____

Dur±cates/Splits

SarPle C No. I No. 2 No. 3 No. 4 Average Range Ra.,ef/ve Cownent

____ C) C C) ) _ __C_

- :- a.'-:-

-_- - .

Spies Initial Conc. % Spike

Samp1e ' Conc. Spiked Recovered Corment

- a1a0

S - a,- - a

L L In Hlouse Audits "''
" QC Sa=. No. 1 No. 2 Average Range Range/Ave Target Coment

a a- -- aa -.

Oecked by: ,_____"_y__ Limit " ,

. . . . . . . . .. . . • "-- -. ..-.-. . . -- -- '. ''" i" L ' " " " ' ' ' ' ''" i-: "''" i ' '''
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U1AH IGEDICAL TEST LABORATORY Ia/TA 9:

Analytical Laboratory Sequence ,

.* h -. ., ~~Quality Control Data Shooet -- ,'

Analyte 1&EN(r Matrix_______w

Analyst ?F(AKcr I'RE-2. Instrument _____________

Method Eft 4. - '?t* 4TW,*f Date Analyzed Poo. 1' 1119-

-Results In /~ir
. Dukilicates/Splits

Sample # No. I No. 2 No. 3 No. 4 Averge Range Ra.te/Ave Cow.entt t

40t Wl51 D 0 _ __ _

'.- -. --

Spikes Initial Conc. Z Spike
Sample i; Conc. Spiked Recovered Comnent

*.
t- -- --i

In Hlouse AuditsCC U= o o 1 No. 2 Average Range Range/Ave -Target Coment

IO 11537/

Chocke by".:

Limit of -e--t-

- -I( - '"" '

-° -- - --

* C a N. No .2 -"." A" verage" Range Range/Ave 
°

Target" Co" ' *e"



UTAH 512IGDICAL nST LADORATORY IaX/TA I:

Analytical Laboratory Sequence 0:
Quality Control Data Sheet

Aznlyte r=t WL NENZEWS matrix___r_____..-._

Method ?LBA6 4 I Date Analyzed IJ).1

Results In ,lre.

- D- .icates/Splits
#Se * No. I No. 2 No. 3 No. 4 Average RIng.M) Rg# e/Ave Cowe"nt

-i - ° .-

-.- .. -..

SRikes Initial Conc. % Spike
*" Sample P Conc. Spiked Recovered Coranent , .'.-. ,

___(; /2. "3z..'

-7---

,C .;No1 N. veae Rag RneAv-are or n

a-":-"-.,
- __-[---

amna hloue Adit

. .. . . ..d ,/ . n. . *ot **e* *~l.. . . . . . . . .. . . . . . ...
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.rM .. H DICAL riST LA ORATORY I/TA 9:

Analytical Laboratory Sequence 0:

Quality Cmtrol Data Sheeoo t..

Anaclyst T.C tI~z Intstrument ~ I

Method D'f ~ 4~~6 T$ ate Analyzedt'oj i:

Results In I tni

D .icates/Splits

Sample # No. 1 No. 2 No. 3 No. d Average Range a-.e/Ave Coment""

-. -

Spikes2  Initial Conc. % Spike . ,-
i'- Sample - Conc. Soiked. Recovered Coro nent "'''-'

-- - -- --.-- m

-. .- -.-..-----

- - ---.- --

In House Audits C2S
CC -. No oo. 2 Average Range Range/Ave Target Conent

0 - -- -

-Ut - o- -etect-n:

R--m-r-k-:
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UTAN I04DICAL TEST LABORATORY 1h/TA 9:

Analytical Laboratory Sequence *:

Quality Control Data Sheeot

MAnlyte WOELQ'i~ZN Mti .

Matrixi

Analyst ?Fraf (t~E4 Instusment (21 R

Method 01W1.-?*60i~3 Date Analyzed )OJ1'

IResults .in Aod ... ,"

D 'icates/Splits

Sa.Ale # No. I No. 2 No. 3 No. 4 Average Range ea-c/Ave Coi.ent

a ---- o-

--- --- .-

--0---

Spikes Initial Conc. Z Spike

Sam.ple f Conc. Spiked Recovered Corment
- S Z -o -S ----

-.-- --- N--r-.T e
- - - ---

* - -•-.- ----

In house Audits
CC Sae. No.1i No. 2 - Average Range Range/Ave Target Comment ..

"- "--'a - - - -

- -. a.-.-.-.-

.°-

.O. ecUed by: 7 i tL of Detection.

Rearks:

-C.. %:::: t~m h.. , ::: .. :....



UTMAN 9109DICAL TEST LARORATORY *M/TA *:

Analytical Laboratory Sequence 0:

Quality control Data Sheet

Analyte -PCjOQ1E2~ matrix .AE

L Analyst ?MP~X 'E..Instrument £.C

.ethod Ir I .. - " 4T,,,.i Date Analyzed IUcJ. 1'l t.: .

Results In AA-

D icates/Splits

Sample # No. I No. 2 No. 3 No. 4 Average Range RnigtefAve Coweeree .-.-

• L-- - --

- -- --

Spikes Initial Conc. % Spike
Sample P Conc. Spiked Recovered Co~nent

4 qg5"z 0 10 I I~ ______ --:,'

Chce by,(Lmto eeto.
Remarks 1/ A"

a - - a. - a

In 11ouse Audits ,. .,
QC Sar . No. 1 No. 2 Average Range Range/Ave Target ,ICoimnent .'.-"'---, al o -

C,__.-__

iiiks Liin+!t o

. . °.". .... ..-..--.-...--.--~-~ m ~ ~ .~ 1
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UTrAH 5IOIODICAL I'ST ILAORATORY iI/T, : 

Analytical Laboratory Sequence f:

Quality Control Data Sheet

Analyte m JJ~J atrix ________ ..-

Analyst IA~C 'E3 nstrument CRI 0

method ?f V -?uiTeq'Date Analyzed 19tJ 11

Results in A," --

I. .licates/Splits
Sample # No. I No. 2 No. 3 No. 4 Aveage Range Ra.e/Ave Coment low

*.,L~i Co C . ) 0 ) o) .__:..:..:.

- - - - -- a a%'-

Spikes Initial Conc. % Spike
Sample # Conc. Spiked Recovered Comnent

-- 4T- -" --

Q C ' . No. .1 o. 2e e g a'r t
I - -*.- -.- -

In House Audits".'.i

C! _c No. 1 No. 2 Average Range Range/Ave Target Cornent -. "-

Choced by: ,L w t of Detcto: .

a a-,

A'.-o-



November 23, 1983 V . .

ANALYTICAL REPORT

SUBMITTED TO: George Cordradt m .-,',."

SUBMITTED BY: Patrick Merz

REFERENCE DATA: 520 WAKARA WAYSALT LAKE CITY,
UTAH 84108

Analysis of: Benzen, Toluene, Ethyl Benzene, 801 581-8267
Chlorobenzene, 1 ,2-Dichlorobenzene,
1,3-Dichlorobenzene, 1,4-Dichlorobenzene

Identification: 450 (
Sample(s): 3 Analyses: 21

UBTL Laboratory No.: SA-4136 through SA-4138

The above indicated water samples were analysed for the analytes
listed using EPA Test Method 602 for Purgeable Aromatics.

Method: A 5 milliliter sample of wter was purged with helium for 13
min and any analytes were collected on a 10-inch Tenax trap. The trap
was heated-to 180"C and the analytes were desorbed onto a 6 ft x 1/8 inch
stainless steel column packed with 5% SP-1200 and 1.75% Bentone -34. The
gas chromatograph was operated with thermal programing, 50"C for 2
minutes, increasing at a rate of 4"C/min to 1100C, and held there for 16
min.

The limit of detection for each analyte was 0.5 ug/L.

The results are tabulated on the following page(s).

P. Merz V

Sim D. Lessley, Pl. D.
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ANALYTICAL REPORT FORM

Date /_/____________________

UBTL Identification Number 1450

Corporate/Agency Name Dames & Moore

Address -

Attention Telephone

Sampling Collection and Shipment

Sampling Site Date of Collection ,.-____..-,-_.

Date Samples Received at UBTL November 4, 1983

Analysis "

Method of Analysis ('ic9. _ "T'4'?

Date(s) of Analysis N6ue re 11 i4

Analytical Results " -

Field UBTL Results - "

Sample Lab Sample VOLATILE AROMATICS EPA MTHOD 602
Number Number Type VOLATILE AROMATICS EPAMETHOD_602

DM 3 SA 4136 WATER am Olyiks (6-5 et . .-

DM 2 SA 4137 -2.77 -r---

k - . -

Comments

Analyst,

Reviewer

Laboratory Supervisor

520 Wakara Way / Salt Lake City, Utah 84108 / 1-800-453-5653 ext. 8267

S- " "

" ".- .-'.7 'i -. .- . -. '. -,.-"', .. '< '-. -. '." .'' " ...- .- "- ,-'-.'-. .. " " .'.--" < -?-." ,'< ' .' .- .'','', .' .- -- ''b ",''.,'' ."'.",.",,'"' ." ,' ,N
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rIAH 3| ICDCAL 713? JADORATORY I*M/TA f:

Analytical Labora ory Sequence : _

Quality Control Data Sheet

," " Analyte M -Z -m i matrix .- <-

Analyst 'IFTPAC ME-2 Instrument (24

Net.hod D at?. - ? iT ? ae Analyzed Poo. 11 9 3.

Results In ,___ ___.-.,_

*" Di icates/Splits

S #up. * No. 1 No. 2 No. 3 No. d Aveg e Range Range/Ave Can..eoet

Spikesr Iniia Conc % 0pik

Sample Conc. Spiked Recoveredl Commuent

CA qt1P o 0oi

...---------

In House Audits
.C Sa . No. 1 No. 2 Average Range Range/Ave Target Corment

-1-4-1-0-

Chcked by: Liit of Detection:

W. :-a::,:W:-:



tITAN SIIEDICAL TIEST LABORATORY )/TA 9

Analytical Laboratory Sequence 9

Quality Control Data Sheet

Aznalyte 1'LLES matrix WKL~

An~alyst ?APC ~E4-Instrument CR~C

Method Pt A2 - 6 T, Date Analyzed P)oo. 11h IR93

Results InA

Di. icates/Splits
Sa[ple # No. I No. 2 No. 3 No. 4 Average Range nte/Ave Corrent

--- -" ;.--

"- t ,15 0 O'.-.:::_

Spikes Initial Conc. % Spike
Sample P' Conc. Spiked lRecoweed Co~nent -

__46_, 10 __ _ __ _ _ _ __ _

-.,.-- --- :

In House Audits
.C Sg . No. 1 No. 2 Average Range Range/Ave Target Coi..*ent

- --° ---

,371

Chocked by: Lmto
Limitka of~ Det1/0n o.6

Rema rks: .-



UTAH 3IGDICAL 7T5? LABORATORY W,/TA U:

Analytical Laboratory Sequence 9:

AnalyteQuality Control Data Shoet

Analyst dF? . P'c. "BEN -Instument c2 14 r

* .e=od : - P*A " 4TMFt. Date Analyzed Ic. e 19S3 "..-:-.

Results In ..L-_-

D -licates/Splits

S...ple # I No. 2 No. 3 No. d Avenge Range RItle/Ave Comen

- ,-.- -.:-.-

S2ikes Initial Conc. % Spike
Sample Conc. Spiked Recovered Commnient

--1- /2-

.. - - - - .----:-

In House Audits
QC Saz'. No. 1 No. 2 Average Range Range/Ave' Target Comment,;- 5 - - -- --- -

3 &,q

- -l i -

* - - a .
A~ecked by: _______of__Detectiotn:

* Jaarks.

. . . . .. ." '



UTAH I1OWDICAL 713T LABORATORY wM/TA 9:

Analytical Laboratory Sequence 0:

Qualty Control Data Shee .

h 'r ..'-.. .

dzialytt C_______________Matrix

Analyst '?rTACK~ t'E- Instrument (2C

Method ~'~I2 - L&*6 T; f Date Analyzed 1483. itg

Results in 11,"' ".
V

I licates/Splits

Sample 9 No. 1 No. 2 No. 3 No. 4 Average Range tae/Ave Comment

_ _Q . . ,,... ...-

Spikes Initial Conc. % Spike

Samp le 11 Conc. Spiked Recovered Commnent -

- II~~) 113 _ _ _ _

-- --

In House Audits
CC Sar. No. I No. 2 - Average Range Range/Ave Target Comment

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

-- ,--".-

- - - %- - - -

C eh cked by: U nitofDetecton! o:
8aaa.ks: <6 o " """

VA°"°.



'fS6
WTAN SI1DICAL TUST LABORATORY Ion/TA e:

Analytical Laboratory Sequence e:

Quality Control Data Sheet

AnalYtt 14- NADaRENZ(NC matrix

* Analyst ' C tIE. Instrument CR0

method P7t 0'0- ' 6~6 4TMW Date Analyzed IUJ.1 cg

Results in ____r___.__

D, icates/Splits
Sasrple eNo. I No. 2 No. 3 No. 4 A ,'e8ra0 Range lar.te/Ave Com'..en't .""

". Spikes Initial Conc. % Spike ""' -
• . Sample P Conc. Spiked Recovered , Commaent -.,

-%<-

In Hlouse Audits .. ,"
_QC S8amp, No. 1 No. 2 Average Range IRange/Ave I Target Cormment -- ,

I{,iit of; Detecton: . ...

- - - --

:. t = -- ,/- ---- :.-

R• ,...s-SiS



dipi *L L

"5 .

UTAH IOIEDICAL MST ABORATORY I.E/TA C:

Analytical Laboratory Sequence C:

Quality Control Data Sheet

Ainlyte M1 '~l~*ofc) ENZrac matrix__________

4* -.. |

* Anialyst UTnyxZ MM Instrument CR C

met~hod P.2~- t~4~6 4Tbo f Date Analyzed NO.i

Results In Ari

L iicates/Splits
Sample f No. I No. 2 No. 3 No. d Avenge Range n *i/Ave Cowent-

q 5) ) 0 0 0 0 ::.-.

-- -.- - -_

Spikes Initial Conc. % Spike -. .

Sample -  Conc. Spiked Recovered Comment

aA- -'57-

- - --- ----

In House Audits

QC $au. No. 1 No. 2 Average Range Range/Ave Target Coimment
- -- -.--- "-

* - -- ----- -

---.- -.. :-

ecked by: Limit Sf

. o
R emak...



- . N. .7' i'- 7-'. 4- -~ *4- A- -K q. --- -- - -

N° -,

- " 9'TAH 3109DICAL TIST LAORATORY 90/TA 9:

Analytical Laboratory Sequence 9:

