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July 24, 1987

CERTIFIED MAIL NO. P-519 568 454 
- RETURN RECEIPT REQUESTED

Mr. Thomas J. Fronapfel, P.E.
Environmental Engineer
Waste Management Section i
Nevada Department of Conservation and Natural Resources 
Division of Environmental Protection
201 South Fall Street 5
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 III.

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

14 requested items contained in your formal request for

permit application dated January 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 NDEPs plan
approval is attached as Appendix II and Kleinfelder Engi
neering Companys certification of closure is attached as

Appendix III

The majority of the information formally requested in

your January 1987 letter is contained in several docu
ments previously submitted in support of the closure
activities Therefore KMCC provides responses in the order

presented in NDEPs 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.

PSC: j

Attachments as stated.

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

Sincerely

KERR-McGEE CHEMICAL CORPORATION

Patrick S. Corbett 
Plant Manager
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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 

III. .

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.

HENDERSON FACILITY

HAZARDOUS WASTE LANDFILL

POST CLOSURE PERMIT APPLICATION

July 1987

This application addresses items outlined in NDEPs letter dated

January 1987 requesting submittal of post closure permit for the

closed landfill

Item Description of Facility 270.14b1
Kerr-McGee Chemical Corporations 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 Subsequent to NDEP plan approval

the hazardous waste landfill was closed

The approved Closure/Post Closure Plan is attached for your

reference as Appendix NDEPs approval is attached as Appendix II

and Kleinfelders certification of closure is attached as Appendix

III

Item_______ Description of Waste Previously Handled

at the Facility 270.14b2

The landfill Closure/Post Closure Plan Section III.A and

provides 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



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 IV.

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 Location standards 270.14b11IIIV
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 100 year flood plain

Item PostClosure Plan 270.14b13
The Closure/Post Closure Plan for the Hazardous Waste Landfill is

attached as Appendix The plan was submitted to NDEP on October 25

1984 and approved by NDEP on April 16 1985 copy of NDEPs approval

letter is attached as Appendix II

Item Notice in Deed 270.14b14

Notice of the closed facility Hazardous Waste landfill location

has been recorded with property deed of trust copy of this notice

is attached as Appendix IV

Item Post Closure Care Fund and Cost Estimate 9270.14b16

Attached as Appendix are KerrMcGee Chemical Corporations

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 Topographic Map 270.14b19

topographic map prepared in accordance with requirements in

270.14B19 is attached as Appendix VI Included on this map are any

site areas identified as being within 100 year flood plain The

closed landfill does not lie within 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

Item Post-Closure Landfill Requirements 270.21e

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 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

Item Groundwater Monitoring Requirements as specified in 270.14c

Section III.G of the Closure/Post Closure Plan describes the

groundwater monitoring plan for the closed landfill summary of the

groundwater monitoring data obtained during operation and since

closure is attached as Table

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

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

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: Information 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( j )

As stated in the Closure/Post Closure Plan, Sec. III.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 IV.3 of the Closure/Post Closure Plan describes the post 

closure monitoring inspection schedule. This inspection routine is 

effective and no changes are anticipated.

Items 10 11 12 Information on Solid Waste Management Units and

Release from those Units 264.101 Financial

Reponsibility for corrective action if appli

cable 270.14b16 Exposure information 270-

10j

As stated in the Closure/Post Closure Plan Sec III.C and

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 landfills 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 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 270.14b5
Section IV.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
CaSOi, 6%*
Ca(OH)2 4%

Sodium Salts
NaCl03 22%
NaCl 1%

Moisture 43%

Carbon 33%

Silica as Si02 190 mg/kg

Chromium (Total) 1800 mg/kg

Chromium (VI) 1000 mg/kg

*Percentages are by weight

TABLE

CHLORATE RECOVERY MUD

TYPICAL ANALYSIS

Constituent

Calcium Salts

Ca504 6%
CaOH2 4%

Sodium Salts

NaC1O3 22%

NaC1 1%

Moisture 43%

Carbon 33%

Silica as 5i02 190 mg/kg

Chromium Total 1800 mg/kg

Chromium VI 1000 mg/kg

Percentages are by weight



TABLE 2

SUMMARY OF LANDFILL MONITORING

January 1987

Well # Designation Constituent

M-5 Upgradient pH
Sped
TOC
TOX

M-6 Downgradient pH
Sped
TOC
TOX

M-7 Downgradient pH
Sped
TOC
TOX

H-28 Downgradient pH
Sped
TOC
TOX

*Units: pH = Std units
specific conductance = umhos/cm 
TOC = Mg/L 
TOX = Mg/L

DATA

Concentration*

6.5
9800

63
42

7.0 
1700

13
6.5

6.9
8200

38
7.4

7.4 
8900

6.4
6.0

TABLE

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
Tx Mg/L
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CLOSURE/POST-CLOSURE PLAN 

FOR HAZARDOUS-WASTE LANDFILL

I. 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.

\ The plant has been in operation since 1945 and manufac­
tures several electrochemical products, including man­
ganese dioxide, sodium chlorate, and ammonium perchlo­
rate. The facility was acquired by Kerr-McGee Chemical 

Corporation in 1967 by its acquisition of American Potash 
& Chemical Corporation, and has since been operated by 
KMCC. .

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

° Twenty-6©*^ air emission source permits issued 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.

0 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 low levels of chromium in the 
wastes. Two of these units were surface impoundments 
designated S-l and P-1, for which closure/post-closure 
plans were submitted to Nevada DEP on April 9, 1984.
Applicable data contained in the S-l 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 landfill has
not received any waste since thats

CLOSURE/POST-CLOSURE PLAN

FOR HAZARDOUS-WASTE LANDFILL

BACKGROUND

The Kerr-McGee Chemical Corporation KMCC Facility at

Henderson Nevada is located on Lake Nead Drive off
Water Street 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 location map is attached in Appendix
The closest residence is approximately 5/8 mile

northeast of the landfill

The plant has been in operation since 1945 and manufac
c-rE tures several electrochemical products including man

ganese dioxide sodium chlorate and amznonium 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

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

Twentyr air emission source permits issued by
Clark County Nevada APCD

Water discharge NPDES permit NV0000078 for once-

through non-contact cooling water No discharge of

processrelated water is permitted

Interim status Part authorization for the manage
ment of hazardous wastes under RCRA administered by
the Nevada DEP and 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 low levels of chromium in the
wastes Two of these units were surface impoundments
designated S-l and Pi for which closure/postclosure
plans were submitted to Nevada DEP on April 1984
Applicable data contained in the Si closure plan are

included in Appendix III An onsite NW 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 landfill has
not received any waste since thats
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date. The locations of the landfill and impoundments 
S-l and P-1 are shown in Figure 2, Appendix I.

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

II. 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 II.

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

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

2. Cover the landfill with a layer 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, shape, 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.

date The locations of the landfill and impoundments
S-l and P-i are shown in Figure Appendix

After closure of the MW landfill as well as surface
impoundments S-l and P-i KMCC wishes to keep its gener
ator status and dispose of all HW offsite at corner
cially permitted disposal facilities

II SUMMARY OF CLOSURE/POST-CLOSURE CARE PLAN

This closure plan amends all closure plans previously
prepared for the HW landfill at the Henderson Facility
and copy is on file at the plant office This plan
together with the closure/postclosure care plans for

the surface impoundments submitted to NDEP on April
1984 covers all HW TDS units at the Henderson Facility

copy of EPA form 3510 Part application as amended
dated July 13 1982 is attached in the Appendix II
survey plat showing the location of the MW landfill
cell and analytical data supporting the exclusion of

ponds AP-l AP-2 and AP-4 are also included in Appen
dix II

Closure and postclosure care of the landfill will be

done by the following major steps

Leave contents of MW landfill in place and undis
turbed

Cover the landfill with layer of compacted clay
overlain with 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 feet beyond the perimeter
of the cell

3. Grade shape and contour the cover to 35 percent
slope in accordance with engineering design and

construction specifications given in Appendix IV

Install diversion berms around the cell over suff

cient to protect against oncein25year rainfall
event

Monitor and maintain site for 30 years or petition
NDEP for review when it is evident there is no

impact on groundwater

Proper notice will be made in the deed of the exis
tence of the MW landfill and restricted use of the

area

Final closure inspection and certification by an

independent registered P.E with notification to the

NDEP
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III.

