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Mr. Thomas J. Fronapfel, P.E.

Environmental Engineer

Waste Management Section

Nevada Department of Conservation and Natural Resources
Division of Environmental Protection

201 South Fall Street

Carson City, NV 89710

Subject: KMCC Henderson Facility
EPA ID No. NVD 008290330
Post Closure Permit Application
Hazardous Waste Landfill

Dear Mr. Fronapfel:

This letter and attached documents constitute Kerr-
McGee Chemical Corporation, Henderson Facility's application
for a post closure permit for the closed hazardous waste
landfill. The materials submitted follow the outline-of the
14 requested items contained in your formal request for a
permit application dated January 5, 1987. Two copies are
attached as requested.

The Henderson Facility ceased using its hazardous waste
landfill prior to January 23, 1983. The landfill, which
contained low levels of chromium, was closed in accordance
with an NDEP approved closure/post closure plan submitted by
KMCC Henderson Facility (see Appendix I). NDEP's plan
approval is attached as Appendix II and Kleinfelder Engi-
neering Company's certification of closure is attached as
Appendix IITI.

The majority of the information formally requested in
your January 5, 1987 letter is contained in several docu-
ments previously submitted in support of the closure
activities. Therefore, KMCC provides responses 1in the order
presented in NDEP's letter, with appropriate supporting
documents referenced and attached as appendices.
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July 24, 1987

Should you have any questions concerning this applica-
tion, please contact Ms. Susan Crowley at 702-565-8901, Ext.
234, at your earliest convenience.

Sincerely,

KERR-McGEE CHEMICAL CORPORATION

el /
Patrick S. Corbett
Plant Manager

e

PSC: ]
Attachments as stated.

cc: Claire Elliott (T-2-2)
U.S. EPA Region IX
215 Fremont Street
San Francisco, CA 94105
(2 copies)



HENDERSON FACILITY

HAZARDOUS WASTE LANDFILL

POST CLOSURE PERMIT APPLICATION

July 1, 1987

This application addresses items outlined in NDEP's letter dated
January 5, 1987 requesting submittal of a post closure permit for the
closed landfill.

Item 1: Description of Facility (270.14(b)(1))

Kerr-McGee Chemical Corporation's Henderson Facility Closure/Post
Closure Plan for the Hazardous Waste Landfill revised October 25, 1984
and approved by NDEP on April 16, 1985, describes the facility
activities and location in Section I. Subsequent to NDEP plan approval
the hazardous waste landfill was closed.

The approved Closure/Post Closure Plan is attached for your
reference as Appendix I. NDEP's approval is attached as Appendix II
and Kleinfelder's certification of closure is attached as Appendix
ITI.

Item 2: Description of Waste Previously Handled
at the Facility (270.14(b)(2))

The landfill Closure/Post Closure Plan, Section III.A and B,
provides a detailed description of the wastes, hazardous
characteristic D007 (chromium VI presence), and how waste was handled
at the landfill prior to its closure. Furthermore, the waste disposed
of at the landfill, is now disposed at the U.S. Ecology site in
Beatty, Nevada. Annual updates of the chemical constituent levels in

this material are summarized in Table 1.



Item 3: Location standards (270.14(b)(11)(III-V))

The KMCC facility, including the hazardous waste landfill area is
not situated on or near faults which have had displacement in Holocene
time. See Appendix VI. The area is not within a 100 year flood plain.
Item 4: Post-Closure Plan (270.14(b)(13))

The Closure/Post Closure Plan for the Hazardous Waste Landfill is
attached as Appendix I. The plan was submitted to NDEP on October 25,
1984 and approved by NDEP on April 16, 1985. A copy of NDEP's approval
letter is attached as Appendix II.

Item 5: Notice in Deed (270.14(b)(14))

Notice of the closed facility Hazardous Waste landfill location
has been recorded with a property deed of trust. A copy of this notice
is attached as Appendix 1IV.

Item 6: Post Closure Care Fund and Cost Estimate 9270.14(b)(16))

Attached as Appendix V are Kerr-McGee Chemical Corporation's
updated financial instruments dated March 30, 1987, demonstrating
financial assurance for liability coverage and for the estimated cost
of closure and/or post closure inspection and care. As required, these
costs are updated annually.

Item 7: Topographic Map (270.14(b)(19))

A topographic map, prepared in accordance with requirements in
270.14(B)(19) is attached as Appendix VI. Included on this map are any
site areas identified as being within a 100 year flood plain. The

closed landfill does not lie within a 100 year flood plain.



Item 8: Post-Closure Landfill Requirements (270.21(e))

A description of the hazardous waste landfill stabilized cover
was provided by Kleinfelder and Associates as part of their closure
certification submitted to NDEP on October 22, 1985. A copy of that
letter is attached as Appendix III. The landfill cover was installed
in accordance with the Closure/Post Closure Plan, Section III.C.2.
Post closure monitoring and care are described in the Closure/Post
Closure Plan, Section IV and financial documents assuring such care
are provided in Appendix V.

Item 9: Groundwater Monitoring Requirements as specified in 270.14(c)

Section III.G of the Closure/Post Closure Plan describes the
groundwater monitoring plan for the closed landfill. A summary of the
groundwater monitoring data obtained during operation and since
closure is attached as Table 2.

As described in the plan, all sampling, sample preservation,
chain of custody, and analytical protocols are performed in accordance
with EPA approved methodology.

Monitoring has shown no statistically significant changes between
upgradient and downgradient wells during any sampling period. Water
quality is not being impacted by the hazardous constituent (D007)
present in the stabilized material.

A study of the uppermost aquifer, including groundwater flow
direction and rate, is included in the Closure/Post Closure Plan,
Section III.F and in KMCC "Geohydrological Description”, June 19, 1987
(Appendix VI).

A topographic map delineating the hazardous waste management
area, the KMCC property boundary, the landfill point of compliance,
and locations of groundwater monitoring wells is attached as Appendix

VII.



Items 10, 11 & 12: 1Information on Solid Waste Management Units and

Release from those Units (264.101); Financial
Reponsibility for corrective action (if appli-
cable) (270.14(b)(16)); Exposure information (270-
10(3)

As stated in the Closure/Post Closure Plan, Sec. II1II.C, D and E;
the HW landfill cap was designed and placed so as to be impermeable to
any surface infiltration from precipitation events. Considering this
and the fact that the landfill's contents are placed well above the
existing upper aquifer water table, no leachate will be generated and
no migration of constituents from the landfill will occur. Monitoring
data continues to show no impacts. Since the landfill is fully closed
and stabilized, there are no exposure pathways available to the mate-
rials placed in the disposal area.

Item 13: Description of the Security Procedures

The KMCC Henderson facility maintains 24 hour security which is
provided by a continuous fence at the boundaries. Gates into the
facility are either manned or locked to control access. Access to the
landfill is restricted to authorized personnel and visitors to the
disposal site are escorted. Signs have been placed at the closed
landfill to provide warning to potential intruders and instructions to
prevent vehicular traffic on the cap and immediate surrounding area.
Item 14: Inspection Schedule (270.14(b)(5))

Section 1IV.3 of the Closure/Post Closure Plan describes the post
closure monitoring inspection schedule. This inspection routine is

effective and no changes are anticipated.



TABLE I

CHLORATE RECOVERY MUD

TYPICAL ANALYSIS

Constituent

Calcium Salts

Ccaso, 63*

Ca(OH), 4%
Sodium Salts

NaClo, 22%

NaCl 1%
Moisture 43%
Carbon 33%
Silica as SioO, 190 mg/kg
Chromium (Total) 1800 mg/kg
Chromium (VI) 1000 mg/kg

*Percentages are by weight



TABLE 2

SUMMARY OF LANDFILL MONITORING DATA

January 1987

Well # Designation Constituent Concentration¥*
M-5 Upgradient pH 6.5
Spcd 9800
TOC 63
TOX 42
M-6 Downgradient pH 7.0
Spcd 1700
TOC 13
TOX 6.5
M-7 Downgradient PH 6.9
Spcd 8200
TOC 38
TOX 7.4
H-28 Downgradient pH 7.4
Spcd 8900
TOC 6.4
TOX 6.0

*Units: pH = Std units
specific conductance = umhos/cm
TOC = Mg/L
TOX = Mg/L
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KERR-McGEE CHEMICAL CORPORATION

HENDERSON, NEVADA FACILITY

CLOSURE/POST-CLOSURE PLAN
FOR

HAZARDOUS-WASTE LANDFILL

Revised June 13, 1984

Revised October 25, 1984
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CLOSURE/POST-CLOSURE PLAN

FOR HAZARDOUS-WASTE LANDFILL

BACKGROUND

The Kerr-McGee Chemical Corporation (KMCC) Facility at
Henderson, Nevada is located on Lake Mead Drive, off
Water Street, P. 0. Box 55, Henderson, Nevada 89015.

The property comprises approximately 415 acres in the
Basic Management, Inc. (BMI) industrial complex. It
adjoins other industries in the complex and is bounded by
public highways approximately 1/4 to 1/2 mile away on the
north and south. A location map is attached in Appendix
I. The closest residence is approximately 5/8 mile
northeast of the landfill.

ures several electrochemical products, including man-
ganese dioxide, sodium chlorate, and ammonium perchlo-
rate. The facility was acquired by Kerr-McGee Chemical
orporation in 1967 by its acquisition of American Potash
& Chemical Corporation, and has since been operated by
KMCC. '

Lhe plant has been in operation since 1945 and manufac-
t

The plant has certain environmental permits, including
the following, all of which are in good standing:

o Twenty—& air emission source permits 1issued by
Clark County, Nevada, APCD.

° Water discharge (NPDES) permit #NV0000078 for once-
through non-contact cooling water. No discharge of
process-related water is permitted.

° Interim status Part A authorization for the manage-
ment of hazardous wastes under RCRA, administered by
the Nevada DEP and U. S. EPA, Region IX.

Prior to January 25, 1983, the plant operated three
onsite hazardous waste treatment, storage, or disposal
units (HW-TSD units). All three units were designated
hazardous because of 1low 1levels of chromium in the
wastes. Two of these units were surface impoundments
designated S-1 and P-1, for which closure/post-closure
plans were submitted to Nevada DEP on April 9, 1984.
Applicable data contained in the S-1 closure plan are
included in Appendix III. An onsite HW landfill was used
for disposal of low-level chromium-bearing mud from the
sodium chlorate cells. Disposal of HW to this landfill
occurred before January 23, 1983, and the 1landfill has
not received any waste since thats
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II.

date. The locations of the landfill and impoundments
S-1 and P-1 are shown in Figure 2, Appendix I.

After closure of the HW landfill, as well as surface
impoundments S-1 and P-1, KMCC wishes to keep its gener-
ator status and dispose of all HW offsite at commer-
cially permitted disposal facilities. :

SUMMARY OF CLOSURE/POST-CLOSURE CARE PLAN [265.112(a)(i)]

This closure plan amends all closure plans previously
prepared for the HW landfill at the Henderson Facility,
and a copy is on file at the plant office. This plan,
together with the closure/post-closure care plans for
the surface impoundments submitted to NDEP on April 9,
1984, covers all HW TDS units at the Henderson Facility.

A copy of EPA form 3510, Part A application, as amended
dated July 13, 1982, is attached in the Appendix II. A
survey plat, showing the location of the HW landfill
cell and analytical data supporting the exclusion of
ponds AP-1, AP-2, and AP-4, are also included in Appen-
dix 1TI.

Closure and post-closure care of the landfill will be
done by the following major steps:

1. Leave contents of HW 1landfill in place and undis-
turbed.

2. Cover the 1landfill with a 1layer of compacted clay
overlain with a 30-mil impervious membrane, suitably
covered with native soil and topped with an erosion-
resistant layer of native cover material. . The cover
components will extend 5 feet beyond the perimeter
of the cell.

3.. Grade,vshape; and contour the cover to 3-5 percent
slope, in accordance with engineering design and
construction specifications given in Appendix IV.

4. Install diversion berms around the cell over suffi-
cient to protect against a once-in-25-year rainfall
event.

5. Monitor and maintain site for 30 years, or petition
NDEP for review when it is evident there is no
impact on groundwater.

6. Proper notice will be made in the deed of the exis-
"tence of the HW landfill and restricted use of the
area.

7. Final closure inspection and certification by an

"~ independent registered P.E. with notification to the
"NDEP. ‘
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Details of the closure/post-closure care procedures are
given in the pertinent sections of this plan, together
with a final closure schedule.

II1. CLOSURE PLAN DETAILS ([265.112 AND 265.310]

A.

Maximum Inventory of Waste [265.112(a)(2)]

The landfill is inactive; no waste has been placed
in it since January 25, 1983. All HW is now being
transported offsite for disposal at the U. S.
Ecology landfill in Beatty, Nevada.

The maximum volume of the cell is approxzimately
13,000 cubic yards. This estimate is based on the
cell dimensions of 410' x-45' x 20', including 2
feet of freeboard. This cell contains an estimated
3,000 cubic yards of mud from the sodium chlorate
process which was solidified with an equal volume of
native soil. In addition, 2,900 cubic yards of con-
taminated soil from the closure of S-1 impoundment
solidified with native soil was placed in the cell,
together with the membrane from the bottom and sides.

The landfill was filled from back to front in truck-
load (approximately 20-yard) increments. The fill
was solidified with native soil during operation and
packed after each level or lift. The upper fill 1is
comprised of native soil from beneath pond S-1 which
was essentially clean and free of contamination.
Analytical data submitted with the S-1 closure plan
are provided in Appendix III.

Grab samples, taken at 4 points on the top of the
landfill, were subjected to EP toxicity tests for
chromium. The results are also reported in Appendix
III and show no hazardous waste.

No other treatment or storage was given the waste.