Quality Control bata Shoet

Anayte m,. ~ZMJ atrix
• . . ~. .,- ,

Analys Instrument CRI

*method pf (t'Zt- Date Analyzed INc)J. 11149

Results in L 1-nr

~~~D"--licates/Splits.--' ,

S S,._.le # No. 1 No. 2 No. 3 No. 4 Ave ge Range Rnige/Ave Cowent

- ----- .:

--------

- -.- -----

SSpikes Initial Conc. % Spike
Sample '

:  Conc. Spiked Recovered Comment

,o o ___ _______

.- - -. --

QCeal No. 1 No. 2 Average Range Range/Avej Target Commnent-.-'

-. - - --

-."-- - / - --

... b: 
. .

IaouseAi

No. No.2 AvrageRang Rane/Av Taret Cmmen

!-".. .--'.. - . .., ., .. --,','.'. ... -,. . . ,' .-. ' .,? -'.-,' - ,' '''', . --.,,,,,.: : ', ,, .'.. . .. , ., .. ' .. -. ' ..... ' .' .','.'



N.7-:

Deeme 1, 1983

ANLTCLRPR

':110SUBMITTED~~ TO am4 ooe6

SUBMITTED TO: Ellen JenkinsUTL.

520 WAKARA WAY IPA

* REFRENCEDATA:SALT LAKE CITY. 2
REFERNCE ATA:UTAH 84 108

801 581-8267

Analysis of: Aidrin, Dieldrin, Chlordane, DDT isomers,
Endrin, Endrin Aldehyde, Heptachlor, .

Identification No.: 456

Sample(s): 3 Analyses: 33

UBTL Laboratory No.: SA-41514 through SA-4I156

The above numbered water samples were prepared for analysis by EPA
Method 608. The samples were analyzed on a Tracor 222 gas chromatograph
equipped with an electron capture detector. A 6' x 2 - i.d. glass
column packed with 3$ OV-17 and 3$ QF-1 on 100/120 mesh chromQ was used
isothermally at 190*C and with a gas flow of 75 aL per minute.Fr

The limits of detection were 0.01 iig/L for Aldrin, Dieldrin, o,p,-
DDT, DDD, DDE, Endrin, Endrin Aldehyde, Heptachlor, and Lindane and 0.1.4

jig/L for Chlordane.

The results are tabulated on the following page(s).

Sim D. Lessley, /Ph. )

VEDC NE
8'OfNG,%EE. %

RESEARC-

-.-. Y.



K ANALYTICAL REPORT FORM
Date I2.f9f,.4L

UBTL Identification Number 456 i*J

*Corporate/ Agency Name Dafe3 & Moore

Address - ________

* Attention -Telephone

* - Sampling Collection and Shipment

7-Sampling Site_- Date of Collection _ _

Date Samples Received at UBTL November 9, 1983

Analysis

Method of Analysts

Date(s) of Analysis-

Analytical Results

Field UBTL Results
Sample Lab Sample PESTICIDE
Number Number Type . .*ESCIS

W W11 SA 4154 WATER
W _ 12_ SA 4155

W 12 SA 4155

1-2-

. Comments

Anaty ______________________

Laboratory Supervisor

520 Wakara Way /Salt Lake City, Utah 84108 /1-800-453-5653 ext. 8267

% . . .. *. *



UiTL An.lwtical L.aborator.

Qualitw Control Data Sheet ID 0 DM456 e

Analte ALDRIN ,"83

i Analwst name EEJ Matrix WATERS. .

Aralvst number 457 Instrument 222 "
Method ECOC Date 16 NOV, r199;3 ' .-.-

Results in UG1/L

San,-Ie Valuel Value2 Num Mean Taroiet Range Rng/Mean St "

0C16685 .056 .056 2 .056 , .000 .005
.A4142 -. 000 -,000 2 -,000 0,000 0,000
SA4155A -,000 -. 000 2 -.000 0.000 0,000
SA4155B ,770 ,773 2 .771 "003 .003

Limit of detection (.m I Checked b /

pF

IVV

.-

mL

..- . . . . . . . . . 4-



UBTL Ana1wtica1 Laboratorwi- -

I Qualitv: Control1 Datau She~et 10 D"456

Analute ENORrNALDEHYDE

An?1lwst name EEJ Matrix WATERS
* Araal-ist. number 457 Instrumont 222

Method ECGC Dot* 16 NOV'r 1983 *~-

Results~ in ZJG/L

Samr-le Valuel ValueZ Num Mean Target Range Rrio/Meari Stad

Limit of detection Q ojChecked t~/ -



UBTL Anal,tiC'1 L.aboraitorwi

Qualitw Control Data Sheet ID # P11456

Analwte OPDDT

Analwst name EEJ Matrix WATERS
Aralwst number 457 Instrument 22
Method ECOC Date 16 NOV., 1983

Resul~ts in LJ6/L

ISamr-le Valuel Value2 Nut Me en -Target Ratns.e Rnfl/Moant Stot-.

* SA4142 .000 .000 2 .000 0.000 04000
- 'A4155B 1895 ,894 2 .894 1001 1001

Limit of detection Checked bu

------



".-- - - --. ."--. - - .--- . . .. .

UBTL Analytical Laboratorya

Qualit.I Control Data Sheet ID I DM456

Analwte DIELDRIN

Analyst name EEJ Matrix WATERS
Analyst number 457 Instrument 222
Method ECGC Date 16 NOV,, 19R3

Rei;ults in UI'/L

p Sample Valuel Value2 Num Mean TaT'Iet Range Rn /MP..n Sta.

'C16685 .112 .112 2 .112 .1/& .001 .006
£A4142 -1001 -,001 2 -. 001 01000 0.000
SA4144A -,001 -. OOJ 2 -,001 0,000 01000
SA444B -1001 -,001 2 -1001 01000 01000SA4155A -. 001 -1001 2 -. 001 0,000 0.000
SA4155B .832 .829 2 ,830 .003 .004

Limit of detection .(O Checked by

I...-221

:.:..:-::-:. -:-

V



UDTL Analwtic.l Laboratorws

Qualitw, Control Data Sheet ID, t DM456

Analw~te ENDRIN

* Araalwst name EEJ Matrix WATERS
Arialwst number 457 Instru~ment 222 .

Method ECGC Dat. 16 No.,p 1983

Results in LJG/L

Samr- 1e Valuel Value2 Num Mean Tarmet Fantip Rng/Mean Stz--

SA4142 -. 000 -. 000 2 -4000 0.000 01000 -

sA4155A -1000 -b000 2 -1000 000C0 01000
* SA4155B4 .910 .914 2 ,912 .003 .004

Limit of detection " Cec.- b

Chek:-d J

ids~



UBTL Analticill Laboratorw

Gualitv Control Data Sheet ID # DM456

Analwte CHLOROANE

Analust name EEJ Matrix WATERS
Analust number 457 Instrume~nt 222
Method ECGC Date 16 NOV,, 1983

Results in LJG/L71

Sample Valuel Value2 Hum Me.n Tarset Rn.1e Rnm/Mepar, Sta.

3A4142 .001 *001 2 .001 0.000 0,000

Limit of detection Q Ch.cked by /"1
JJ

*::.

L. b

*~. *~ ~ t~. L *-. •..



UBTL An3alatic3l L.abar.torw

Gualitv Control Data Shpet ID # DM456 -

An.lwte LINDANE

Aralvst name EEJ Matrix WATERS

Analvst number 457 Instrumnt 222
Method ECGC Date 16 NOV., 1983 -

Results in UIv/L

SamPle Valuel Value2 Num Mean Target R, .1.o Rn,1/Mf;en Stat.-

SA4142 .000 .000 2 .000 0.000 0,000
SA4155A 1000 .000 2 1000 0,000 0,000

A4155B .726 ,746 2 .736 ,020 s027
SA4156 .000 .000 2 .000 01000 0,000

Limit of' detection Q I Chercked b .

. . _ -.. o
. . . . . . . . . . . . .-.,.-- - - - - - - - - -



UBTL Analitic,l Laboraitorv

O ualitw Control Date Sheet ID # DM456

Analvte HEPTACHLOR

Analwst niame EEJ Matrix WATERS
S Arnalwst number 457 Instrument 222 O

Method ECGC Dat~e 16 NSVi, 1983

Results in tJG/L

Samp'le Valuel Value2 Num Mean Tar-Int Rarive Rnv/Mrn Sta t :-

IC16685 .026 .026 2 .026 .000 .005
.A4142 -1000 -.000 2 -.000 01000 01000

* SA4143 -0000 -.000 2 -4000 04000 0.000
oi SA4155A -1000 -,000 2 -1000 0.000 01000 7

SA4155B' .686 .702 2 .694 .016 1023
* SA4156 -1000 -,000 2 -1000 01000 0.000

Limit of detection Checked hbw '/T



UE'TL Analvtical Lm~hori'torw

Qualitty Control tI.,t3a She'et 11) 4 DM456

,)-al-.st name EEJ M a t r ix, ATFRS -S A ri;:1 v n i b e r 457 n k ~r gjin nt 222
Method EC G C NOV., J983

Sample valuel VJ s uLe2 KNu m Mean Target Rane-P Rri/Mc-sr,

'IA4142 .000 .000 2 .000 01000 0.000
SA14 1000 ,000 2 A000 0.000 0,000O
S A 415 5A .000 .000 2 .000 0.000 0,000
3A4155E .890 .886 2 8~88 .004 .004

Limt of detection C) Checked b-a

-.:Alt



fluplitw Control rP.ta Sheet ID 4 TM456

" z I vt- rt. m e EEJ MatrjgA, A T .ERS
n e 1 v. sJ n." u r lb e r 1t57 l n f :1ii .r t !222e .J

S ethod ECGC late. 17 NOV , I983

Resilk. in , tJ/L I
c" a S. pe Valuel Value2 Mumn Mearn Target R ira s Rr,.i/vie;r, .

.:-4142 .000 .000 2 .000 01000 01.00
I I1T A ()0OO-000 2 ,000 0 ,000. 01000,

-.4155F .000 .000 2 .000 0.000 0.000

. . . -.. . .d.- ... . . . . . . . . . . . . . . . .

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



v7 "'Y "al

UBTL Analytical Laboratorv ;.4:-

QJaliti Control Data Sheet ID 4 D144Z6

1vstrr, e EEJ Miatrix WATER:S K'- ,% -ls=t r,,iib e r 4 5p7 r ulrlier, 2 22". "* -iei ECGC Date 17 N(1- 1983

' la: .! "B Iu e 1 V lue2 N,.m Mew;, Tarf--et RilrF , Rr ,.:Me r S t ar : :

-.000 -.000 2 -.000 0,000 0000 "-.000 -000 2 -1000 0.000 0.C, ".872 .863 2 .867-1 .009 ,0

:0 r: / ." l-
"' .:, . tetior, 

% 
/ h k..d by v

" ,-/,i ."-

K ."

%



VTAN SICIEDI CAL TEST LABORATORY IIVITA f:

Analytical Laboratory Sequence 9:

- -- mb.:

Quality CotolDtaSot

Angly" 4 G..- matrix _ _ _ _ _ _

Analyst __________________ usot ,Tnp U

, -Method oat*X DeAnalyzed_________

Results Inj ;

Duplicates/Splits

SaNmle # No. I No. 2 No.3 No. 4 Average Range r..t Ave Comment _

_- - __i!:!!!?!

i r l' .'-IU , .,O I-

Spikes Initial Conc. % Spike

Sample 0 Conc. Spiked Recovered, Comment

In Hos Audits "
-C $= -1 - -_- "" "'"-"--- -

- -" - --- o -.-

In House Audits
CC 3auW . No. 1 No. 2 ,Average Range, Range/Ave I Target Coi~nent

_. -- :.-7:- -:

-...-. :-..-::-

Cicked by: Unit of Detection: I C, 0/ .

Peawks: ,z/z' .t""

-I. **. -'



11TAJ 3ZOWkDICAL TEST LABORATORY IifA9

Analytical Laboratory Sequence*:-
Qality Control Data Sheet

Aualyte V 1 W(IQmatrix _____________

*Analyst ______________Instrurn 2 )__________

H Mthod _______________ Date Analy:ed (/(- 3

Results i

Duplicates/Splits
* Sample # No. 2 No. 2 No. 3 No. 4 Average Range r~ge/~Av* Comm~ent Z6-

----

-4---

Spikes Initial Conc. % Spike
Sample ~'Conc. Spiked lRecovered Comment

In House Audits

QC Samp. No. I No. 2 Average Range Range/Avef Target Comment

ahacaea aya
________Limit_ of__Detection:

- a a -a a



UTAN IOIEDICAL iST LABORATORY I*/TA 0:

Analytical Laboratory Sequence 0:

Quality Cntrol Data SeeT.

• .~::......

An alIyte a... A f___________matrix__

. Sarple No. I No. 2 No. $ No. 4 Average Rasnge Rnle/Ave eminent '£;An lg _ __ _ _ _ _ __ _ _ _ _ __isrm n .o- r%....,2,

p.0

,. Spikes Initial Conc. % Spike 2.2.,-2-

- Sample 0 Conc. Spiked lRecovered Comment -- '''In House Audit

CS=.No. Nod Average Range RagefAvere Comment

ChocSpked b niia Conc. Zf Spikeo C.

.- -. .-.- -.- -- - - -

In House Audits "-.'''

CC Sa--. No. 1 No. 2 Average Range rRange/Ave Target Conmient '.-,{

-.-- .- -.-- • -.-

"' :i- -::--

--- :--:-:-;

- - -- - - _____________________.-__.-..

Oecked y: ____________,u.., ef

a-,.t..,; marks,": - - #. . . . : L 2 -9 4 j4L ; ; z ."," .C. "-" " -_ .J"."'-



UrAH II1IEDICAi. TEST LAB0RATORY j~T~e

"" L

Anlytical Laboratory Sequence *: ,. .

Quality Control Data Shee t
& ... ..

__ __ __ _ __ __ _ __ __ _ matrix (j r'S

Analyst p-S Insatrument rV)Z 2.

Method Y2c9K2 Date Analyzed_________

ResultsinJ ;

-plicates/split-s

Sample 9No. I No. 2 No. 3 No. 4 Average Range RaTg /Ave Comm~ent

Spikes Initial Conc. % Spike
Sample ,Conc. Spiked Recovered Com-ent
In lHouses/Sud its :2"
SQC 5&= No. 1 No. 2 1o Avrg Ro 4 anege Rangenle/Ave Ceget.-om'"nt

- " - - -

Inhoue Audit

C Saple No, C 1n o.S pAvrage Raev ra eAvdare Coimnent ,}' "."....

--- am -:

Oiekedby:____________Lialt of Detection:

...... *w. . * a *



VV

p. WAN DIOEDICAL 72ST LABORATORY *ETA f:

Analytical Laboratory Sequence 8:

Quality Control Data Sheet .--y

Analyte matrix_______

Analyst _______________ Instrument TAf LZ Z.

Method Date Analyzed_________

Results In

Duplicates/Splits 2 No No4 ________

Sample 0 No. I1o. 2 N.3 o.4 Average Range Rnge/Ave Comment___

-pie -nta ---- Sik

S pi le Cntia Conke. %~c e Spiken

-nipn ii n

Il

In House Audits

QC Samp. No. 1 No. 2 Average Range Range/Avej Target Coment

Chckdmby Lmm eeto



UTAH II6EDICAL TEST LABOIATORy *I/TA 9: -

Analytical Laboratory Sequence 9:

Quality Control Data Sheet . ,

AzialYt# -c.r-, Matrix , "• 
- t-.w% .

Analyst _______________ Instrument 'Tyntp -U 2-

Method U Rr-2 DataeAnalyzed H'~(i

Results In

Duplicates/Splits
Sample I No. I No. 2 No. 3 No. 4 Average Range Ra9e/Ave Connent " O '

.P , 41, <C, .0 1 <0o~ 0 up. :.'--+,,!< - < .O <'oo - - - -

~- -------

Spikes Initial Conc. Z Spike
Sample # Conc. Spiked Recovered Comment

_...C S, N,, ++ < ~ l o.' , No. 2 v ra e R ng a geA e Tag t Com n
0 00 1 O'(<0.(a-

- -.----- a

a..- -- ..-..-

In H o u s e A u d i ts"- 
- "

t Sau. No. 1 No. 2 Average Range Range/Ave Target Comment". ":

i •

- 'i2 i~G _ _ ________

haocked by: L___tofDetectiom t of:

* .aa ks: i/z ) -L

9." 
.,. ' .

m-
°  

-+. 
." 

.

.... * %* * ,t. ....~a... .. .



UTAH SIOIWDICAL TEST LABORATORY I /TA 9:

Analytical Laboratory Sequence ,:

Quality Control Data Sheet

Aznalyte ___________ ()-matrix (Jki

Analyst _______________ Instrument "Tnf) 7Z .

Results in jlr

Duplicates/Splits
Sample 9 No. 2 No. 2 No. 3 No. 4 Average Range ange/Ave Coyment

aS -- -"" ' .

<F, 414 (1

Spikes Initial Conc. % Spike
Sample ' Conc. Spiked Recovered Comment

.-- -...- -::.--:n A H I - - -- i 01

In House Audits
OC Be=. No. 1 No. 2 Average Range Range/Avej Target Comment

. -.--- " - --

m- - ---- S -°-

Coecked by: ________Limit of Deetin

I i• . -o.*

...-.ks: .4..A::

L* . ..

L?:i::

• .. .... .. " ................ ,......".........,....."..,............................'.......-.........................,-...... ..',



-4 -, -r.

I rAH IIOMEDICAL TEST LABORATORY IMTA C:

Analytical Laboratory Sequence C:

Quality Control Data Shee t

" Analyte Pl&; n Matrix_

Analys _nstrment TVyv ?2 --

Method Date Analyzed lJ(!~
, ..

Results i

Duplicates/Splits

Sample * No. I No. 2 No. 3 No. 4 Average Range Range/Ave Couwent 'j
-sl~ a --- -.-.- ,

3.'- i C.i -- ---
0.01 _____

Spikes Initial Conc. % Spike
Sample 1 Conc. SDiked Comment

-- ----- '-

----- - -i

In House Audits

QC Saz=. No. 1 No. 2 Average Range Range/Ave Target Comment

A- ,--- a

------

-... .. . . ,._I



UTAH Ih( DICAL UST LABORATORY I*/TA 9:

Analytical Laboratory Sequence *:

V. Quality Control Data Sheet

Analyte L-1&krfVQ matrix U 4r

Analyst _"--Instrument fi LZ2

method W1R~. Date Analyzed_________

Results in

' . Duplicates/Splits '-:i.:. .

Saple eNo. I No. 2 No. 3 No. 4 Average Range Range/Ave Coum-ent

Samiple # No. 1I No.k-. ___-o__ Comment
SR 'N. <.,oIc <-OCI ,__.___.___

- - - --

C Sample #j on. I Spiked RecoveredR Corent

Chocke by Lii,, eecin

In ouse Audits"
QC Sal. No. 1 No. 2 Average Range Range/Ave Target Comment .

- -- --

Oeedby: __________UI: of Detection:__________

Iauazks: uz/',,

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

. . . . . . t. .. .



71_ ""7

UTAH RIOWDICAL TEST LABORATORY I*/TA *:

Analytical Laboratory Sequence U:

Quality Control Data Sheet

A'ialyte r -I&, Matrix U CLr

Analyst __•Instrument T t .

Method WQ91 Date Analyzed i~((i

Results in

L ,licates/Splits

* Sample 9 No. I No. 2 No. 3 No. 4 Average Range Rane/Ave Corment

,<,-,-N.Nw C, < _ 1_r_.0____

Spikes Initial Conc. % Spike

Sample # Conc. Spiked Recoveredl Comment

0 C, CK S n..O - -

Chocked by: Lim t of De ecti.n

- -iaaa•a

* In House Audits
QC S8 ". No. 1 No. 2 Average Range Range/Ave Target Comment ,

i i .ii ..L _

LOiecked by: ,_ _ _ __ _ _Limit of Detectio n:__________

R.eaa--- zk-s: - -''.-.': ,,.'.--.z/'...:".',...", -- .- ' .I'P .-. -'-: -'-;-".7.. -.'- -7.: -,- .,



AD-A162 929 INSTALLAT ION RESTORAT ION PROMRAM PHASE 11 415
CONFIRNATXON/GUANTIFICRTION ST.. (U) DARES AND MOORE
PARK RIDGE IL 09 RUG 85 F33615-83-D-4002

UNCLASSIFIED F/C 132 ML

IIIIIIIIIIIIIIhf
IIIlfIflf....flfflf
IIIIIIIIIIIIIIffllfllf
IIIIIIIIIIIIIu
IIllfllfflfflffllfllf
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December 1,019835 3 .

ANALYTICAL REPORT

SUBMITTED TO: Dames & Moore

SUBMITTED BY: Ellen Jenkins UT

REFERNCE ATA:520 WAKARA WAY

801 581-8267
Analysis of: Aidrin, Dieldrin, Chlordane, DDT isomers, ~* .

Endrin, Endrin Aldehyde, Heptachlor, .- *

Lindane

Identification No.: 452

Sample(s): 3 Analyses: 33

UBTL Laboratory No.: SA-4142 through SA-411441

The above numbered water samples were prepared for analysis by EPA
Method 608. The samples were analyzed on a Tracor 222 gas chromatograph .

equipped with an electron capture detector. A 6' x 2 - i.d. glass
column packed with 3% OV-17 and 3% QF-1 on 100/120 mesh Chrom Q was used
isothermally at 190*C and with a gas flow of 75 aL per minute.

The limits of detection were 0.01 iig/L for Aldrin, Dieldrin, o,p DDT,
DDD, DDE, Endrin, Endrin Aldehyde, Heptachlor, and Lindane and 0.1 ug L
for Chlordane.

The results are tabulated on the following page(s).

Elen Jerkins

S~CN %EE %

:)E.E-A , S



'e1

ANALYTICAL REPORT FORM

Date /Z/3 t
UBTL Identification Number

Corporate/ Agency Name Dames & Moore

Address

Attention Telephone

Sampling Collection and Shipment

Sampling Site____________ Date of Collection _________

Date Samples Received at UBTL November 14, 1983

Analysis
Method of Analysis 7

Date(s) of Analysis-

Analytical Results

Field USTI. Results ~4
Sample Lab Sample 1'oiwh PDL pySTI DES
Number Number Type 7~-l4sr'Ie~-'lT'.i C .

DM 3 SA 41142 WATER

DM 2 SA 41143

DM 1 SA 141441 ~~ ~;.'' .P~~'

rr

Comments

Analyst

Rer

Laboratlory Supervisor

520 Wakara Way /Salt Lake City, Utah 84108 /1-800-453-5653 ext. 8267



UBTL An.al'tical Laboratorw .-

Oualitw Control Data Sheet ID * IDM456

Analwte ALDRIN

Analwst name EEJ Matrix WATERS
Analwst number 457 Instrument 222
Method ECGC Date 16 NOV.r 1983

Results3 in UG/L

Sample Valuel Val ue2 Num Mean Tar.et R~nie Rns/Mean St.j -

S -------------------------------------------------------------------------------- ---
OC16685 .056 .056 2 .056 ,054. .000 4005
A4142 -. 000 -,000 2 -. 000 01000 0,000
SA4155A -4000 -o000 2 -.000 0,000 0,000

SA15 7 7 771 '1003 .003

Limit of detection Q. j Checked b "

..,

.~- .,

. . . . . . . . . .*.*.*. . . ..- ___.__ , . °.•% ,.% °% % -. - -.. , • - , . .. . . . . . . .. . . . . . . . .* . . 2. .. • . . . . .*



V. V% .

* . .*e

UBTL Analvtical Laborstorw ..

Qualitv Control Dat.i Shueet D 9 DM456

An.lute ENDRINALDEHYDE

Anzlwst name EEJ Matrix WATERS

Aralsisk number 457 tnstrumo nt 222
Method ECOC Date 16 NOV., 1983

Results in UG/L . "

Sarmnle Valuel Value2 Num Mean Target Range Rri,/Mean St.".
---- --- ---- --- --- ---- -- ---- 1---- 1-0-0

SA4155A -.001 -.001 2 -.001 0#000 0.000 -
SA4155B -.001 -,001 2 -. 001 0,0)00 0,000 " ----

Limit of detection (.. I Checked by ;"j.-,.

/ --o-~ .

, ." . . ,

".. . . . . .. * . ...... 2 * * *

. . . . . * . - .. " -t-- -...* .~



'V

Qualitw Control Data Sheet ID * DM456

1 ~Analvte OPDDT

Analyst name EEJ Matrix WATERS
S Analvst number 457 Instrument 2-2

Method ECGC Date 16 NOV., 1983

Reseilts in Urs/L

samp~le Valuel Value2 Num Mern Target Ratns~e Rri'h/Mp.n 5t F.

SA4142 .000 .000 2 .000 00.000 04000
3A4155B 1895 .894 2 .894 .001 1001

Lim~it of detection (-w~Cekdb

e- t"



UBTL Analytical Laboratorw

Oualit'i Contral Data Sheet ID # DM456

Analwte DIELDRIN

Analwst name EEJ Matrix WATERS
Analvst number 457 Instrument 222 -
Method ECOC Date 16 NOV,P 19S3 . ,.

Re;ults in tJG/L .

Sample Valuel Vlue2 Num Mean Tar.Pt Range Rnv/Me.n Stai. 4%.

----------------------------------------------------------------------------------------
.qC16685 .112 .112 2 .112 .001 .0-
A4142 -.001 -,00t 2 -,001 0,000 0.000
SA4144A -.001 -.001 2 -0001 0,000 0.000
SA4144B -,001 -,001 2 -.001 0,000 0,000 -
SA4155A -.001 -1001 2 -.001 0.000 0.000
SA41.55B .832 ,829 2 ,830 .003 .004 -

Limit of detection Checked bw

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

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



a -% ~ .. < . -~~,-*-*° -- -

...S,..

UDTL Analwtical Labor.aterv,

Oualitw Control Data Sheet ID. # DM456

Analwte ENDRIN

Aralvst name EEJ Matrix WATERS
Analwst number 457 Instrument 22
Method ECGC Date 16 NOV,, 19R3

5 .- ',

Results in IJG/L

Sample Valuel Value2 Num Mean Tarmtf:t Ran.it, Rng/Mean Stz.

3)A4142 -. 000 -. 000 2 -. 000 0.000 01000
SA4t55A -1000 -,000 2 -,000 0.000 0,000
SA4155B .910 .914 2 ,932 ,003 .004

Limit of detection Chlecke.d bw

'- /

~~rYY.''. - o.'
-S....* 4

. . . . . . . . . . . . . . . . . . .'
.5* - .~1.*-**....................................

-. 5. .," .**.*.*-**.-''.-.*.'2-.5'..|5. . .. . . . . .
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UDTL A1na13tical Laboratorw-

Oualitw Control Data Sheet ID # DM456 -

*-- .
'

Aralwte CHLOROANE , -

Aralwst name EEJ Matrix WATERS
m Aalst rumber 457 Instrument 222 -

Method ECGC Dat.e 16 NOV,, 1983

Results in UG/L"

Sample Valuel Value2 Num Me.n Target Ranaie Rn!i/Mer, Stat.-

qA4142 .001 .001 2 0001 0.000 0,000

Limit of detection Chsecko.d b _,

S V

I- , .,

%-



UBTL An3l-atica1 L.abor.ator.

Gualitw Control Data Shoot ID # DM456

An.alwte LINDANE ".."

Analwst name EEJ Matrix WATERS
Anal1ist number 457 Instrument 222
Method ECGC Date 16 NOV., 1983

Results in UrJ/L

Sample Valuel Value2 Num Mear Target Rar,.ac. Rrni/Mvan Stat

SA4142 .000 .000 2 0000 0.000 0,000
SA4155A ,000 .000 2 "000 0,000 0,000
A4155B .726 ,746 2 .736 ,020 .027

SA4156 .000 ,000 2 .000 0.000 0,000

Limit of detection ,QJ Checked b,

- -. . . . . . . . . . .

I.n. . . . . . . . . . . . . .:.:

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

. . . . . - - '. .-. . . . . . ~ a-. -a ~. ..~ . o.z.".--."o. *,
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UBTL An.ultical L.abor.torwI

Gualitv Control Data Sheet ID # DM456 I -

Analwte HEPTACHLOR

Analwst name EEJ Matrix WATERS ,.
Analwst number 457 Instrument 222 .
Method ECGC Date; 16 NOV, , 9S3

Results in Uit/L

K4
Sample Valuel Value2 Num Mean Tarm.et Rarnge Rng/Mr;tn St.i3,

IC16685 .026 .026 2 .02a Sc .000 .005
3A4142 -1000 -. 000 2 -1000 0,000 0,000
SA4143 -. 000 -. 000 2 -,000 0.On 0.000 _
SA4155A -. 000 -,000 2 -. ()00 0,)03 ,000
SA4155B .686 .702 2 .694 60! 6  1073
SA4156 -. 000 -,000 2 -,000 0,000 0.000

L m o.--c-o-h-e h

LiitoIdeecio ou? heke h/w "- -. =""

°- . - ,

.. . :::..

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

.. . . . . . . . . . . . . . . . . . . . . . . . . ....--.



UBTL Analvtical Lp.ho -tor..'

Qual.t- Cortrol DIt3 She-et In * DM456

Ara I te PPDOT,

A nal vst riale EEJ Matrix WATFRS
Ari -1 vt. n nlimbe r 457 I n s, trliIm rt 222

- Method ECGC Date 17 NOV., 1983 .

" "
;. F~~eimlfs, in 0(7/L I +

- Sa mpe Valujel Vk lue2 Num Mean Target Rnnzt Rr,.4/Me?'n qc:

cA4142 1000 .000 2 .000 01000 0,000
SAII.4 1000 .000 2 .000 01000 1)00

4 1A4155A .000 .000 2 .000 0,000 0,000
SA4155B $890 886 2 188 ,004 1104

Limit of ,+ etectio, (Q Checked b '-

L 2 "-w2.'. -S .1

L21 .

• ' +



-- w-,-.- -. w r--.- r* r - - .- - -" r-. wrr rr r - .r* -- . . . . --. .- . -

UBTL fal1tt.cil Lzaborator"

fuplity Control fprta Sheet iri TIM456

rl .t e D

inal'st name EEJ Mtr "- WATERS
e ,.s number 157I ; r'.irrg nt 2- !.

S Method ECGC 11at . 17 NOY, , 1?8-

Resil. 1-, in LG/L

S£a., P e ValJel Value2 Nuf, Mean Tars.et R rrP r,' en r, .n

A4142 .000 1000 2 .000 0,000 C O

-A1.__ :000 000 2 A00 0,00 0 • -
44155P .000 000 2 .000 0000 0 OC,

I. Lnt fdecttIon CjqCheyke-i byI'd

7477

r 

:.



UPTL Aralwtical Lmhorr.tor-

0u31.tY Control D.ita Sho~et ID) DM456

:~~~. .......

*, , . - °

p ma1vte PP' ti T

* ralIest name EEJ Matrix WATFS 2
)n e l t umr,,ber 457 1ni ri ir, nt 222
S eth od ECGC Date 17 NOV., j983

Re'ilts in UJG/L

Sample Valuel Vk ],Le2 Nu, Mean Target R ri,. RrN5/Mf:*, ,..- '

CA4142 .000 .000 2 ,000 01000 0,000
SAIIT4 ,000 ,000 2 ,000 0,000 0,0-
CA4155A .000 .000 2 .000 01000 0,000
S £A4155B ,890 .886 2 ,888 ,004 .104

5 L..imit of detection Checked bw " .

a/"

. . ..- .

- V P ~ P .::.:.. . . . . . . . . .



UPTL hnalwticuil Lcaboratorw ~1

Oum~litw Contro] Dm.ta Sheet irl # TrIM456 ..' i

-. o.

v t e r rl ri... .1

rjrzlvst ram e EEJ Mat r i WATERS .
A, 1r, I.s r .lmb e r .157 .r1.; t ruimo:n t 222
Hethod ECGC Eate 17 NOVY, I983

Resio'l k.-.* =3/

aValuer alue2 Nun0 Mean Target R ir .p Rt:R.'/se, .n q I i. -

SA4142 .000 ,000 2 .000 0,000 0,000
A 00 .000 2 A00 0,000 0o00
.41551 000 000 2 .000 01000 01000

Li i of et .- or.--

/77

°. .. *

V /; , -. ..

'.- ,-°*, "*



-- ..-- . .

UPTL Analtitical Laboratorw

Qualitt. Control D t.a Shov.t 'ID 4 D14-i6

~~~....\...