Details of the closure/post-closure care procedures are 
given in the pertinent sections of this plan, together 
with a final closure schedule.

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 approximately
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-l 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 is 
comprised of native soil from beneath pond S-l which 
was essentially clean and free of contamination. 
Analytical data submitted with the S-l 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 is 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 color.

■ '.'j

Details of the closure/postclosure care procedures are

given in the pertinent sections of this plan together
with final closure schedule

III CLOSURE PLAN DETAILS 265.112 AND 265.310

Maximum Inventory of Waste 265.112a2

The landfill is inactive no waste has been placed
in it since January 25 1983 All MW is now being
transported offsite for disposal at the
Ecology landfill in Beatty Nevada

The maximum volume of the cell is approximately
13000 cubic yards This estimate is based on the

cell dimensions of 410 45 20 including
feet of freeboard This cell contains an estimated
3000 cubic yards of mud from the sodium chlorate
process which was solidified with an equal volume of
native soil In addition 2900 cubic yards of con
taminated soil from the closure of S-l 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 20yard increments The fill

was solidified with native soil during operation and

packed after each level or lift The upper fill is

comprised of native soil from beneath pond S-i which
was essentially clean and free of contamination
Analytical data submitted with the S-i closure plan
are provided in Appendix III

Grab samples taken at 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
feet beyond the perimeter of the cell which insures
that potentially contaminated areas will be safely
covered This is 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 oolor
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B. 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 is applied. Accordingly, no decon­
tamination of equipment, tools, or clothing will be 
required.

C. 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 laboratory to be 4.7 x 
10-8cm/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_7cm/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 long. 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

Decontamination of Equipment 265.ll2a3

As described above the surface of the landfill is

not hazardous It will not abe penetrated when the

final cover is applied Accordingly no decon
tamination of equipment tools or clothing will be

required

Cover and Cap Design and Construction
265.3lOa

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

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 laboratory to be 4.7

lO8cm/sec using the fallinghead method
for determine saturated hydraulic conduc
tivity The sample was compacted at 90

percent relative compaction of ASTM D-1557
with calculated porosity of 88 percent
grainsize distribution was also performed
by this outside consultant using ASTM
D422 The permeability of this material
falls within RCRAs guideline of saturated
hydraulic conductivity of not more than
101cm/sec This clay will be spread in

lifts and compacted to 85 percent minimum
relative compaction according to ASTM
Dl557 The clay will extend 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 long The final slope of this

layer will be finished at 3-5 percent

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: S.TS'Vyear, U.
S. Geological Survey data).

See data in Appendix IV.

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 IV.

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 is 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].

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

material being no coarser than Universal
Soil Classification USCS Sand which
obviates the need for sand beds

An overlying 6-inch layer of the same clay
used in the bottom layer will be spread
carefully using rubbertired equipment to

prevent damage to the membrane Final slope
will be maintained at 3-5 percent

final cap will be placed over the clay
using 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

Geological Survey data

See data in Appendix IV

Final slope of the cap will be 3-5 percent

The engineering design and specifications
for final grade length of run and slope of

cover and cap are provided in Appendix IV

Vegetative cover will not be used since
there areS no suitable grasses indigenous to

the area that would improve or benefit the

cap stability Native vegetation is too

sparse and stalky to provide surface cover
and the arid climate precludes turf culture

On completion of the final cover and cap
benchmark will be set at 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 265.120

Surface Water Control

The landfill is protected from flooding by its

elevation and the nearby surface contour
dike roughly 20 feet high running almost east
to west across the north end of the cell
prevents inflow from that direction Figure
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 lists the average precipitation as 
3.76" per year. Average monthly precipitation rates 
are reported in inches as follows:1

Jan. 0.45 
Feb. 0.30 
March 0.33 
April 0.27

May 0.10 
June 0.09 
July 0.44 
Aug. 0.49

Sept. 0.27 
Oct. 0.22 
Nov. 0.43 
Dec. 0.37

The 10-year, 1-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 is no program to 
measure pH of rainfall at this time.

‘Climatography of the U. S. #81, National Climatic Center, 
Asheville, North Carolina, August, 1973.

Other surface water run-on will be controlled by
constructing 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 35 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

Climatological Consideration

The Henderson Nevada area is in the arid southwest

region of the Data obtained from the

Department of Commerce National Oceanic and Atmos
phere Administration Environmental Data Service
and the USGS lists the average precipitation as

3.76 per year Average monthly precipitation rates

are reported in inches as follows1

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 10year 1hour rainfall is approximately 0.8
The oncein-25-year rainfall event is reported at

2.4 in 24 hours the oncein-100-year event is 3.0
in 24 hours Weather Bureau

We have been unable to locate any recorded data on
rainfall pH The National Climatic Data Center in

Asheville North Carolina the EPA in San
Francisco the EPA Laboratory in Las Vegas the

Clark County Nevada APCD and the Desert Research
Institute have indicated there is no program to

measure pH of rainfall at this time

Climatography of the 81 National Climatic Center
Asheville North Carolina August 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.

E. 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.

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

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 layers may be present in the

Average net evaporation in the Henderson area is on
the order of 9096 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 and we
believe there will not be any leachate and leach
ate collection and recovery system will not be

installed

Geological and Geochemical Consideration

Geologic Setting

The Henderson Nevada Kerr-McGee Facility is

located at the southern edge of the Las Vegas
Valley The Valley is similar to large bowl
with bedrock bottom filled with uncon
solidated alluvial deposits The Valley fill is

comprised primarily of thick sequence at
least 2160 feet of Quarternaryage 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 lightcolored ranging
from reddish tan to light green or white Over
lying the Muddy Creek formation at the plantsite
is relatively thin layer of alluvial fan
deposits

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 layers 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 configuration. 
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 logs for the landfill area are 
enclosed in Figures 3 through 5 and Tables 1 
through 4.

2. 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

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 configuration
Thickness of these alluvial deposits range from
20 to 50 feet in the KerrMcGee property area
with an overall average thickness of about 40

feet

distinct formation change between the alluvial
sediments and the Muddy Creek formation gener
ally does not exist Normally to 10foot
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 represents typical
east-west profile through the Kerr-McGee plant-
site Figure represents typical northsouth
profile through the Kerr-McGee plantsite
Lithologic logs for the landfill area are

enclosed in Figures through and Tables
through

Hydrologic Setting

Groundwater in the Las Vegas Valley occurs under
artesian and semiartesian conditions
Regionally there are three principal artesian

aquifer zones within the Muddy Creek formation
The socalled 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 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
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 land 
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

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 land

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

nearsurface waterbearing alluvial 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 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
surf ace 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 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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TABLE 1: Lithology Log

for Henderson 
Well No. M-5

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

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

15

TABLE Lithology Log
for Henderson
Well No M-5

Depth in Feet

012.0

12 015 .0

15.020.0

20 023 .0

23 024 .5

24.525.5

25 528.0

28 031

31 043 .0

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
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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 gravel

Top of Muddy Creek at 32 feet

0 5 9 9 E
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TABLE Lithology Log
for Henderson
Well No K-6

Lithology Description

Silty gravel and sand
from 12 13

Silty sand and gravel with gypsum

Brown silty clay

Silty sand and gravel

Brown silty clay

Brown clay with sand and gravel

Top of Muddy Creek at 32 feet

Depth in Feet

029.0

29.032.0

32.032.5

32.534.0

34.038.0

38.043.0

slightly cemented
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TABLE 3: Lithology Log

for Henderson
Well No. M-7

Depth in Feet Lithology Description

0-15.0 Silty gravel and sand

15.0-18.0 Silty gravel and sand with gypsum

18.0-22.5 Silty gravel and sand with abundant 
gypsum; approximately 40% gypsum

22.5-28.0 Light brown silty clay with thin beds of 
caliche. Cemented from 21' - 21.5'

28.0-29.5 Clayey gravel (Not cemented)

29.5-37.0 Brown silty clay.