As shown in Appendix IV, Cover Design and Construc-
tion Specifications, the cover and cap will extend 5
feet beyond the perimeter of the cell which insures
that potentially contaminated areas will be safely
covered. This 1is <considered very conservative
treatment in view of the absence of chromium in
surface samples. -

The surrounding area is free of contamination as

determined by visual inspection, since the carbon-
aceous chrome—bearing waste is detectable by ocolor.
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Decontamination of Equipment [265.112(a)(3)]

As described above, the surface of the landfill is
not hazardous. It will not abe penetrated when the
final cover 1is applied. Accordingly, no decon-
tamination of equipment, tools, or clothing will be
required. ‘

Cover and Cap Design and Construction

.[265.112(a)(1); 265.310a]

1. Description

The existing cell will not be disturbed. No
vibrating compaction equipment will be used as
the fill is already compacted.

From the bottom to top, the cover will consist
of the following layers: :

a. A bottom low permeability layer of 1.5 feet
of clay from the Clark County School
District clay pit on Cheyenne. Avenue, North
Las Vegas, Nevada (or equivalent) will be
placed over the cell.

The permeability of this clay was determined
by an independent 1laboratory to be 4.7 x
10" %cm/sec, using the falling-head method
for determine saturated hydraulic conduc-
tivity. The sample was compacted at 90
percent relative compaction of ASTM D-1557
with a calculated porosity of 88 percent. A
grain-size distribution was also performed
by this outside consultant using ASTM
D-422. The permeability of this material
falls within RCRA's guideline of a saturated
hydraulic conductivity of not more than 1 x
10" ’cm/sec. This clay will be spread in
6" lifts and compacted to 85 percent minimum
relative compaction, according to ASTM
D-1557. The clay will extend 5 feet in all
directions beyond the perimeter of the cell
to ensure that seepage does not occur around
the edges. The  overall dimensions of the
cover will be approximately 55 feet wide by
420 feet 1long. The final slope of this
layer will be finished at 3-5 percent. '

b. A high-density polyethylene membrane, 30-mil

thick, will be placed over the clay layer.
The clay meets the EPA criteria for bedding
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material (being no coarser than Universal
Soil Classification ([USCS] Sand [SP}, which
obviates the need for sand beds).

c. An overlying 6-inch layer of the same clay,
used in the bottom layer, will be spread
carefully, using rubber-tired equipment to
prevent damage to the membrane. Final slope

.will be maintained at 3-5 percent.

d. A final cap will be placed over the clay,
using 2 feet of compacted native soil (cal-
iche), available on the site. This natural
cover material is stable and erosion resis-
tant to wind and the occasional rainfall
events in the area (average: 3.76"/year, U.
S. Geological Survey data).

See data in Appendix 1IV.
e. Final slope of the cap will be 3-5 percent.

f. The engineering design and specifications
for final grade, length of run, and slope of
cover and cap are provided in Appendix 1IV.

g. Vegetative cover will not be used since
there are.no suitable grasses indigenous to
the area that would improve or benefit the
cap stability. Native vegetation 1is too
sparse and stalky to provide surface cover,
and the arid climate precludes turf culture.

h. On completion of the final cover and cap, a
benchmark will be set at a reasonable
location on the top to establish the eleva-
tion. This mark will be the reference point
to determine settling and subsidence that
may occur during post-closure maintenance.
This benchmark will also be used for refer-
ence in providing notice in the deed and to
local land authorities [265.119, 265.120].

Surface Water Control [265.310(b)(2)(3)]

The landfill is protected from flooding by its
elevation and the nearby surface contour. A
dike, roughly 20 feet high running almost east
to west across the north end of the cell,
prevents inflow from that direction. Figure 3,
Survey Plat in Appendix II, shows these features.
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Other surface water run-on will be controlled by
constructing a diversion drainage berm around
the cover as shown in the engineering drawing in
Appendix IV, :

Surface pooling will be prevented by proper
slope and contour of the cover. There are no
obstacles to the drainage path that might lead
to ponding or excessive erosion.

Calculations in Appendix IV show that run-off
from the cover will not cause excessive erosion
of the surface because the gravel drains rapidly
and the 3-5 percent slop will allow steady
drainage without erosion. The internal membrane,
as well as the compacted clay, will prevent any
detrimental surface water percolation into. the
landfill. In the remote chance that surface
water penetrates the cap and upper clay cover,
the membrane will intercept and drain it away
from the cell contents [265.310(b)(2)].

D. Climatological Consideration [265.310(c)(4)]

The Henderson, Nevada area is in the arid southwest
region of the U. S. Data obtained from the U. S.
Department of Commerce, National Oceanic and Atmos-
phere Administration, Environmental Data Service,
and the USGS 1lists the average precipitation as
3.76" per year. Average monthly precipitation rates
are reported in inches as follows:'

Jan. 0.45 May 0.10 Sept. 0.27
Feb. 0.30 June 0.09 Oct. 0.22
March 0.33 . July 0.44 Nov. 0.43 -
April 0.27 Aug. 0.49 Dec. 0.37

The 10-year, 1l-hour rainfall is approximately 0.8".
The once-in-25-year rainfall event is reported at
2.4" in 24 hours; the once-in-100-year event is 3.0"
in 24 hours (U. S. Weather Bureau).

We have been unable to locate any recorded data on
rainfall pH. The National Climatic Data Center in
Asheville, North Carolina, the U. S. EPA in San
Francisco, the EPA Laboratory in Las Vegas, the
Clark County, Nevada APCD, and the Desert Research
Institute have indicated there 1is no program to
measure pH of rainfall at this time.

IClimatography of the U. S. #81, National Climatic Center,
Asheville, North Carolina, Augqust, 1973. ‘
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Average net evaporation in the Henderson area is on
the order of 90-96 inches per year. Natural solar
and wind evaporation rapidly removes water from
surface areas, and vertical penetration of rainfall
is minimal.

As previously discussed, control of rainfall by
surface diversion and containment structures will
protect the landfill from run-on. Subsequent pene-
tration of rainfall will be essentially nil.

Leachate Collection and Recovery System

For reasons given in Sections III, C and D, we
believe there will not be any leachate, and a leach-
ate collection and recovery system will not be
installed.

Geological and Geochemical Consideration

1. Geologic Setting

The Henderson, Nevada, Kerr-McGee Facility is
located at the southern edge of the Las Vegas
Valley. The Valley is similar to a large bowl
(with a bedrock bottom) filled with wuncon-
solidated alluvial deposits. The Valley fill is
comprised primarily of a thick sequence (at
least 2,160 feet) of Quarternary-age, fine
grained materials known collectively as the
Muddy Creek formation. Lithologically, the for-
mation is characterized by thin layers of sand
with some gravel interbedded with thick layers
of silt and clay. Sediments of the Muddy Creek

- formation are typically 1light-colored, ranging
from reddish tan to light green or white. Over-
lying the Muddy Creek formation at the plantsite
is a. relatively thin 1layer of alluvial fan
deposits. Lo

These alluvial sediments consist primarily of
sand and gravel (with lesser amounts of silt and
clay) derived from the erosion of the McCullough
‘Range Mountains about one mile south of the
Kerr-McGee property. Alluvial fans along the
mountain front have overlapped to form
coalescent alluvial fans with collectively
similar deposits. Alluvial fan deposition
occurred during the infrequent flood runoff
periods which formed two basic types of deposits
within the alluvial fans. The most widespread
deposits consist of poorly sorted mixtures of
boulders, cobbles, gravel, sand, silt, and
clay. Distinct 1layers may be present in the
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form of gravel beds cemented with caliche (cal-
cium carbonate). Cutting through (and encased
by) these poorly sorted deposits are stream or
wash deposits consisting of moderately well
sorted deposits of sand and gravel resembling
"gravel trains." These deposits are probably
similar to sand and gravel in the wash channels
present on the surface at the site. The "gravel
trains” were buried by subsequent deposits of
poorly sorted sediments and are characteris-
tically narrow and linear in configquration.
Thickness of these alluvial deposits range from
20 to 50 feet in the Kerr-McGee property area,
with an overall average thickness of about 40
feet.

A distinct formation change between the alluvial
sediments and the Muddy Creek formation gener-
ally does not exist. Normally, a 5- to 10-foot
transitional zone occurs above the Muddy Creek
where clay lenses are interbedded with sand and
gravel.

Two generalized geologic cross sections were
prepared to show the thickness and character of
the overlying alluvial fan deposits, as well as
the northerly slope of the surface of the Muddy
Creek formation. Figure 1 represents a typical
east-west profile through the Kerr-McGee plant-
site. Figure 2 represents a typical north-south
profile through the Kerr-McGee plantsite.
Lithologic 1logs for the landfill area - are
enclosed in Figures 3 through 5 and Tables 1
through 4. ' :

Hydrologic Setting

Groundwater in the Las Vegas Valley occurs under
‘artesian and . semi-artesian conditions.
Regionally, there are three principal artesian
aquifer zones within the Muddy Creek formation.
The so-called shallow, middle, and deep artesian
zones are tapped by wells at about 200 to 450,
500 and 700 feet, respectively, in the Las Vegas
Valley. A fourth water-bearing zone is found
overlying the top of the Muddy Creek formation,
usually in the alluvial sand and gravel.

The primary source of recharge is runoff from
precipitation occurring in the surrounding
mountains which infiltrates the alluvium along
the Valley margins. Rainfall (less than 5
inches annually) occurring in the Valley itself
is consumed by evaporation and transpiration by
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vegetation. Therefore, the near-surface aquifer
receives little or no direct recharge from in-
filtrating rainfall and is recharged by upward
leakage from deeper aquifers and recharge from
the infiltration of water applied to the 1land
surface in the forms of irrigation and waste-
water discharges to unlined ditches.

Groundwater from the shallow, middle, and deep
aquifers is discharged from the system through
springs and pumping wells in Las Vegas Valley.
In the Henderson area, groundwater from the
near-surface water-bearing alluvial d deposits
is discharged by seepage into Las Vegas Wash, as
well as by evapotranspiration, but not by any
known pumping wells.

Based on test drilling results near the Kerr-
McGee plantsite, groundwater occurs in the near-
surface alluvial deposits at depths ranging from
about 20 feet (at the northern property
boundary) to 50+ feet below land surface (at the
southern property boundary). The groundwater in
the near-surface alluvial deposits occur as the
top of the Muddy Creek formation, perched on
and/or confined by clay layers in the transi-
tional zone above the Muddy Creek formation, and
within the uppermost part of the Muddy Creek
formation where it may be confined by a layer of
caliche.

The alluvial-saturated zone is typically uncon-
fined; however, varying degrees of confinement
may be present, depending on the clay or caliche
layers in the transitional zone above the Muddy
Creek. :

Estimating the saturated thickness of the near-
surface water-bearing zone is made difficult by
the variable layering within the transition zone
‘above the Muddy Creek formation. However, the
near-surface water-bearing zone ranges in satu-
rated thickness from less than 1 foot in the
southern area to 20+ feet at the northern prop-
erty boundary.

The primary geologic factors affecting ground-
water occurrence and movement in the Kerr-McGee
plant area are the presence of relatively high
permeability zones in the form of “"gravel
trains,” the slope configuration of the surface
of the Muddy Creek formation, and the lithology
of the Muddy Creek formation. These factors
affect the distribution of permeability, the
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Depth in Feet

0-12.0
12.0-15.0"
15.0-20.0
20.0-23.0
23.0-24.5

24.5-25.5

25.5-28.0

28.0-31.0

31.0-43.0

- 15 -

" TABLE 1: Lithology Log
for Henderson
Well No. M-5

Lithology Description

Silty sandy gravel

Partially cemented sand and gravel
Cobbles

Silty sand and gravel

Gravel and sand with cobbles

White clay and gravel with gypsum and
cobbles

Brown clayey silt with about 50% gypsum

Brown clayey silt with sand and gravel and
white streaks

Brown clay with occasional thin caliche
lenses

Top of Muddy Creek at 31 feet

0599E
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TABLE 2: Lithology Log
for Henderson
Well No. K-6

Depth in Feet .Lithology Description

0-29.0 Silty gravel and sand; slightly cemented
from 12' - 13°

29.0-32.0 Silty sand and gravel with gypsum

32.0-32.5 Brown silty clay |

32.5-34.0 Silty sand and gravel

34.0-38.0 _ Brown silty clay

38.0-43.0 Brown clay with sand and Qravel

Top of Muddy Creek at 32 feet

0599E



Depth in Feet

0-15.0
15.0-18.0

18.0-22.5
22.5-28.0

28.0-29.5

29.5-37.0

- 17 -

TABLE 3: Lithology Log
for Henderson
Well No. M-7

Lithology Description

Silty gravel and sand
Silty gravel and sand with gypsum

Silty gravel and sand with abundant

- gypsum; approximately 40% gypsum

Light brown silty clay with thin beds of
caliche. Cemented from 27°*' - 27.5'

Clayey gravel (Not cemented)

Brown silty clay.

Top of Muddy Creek at 29.5°

0599%E
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TABLE 1: Lithology Log
for Henderson

Well No. H-28

Depth Below
Land Surface

Description

(feet)

Sand, silty to clayey, grayish-brown

very fine to very coarse (poorly sorted),
and gravel, pebbles, cobbles and boulders,
rounded to subangular; also with layers
of caliche and caliche-cemented sand and
gravel

Clay, silty, to silt, clayey, light brown
with traces of sand and gravel in matrix;
also, with occasional thin layers of sand,
reworked caliche, and caliche (Muddy Creek
Formation)

Data from Geraghty and Miller, Inc., October,

- 0-44 1/2

44 1/2 - 51

1980.

0599E



water-table configuration, and the vertical
extent of water-bearing zones. The groundwater
in the near-surface alluvial deposits flows
north-northwest.