A. r °, -. v %IT

j^rs 1 vst name EEJ Matrix WATERS
rz. I --s t rii be r 457 I n;t rum n t '222.-.

M'et'I cd ECGC Date 17 NOV, 1983

- ,'.e Val,uel Value2 N.,m Me;r, Tarrget r~ n FR.,s/;h-;r, St a t

- -4000 -,000 2 -. 000 0.000 0
-,000 -,000 2 - ,000 0.000 0 0 C, 0

S1,B . 72 .863 2 .867 .0 .1.0

Lr 4  ~.t.eti onrb- 00 .. :. ' .i b {

:S: . ->',.

Ak._

• .. , .

. . . . . . . . . . . . . . . . . . . . . . .. . . .
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UTAH 509DICAL TEST LABORATORY NSM/TA :

Analytical Laboratory Sequence #:
.lty Control Data Sheet.

Aaialyte M atrix ___ ___ ___ ___ ___ __

Analyst Inume, t ZZ."

Method zc Ar2 Date Analyzed '

-suts in /L

Duplicates/Splits
Sarple 0 No. 1 No. 2 No. 3 No. 4 AveTsl0 RangeRlagef/Ave Cowent

--- - m

'.. 4i, U -o O. (-

,.- ...___:____::__:

- Spikes Initial Conc. Z Spike "
Sample # Conc. Spiked Recovered Comment

--- wn

In House Audits -
CC ft=-. No. 1 No. 2 Average Range Range/Avej Target ,Comment "i."

- - ----- --

- in",n.'

- -I- F

"-" Chocked by: Lt~r fI.eto. /, / " :::..

.-. a.- N.1 o 2Aerg Rag Ra/Ave Targe.-.-..e
Uni ofDtcto:J

- -X-2-



MIAN BIOIEDICAL lIST LABORATORY lJITA 9

Analytical Laboratory Sequence 8: L

Quality Control Data Sheeot

Analyte Ol __ ___A/- Matrix

Analyst__ __ __ Instrument .fr,bP 4\ 2

Method Date Anayzed ..'.

Results I'::.

, uplicates/Splits

Sa le # No. I No. 2 No. 3 No. 4 Average Range Ranls/Ave Couwent

SI ., eC.I

Spikes Initial Conc. % Spike

Sample i; Cone. Spiked Recovered Comment

----.

In House Audits
QC Sa=". No. 1 No. 2 Average .... Range, Range/Avej Target Comment'.''- ...

- m mm m ,m

OCo o o . No.. No . •.. 2 veag Ra..ge Rag/v Target...o. ' .n

Che-kem my-

mii -f Detmct-oa

a a La I'



'W1~~~% LW !' -- " a17 0

1TAH I10DICA]. RSU LABORATORY 3M/TA 9:

Analytieal Laborator'y Sequence *:

Quality Cmtrol Data Sheet

Analyto m~CY>\J$~ atrI ix ~ it r-,

Analyst ______________ Inu~ment 'Tv-rtr UZ2 .

Mlethod _____________ _ Date Aalyzed_________

Results In,-

Duplicates/Splits

Sample 6 No. I No. 2 No. 3 No. 4 Averge Range Rante/Ave Cowien:

<C) -
- m -. -...

Spikes Initial Conc. 2 Spike
Sample # Conc. Spiked Recovered Comment

• ,m -- .-...m.

In House Audits

QC 8$a=. No. 1 No. 2 Average Range Range/Ave Target Comment

m m

I-

Un~~~t of Deecio



UrH50DCLnTLABORATORY fTA:.

AnltclLaboratory Sequence 0
Quality Control Data Sheet

_________no________ matrix wtcher~s

Anialyst ______________ strusen: Tyv f) ~.

Method U2C9K2 Date Analyzed ________

Results I A

Duplicates/Splits
Sample f No. I No. 2 No. 3 No. 4 Average Rang, litge/Ave Comm~ent

5. -, a11 -- ---

Spikes Initial Conc. % Spike
Sample #~ Conc. Spiked lRecovered Comment

In-----Auit

- -



''.-" .1

UTAH 5IOIDICAL 71ST LADORATORY inMrA 6: -

Aalytil I Laboratory Sequence 0:

Quality Control Data Sheeot

Analyte matrix CxJ:aeris

Analyst FU~ Instrment Tyrtf U-2

Method ic94r- Date Analyzed I/~Ii

S Results In

Duplicates/Splits

Sarle # No. I No. 2 No. 3 No. 4 Averge Range nje/Ave Commet

L4414) <0.0o <. (7)

Spikes Initial Conc. % Spike

Sample .- Conc. Spiked Recovered Comnent --

C) 9, Ila

OC S1tmp. No. 1 No. 2 Average Range Range/Avej Target Comment j~j. - - - - - - -

- -- - - -"-% - z

Ch oked by: No 1t No.e2t-t o n Avae an e.an e Av-Trg t-o",

_21: 4 -
-- -"- - -:-:-

." "" "" "" "' ' ',,',,-',..''-. .'..'.'.''.',,','.'',''-1'-7" ...7_'..::.'..-.' "-:'.: :- : . .. ." " . . .

:, .: v : : .. . :-.. . . -.. .. .. . . . .. .. . . . . :.
•," _._-_.'.... ".- -.._2_. . . ,,..... . ... . . ... _ .. . ..,.-.E L 2
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UTAH 5IOSEDICAL TEST LABORATORY I/TA *:

Analytical Laboratory Sequence #:

Quality Control Data Sheet

,+*.%. "+

Analyte matr__ _ _ __ _ _ __ ? ix __ __ __ __ __ __ __ _

K Analyst ______________ Instrument 'Tynpf) ZZ Z

Method ______,___,___________ Date a Aaly:.*d I1 T4
Isults In J I

vuplicates/Splits

Sample# No. 1 No. 2 No. 3 No. 4 Average Range ral.nge Co"-ent

. -. ° -----.-

h -- - "-

Spikes Initial Conc. % Spike
Sample e Conc. Spiked Recovered Cornent

In House Audits ,'.-.

* - a -- ---

QC Be=. No. 1 No. 2 Average Range Range/Ave Target Comment

"" ..--. -?

------- 1 .,o. ---

IIla

Coecked by: ________Lmto

Unitzq of Dc

--..----.
. . . .. . . . . . . . . . . . .



N~ --- o7

.

fAX 3IIDICAL TST LABORATORY */TA 9:

Analytical Laboratory Sequence *:

Quality Control Data Sheet

• . .'.
Analyte £~Matrix k3 ,er- -

Analyst _______________ Instrument TyrL)Z~.?

M~ethod Z2 294 r, Date Analyzed i~izIsi
-I

Results In J

Duplicates/Splits
Sample9 No. I No. 2 No. 3 No. 4 Average Range Ange /Ave Cowient id

Spikes Initial Conc. % Spike
Sample f Conc. Spiked Recovered, ComnentCC $a=. No. 1 o. 2 Aveag Rag ,o.e/ve Tage ,-., ,, ,, A Comment(

Unit~ ~ ~ of ecin:r)f

- ---

- -o --

-.-.

Sampae # Non. No pi- Aveag RaevraneAv are Conunent *

_ - --. " o-

------ oO- -

-,, -

- -- -o-•

- . -. *".. . . . . . . . . S



,'.." ...

MAN 3I10DZCAL TEST LABORATORY Eg/TA 9:

Analytical Laboratory Sequence 6:

Quality Control Data Sheet..- :: .::: .

Analyte Akd\ ; Y% matrix Ps__"___"___

Analyst InstrLment

Method i94 Date Analyzed il1I

Results In l )a

Duplicates/Splits

hop Sample # No. I No. 2 No. 3 No. 4 Average Range Rn.,e/ve Cwcoent

-" , _ _ _ _ _

- -

Spikes Initial Conc. % Spike
Samp le # Conc. Spiked Recovered Comment

---- n*."--" --

In House Audits

CC $a=. No. 1 No. 2 Average Range Range/Ave Target Coinent

- -

- - -"

---- ---

Chcked by: _U.lt of Detection: . 0 "

" l aaks : ,w/ks -"""

I. %.,I ,

l, jl * I l I" I II" . tI I............................."..................."............ 1" t" II. b * I ff i -. . - . .



U"AH 1I0GDICAL TEST LABORATORY I@I/TA *: , --

Analytical Laboratory Sequence C:

Quality Control Data Sheet Z-,,

Analyte , _ _,__matrix

A ,alyst Instrument Tmvrn _?. .2.

Method ZC " Date Analyzed _A

Results in "

Duplicates/Splits .

Salmple C No. 1 No. 2 No. 3 No. 4 Average Range Rngefl e Coent

' -,,- - -..
s . f4 I - - ,--.-

Spikes Initial Conc. % Spike
Sample # Conc. Spiked Recovered Comnent

-s ---

In Hlouse Audits":':':

- -- .-- -- :.

CC Sa. No. 1 No. 2 Average Range Range/Ave Target Coement

-- - -

-' :/z , -__--

- - ------ o
Cokdby:_______ _

,- •.. .-.. ...-. ...--.---... ....... . •L t of Detection: _
AsIZ/.z9 AWL

..................-o:.V b~ . s..V j\ * .V'.*aXi kAVX-



.- .~ . . ,

UAN l MDJICA.L 71ST iAORATORY IE/TA 9:

Analytical Laboratory Sequence *:

Quality Control Data Sheet

Azialyte H4rLQWmr matrix Uk-1aers

Analyst _ _ _ _ _ _ _ _ _ __Instrument \nf 7 .2

Mgethod Date Analyzed_ _ _ _ _ _ _ _ _

Results in

Sa.le # No.I No. 2 No.3 No.4 Average Range Ra _ "e:.e Cow..en.
Spikes~~W- Inta Coc.%Spk

- .- - -:-:-
U: ( - -- --- .-

S tctes /Spitas .C':-.'-Spike

Sample # Conc. Spiked Recovered Cornent-QC $a= StrleI . No. o No. Av,ragae Range ngle/A ar e Coment"- ""

-

-

C h e c k e d -y -i o f D e t e c t i o n :

- •-.-°o-.-

SC ampe Non. No - Aveag RaeraeAvare Cotment

- - - -- ::

- --, ---- --

- -
Iuce bi: ________Lmt fDtcin 0

•" 8aai II , 2 I II
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December 16, 1983

ANALYTICAL REPORT

SUBMITTED TO: Dames & Moore Y B
SUBMITTED BY: Dave McGlochlin

UBTL
REFERENCE DATA: 520 WAKARA WP..

SALT LAKE CITY,.'
UTAH 84108

Analysis of: Oil & Grease in water 801 581-8267

Identification No.: 446

Sample(s): 3 Analyses: 3

UBTL Laboratory No.: SA 4124 through SA 4126

The above-numbered water samples were analyzed for Oil & Grease

according to the methods published in "EPA-600/4-79-020 Methods for
Chemical Analysis of Water and Wastes."

The method number for Oil & Grease by IR Spectrophotometry is 413.2
according to the above reference. For these samples the Limit of
Detection was 0.5 mg/L.

The results are tabulated on the following page(s).

Dave McGlochlin

Sim D. Lessle h.D.

4 _N 
.E.SPESE C- *.S _

VE:- C NE
81CENGNE-%G7

CNAY S:S
............................................................ •

- -- - .,S- . - . * . .- -. ,
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ANALYTICAL REOTFR

Date 4zzIt L
UBTL Identification Number__________

Corporate /Agency Name Dames & Moore

O p Address

Attention Telephone

Sampling Collection and Shipment

Sampling Site____________ Date of Collection__________

* Date Samples Received at UBTL November 4I, 1983

Analysis

Method of Analysis

Date(s) of Analysis 110 -

Analytical Results

Results
Feeld UBTL a

Sample Lab Sample OIL & GES '
* Number Number Type GREASE______________________

*DM 3 SA 4124 WATER

* .DM 2 SA 41251

DM 1 SA 4126

* Comments

520 Wakara Way /Salt Lake City, Utah 34108 /1-800-453-5653 *xt. 8267
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WUAN II1O6DICAL TEST LABORATORY Is/TA 9: ,

Analytical Laboratory Sequence 9 ~L

Quality Control Data Shee#t

-.,alyte ( z- Matrix

Anialyst J) -. r *Instrument R*t4r'./9rK 20ti-

Method P 'Z.7. PhoCTi)"A . 'jC Date Analyzed "--__.'._

Results in

Duplicates/Splits

* Sa ple 9 No. 1 No. 2 No. 3 No. 4 Average Range Ralge/Ave Cowen t

- - - -.

" Spikes Initial Conc. . Spike

, Sample '- Conc. Spiked Recovered Comment

1"2- .-'" "1.

i7
In Hlouse Audits
QC S&W'. N;o. 1 No. 2 Average Range Range/Ave Target Comment ._--- - -.- "

" Decked b,/: ~Liit of Detecti~on: .3,..'.2.

- -- °-- -

-do-

S . ..- ... . . . .-.. -

,. ". '. .. ". .. " - ...' .',...." ., .- .- ..' . .."" .. .' .- . ..' .* . . . '. . .,'. .; :. ._. .. .' '..' ..,c - -. . - ' ... . . . .. .. .. . .. .. .
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December 16, 1983

" !ANALYTICAL REPORT

SUBMITTED TO: Dames & Moore

SUBMITTED BY: Dave McGlochlin ,mn.
UBI'L

REFERENCE DATA: 520 WAKARA WAY
SALT LAKE CITY. ...
UTAH 84108

Analysis of: Oil & Grease in water 801 581-8267

Identification No.: 457

Sample(s): 2 Analyses: 2 L
UBTL Laboratory No.: SA 4157 through SA 4158

The above-numbered water samples were analyzed for Oil & Grease
: it, according to the methods published in "EPA-600/4-79-020 Methods for

Chemical Analysis of Water and Wastes."

The method number for Oil & Grease by IR Spectrophotometry is 413.2
according to the above reference. For these samples the Limit of
Detection was 0.5 mg/L.

*k The results are tabulated on the followrig page(s).

Dave McGlochlin '.-.

Sim D. Lessley .

A DIVISION OF

T4E JNIVQSI OF ~FRESEARC, .NSTTF •.

MEDC NE
BFOENGNEEQ'%O

PESEAPC, T
DE VEOPMEN'
ANAL'StS

9., "-*E E ' " . '

.. . . . . . . . . ..°.. . . . . . . . . . . . .. . . . . . .-.. - - -
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ANALYTICAL REPORT FORM

Date I-kV/a, ,'-? .. """ 457
UBTL Identification Number

Corporate/Agency Name Dames & Moore

Address " -

Attention Telephone

Sampling Collection and Shipment

Sampling Site Date of Collection "._-_-_-_'_-

Date Samples Received at UBTL November 9, 1983
Analysisf

Analysis Method of Analysis _----Q I. ""

Date(s) of Analysis/ QZ / 3

Analytical Results

Field UBTL Results rg-
Sample Lab Sample 0Th & GREAS "
Number Number Type OIL & G " "

W 6 SA 4157 WATER "5

W114 SA 4158 T

Comments

Analyst

ReV2&

a6bry SU~er~-

520 Wakara Way /Salt Lake City, Utah 84108 1-800-453-5653 ext. 8267

.. , . ..

. . . . . . . . . .. . . . . . . . . . . *. . . •
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UTAH IOMEDICAL TST LABORATORY IVTA9

Analytical Laboratory Sequuence !

Quality Control Data She t

Analte _m/-atrix 14A7r-

F -Analyst 3) ,A)-Instrument2 6

Method -Z Date Analyzed 2 "-"

Results in

Duplicates/Splits

Sarpile # No. I No. 2 No. 3 No. 4 AVerage Range & r.e/Ave Coment

Spikes~~~ Inta Coc % Spk

Chce by: Lii of i tect "t:*-2

-ema---

," Spikes Initial Conc. % Spike2"""'"

'"- Sample J: Conc. Spiked Recovered Cor~mient '--- -

a -- ----

- --.-.- .-....

- ---- - ° 
-

In Hlouse Audits •::"

OC Sau. No. 1 No. 2 Average Range Range/Ave Target Coimient....:

-, ----

* Oecked by: ________Limit of Derectieu: .5* ..

..... *......................... ... .. ':
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December 16, 1983

ANALYTICAL REPORT

SUBMITTED TO: Dames & Moore

SUBMITTED BY: Dave McGlochlin

REFERENCE DATA: 520 WAKARA WI'. .
SALT LAKE CITY' -
UTAH 84108

Analysis of: Oil & Grease in water 801 581-8267

Identification No.: 453

Sample(s): 3 Analyses: 3

UBTL Laboratory No.: SA 41145 through SA 4147 "

The above-numbered water samples were analyzed for Oil & Grease -
according to the methods published in "EPA-600/4-79-020 Methods for
Chemical Analysis of Water and Wastes."

The method number for Oil & Grease by IR spectrophotometry is 413.2

according to the above reference. For these samples the limit of

detection was 0.5 mg/L. A

The results are tabulated on the following page(s).

Dave McGlochlin

Sim D. Lessley, h.D...

A D-SiON OF
* _N'EPS;' . '

QESEARC. NS%E

MED 'C NE
B10ENGNEEQNG

QESEARC ~
ANA- S.

%.-. - ._ - .

o,•* *-i -

............. **..****~............. . . .- .. . .. . .. . ... . .. . .. . . .. . .. . .



* December 7, 1983 5
ANALYTICAL REPORT

SUBMITTED TO: Dames & Moore

SUBMITTED BY: David MGlolin B LWI!.. 520 WAKARA WAY
REFERENCE DATA: SALT LAKE CITY,

UTAH 84108
801 581-8267

Analysis of: Phenol

Identification No.: 4153

Sample(s): 3 Analyses: 3

UBTL Laboratory No.: SA-341J45 through SA-41147

IThe above numbered water samples were analyzed for phenol according
to the methods published in "EPA-600/'1-79-a20 Methods for Chemical
Analysis of Water and Wastes."

The method number for phenol, according to the above reference, is
4120.2. For this set of samples the limit of detection was 5. uig/L.

David MaGlochlin

Sim D. Lessley, Ph. D. ~,

It

8VE ,1E 1
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ANALTICL REORTNovember 18, 1983

SUBMITTED TO: Dames & Moore vt..-
SUBMITTED BY: Ken Bilak ....

UBn -

REFERENCE DATA: 520 WAKARA Wt.
SALT LAKE CITY
UTAH 84108

of lyi of Nitrate 801 581-8267

UBT LboatryNo.: SA-J4145 through SA-41J47

Theaboe nmbeedwater samples were analyzed for nitrate
according to method 353.2, published in "Methods for Chemical Analysis

o Wae an Wats"EPA-600/4-79-020 publication.

Thelimt o deectonfor nitrate is 0.02 milligrams per liter.

Theresltsaretabulated on the following page(s).

Ken Bilac

Sim D. Lessley, Pu'.I0.

kqEDCNE
8,OENGINEENG
CE kST-1
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November 114, 1983 5
-L-

ANALYTICAL REPORT

SUBMITTED TO: Dames and Moore

SUBMITTED BY: Clint Merrell 5S0 WAKARA WAY
SALT LAKE CITY,

REFERENCE DATA: UTAH 84108
801 581-8267

Analysis of: Lead

Identification: 453 I.
Sample(s): 3 Analyses: 3

UBTL Laboratory No.: SA-4145 through SA-4147

The above numbered water sampleswere analyzed according to the EPA
- 600/4-79-020, "Methods for Chemical Analysis of Water and Wastes."
Method Number 239.2. The analyses were performed with an atomic
absorption spectrophotometer.

The limit of detection for each analyte is as follows:

Lead: 0.01 mg/L
The results are tabulated on the following page(s).

Clint Merrell

Rand Potter

i"

ME D'C NE

"ESEAC
-

ANA, 'S S
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ANALYTICAL REPORT FORM L -

Date Ll A4L 8..

UBTL Identification Number ~5
*Corporate/ Agency Name DameS & Moore

I Address '

Attention Telephone

Sampling Collection and Shipment

Sampling Site_____________ Date of Collection __________

Date Samples Received at UBTL November 8, 1983

Analysis

Method of Analysis 40k~, Z). 1/f

Date(s) of Analysis I / -'5

Analytical Results

Field UBTLResults
Sampe Lab Sample A.I

Number Number Type NITRATE PHENOL LEAD OIL &GREASE

*W 11 SA 41145 WATER o_____ 5' <-5(
W 12 SA 4146 a<7 <c'S

*~ W13 SA 41147 e0.3q7 ?00.__ <0.6 ______

* Comments

Analyst

Aevi w

allf~ory S 0~ov

520 Wakara Way /Salt Lake City, Utah 84108 /1-800-453-5653 ext. 8267



-+ . - .. +" .. . - ." . . . . . . .. . . _- .- -

UBTL Analwtical Laborltor"--
,

ou.1itti Control Data Sheet ID # # 71

Analst name NCLM Matrix XFILTFRS

P Anal'ist number *432 Instrument 751 TL2

Method EAAS Datp 10 NOV,, 1983

Re.sults in -LJG

SamPle Valuel Value2 Num Mean Tarret Ranm. Rnt/Mean Sta

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

SA4127 -.001 .000 2 -. 000 .001 -5.080

SA4145 -1000 .000 2 1000 .000 74,762 -'"-.

- Limit of detection Checked b.

"-+~~ ~ 12A,-2 ?'

- -- .-



UTAH ICODICAL TST LABORATORY IfTA 9:

Analytical Laboratory Sequence #: 9-f-3
Quality Control Data Sheet

Ana ____/_____yt_ matrix "i.Jrtr).-.v

Analyst Instrument .. 20A:
Method - JC Date Analyzed '44-""

(t ' "

Results in

Duplicates/Splits
Sample 6 No. 2 No. 2 No. 3 No.4 Average Range 1nge/Ave Coment

Spikes Initial Con. %. Spike "

Sample Coc ikdRcvrdornt

-- -----

In House Audits

OC Sa. No. 1 No. 2 Average Range Range/Ave Target Comment

" "/.°

- -

.16723 /a ____ I 6e ____

F-- .

Checked by: Lialt of Detecton:-

" k :. ..". ..