Top of Muddy Creek at 29.5'

o'
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TABLE 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

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

Depth in Feet

015.0

15.018.0

18.022.5

22.528.0

28.029.5

29.537.0

abundant
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TABLE 1: Lithology Log

for Henderson 
Well No. H-28

Description

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

Depth Below 
Land Surface 

(feet)

0-44 1/2

44 1/2 - 51

, 1980.
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TABLE Lithology Log
for Henderson
Well No H-28

Depth Below
Land Surface

Description feet

Sand silty to clayey grayish-brown 044 1/2

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 44 1/2 51

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 1980
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water-table configuration, and the vertical 
extent of water-bearing zones. The groundwater 
in the near-surface alluvial deposits flows 
north-northwest.

G. 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 landfill 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 levels of 
all wells will also be recorded monthly.

H. Special Requirements

1. Iqnitable 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 landfill 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 soil to 
eliminate any liquid that may have been present.

water-table configuration and the vertical
extent of waterbearing zones The groundwater
in the nearsurface alluvial deposits flows
north-northwest

Groundwater Monitoring

Kerr-McGee Chemical Corporation has installed RCRA
monitoring wells around the hazardouswaste sites
located at the Henderson Facility Samples from the

wells serving the landfill site M5 M6 M7
and H-28 have been taken and analyzed for the RCRA

drinking-water waterqualityandcontamination
indication parameter over the past two years with
background data being botained during 1983 Chro
mium as 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 semi
annual basis in June and December with the results
and the subsequent evaluation forwarded to the

Nevaaa 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 sample will be taken from each well monthly
and analyzed from chromium only Water levels of

all wells will also be recorded monthly

Special Requirements

Ignitable or Reactive Wastes

The wastes are not reactive or ignitable and

require no special treatment stabilization or

security provisions

Incompatible Wastes

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

Liquid Waste

All waste was placed prior to January 26 1983
All waste was solidified with native soil to
eliminate any liquid that may have been present
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4. 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(bHl) (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.

b. 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.

c. 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.

d. 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 appropriate maintenance that is done.

e. 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.

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

2‘. 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

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

Final Cover 265.310b14
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 written record will be kept of

these inspections by the plant Environmental
Supervisor

Remedial maintenance will be taken within
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 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 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 appropriate maintenance that is done

At least once year week of July 15 and more
often if inspection indicates the need the
erosion-resistant cap will be renewed and
slope of 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

2c Groundwater Quality Monitoring

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
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include pH, specific conductance, TOC, TOH, and 
Cr. Samples will be collected from monitor wells 
M-5, M-6, M-7, and H-28.

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

c. 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 lockbox. If 
any signs are found that tampering has occurred 
with any well, a sample will be taken and an­
alyzed. If the well is 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 necessary maintenance.

3) Keep written records of inspection and
maintenance.

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.

b. 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.

c. Week of July 15, annually:

1) Check elevation of benchmark.

include pH specific conductance TOC TOH and
Cr Samples will be collected from monitor wells
M5 M6 M7 and H28

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

To insure that the groundwatermonitoring 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 wellclosure cap
To prevent unauthorized personnel from removing
the well cap lock will be installed with the

key kept in the plant master key lockbox If

any signs are found that tampering has occurred
with any well sample will be taken and an
alyzed If the well is determined unserv
iceable new well will be installed to replace
it and maintain the integrity of the monitoring
system

Facility Managers Checklist for PostClosure Care

First Wednesday of each month

Inspect cap for evidence of visible deterio
ration

Perform necessary maintenance

Keep written records of inspection and
maintenance

Check well cap for tampering and well for

siltation then measure and record

Sample wells M-5 M-6 M-7 and 11-28 and

analyze for chromium

After heavy rainfall or windstorm event

Inspect cap for evidence of deterioration

Perform necessary maintenance

Keep written records of inspection and
maintenance

Week of July 15 annually

Check elevation of benchmark

21

0599E



2)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.

4. 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. 0. 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.

V. 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.

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

Renew erosionresistant cap and slope more
often as needed

Keep written records of same

Semi-annual groundwater monitoring and reporting

Sample and analyze monitor wells around the
landfill every December and June

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

Facility Manager
Kerr-McGee Chemical Corporation

Box 55

Henderson Nevada 89015
Phone 702 5658901

Rolfe Chase Jr is Facility Manager as of

June 1984

Environmental Supervisor
Kerr-McGee Chemical Corporation

Box 55

Henderson Nevada 89015
Phone 702 5658901

Stater is Environmental Supervisor as of

June 1984

CERTIFICATION OF CLOSURE

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

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 lift
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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.

VI. 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 land 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 landfill. The 
benchmark set in the cover will be used for this 
identification. A registered land 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 closure are shown in Table 5. 
The cost estimate for closing the landfill is based

Upon completion of the installation of the pro
tective membrane to insure seams are according to

drawing and thickness meets specification

Upon final completion of top cover insure the final

slope of 35 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 EPA within 30 days
after all work has been completed and inspected

VI PROPERTY RESTRICTIONS

PostClosure Use

The closed landfill will not be used in 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 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 land use requirements
without disturbing the landfill site

Notice to Local Authorities

Kerr-McGee will promptly notify the Clark County
Recorder and the Director NDEP by providing within
90 days after closure final plat showing the loc
ation and dimensions of the closed landfill The
benchmark set in the cover will be used for this

identification registered land surveyor will

prepare and .certify this plat

Notice in Property Deed

KMCC the property owner will record with the Clark

County Recorder of Deeds 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 265.117c

VII COST ESTIMATES

Cost Estimates for Closure

Cost estimates for closure are shown in Table
The cost estimate for closing the landfill is based
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TABLE 5 - CLOSURE COST ESTIMATE

The following cost estimate for installation of the landfill cap 
on the design specifications contained in Appendix IV:

1. Low Permeability Layer

Material: 2,000 yd.3 clay x $15/yd.3
Installation: 2,000 yd.3 clay x $ 3/yd.3

Total

2. Synthetic Membrane
Material: 30 mil HOPE 24,000 ft.2 x $0.27 

Installation: 30 mil HDPE 24,000 ft.2 x $0.50

Total

3. Protective Layer

Material: 450 yd.3 clay x $15/yd3
Installation: 450 yd.3 clay x $ 2/yd.3

Total

4. Final Cap - Drainage and Protective Layers

Material: 1,750 yd.3 native soil x $10/yd.3 
Installation: 1,750 yd.3 native soil x $ 2/yd.3

Total

$30,000
fi.OOO

$ 6,500 
12.000

$ 6,750 
900

$17,500
3.500

5. Grading for Drainage

Total

6. Miscellaneous Costs

Installation of BM: 
PE Certification: 

Administrative:

$ 1,500 
500 

3.000

Total

Total Closure Cost 

10% Contingency

is based

$ 36,000

$ 18,500

$ 7,650

$ 21,000

$ 10,000

$ 5,000 

$ 98,150 

$ 9,80C 

$107,950

TABLE CLOSURE COST ESTIMATE

The following cost estimate for installation of the landfill cap is based
on the design specifications contained in Appendix IV

Low Permeability Layer

Material 2000 yd.3 clay $15/yd.3 $30000
Installation 2000 yd.3 clay 3/yd.3 6.000

Total 36000

Synthetic Membrane
Material 30 mil HDPE 24000 ft.2 $0.27 6500

Installation 30 mil HDPE 24000 ft.2 $0.50 12.000

Total 18500

Protective Layer

Material 450 yd.3 clay $l5/yd3 6750
Installation 450 yd.3 clay 2/yd.3 900

Total 7650

Final Cap Drainage and Protective Layers

Material 1750 yd.3 native soil $l0/yd.3 $17500
Installation 1750 yd.3 native soil 2/yd.3 3.500

Total 21000

Grading for Drainage

Total 10000

Miscellaneous Costs

Installation of BM 1500
PE Certification 500

Administrative 3.000

Total 5000

Total Closure Cost 98150

10% Contingency 980C

$l07gsc
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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.