Groundwater Monitoring

Kerr-McGee Chemical Corporation has installed 8 RCRA
monitoring wells around the hazardous-waste sites
located at the Henderson Facility.  Samples from the
4 wells serving the 1landfill site, M-5, M-6, M-7,
and H-28, have been taken and analyzed for the RCRA
drinking-water, water-quality-and-contamination-

indication parameter over the past two years with
background data being botained during 1983. Chro-

-mium as a contaminant present in process operations

and waste was added to the list of chemicals tested
for during groundwater sampling.

The four RCRA wells at the landfill will continue to
be sampled during closure/post-closure on a semi-
annual basis in June and December with the results
and the subsequent evaluation forwarded to the
Nevada DEP within 30 days of receiving lab results.
The groundwater quality parameters which will be
checked are pH, specific conductance, TOC, TOH,
chromium, chloride, sodium, sulfate, iron, man-
ganese, and phenols.

Since chromium is . the item of concern for this
waste, a sample will be taken from each well monthly
and analyzed from chromium only. Water 1levels of
all wells will also be recorded monthly.

Special Requirements

1. Ignitable or Reactive Wastes [265.312]

The wastes are not reactive or ignitable and
require no special treatment, stabilization or
security provisions.

2. Incompatible Wastes [265.313])

All wastes in the 1landfill are fully compatible
and have been in place for over 18 months. '

3. Liquid Waste [265.314]

All waste was placed prior to January 26, 1983.
All waste was solidified with native so0il to
eliminate any liquid that may have been present.

- 19 -
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Containerized [265.315]

No containers, either empty, crushed or con-
taining hazardous material, were placed in this
landfill during its life.

IV. POST-CLOSURE CARE AND MAINTENANCE PLAN

1.

Final Cover [265.310(b)(1)(4)]

a'

The erosion-resistant cover will be inspected
routinely on the first Wednesday of each month
for visible evidence of surface deterioration by
the Environmental Supervisor or his designated
inspector. A written record will be kept of
these inspections by the plant Environmental
Supervisor. :

Remedial maintenance will be taken within 5
working days to repair any observed defects.
Records will be kept of this work by the Envi-
ronmental Supervisor.

Special inspections will be made after each
severe event, i.e., precipitation in excess of
0.5 inch in 24 hours, or high wind conditions
equivalent to gale velocity during dry periods.

At least once a year (week of July 15), the
elevation of the benchmark will be checked for
subsidence and stability of the fill. The slope

of the cover will be restored to 3 percent if

any subsidence has changed the contour of the
cover. The significance of any change in elev-
ation will be assessed and the NDEP notified of
any appgopriate maintenance that is done.

At least once a year (week of July 15), and more

often if inspection indicates the need, the

erosion-resistant cap will be renewed ‘and  a
slope of 3 percentmaintained along its length.

Signs will be poSted around the covered landfill
to identify the perimeter, restrict access, and
prevent unauthorized vehicular movement over the
cap.

Groundwater Quality Monitoring

a.

The groundwater-monitoring program around the
landfill will continue for 30 years. Sampling,
analysis, and reporting to NDEP will be done
semi-annually or more frequently as directed by
the NDEP. Groundwater quality parameters will

- 20 -
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include pH, specific conductance, TOC, TOH, and
Cr. Samples will be collected from monitor wells
M—s, M_G' M-7' and H-Za.

Permission to terminate this monitoring program
may be requested from the NDEP when groundwater
quality assessment data indicate no impact from
the 1landfill for a period of 24 consecutive
months.

To insure that the groundwater-monitoring system
remains functional, monthly checks of each of
the four wells will be made. they will be
checked for water level and signs of silting, as
well as any tampering of the well-closure cap.
To prevent unauthorized personnel from removing
the well cap, a lock will be installed with the
key kept in the plant master key 1lockbox. 1f
any signs are found that tampering has occurred
with any well, a sample will be taken and an-
alyzed. If the well 1is determined unserv-
iceable, a new well will be installed to replace
it and maintain the integrity of the monitoring
system.

3. Facility Manager's Checklist for Post-Closure Care

a.

First Wednesday of each month:

1) Inspect cap for evidence of visible deterio-
ration.

2) Perform necéssary maintenance.

3) Keep written records of inspection and
maintenance. o

4) Check well cap for tampering and well for
siltation; then measure and record.

5) Sample wells M-5, M-6, M-7, and H-28 and
© analyze for chromium.

After heavy rainfall or windstorm event:
1) Inspect cap for evidence of deterioration.
2) Perform necessary maintenance.

3) Keep written records of inspection and
maintenance. :

Week of July 15, annually:

1) Check elevation of benchmark.

- 21 -
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2) Renew erosion-resistant cap and slope (more
often as needed).

3) Keep written records of same.
d. Semi-annual groundwater monitoring and reporting:

1) Sample and analyze monitor wells around the
landfill every December and June.

2) Assess data and report to NDEP within 30
. days after receiving laboratory results.

Facility Contact

During closure activities and post-closure care,
contact with the facility should be made as follows:

a. Facility Manager
Kerr-McGee Chemical Corporation
P. O. Box 55
Henderson, Nevada 89015
Phone (702) 565-8901

Rolfe B. Chase, Jr., is Facility Manager as of
June 1, 1984.

b. Environmental Supervisor
Kerr-McGee Chemical Corporation
P. 0. Box 55
Henderson, Nevada 89015
Phone (702) 565-8901

F. R. Stater is Environmental Supervisor as of
June 1, 1984.

CERTIFICATION OF CLOSURE [265.115]

As independent professional engineer, registered in the

. State of Nevada, will be engaged to inspect the closure

proceedings for compliance with the approved plan.

The PE will make inspection at each of the following.
stages of closure: ’

1.

Prior to any closure activities to verify no ad-
ditional waste has been added.

Upon completion of the application of the low perme-
ability layer, verify coverage, depth, compaction,
and slope of finished 1lift.

- 22 -
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VI.

3. Upon completion of the installation of the pro-
tective membrane to insure seams are according to
drawing and thickness meets specification.

4, Upon final completion of top cover, insure the final
slope of 3-5 percent is maintained and the drainage
around the waste «cell matches the engineering
drawings as specified in this closure.

Certification of proper closure will be submitted by
KMCC and the registered PE to the Director, NDEP, and
the Regional Administrator, U. S. EPA, within 30 days
after all work has been completed and inspected.

PROPERTY RESTRICTIONS

1. Post-Closure Use [265.117]

The closed landfill will not be used in a manner
that will disturb the integrity of the final cover
unless KMCC demonstrates to the satisfaction of the
Director, NDEP, that any contemplated use would not
create a hazard to health or the environment.

Within the foreseeable future year (year 2015),
there is enough land within the existing property to
satisfy all anticipated 1land |use requirements
without disturbing the.landfill site.

2. Notice to Local Authorities [265.119]

Kerr-McGee will promptly notify the Clark County
Recorder and the Director, NDEP, by providing within
90 days after closure a final plat showing the loc-

ation and dimensions of the closed 1landfill. The
benchmark set in the cover will be used for this
identification. A registered 1land surveyor will

prepare and certify this plat.

3. Notice in Property Deed [265.120]

KMCC, the property owner, will record with the Clark
County Recorder of Deeds a notification on the deed
to the facility property that will in perpetuity
notify any potential or future purchaser that the
land has been used for HW disposal and its use is
restricted under 40 CFR 265.117(c).

VII. COST ESTIMATES

A. Cost Estimates for Closure [265.142]

Cost estimates for élosure are shown in Table 5.
The cost estimate for closing the landfill is based

- 23 -
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TABLE 5 - CLOSURE COST ESTIMATE

The following cost estimate for installation of the landfill cap is based

on the design specifications contained in Appendix IV:

1.

- Installation:

Installation: 1,750 yd.’ native soil x § 2/yd.?
Total
Grading}for Drainage
| Total
. Miscellaneous Costs
‘Installation of BM:
PE Certification:
Administrative:
Total

Low Perméability Layer

Material: 2,000 yd.® clay x $15/yd.’

2,000 yd.® clay x $ 3/yd.?
Total

Synthetic Membrane

Material: 30 mil HDPE 24,000 ft.? x $0.27
Installation: 30 mil HDPE 24,000 ft.* x $0.50
Total
Protective Layer
Material: 450 yd.® clay x $15/yd’
Installation: 450 yd.® clay x $§ 2/yd.’
Total

Final Cap - Drainage and Protective Layers

Material:

1,750 yd.® native soil x $10/yd.’

$30,000
—6.000

$ 6,500

$ 6,750

$17,500

$ 1,500
500

Total Closure CoSt

10% Contingency

- 24 -
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$ 36,000

$ 18,500

$ 7,650

$ 21,000

$ 10,000

$ 5,000

$ 98,150

$ 9,80C

$107,95¢C



VIII.

IX.

on the procedure proposed in this plan and on 1984
costs. These estimated costs will be escalated by
the 1984 inflation factors if approval of this
plan is delayed beyond December 31, 1984.

B. Cost Estimate for Post-Closure Care [265.144]

Post-closure cost estimates are give in Table 6.
The cost for post-closure care is based on 1984
es- timated costs for site maintenance, sampling
and analysis of groundwater-monitor wells, and
reporting thereof.

Post-closure care for 30 years, beginning June,
1985, is forecasted. Annual revision of the post-
closure cost estimates will be provided within 30
days of each anniversary date of final closure to
reflect inflation and any changes that may occur
in the plan. A copy of the annual revision to the
post-closure plan will be kept at the Henderson
Facility office.

FINANCIAL ASSURANCE

A. Financial Assurance for Closure [265.143]

Attached in Appendix V is the 1letter from the
Chief Financial Officer of Kerr-McGee Corporation
to demonstrate financial assurance of closure as
specified in 40 CFR 265.143.

Also attached is a certificate of 1liability in-
surance for a HW facility provided by Harbor
Insurance Company, Policy No. HI-167898.

‘B.. Financial Assurance for Post-Closure Care‘ and

Groundwater Monitoring and Maintenance [265.145]

The same documents to meet the requirements  of
265.143 apply to 265.145. ’

" CLOSURE TIME SCHEDULE

KMCC is prepared to begin closure with 7 'days after
notification of approval of the closure/post-closure
plan by the NDEP.

The chronologic.al listing and checkpoints for
increments of progress are listed below. A bar chart,
showing time versus activity, follows in Figure 6 to

show simulta- neous activities that may occur.

- 25 -
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TABLE 6 - COST ESTIMATE FOR POST-CLOSURE CARE
[265.144]

1. Inspections and Recordkeeping

a) One per week ’ . 52

b)) Special events (precipitation,
high winds, etc.)
Assume 10 = Total 62
62 x 1/2 hour = 31 hours - 31 x $15 $ 500

2. Maintenance of Cover and Drainage Swales

Assume restoration of top cover and
drainage swales once per year : $ 2,000

3. Annual Subsidence Check $ 1,000

4. Groundwater Monitoring

a) Sampling and Analysis o $6,000
b) Maintenance - 500
Total $ 6,500
Total Post-Closure Costs/Year $ 10,000
For 30 Years $300.000
-26-
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N

Time Frame

0

Within

Within

Within

Within

Within
Within

Within

15

17

18

20

week

weeks

weeks

weeks
weeks
weeks

weeks

Action
Approval of Closure Plan
Begin preparation of réquests for
bids for installation of cover,.
survey work, and PE services

Award contracts

Begin construction of landfill
cover

Completion of landfill cover
Survey and set benchmark
Obtain PE Certification

Notify NDEP of completion

f27-
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RECEIVED
APR 191985

STATE OF NEVADA R.B. CHASE
DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES
DIVISION OF ENVIRONMENTAL PROTECTION
CAPITOL COMPLEX _

CARSON CITY. NEVADA 89710
: TELEPHONE (702) 885-4670

April 16, 1985
Certified Mail #1673285 .
Return Receipt Requested N

Rolfe B. Chase, Jr.

Facility Manager

Kerr-McGee Chemical Corporation
P.0. Box 55

Henderson, NV 89015

Dear Mr. Chase:

The public comment period for review of the Closure Plans for the Kerr-McGee
Chemical Corporation hazardous waste landfill and surface impoundments expired
on Thursday, April 11, 1985. No comments or requests for a public hearing were

received by the Division.

Kerr-McGee Chemical Corporation may begin closure activities for the land-
fill and the impoundments in accordance with the aforementioned Closure Plans
dated September 26, 1984, and October 26, 1984. As specified in 40 CFR 265.113,
the owner or operator must, within 90 days after approval of the closure plan,

- treat, remove from the site, or dispose of on-site all hazardous wastes in
accordance with the approved closure plan. In addition, closure activities must
be completed in accordance with the approved closure plan within 180 days after
approval of the closure plan. Please provide the Division with all appropriate
details of the plan's execution, such as sampling locations, analytical data,

- and quality control, quality assurance of the sampling data and date of commen-

cement of closure.

. Should you have any questions regarding this matter, please contact me.

Sincerely
Thomas J. Fronapfel, P.E.

Environmental Engineer
Waste Management Section

TJIF/kb
cc:'Gary Lance, EPA, Region IX
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J.H. Kleinfelder & Associates GEOTECHNICAL CONSULTANTS
MATERIALS TESTNG

EARTH RESOURCES

October 21, 1985

Kerr-McGee Chemical Cokporatidn
P.0. Box 55
Henderson, Nevada 89015

Attention: Ms. Susan Crowley

Subject: Hazardous Waste Landfill Closure
- Nevada Facility
Henderson, Nevada
Project No. L-1359-3

Gentlemen:

This letter presents a summary of the procedures used to
close the Hazardous Waste Landfill and our opinion regarding
conformance of the closure operations with the Closure Plan
dated October 25, 1984.