UTAH IOSDICAL TIEST LABORATORY -#.e

Analytical Laboratory -Seqoee-&:
Quality Control Data Sheet

Anal)? A/ir*e Matrix _______Yell____

Analyst 14cn Rdac~k Instrument Ar a1 .z 77F

Method /;;A n~~er /AOSCgLV Date Analyzed V_________R3__

Results in

iplicates/Splits
Saumple # No. 1 No. 2 No. 3 No. 4 Average Range Rnge/Ave Commnent

Spikes Initial Conc. % Spike
SamrplIe Conc. Spiked Recoveredl Comment

In House Audits

QC 5aW. No. 1 No. 2 Average Range IRange/Ave Target Comment

6ZC 166q7 .36/ .363 -01 05 .357 

Oeced y: __________Limit of Deteio ou:Nm .

* Reiaks: h.-



*~~7 :1- ;-*

UTAH 3SEDCAL 1ES 2 UO ATORY T Z.O 4

Analytical Laboratory -Sequenc":

Quality Control Data Sheet

Analyte Phe,~ matrix Il/a

Analyst [9aue W CicA Instnusient Au2TQnaivz,' -

• J Method t/;S;13/e Sq,'&CjaC6i, Date Analyzed //-,

Resul ts in

.licates/Splits

Sabple # No. I No. 2 No. 3 No. 4 Average Range r.ge/Ave Comment -

-----

Spikes Initial Conc. % Spike
Sample J! Conc. Spiked Recovered Coment

-. '--.-

In House Audits

QC SaM. No. 1 No. 2 Average Range Range/Ave Target Comment
'--.-- -

a - - - i-i

O-. Checked by: ___ Limit of Detectiou:!5- - I.-

Ramazks:

Zt• .

[ .i .'" i. --. ' ' - .- - ., .i .. . .• - .. -y i i .i - -' - ' -" .i .: , -- -i i .- -' -i -. -. - . -. - - - .---' ,- -.-. .- .. -
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December 2, 1983

ANALYTICAL REPORT ' 3
SUBMITTED TO: Dames & Moore -'"

SUBMITTED BY: Dave Mcolochlin -T'.

REFERENCE DATA: 520 WAKARA WAY
SALT LAKE CITY. %
UTAH 84108

Analysis of: Phenol 801 581-8267

Identification No.: 448

Sample(s): 3 Analyses: 3

UBTL Laboratory No.: SA 4130 through SA 4132

The above-numbered water samples were analyzed for Phenol according
to the methods published in "EPA-600/4-79-020 Methods for Chemical
Analysis of Water and Wastes."

The method number for Phenol according to the above reference is
420.2. For these samples the limit of detection was 5 ug/L.

The results are tabulated on the following page(s).

Dave McGlochlin

Sim D. Lessley, kh. D.

MEDOCNE
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ANALYTICAL REOR FOR

Date ,i/? UL1
UBTL Identification Number

Corporate /Agency Name - Dams0 Moore

Address

Attention Telephone

Sampling Collection and Shipment

Sam pling Site____________ Date of Collection__________

Date Samples Received at UBTL November 4, 1983

Analysis

Method of Analysis

Date(s) of Analysis

Analytical Results

Field UBTL Results

Sample Lab Sample P.NO. I
Number Number Type PHENOL__________________________L___

DM 3 SA 4130 WATER '.

DM 2 SA 41315

DM1 SA 4132 S <e

_Aayi ,. .. 5 LAnalys

/Cstorby Sipemvs&r7

520 Wakara Way Salt Lake City, Utah 64108 1-300453-5653 ext. 8267

.. . . . . . . ..Aalsi /I/ /:. . . . *", -. .

. . . . . . . . .. . . . . . . . . . . . .'. .% 1. a n & -*



K -~~~ - L "k- -

UTAH BIOEDICAL TIEST LABORATORY Ion/TA C:

Analytical LaboratoTy S :k .i..i.,.

Quality Control Data Sheet UM q:'e,9-
'[:Analy1te Matrix "-,w.e'

Analyst Instrument T-. .,.- ..-A

Method L2 /- Irt.&rM 7C Date Analyzed _________

Results in

ample # No. 1 No. 2 No. 3 9 No. 4 Average Range Range/Ave Comment

,; ..z '/7z 3 ,120 3,2 0.2 ,-& i.:

_• -f -e-t-n

-m- -7

- --- - -.-

II *I

............................-..--
. . . . . . . .*~%..*. . . . . . .



November 14, 1983

ANALYTICAL REPORT

SUBMITTED TO: Dames and Moore

UBTL
SUBMITTED BY: Clint Merrell 520 WAKARA WAs iv

SALT LAKE CITY"-
UTAH 84108

REFERENCE DATA: 801 581-8267

Analysis of: Lead

Identification: 447 -. L .

Sample(s): 3 Analyses: 3

UBTL Laboratory No.: SA-4127 through SA-4129

The above numbered water samples were analyzed according to the EPA
- 600/4-79-020, "Methods for Chemical Analysis of Water and Wastes."
Method Number 239.2. The analyses were performed with an atomic
absorption spectrophotometer.

The limit of detection for each analyte is as follows:

Lead: 0.01 mg/L

The results are tabulated on the following page(s).

Clint Merrell -'

Sim D. Lessley,/Ph. D.

- - .° ,
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ANALYTICA L REPORT FORM

Corporate /Agency Name :ae3 & Moore

Address

Attention Telephone

Sampling Collection and Shipment

Sampling Site_____________ Date of Collection___________

Date Samples Received at UBTL November 4, 1983

Analysis

Method of Analysis ASI- -uha

Date(s) of Analysis Il0S
Analytical Results

Field UBTLReut
Sapl Lab Sample re~~- LA
Number Number Type LA

DM 3 SA 4127 WATER L o
* DM 2 SA 4128 ~ op

DM 1 SA 4129 Z£0.-0

p.-0

Comments

Analyst

520 Wakara Way /Salt Lake City, Utah 64108 /1-800-453-5653 ext. 8267



av-Il- 7
UBTL Analytical Laboratc'1v
Ou-slit~i Contr~ol D4,~ he ID * -

Ana1wst name~ NCLM Natri x XFILTFRS
Aral-ist number *432 Instrume~nt #751 1L2
Method EAAS Date 10 NOV.,p 1983

Results tn4.IG -rip Lr

SA4127 -.001 .000 2 -. 0000 t0ol -,080 . *
SA4145 -.000 .000 2 6000 .000 74,762 -

Limit of detection ~.Cv- CChecked bw

; UW

L/Z q



ANAL!TICL REPORTNovember 18, 1983 5
SUBMITTED TO: Dames & Moore

SUBMITTED BY: Ken Bilak

REFERENCE DATA: OI
520 WAKARA WAY

Analysis of: Nitrate SALT LAKE CITY.

Identification No.: 4419

Sample(s): 3 Analyses: 3

UBTL Laboratory No.: SA-4133 through SA-4I135

The above numbered water samples were analyzed for nitrate
according to method 353.2, published in "Methods for Chemical Analysis
of Water and Wastes," EPA-600/4-79-020 publication.

The limit of detection for nitrate is 0.02 milligrams per liter.

The results are tabulated on the following page(s).

Ken Bilak

Sim D. Lesseley, ?h. D.

tw
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ANALYTICAL REPORT FORM

Date AW.- *

UBTL Identification Number________ .

Corporate/Agency Name Dames & Moore %

Address "

Attention Telephone

Sampling Collection and Shipment
r

Sampling Site Date of Collection ____.__.---___•

Date Samples Received at UBTL November 4f, 1983

Analysis

Method of Analysis Vi'i le Acet0lrO - C-J'

Date(s) of Analysis //" -

Analytical Results

Field U8TL Results.

Sample Lab Sample NITRATENumber Number Type -__.

DM 3 SA 4133 WATER

DM 2 SA 4134 q
DM 1 SA 4135 v]q

Comments

.....-.-. ,

520 Wakara Way / Salt Lake City, Utah 84108 / 1-800-453-5653 ext. 8267

:: .. ' .' .. '-.-'., ... , - 2 : , / . . . . * . . .",, '.' - . ... :- 2



- -. . . - ?-- -

UPTL Aralvtical I aborFstorw

Oualit, rnntrol flat.i Sh- et ID 4 525.

Ar, : 1'te NITRATE

.1 I v st nme KFIR Ma t r i x WATER
arsk. ri , nmber 436 .Instr.ir, :nt 2,AA
'I VISIBLE SPECTROSCOPY DPat 5 DEC., 19913

Restlts in MG/L

sa, -le Valuel 'Jlu 2 uf,, Mear, Tarr ,ri. Ri ',;Ac Rrig.'Mear, _eta - .

.?015e94 .361 .363 2 ,362 -4-44-.357 ,00': .006 * .
- C..57 .491 18 2 ,489 -9*-e ,qS* .003 ,006 yx , -14 6 00 00.c,

667 .664 266e .003,

Limit or detection .C0h.kai b.

- -

.- - - - - - --...

S-.--.-.-.-~.-...-~.-A---~ .<-. & 1 "--
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December 21, 1983 W E 9
ANALYTICAL REPORT "-

SUBMITTED TO: Dames & Moore

SUBMITTED BY: David McGlochlin
520 WAKARA W.

REFERENCE DATA: SALT LAKE CITY! -'

UTAH 84108801 581-8267

Analysis of: % Moisture 801 581-826

Identification: 464

Sample(s): 28 Analyses: 28

UBTL Laboratory No.: SA 4167 through SA 4194

The above numbered soil samples were analyzed for moisture 
'-'

according to the procedure described below.

Beakers were dried in an oven at 105'C for 1 hr., dessicated for 1
hr. and weighed. Approximately 10 grams of sample was added to each
respective beaker and the weight of the beaker plus the sample was
recorded. The samples were than dried at 105"C for 16 hrs, dessicated ' :
for I hr. and weighed.

For each sample the weight of the soil before drying and its
moisture weight were calculated from weights obtained through the above
procedure. The moisture weight was then divided by the weight of the
sample before drying to find the percent moisture of each sample.

The results are tabulated on the following page(s).

David McGlochlin

Sim D. Lesey, /h.D.

A OVISON OF " • -
THE JNIVERS-rV "
RESEARCH 'NSTIY 'F
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ANALYTICAL REPORT FORM

Date I1l.2iln jw-L

UBTL Identification Number 464

Corporate/Agency Name Dames & Moore

Address _

Attention - Mr. YoEi Kunze Telephone 602 274-5548

Sampling Collection and Shipment

Sampling Site Nellis AFB Date of Collection _-

Date Samples Received at UBTL November 12, 1983

Analysis"" "Analysis Method of Analysis A ,!,-.7IC

Date(s) of Analysis__ ,13 " -

Analytical Results

Field UBTL Results
Sample Lab Sample
Number Number Type Moisture

_ B1-S3 SA 4161 SO.L 8/
B-S5 SA 416 %

B1-512 SA 4163

B B-S1 SA 41170_

B2-S2 SA 417_ /-
B2-S6 SA 417-

B2-S10 SA 417" ,_ "7

* B3-S1 SA 417, ,

B3-S39 SA 417 0,- /3
B4-S3 SA 417 /"---""i;']"

B4-37 SA 417

B4-S11 SA 417 _ , .

Corn ments

Analyst

Flevw e

yLp4or- SuptjF~or

520 Wakara Way / Salt Lake City, Utah 84108 / 1-800-453-5653 ext. 8267

• ";-.-. .'.

. . . . . . . . . . . . . . . . . . . . . . . .." ."" " "" '" " " " "'"""' " " ** *' " ."' " "" "" "" " ." * "° "* "". "."" . . "2 7 -.- ? .'2 .
- .=.' .:.. .. . .' . . . . . .-.- . ..".' -., **,*.' *" *-..- -J,*t . -**.*. . -* *. ° . '" . * , - .* . * _- *. ,% , . -
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Page -2.of

ANALYTICAL REPORT FORM

Anaytial esutsDate 111aevit 'Z9

UBTL Identification Number 464 *- r-.

Results

Field UBTL
Sample Lab Sample %MITR
Number Number Type

B5-S5 SA 4179 SOL /
B5-S1O SA 4180

B6-S4 SA 4181 _i

B6-S9 SA 4182 _ _ __________________________

B6-S14 SA 4183 _I/

B7-S1 SA 4184 _

B7-S5 SA 4185 _ _23

B7-S1O SA 41861____ _________________________

B7-S15 SA 4187 ___

B8-S3 SA 41881 F

B8-S8 SA 4189 ____ __ __

B8-313 SA 4190 _

B9-S2 SA 4191 _ _

B9-S7 SA 4192,_
B9-S12SA 419

B9-S17 SA 41934_

Comments-_________________________________

520 Wakara Way /Salt Lake City, Utah 84108 /1-801-581-8267



MAN 5XOWIECAL TEST LABORATORY J*MTA 9:

Analytical Laboratory Sequence C

Quality Control Data SheetD

Analyte ix.

AnMalystA Instrument M 1.- 4 16'3

Method i VP" Te- C Date Analyzed 121119 3

Results In ___oraory e n"

Duplicates/Splits

Sa ;ple I No. I No. 2 No. 3 No. 4 Average Range Rarnge/Ave CoM.ent

7S.L/7s- 7,31 7 _Y Z 2 , o7 o_.o.._.-

"5A-q7'I,7 -'- I4"0,/ 0,0163 ""

5 22.2 2 __.2, _ 22, , , .0l60 ._L_0/60
Spikes Initial Conc. % Spike Pt

Sample '" Conc. Spiked Recovered Comment

- - -. - ..-
- %- - --

- -- "---

a. In House Audits l

QC Sa=. No. 1 No. 2 Average Range Range/Ave Target Comment

a.'--"- - -- q

--- -" '.°

- -. "ma--:-.a

am..- -' -
Checked by: Lii of Detection:______
Rearuks: l //Z

bw.

° - t S A.I.. . A.~.a
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December 29, 1983

ANALYTICAL REPORT

SUBMITTED TO: Yogi Kunze

SUBMITTED BY: James R. Baxter
UBTL
520 WAKARA W,.-

REFERENCE DATA: SALT LAKE CITY.-.
UTAH 84108
801 581-8267

Analysis of: EPA 601 Purgeable Halocarbons

Identification No.: 467

Sample(s): 28 Analyses: 812

UBTL Laboratory No.: SA-4251 through SA-4278

The above numbered samples were analyzed using a modification of
EPA Test Method 601 for purgeable halocarbons. A 1 gram sample of soil
was diluted with 5 mL of organic free water and purged with helium. Any
analytes present were collected on a trap consisting of activated
charcoal, Tenax, and silica gel. The trap was then heated to 180C and
any analytes were flushed onto an 8' x 2m= I.D. glass column packed with
1% SP-1000 on Carbopack B. A thermal program starting at 50*C and
proceeding at 8"C/minute to 220*C was used to separate the analytes. A
Hall 700A electroconductivity detector in the halogen mode was used for
detection and quantification of the analytes.

Samples SA-4253, 4262, 4273 were analyzed in duplicate and samples
SA-4258, 4269, 4275 were analyzed neat and then reanalyzed with a spike
consisting of bromomethane, chloroethane, 1,1-dichloroethene,
chloroform, carbon tetrachloride, 1,1,2-trichloroethane, bromoform,
chlorobenzene, and 1,4-dichlorobenzene. The results of the duplicate
and spike analyses are on the QC sheets.

The limits of detection for each analyte are as follows:

Analyte Limit of Detection (pgl/zram)
Chloromethane 0.01
Bromomethane 0.01
Dichlorodifluoromethane 0.01
Vinyl Chloride 0.01
Chloroethane 0.01
Methylene Chloride 0.01
Trichlorofluoromethane 0.01
1,1 -Dichloroethene 0.01
1,1 -Dichloroethane 0.01
Trans-1,2-dichloroethene 0.01
Chloroform 0.01

1, 2-Dichloroethane 0.01 EEAC- --
0.01 ED CNE1,1,1 -Trichloroethane 0.01 ,,oEc,,NE..'N.

QESEA.C "

,° • ANA, S S

I.~S



- N

Carbon Tetrachloride 0.01
Broniodichioromethane 0.01
1, 2-Dichioropropane 0.01
Trans-i ,3-dichloropropene 0.01 'V

Trichioroethene 0:01
Dibroinochioromethane 00
1,1, 2-Trichioroethane 0.01 ,

Cia-i ,3-dichloropropene 0.01
2-Chioroethylvinylether 0.01
Bromoform 0.01
1 ,1 ,2,2-Tetrachloroethane 0.01

1,1 ,2,2-Tetrachloroethene 0.01 :
Chlorobenzene 0.01
1 ,2-Dichlorobenzene 0.01

1 ,3-Dichlorobenzene 0.01
1 ,4-Dichlorobenzene 0.01

The results are tabulated on the ffollowing page(s).

* ,QamesR._Baxter

Sima D. Lessley, Pj .D.



ANALYTICAL REPORT FORM

Date ,IJol./ V"dL
UBTL Identification Number 467

Corporate/Agency Name Dames & Moore

Address 5055 E. BROADWAY, SUITE C211

TUCSON, AZ 85711

Attention -Mr. ogiL Kunze Telephone 602 274-5518

Sampling Collection and Shipment

Sampling Site Nellis AFB Date of Collection --

Date Samples Received at UBTL November 12, 1983

Analysis .

Method of Analysis c_ k - -Qfe

Date(s) of Analysis-t a._ /f -2 2 . ! 9 ' / "

" Analytical Results

Field UBTL Results /,-
Sample Lab Sample EPA 601
Number Number Type EPA 601__ _.__ _.'.-.__-."

B1-S3 SA 4251 S0 L.... u)e Alt,°%-

B1-S5 SA 4252

B1-S12 SA 4253

B1-$18 SA 4254

B2-$2 SA 4255 ,

B2-$6 SA 1256

B2-S10 SA 4257 " _" _" '_'"

B3-S1 SA 4258 _..I

B3-S9 SA 4259 ,/ -, ""
B4-S3 SA 4260 ,, ,,

B4-$7 SA 4261

_B4-S11 SA 426q

Comments "-"_-_._'_-.

"- ,

Anal s - .

Review " -. .

Laboratory Supervisor

520 Wakara Way / Salt Lake City, Utah 84108 / 1-800-453-5653 ext. 8267

*. * - ..-.*..--. . .



. 3 ~Page -. e... of 2 IT

ANALYTICAL REPORT FORM

Date uAffi, l
UBTL Identification Number 7

Analytical Results ___

Results
Field UBTL L

sample Lab Sample
Number Number Type EPA 601

B5-S5 SA 4263 SOIL U ~la
B5-S1O SA 4261 1LI

B6-S9 SA 4265

B6-314 SA 4267 - ____________________________

B7-S1 SA 426814

B7-S5 SA 4269 _

B7-S1O SA 4270_ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _

B7-S15 SA 4271 _ /

B8-S3 SA 4272__

B8-S8 SA__ 427[3

B9-S2 SA 4275__-

B9-S7 LA 4276 '

B9-312 SA 4277.__ _____________________________

B9-S17 SA 4278 V __________________________

Comments

520 Waltera Way /Salt Lake City, Utah 84108 1-801-SOI-8267



UTN SIOIGDICAL TIST LABORATORY ~'b

Analytical Lboratory Sequence 0: P-W7
Quality Control Data Shoot

.-

"o ,,." -

______________N atari bI ~

Method 1 C Date Analyzed \1 i2.33-

Results in w .7

plicates/Splits
.ample # No. I No. 2 No. 3 No. 4 Avenge Range ange/Ave Coment
-25" __ 0 c:_ -

L1,?. 0 C 0 .

~2 L ,*. ..--.

Spikes Initial Conc. 2 Spike
Sample F Conc. SDiked Recovered Comment

-- - ".

O.0Z5 93__ ___

- -. --.

- - - °=

In House Audits

OQC Sampu. No. 1 No. 2 - Average Range Range/Ave Target Comment

Checked by:_ Liat of Detection:.O

SRemarks:"

~........... .... .....-..-= . . ., .. .- ... : ,,_. .... .. . .,. ... ......--.... ,--_..



rAH 31OWDICAL 155? LABORATORY q47

Analytical Laboratory Sequence 0: 1 -51 q7 7 .-

Quality Control Pata Shoot

An , CHoRoWIEV iJ Matrix 56A,______-"VvAn lt m______________________. .

Analyst 34 LInstrument CK. ~

Method E ' MDate Analyzed ' -22, ~

Results In

Duplicates/Splits

,, Sample # No. 1 No. 2 No. 3 No. 4 Average Range ns/e/Ave Cowent

g23 ......... 0.-.0._-._.
1,D o C) 0 -_..

i ---. a - a-a

Spikes Initial Conc. % Spike
, Sample # Conc. Spiked Recovered Comment

0 0 0

a -- - -.

In 11ouse Audits -- -"
QC Sa=t'. No. I No. 2 Average Range Range/Avej Target Commnent "-'-'

c ay a - ai
Remark: _

a a -. :,.-a

,"a-'a-..-

2a-a a a a,''a'--
____ b%%-" a.'a a a '' a a,, a''"-

i..-i .:. I n Housei.-',,".~ Audits .. '.'/ .'2 . -i'l'i-'''- :- .?-" - ... ii.2.i- ii. '- - .'. . ..... . .:.:.i21i i--- .. -- . : :':".-



* *. s . . flrr n r n

, I'.

UTM4 BIOMEDICAL US , LABORATORY 4 7
Wirt.

Analytical Laboratory Sequence 9: . qZ ' "Li 7 I..

Quality Control Data Sheet

Analyte h4L . VE~t9 matrix _________________

Anal yst tfTM Instrument C,, ) . .

Method 5) ~ Date Analy zed \2Ij-1 3

Results in "r"

L uplicates/Splits

Sample No. I No.2 No.3 No. 4 Average Range narpe/Ave Cow, ent

Spks Initial Conc. % Spike-."

Sample .  Conc. Soiked Recovered Co 'en t - "'

,.-151 0 0 0
0 "- 7m_ 0_ _ _ _ _-

- -' -.- ---.

- - -- - -

0.*.. -.

In House Audits

QC Samp. No. 1 No. 2 Average Range Range/Ave Target Coment
• - - . *

Checked by: Y Limit of Detection: 0). 0-

Remarks. ~ 1  yo4.
...................



UTN $Io9DICAL Te15 LASORATORY q& 7
u Analytical Laboratory Sequence *: q/.9 - q, :

Quality Control Data Sheet

Analyte _ _ _ _ _ _ _ _ _ __matrix S 1

Alyst ____________ __Instrument c .C

* Method £?r~ (Soi\) Date Analyzed \'9 3

Results in

plicates/Splits

bamPle No. 1 No. 2 No. 3 No. 4 Average Range Rgnge/Ave Coiwent

v:"3 0 0 0

- -- -.....--- :.

Spks Initial Conc. Z Spike-"---.

C Sample -  Conc. Spiked Recovered Comment
Checke- - - - - e::cti n::6::

0.._ _ _._._.._._-:.

---- - - -..

•-... -- - - --.-

- - - -.. -
II

, In Hlouse Audits -:
CC Saw. No. 1 No. 2 - Average Range Range/Ave Target Conmient

_ - -

- -.-. -

- - -' __'.

- --.-- -.