VIII. FINANCIAL ASSURANCE

A. Financial Assurance for Closure [265.143]

Attached in Appendix V is the letter 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 liability 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.

IX. 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 chronological 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.

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

Cost Estimate for PostClosure Care

Post-closure cost estimates are give in Table
The cost for postclosure 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 copy of the annual revision to the
post-closure plan will be kept at the Henderson
Facility office

VIII FINANCIAL ASSURANCE

Financial Assurance for Closure

Attached in Appendix is the letter from the
Chief Financial Officer of KerrMcGee Corporation
to demonstrate financial assurance of closure as

specified in 40 CFR 265.143

Also attached is certificate of liability in
surance for 11 facility provided by Harbor
Insurance Company Policy No HI-167898

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

IX CLOSURE TIME SCHEDULE

KMCC is prepared to begin closure with days after
notification of approval of the closure/postclosure
plan by the NDEP

The chronological listing and checkpoints for
increments of progress are listed below bar chart
showing time versus activity follows in Figure to

show simulta- neous activities that may occur
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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 $6,000

b) Maintenance 500

Total $ 6,500

Total Post-Closure Costs/Year $ 10.000

For 30 Years $300.000

TABLE COST ESTIMATE FOR POST-CLOSURE CARE
265.144

Inspections and Recordkeeping

One per week 52

Special events precipitation
high winds etc
Assume 10 Total 62

62 1/2 hour 31 hours 31 $15 500

Maintenance of Cover and Drainage Swales

Assume restoration of top cover and
drainage swales once per year 2000

Annual Subsidence Check 1000

Groundwater Monitoring

Sampling and Analysis $6000

Maintenance 500

Total 6500

Total PostClosure Costs/Year 10000

For 30 Years $300000
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Time Frame Action

0

Within 1 week

Within 5 weeks 

Within 7 weeks

Within 15 weeks 

Within 17 weeks 

Within 18 weeks 

Within 20 weeks

1. Approval of Closure Plan

2. Begin preparation of requests for 
bids for installation of cover, 
survey work, and PE services

3. Award contracts

4. Begin construction of landfill 
cover

5. Completion of landfill cover

6. Survey and set benchmark

7. Obtain PE Certification

8. Notify NDEP of completion

.4

Time Frame Action

Approval of Closure Plan

Within week Begin preparation of requests for

bids for installation of cover
survey work and PE services

Within weeks Award contracts

Within weeks Begin construction of landfill
cover

Within 15 weeks Completion of landfill cover

Within 17 weeks Survey and set benchmark

Within 18 weeks Obtain PE Certification

Within 20 weeks Notify NDEP of completion
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APR 191985 

R.B. CHASE

RECEIVED

STATE OF NEVADA
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.O. 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 conments 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

TJF/kb

cc: Gary Lance, EPA, Region IX

RECEIVED

APR 19 1985

STATE OF NEVADA R.B CHASE

DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES
DIVISION OF ENVIRONMENTAL PROTECTION

CAPITOL COMPLEX

CARSON CITY NEVADA 89710

TaEPHONE 702 885-4670

April 16 1985

Certified Mail 1673285

Return Receipt Requested

Rolfe Chase Jr
Facility Manager

KerrMcGee Chemical Corporation
P.O Box 55

Henderson NV 89015

Dear Mr Chase

The public comment period for review of the Closure Plans for the KerrMcGee
Chemical Corporation hazardous waste landfill and surface impoundments expired
on Thursday April 11 1985 No comments or requests for 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 onsite 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 plans 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 Fronapfel P.E
Environmental Engineer

Waste Management Section

TJF/kb

cc Gary Lance EPA Region IX
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J.H. Kleinfelder & Associates GEOTECHNICAL CONSULTANTS 
MATERIALS TESTING 
EARTH RESOURCES

October 21, 1985

Kerr-McGee Chemical Corporation 
P.O. 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 laboratory 
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 guideline of 1 x 
lO"7 cm/sec.

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 H 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 01557-78. The rough grading of the clay 
was completed 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

J.H Kielnfelder Associates GEOTECHNOLCONSULTM4TS

MATh%ALS ThSDNG

EARTH RESOURCES

October 21 1985

Kerr-McGee Chemical Corporation
P.O Box 55

Henderson Nevada 89015

Attention Ms Susan Crowley

Subject Hazardous Waste landfill Closure
Nevada Facility
Henderson Nevada
Project No 11359-3

Gentlemen

This letter presents 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 laboratory
permeability in triaxial apparatus The laboratory tests

indicated permeability of 4.70 108 cm/sec per
meability This falls within the RCRAs guideline of
io- cm/sec

On September 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 extende.d at least

feet beyond the perimeter of the cell The thickness of the

clay ranged from 14 feet in the northeast corner to 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 minimum of 85% of its maximum density as

determined by ASTM 01557-78 The rough grading of the clay
was completed on September 12 1985 On September 16 1985
the clay liner was checked to determine the slope Stakes
were set for 3% slope West to East and 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

5115 SOUTH t4DLS1RIAL RCiD StilE 605 LAS WGAS NEVADA 89118 lB 702 736-2936



J.H. Kleinfelder & 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. All 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 01557-78. 
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 Kieinfetder Associates

procedures included 4inch plus laps at the seams laser

welding of the seams the placement of copper wire inside

the seams sealing with hot rubberized adhesive and

testing the seams with 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 walkthroughs to look for weak areas of

the liner All 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 rubbertired
loader in such way that the loader was always manuveuring
on the clay and not on the liner This work was completed
on October 1985

one foot thick drainage layer was placed over the

clay This layer consisted of onsite granular soils com
pacted to minimum of 90% and 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 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

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 copy of the plan is enclosed
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J.H. Kleinfelder & Associates

It 1s our pleasure to be of service. If you should have 
any questions, please call this office.

Respectfully submitted,

J.H. KLEINFELDER & ASSOCIATES

1

Paul A. Davis

" Joseph M. Cibor
Office Manager

PAD:JMC:dj

Enclosures: Plot Plan
Plate A
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Test
No.

T*it
Dot* Test Location

Approx.
Tost

Dry
Density
(pet)

Moisture 
Content 
(% of dry 

weight)
Code

No.

Loborotory
Maximum

°7Density
Percent

Compaction

1985

1 9-12 Impermeable Layer 83 31.5 1 92 90
2 9-12 Impermeable Layer 81 30.9 1 92 88
3 9-12 Impermeable Layer 85 32.6 1 92 92
4 10-14 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
7 10-17 Top Layer 123 9.2 2 128 96
8 10-17 Top Layer 126 9.1 2 128 98
9 10-17 Top Layer 125 8.7 2 128 98

- ■ - - ............ .......

note:
Tests performed in accordonce with ASTM D-2922-81 test method.