Prior to beginning closure operations, the proposed low
permeability clay was tested to determine the 1laboratory
permeability in a triaxial apparatus. The laboratory tests
indicated a permeability of 4.70 x 10-8 cm/sec per-
meability. This falls within the RCRA's gquideline of 1 x
10-7 ¢m/sec. ' v

On September 6, 1985, backhoe trenches were excavated by
Espy Brothers, the grading contractor, to determine the
actual limits of the hazardous waste landfill. Stakes were
then set to indicate the extent of the low permeability clay
- layer. The limits of the clay layer extended at least 5
feet beyond the perimeter of the cell. The thickness of the
clay ranged from 1% feet in the northeast corner to 4 feet
in the southwest corner. As the clay was placed, it was
watered and mixed to bring the moisture content to approxi-
mately three percent above optimum. The clay was then com-
pacted to a minimum of 85% of its maximum density as
determined by ASTM D1557-78. The rough grading of the clay
was compieted on September 12, 1985. On September 16, 1985,
the clay liner was checked to determine the slope. Stakes
were set for a 3% slope West to East and a 1¥ slope North to
South. On September 19, 1985, after finish grading, the
slope was rechecked and found to be within tolerance.

The protective liner, HDPE-40 mil, was placed by Serrot
Corporation on September 23 and 24, 1985. The installation

5145mm:srmm.moos.&sveeﬁs,~evmmw o TEL:(702) 736-2936 [E



JH. Kileinfelder & Associates

procedures included 4-inch plus laps at the seams, laser
welding of the seams, the placement of a copper wire inside
the seams, sealing with a hot rubberized adhesive and
testing the seams with a spark producing machine. If areas
were found where an arc was produced between the copper wire
and the spark machine, they were resealed and retested.
There were two final walk-throughs to look for weak areas of
the liner. A1l weak spots which were found were buffed and
sealed with hot rubberized adhesive. This work was
completed on September 24, 1985.

Espy Brothers then placed the 6-inch protective clay
layer over the liner. The clay was placed by a rubber-tired
loader in such a way that the loader was always manuveuring
on the clay and not on the liner. This work was completed

on October 8, 1985.

A one (1) foot thick drainage layer was placed over the
clay. This layer consisted of onsite granular soils com-
pacted to a minimum of 90% and a maximum of 95% of the
laboratory maximum density as determined by ASTM D1557-78.
This work was started on October 10, 1985 and completed on
October 14, 1985.

The placement of the top cover was started by Espy
Brothers on October 14, 1985. The top cover was completed
and the drainage swales were finished on October 17, 1985.

On October 17, 1985 the slope of the finished landfill
cover was verified and three settlement monuments were set.
The bench mark for the settlement monument is monitoring
well number M-5 which has a top-of-cap elevation of 1747.86.
The locations of the monuments as well as their elevations
as of 10-17-85 are shown on the attached Plate No. 1.

Based on the observed closure operations and our field
testing, it is our opinion that the hazardous waste landfill
has been closed in conformance with the intent of the
Closure/Post Closure Plan for Hazardous Waste Landfill
revised October 25, 1984. A copy of the plan is enclosed.



J.H. Kleinfelder & Associates

It is our pleasure to be of service. If you should have
any questions, please call this office.

Respectfully submitted,
J.H. KLEINFELDER & ASSOCIATES

Paul A. Davis

WW.M
Joseph M, Cibor, P.E.

0ffice Manager

PAD:JMC:dj

Enclosures: Plot Plan
Plate A
Plate B

Closure Plan
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-Moisfuro Laboratory
Approx. Dr ntent Moximum
Tost | Tost . 'Fnt Dons{t (% of drylCode Ory Percent
No. ] Dote Test Location (pcf{ weight) | No.] Density |Compaction
1985
1} 9-12| Impermeable Layer 83| 31.5 1| 92 90
2| 9-12| Impermeable Layer 811 30.9 1 92 88
3| 9-12| Impermeable Layer 85| 32.6 1 92 92
4110-14! Drainage Layer 118 9.2} 2 128 92
5|10-14| Drainage Layer - 120 8.8 2 128 94
6}10-14| Drainage Layer 119] 9.3} 2 128 93
7110-17] Top Layer 1 123 9.2 2 128 96
8]10-17| Top Layer 126 9.1 2 128 98
9]10-17] Top Layer I 125 8.7 2l 128 98
- . —
NOTE: ‘ |
- Tests performed - in -accordance with -- ASTM'D-2922-81 test method. . -
PLATE
A

J.H. KLEINFELDER & Assocmnslﬂ -
GEOTECHNICAL CONSULTANTS » MATERIALS TESTING FlELD DENS'TY TEST RESULTS

PROJECTNO. L-1359-3




HK14

MAXIMUM OPTIMUM
DRY MOISTURE
CODE DENSITY CONTENT
NUMBER MATERIAL  DESCRIPTION (pct) (% of dry wt.
1 CLAY, green 92 29.3
2 GRAVELLY SAND, brown 128 8.9
NOTES.

(i) Tests were performed in accordance with ASTM D1557-78 = test method.
#(2) Tests with on osterisk are check point resulis utilizing zero-air-void curves.

J.H. KLEINFELDER & ASSOCIATES

GEOTECHNICAL CONSULTANTS « MATERIALS TESTING

~M

PROJECT NO.

L-1359-3

[PLATE

COMPACTION TEST RESULTS
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- pogeUdl ~ RE-RECORUED

Revel lodwstria: Besarve Or@manca Plant,

DOD #a)) ond Bsticoal Industifiel Baserve Fiant
DOD €217, - PeBev-eid

(hMmerices Potash mpd Chemical Cerporstion )

QUITUALDS PEPL

THIS IMDENTURZ, made the l5th day of March, 1yb2, between
the UNITED STATES Of AMERICA, scting by and through the Admimistrator
of Ceneral Services, under snd pursuant to the povers ané sutbority
contained Ln the provisicas of the Federsl Property snd Administrastive
Services Act of 1949 (63 Stat. 377), se smended, eod regulstions and
orders 'rmlpl;kthtrﬂndl!, bereinafter called GOVERIMENT, aad :
AERICAN POTASR CHID(ICAL CORPOBATION, a corporatice duly orgsnized
and sxisting under the lsws of the State of Delaware, bereinafter celled
GRANTER, o )

 WITEESSITR: That the COVERNGENT, for and 1a considsration of
the aum of TIN DOLLARS ($10.00), receipt of which is hereby scknow-
ledgsd, and other good ead valusdle consideration, bas remised, rve-
feased and forever quitclaimed, snd by these presents does Temise,
releass and forever guitclsim, wmto the ssid CRANTEL, end to its
successors asd assigns, thst certsin property being & portiocn of
what is commouly known ss the Basic Magnesium Project in the County
of Clark, State of Bevads, and more particulerly described ss follows:

pARCEL WO, 1.

Seginning at the Section corner common to Sections 1, 2,

11 snd 12, Township 22 South, Range 62 East, W.D.B.&N.; .
thance Borth 1° 16' 15" West 1314.1é feet slong the West line
of Section 1; thence lesving ssid West line South 89" 36' 55"
Rast 1252.59 fest more or less to ths Soutiwesterly lios of
Athol Avemus a3 shown on the Plat of Sierra Vista City,
socorded in Book 2 of Plats, page 5, Clark Cewaty, Bevads
records; themcs South 421° 27' QU' Rast 41,39 fsgt slamg said
Soutiwesterly lise; theace leaving saié Southwesterly lime
Sosth 8° 47' 33" Bast 1285.42 feat te a point sa the Sowth
1ins of safd Ssctisa 1; theace South 99° 31°' 45" Bast 1209.30
foet aleag said Soxth lias to the Quertsr corwsy esmmoe to
said Bections 1 and 12; theace lesving said South lise South
©° 33' 32.5° Vest 1317.21 feet; themcs Bowth §9° 33° OF' Rast
753.00 fost to a polat en the Voot boundary of Zleveath Strest
prejected; theace Sewth §° S1° 37" Bast 767.34 feer alomg said
htmyn_o"m-&.kulnuu-dl.-';
theace lesving said Nest bewndery Becth 63° 17" &9 West
I?.’Mllmuumt-nlhnunuhnht
thareia; themcs ceatisming sleag said femoe ine

$4° 13’ 42.5" Nest 3118.39 feet to the West lime

theace Berth I° 07' OO East 3615.32 fest sleng said West

teo the polat of begimning, o 151.3609 ecres

less.

BEE D, 2.

Bagimming at the Scsthwest cermer of Sectien 12, Towmship
21 Seuth, Range 62 Rast Me. Biablo Bass and meridiam; -
thenoce Berth 51° 51' 4.5 Bast 1371.38 fest ts the trws
poiat of bagimming: PRI : )

Tusnce Borth 8° S51' 37" West 3635.00 fest to a poiat om
the Borth fesce lise of Besic Nesgaeelmm Plaat’; theacs
South B4° 13' 42.5" Bast 2418.12 fest sleag said femce
1ise to sm angle peiat thareis; theacs contisuiag aleag
ssid fence lime South §3° 17' &9 Bast 387.39 feet te &
polat en the West 1ise of Eleveath Strest projected;’

Ay

\ -

pt,)ucm&d o ﬂp*ui 17 to plows ovistana 0-‘\

A 1 s An




WUUT YV VMY YR

Sere. ladustiie. Boseive - 10DABE P.acs

wd B ) ond Bativee: lndestiis, Rescice F.oo
ag ), - S-Mev-eid

amstlcan Petash ad Chemi.o. "~ fpLlol.

thence Bouwth 8° i 21 Rast 1798 Je feet a.ung s8i€ mes’
Iise 1o 8 point fram which the Suutheest (otnar ot dectlaw
12 boars South &&” 23" 177 Best 2039 7B feet, theocs Soutt
01° O8' 27 West 2036.99 feer to the trwe point (f vegioriig
contelalng 1)8.962]1 acres wore or less.

TOCETRER VITH all of the COVERRMINT'S rights, title snc
taterest 1o snd to that certsin essement granted by Stawftey Ches:.:
Company of Bevada, s Sevads Corporstioms, to the Doited States of
Amsrics by easemant deed dated December 10, 1932, recorded May 7.
1953, as docusent Bo. 405819, in Book 70 of Deeds, st page 386,

Official Records of Clark County Revada.

. SmJECT 1O rlgi:u of way, restrictions, Teservations snd
essements existing or of record.

~ 'SAID PROPERTY transferved hereby was duly determined to be
surplus, spd was sssigned to the Censral Services Administration for
disposs]l pursusnt to the Federal Property and Adainistrative Services
Act of 1949 (63 Stat. 377), »» amended, and applicadle rules, orders

snd regulations.

70 SAVI AND TO NOLD, all and singulsr, the said ﬁruiu-,
with the improvements thareon, unto the said GRANTEE, 1ite successors
and asaigns subject to tbe following covensnts, restrictions, conditions

and reservations of tha:

RATIOMAL SECURITY CLAUSE
- Whereas, ths Secretary of Delemse pursuant to section &
(1) of the Baticoal Industrial Baserve Act of 1948 (Pub. Lov BY),
80th Coug.) has desigaated the premises hereby conveyed 8 part of
the Neticmsl Industrisl Reserve for the preduction of Jsmeniws
Perchlorate st ss asmusl capscity sf two (2) sillion peunds per
acath snd 1a the svemt of msbilizstion st the rate of thwres 3)
aillion pownds per month, production to be sttained withis fewr
{4) sonths after sotificatiom, snd, vheress, pursusat ts Sectics
& {(8) of thet sct, it hes suthorised their ‘disposs] subject to &
Baticssl Secwrity Clawse fermulsted ia accordmmce with thet Act;
asw therefore, ia comsiderstice of thelr respective sbligations
wader thls iastrwesat, the partise dereto, fer themselvas, their
heirs, séccessors, sod sssigms, o hereby eatsr imto the terms,
covesants, and conditions hereissfter eet forth which shall, to-
pethar with this peragraph be collectively kaewn aad referrved to
u‘th Satisns]l Security Clewss. : i

ARTICLS I. Dafiaiticws, Yor purpesss of this Clswss
the followiag definitiens will apply: :

{(s) Twa term "premisss” mesms the property tremsforred by
this ipetrument. o :

. (®) The term "assigned fumctiss” means the fusctien for which
the premises have been designsted s part of the Vetional Industrisl
Raserve or for vhich they mey bs bapsafter rodesignated wadsr
Article IX bareef. ‘ oo S

(c) The term ‘production squipment” masns all property,
other tham property tremsferred by this iastrumsat, ar say time
is or sppurtessat to the premises which is secessary to their
sssigned functlion or to thair cwrrest operations. -
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(4) The ters “faciilties means the sum tols. «f the
premieses and the production equipmsnt.

ARTICLE 1I. Majintenance. The Grantee hereby covenants
and sgress that it will maintsin the facllities in such & manner that
they can be placed, within a period of 120 days, in & condition
adequate to perform the sssigned functton of the premises. -

: -

In eddition, the Crantee covenants snd ajrees,
(a) That it will malntsin in sccordance with sound practice

in tha lndn._;gtr'y.‘urul wesr snd tear excepted, that part of the
facilities cecessary for the sssigned fumction of the premises

' _which {s actively baing used in its current operatlions;

(b) That it will not make any slterations to the facilities
vhich would iwpalr performance of the assigned function of the
presises, unless each such slterstion can be restored in a period
of 60 days or less and the sum total thereof restored in 120 days
or less; and ) ' )

: (c) That {t will mot dispose of any production equipment,

or any sachioery snd equipment transferred sa & part of the premises
by this instrusent, the dlisposal of which would {mpsir performance
of the sssigned function of the premises, unlass the items 80
disposed of are immedistely replaced with equivalent items.