-..-- - .- -

.. O..odb: ,'o.......E...Lmi 1 e-,iu:Q'L......-

Remarks:I '/o ""

. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . ... ,. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ,

4.4L'%

7-° %' .'



- - 7' ~- .7 V~ W .V- -.. o

LA

UTAH 21OWDICAL 115? LAoP.TOY ~'

Analytical Laboratory Sequence 0: # 1,q - 402.-
Quality Control Data Sheet -.

Analyte WI4Ehbmatrix 56A________

Analyst 3Ai iP. Instruaent CW. C)

* Method W* CI(Sci) Date Analyzed \'9 3

Results in J. rd 1K

Duplicates/Splits
Sa ple 9 No. I No. 2 No. 3 No. 4 Average Range Rait.e/Ave Comr ent V% +-

..Z5"3 o 0 0 0.____+ , o- -0 -- : •.-

--- 0 -o0 -.-
- -o'--

Spikes Initial Conc. % Spike

Sample + Conc. Spiked Recovered Comnent

,-A - - .-.o -'o "- .ii? T ---

In lHouse Audits .-. -

* .2LaaP. No. 1 No. 2 Average Range Range/Ave Target Corsnent , . .. i

- - S - -- ,.

S -- Sf... '-.,

Ohcked by: Li1: Of

Unit of Detectio: . .



UTAN 3I04DICAL 1ST LSORATORY

Aalytical Laboratoy Sequence 0: ,5-1

• .
Qlity C'ontro Data Sh

Analyst I__________ nstrument cW

Method __________________ Date Analyzed \2I9 1~ 2  3

Results in

Duplicates/Splits
Sa !ple # No. 1 No. 2 No. $ No. 4 Average Range RaIre/Ave Comen-.'g2"53 6 0 "___--_

",4l 0 0 0 __:_:

- -m - - ---

0( 0 0_ _ _

-_i ni

- - - - - -

Spikes Initial Conc. Spike

S Sa=.ple # Conc. Siked Recovered Cornent -"

Chocked0 0 L m t o D ec i n

In House Audits

CqC Saul. No. 1 No. 2 - Average Range Range/.Ave Target .Conpent . ...

- - __• " - .

.ekdb:3~......E .. Lmto e .e:...L ...... . i

• - azks: ," " / 1 4.

~ .-. ".. .*.* *



WAN BIOEDZCAL 1ST LABORATORY q,.

Analytical Laboratory Sequence 4: - - -
Quality Control Data Sheet .

AnalYte 7Q\hb- L&ugo ]T*hlj C Matrix 51

Analyst 3T. Instrment.

Method ~ l(C~ Date Analyzed \2I 3~

Results n in ft

plicates/Splits

Sarple C No. 1 No. 2 No. 3 No. 4 Average Range RnSlge/Ave Comient
___ ' __ oo 0 0 _____ :

424!. C) oo o ___.__

Q 0 0 o 0____..

-(--4- --

- ----- "

Spikes Initial Conc. % Spike
Sample # Conc. Spiked Recovered Corment

S0 - :-
-q - - -- -

In Hlouse Audits.
CC J&=. No. 1 No. 2 Average, Range Range/Avej Target Conrment ..

- --- -' -_--

-..-.-- , a ::

- - - - -,

-"- - -.-

... .-. ..- - - -. - . - . *-/,
Cocked by: L"it of Detection:................

ftaeks: l40



i-> ..:-...

tr 51oMDcAL TEST LABORATORY q (0""
Analytical Laboratory Sequ~en~ce #: -q7S

Quality Control Data Sheet

Analyte 'LI - )CL1..'T1EWC ,m.'atrix S-..

Analyst $W t-Instwmsent CW

Method Ic (sci) Date Analyzed \2It22 3

Results in r. .t

*uplicates/Splits

Sample # No. 1 No. 2 No. 3 No. 4 Average Range Iage/Ave Comen

q53 0 6 :____:_:_'

- - -" - a:(4 0 0 o _ _ _

- -- --.

- L--

Spikes Initial Conc. % Spike
Sample f! Conc. Spiked Recovered, Coment

- - I-
0o. 02..5" __.._""_--

Li C.)LT

In House Audits

C Sa=. No. 1 No. 2 Average Range Range/Ave Target Conent

Chce by |to Dtcin

- -, a-.

a--- -. a.a

- - - - - - a -

Oie.. b :-im t.-.etcti .-..Q .....-..

-.-*--.'



L -.

VrAM BI1lEDICAL UIS? LABORATORY -NV

Aalytical Laboratory Sequence :.qiI-Z

Quality Control Data Sheet

+m, y, rzP- x,,,...,I. o ..I"-
I - o' AJ- mti

Analyst~ 1C~ Instrument cY. )-

Nethod (Date Malyzed 2 t-22 I3
Results in i",

-"plicates/Splits

Sample C No. I No. 2 No. 3 No. 4 Average Range Ral.e/Ave Com- ent- -r -,--.a

- - --. r"
4"74'13 0 0 0 0 ___'-"...

- --- ---

Spikes Initial Conc. % Spike

Sample e Conc. Spiked Recovered Cormnent ." - -

u .t1 0 0 ___ __ _

- - - -

In House Audits

QC S =. No. 1 No. 2 Average Range Range/Ave Target Comment

5 .-a a-- ,

* .,-azk: ,I/ /D . ...
Limito' of Deetin

S.- . .



V p

Its-. n / l ..-. "

UTAH IEDICAL 71ST LABORATORY q7
Analytical Laboratory Sequence 0: 14151-'42

Analyte matrixj

Analyst___________ Instrument C~.C

Mehd(Sc) Date Analyzed \2 -2 19

Results inla rf

pli -' cates/e-p -'ts,..-

Sample # No. I No. 2 No. 3 No. d Average Range Rai ge/Ave Co= ent"- --- = --

/03 - 0 0 '-"-"."_
4 9742.________

- - -

Spikes Initial Conc. % Spike• "

* Sample - Conc. Spiked Recovered Coent _

- a -.--

.,- ----- o

In Hlouse Audits- •

QC SNZp. No. I No. 2 Average Range Range/Ave Target Comment

U yiit of Detection: 6 .



"i. ."-.MTAN II1IDICAL TEST LABORATORY

Analytical Laboratory Sequence 0: if Z5'1 - &
Quality Control Data Sheet

Analyte F1em matrix _ _ _'_ _

* Analyst 3~c~tInstrument C'.)

* Method b5 ( ) Date Analyzed ZI\ .l/3

Results In " .

Duplicates/Splits

Saple # No. 2 No. 2 No. 3 No. 4 Average Range ra.e/Ave Conment --
- ,fzS- 0--

14742. 0__ _6CM21~l3 00 0 T ___0____

. Spikes Initial Conc. % Spike

Sample # Conc. Spiked Recovered Corunent

'425 ~ ~ ~ ~ 6 OZO 1 _____(a -- ----

-7- a2-

"- In Hlouse Audits

SQC Sau . No. 1 No. 2 _____Average Range Range/Ave Target Comment .

•.iecked by: _LLt *f Detec Hiou: C. , "
iamazks

.' '- " • .: '.- .-'-? ' .i '" . -? -. -.-. . . " " -...- ' -. - . ---.i':".- -.' . -.". .i - - ---i" . -. ---..."- -'...-i .i:. -- - " -.-' '



*.: " -:*..

UrAH SI1IIDICAL TEST LABOp.ATORY q7

Analytical Laboratory Sequaence 1: ~qg 2
Quality Control Data Sheet

AfalYtt \ 1  4 T N matrix

Analyst 3&IrTm Instrument C .C

Dehd Ef ate Araalyzed \2II~-1 3

Results In -- ...

.uplicates/Splits
Sample. No. I No. 2 No. 3 No. 4 Average Range Rle/Av e CoM'went

0T? o 0 ,

- --- a

Spikes Initial Conc. % Spike
Sample ' Conc. Spiked Recovered Coment

Ik(I'"(,9 0 0 0 "-__-

In Hlouse Audits

.0cSft= No. 1 No. 2 Average Range Range/Avej Target comment

,- -- l-- a a

rA. - a a aL'.

Inhoue Audits f etcio:-
CCssaw o o.2Aeae ag ag/AeTre Cmet.



IflAH 5IWICAL ISTLAORATORY

Analytical Laboratory Sequence 0:

Quality Control Data Sheet

Analyte Matrix

* Analyst InStrument C .C

Method ~ ~ (Sc~b) Date Analyzed ' I&1I3
Resulti In "°°" ft

Duplicates/Splits
Sarple 0 No. 1 No. 2 No. 3 No. 4 Average Range in lfe/Ave Coient

-.. 23 0 __-_____-

Spikes Initial Conc. % Spike

Sample P Conc. Spiked Recovered Comment-a- a -
0 0 '"

a - -i a a oa

In House Audits

,QC S a%. No. 1 No. 2 Average Range Range/Ave Target Comment

a a a i a at

a a, -ft-,"

a a-a7a

* ..... '. :-'..".. .]

" h. -. -. :v .', " -. -. ..". --.~ v - " v -.- .'-' . . . .'.'. ' - .v .-'. -. . ' . ." - . ...' ... *: . * . - . .'. -.. . ."" " " ' " ' " " "



S . ..- . . --.

WAUN 510NZDICAL nT~ LABORATORY q0
Analytical Laboratory Sequence 9.q~ L~2~S

Quiality Control Data Sheet

Analyte NUM.Wk TF1MC~L~eJ,119 Matrix 56A____________

Analyst ,"t. Instument

Method -E ol (Scit Date Anlzd \2932.

Results in J4 rd ft

Duplicates/Splits
Sample No. I No. 2 No. 3 No. 4 Average Range Ra.e/Av cow. trent

, Spikes Initial Conc. % Spike :i.i21i
. Sample f Conc. Spiked Recovered Comment -"".':._...

, 5 __0 , 7 _---._-:

"- -- a a-a"a

In Hlouse Audits.-..._ C wpl. No. 1 o. 2 Average Range Range/Ave Target Comment
a-.-['-'['-

Checkedby Limit of Detecti Z ___ _:,
Remark-- .-

-- '-a -- :

a --.-.---

In •o s Audits . .. . -.. . . -.. . . . . ... - . - . . .. - . .,,.-' . . -' i "



o ....

-UTAH DI DICAI7TST LAORATORY V

Analytical Laboratory Sequence ,:

Quality Control Data Sheet

Analyte IgLa r j:7t-iAUWC Matrix i -

Analyst .Instrument --

Method E ei (soi't) Date Analyzed 3t-n "3:

Results In - .

plicates/Splits

Sample # No. 1 No. 2 No. 3 No. 4 Average Range Rane/Ave Comu ent
C> C

9L4 Z
- -, --. m

- 21 C 0 C -• -

- - -- :.:.

Spikes Initial Conc. 2 Spike

Sample 1 Conc. Spiked Recovered Comment

q" 0 0 --__ _

In Hlouse Audits

QC S#XP. No. 1 No. 2 Average Range Range/Ave Target Coiment

- ----.- -

Io
- -- -- - --Seced I: _ n'it of Detection: OLCIa,

Remarks%. .

. . . . . . . . .. -



MrAN 5OIECALU TST AORATORY -IYA"""

Analytical Laboratoiy Sequence 0: 0 qZ'I - q2 ,
Quality Control Data Sheet

Analyte _atrix

Analyst Instrument , "

Method Date Analyzed 3

Results In a f

-up1icates/-plit~s - -.

Sample # No. 1 No. 2 No. 5 No. 4 AvenSge Range Ra i /Ave Cowent

___ .!Z 0 0 __.__-_-

Spikes Initial Conc. % Spike_"-_ o

Sample -  Conc. Spiked Recovered Cosmen t

- a - --5;i5 a a .- a - -.... :

: - -s a a a a--::.-:

In House Audits

QC Sa. No. 1 No. 2 Average Range Range/Avej Target Comment

:.a--.a..a.a.a
* - a a.a.a.a

- a a aa a--

a a a a a- a a

Cocked by: Limit of Detection:.,........_ .""

:% ams



S.°

b.b

-T 7-- ,-...,

UTAH SIMEDICAL TEST LAORATORY ,

Analytical Laboratory Sequence f: 4 . "Ak '. .*

Quality Control Data Sheet

Aoalyte matrix

Analyst Instrument (x. --

method EP ~~~)Date Analyzed \? t2 3

Results In M P"''

Duplicates/Splits
Sample * No. 1 No. 2 No. 3 No. 4 Average Range Rnge/Ave Coument ,

* .! 2 0 ' 0 0 __ ___ ..--..

- "-.---

Spikes Initial Conc. 2. Spike
Sample ' Cone. Spiked Recovered Cornent

CC "ap o1N. 2 Avrg Rag Rane/"e Tre t... ..

-- -

.~ . -.. a.---

Choaed : Lia o tecton: a, ""

aemar-s:a 4a

- . :i-1

a". --. '. .-.- . ' .." a- . - ' '- - .-; " ." " -a 'v -1 " a"- " ," -" . -'"- " ."v -' ." a. ' " ' -. " .- . -_.L C , . ' ', .' ' _ _z
• _ _1 :. In, . House Audits.. . . . . . " ". . .. . . " I l l " I fI I. .. ..



MAN .L. A..;..

L.. F"hA .o' A. "W ,

U ~Analytical Laboratory Sequence 0: 0qi ~7
Quality Control Data Sheet

, 44'dr

Analyst PI(TLInstrument ~~f.~

method (?P- 5,) ,(\ Date Analyzed \- I-fl I3
Results in ,. A".

uuplicates/Splits

Sample* No. I No. 2 No. 3 No. 4 Average Range RangefAve Cowient

'4741 0_ _ 0 o_ _ _ _ _

471 0 0 0 ____

- , -, -- -o- -"--

Spikes Initial Conc. % Spike

Sample - Conc. Spiked Recovered Coimnen t

L4 b- 
, 0

In House Audts
.0c sam4 . No. -No 2 Average Range Range/Ave Target Co--ent

II

-.* --- --- u ,o -... = ,o.,-...-1"
* I.:House.Audits

OC Sw~. o. 1 No. Aveage angeRang/AveTargt-Co-e-

- -.- ,- --



.%•

WfAN 5CIEDICAL 7ST AOTORY q (p
Analytical Laboratoy Sequence #: ~ -£7

Qulity Control Data Sheo

An"lyto -- Cmatrix_ '-' *

* Analyst P '"LIsuiment 1.C

Method 5 o 6i) Date Analyzed \2I1j-2 3

Results In a1

-.plicates/Splits
Samle5 No. 1 No. 2 No. 3 No. 4 Average Range R, efAve C ".en-

C) j o m

* -- - 0 0 0 __-' -'-'-'-

Spks Initial Conc. - Spike ' ":
Sar.pl1e ". Conc. Spiked Recovered Coi:nen t :

-.. ------- "-

S ii.( -- -- I

In }louse Audits
OC Searl. No. 1 No. 2 -.. Average Range Range/Ave Target Comient

- -: :.-

-' -, 'o.

.... . :: ::
Ciecked b:. Li::t o

' * m,-,-i.,: :g .1/I' i u~~~~..,,: o ,,=,=.o 1.:... ..



MAN I10DICAL 1Is1r LABORATORY -]7

Analytical Laboatory Sequence 0: 7' - '" '
Quality Control Data Sheet

K- Analyte ~ I E Umatrix ______________

I I++
Analyst___________ Instrument C .C

Method 9 b (i Date Analyzed \1 t-f ''"-

Results In rIa.

plicates/Splits

Sample # No. I No. 2 No. 3 No. 4 Average Range Ra.e/Ave Cofent

LI-.. "0 ) - .. -

-- aS -.-

IpDe Initial Con. 2 Spike

CSaple -,  Conc. . Ragevr Comment

-i -- " an - -"

- -. - a --

In Hlouse Audits .. .
OC Sawr. No. 1 No. 2 ,Average Range Range/Ave Target , Comment , ..-

,..-a-=- a

- a a a - - a

Cocked by: Limit of Detection: ..........- .
SRmaks:

• .'. ," ." - .. " "v -. ." . -. ," . -. ,' "-. ."-" . -'.•" . -".. +. -',, '"-, ." . -"-. ."." . -"-.,--,. ,-,- , .-... ,; . ."v ,,'.-. .". -"-," " -



N..

UrAH IWGDICAL nST LAORATORY ..gj,&y7

Analytical Laboratory Sequence :q. -t7

Qiality Control Data Shet Nk

(Siod )- Date Analyzed

Results In ad*

plicates/Splits
Sample *No.1I No. 2 No. 3 No. 4 Avenge Range ange/Ave Com, en

Lj. ", 0 0 _

Spikes Initial Conc. 2 Spike

Sample Conc. Spiked Recovered Coirunent

'Inlt Hous A"udits"

SC Se=. No. 1 No. 2 Aveag R o.d ang e Range ae/Avee Corment '"".

_ _/3 0 _ _ ___ _'""

Cho-kad-b-

L~ of Deetin 0, ,.

-, 0--- :- .%-'.,,

In Hlouse Audits1 ..
CC Sal. INo. 1 No. 2 ,Average Range Range/Ave Target Co~ient -'

---- i-

h -.. i-.
- - --- a.- L

a a..a a -

- a, a a a

Ouce by: . 3.. ~ . .. .. . . Li itS_.eeci • ..- ,........

aarks:

6 -7



UTAH210DICAL TSLAORATORY / W~7
Analytical Laboratory Sequence 0: 1 qgi-27
ulity control Data Shet

Analyst ________ ___ Instrument C .C

Method be) (b6 c- 5) Date Analyzed \3Z 1 i-2I 3

Results In mug %

,2licates/Splits,."i '

Sa ple # No. I No. 2 No. 3 No. 4 Average Range Range/Ave Comuent

,03 0 6 ____"":"

'4T1 ___ 0 0 0D.-..
-i7" - - o o 0 -"-

Spikes Initial Conc. % Spike

Sample .- Conc. Sviked Recovered Comment
q- 0 ___ 2.......-.-

_ ___ 0., a ..__-.

-- - - ---

In House Audits

QC 5&r. No. 1 No. 2 Average Range Range/Ave Target Coment

a a- - a a.

I/ ,
I ~~ Oiecked by: ~ Limit of Detection:Q~,......~

Remarks:Vt /Al
ho" ."",

-- :7 -
. . , .....



UflAH 2IOIEICAL 71ST LABORATORY

Analytical Laboratory Sequence 9
.-1

Quality Control Data Sheet

Amayt AO~-904 matrix 5t

Analyst .A Instrument . C "

*Method Er 0 (SciO) Date Anialyzed \' i 9 3

Results in J rd - ..

* Plicates/Splits
SaVPle I No. I No. 2 No. 3 No. 4 Average Range Rale/Ave Com. ent

-A
gZ5'3 0 Po•o v

- -. -) - ----

- a- -- -- -C' o 0 o_____:..

Spikes Initial Conc. Z Spike

Sample f Conc. Spiked Recovered Comment
- - -" -°

t4Q, 10.S~ __ _____So - . m a -

-- -.. ::-::-

In House Audits

_C S&=. No. 1 No. 2 Average Range Range/Ave Target Comment

- a .a aa a

a -- °- a oa

Checked by: Limit of Detection:. 0 L., ..

I.,

.-: , 1.7 .

.......................................................... * C...



r6
MN BIODCAL TEST LABORATORY 7 q?

Analytical Laboratory Sequence 0: 45'1 Z,
Quality Control Data Sheet

Azalyte ,c~a,0rfrMZ1
Ii.

Analyst V~NL~.Instrument X.)

Method s- ') Date Analyzed \-Z. ."-1-;

Results in J af

-"plicates/Splits
Sam~ple* No. I No. 2 No. 3 No. 4 Average Ranige rgt/~Ave CO1UYent

,a - , ..... ..-. -

qz53 0 --

q741. 0C) (

a a - -.- -

-,- - - -

Spikes Initial Conc. % Spike
Sample " Conc. Siked Recovered Comment

+ ,-Fz " 0 0 . 0 _ _ _ _ _-_

0 ++ q 0 0 a a - :::

In House Audits

Q -C Sa Co. k No.e2 Average Range Range/Ave Target Comment

Cocked by: Li t of Detection:

,R-marks.. ..



L-
- I d

uhT. H 5IOID1CA 4flr uo 'oRY q(07 "•

Analytical Laboratory Sequence #: ifL2~
Quality Control Data Sheet

Analyte ~ 2?1rf~~iAE Matrix 561\_________

Analyst Instrument k .

Method 60 (5A) Date Analyzed \2I 8 3

Results in

.plicates/Splits
Sa ple # No. I No. 2 No. 3 No. 4 Average Range Range/Ave Co=i.ent "

,.- , 0 0 0 0 _:_,_..

-. ?4Z. 3 0 _ _ _ '0 o_,.

S- -. I A -

Spikes Initial Conc. % Spike

Samnple : Cone. Spiked Recovered Comment -

- 0

-, 0,o 0 0 ,--__ -
C -t o. - - -

- FoQ C,__ _

- -- "---

i--- - -i--

[ In Hlouse Audits
[QC Sau '. No. 1 No. 2 Average Range Range/Ave Target Comment

-.-... ..-.

_e b.--- a - _

--- -a a



7 "..7'.7 .

utAH 3I1o0DICAL 1 LABORATORY q 7

Analytical Laboratory Sequence *: q -qZ7 ......
Quality Control DataSho

Analyte QA? Lu0N~ZEW matrix__________

I.
Analy t Instrument

Mlethod LsP-r 5 6c) Date Analyzed 2 7119/3

Results in

uuplicates/Splits

Sa -ple No. I No. 2 No. 3 No. 4 Average Range Rgre/Ave Coment

-_ _767 _ _ 0< _-_ _ _ . -'-253 c __ __ __

-- J

'+ Sampl.e , Conc. Spiked Recovered Cornent -.- - -----

In H~ouse AuditsQC Sae. No. 1 No. 2 k Average Range oRange/Ave Target ornent

L4..'7.-----

- - .--

-h----- -y-

---- t o- -eetin

Re-m-ar-k-:



IflA1 BIOWI~DCA UST LABORATORY q7
Analytical Laboratory Sequence 0: 4Z5 qI1 '

Quality Control Data Shoot

Analyte C? J-C+ L CV-0 ENCNHV Matrix___________

Analyst ______________ ntuent CW

Method EP~ OI (~cii'i)Date Analyzed \~ tl~

Results in af

nlicates/Splits
butsple CNo. I No. 2 No. 3 No. 4 Average Range nai.g/Ave Comweiit

g253 0__0 ..

1447 C)

Spikes Initial Conc. % Spike
Sample # Conc. Spiked Recovered Commnient

0 0

u* 0 69

In House Audits

O C Samp. No. 1 No. 2 Average Range Range/Ave TargeL Conmment

aCaeak__ by:

aii af aetea ion

-R-mar-ka:



IYTAH 2I10DCAL 71ST LABORATORY -

Analytical Laboratory Sequence : 45 7- "

Quality Control Data Sheet .