J.H. KLEINFELDER & ASSOCIATES
GEOTECHNICAL CONSULTANTS • MATERIALS TESTING m FIELD DENSITY TEST RESULTS

PLATE

A

PROJECT NO. L-1359-3
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Tie
No

list

Dots list Location

Approx
list

Div
Dinsit

pc

Moisturs

Contsnt

of dry

night
Cods

No

Loborotory

Maximum

Dry
Density

1985

9-12

9-12

9-12

10-14

10-14

10-14

1017
10-17

10-17

Psrcsnt

Compaction

Impermeable Layer

Impermeable Layer

Impermeable Layer

Drainage Layer

Drainage Layer

Drainage Layer

Top Layer

Top Layer

Top Layer

83

81

85

118

120

119

123

126

125

31.5

30.9

32.6

9.2
8.8

9.3

9.2

9.1

8.7

92

92

92

128

128

128

128

128

128

90

88

92

92

94

93

96

98

98

NOTE
Tests performed in accordance with ASTM D-2922-81

In

J.H KLEINFELDER
ASSOCIATES111

GEOTECHNICAL CONSULTANTS MATERIALS TESTING

test method

FIELD DENSITY TEST RESULTS

PLATE

PROJECT NO L-1359-3



CODE
NUMBER MATERIAL DESCRIPTION

MAXIMUM
DRY

DENSITY
(pet)

OPTIMUM 
MOISTURE 
CONTENT 

t% of dry wt.)
• ?

1 CLAY, green 92 29.3

2 GRAVELLY SAND, brown 128 8.9

NOTES:

(I) Tests were performed in occordonce with ASTM D1557-78 test method.

*(2) Tests with an asterisk are check point results utilizing zero-air *void curves.

J.H. KLEINFELDER & ASSOCIATES
GEOTECHNICAL CONSULTANTS . MATERIALS TESTING Kl

COMPACTION TEST RESULTS

PLATE

B

PROJECT NO. L-1359-3
J£
£X

MAXIMUM OPTIMUM

DRY MOISTURE
CODE DENSITY CONTENT

NUMBER MATERIAL DESCRIPTION pcf of dry wt

CLAY green 92 29.3

GRAVELLY SAND brown 128 8.9

NoTEs

Tests were performed in accordance with ASTM 0155778 test method

Tests with an asterisk are CheCk point results utilizing zero-oir -void curves

PLATE

J.H KLEINFELDER ASSOCIATES

GEOTECHNICAL CONSULTANTS MATERIALS TESTING

COMPACTION TEST RESULTS

PROJECT NO L-1359-3
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■aval larval fiat ftaaarva Orteawa Mant .
DOC DaM **a Daimval (aduaniai Daaarva r.mn
OOt) ♦JW. • DHUv-v.l
(tearlcaa fetaah Chaml i.a 1 Crr^erat l rv.)

nu UDCinVU. m»U tfaa 15th day 
tha WITH) >UTX£ Of AKUIU. at tin* hy and 
of Canaral tarvltaa, imdar and purauanf to 
contain#* in tba provlalooa of tha Ftdaral 
lanrlcaa Act of I9<>9 (43 Jtat. 377), aa aaa 
ordara praaul*ataA tharaundar, barclaaftar 
AMUUCAD KrtUI AD COniCAL COtraUTlW, a 
and axiatlag tBdar tha lava of tha Stata of 
ouarm.

of March, 1947, hatvarr 
through tha AdMlalatrator 

tha povara and authority 
Propart; and AAalnlatrallva 
ndad, and rapulailooa and 
cal lad GOITIHTT. aad 
corporation duly orjanliad 
Dalavara, baralnaftar called

MltWAirri: That the OOVIMSn, for and la ceoaldaratloo of 
tha aun of m DOLLAtS ($10.00), racalpt of vhlch la haraby ackacar* 
ladfad, aad othar good aad aaluabla eooaldarat too. baa rani a ad, ra- 
laaaad and foravar gultclalnad, aad by tbaaa praaanta doaa ranlaa, 
ralaaaa aad foravar gultclala, into tha aald CBAITIC, and to ita 
auccoaaora aad aaalgna, that cartala proparty bain* a portion of 
•dtat la conaonly hixwn aa the Aaalc Mapnaalun Project in the County 
of Clark, Stata of Davada, and nora particularly daacrlbad aa fotlcva:

tajlnnlns at the Section corner covon to Sactlooa 1, 2,
11 aad 12, Tovnahlp 22 South, laagt 42 Caat, H.B.B.4M.; 
thence Sorth 1* 14' IV Vaat 1JU.14 faat along tha Watt Una 
of Saction 1; thence leaving aald Wait line Sooth S9* 34* S3" 
Beat 1252.59 faat nora at laaa to tin (outkavaatarly lioa of 
Athol Avanoe aa ahovn on tha Plat af >terra Plata City, 
rarer Aad la Book 2 af Plata, papa J, Clark Canary, ■evade 
rocarda; thence South 42* 271 Off' last 41.SB fagt alaa^ aald 
BoodUastarly Has; thaara laavlag said BuotBnagtarly llaa 
Boath •* 47* »r Bast 12SS.42 Cast ta a poUt an the Searth 
llaa af aald Saction 1; thanca Sooth B9* SI' 4r Bast 1249.30 
faat alang said Beotb llaa to tha Qnartar cacaar naBoa to 
aald Bactlans 1 and 12; thaara lasriag aald Santk llaa Baath 
fi* 13’ M.r Beat 1317.21 faat; thann Baoth »* 33' 0T Bast 
733.BO faat ta a pa 1st an tha Bast hawAary a< Blavaath' Btraat 
pcajactad; thanca Banth •* 31' >r Bast 747.34 faat alang said 
■hat hanadary ts a pa 1st aa tha Barth fanes llaa af B.V; 
thanca laavl* aald Bast 1ir,,|-] Barth 43* 17’ 4T Bast 
3A7.9I fast slang aald Bbrth fane a llaa ta aa wsla polat 
there la; thanca alang aald fanoa lias Barth
•4* 13' 41.1" Bast 3111.39 faat ta tha Bast llna af Bactlan 12; 
thanca Barth 2* 07' OCT Baat.1411.32 faat alang said Bast llaa 
ta tha polat af haglaalag, aaatalalag 151.34B9 actas, nsra ar 
laaa.

SagUnlag at tha too thwart earner af Bactlan 11, Tsoaahlp 
22 Baoth. laaga 42 Beat Bt. Biablo Base aad aaridlan; 
thanca Barth 31* 31’ 44.? Bant U71.3B faat ta tha true 
polat af baglBlag: ^ '

lhaacs Borth 4* 31’ 37" tort >433.00 fast to a polat oo 
the Borth fence llaa of Bade tofttlw Plant; thaara 
Booth B4* 13’ 42. ? Bast H1B. 12 fast alaag aald fanes 
llaa to as aagla pa1st tharata; thanca eeotiaalag along 
aald fanes llaa Sooth 43* 17’ 4*" Boat 347.39 faat ta a 
point aa tha tost llaa af flevanth Btraat projected;

buI
Ri.RECOHLJtU

ca_I.