PROVIDED, however, That the provisions of this Article
shall not apply to timber structures and their sppurtenances for

‘motre than 10 years from the date bereof, or to machisery snd

equipment for more thas 10 years frem the dste hereof; snd pro-
vided further, that mothing hereia contained shall preveat the -
Crantee from relocating sny machimery of equipmest within the
premises for the purposs of faprovisg operatiag efficiency or
iacressing productive capacity so lomg as the stamlards of care
set forth above are contisuslly cbserved. ’

ARTICLE IIL. Pefeults --(s) Isgpections. The Greates

.asd the Coverameot sutuslly covemaat ssd agres that the lstter

way, sfter resscusdls prior written motice to the Graates, in-

" apect the focilities for the purpose of detoruining vhather the

Crantss s is dafsult o its ebligations wnder this Clawse.

(v) Deternisstisne of defamls. 1If, es s resslt of such
inspecticas, the Govermmsat adjuigss the Graatee is defeult, ft
shall furcish the lstter a writtea ststemeat settisg ferth im
datsi] the grownds es which the allegstisns sre based, follow-
ing which the Crantee shall have thirty days te oubmit evidesce
to the costrery. If is the light of the evidence s¢ preseated,
the Covermment still helds that the Orsates is im defaml:, it
ohall ther afvise the latter of the specific defaults to be
correctsd sad the periods of tims iz which esch cervection m:“t
be campleted, such periods to be a» ressomadble o possible.

() Bapairs ‘y che Covermpens. Ia the event the Grantes
fails to correct {ts dafsults 1o the times stated, the Covermment
shall then have the right to snter the premises for the purpose
of correcting the defsults; and the Cramtes, or its sureties,
will reimburse the Covermment for all costs ibcurred by the
Goveromeat iz meking swch correctioes. The Covermment, or emy
contractor employed By the Govarmment for the purposs, shsll
have such right of sccess to the premises or any part tbereof
§s may bs ascassary to permit such repairs or replacamesnte.,

1
P

.)-.
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ARTICLE 1V, Goverament pytiljgetjon -- (s, Regotiptiot

ot gontfecy. The Crantee snd the Covernment sutuslly covensnt
and agree that, whenever the Coverrnment considers the productive
capacity of the facilities necessary for nations! security pur-
poses, they will jointly undartake to negotiste s contract for
the Grantes to furnish from the facilities the materiale cr
services for which the premises sre designsted & part of the
National Industriasl Reserve.

(b) Repossessipon. The Crantee hereby covenants and agrees

‘that, 1n the event the Government determines such a contrsct 1s

not feasible, or that the Grentse 1s not qualified to furnish the
saterisle or services required, or that s sutuslly satisfactory
contract cannot be nagotiated, the Crantee will turn over te the
Covernment full possession of the premises together with all
structures, improvements, essements, rights-of-way, and other
interests appurtenant thereto (including all rights-of-way over

.‘and across other property of the Grantee necessary or convenient

to the operstion or nse of the facilities) for such time as the
Goveroment deems secessary for national secwrity purposes.

The Grentee further sgrees thar 1t will lease to the Covermment,
upon the lstter's request and for s period co-extensive with the
Government’s repossession of th¢ presises, any or all of the
production equipment owned or controlled by the Grantes. The
Government's rights to such possession sad usage, together with
1ts right to lease properties of the Grantse bereunder, shall
vest on the date set by it in written potice to the Gractee,
wbich date shall be not less than'l5 days from the date of
notice thereof, and shall expire on the terwimation date of
(h:l Batiomsl Security Clause ss provided for in Article XI
below,

{c) Yithdrpva] by the Crgatee. The Crantee beredby covensnts
and agress that, upon the dats set for transfer of the pramises
to the conr-nnt it will l.—-dhnly undertaks to rastore swch
alterations mede by it and to removs such imaprovemsnts, fixtures,
mschinery and other squipment installed dy 1t as the Govermmsent
mey direct, such wndertakings to be completed in the shortest
possible time, but in no event to exseed 120 days from the date
of upo-nu&eu unless othervise agreed wpon batwsen the Cramtee
and the Covermment. Tharsafter, the Crastes shall have mo
Further right to wnter the premises during the period of Covern-
mant possession except with the prior cousent of the letter.
During any period of Covermment possession, the premises msy be
used, occupled, or opersted for or om behalf of the Covermment
by amy govermment depariment, sgency, ageni or by any temant,
contractor, or subcontractor of the Covermment.

ARTICLE V. Compensstion, The Covernment hareby covenants
snd axgrees that, upon sny repossession undsr IV (D) adove, it will
psy the Grantee:

8) At the time of rgpospesgion. (1) Fair and resscmadle

compesation for sll losses, not including loss of profits, fiacurred
by the Crantee or {ts assigneds in respect of vork im process in

the premises which cannot be completed becsuse of rspossession by
tha Covermment.

{11) PFair and reasonable costs incurred by the Crantee or
its assigness in complying with Article IV (c).
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(d) 1 sgch 108 ct po t1; Falr enl ressor.-
sble compensation for the use of the premises as agreed on by the
‘parties bersto at s rats not in excess of preveiling renta.: for
simllar properties.

(11) Feir snd ressonable compensstion for the wse of anv
ptaduction equipment a9 agreed on by the parties hevetc as s rate
not in sxcess of prevailing rental for similer properties.

(c) Srmination of each period of possessioc. Peir
and ressonsble costs Incident to reinpstallaticn of mschinery
aod equipment removed from the premises and restoration of the
pramises to thetir conditions ou the date of repossession by the
Coverament, ressonable depreciation excepted.

Acy failure of the parties to reach agreament ss to what
amounts are fair snd ressonable under this Article shall bde
deemed & dispute of fact within the weaniag of Article XIII
hereof. N

ARTICLE V1. ]nsurance. The Crantee hereby covenants
snd agrees that the proceeds of any insurance wvhich {s required
of the Craentee by the terms of this instrument,or any other agree-
®ent betweer (t end the Covermment, to be placed on the premises
or any part thereof will be spplied, upon damsge to or destruction
of the premises by fire or other insurable casualty, to s restoration
of tbe property, unless the Crantee §3s sxpressly relessed from
such obligation by the Coveroment.

ARTICLE VII. 8 n . The Cramtes hereby
covenants snd agrees mot to sell, leass, smortgage, or otherwise
encumber the facilities without expressly asking ssch sale, lesse,
®ortgage, or sncumbrance smbject to the previsioms of this Nsticoal
Sscurity Clesuse for the remsindgr of its term.

ARTICLE VIII. Partiep, The Grentes and the Covermmemt
sutually agres that the latter, 1a smarcisiag its cvights sad csrry-
ing out its edligations wader this Naticnal Secwrity Clsuss, shall
sct through the Secretary of Defense or such departmsats, sgencies,
or {ndividusls as be may designste, which mey iaclede, without
limitation, the Assistaat Secretaries of Defease (5 and L) and (P
and 1), Board, the Departments of the Aruy, Nevy, or Alr Force,
or the GCensral Bervices istxption. BRefereaces ia thie
Betisnsl Becurity Clawse the t ohall be deamed to rTefer
83 appropriste to the Secretary of Defeass v such departmeats,
agedcies, or individuals o0 he may designate.

ARTICLE IX. mﬁu%mwm
The Covermment hersby covemamts agress thst, wpos s petitio-

- the Gramtee tn-wummwme:mummm,
it will re-evaluate the defemse potantisl of the premises, bot: for
the putposes for which they sre desigaated for iaclwsion ia the
Setiomal Iadustrisl Rassrve aad those for which LI is requested

thay b redesignated, smd will, £f it doams the interests of setiomal
sescurity are best served theredy, asd wpon tsnder by the Cramtee

of vhatever consideration may be requested, changs their dasignation
to that requested by the Crantss. Cooversely, the Coveriment may,
on {ts own faitfative, recommend s redesignaticn to the Cramtes
which, tf scceptable to the latter, shall bes put fnto effect. Be-
Sesignations wmder this parsgraph may be made only by writtes
fastrument and may mot bs requested Dy the Grantes mors often than
oace 1s § msoathe. £
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ARTICLR X Bedilication of ppenépen! y! ‘) Bptivyg!
The Covarmment bereby covensnis suwd agices that

upon 8 petitiom by the Grantee for s teconsléerstion of the
particular applicadility of sny of the terms, cooditlons, rese:
vetions or restrictions of the Metional Becurity Clause, the
Covernment will, if it deems ths interests of matiomsl security
are best served thereby, modify or smend the Clause to the degrec
it sees it upom tender by the Crantse of whatever conslidaratior
way be raquested. Counversely, the Covernment msy, ou lts owr
ipitistive, recommend modifications or smendments to the Crantee,
which, tf scceptable to the latter, shall be put inte effect.

ARTICLE XI.

1 e. The Covermment and the Crantes mutwally covenant
and agree that thelir respective obligations umder this Netioeal
Security Clause, except those of the Crantee to reimburse the
GCovermment wader Article III, or of the Covermmsot to furmish
compensation wmder Article ¥V, and except ss mey be otbarvise
speciflied bereln, shall terminate 10 ysars folloving the date of
this {mstrument or, is the event the Covermment is io poesession
at that time in sccordance with Article IV (b), upon relsase of
possession by the Covernment to the Grantee: PROVIDED, EOWEVER,
That the Coverrment, st ite own election, or upon & petition dy
the Grantee, may receunsider the necessity for continuing sll or
soy part of the Clause in effect and shall, {n the event it
detersines such mecessity no lomger exists, ead upon tender by
the Crantes or vhataver consideration may be requested, revoke
the Clauss, in whels or in part, by exscuting and delivering to
the Grantee s relesse, guitclais deed, or vhstever instrumsnt is
Decesssry to remove the smcumbrence of the Clawse, ar of & part
thereof, from the facilities. '

ARTICLE XII. Coveppaty, It is the imtemtlica of both
the GCrastss sad the Coversment thet thess covessats shall rwn
with the land and bind swbsequent purchesers of the premises
haredy couveyed: PROVIIED, SOMEVIR, That the Crantes shell sot
e lisble for aay vielatiom of sald coveoants by subsaquest owners
of the premises.

ARTICLZ KIIL. Rieputes, Disputes ou questioms of fact
which cansot bs resclved by agreemeat of the parties shall be
éoclded by the Secrstary of Defemss or tha (sstrwmestality duly
sed expressly Sesignated by him, whoese dacision shall be fimal
end conclusive. 1a cemnectien with say proceeding wader this
Article, the Grahtes shall be afforded e eppettumity to be besrd
asd te offer evidence in support of its ewa sase. Peading final
docisien of a dispute hervwsber, the Crantee shell proceed 4ilf-
gontly vith the performamce of its ebligations mmder the Clause.

ARTIQIR IV, Jecetda‘ieg, The Crantee shall forth-
with capse this isstrwment to bs Suly recordsd and shell furn’sh
satliefactory evidence of such to ths Covermment.

ARTICLE IV. Bgving provisiog. The Craatee snd the
Covernment mutuslly covenant gnd agree that wothing im this Clause
shall b constrwed as affecting obligations of the Crantes wader
aoy other provisioss of this iastrument, ezcept that, ia say cases
of isconsistency or asbiguity, the provisicns of this Netiocmal
Security Clowse shall, to the axtent that they impose grester
sbligstions ou the Gramtes, be deamed coutrelliag.

.-‘-
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IN WITMESS WHEREOF . the COVEANMENT has (suseC these presents
to de sascuted s of the day and year firet sbove written

UNITED STATES OF AMIRICA
Acting by end through the
AIMINISTRATOR OF GENERAL SERVICES
S . -
By A T amlhp el
Pred H. Johnston
Chief, Real Property Diviesion
Ctilization and Disposal Service
Geperal Services Administration
Region 9, San Francisce, California

STATY QF CALTFORNIA . )
’ ( 9
City and County of San FPranc:mce )
. - .. .

Or this_~ 7 dav o! LA - 4o . 19¢2, vefore
we, Sigrid £ Anderscn, s ¥clary Pubiic in snd for the City and County
:f Ser Francisce, State -f Ca.ifcrnis, personslly sppesred FRED B
JOHNSTON, knowr tc me tc be the Chief, Real Property Division, Utlli-
tazion and Disposs. Service, Censral Services Administration, Ragloe 9,
Sso Francisco, Caitfornia, and scknowledged that he executed the within

T iostrument oo bebaif cof the Dnited Btates of America, scting by snd
through the Administrator cf General Services.

VITIRSS =y hand end officiel seal.

Lo & Coninne.

7 8igrid B. Asderscn

B Betary Peblie
io end for the City amd Coumty eof
_Sam Trascisco, Stats of Califorsis

My Commissicc Bxpires: March &, 1965

(S8AL)
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NONCOMMERCIAL HAZARDOUS WASTE

DISPOSAL SITE DESIGNATION

KNOW ALL MEN BY THESE .PRESENTS THAT:

For purposes of complying with Nevada Administrative

Code 444.9025, Kerr-McGee Chemical Corporation designates

the following noncommercial hazardous waste disposal site
in Clark County, Nevada:
I.

Being a 1.063-acre tract in the W 1/2 of the NW 1/4 of
Section 12, T22S., R62E., M.D.M., Nevada, and said 1.063-
acre tract being more particularly described by Metes and
Bounds as follows:

COMMENCING at the Northwest corner of
said Section 12; thence S19°-50'-28"E
a distance of 1,977.56 feet to the
Point of Beginning;

THENCE N80°-59'-13"E a distance of
93.22 feet to a point; :

THENCE S09°-01'-31"E a distance of
496.82 feet to a point;

THENCE S80°-59'-13"W a distance of
93.22 feet to a point;

THENCE N09°-01'-31"W a distance of

496.82 feet to the Point of Beginning,

containing 1.063 acres, more or less.
II.