AnalytO - )I o kJ? matrix ___________

L Analyst _ _ _ _ _ _ _ _ _ _ __Instrusient W. )U

Method ?- (6i)Date Analyzed \ 522/33

Results in 4 r_ YK

-)licates/Splits

Sarple U No. 1 No. 2 No. 3 No. 4 Average Range Range/Ave Comrent
- -4 - ---Cqj5o3oo _____o

q 0 0 ___.____

Sikes Initial Conc. Spike,
: Samrple :  Cone. Spiked Recoveredl Coirmient '.,...

" , >--o +--

- ------ --- -

a -- i - l -. -"-..

In }louse Audits • .
OC Sau . No. 1 No. 2 , Average Range Range/Ave Target Comment. "

-- -- -----

-, - - - - --

- - -- - - Il ,

-- - ------

- . - - t .o -S A



UrTA SIOWDICAL TEST LABORATORY .

ArAlytical Laboratory Sequence 0: 74qgi-~'
Quality Control Data Sheeot "

Analyte Miarq -1J4C/ito- FNc ,tix 56\

Analy_____________Ist nt7UMent C .

Results in 1

licates/Splits
Sauiple No. 1 No. 2 No. 3 No. 4 Average Range Rai'je/Ave Coument

4- 4Z ?. 0 0 -"'-

Spikes Initial Conc. % Spike
Sample # Conc. Spiked Recovered Comxent

001 130 _____

- --,a

In House Audits
CC Saup. No. 1 No. 2 Average Range Range/Ave Target Comment

Chocked~~~~ by: Unto Dtcio:6

-- -- ' - -F
- a aaa- 4

a.'a -. a.a.a

aa/,a ,a t a -

a a a aa a



December 16, 1983 5 .)..

ANALYTICAL REPORT

SUBMITTED TO: Dames & Moore

SUBMITTED BY: Dave McGlochlin

UBTL
I. REFERENCE DATA: 520 WAKARA WAY I--d

SALT LAKE CITY.
UTAH 84 108

Analysis of: Oil & Grease in soil 801 581-8267

Identification No.: 465

Sample(s): 28 Analyses: 28

UBTL Laboratory No.: SA 41195 through SA 41222

The above-numbered water samples were analyzed for Oil & Grease...*
according to the methods published in "EPA-600/4-T9-020 Methods for
Chemical Analysis of Water and Wastes."

The method number for Oil & Grease by IR Spectrophotometry is 4113.2
according to the above reference. For these samples the Limit of
Detection was .05 mg/ g.

U The results are tabulated on the following page(s).

Dave McGlochlin

Sim D. Leseyh.D.

A 01VISION DF
THE uN VERSTY OF A
RESEARCH NSTTE

MEDICNE

CHEMISTRY

RESEARCH. . .
DEAVE~NT
ANALYSIS



ANALYTICAL REPORT FORM

Dames ~ BT & or aeIdentification Number 4165

Address 5055 E. BROADWAY, SUITE C2141

TUCSON, AZ 85711

Attention Mr. Yogi Kunze Telephone 6227158

Sampling Collection and Shipment

Sampling Site Nellia APB Date of Collection __________.

Date Samples Received at JBTiL November 12, 1983

Analysis

Method of Analysis To SW''fl6? r & w--12i

ICDate(s) of Analysis I/o3)1 k~.2L/~
Analytical Results

Field UBTLReut

Sample Lab Sample OIL & GREASE 1% -
Number Number Type

* B1-S3 SA 411965

*B1-552 SA 4197

B1-512 SA 41198____________

B2-52 SA 41199, -

B2-S6 SA 420( <

B3-31 SA 41201 < < ) -

B3-S9 SA 1120 _ < p
B1-S3 SA.1120 ______________ ____________

* 811~~B-87 SA 120__ ____________ _______

311-811 SA 11204 \/

Comments

Reve

~'Ladwatify Supervs6V1

520 Wakara Way /Salt Lake City, Utah 84108 /1-800-453-56S3 ext. 8267



o'."- --:V

Page -. of -

ANALYTICAL REPORT FORM

Date 1//94 r.

UB3TL Identification Number 465

Analytical Results

Results
Field UBTL

Sample Lab Sample O . GR.A.E "-
Number Number Type O

B5-S5 SA 4207 SOIL

B5-S10o SA 4208 < " -.

B6- 4 SA 4209

B6-S9 SA 4210

B6-S 1I SA 4211

B7-Sl1 SA 4212 - 4
B7-S5 SA 4213 _" ,"

s7-S1o SA 4214 4" ,

• :-B7-S15 SA 4215 <,"

E8-$3 LA 4216 _, __ -.-.-.

B8-S8 SA 4217

B8-S13 SA 4218 _ _" _ __-___ _"._-_'_--__-."

B9-S2 SA 4219 . *..-_

B9-87 SA 4220 _,'__

B9-L12 SA 4221 _ .. <-

B9-S17 SA 4222

_ _ _ _o__ _ _ _ _ _ _ _ _ _ _ _ _ .4

Comments

520 Wakara Way / Salt Lake City, Utah 84108 / 1-801-581-8267



21 7777.

UTAH 2IOEDICAL TEST LA3ORATORY I/TA 9:

Analyical Laboratory Sequence 0: ,,4.'

Quality Control Data She.: , .-4.-.

Aale /-atix " ....

method Date Analyzed /21/""3

Results in

Duplicates/Splits
Sa ple C No. I No.2 No. 3 No. 4 Av'e.e Range rn0/Ave Comen.

-',-r---,-

-- + -- ---

- - a. - - -x

Spikes Initial Conc. % Spike
Sample -  Conc. Spiked Recovered Comment

-- ,"----

* SA / 2Z 7) -- ,I . "/ _____ 7I-J ft .- ''l:::< -

2 o J.. -( - - -

In House Audits

QC Sam. No. 1 No. 2 Average Range Range/Ave Target Comment

L.<6,!67 23 /,q31q ,L/3pq ,qjlq 0.o Lo /_../, _.._,,__"

-,,----5--

a - - a-
oeked by: . LI,, o e

Re-arks:

* **. * . .... ,-......

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



January 4, 1984

ANALYTICAL REPORT "

SUBMITTED TO: Yogi Kunze .a

SUBMITTED BY: James R. Baxter
520 WAKARA WAY . -

REFERENCE DATA: SALT LAKE CITY,
UTAH 84108
801 581-8267

Analysis of: Benzene, Toluene, Ethyl Benzene,
Chlorobenzene, 1,2-Dichlorobenzene,
1,3-Dichlorobenzene, 1,14-Dichlorobenzene

Identification No.: 466

Sample(s): 28 Analyses: 196

UBTL Laboratory No.: SA-4223 through SA-4250,

The above numbered samples were analyzed using a modification of
EPA Test Method 602 for Purgeable Aromatics. A I gram sample of soil
was diluted with 5 mL of organic free water and purged with helium. Any
analytes present were collected on a 10 inch trap consisting of Tenax.
The trap was heated to 180"C and the analytes were desorbed onto a
6' x I/8" stainless steel column packed with 5$ SP-1200 and 1.75$
Bentone-34. The gas chromatograph was operated with thermal
programming, 50"C for 2 minutes, increasing at a rate of 49C/minute to
1100C, and held there for 16 minutes. The analytes were selectively
detected by a Photoionization detector equipped with a 10.2 eV
ultraviolet lamp.

•amples SA-4226, 4233, and 4242 were analyzed in duplicate and
samples SA-4225, 4241 and 4244 were analyzed neat and then reanalyzed
with a spike consisting of benzene, toluene, ethyl benzene,
chlorobenzene, 1,2-dichlorobenzene, 1,3-dichlorobenzene, and
1,4-dichlorobenzene. The results of the duplicate and spike analyses
are on the QC sheets.

L--

The limit of detection for each analyte was 0.01 Ag/gram of soil.

The results are tabulated on the following page(s).

ames RBax'er

A DSON O
*" * D E',S OC " .

RESEAP!C 'tS" -

Sim D. Lessl GNHN

DE AOPME'-
ANAL S S

7 ...- : -:



ANALYTICAL REPORT FORM

Date ''-" ~~466'. ...

UBTL Identification Number 4, ..-.
- Corporate/Agency Name Dames & Moore

Address 5055 E. BROADWAY, SUITE C21
11

TUCSON, AZ 85711

. Attention Mr. Yoxi Kunze Telephone 602 2745548

Sampling Collection and Shipment

Sampling Site Nellis AFB Date of Collection _.-._-.-.

Date Samples Received at UBTL November 12, 1983

. Analysis

Method of Analysis r7" / ' IL ' > C-" '

Date(s) of Analysis - - ," - - Ir" -

Analytical Results

Field UBTL Results X.." ""f
Sample Lab Sample EPA 602
Number Number Type

B1-S3 SA 4223 SOIL. . - 6),/
B1-S5 SA 4224 ,

B1-S12 SA 4225 .... ," ,

B1-s18 SA 4226 . ..

B2-S2 SA 4227

B2-S6 SA 1228 -./ ,5

B2-S1 0 SA_4229 _ ' ;
B3-S1 LA 4230 i

B3-S9 SA 4231

B4-S3 SA 423
.

S ---

B11-37 SA 423 _ _

B4-S11 SA 423 ,

*] Comments

,.~

Reviewer

Laboratory Supervisor

520 Wakara Way Salt Lake City, Utah 84108 1-800-453-5653 ext. 8267

. . . . . . .,.. :..
- - ~~~~~~~~. . ... . . . .. . .......- ......-......-.. ,. .- •-. -. ,. .-. . -,.'-.. ,%
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So ,.. ,