Unit taŒwattaas kasnys QMa.as Plen
Mi sad Ret tree 1n4.aart. tservs P.aoi

000 217
Sties Potash ChnILsI Cerp-oretct

1TCLA 34L

flU IflWTtJtf aeds the 15th day of Nartb 1942 between

the IMITED STATES Afl.IICA acting by sad through the AIotetretor
of General Service aider sod pursuant to the powers sod authority
coOtaised in the provision of the PedorsI Property sod Atinistretlve

isrvtce Act of L9 63 Stat 377 se snded sad rsgulstione sod

orders pr.algete4tbsretder hsreisafter called G0VCT ad
aUIJCAJ P01535 it C4ICAL flSTl0P corporation duly ots_snIled

sod szisttsg ader the laws of the Stats of Dsteware hereinef tsr celled

GtaflU

Vt1$fl That the GOVUflW for end is conetderstion of

the eta of TEll fl.Lafl $10.00 receipt of which hereby ecknow

lads_sd sod other good sad salable consideration has testeS ye
leased sad forever quttctsissd sad by these presents does raise
release eM forever quuclei.a aco the said AWU end to its

successors sad assigns that certete property being portion of

what is catly known is the s_asic Magnesia Project to the County
of Clark State of Sewed md are particularly described as followi

rAsctt N0

s_es_inning at the Section corner can to Sections
11 ad 12 TownshIp 22 South tang 62 Last M.D.l.N
thence Sorth 16 15 s_eec 1314.14 feet slang the s_eat lint
of Section thence lasting s-aid West line Sooth IS 36 55

East 1252.55 feet ate or ties to its 5ositaterly tine of

thel as eh en the flat ef Sierra Vista City
recn is loot .f Plato Clea Coat lends

recesS ncs lath tf 27 IC last 41.31 fp slag said

Sosteterly line lsav1 said batstsr1y line

loath 47 IV lest 1205.42 fat te point the lath
tins at said Sectia tce Sooth 31 LV lest 1215.30

feet slag said lies to Qeertar ctser to

said lectiae ad 12 Saving said lies lath
33 Sir Beet 1317.11 feet lath 33 IC lest

753.00 feat to p.1st bet bta5-y at flewath Street

prejatod tenth $1 zr last 76736 fset slag said

bet Waery to peist the Uettk Laos Un .f lwte lesvli said lest k_.....dny Jurthl 17 bet
317.0 feet alg said beth line es agle p.1-st

therein thae oatsi.e slag esid Laos li. rth
365 flt 4EV lest 3115.31 fat so the bet lies at Soctiace s_seth 07 00 lnet161L32 fat slag said bet lien

to point .1 begiaing stetatng 151.310 estee
less

--r
Iegiaisg at the lontet aw of Sectta II Tewsshtp
22 Sooth tags 62 last Ma Stale Seas ad enridien
tb.ao s_seth St 52 MV Met 1571.51 fat to its trw

rnt of heginiag

Ts Jortk Si bet 3135 00 test tea p.1st
the brth face line of Iseic tails Pleat ce
lath 56 iS 42.5 last 2411.121st slag said faa
kiss to angle post reta theec tatintag slag
said fats line lath 63 17 last 317$ feet tee
p01st the Just use at fleoatb Street prosctsd

P..jockd zw- cr.ii11 pUeas cis-1tvict cA
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14u*ft • f * a r *
La*L #a ) a»a i i y^a t l o^y# illa> iaati.a r.*.-1 
JLX *117, ■ •■•aa-att
*aa11 caa fataab Cbaai .a - . i i ai o*

Ibarua lauth $' M :1 tail 17»» /* taai a. u>.| aa.c aaa' 
llaa to a point tioa wtilch tha Itawthaaat iotmi ot lattita 
12 haara South M* 2S' IT' tail 20)?.71 faat. tlwn.a SouM 
tl* M' 22 Waal 2*)*.M laat to tha tnaa point it t>a*iai.i.» 
caetalalnf DS.M21 acraa aora or laaa.

TCCRIU WITH all of tha COVUJtO^T S rl*hta. tltU ane 
tntaraat la aad to that cortaln aaaaoont (ranird bjr Stavflar Chaa.-a. 
Coopany of Hraada, a Hoaoda Corporation, to tha Doltad Stataa of 
IWatrlca by aa a aw n t daad dated Dacaabar 10, 19)2, recorded Nay 2'.
19)1, aa dociaaeat Ho. 40)119, In Boot 70 of Deeda, at pagt M6.
Official tecorda of Clark County Heaada.

StSJCCT TO rltbte of way, raatrlctIona, reaeraatlona and 
•aipoanta ealatlog or of record.

SdID nOPUTT tranafarred haraby wai duly determined to be 
aurplua, and waa aealfnad to tha Central Service* AdBlnlatratloo for 
dlapoaal purauaot to the Federal Property and Afelnlatratlve Servlcea 
Act of 1949 (4} Stat. J77), aa amended, and applicable rule*, order* 
and rtgulatlena.

TO BAVI aHO TO WOLE, all aad lingular, tha aald prenlet*, 
vltb the Laprovamanta thereon, unto tha aald GSAiflU, Ita auccaaaora 
and aaalgna aubjaet to the following covenante, raatrlctlona, condition* 
and raaarvatlooa of the:

MTIOHAL SECmtTT CL40BI

Wheraaa, the feeratary of Bafanaa pmranast to aactlon 4 
(1) of tha Hatleoal laduatrlal Heaerva Act af 194> (Ft*. Lav U3,
•0th Ceng.) ha* daalgnated tha pranlaea harahy coeveyad m fart of 
tha Hatloaal Indue trial laaerra for tha pradectloe af twmmlm 
FarchVorata at aa aaaaal capacity af can (2) all Hon paaada par 
onath and U tha avaat ef aahlllaatloa at tha rata mi three ()) 
allllen peaaJa par aonth, prednrtlea to ha attalaad wlthla fear 
(4) aontha after aetlftcatten, and, aharaaa, paraaant te aaetlaa 
4 (4) af that act. It haa anthorlaad thatr dlapoaal a^Jact ta a 
Batlcaal »acarlty Claaaa fenmlatad la accordaaca with that Act; 
aaa tharafora, ta coaalAaration af thalr raopectlve ahltgatlsaa 
eadar thljl laatrwanat, tha partlaa harato, far thaaaalana, thalr 
ha Ira, Aceeaeers, and aaal^a, do haraby aatar lata tha tana, 
ceeaaaata, aad coaedltloae haralaaftar aat forth ahlch aha 11, lo­
pe char with thla paragraph bn collactlvaly taaaan aad nfarred te 
aa tha Matlaael lacarlty Claaaa. i

# a ■ iAmctS I. Daflaltlona. For purpeaaa af thla Claaaa
tha followlag daflaltlona art. 11 apply:

(a) Tba ter* "pramlaaa' aaaaa tha property traaafarrad by
thla Inatrwaant. .

{b) Tba tain "aealgmed faBctlan" aaaaia the fwctlan far ahlch 
tba pradaaa have bean daalgnatad a part of the hatlaul ladaatrlal 
tasarvo or for which they aay be bapaaftar rodaalfared fdcr
Article IX hereof.