The areé described above by Metes and Bounds is a
closed disposal site for hazardous waste, and its further
use is restricted. It contains the following wastes from
the Kerr-McGee Chemical Corporation's Henderson facility:
approximately 300 cubic yards of mud from the sodium chlo-
rate process which were solidified with an equal volume
of native soil; and approximately 2,900 cubic yards of
contaminated scil from the closure of the S-1 imnoundment,

which stored waste containing chromium from the manufacture

of potassium perchlorate, said contaminated soil having



APPENDIX V



.4,0,9
§ 199p
@ KERR-MCGEE CHEMNICAL CORPDRATION

KERR-McGEE CENTER o OKLAHOMA CITY, OKLAHOMA 73125

March. 30, 1987

'CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Director

Department of Conservation and Natural Resources
Nevada Division of Environmental Protection
Capitol Complex

201 South Fall Street

Carson City, Nevada 89710

ATTENTION: Waste Management Section

RE: Kerr-McGee Chemical Corporation
NVD 008290330 - Henderson, NV

Oear Director:

Attached are Kerr-McGee Chemical Corporation's updated financial
instruments, which demonstrate financial assurance for liability coverage -
and for the estimated cost of closure and/or post-closure for the facilities
listed in the Chief Financial Officer's letter. :

We trust you will find the attached instruments in order, however, 'should
there be any questlons please adv1se me (405) 270-3138. :

Very truly yours,

~ Charlotte D. Hix, Coordinator ya #,////
RISK MANAGEMENT & CLAIMS DEPARTMENT

Im

Attachments

0328G



m \ KERR-MCGEE CYSYICAL (o IFIRATION

KERR-McGEE. CENMTER o OKLA®DMSA ITY. OKLAHUMA 73125

March 27, 1987
CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Director

State of Nevada

Department of Conservation and Natural Resources
Capitol Complex

201 South Fall Street

Carson City, Nevada 89710

Dear Director:

I am the chief financial officer of Kerr-McGee Chemical Corporation,
Kerr-McGee Center, Oklahoma City, Oklahoma 73125. This letter is in support
of the use of the financial test to demonstrate financial responsibIIity for
liability coverage and closure and/or post-closufe care as specified in the
Nevada Administrative Code (NAC) No. 444-9055.

The owner or operator identified above is the owner or operator of the follow-
ing facilities for which liability coverage is being demonstrated through "the
financial test specified in NAC No. 444-9070:

EPA Identification No.
Name & Address

NVD 008290330

Kerr-McGee Chemical Corporation
P. 0. Box 53

Henderson, NV 89015

Region IX

1. The owner or operator identified above owns or operates the folliowing
facilities for which financial assurance for closure or post closure care-
is demonstrated through the financial test specified in NAC No. 444-9070.
The current closure and/or post-closure cost est1mates covered by the test
are shown for each fac111ty

EPA IDENTIFICATION NO. Cost Estimates
Name and Address Closure Post-Closure

NVD 008290330

Kerr-McGee Chemical Corporation N/A $ 121,000
P. 0. Box 53

Henderson, NV 89015

Region IX

0076F



The owner or operator identified above guarantees, through the corporate
guarantee specified in NAC No. 444-9070, the closure and post-closure care
of the following facilities owned or operated by its subsidiaries. The
current cost estimates for the closure or post-closure care so guaranteed
are shown for each facility: NONE

In States where the State of Nevada Department of Conservation is not
administering the financial requirements of NAC 44-9055, this owner or
operator 1is demonstrating financial assurance for the closure or
post-closure care of the following facilities through the use of a test
equivalent or substantially equivalent to the financial test specified in

NAC 444-9070. The current closure and/or post-closure cost estimates
covered by such-a test are-:shown for each facility:

EPA IDENTIFICATION NO.
Name and Address

MSD 990866329

Kerr-McGee Chemical Corporation
607 14th Street, North
Columbus, MS 39701

MSD 081387730

Kerr-McGee Chemical Corporation
Highway 11 South

P. 0. Box 789

Meridian, MS 39301

MOD 007128978

Kerr-McGee Chemical Corporation
Forest Products Division

P. 0. Box 6208

2300 Oakland

Kansas City, MO 64126

TXD 057111403

Kerr-McGee Chemical Corporation:

155 Buchanan Rd.
Texarkana, TX 75501

ILD 020367561

Kerr-McGee Chemical Corporation
P. O. Box 166

Madison, IL 62060

MOD 007129406

Kerr-McGee Chemical Corporation
2800 W. High Street
Springfield, MO 65803

- Cost Estimates

Closure

Post-Closure

$ N/A

$ N/A

$ 387,000

$3,657,000

$3,170,000

$ 670,000

$ 686,000

$ 686,000

$ N/A

$ 828,000

$2,410,000

$ 952,000

4. The owner or operator identified above owns or operates the following
hazardous waste management facilities for which financial assurance for
closure or, if a disposal facility, post-closure care, is not demonstrated

0076F



either to EPA or a State through the financial test or any other financial
assurance mechanism specified in NAC 444-9070 or equivalent or
substantially equivalent State mechanisms. The current closure and/or
post-closure cost estimates not covered by such financial assurance are
shown for each facility: NONE

This owner or operator is not required to file a Form 10K with the Securities
and Exchange Commission (SEC) for the latest fiscal year.

The fiscal year of this owner or operator ends on December 31. The figures
for the following items marked with an asterisk are derived from this owner's
or operator's independently audited, year-end financial statements for the
- .latest completed fiscal year, ended December 31, 19 86 .

0076F



ALTERNATIVE 1

(Thousands of Dollars)

1. Sum of current closure and.post-closure cost estimates. . . . $ 13,567
(Total of all cost estimates listed above)

2. Amount of annual aggregate liability coverage to be demonstrated $ 8,000

3. Sum of lines 1 and 2 . . . . . e $_ 21,567
*4. Total Liabilities (If any portion of your closure or post- $ 145,139

closure cost estimates is included in your total liabilities,
you may deduct that portion from this line and add that amount
to lines 5 and 6) : '

*5. Tangible Net Worth . . . . . . . . .. .. ... e .. $ 616,116
*6. Net Worth .. .......................... $ 619,864
*7. Current Assets . . . . . . . . . .. .. R '$_357,195
*8. Current Liabilities . . . . . . . . . .. ;_ ......... . $__48.,309
9. Net Working Capital (Line 7 minus Line 8) . . . . . . $ 308.886
*10. The sum of net income plus depreciation, depletion and amorti- |
zation . . . . .. ..o L. L. e e e e e e .. . % 82,420
*11. Total assets in U.S. (reguired only if less than . . . . . . . $ N/A
90% of assets are located in the U.S.) .
YES NO
12. Is line 5 at least $10 million? X
13, Is line 5 at least 6 times line 3? X
14. Is line 9 at least 6 times line 3? X
*15. Are at least 90% of assets located in the U.S? D G
- (If not, complete line 16) :
16. Is line 11 at least 6 times line 37 wA
17. Is line 4 divided by line 6 less than 2.0? X .
18. Is line 10 divided by line 4 greater than 0.1? X L
19. Is line 7 divided by line 8 greater than 1.5?7 X .

I hereby cértify that the wording of this letter is identical to the wordihg
specified in NAC No. 444-9070 as such regulations were constituted on the date
shown immediately below.

March 27, 1987 | //7 Zwm;/( M

DATE M. K. Hambrick
Vice President

0076F



ARTHUR ANDERSEN & Co.

20 BrRoaDWAY, SUITE 1200
OxraHoMA CITY, OKLAHOMA 73102
(405) 236-1491

March 27, 1987

Kerr-McGee Chemical Corporation
Kerr-McGee Center

Post Office Box 25861

Oklahoma City, Oklahoma 73125

Dear Sirs:

We have examined the consolidated balance sheet of Kerr-McGee Chemical Corporation
and subsidiaries (the "Company"”) as of December 31, 1986, and the related consoli-
dated statements of income and changes in financial position for the year then
ended and have expressed an unqualified opinion on those statements in our report
dated March 17, 1987. We have not performed any auditing procedures since that
date. Our examination was made in accordance with generally accepted auditing
standards and, accordingly, included such tests of the accounting records and such
other auditing procedures as we considered necessary in the circumstances.

- At your request, we have read the letter dated March 27, 1987, from your chief
financial officer to the State of Nevada Department of Conservation and Natural
Resources to demonstrate both liability coverage and assurance of closure and
post-closure care required by EPA regulations. As further required by such regu-
lations, we have compared the data set forth in Items 4 through 8, and 10, which
the letter from the chief financial officer specifies as having been derived from
the independently audited financial statements as of and for the year ended
December 31, 1986, referred to above with the corresponding amounts in such finan-
cial statements. In connection with this procedure, no matters came to our atten-
tion which caused us to believe that the specified data. set forth in Items 4
through 8, and 10 should be adjusted.

Kerr-McGee Chemical Corporation is a nonpublic entity and, therefore, is not sub-
ject to the requirements of FASB Statement No. 14, “Financial Reporting for
Segments of a Business Enterprise,” and has not voluntarily elected to comply with
that pronouncement. Accordingly, we were unable to, and did not, perfomm the
procedure described in the preceding paragraph with respect to Items 11 and 15.
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This report relates only to the data specified above and does not extend to the
financial statements of the Company, taken as a whole, for the year ended December
31, 1986. It is furnished solely for the use of the Company and the Company's
distribution to the State of Nevada Department of Conservation and Natural

Resources and is not to be used for any other purposes.

Very truly yours,

' N Noduras 5 Qo
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GEOHYDROLOGICAL DESCRIPTION

POST-CLOSURE PERMIT
HAZARDOUS WASTE LANDFILL
KERR-McGEE CHEMICAL CORPORATION
. HENDERSON FACILITY
HENDERSON, NEVADA

~JUNE 19, 1987

Prepared By

Bur ) bt

Bert J. Sm1th _
Division Geotechnical Coordinator
Kerr-McGee Corporation
Engineering Services Division

BERT J. SMITH
CGWP NO. 218
Expires 4/9/1990




TABLE OF CONTENTS

Page

LIST OF FIGURES . . ... un e e e e et e e i
LIST OF TABLES. ... iieiiiinnnn... ettt iii
I 0 o iv
LOCATION AND GENERAL FEATURES. ..ottt it e e e e 1
SITE DESCRIPTION. . ottt ettt ettt et et et e e et e e enannn 5
CCLIMATE . e e e e ettt e 5
GEOLOGIC SETTING. ..ttt ittt ettt ittt ettt et ittt eneennnn 6
Regional Stratigraphy....... .ottt 6

Site Stratigraphy. ...t i i e e e 8
Muddy Creek Format1on .................................... 8
Plio-Pleistocene Alluvial Fan Deposits................... 17
Structural GeOlogY . . i i i i e e e e e 19
Geological History. ...ttt e et e et e 20

0] 003 210 0 20
Regional Hydrogeology. ...cv vttt ittt i i ieenineenn 20

Site Hydrogeology . . vttt ittt ettt ettt 22
Muddy Creek Formation...........oiniiiiinininnnnnnnn. 23

Alluvial Fan Deposits .................................... 25
REFERENCES .ottt e it ittt it et ettt e eeeaienennennn - 31

0685E



Figure

oS WA —

10.

LIST OF FIGURES

. Index Map of the Report Area....... ...
Kerr-McGee Chemical Company Site Location, BMI Complex.......

Regional Stratigraphic Column for the Las Vegas,

TRV U I WY o T 1At
. Generalized Geological Map of the Las Vegas Valley Area......

Site Specific Stratigraphic Column for the Kerr-McGee

Henderson Facility.....covrieiiiiii et iieniennnnn.

East-West Geological Cross Sections for Areas Downgradient
of the P- and S-series Impoundments (A-A') and Units

4, 5, and 6 (B-B') at the Henderson Facility..............
. Geological Cross Sections (East-West) North of the AP
Impoundments Area, Henderson Facility.....................
. Geological Cross Section (North-South) Through the
Henderson Facility. . ...t ittt iie s
. Hydrographs showing Water-Level Fluctuations in Selected

Wells Downgradient from the P- and S-series Impound-

ments at the Henderson Facility........... .o i, .

Hydrograph Showing Water-Level Fluctuations from Selected

Wells North of the AP Impoundments Area, Henderson Facility... 30

0685E



LIST OF TABLES

Table Page

1. Summary of Aquifer Test Results Conducted by Kerr-McGee on
Selected Wells at the Henderson Facility..................... 28

iii 0685E



Plate

LIST OF PLATES

Location
. Map Showing Major Features and Locations of Monitoring
Wells at the Henderson Facility....... ..o, In Pocket
. Map Showing the Elevation of the Top of the Muddy Creek
Formation at the Henderson Facility.......... ... ... ... ... In Pocket
. Map Showing Depth-to-Top of the Muddy Creek Formation and the
Thickness of the Alluvial Fan Sediments at the
Henderson Facility. ...t i it eieienn In Pocket
. Map Showing Saturated Aquifer Thickness for the Alluvial
Deposits in June, 1985 at the Henderson Facility............ In Pocket
. Potentiometric Map for the Near-Surface Aquifer in
June, 1985 at the Henderson Facility............ .. .o ilt. In Pocket
. Map Showing Depth-to-Groundwater in June, 1985 at the
Henderson Facility. ...ttt i . In Pocket
. Map Showing Locations of the Geologic Cross Sections _
at the Henderson Facility.ceeeeeneeeineececeeeacecenocsnnnes In Pocket
iv 0685E



LOCATION AND GENERAL SURFACE FEATURES

The Henderson Facility lies in the Basin and Range Physiographical Province
(Fenneman, 1931). Features of this province consist of linear and
semi-linear north-south trending mountain ranges separated by linear and
semi-linear valleys. The Facility is located in portions of sections 12 and
13, Township 22 South, Range 62 East, about 1/2 mile west of Henderson,

Nevada (Figure 1).