Page 2._ of--.2-,.-

ANALYTICAL REPORT FORM 2
Date __/o/ _____"."-"-__

Anltia eslsUBTL Identification Number 466
~~~~Analytical Results J- - ."

Results
Field UBTL /

Sample Lab Sample EPA 602
Number Number Type EPA 602

B5-S5 SA 4235 SOIL )/

B5-S1O SA 4236 .,, ,. ,

' B6-S4 SA 4237 ,

B6-S9 SA 4238 ', /-

B6-S14 SA 42391 / " ", "

B7-S1 SA 4240 ". ,

B7-S5 SA 4241 ',.

B7-S1O SA 4242 "' "

B7-S15 SA 4243 ,_ .

B8-S3 SA 4244 ".

B8-S8 SA 4245 " /

B8-S13 SA 4246 ,.-

B9-S2 SA 4247 _ ',

* B~-S7 SA 4248 " __... '

B9-S12 SA 42491

B9-S17 SA 4250 11711

Comments _____ ___ ___ ______________________

520 Wakara Way Salt Lake City, Utah 84108 / 1-801-581-8267

- - - - -- - - - - - - - - -. ... '.* .- ".'..-** .*..* *•

.o - -., . .- . ~--** *..*..*- . . .. .



UTAH SI10EDICAL lIST LABORATORY *ITA C

Analytical Laboratory Sequence C:

Quality Control Data Sheet , ' 2. .

Analyte atrix So1 L.

Analyst A M______________ Instrument CewC

* Method (g o1 Date Analyzed 2 3/3 ///S

Results in :A Cr~*

Duplicates/Splits
Sample C No. 1 No. 2 No. 3 No. 4 Average Range Range/Ave Cow ent

qL 33 0 0 0 0 . :_:_.

-q7-- - o--
_ _3' 0 _

41V - - -0-

Spikes Initial Conc. % Spike
Sample j

' Conc. Spiked Recovered Comment
, _ _ __ .0 __ _ .,t. __ _ __ _ __ _

0e). 1) Z6-

q 6 o.o1s' _ _, _ _"-

In House Audits

No. 1 No. 2 Average Range Range/Ave Target Comment -

- a a.

r '. Checked by: Untn of Detection:-00 "i

- - - -- a

- a'- *"" -' "- a "." ' "-' "-"-'' -''"" " ' .""""*% - "/ " """
%

' - "" "''''- "'''"", _'' Z , ,,_,_-'',



"- -TI-----7

UTA! BIOlDICAL 71ST LAIORATORY IO/TA /:

Analytical Laboratory Sequence 0:

Quality Control Dat& Sheet , ' 2'O

Analyte m___atrix 60 1. .

Analyst LfA Instrument rC~ 0

Mehd 79 604 Date Analyzed 133'/bj

Results in _ rM IV%

L .licates/Splits

Sarple f No. 1 No. 2 No. 3 No. 4 Average Range hge/Ave Cow. ent
] 2b - 0 0 0 _________

221 0 __ ___ _ _

" --- ;-42-2 -D

* Spikes Initial Conc. % Spike

Sample €.  Conc. Spiked Recovered Comment

Q a. No 1. No 2 Avrg Rang Rag:e Tagt Comn

Chocked b - o. Dete___ -i- Q ._ "

A -- - - --

- -- •

:. PHUn rks: . . .._...,
-ta -a-

---- - -. a,-

-m . . .. . ' + * * -a aL * L - m m. l._,j ~ l..l ,. ,q ~ l , L . ,



. . _ .. , - -- _ ,- r - r r - ., -. - . - -. .. .. : : .- ,- - - .

MTAN 5X002D1CAL 71ST LABORATORY Ii/AU

Analytical Laboratory Sequence e:

Quality Control Data Sheeto ot q 2O

Anslye2 Matrix 601L.

Analyst eA7ZInstrument CW C

Method L (7/ (.0, Date Analyzed I2/31 i/s_.

Results in 1-v

T licates/Splits
Sample 0 No. I No. 2 No. 3 No. 4 Average Range Ma-ge/Ave Com. ent

q- - -C -Ur'53 0 C 0 _____

_ 0 0O o _0o_____

Spikes Initial Conc. % Spike
Sample Conc. Spiked Recovered Comnent-z - .o." - "

*Z 5 z7_, 5 L.o5 ______ ____

7. _0 o. zS ,. q_ _130

ii i i2 •i-1  __ _ __ _

In House Audits

Q SaC . No. I No. 2 Average Range Range/Ave Target Comment

Aeas 61m ~i HaViAi•

Oi€ecked by: Jj~Limit of Detection: Q ).. ..

-'- 1 erks ! .
:fY t



RD-A162 920 INSTALLATION RESTORATION PROGRAM PHASE 11 51/5
CONFIRNRTION/GURNTIFICRTION STR..(U) DANES AND MOORE
PARK RIDGE IL 69 RUG 85 F33615-83-D-4662 I

UNCLASSIFIED F/O 13/2 MI

iMENii/i//l/l
il alflfflfllfl l ll

IIlfflfflfflfflfflfflf
IIhmhhhmim



92o

NATIONAL KURF.AU OF STANDARDS
MWOPY RESOLUTIO TEST CHOIT

r07

.-- lii.-

"2"I 
!,"2-2

w-2-

1111.1 o.45--.8
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- - - - • -..o4 *.,-.. - - -

tUtAH SIOIDI CAL 1137 LABORATORY @fA:

Analytical Laboratory Sequence #:

Quality Control Data Sheet 'I " '

Analyt, matrix .iL

Analyst A Mt~h Instrumnent apf

metShod k7 ~lDate Analyzed 12134-i//

Results In rft

licates/Splits
Sample # No.1I No. 2 No. 3 No. 4 AVeGe99 Range RaLAvfe Cowrent

vj C) 6)C 
_ _

Spikes Initial Conc. % Spike
Sample P Conc. Spiked Recovered Co.,entq2- o - o ---'--- ---. ° o.

In House Audits
QC Samp. No. 1 No. 2 Average Range Range/Ave Target ConmentChce .b/ : Lii ofz Detcton Q.0

,'-|- i --. -o'

* a -,a•--

- a -- a--°a

. . . .'

. ...-. ... .



-
MN SIOIDICAL lIST LAORATORY Is/TA Al: 4P L -s .,

Analytical Laboratoy sequence #:

Quality Control Data Sheet 
.... .4.*

• F.'

Anay.l 1 o2s.t. Inreeument Ow 0

Method 69 O1Date Analyzed /33'/6I/

Results In AeO

Duplicates/Splits
l No. No. 2 No. 3 No. 4 Average Range Rge /Avt Comment e'-

q2qZ o , .. _

Spks Initial Conc. % Spilke' 
"  ;

Sample Con. Siked Recovered Commnent -

CCNo."1 NConc.ASerked Rec v e Red ge/Av e en .-.-.

- -.

- p o.5 _ _ _ _ _ _

In House Audits 
'5''

CC Sws.No.1 No. - verae RngeRang/Av Taget ooiien

- -- - - - .-. 4-
. -• 

•'..A° -

Coecked by: J ii fDtctu,.j.....

. .
".

. ..- m-mimiiim _. .- .. .... ..... .. . . . .



NU 8I1IGDICAL TEST iADORATORY E/TA ,

Analytical Laboratory sequence 0:

Qlity Control Data Sheet * % .-. 4.

, ".'

Analyte 13NN AMatrix AolL.

Analymt efAM~Isnen l

method 6029 Date Analyzed J2//3'/s/9

Results In M0

Sample # No. I No. 2 No. 3 No. 4 Avenage Range Range/Ave comm~ent

9 233 LI) _____

- - -

"-"-- _ _ _ _-_ "".-.'

Spikes Initial Conc. % Spike
* Sample f- Conc. Spiked Recovered CoimmentQC a=.e No. 1 o. 2 Aveag R o.4 aenge Ianle'e/Avee Comment,- -

qzq ~~s~ of o _e te tleii!::
----. o -

-z - - - ,-- -,

I. n Hlouse Audits"-:-.:'
CC Supr. No. 1 No. 2 Average Range Range/Ave Target Cotmient "- ..

- - - -.- •=

-- .-:,__:.

.. e e by 1......... imt -".'"-"~:.~j....

* . . *..*• ................... . . ...... . . ... .- o... *

". . .. ... , ,, . -..- .. .. . .. . . .. . . .' , , ., ,+ _'. / ' .'* V - . ,, " .- .' .,_ +' _



"UAH 51GDICAL US AOAiOty I,/TA C: 4"
Analytical Laboratory Sequence 0:

Quality Control Data Sheet q 290

Analyst .- A m Instrument_ C

Method Date Analyzed 13- I.. "S'.

Results in 4r" 0%

licates/Splits
Sample No. I No. 2 No. 3 No. A Average Range r.ge/Av com"ent

.. 2. 33 0 0> 0 o 0 _-__..-_.__._

-./ q- ------ :'-.

Spikes Initial Conc. % Spike

Sample " Conc. Spiked Recovered Comment

- . -. t 14-
_____- -'-2±. -- '-__-'-__

- -- a.-,

In House Audits

-OC $8mp. No. 1 No. 2 Average Range Range/Ave Target Cornent
- --- ke -y:

* a - a a'

Oaesked by: ULmt of Dtecion:. QL.......

. R a : i, . .. .

°~

...............................- .- .
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APPENDIX E S
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Availability, p. 79318-79379.

3. Harrill, J. R., 1976, Pumping and Ground Water Storage Depletion in Las Vegas
Valley, Nevada, 1955-74. State of Nevada, Department of Conservation and
Natural Resources, Division of Water Resources, Water Resources Bulletin No.
44, 7 0 p.

4. Kaufmann, Robert F., 1976, Land and Water Use Effects on Ground Water -.
Quality in Las Vegas Valley, Water Resources Center Project Report 47A,
Desert Research, Institute, Las Vegas, Nevada, December.

5. Malmberg, G. T., 1965, Available Water Supply of the Las Vegas Ground-Water
Basin, Nevada. U.S. Geological Survey, Water Supply Paper No. 1780.

6. McKee and Wolf, 1963.

7. Patt, R. 0., 1976, Las Vegas Valley Water Budget - Relationship of
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8. Reese, Milton, 1983, Personal communication.
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Survey Water Supply Paper 1536-I.

10. Weston, Roy R., Inc., 1983, Installation Restoration Program, Phase II Problem
a Conformation and Quantification Presurvey Report, Nellis Air Force Base, Las
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January.
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Curriculum Vitae

KENNETH J. STIMPFL

Title Partner

Expertise Environmental Analysis
Impact Assessment
Site and Route Selection
Aquatic Ecology 6 -

Experience Principal-in-Charge/Project Director
With Firm * Site selection and evaluation study for additions to existing fossil power plants, 

Michigan.
* Environmental assessment, permits and hearing for a new manufacturing plant in . -

Michigan.
Environmental baseline studies for a fossil-fueled power plant, Michigan.

* Environmental and geohydrological assessment of inactive industrial waste site,
Michigan.

0 Geohydrological assessment of chemically contaminated site, Michigan.
* Environmental assessment and defense in litigation for oil well development,

Michigan.
* Environmental and engineering evaluation of manufacturing plant sites in Iowa,

Indiana, Missouri, Michigan, Wisconsin, and Ontario.
* Ecological assessment of potential chemical contamination in the Menominee

River, Wisconsin.
* Environmental assessment, preliminary containment design, and negotiation ot "

consent judgment with state and federal agencies for a contaminated chemical
plant site, Michigan.

* Site selection study for a new fossil or nuclear power plant, Michigan.
* Preparation of a regulatory compliance plan for a proposed synfuels project.

Illinois.
* Radiation survey, assessment, decontamination and health physics monitoring for

NRC release of contaminated plant site, Michigan.
* Wetland assessment, development of alternative layouts and agency negotiations.

regarding a denied 404 permit for a dock in Wisconsin.
Assessment of environmental enhancement potential through selective dredging
of the Little Calumet River for the Chicago District, Corps of Engineers.

* Assessment of potential economic impacts from a proposed regulation to ban"
landfill disposal of chlorinated solvents for the Illinois Department of Energ. and
Natural Resources.

* Assessment of aquatic impacts and effects on low-level hydroelectric potential tor
a variety of proposed dam modifications on the Fox River for the Chicago
District, Corps of Engineers.

Project Manager
* Aquatic ecology baseline study and impact assessment for nuclear power plant :n

Wisconsin, Wisconsin Electric Power Company.

Dames & Moore

f

.. .. ... ... ,: ., -, ....,_ ... .. . , . . __. __- :,_. , , :._. .-. ,,. _._. ....: _, - .- _,_- -a ,''r-'.'-
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e Environmental baseline studies and impact assessment for copper/zinc mine in r
Wisconsin, Exxon Minerals Company.

* Power plant site selection study.

Past Sargent & Lundy Engineers, Chicago, Illinois
Experience * Power plant site selection and evaluation studies in Illinois, low,1 Wisconsin, -

Indiana, and Oklahoma. ..

e Ecological baseline studies and impact assessments for thirteen fossil ano nuclear
power plants.

* Impact assessment, route selection and evaluation of alternative designs for trans- .
mission line in West Virginia.

* Evaluation of alternate cooling systems for nuclear power plant.

Faculty Appointment, Indiana University

Assistant Professor of Zoology, Colorado State University

Academic B.S., zoology, Northern Illinois University
Background M.S., zoology, Colorado State University

Ph.D., limnology, Irdiana Uni%'crsity

Professional Ecolcgical Society of America; Americ:an Society of Limnology and Oceanography.
Affiliations Freshwater Biological Association; Soc.tas Interrationalis Lirnrologia,:; illinois Asso-

ciation of Environmental Professionals; Consulting Engineers Ceuncil of Illinois

Registration Certified senior ecologist (Ecological Society of America) .

Publications Numerous technical reports, environmental assessments and environmental ruo:,, t,

* ,

• • • . , .



Curriculum Vitae

GEORGE W. CONDRAT

Title Senior Engineer

Expertise Ground Water Hydrology
, Engineering Geology

Mining Engineering

Experience Project Manager/Principal Investigator .
" With Firm * Ground water contamination evaluations including detailed site investigations,

baseline and operational monitoring, predictive modelling and control measures.
Numerical modelling of ground water flow and chemical contaminant transport
from liquid and solid waste disposal sites.

- Preparation of computer programs for management of ground water and geologic
data including storage and retrieval, statistical evaluation, plotting and - !
contouring.

* Principal investigator for report of state-of-the-art of uranium tailings disposal.
. Preparation of environmental impact assessments.
* Principal investigator for ground water portion of preliminary safety analysis

report for proposed nuclear power plant in Maryland.
- Studies of deep shaft dewatering requirements for uranium mines.
* Siting, design and preparation of environmental assessments for mining, milling,

tailings disposal, deep well injection, and heap and in-situ leaching projects in -

Wvoming, Colorado, Utah, and New Mexico.
* Site selection, investigation and design of earth and tailings dams.
* Engineering geoh ,ygy, soils and geologic hazards investigations.
* Regional and site specific geologic, seismologic and tectonic studies for dams,_

power plants and other critical facilities.

Past Senior Officer, Sverdrup & Parcel
Experience Officer, U.S. Army Corps of Engineers in the United States and Vietnam

Assistant Geologist, Guggenheim Exploration Company

Academic Professional Degree of Geological Engineer, Colorado School of Mines
Background B.S., mining engineering, University of Utah

M.S. candidate, mining engineering, University of Utah

Professional Association of Engineering Geologists; Society of Mining Engineers of ALME: National
Affiliations Water Well Association; Utah Geological Association

Registration Professional engineer, Utah, Colorado and Wyoming

Dames & Moore
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Publications Coauthor, "Ground Water Contamination and Tailings Ponds" and "Depressurization
of a Multilayered Artesian System for Water and Grout Control During Mine Shaft
Development"
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Curriculum Vitae

LUTZ "YOGI" KUNZE

Title Associate

Expertise Geotechnical/Civil Engineering
Tailings and Earth Dam Design
Soil and Foundation Engineering

Managing Principal-In-Charge, Tucson Office
r * Responsible for marketing and performance of geotechnical

projects.

Experience Principal-in-Charge Lexington Office
With Firm 9 Responsible for marketing and performance of geotechnicalprojects.

Senior Engineer, Chicago Office

Management of large-scale multidiscipline projects both in the T
United States and overseas, including the University of Riyadh,
Saudi Arabia project and the Semen Padang Cement Plant Expansion
in Sumatra, Indonesia.

Project Engineer, Chicago Office

* Foundation investigations Ifa. U.S. Steel's Minntac mining
facilities.

- Soil and foundation investigations for high rise buildings,
industrial plants and power plants.

Staff Engineer, Los Angeles Office
* Soils and foundation investigations for numerous residential and

office buildings, refineries and industrial plants.
a Foundation investigation for offshore oil drilling platforms in

Santa Barbara Channel.
* Field explorations for various elements of Disney World near

Orlando, Florida.

Past Manager of Geotechnical Engineering
Experience 9 Responsible for the management and execution of design studies

for tailings dams, waste dumps and sedimentation facilities in
the Philippines, Dominican Republic, Mexico, and the United . .""""

States.

Principal Engineer
' Management and direction of complex geotechnical projects,

including nuclear power plant siting studies, tailings dams
in Missouri, dam safety inspections for U.S. Army Corps of

Engineers.

Dames & Moore
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Academic M.S.E., Civil Engineering, Arizona State University, 1973

Background B.S.E., Civil Engineering, University of Connecticut, 1966 -'

Short Course, Embankment Dams, University of Missouri, 1974 %

Professional American Society of Civil Engineers, National Society of ,
Affiliations Professionel Engineers, Arizona Society of Professional

Engineers, Society of Mining Engineers of AIME, U.S. National
Society of the I.S.S.M.&F.E. a.

Registration Professional Engineer: Arizona, California, Illinois, Kentucky,
Maine, Missouri, Ohio, Tennessee, Virginia, Washington, Nevada. -

Publications Coauthor, "Waste Disposal - Planning and Environmental -
Protection Aspects" to be published in the 1983 AIME Mudd Series
Book on Surface Mining.

.4
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Curriculum Vitae
STEVEN B. JOHNSON -

Title Staff Hydrologist

Expertise Ground Water Hydrology o.

Experience As an assistant and staff hydrologist, STEVEN B. JOHNSON has been
With Firm responsible for the organization and analysis of ground and surface

water data. As a principal investigator, he has conducted ground
water contamination studies and operated in situ permeability ap-
paratus. In addition, Mr. Johnson has contributed to the hydrologic
analyses of siting, baseline, environmental, and final safety
analysis reports for several large utilities. Some of his more
pertinent experience is as follows:

* Hydrogeological investigation of industrial site, West Virginia.

* Ground water contamination study of industrial site, Michigan.

* In situ permeability study, Missouri.

* Fossil fuel power plant siting study, Wisconsin.

* Deep well sampling project, Wisconsin.

e Baseline ground water and surface water study for fossil fuel
plant, Michigan.

o Baseline ground water study for nickel-zinc mine, Wisconsin.

e Nuclear final safety analysis report, ground water section, Kansas.

e Nuclear environmental report, ground water section, Kansas.

* Nuclear preliminary safety analysis report, geology section,
Illinois.

e Ground water contamination study of industrial site, Ohio.

e Underground natural gas storage study, Illinois.

e Preparation of RCRA and Arizona hazardous waste permits.

* Site selection for fossil fuel power plant wastes, Wisconsin.

a Installation of ground water monitoring system for uranium
tailings pond, Wyoming.

* Investigation of nicrate contamination of ground water, Oklahoma.

9 Ground water investigation and RCRA compliance at refinery,
New Mexico and Utah.

* Investigation of gasoiine spill at service station, Utah.

* Investigation of seepage from fertilizer tailings pond, Utah.

Z e Conducted pumping tests at a proposed landfill site, Utah. '!

Dames &Moore
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Academic 1975, B.A., Geology, Macalester College, St. Paul, Minnesota.
Background 1977, M.S., Geology, Arizona State University, Tempe, Arizona.

M.S. Thesis Topic: Delayed Yield in Unconfined Aquifers.
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3.1 27 17- 07t

. . .

Curriculum Vitae

WILLIAM R. HIGHLAND

Title Project Engineer

Expertise Ground Water Hydrolog
Solid Waste Disposal

Experience Project Manager/Principal Investigator
With Firm * Detailed seepage investigations for subgrade disposal of uranium mill wastes.

Studies include mass transport modelling, detailed field and geochemical investiga-
tions and evaluation of synthetic and natural lining materials, Wyoming. New
Mexico.

* State-of-the-art evaluation of ground water monitoring and liners for management
of uranium mill wastes, for an international corporation

* Investigation of ground water contamination and design of a cut-off/collector
system for a major oil refinery, North Dakota,

* Mathematical modelling of ground water-surface water interactions for a proposed
open-pit uranium mining reclamation plan. Wyoming

a Preliminary design of evaporation ponds and evaluation of seepage control
methods for tailings disposal alternatives, uranium mill waste, Colorado.

Past Hydrogeologist, Barr Engineering Company
Experieace * Design and evaluation of seepage control systems for mine waste disposal, water

retention dams and fly ash disposal, Minnesota, Missouri. These projects included
detailed investigations of the physical and chemical suitability of synthetic liners
for seepage control. 7 r7

. * Application and development of analytical and finite difference models for
dewatering, eepage through dams, and water well supply.
Design of monitoring systems for evaluation of ground water contamination from
sanitary landfills, mine waste disposal, fly ash disposal and a coal tar refining
plant, Minnesota.

Academic B.S., geology. University of Illinois
Background M.S., hydrogeolog,, University of Minnesota

Course work toward Ph.D., emphasis on mass transport in ground water, University"
of Illinois

Professional American Societ" of Civil Engineers; National Water Well Association; Utah Geological '. -

Affiliations Association

Registration Civil engineer, Minnesota

Dames & Moore
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Curriculum Vitae

JOHN G. DUDLEY ...-. .

*TITLE Hydrogeologist

EXPERTISE Ground Water and Vadose Zone Monitoring
Contaminant Transport

EXPERIENCE " Hydrogeologic investigation to characterize vadose zone

ITH FIRM contamination beneath crude oil separation sumps. Design
of subsurface soil and water sampling and laboratory
testing programs.

o Subsurface investigation of water quality impacts, and

contaminant migration from waste disposal facilities at a
major defense installation.

PAST Senior Hydrologist, HDR Sciences, Santa Barbara, CA

* EXPERIENCE
*Investigation of hydrologic impacts resulting from
planned deployment of a major military defense system in
large areas of Nevada and Utah.

0Investigation of surface water and ground water impacts ' -

resulting from planned stream diversions in small water-
sheds in Southern California.

Assessment of hydrologic and water resources impacts

1k associated with construction of oil and gas processing
facilities and pipelines in California.

Geohydrologist, State of New Mexico, Santa Fe, New Mexico

" Design and implementation of large surface water/ground
water investigation to evaluate water quality impacts
attributable to uranium industry activities.

Preparation and presentation of technical testimony at

numerous public hearings held by Water Quality Control
Commission to promulgate water quality regulations, or to

evaluate the compliance of specific industrial and mining

industry waste disposal plans. ;

o Numerous subsurface investigations to assess baseline

hydrogeologic conditions, contaminant migration, ground
water pollution, and remedial measures at industrial,

hazardous waste and nuclear waste disposal sites.

a" & 'oo,

• ~~Dames & Moore i .i



KACADEMIC B.A., Geology, University of Wisconsin, Madison, 1969.
BACKGROUND

M.S., Water Resources Management, University of Wisconsin, .. J

Madison, 1972.

M.S., Geology, University of Wisconsin, Madison, 1973.

MEMBERSHIP Ground-water Technology Division, National Water Well
Association.

A-



Curriculum Vitae
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RON-WOO T. (Thomas) LEE

Title Staff Engineer

Expertise Geotechnical/Civil Engineering
Mine Tailings Disposal
Earth/Rock Dam Design

Experience Staff Engineer
with Firm * Design studies, stability analyses, and seepage analyses

for several tailings dams, flood control levees, and earth

dams in Arizona, California, and New Mexico.

o Engineering design for drilled caissons for highway bridge
in Arizona.

* Remedial design for highway embankments in Arizona includes
stability analyses, evaluation and design of internal
reinforced earth structures such as Reinforced Earth,
Welded Wire Wall, Tensar, and Cribwall.

* Conceptual design and cost estimate for on-site stabiliza-
tion of inactive uranium tailings piles in Colorado.

o Site planning, pavement design and design drawing for waste
management facility in Ohio.

* Stability analyses, seepage analyses, construction cost
estimates, design drawings, and construction monitoring for
an earthen dam and water supply reservoir in Arizona.

o Feasibility study, site selection, and cost estimate for .
mine leaching operation in New Mexico.

o Site investigation and sampling of hazardous waste con-
taminant for contamination studies in Arizona and Nevada.

o Supervision of field explorations including drilling and
sampling of subsurface soils, installation of piezometer
and in situ testing.

o Blast vibration monitoring.

o Construction inspection for earth dams, synthetic lining
materials, earthfills and installation of caissons. low%

Past Geotechnical Engineer
Experience o Construction inspection on various foundations and earth-

works for natural gas and oil refinery plants in Texas and ... .
Saudi Arabia.

o Standard Laboratory Soil Testings._

Dames & Moore
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Academic B.S. and H.S. in civil engineering (B.S. with honor), Texas A&M L

Background University, College Station, Texas, 1978 and 1980, respectively. pro

U.S.G.S.-sponsored research on development of methods to prevent : ''
blow-out in off-shore drilling.

Professional American Society of Civil Engineers; Tau Beta Pi; Chi Epsilon
Affiliations

Professional Civil Engineer, Arizona, 1983
Registration

Countries United States, Saudi Arabia
Worked In

Language Chinese

Proficiency

r 
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DAMES & MOORE
HEALTH AND SAFETY PLAN

Job Number: 01016-195-07 and 01016-179-22 .-.'.
Project Name and Site Location: Neis Air Force Base, Nevada n., -A

Project Manager: Lutz Kunze C%
On-Site Safety Officer:
Plan Preparer: Michael W. Ander .i. .
Plan Reviewer: Kim Petschek
Date of Preparation: October 12, 1983

Plan Approvals:

Ki Petschek (date)-
Program Director-Industrial Hygiene and Safety

. r k Cmpbel, MPIC (ae

. 4ut .un.e Pr ct Manager (date)""-""
ze. P ( V:-:::

I. PURPOSE

The purpose of this Plan is to assign responsibilities, establish personnel
protection standards, specify mandatory operating procedures, and provide for
contingencies that tray arise while operations are being conducted at the site.

II. APPLICABILITY

The provisions of the Plan are mandatory for all on-site Dames & Moore
employees and subcontractors engaged in hazardous material management
activities including 'Dut not limited to initial site reconnaissance, preliminary
field investigations, -..obilization, project operations, and demobilization.

III. RESPONSIBILITIES

A. Project Manager

The PM shall direct on-site investigation and operational efforts. At the "
site, the PM, assisted by the on-site Safety Officer, has the primary
responsibility for:

1. Assuring that appropriate personnel protective equipment is available
and properly utilized by all on-site personnel.

. . . . . . . . . . .*. . . . . . . . . ..',......



51%

2. Assuring that personnel are aware of the provisions of this plan,
are instructed in the work practices necessary to ensure safety,
and in planned procedures for dealing with emergencies.

3. Assuring that personnel are aware of the potential hazards .
associated with site operations (see Tables 1 and 2).

4. Monitoring the safety performance of all personnel to ensure that
the required work practices are employed.

5. Correcting any work practices or conditions that may result in
injury or exposure to hazardous substances.

6. Preparing any accident/incident reports (see attached Accident
Report Form).

7. Assuring the completion of Plan Acceptance and Feedback forms
attached herein.

B. Project Personnel

Project personnel involved in on-site investigations and operations are
responsible for:-

1. Taking all reasonable precautions to prevent injury to themselves
and to their fellow employees.

2. Implementing Project Health and Safety Plans, and reporting to the
PM for action any deviations from the anticipated conditions
described in the Plan.

3. Performing only those tasks that they believe they can do safely, - ,*.
and immediately reporting any accidents and/or unsafe conditions to
the PM.

IV. BACKGROUND

Based on preliminary site evaluations of the Nellis Air Force Base, there
appear to be five (5) areas that may have generated some environmental
contamination over the lifetime of the facility. Although suspected
contaminants have been identified, none has been quantified. However, we
anticipate that only relatively low levels of contaminants will be encountered
in the proposed drilling and soil and water sampling.

Site No. 1, Main Base Landfill, has accepted solid waste since 1942. These
wastes may have included paint, thinners, solvents such as methyl ethyl ketone
(MEK) a,; trichloroethylene (TCE), and waste petroleum, oils, and lubricants
(POL).

Site No. 17, STP Percolation Ponds, was operated from 1952 to 1972.
Although some hazardous materials may have passed through this system, it

(2 J
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appears that, except for heavy metals, there is little concern for field
personnel to encounter hazardous materials.

Site No. 24, Fuel Tank Sludge Area, was used at various times from 1942
through 1976 for STP sludge and leaded fuel storage tank cleaning residue.
Hazardous materials that may be encountered here include heavy metals and

rn fuel residue. w
Site No. 15, Storm Drain Gully, apparently has received unauthorized waste
fuel and hydraulic fluid. The storm drain also carried shop wastes including
paint strippers, solvents, and carbon removers.

Site No. 20, Existing Fire Training Area, has received as much as 10,000 ...
gallons per month of waste POL since the early 1950s and prior to 1972.
This was reduced to 300 gallons per month after 1972. Since the area is
landfarmed, biological decomposition has significantly reduced potential
contamination. Heavy metals may be the primary contaminants of concern.

A. Dames & Moore Activity

Dames & Moore will drill soil borings at Sites 15 and 20 and collect soil
samples. Monitdring wells will be installed at Sites 1, 17, and 24 and
water samples will be collected.

B. Suspected Hazards

Suspected hazards are presented above in as much detail as is currently . .

available.

V. EMERGENCY CONTACTS AND PROCEDURES.

Shouid any situation or unplanned occurrence require outside or support
services, the appropriate contact from the following list should be made:

Agency Person to Contact Telephone

D&ivi Project Manager L. Kunze (office) 602-790-5813
(home) 602-299-5876

D&ic'i Industrial Hygiene K. Petschek (office) 914-761-6323
and Safety Director (home) 212-724-6414

Police 2311

Fire 117

.,..ulance 2333

Hospital 2498/2343

Command Post 2446

[3]
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In the event that an emergency develops on site, the procedures delineated
herein are to be immediately followed. Emergency conditions are considered
to exist if:

o Any member of the field crew is involved in an accident or experiences - -
any adverse effects or symptoms of exposure while on scene.

0 A condition is discovered that suggests the existence of a situation more

hazardous than anticipated.

The following emergency procedures should be followed:

a. In the event that any member of the field crew experiences any adverse
effects or symptoms of exposure while on scene, the entire field crew
should immediately halt work and act according to the instructions
provided by the Project Manager.

b. The discovery of any condition that would suggest the existence of a
situation more hazardous than anticipated should result in the evacuation
of the field team and reevaluation of the hazard and the level of
protection required.

c. In the event that an accident occurs, the PM is to complete an Accident
Report Form for submittal to the MPIC of the office, with a copy to
the Health and Safety Program Office. The MPIC should assure that
followup action is taken to correct the situation that caused the
accident.

V. HAZARD CHARACTERISTICS, MONITORING METHODS, AND PROTECTION

REQUIRED

Exposure Limits and Recognition Qualities

Information concerning exposure limits and recognition qualities of the
contaminants that are suspected to be on site is presented in Table 1.

Symptoms of Overexposure, Potential Chronic Effects and First Aid Treatment

Symptoms of overexposure to the suspected contaminants, potential
chronic effects of these substances, and first aid treatment information
are presented in Table 2.

Monitoring Methods, Action Levels and Protective Measures

Methods for monitoring for suspected contaminants, action levels, and
protective measures to be used for various contaminant concentration
levels are presented in Table 3.

(4]

." ".......................... ....... ". " ....... "-... ....--...... _...SL_ ...'..



.*-* .. *1*~**** * * .'-' * -* ~ L . - *1*P. . I*~I7~J.F.1 P .-.- -*~. .- ~.- . - * .

Protective Equipment Required for On-Site Activities

The protective equipment reurdmay vary, depending on the
conenraton an dsprsin f cntminnt ecouteed urngeach .

phase of the work. Table 4 specifies protective equipment required for
each on-site activity.

WL
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FORM #IHST-1

REVIEW RECEIPT .

PROJECT HEALTH AND SAFETY PLAN "

Instructions: This form is to be completed by each person to work on the site and --
returned to the Program Director-Industrial Hygiene and Safety.

Job No. 01016-185-07

Project: Nellis Air Force Base, Nevada

Rev. No. 0 Date 10/12/83

I represent that I have read and understand the contents of the above plan and
agree to perform my work in accordance with it.LL

; Sitfed C-" -""'

Date

(-
:.: ::-::i
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TABLE 4

PROTECTIVE EQUIPMENT

Level Protective Equipment Criteria for Use -'

C Half-face respirator with When drilling or sampling where -
air-purifying cartridges dusts become airborne, when organic
for gas/dusts, organic odors are noticeable, or when the
vapors/dusts and mists HNU reads 5 or more units.

Disposable coveralls

Rubber boots F7

Hard hat with splash shield
or safety glasses/goggles

Nitrile gloves

D Rubber boots During sampling activities other
than those mentioned above

Disposable coveralls
(optional) .

Nitrile gloves

Safety glasses or --. '

goggles

Hard hat

.. -- -- ..- - . .i-.-
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ATTACHMENT 1

PROTECTIVE EQUIPMENT

INTRODUCTION

When field investigation activities are conducted where atmospheric
contamination is known or suspected to exist, where there is a potential for
the generation of vapors or gases, or where direct contact with toxic
substances may occur, equipment to protect personnel must be worn.
Respirators are used to protect against inhalation and ingestion of atmospheric . -
contaminants. Protective clothing is worn to protect against contact with and
possible absorption of chemicals through the skin. In addition to protective
clothing and respiratory protection, safe work practices must be followed.Good personal hygiene practice prevents ingestion of toxic materials.

,. - Personnel equipment to be used has been divided into two categories
commensurate with the degree of protection required, namely Levels C and D
protection.

i. LEVELS OF PROTECTION

A. Level C

1 I. Personal Protective Equipment

o Air-purifying respirator (MSHA/NIOSH approved)
o Disposable chemical resistant coveralls
o Gloves, outer, working gloves
o Gloves, inner, chemical resistant
o Boots, steel toe and shank
o Hard hat (face shield) . '"
o Rubber boots, outer, chemical resistant (disposable)

2. Criteria for Selection

a. Air concentrations of identified substances are such that
reduction to at or below the substance's exposure limit is
necessary and the concentration is within the service limit of
the cartridge.

b. Atmospheric contaminant concentrations do not exceed the
Immediately Dangerous to Life or Health (IDHL) levels.

c. Contaminant exposure to unprotected areas (head and neck)
are within skin exposure guidelines, vr dermal hazards do not
exist.

_ d. Job functions have been determined not to require a higher
level of protection. .

[Al-1J
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B. Level D

1. Personal Protective Equipment

o Coveralls
o Boots/shoes, safety or chemical resistant, steel toe and shank
o Boots, outer (chemical resistant disposables)
o Hard hat (face shield)
o Gloves

2. Criteria for Selection

a. No indication of any atmospheric hazards. r -

b. Work function precludes dusting, splashes, immersion, or
potential for exposure to any chemicals.

3. Guidance on Selection Criteria

a. Level D protection is primarily n work uniform and should not
be worn in any area where the potential for contamination
exists:

b. In situations where respiratory protection is not necessary, but
site activities are needed, chemical resistant garments - high
quality or disposable - must be worn. .

I. RESPIRATORY PROTECTION

The following procedures should be used for respiratory protection:

A. Inspect all washers, diaphragms, and facepiece-to-face seal area for any .
tears, pinholes, deformation, or brittleness. Should any of these exist,
use a different respirator.

B. Place the respirator on the face, tighten Pnd use both a positive and a
negative pressure test, prior to entering the site, to assure a proper fit.
Checking for proper fit involves the following:

1. Negative Pressure Test

Close off the inlet opening of the cartridge or the breathing tube
by covering it with the palm of the hand or by replacing the tap
seal. Gently inhale so that the facepiece collapses slightly, and
hold the breath for 10 seconds. If the facepiece remains in its
slightly collapsed condition and no inward leakage of air is
detected, the tightness of the respirator is satisfactory.

2. Positive Pressure Test

Remove the exhalation valve cover. Close off the exhalation valve
with the palm of the hand. Exhale gently so that a slight positive

[A -2)
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pressure is built up in the faiepiece. If no outward leakage of air
is detected at the periphery of the facepiece, the face fit is
satisfactory. (Note: With certain devices, removal of the exhaust
valve cover is very difficult, making the test almost impossible to

• b '. °
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ATTACHMENT 2 -.

DAMES & MOORE STANDARD OPERATING PROCEDURES

WORK PRACTICES -

1. Smoking, eating, drinking and chewing tobacco are prohibited in the -
contaminated or potentially contaminated area.

2. Avoid contact with potentially contaminated substances. Do not walk
through puddles, pools, mud, etc. Avoid, whenever possible, kneeling on
the ground, leaning or sitting on equipment or ground. Do not place
monitoring equipment on potentially contaminated surface (i.e., ground,
etc.).

3. AUl field crew members should make use of their senses (all senses) to
alert them to potentially dangerous situations (i.e., presence of strong
and irritating or nauseating odors).

4. Prevent, to the extent possible, spillages. In the event that a spillage
occurs, contain-Inquid if possible.

5. Prevent splashing of the contaminated materials.
;. p, ., -

6. Field crew members shall be familiar with the physical characteristics of "
investigations, including:

o wind direction .' -
o accessibility to associates, equipment, vehicles
o communication
o hot zone (areas of known or suspected contamination)
o site access
o nearest water sources

7. The number of personnel and equipment in the contaminated area should
be minimized consistent with site operations.

8. All wastes generated during D&M and/or subcontractor activities on site
should be disposed of as directed by the Field Activity Leader.

~.. - - .'
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Hal f-face Respirators

Inspection Procedure

1. Look for breaks or tears in the headband material. Also

stretch to check the elasticity.

2. Make sure all headbands, fasteners and adjusters are in place

and not bent.

3. Check the facepiece for dirt, ctacks, tears or holes. The

rubber should be flexible not stiff.

4. Look at the shape of the facepiece for possible distortion

that may occur if the respirator is not protected during

storage.

5. Nieck the exhalation valve located near the chin between the

cartridges by the following:.

- unsnap the ,over

- lift the valve and inspect the seat and valve for cracks,

tears, dirt and distortion.

- replace the cover, it should spin freely.

6. Check both inhalation valves (inside the cartridges holders).

Look for same signs as above.

7. Check the yoke for cracks.

8. Make sure the cartridge holders are clean. Make sure the

gaskets are in place and the threads are not worn. Also look

for cracks and other damage.

9. Check the cartridges for dents or other damage, especially in

,*: the t,-eaded part.