(c) The tof 'production apulfaant" aaaaa all property, 
other the* prop arty rraaafarrod by this laatrvaeat, at a*y tlaw 
la or appwrtaaaat to tha praolaee ahlch la Beceaaary to thalr 
aa at goad fmctlon or te thalr correat eperatlona. ,_

-J
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S... tadatrm Cccii. Cease Peace

at Ia cad tatcn.ee Iaa.cIIs 54... Pci
at 5-Mv-an
attica Petsak cai. IpttiC 01

Ikerue South Si fast Vii 7. t.ec a.e.g e.e a.
iae to point tics stick IS Suotbeesi torn ct Sec rv

32 bear Sovth4 17 tan 7095 faet iPance Sc.trr

St OS West 255bPS feet to the tr paint negini .4
toncetatog 15.9421 scrsa are or teas

tncnnz vgi all .f the cnau.srs rtghts itt ant

interest in and to that certain esasnent granted by Stoat far Cha
Csny of Nevada Nevada CorporatIon to the Dntted State of

lattice by eaasnt deed dated Detect 10 1952 recorded Na
I95 sa decant to bOS119 in look 10 of Deeds it page 346
OffIciai locorda of Clerk County lee-ada

S1ThJ$CT TO rights of way reetricttona reservations and

esseonote saluting or of record

SAID PU1T transferred hereby as duly detersinad to be

eurpla sod on assigned to the Conan Services Atiniatrat ton for

disposal pvnsusat to the Pedarsl Property sad Atinistratin Ssrvicea
Act of 1949 Stat 371 as anded and applicable nun orders
and regulations

TO MYt AID TO m.D aU and singular the said praises
with the ioprovsnta tharson isto the acid C4.RIU its auccassora
and aaaigna subject to the following covenants restrictions conditions
and reservations of the

WTIL 5LCIfl QAOIR

ereaa the Secretary of lefesa psrat to action
of the Notional ladnetrial Snores Act of 194$ PS Ia 1$

90th Cong he deaipatud the praioea hereby canyed pert of
the istional letrtaI blares for the prodectios .1
Perchiorata at asl copectty .1 suites po perstb ad to the oat of abuiteatta at the reta sf ee
lltos per ntb prottos to be sttaias viSta far

asthe alter nettftcattas ad trees pent to satin
at Set act it he Sthoflsed their disposal sebjact to

Stisi Secsrtty Ciaae fosiotod is accords with Set Act
Set-store is coalderattos of Seir respective Sitjstts

ader ahJ intrast Se pertios hereto for thesis Seir
heirs Æccosem adnst hereby atar taco Se
csaaats ad cadittase bsrslaaf tar oat rota Sick aheil
pther with thu persgrqb be collectively ad referred to

lettesel Socerity Class

4110.2 5sf Lslttone Por porpeeoe of Stua tine
the follir defiattis viii agiy

The tars praises nasa the property traferrod by
this Iaetrasnt

ton aoal.gsed faction scan the faction for Sich
the praises hen boss deeignsted port of the Nottasi Isdtriel
tssarn for ebich they ha heo.sftar redesigastod ader
Article II hereof

The tee productIon equint as all roporty
other tbn property traferrod by tbs tatrast at ay tias

La or oppurtaaat to the praises Sich La necessary to their

aosigaad faction or to their crra.t eperetiona

2-



In4wti[iai ^-iBnanL* Plant
#« M ana btleatal Inawatital BMaiva Plant 

KK> fill. - (••aa-an
iitsaruan focaih wmM Chamuti <.o(porat lar/

(4) tba t a ra "fadlltlaa »aana tba a \m total <1 tha 
ptaviaaa and tba product loo aqulp«oot. .

A1TICLS II. lUtntananco. Tba Grantaa haraby covanaota 
and agraaa that It trill aalntaln tha facllltLaa In auch a aaonar that 
thar can ha placad, trlthls a parlod of 120 daya, In a tondllloo 
adaquata to parfora tha aaalfnad function of tha praalaaa. -■ -a

In addition, tba Grantaa covananta and agraaa,

(a) That It trill aalntaln In accordanca with aound practlca 
In tha loduatry, acraal vaar and taar txctptad, that part of tba 
faclUtlea oacaaaary for tha aaaIgnad function of tha pranlaaa 
vhlch It acttvalp ha Inf uaad In ita currant oparatlona;

(b) That It will not naha any a It* rat Iona to tha facllltlaa 
which would iapalr parforaanc* of tha aaalfnad function of tha 
praalraa, unlaaa aach tuck altaratloo canha raatorad In a period 
of 60 day* or laaa and tha at* total thartof raatorad In 120 day* 
or lai*; and

(c) That It will not dlapoaa of any production aqulpaant,
or any nachioery and aqulpnant traaafarrad aa a part of tha praalar* 
by thi* lnatn*ant. the dlapoaal of which would Iapalr performance 
of tha aaalfnad function of the prealeea, unlaaa tha Itana *o 
dlapoied of ara Immediately replaced with aqulvalant Item*.

noVIDU), however. That tha provlalon* of thla Article 
ahall not apply to tlabar atructuraa aad thalr appurtenancaa for 
■ora chan 10 yaara from tha data haraof, or Co aochlaory aad 
aqulpaant for aora thao 10 poara fraa tha data hormof; aatd pro* 
aided farch*r,that aothlaf herein caaitalaad ahall prwawnt tha ' 
Grantaa frem ralocatlaf aay aachlaary or Ofalpaaat within tha 
prcwlaoa for tha porpoit of laprowlmf eporatlat offlclaacy or 
Inert a* inf productlwo capacity *o loaf aa tha ot**darda of car* 
aat forth abort ar* continually ehaarwod.

AtTLCLt III. hafawlta --(a) Imamoctlooa. tha Grantaa 
aad tha Cararauant UDtually i nraaaat aad afraa that tha lattar 
aay, after raaaomahl* prior written uoclea to tha Oratot, is* 
opoct tha facllltlaa for tha puryooo of datatatalad ah*thar tha 
Grantaa i* la default oa ita dbllgatlea* taadar thla Claaaa.

(h) Patarmlaatlaaa of dafaalt. If, o* o raoolt af ouch 
Inapactloaa, tha tlnaafaat adjadfoa tha Oraatoo ta dafault, ft 
ahall fumlah tha lattar • wrlttau atatauamt aattlaf farth la 
datall tha grewod* pa which tha dilatation* ar* baa ad, follow 
Uf ahlch tha Grace** shall haww thirty daya ta awbwlt orldaact 
Co tha contrary. If la tha llfht of tha rrldoaaco so proaaatsd, 
tha Cnrif ant atlll held* that tha Oraatoo 1* la dofoult. It 
shall than adrla* tha lattar of tha ayaclf 1c dafarnica to ha 
corractad aad tha parloda of tiaa la which aach cwrroctIon *.-ct 
ha ca^latad, aoch parloda to ho as roaaouahla aa yoaalhla.

(c) taoalr* vr tha Cor a fan t. la tha arose Oo Grantaa 
fa lit to corroct It* daf salt a la tha tlao* atatsd, tha Cnwarwant 
ahall than have tha right to oator tha praslaaa for tha purpose 
of correcting tha dafault*; and tha Grants*, or Its omratlao, 
will rtlaburt* tha Ccrarwant for all coot* Iscarrad hy tha .
.......... In nohlag owch corroct loss, tha GovonaaM, or amy
contractor anployod hy tha Coworonamt for tha purpoaa, ahall 
have auch rl^t of accoaa to tho prowls** or any part tharsof 
aa mj h* aacaaaary to permit auch impairs or raplacanont*.

bUUPbbUII ws
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jd the tars facilities aetna Cite as tots the

preetsee and the production equipsant

itica ii jntansnçe The Grantee hereby covenants
end agrees that it viii naintain the facilitiss itt stack tanner that

they can be placed within period of 120 days in condition

adequate to parlors the ass igned funct ion of the pretties

Zn addition the Grantee covenants and agrees

Ce That it viii saintain in accordance with emd practice
In the industry aor.aI veer and tsar excepted that part of the

iscilittea necaaaary icr the aaaigned faction of the praise
which actively being used in its currant operations

Th.at it viii not sne any siteationa to the fecilttiee
which would iair performance of the assigned function of the

preniees onIsas each inch alteration can be reetored in period
of 60 days or ieee sod the ace total thereof restored in 120 days
or lace and

Cc That it will not diepoee of any producccon squipsent
or any eachioery end equi.ent transferred as part of the praises
by this inetrtaent the disposal of ich would i.air perforssrtce

of the assigned ftctctioc of the praises mlsas the iteaa eo

disposed of are mediately replaced with equivalent iteas

POVIDtD however That the proviaions of this Article
ehall not apply to titer structure and their appurtenances for

sore than 10 years Ira the date hereof or to nchiaery end

aquijeent for sore thee 10 years Ira the date hereof ad pro
sided fertherthet.othisg herein catetead shalt prevent the
Grantee tic relocating any achisery or eq.iat within the

praiaae for the purpoee of laproving operating efficiency or

increasing productive cqe.city so long an the etadarda of care
set forth above are cestiaally abeerved