The Henderson Facility (Figure 2) is located within the Las Vegas Valley
(southern edge), a valley that is about 40 miles long and up to 20 miles
wide. The Valley trends south-southwest, and its floor ranges in altitude
from 1500 to 3000 feet. This Valley is a tributary to the Colorado River.
The Las Vegas Valley is bounded on the west by the Spring Mountains; on the
east by Frenchman and Sunrise Mountains; on the north by the Desert, Sheep
and Las Vegas Ranges; and on the south by the River Mountains and the

McCullough Range.

The mountain ranges in the region are generally composed of exposed bedrock
which have steep, often bare surfaces. They rise abruptly above the
gently-sloping valley floor and are surrounded by flat-lying alluvial

deposits extending to the central part of the Valley.

Las Vegas Wash is the major drainmage in the area and represents the base
level of Las Vegas Valley. The Wash is 3 miles north at its nearest
approach to the Henderson Facility. Prior to 1920, Las Vegas Wash carried
no continuous streams of surface water. However, an occasional flash flood

flowed down the Wash. Just after World War I, artesian wells were drilled
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in the upper reaches of the Wash. Uncontrolled water from these wells
seeped into the alluvial material and reappeared as springs farther down the
Wash. Pfesent]y, several points of artificial discharge into Las Vegas Wash
keep it flowing year round and discharging into Lake Mead (Colorado River).
Several tributary drainages flow into Las Vegas Wash from the northeast,

west, and southeast. All of these drainages are intermittent.

The Henderson Facility is located at the southern edge of the Las Vegas
Valley and rests upon alluvial fan sediments from the Black Mountain of the
McCullough Range. This alluvial fan forms a gradual northward sloping
surface underlying the Facility. The topographic elevation at the Henderson
Facility ranges from 1870 (southwest) to 1675 (northwest) feet above mean
sea level (MSL). Topographic features for the Facility are presented in

Figure 2.

de small intermittent streams or ditches cross the Henderson Facility
(Plate 1). The Beta Ditch crosses the Facility just north of the AP ponds
and leaves the property northeast of the C-1 poﬁd. This ditch is tributary
to the Las Vegas Wash. The second unnamed ditch crosses the northern
portion of the Facility and eventually flows into an abandoned gravel pit.

This conducts storm water only.

The principal city in the area is Henderson, Nevada, with a population of

24,363 in 1980. Las Vegas, Nevada is 7.5 miles northwest of the Facility.
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SITE DESCRIPTION

The Kerr-McGee Henderson Facility is located in the Henderson Industrial
Complex which was the site of the Basic Magnesium Incorporated (BMI) plant
operated by the U.S. Government during World War II. The Henderson Facility
is involved in the manufacture of industrial chemicals which are: sodium
chlorate, ammonium perchlorate, manganese dioxide, boron trichlorate, boron
tribromide, elemental boron, and sodijum perchlorate. A site map is

presented in Plate 1.
CLIMATE

The climate in the Henderson, Nevada area is typical of the arid southwest
with precipitation falling in two clearly defined rainy seasons. During the
winter, frontal storms pfoduce low intensity rainfall over large areas.

Some frontal storms also occur during the summer, but most rainfall during
.this season results from thundershowers occurring during periods of influx
of warm, moist tropical air. Over one-third of the four inches of annual
average rainfall at Las Vegas McCarran Airport (2162 feet elevation) falls
as short term, high intensity rainfall during these thunderstorms, which can
be quite severe and result in flash floods. Most documented floods in Las

Vegas occurr during July and August.
The mean daily maximum temperaturé at Las Vegas McCarron Airport ranges from

13.0°C (Celsius) in January to 40.5°C in July; the mean daily minimum

temperature for the same months ranges from 0.5°C to 24.5°C.
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The potential annual evaporation from lake and reservoir surfaces ranges

from 60 to 82 inches, or roughly 15 to 20 times the annual precipitation.

GEOLOGIC SETTING

Regional Stratigraphy

The Henderson Facility is located at the southern edge of the Las Vegas
Valley. Las Vegas Valley lies along a boundary separating areas of
strikingly different geology. The mountain ranges bounding the east, north,
and west sides of the Valley consist primarily of Paleozoic and Mesozoic
sedimentary rocks (limestones, sandstones, siltstones, and fanglomerates).
The mountains on the south and southeast consist primarily of Tertiary
volcanic rocks (basalts, rhyolites, and andesites) that lie directly on

Precambrian metamorphic and granitic rocks.

The 'Las Vegas Valley occupies a deep structural basin that has been filled
with a thick sequence of sediments. Beginning in Miocene time, a thick
sequence of alluvial and lacustrine sediments began accumulating in the
Basin. In the Las Vegas area, the earliest of these deposits are the Thumb
and Horse Springs formations of Miocene-age. These formations outcrop in
the Frenchman Mountain area, where they consist primarily of limestone,
sandstone, siltstone, and conglomerate. These formations occur at depths of

at least from 3000 to 3700 feet in the Las Vegas area.

Overlying the Thumb and Horse Springs formations is the Muddy Creek
formation. The Muddy Creek formation is a multi-colored, poorly to
well-consolidated siltstone, clay, and sand with minor intercalated

fanglomeratic horizons. The fine-grained facies is most common in the Las
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Vegas area, but near the mountains the coarse-grained facies becomes
prominent. The Muddy Creek formation reaches thicknesses of 3000 feet and
occurs at depths from 0 to 3000 feet in the Las Vegas area. The Muddy Creek
formation is typically flat lying to gently tilted and has been cut by many
small faults. The surface configuration of the Muddy Creek formation is
often characterized by erosional features which give considerable relief to

jts surface in some areas.

The Muddy Creek formation is unconformably overlain by Plio-Pieistocene
basin fill sediments. These sediments represent semi-continuous sedimentary
filling of the Basin that was probably periodically interrupted, either by
nondeposition or erosion. Distinct subsurface beds are generally thin,
discontinuous, and laterally variable making Basin wide correlation
difficult. Three depositional facies are recognized in the Plio-Pleistocene
depositional period. These are: 1) coarse-grained piedmont alluvium, 2)
fine-grained fluvial and lacustrine basin fill, and 3) "blue" lacustrine

clay.

The coarse-grained piedmont alluvium consists of coalescing sequences of
alluvial fans (as in the Henderson area) and sediments flanking the mountain
ranges of the Valley. These deposits adjacent to the McCullough Range

contain almost all volcanic fragments and thin toward the mountain range.

The fine-grained fluvial and lacustrine basin fillbcrops out along the axis

of the Basin and is not present in the Henderson area.
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The third facies noted above is the "blue" clay. The "blue" clay is
laterally extensive in the center of the Basin, where it is encountered at

depths of 480-600 feet.

Figure 3 presents the generalized regional stratigraphic column for the Las

Vegas Basin. Figure 4 is a generalized geologic map of the Basin.

Site Stratigraphy

This section describes only the geological units of greatest significance to
the Henderson Facility site hydrogeology. The geological units include the
upper 200 feet of the Muddy Creek formation and overlying alluvial fan
sediments, each of which is discussed below. A detailed site stratigraphic

column is presented in Figure 5.
Muddy Creek Formation

The Muddy Creek formation of Pliocene age underlies the Henderson Facility
in the subsurface. This formation consists of brown- to reddish-brown silty
clay and clayey silt. Thin, discontinuous lenses of fine sand and silt may

be present locally.

The upper 200 feet of the Muddy Creek formation at the Henderson Industrial
Complex were extensively investigated by neighboring Stauffer Chemical
‘Company. Five wells were drilled to depths of 230 feet. All of these
wells are within 2000 feet of the Kerr-McGee Henderson Facility. Similar
geological conditions exist over the entire Henderson Industrial Complex and
the logs of these wells are representative for the Henderson Facility. The

lithology encountered when drilling these wells indicated that no
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recognizable sand or gravel (permeable) horizons were encountered in three
of the wells and silty clay was the predominant 1ithology encountered in

these wells. Two wells encountered thin sand zones at 127 and 220 feet.

However, Geraghty and Miller (1980), indicate that these sands have limited
areal extent because they were not encountered in neighboring wells that
penetrated this formation to at least 230 feet. Also, wells completed
within these sand horizons indicated that a positive grdundwater head
differential exists over the groundwater levels noted in the "Near-Surface"
aquifer. This pressure differential prevents downward leakage of shallow

groundwater to these deeper permeable strata (Geraghty and Miller, 1980).

Over 100 monitoring wells and test borings have been drilled on the
Henderson property. Most of these wells penetrate the upper 5 to 20 feet of
the Muddy Creek formation. Logs prepared from these wells indicate that the
upper 2 feet of the Muddy Creek formation typically consists of a brown
clayey silt followed by brown silty clay. Thin, discontinuous fine sand and
silt lenses may be locally present. The fine-grained nature of this
formation (silty clay) is of utmost importance since it effectively inhibits

extensive vertical migration of any contaminant at the site.

The upper surface of the Muddy Creek formation has been modified through
erosion. An erosional surface is evident on the top of the Muddy Creek
formation and was caused by an anéiént drainage system. Referring to Plate
'2, the configuration of the top of the Muddy Creek formation is shown
beneath the Henderson Facility. The predominant feature of this map is the
northward sloping surface of this formation. The surface slopes at

gradients that range from 0.80% (42 feet/mile) to 5.4% (285 feet/mile) with

0685E
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an average of 2.5% (132 feet/mile). Five major erosional features are
evident upon examination of this map. A buried erosional channel appears to
start near pond AP-5 and strikes north along a line to well M-23. An
interfluve area is suggested to exist east of this channel and strike
northward. A second interfluve area exists west of this channel and also
strikes northward (from wells H-38 to to MC-20). A major buried channel
exists (along a line from wells H-23 to MC-56 to MC-50 to H-51) in the
northwest corner of the Henderson Facility. Stauffer Chemical Corporation
is currently operating a groundwater interception system over the width of
this channel. This buried channel trends northeast. A third interfluve
area occurs due west and bounds the western side of the channel. Definition
of where these buried channels and adjacent interfluves occur is of utmost
importance because they greatly control the occurrence and movement of
groundwater beneath the Henderson Facility. Typically, the erosional
channels contain greater thicknesses of more permeable sands and gravels
than the interfluve areas adjacent to these channels. The role of these
channels in groundwater occurrence and movement beneath the site is

discussed more fully in the section titled Site Hydrogeology.

A map showing depth-to-top of the Muddy Creek formation is presented in
Plate 3. The depth-to-top of the Muddy Creek formation varies from 19.5 to
55 feet over the site. Examination of this map shows the presence of
interfluve areas (near wells MC-59, M-18, and MC-60) with the intervening

buried channel systems (near well M-27, and wells MC-80 to H-51).

The configuration of the Muddy Creek formation is shown more clearly in the
geologic cross sections presented in Figures 6, 7, and 8 (Line of section

shown on Plate 7). The cross sections in Figure 6 shows very little Muddy

0685E
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Creek relief along section A-A' near Units 4, 5, and 6. Section B-B' shows
the existence of an erosional channel from wells M-4 to CLU-1, north of the
steam plant. The geological cross sections presented in Figure 7, shows the
presence of a small channel system along section C-C'. A major channel
system is indicated along section D-D'. The cross section (E-E') in Figure
8 shows the general configuration of the Muddy Creek formation in a
north-south direction. It is evident from examination of these sections
that the buried channel systems in the area trend in a northerly direction,
are narrow, and become more entrenched into the Muddy Creek formation in

this direction.
Plio-Pleistocene Alluvial Fan Deposits

The Kerr-McGee Henderson Facility is situated over alluvial sediments
derived from erosion of the McCullough Range (1 mile south of Kerr-McGee)
that form northwest-sloping coalescing alluvial fans. These alluvial fans

| were deposited during the infrequent flood runoff periods and were deposited
on the older erosional surface of the Muddy Creek formation. The thickness
of these deposits varies locally depending upon the erosional configuration
of the Muddy Creek surface. Generally, these alluvial deposits thicken from
south to north beneath the Henderson Facility. Plate 3, shows the thickness
of the alluvial fan deposits which is also the depth to the top of the Muddy
Creek formation. These sediments are thickest over the erosional channels
“and thinnest over 1nfervening interfluve areas. Thickness of these

sediments range from 19.5 to 61.5 feet beneath the Henderson Facility.

The lithology of these deposits consists primarily of a reddish-brown,

heterogeneous, poorly sorted mixture of sand and gravel (volcanics) with
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lesser amounts of silt and clay. Boulders and cobbles are common. Due to
their mode of deposition, no distinct beds or units are continuous over the
Henderson Facility. Distinct lTayers are only present in the form of gravel
beds cemented with caliche (calcium carbonate), present only in the

northwest corner of the site. Since caliche is not found elsewhere on the

site it will not be discussed further.

A major feature of these alluvial deposits is the stream deposited sands and
gravels that were deposited within the old channels developed on the Muddy
Creek formation. These deposits conform to the old channel boundaries which
were characteristically Tinear and narrow in configuration. These "channel
fill" deposits are typically more uniform sands and gravels (few fines) and
show higher permeability than the adjacent poorly-sorted alluvial deposits.
Once the old erosional channels were filled with the "channel fill" deposits
they were encased by the poorly-sorted alluvial fan deposits. The
importance of these "channel fill" deposits is that they greatly affect and

control the occurrence and movement of the groundwater.

Often times a distinct formation change between the Muddy Creek formation
and alluvial sedimehts does not exist. Normally, a 5-foot transitional zone
occurs above the Muddy Creek formation where small white clayey silt lenses

are interbedded with sand and gravel.

The geologic cross sections presented in Figure 6, 7, and 8 shows the
thickness and distribution of the alluvial deposits. Typically deposits
found in the erosional channels are "clean" sands and gravels (with few

fines) as compared to other alluvial fan deposits.
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Structural Geology

The structural features of those strata pertinent to this investigation
(Muddy Creek Formation and overlying basin-fill alluvial fan deposits) are

discussed below.