~~~~~~~~~............ ....., --..-. .. -............ .... .....-"......"-"--.-"--.". "-- . ... ,.-..".".
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Donning Procedure

1. Screw the cartridge into the holder hand tight so there is a

-' 
good seal with the gasket in the bottom of the holder...but

don't force it. If the cartridge won't go in easily back it - '

out and try again.

Always use cartridges made by the same manufacturer who made

the respirator.

2. Place the facepiece over the bridge of your nose and swing

the bottom in so that it rests against your chin.

3. Hold the respirator in place and fasten the top strap over

the crown of your head.

4. Fit the respirator on your face and fasten the strap around

your neck. Don't twist the straps. Use the metal slide to

tighten or lousen the fit...but not too tight. -

* 5. Test the fit by:

- lightly covering the exhalation valve with the palm of

your hand. Exhale...if there is a leak, you will feel the

an r on your. face.
and-" "-''

- covoring the cartridges with the palms of your hands.

Again don't press too hard. Inhale...the face piece

shoi'ld collapse against your face.

If there is a leak with either test adjust the headbands

or reposition the facepiece and test until no leakage is

detected.

.4- . . .- ...4-
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Sanitizing Procedures

1. Remove all cartridges plus or seals not affixed to their seats.

2. Remove elastic headbands.

.3. Remove exhalation cover.

4. Remove speaking diaphragm or speaking diaphragm-exhalation valve

assembly.

5. Remove inhalation valves.

6. Wash facepiece and breathing tube in cleaner/sanitizer powder

mixed with warm water, preferably at 120* to 1400 F. Wash

components separately from the facemask, as necessary. Remove

heavy soil from gurfaces with a hand brush.

7. Remove all parts from the wash water and rinse twice in clean

-f warm water.

8. Air dry parts in a designated clean area.

9. Wipe facepieces, valves, and seats with a damp lint-free cloth to

remove any remaining soap or other foreign materials.

a.-- " " -
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Environmental Samples -

Environmental samples must be packaged and shipped according to

the following procedure:

Packaging

1. Place sample container, properly identified and with a sealed

lid, in a polyethylene bag, and seal bag.

2. Place sample in a fiberboard container or metal picnic cooler

which has been lined with a large polyethylene bag.

3. Pack with enough noncombustible, absorbent, cushioning

material to minimize the possibility of the container

breaking.

4. Seal large bag.

5. Seal or close outside container.

Environmental samples may also be packaged following the

procedures outlined later for samples classified as "flammable

liquids" or "flammable solids". Requirements for marking,
labeling, and shipping papers do not apply.

Marking/Labeling 2 " '

Sample containers must have a completed sample identification tag

and the outside container must be marked "Environmental Sample".

The appropriate side of the container must be marked "This End

Up" and arrows should be drawn accordingly. No DOT marking and

labeling is required.

Shipping Papers

No DOT shipping papers are required.

Transportation

There are no DOT restrictions on mode of transportation.

. . . . . . . . . . . . . . . . .
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Problems with plan requirements: ?
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INSTALLATION RESTORATION PROGRAM
PHASE fiB FIELD EVALUATION

NELLIS AFB, NEVADA

I. DESCRIPTION OF WORK

The purposes of this task are to determine if environmental contamination has
resulted from waste disposal practices at Nellis AFB, Nevada; to provide estimates of
the magnitude and extent of contamination, should contamination be found; to
identify potential environmental consequences of migrating pollutants; and to identify
any additional investigations and their attendant costs necessary to identify the
magnitude, extent, and direction of movement of discovered contaminants.

The presurvey report (IRP Phase HA survey report) (mailed under separate --

cover) and Phase I IRP report (mailed under separate cover) incorporated background
and description of the sites for this task. To accomplish the survey effort, the
contractor shall take the following steps. (Ambient air monitoring of hazardous
and/or toxic material for the protection of contractor and Air Force personnel shall
be accomplished when necessary, especially during the drilling operations.)

A. General
1. Water sampling shall be accomplished only once at each location.

2. Sampling, maximum holding time, and preservation of samples shall
strictly comply with the following references: (a) Examination of

* Water and Wastewater, 15th Ed., pp. 35-42 (1980); (b) ASTM,
Part 31, pp. 72-82, Method D-3370 (1976); and (c) Methods for
Chemical Analysis of Waters and Wastes, USEPA Manual
600/4-79-020, pp. xiii-xix (1979).

3. Ground water monitoring wells installed during this effort shall be
completed to a depth of 20 feet below the surface of the ground
water table. Inspection of drill cuttings for soil characteristics shall
be accomplished as the wells are installed.

4. All wells shall be developed, water levels measured, and locations
recorded on a project map and specific zone map. Ground water
monitoring wells shall, as a minimum, comply with USEPA Publication

* 330/9-81-002, N EIC Manual for Ground Water/Subsurface
Investigations at Hazardous Waste Sites, or State of Nevada
requirements for monitoring well installation, whichever is more
stringent. Only screw-type joints shall be used. No glue fittings
are permitted.

5. Boreholes shall be monitored for organic vapors with an HNU and W
explosimeter throughout drilling, and readings thus obtained shall
become part of the boring logs.

B. In addition to items delineated above, conduct the following specific -.
" actions at sites identified on Nellis AFB.

[H-11
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1. Zone No. 1 (Sites 1, 17, and 24 - the Base Landfill, STP Percolation
Ponds, and Fuel Tank Storage Area)

a. The contractor shall construct three new water table monitor
wells in such a manner as to locate a contaminant plume, if
any. All wells shall be downgradient of the site and generally
located as follows: one well downgradient to the southwest of
the area near the southern base boundary; one well l i -,
downgradient due south of the area along the southern base
boundary; and one well downgradient southeast of the area
along the southeastern base boundary. Estimated maximum well
depths are 175 feet.

b. Each monitoring well shall be sampled. Samples shall be
shipped to the contractor laboratory for analysis. Each sample
shall be analyzed for oil and grease (by USEPA Method 413.2),
lead, phenol, pesticides, nitrates, and (using GC techniques)
volatile aromatics and volatile halocarbons.

c. Three base production wells - one north, one northeast, and -
one southwest of the golf course - and the USGS monitoring
well shall be sampled and analyzed for oil and grease (by
USEPA Method 413.2), lead, phenol, pesticides, nitrates, and
(using GC techniques) volatile aromatics and volatile
halocarbons.

2. Zone No. 2 (Site 15 - Storm Drain Gully)

a. The contractor shall install five soil borings 20 feet deep in
the area where the site is believed to be located.
Representative samples of each 1-foot increment (a total of 20)
shall be collected from each boring and shipped to the
contractor laboratory. A maximum of four samples from each .
boring shall be selected for analysis. A maximum of 16
samples total shall be analyzed from this zone. Those samples
not analyzed shall be frozen for possible future analyses.
Samples shall be analyzed for oil and grease by USEPA
Method 413.2 and for volatile aromatics and volatile
hydrocarbons utilizing GC techniques.

b. Water samples shall also be collected from two base production
wells: one north and one northwest of the discharge outfall to
Zone 2. The water samples shall be analyzed for oil and
grease by USEPA Method 413.2 and for volatile aromatics and
volatile hydrocarbons utilizing GC techniques.

3. Zone No. 3 (Site 20 - Existing Fire Training Area)

The contractor shall install four soil borings 20 feet deep in the
area where the site is believed to be located. Representative
samples of each 1-foot increment (a total of 20) shall be collected

[H-2]
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from each boring and shipped to the contractor laboratory. A
maximum of four samples from each boring shall be selected for
analysis. A maximum of 12 soil samples total shall be analyzed from _
this zone. Those samples not analyzed shall be frozen for possible -.

future analyses. Samples shall be analyzed for oil and grease by
USEPA Method 413.2 and for volatile aromatics and volatile __,-_-

hydrocarbons utilizing GC techniques.

C. Well and Boring Installation and Cleanup

V Upon completion of each boring, the to-ehole shall be pressure-grout
backfilled with a bentonite-cemert mi:zture. Each well head shall be . .
completed with the installation of a lockable cap and the sanitary
concrete pad and seal required by Nevaia regulations. The well and -.
boring area shall be cleaned following the completion of each well and
boring. Drill cuttings shall be removed and the general area cleaned.

Disposal of drill cuttings is not the responsibility of the contractor. A
total of nine borings and three wells shall be accomplished. The exact
locations of borings and we!!s shall be determined in the field. -

D. Data Review

Results of sampling and analysis shall be tabulated and incorporated in
the monthly R&D Status Report and forwarded to the USAF OEHL for .-

review as soon as they become available as specifie . in Item VI below.

E. Reporting-

1. Draft reports delineating all findings of the field investigations shall
V" be prepared and forwarded to the USAF OEHL as specified in

Item VI below for Air Force review and comment. The reports shall
include a discussion of the regional hydrogeology, well logs of all
projec" -ells, data from water level surveys, boring logs from all
project borings, soil test results and conclusions, water quality -.

analysis results, and laboratory quality assurance information. The -
reports shall follow USAF OEHL supplied format (mailed under -'
separate cover).

2. Estimates shall be made of the magnitude, extent, and direction of _____

movement of contaminants discovered. Potential environmental
consequences of discovered contamination must be identified or
estimated. Where data are insufficient to properly determine or
estimate the magnitude and extent of movement of discovered
contaminants, specific recommendations, fully justified, shall be made .
for additional efforts required to properly evaluate contamination
migration.

3. Specific requirements, if any, for additional soil borings or for future
ground water monitoring must be identified...

[H-3]
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F. Cost Estimates

The contractor shall provide cost estimates for all additional work
recommended to permit proper determination of contaminants. The .

recommendations provided shall include all efforts required to determine
the magnitude, extent, and direction of movement of discovered
contaminants, along with an estimate of the time required to accomplish . .
the proposed effort. This information shall be provided in a separately
bound appendix to the draft final report.

- . ".. .

I. SITE LOCATION AbD DATES -

Nellis AFB NV
USAF Hospital NeIlis/SGPB
Dates to be established

Il. BASE SUPPORT: None

IV. GOVERNMENT FURNISHED PROPERTY: None

V. GOVERNMENT FOINTS OF CONTACT ," •

1. Dee Ann Sanders 2. 2LT David Gibson
USAF OEHL/ECQ USAF OEHL/ECQ
Brooks AFB TX 78235 Brooks AFB TX 78235
(512) 536-3305 (513) 536-3305 L .7
AV 240-3305 AV 240-3305

3. Maj Nic Farinacci 4. Col Jerry Dougherty
USAF Hospital Nellis/SGPB HQ TAC/SGPAE
Nellis AFB NV 89191 Langley AFB VA 23665
(702) 643-3316 (804) 764-2180
AV 682-3316 AV 432-2180

Vt. In addition to sequence numbers 1, 5, and 10 listed in Attachment 1 to the
contract, which are applicable to all orders, the reference numbers below are
applicable to this order. Also shown are data applicable to this order.

Sequence No. Block 10 Block 11 Block 12 Block 13 Block 14

4 ONE/R 84MAR15 84APR03 84JUN12 '

*Contractor shall supply the USAF OEHL with 20 copies of the draft report -.

and 50 copies plus the original camera ready copy of the final report.

Vl. The ceiling price of Items 0001 and 0002 of this order as contemplated by the .. ,

"Payments" clause of the General Provisions is $219,853.25. ' -:

[H-4]



ATTACHMENT 1

DBSCRIPTION/SPECIFICATIOKS
REQUIRED SAMPLE DETECTION LIMITS ~ :c

CONCENTRATION
COMPOUND WATER SOIL

Volatile Organic Compounds L
Nitrates 0.1 mg/L --

Arsenic 10. jAg/L 0.1 tig/g
Cadmium 50. jg/L 0.5 gg/g
Chromium 100. g&g/L 1.0 4&g/g
Copper 50. pg/L 0.5 ;Lg/g

KLead 20. Ag/L 0.2 jig/g
Mercury 1 . jg/L 0.01 Lg/g
Nickel 100. jig/L 1.0 Pg/g
Selenium 10. j~g/L 0.1 g.g/g

OwSilver 10. Ag/L 0.1 iig/g
Zi nc 50. pig/L 0.5 jig/g
Phenol 10 .gL --

Oil and Grease 0.3 mg/L 100. jg/g
Polychlorinated Biphenyls 0.25 jg/L 1. tig/g
Aldrin 0.02 ;.g/L 0.02 ;Ag/g
Dieldrin 0.02 jig/L 0.02 ILg/g
Chlordane 0.02 pg/L 0.02 jig/g
DDT Isomers 0.02 tLg/L 0.02 tg/g
Endrin 0.02 jig/L 0.02 p.g/g
Endrin Aldehyde 0.02 pg/L 0.02 Ag/g
Heptachlor 0.02 pAg/L 0.02 pg/g
Lindane 0.02 I&g/L 0.02 pxg/g

*Detection limits for volatile organic compounds shall be
as specified for the compounds by USEPA Methods 601-602.
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DEPARTMENT OF THE AIR FORCE
.SAF CSP,'AI 'E I IS 'A:

-- * - NELLIS AIR FOCE BASE N~.

SGPB r Q.

Land Survey of Ground Water Sampling PointsJA 2518

Mr. George Condrat
lanes & Moore

250 E Broadway, Suite 200
-':alt Lake City '-r 104i112450

rcoedare two copies of the US Army Corps of Engineers section map (sheets
1-5) number 15-06-24, "Survey Ties", March 1951 Catch 1). These are provided
to you at the request of Mr. Stimpfl. I have also enclosed Catch 2 and 3) a
copy of the zurvey data and the scope of work requested of the surveyor (USAF).

L If you have any questions, please call me at (702) 643-3316.

NICK A. FAPINACCI, Major, USAF, BSC 3 Atch
Chief, Bioenvironmental Engineering Services 1. USACQE maps

2. 820 CES/DES Ltr, 18 Jan 84
3. Scope of Work

K-~
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DEPARTMENT OF THE AR FCr ".
B2OTM4 CIV' E14 NEMVN;. 90 WP "EN1. a K.

NELLIS AL1 FORCE BASE. NV n 9iI " ** .-

RE='. ""0 
" ., ' •P.

.s,., ","

A ; DES (M Sgt B ieh , 4401) 2 9 6 5 , 1 58 . 5 -' -

SUB-iCT Water Well Survey 6

. , SGPB

1. The following information is supplied as per your request (Letter dated ~
12 December 1983).

a. Ground Water Monitoring Wells: '

WELL HORZ CONTROL VERTICAL CONTROL4 .

(1) DM- N529,621.18 E656,743.17 1804.00 ,

(2) DM-2 N529,607.76 E658,261.31 1799.98 d7 7.

(3) DM-3 N529,975.11 E659,441.55 1801.85 '719.

b. Base Water Production Wells:

WELL HORZ CON~TROL VERTICAL CONTROL ____

(1) No. 6 N538,969.60 E654,678-38 1840.34

(2) No. 11 N534,938.33 E658,090.97 1820.07

(3) No. 12 N534,752.74 E660,477.66 1816.74

(4) No. 13 N532,516.81 E656,938.64 1814.40

(5) No. 14 N534,992.47 E654,107.75 1827.91 .

NOTE: Grid coordinates were computed. from field work and information
taken from Army Corps of Engineers drawing 15-06-24 sheets 1-5 dated March
1951, and using transverse mercator projection State of Nevada East Zone
Central Meridian 115035' 00.000" N.A. Datum (1927).

2. Copies of field work and computations will be furnished to you after
they have been transcribed from our field books and preliminary computations.
If additional information is required by the contractor, 820th POC's are
MSgt Biehl, SS t Dupuis or MSgt Armijo.•

J,< N. LNMNG , Colonel, USAF 1 Attachment ..

(. a- , Rec,,est For Survey

........................-...... 
.. 
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APPENDIX J

GLOSSARY OF TERMS, ACRONYMS, ABBREVIATIONS, AND SYMBOLS ql 4

AFB Air Force Base

alluvium Unconsolidated sediments deposited during comparatively recent

geologic time by a stream or other body of running water.

alluvial fan Alluvial material deposited as a cone or fan at the base of a mountain
slope.

aquifer A geologic formation, group of formations, or part of a formation that ,

is capable of yielding water to a well or spring.

aquiclude A body of relatively impermeable rock that is capable of absorbing
water slowly but functions as an upper or lower boundary of an
a5, aquifer and 'does not transmit ground water rapidly enough to supply

a well or spring.

aquitard A confining bed that retards but does not prevent the flow of water
to or from an adjacent aquifer.

aromatic Designating cyclic organic compounds characterized by a high degree
of stability in spite of their apparent unsaturated bonds and best
exemplified by benzene and related structures, but also evident in
other compounds.

artesian Ground water confined under hydrostatic pressure. '""

as N As weight of nitrogen

AVGAS Aviation gasoline

caliche An opaque, reddish brown to buff or white calcareous material of
secondary accumulation (in place), commonly found in layers on, near,
or within the surface of stony soils of arid and semiarid regions, but
also occurring as a subsoil deposit in subhumid climates. The --..-

cementing material is essentially calcium carbonate, but may contain
magnesium carbonate, silica, or gypsum.

cone of A depression in the potentiometric surface of a body of water that
depression has the shape of an inverted cone and develops around a well from

which water is being withdrawn.

conglomerate The consolidated equivalent of gravel, both in size range and in the
essential roundness and sorting of its constituent particles. '

DEQPPM Defense Environmental Quality Program Policy Memorandum

[J-I]
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DESEP Civil Engineering/Environmental Planning

DOD Department of Defense

downgradient In the direction of decreasing hydraulic static head; the direction in
which ground water flows.

effluent A liquid waste discharge from a manufacturing or treatment process, in . -
• -. its natural state, or partially or completely treated, that discharges

into the environment.

0 °F Degrees Fahrenheit

ft Foot, feet -

gpd/ft Gallon(s) per day per foot

gpm Gallon(s) per minute

HNU A type of photoionization detector for measurement of organic
vapors

hydraulic In an aquifer, the rate of change of pressure head per unit of

gradient distance of flow at a given point and in a given direction.

in. Inch, inches

IRP Installation Restoration Program

mg/g Milligram(s) per gram

mg/L Milligram(s) per liter

ml Milliliter(s)

pg/g Microgram(s) per gram

pg/L Microgram(s) per liter

MOGAS Motor gasoline

monitoring A well used to measure ground water levels and to obtain samples.
well

No. Number

NPDES National Pollutant Discharge Elimination System

OEHL Occupational and Environmental Health Laboratory

pHI Negative logarithm of hydrogen in concentration; measurement of

acids and bases.

[J-2J
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PCB Polychlorinated biphenyl; highly toxic to aquatic life; PCBs persist in .
the environment for long periods of time and are biologically

r accumulative.

PCBs Polychlorinated biphenyls

PDWS Primary drinking water standard(s)

percolation Movement of moisture by gravity or hydrostatic pressure through[? interstices of unsaturated rock or soil.

permeability The property or capacity of a porous rock, sediment, or soil for
transmitting a fluid without impairment of the structure of the bL ,
medium; it is a measure of the relative ease of fluid flow under
unequal pressure.

phenols Any of various acidic compounds analogous to phenol and regarded as
hydroxyl derivatives of aromatic hydrocarbons. .-. -

POL Petroleum, oil and lubricants

porosity The property of a rock, soil, or other material of containing
interstices.

potentiometric An imaginary surface representing the static head of ground water
surface and defined by the level to which water wilt rise in a well. .-.-

Precambrian Geologic time before the beginning of the Paleozoic; it is equivalent
age to about 90 percent of geologic time and ended approximately

570 million years ago.

PVC Polyvinyl chloride

QC Quality control

RCRA Resource Conservation and Recovery Act

RED HORSE Rapid Emergency Deplovable Heavy Operational Repair Structural

Engineering

specific The rate of discharge of a water well per unit of drawdown, .

capacity commonly expressed as gallons per minute per foot.

specific With reference to the movement of water in soil, a factor expressing
F: conductivity the volume of transported water per unit of time in a given area.

STP Sewage treatment plant

TAC Tactical Air Command

TCE Trichloroethylene

I [J-31
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TDS Total dissolved solids e-_

Tertiary The first period of the Cenozoic era, thought to have covered the .
span of time between 66 and 3 to 2 million years ago.

TFWC Tactical Fighter Weapons Center .

TOC Total organic carbon

TOX Total organic halogens

transmissivity The rate at which water is transmitted through a unit width under a
unit hydraulic gradient.

USAF United States Air Force

USEPA United States Environmental Protection Agency

USGS United States Geological Survey

wash A term applied in the western United States to the broad, shallow,
gravelly or stony, normally dry bed of an intermittent stream, often
situated at the bottom of a canyon; it is occasionally filled by a
torrent of water.

water table That surface of a body of unconfined ground water at which the
pressure is equal to that of the atmosphere.
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