The Muddy Creek formation is generally flat lying to gently tilted in
surface exposures. It has been cut by many small faults and has 1oca11y
been severely disrupted. This formation is sheared and tilted in the Las
Vegas Wash area, and it is in sharp fault contact with the Frenchman

Mountain Block.

The structure within the Plio-Pleistocene basin fill is characterized by a
series of generally north-south trending faults. These faults are thought
to result from natural consolidation of basin-fill sediments and are
referred to as "compaction faults" by Bell (1981). These faults are
typically marked by escarpments exhibiting heights up to 100 feet or more.
These escarpments have also been considerably modified by erosion in many

areas and are shown on Figure 4.

There are no recognizable structural features present in the Muddy Creek
formation or overlying alluvial fan Plio-Pleistocene basin-fill deposits

that underlie the Kerr-McGee Henderson Facility.
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Geological History

The geologic history of the Henderson region is characterized by repeated
periods 6f deposition, uplift, igneous activity, and erosion. Thick
sequences of marine sedimentary deposits accumulated throughout Paleozoic
and Mesozoic time, with periodic interruption by orogenic (crustal
deformation) activity. Continental-type sedimentary deposition and
widespfead volcanic and fault activity continued through Cenozoic time.
Thick deposits of volcanics were extruded over broad areas and accompanied
by strike-slip faulting during mid- to late-Tertiary time. The volcanic and
tectonic activity peaked during the Miocene epoch. Following this volcanic
and tectonic activity in Miocene time, and continuing through Pliocene time,
a thick sequence of alluvial and lacustrine sediments were deposited in a
deep structural basin. These deposits included the Horse Springs and Muddy
Creek formations. Following deposition of the Muddy Creek formation, a
period of erosion occurred. The erosional period was followed by periodic
deposition of Pleistocene coarse-grained alluvial deposits consisting of

~coalescing sequences of alluvial fans flanking the mountain ranges.

HYDROGEOLOGY

Regional Hydrogeology

Nearly all of the groundwater supply in Las Vegas Valley comes from what
~ Harill (1976) has termed the "Valley-Fill Groundwater Reservoir." This
reservoir consists of the Muddy Creek formation and the overlying

Plio-Pleistocene basin-fill sediments.
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The aquifer system was originally subdi?ided into two major components by
Maxey and Jameson (1948): 1) The Near Surface Water and 2) the Confined
Water. The Confined MWater was further'divided into three zones - shallow,
middle, and deep. The Confined Water aquifer, as defined by Maxey and
Jameson, is recognizable only in the central part of the Basin and does not
allow for correlation to other parts of the Basin. Harrill therefore,
prefers to use the terms: 1)"Near Surface" Reservoir and 2) "Principal
Aquifers", where the "Principal Aquifers” includes the original subdivisions

by Maxey and Jameson as well as other recognized zones.

The shallow and middle zones of the Confined Water aquifer are the major
sources of pumped water in Las Vegas Valley. These zones occur in the
thickest sequences of Plio-Pleistocene valley fill deposits. These two
zones are not present in subsurface in the Henderson area (including the
bHenderson Facility) due to the thin deposits of these sediments. The deep
zone of the Confined Water system is believed to exist in the Muddy Creek
formation. The shallow, middle, and deep Confined Water zones tapped by

| wells in the central part of the Las Vegas Valley occur at depths of about

200-450, 500, and 700 feet respectively.

Recharge to the "Principal Aquifers" is from runoff from precipitation
occurring in the surrounding mountains which infiltrate the alluvium along
the valley margins. Recharge also occurs through upward flow between
aquifer systems. Discharge is prfncipa]ly through evapotranspiration,

pumping from wells, and recharge to the "Near-Surface" aquifer system.
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The "Near-Surface" aquifer is found at the top of the Muddy Creek formation
usually in the overlying alluvial sand and gravel deposits. The
"Near-Surface" aquifer may also occur in the upper portions of the Muddy"
Creek formation. A1l aquifers in Las Vegas Valley are separated by thick
sequences of low-permeability, fine-grained sediments. Interconnection
between all aquifers in the Valley only occurs through upward leakage along
fault zones and through semi-confining layers. This upward leakage
recharges the "Near-Surface" aquifer which is augmented by artificial
recharge from irrigation and dther forms of artificial water application to
the land surface. The upward leakage between aquifers prevents the downward
movement of groundwater from the "Near-Surface" aquifer. Little recharge
occurs in the Valley itself from precipitation which is largely consumed by

evapotranspiration.

Site Hydrogeology

The geological units which are important to this investigation are the upper
portions of the Muddy Creek formation and the overlying alluvial fan
sediments. This aquifer is termed the "Near Surface" aquifer as described
above. The deeper "Principal Aquifer” will not be discussed since it is
several hundreds of feet deep and is separated from the "Near Surface"
aquifer by low-permeability fine-grained sediments. Since groundwater at
the Henderson Facility is contained within both the alluvial fan sediments
and the upper portions of the Muddy Creek formation, a discussion of each

hydrogeologic environment will be presented.
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Muddy Creek Formation

Groundwater occurs in the upper portions of the Muddy Creek formation
beneath the Henderson Facility. Typically, groundwatér is found within the
Muddy Creek silts and clay over the southern and west-central portions of
the Facility. Referring to‘Plate 4, the areas where the "Near-Surface"
groundwater is contained within the Muddy Creek formation is indicated by
zero or negative lines of saturated thickness. All groundwater in areas
south of the zero boundary line lies within the Muddy Créek formation while
groundwater found north and east of this line lies within the alluvial
deposits. As shown in Plate 4, the groundwater may occur at depths as much

as 17 feet below the top of the Muddy Creek formation.

Groundwater found within the Muddy Creek formation downgradient from past
contaminant source areas show chromium levels above background. Results of
laboratory vertical permeability tests on undisturbed samples from the Muddy
Creek formation at neighboring Stauffer Chemical Company (<2000' west of
Kerr-McGee) indicate that the upper 10 feet of the Muddy Creek formation has
a vertical permeability of between 1.2 x 1077 cm/sec (2.5x107°

gpd/ft?) to 2.0 x 107° cm/sec (4.2x107% gpd/ft®) with an average of

5.85 x 1077 cm/sec (1.2x107% gpd/ft?), (Geraghty and Miller, 1980).
Kerr-McGee performed field permeability tests at four wells the Henderson
Facility (M-9, M-11, M-12, and M-13) completed in the Muddy Creek

formation. These tests indicate fhat the Muddy Creek formation has a
horizontal permeability or hydraulic conductivity ranging from 6.5 gpd/ft*
(3.1x107* cm/sec) to 54.5 gpd/ft? (2.6x107° cm/sec) with an average of

29.1 gpd/ft? (1.4x10'3 cm/sec). The average hydraulic‘gradient over

areas where the groundwater occurs within the Muddy Creek formation at the
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Henderson Facility was measured to be an average of A%-: .027.
Transmissivity values varikd from 45.2 to 180 gpd/ft and averaged 89.1
gpd/ft. The storage coefficient was taken from aquifer test data developed
~ from Stauffer Chemical (Hall, 1983). The average storage coefficient was

.053.

Using Darcy's flow equation and an effective porosity of 0.20 for the thin
sand and silt stringers, an average flow velocity of 0.53 feet/day was
calculated for groundwater flowing through the Muddy Creek formation.
Because this velocity seems somewhat high for flow through clays, small sand
and silt stringers and lenses within the upper part of the Muddy Creek
formation may account for most of its permeability, and groundwater flow is
principally occurring through these small zones. These small lenses appear

to be in communication with the overlying alluvial aquifer.

Groundwater moves in a northwesterly direction through the Muddy Creek
formation and over most of the site as shown in Plate 5. The groundwater
gradient is uniform over most of the site except near the pumping
depressions caused by Stauffer Chemical's interceptor well field in the
northwest portion of the Henderson Facility. The gradient varies from 1.2%

to 2.7% (excluding Stauffer's recovery area) and averages 1.5%.

Nater-level data collected from June, 1983 to June, 1985, from Muddy Creek
monitoring wells M-11, M-12, and M—13 show small groundwater fluctuations of
1.3, 1.68, and 1.2 feet respectively, over this period and appear to be a
result of seasonal climatic changes. The groundwater is typically at its
lowest levels during the spring months and at its highest levels during

early to Tate fall.
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Alluvial Fan Deposits

Alluvial fan deposits outcrop over the entire Henderson Facility and overlie
the Muddy Creek formation. Over the southern and west-central half of the
Facility the alluvial fan deposits are unsaturated. Referring to Plate 4
and Figure 8, the unconfined alluvial fan deposits become saturated (contain
groundwater) north and east of the zero saturated thickness line. South and
west of this line the unconfined groundwater lies within the Muddy Creek
formation. The saturated thickness map (Plate 4) for the alluvial fan
deposits indicate that these deposits range from O to greater than 27.7 feet:
in saturated thickness. Generally the larger zoneé of saturation occur over
the buried "channel fill" deposited in stream channels developed on top of
the Muddy Creek formation. The smallesf zones of saturation occur over the
interfluve areas that.separate these old channel systems. An examination of
the saturated thickness map (Plate 4) indicates there is a buried stream
channel trending north-northeast from pond AP-5 as evidenced by the lafge
saturated thickness of the alluvial deposits in this area. A second channel
system is indicated in the northwest corner of the map and in fxct was

previously defined by Stauffer Chemical (Hall, 1983).

The greatest depositional thicknesses of alluvial fan sediments occur within
the old stream channel system developed on the Muddy Creek surface.
Referring to Plate 3, the thickness of the alluvial fan deposits vary from

19.5 feet at well MC-59 to 61.5 feet at geological boring MC-17.

The depth-to-groundwater map presented in Plate 6 indicates that the
depth-to-groundwater varies from over 55 feet at the southern portion of the

Facility to 5 feet in the northeast corner near well PG-103. The
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depth-to-groundwater decreases in a northeasterly direction until it reaches
the vicinity of the AP impoundments. From the AP impoundments to the north
property boundary the depth-to-groundwater decreases rapidly east to
northeast. The reason for the rapid decrease in the depth-to-groundwater
toward the east-northeast (near well PG-103) is believed to be influenced by
the erosional configuration of the Muddy Creek formation or relatéd to

structural features that may be present in the subsurface, such as a fault.

Because of the variability in alluvial fan deposition and saturated
thickness of the alluvial deposits, no specific or average permeability or
transmissivity value have been used to describe the groundwater flow
velocity in these deposits. Typically the "channel fil11" deposits which
are found in the old buried stream channels developed on top of the Muddy
Creek formatiQn are much more permeable than the deposits in the interfluve
areas that separate the buried channel systems. The higher permeability
and transmissivity noted for the "channel fill" deposits probabiy is a
result of reworking of‘these sediments by stream action and lesser amounts

of fine materials present.

The groundwater velocity was calculated for the alluvial deposits using
Darcy's equation, assuming an effective porosity of 0.20 and using an
average gradient of 0.015, varied from 0.5 to 16 feet/day. The greatest
groundwater velocity of 16 feet/day occurred within the "channel fill"
deposits near well M-27. The lowést groundwater velocity of 0.5 feet/day
'was from an interfluve aréa north of pond P-3 (well M-4) where poorly sorted
alluvial fan deposits occur. Intermediate values of permeability,
transmissivity, and flow velocity probably occur between the crests of the

interfluve areas to the center of the “channel fill" deposits.
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The transmissivity of the alluvial deposits ranged from 231 gpd/ft at well
M-4 (interfluve area) to 23,786 gpd/ft at well M-27 "channel fill" deposits.)

The hydraulic conductivity varied from 50.2 gpd/ft? (well M-4) to
1496 gpd/ft® at well M-27. The storage coefficient, as determined by
Stauffer Chemical Corporation from numerous pumping tests, averages 0.053

(Hall, 1983). A summary of Kerr-McGee aquifer tests is presented in Table 1.

Water table fluctuations are noted in several wells completed within the
alluvial deposits at the Facility. Figure 9 shows water-level fluctuations
for wells north of the P- and S-series impoundments from June, 1983, to

. June, 1985. Maximum water-level fluctuations in any one well varied from
1.54 to 2.55 feet and averaged 2.07 feet. MWater-level fluctuations (Figure
10) in the areas north of the AP impoundments show maximum fluctuations for
the period of record (June, 1983 to June, 1985) between 1.72 to 3.08 feet
and averaged 2.25 feet. These groundwater fluctuations are the result of
seasonal climatic changes with groundwater at its lowest level during the

spring months and at its highest level during the fall.
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_TABLE 1.

ON SELECTED WELLS AT THE HENDERSON FACILITY.

SUMMARY OF AQUIFER TEST RESULTS CONDUCTED BY KERR-McGEE

TRANSMISSIVITY HYDRAULIC CONDUCTIVITY
WELL gpd/re
SLUG METHOD JACOB SEMI-LOG || SLUG METHOD | JACOB SEMI-LOG
Bouwer and Rice, 1976 Drawdown Drawdown
M-2 1219 --- 313 ---
M-2 -—-- 1764 ——- 453
M-3 2379 — 983 .-
M-4 231 ——- 50.2 .ea
M-8 3628 -—- 834 .-
M-9* 180 --- 54.5 -——-
M-11%* --- 79.2 -—-- 8.5
M-11* 61. --- 6.5 .
M-12* 45, - 19.2 -—-
M-13* 70. .- 36.1 -
M-15 4717 --- 306 ---
M-17 1445 .—- 182 ——-
M-27] 23,786 - 1496 -

Note: *Aquifer test conducted on viuddy Creek clays
]Aquifer test in “Channel Fil1" Alluvial Deposit
A1l other aquifer tests were conducted on Alluvial fan deposits -
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