TWU III hfnlte i.s.ecttua rentee
-and the Gonraeet atually coant agree Set Se Utter

at tar reasasehia prior written notice to the aatae in
epect the fecilttiea let the pvrpoae at detagaaat.ig tther the

Grantee Ii it dat alt its Sltgatiose ader this Clan.
ktermiaeti.ne of defalt if as malt at such

inapectiosa the Qorerent odjodgee Se eatee in defaslt it

shell furaish the letter writta staten e.tting forth in

detail the p-oade Sich the ellegatiama are based follow-

Leg which the Orsitee shall hen thirty taye ta tt eeitace
to the ceotrery if in the light of the reUse an preeated
the Content cUll holds that the atee La l.a defalt it

ehall thee advise the lattar of the eif it Lelalte to be

correctad end the periods ef tin La ict eak carnation at
he c1eted etch periods to be as reesaabte poesible

lepsjrs the Goversant Ta the event the Grtee
feile to correct its dafasit L.a the tines etated the Gorersat
shell then have the right to inter the praise for the purpoee
of corr.ctiig the defaulte and the Grantee or its earetiaa
will raiturse the Coweraent for eli coat incurred by the

Govartet in sabing each correcttcee the Caversat or amy
contractor ioyed by the Govereat for the purpoae ahell

have such right of access to the praise or any pert thereof

as say he aecaseary to permit etsch repair or replacsnte

-3-
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ARTICLE IV. Covro^ani uintaattor - - (•/ Rtaot la) t or 
ot tonlratt. Tlia Craotaa and tha CovarnadTit Buluany covanao' 
and agraa that, whanavar tha Covtraant conaldtra tha product ivr 
capacity of tha facllltlaa nacaaaary for national aacurity pur- 
poaaa, thay will Jointly undart aka to naROtlata a contract for 
tha Grantaa to furnlah fm the facllltlaa the aaterlala nr 
aervlcea for which the proalaca ara dcalRnated a part of the 
National Industrial Reaerve.

(h) tapoaaaaalon. Tha Grantee hereby covananta and agrees 
that. In tha event the GovernBent determiner auch a contract la 
not feasible, or that the Grantee la not qualified to furnlah the 
materials or ssrvleai required, or that a mutually satisfactory 
contract cannot be negotiated, the Grantee will turn over to the 
Government full possession of the preelaey together with all 
structures, laproveaents, easements, rights-of-way, and other 
Interests appurtenant thereto (Including all rlghts-of-way over 
and across other property of the Grantae necessary or cwivenlent 
to tbe operation or use of the facllltlaa) for auch tlae aa the 
Government deems eecaaaary for national eacarlty purposes.
The Grantee further agraea that It will lease to the Government, 
upon the latter's request and for a period co-extenelve with the 
Government's repossession of the premises, any or all of the 
production equipment owned or controlled by tbe Grantee. The 
Government'a rights to auch posacasion and usage, together with 
Its right to lease properties of the Grantaa heremdar, ahall 
vest on the date set by It In written notice to the Grantaa, 
which date shall be not leas than IS day* from tbe date of 
notice thereof, and ahall aspire on the termination date of 
thla National Security Clause aa provided for In Article XI ’
below.

(c) Withdrawal by tha Grantee. The Grantaa haraby cawananta 
and agreaa that, upon tba data aat for transfer ef tha prealises 
to tha Crrvernmsnt, It will laaadlataly andsrtaka to ras tore aach 
alterations made by It and te raaova such laprneamanta, flxtmraa, 
machinery aad other aqulpaant Installed by It aa tha Cove reman t 
may direct, such (msdartahlnga to ba completed la tha abort aat 
possible tlae, bat- In no event to esea«il 120 daya from tha data 
of repossession unless otberwlaa agreed apon ba tween tba Grantaa 
and tba Government. Tba reef tar, tha Grantaa ahall have no 
farther right to enter the pranlaaa durlag tba period of Cow te­
nant possession except with tbs prior consent of tba latter.
During any period af Ccivarrmant poaseesloo, tha premises aay ba 
uaad, occupied, or oparatad for or on behalf of tbe Cove reman t 
by any govatment department, agency, agant, or by any tenant, 
contractor, or subcontractor of tbe Covarsmant.

ARTICLE V. Compensation, Tha Covarsmant hereby covananta 
and agrees that, upon any repossession uedar IT (b) above, it will 
pay tha Grantaa:

>) At the time of rapoaaaailon. (1) fair and reasonable 
compensation for all 1oases, not Including loss of profits. Incurred 
by tbe Grantee or Its assignees In raapect of work In process In 
tba premises which cannot ba completed because of repossession by , 
tba Cowarnment.

(11) Fair and reasonable coats Incurred by tbe Grantee of 
Ite aiilgncie in complying with Article IV (c).

bUUtQUVMII
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SfltCLt IV çuvetent atii1stWn 51 sak5-
of sontrect The Grent.e and the Governt astuslly covenant

and agree that whenever the Coverynent considers the produttivt

capacity of the facilities necessary for national security Put

poets they will Jointly undertake to negotiate contract IC
the Grantee to furnIsh Ira the facilities the esterisli

services for which the praises are designated part of the

National industrial tessrve

iepcteseseioo The Grantee hereby covenants end agrees

that In the avant the Goversent deterntnes such contract is

not feasible or that the Grantee is not qualified to furnish the

weterisle or cervices required or that mutually satiafactory

contract cannot be negotiated the Grantee will turn over to the

Goveraent full possession of the praises together with all

structures toproveants rigbts-of.wsy and other

interests appurtenant thereto including eli rights-ofway over

and ecroes other property of the Grantee necesesry OT convenient

to the operation or use of the facilities for such tiae the

Coveraent deane secessery for national secerity purpoees
The Grantee further agree that it will lease to the Goverseflt

upon the latters request and for period co-extensive with the

Govertaente repossession of the presises any or all of the

production equipeent owned or controlled by the Grantee The

Covenant rights to such poeseseton and usage together with

its right to lease properties of the Grantee herewader ebsU

vest on the date set by it in written notice to the Grantee

which date shall be not Seas then IS days frta the date of

notice thereof end shell expire on the tereisetion date of

this letheal Security Clause as provided for in Article Xl

below

Vithdr.wel by Crgntee The Grantee hereby cennsnta

end agrees that upon the data set for transfer of the praises

to the Gcvernt it will Ldietely wadertaks to restore euch

alterations wade by it and to revs such irnaente stores

.schinery and other equtnt installed by it the Gonrtt
way direct euch adertekings to be cleted La the ehorteet

poesible tLa but- in no event to eaneed 120 days Ira the date

of reposseasion ales otherviee agreed upon betnen the Grates

end the Goverawat Thereafter the Grantee ehsll hen eo

ferther right to water praise during the period of Govern-

ant poesession cc.ept with the prior consent of the letter

During any period of Goveraent poesession the praises way be

used occupied or operated for or us behalf of the Goveraent

by way rveraent d.epernt agency agenç or by any tenant

contrector or subcontractor of the Goveraent

UnCLE Ccupensatjon The Goverowent hereby covenant

and agrees that us any repossession wader IV shove it u-ill

pay the Grantee

At the ha of repospsssi Pair and reasonable

c-eaation for el loeses not including los of profits incurred

by the Grantee or its eesignsss in respect of work in process in

the praises which cannot he cleted because of repossession by

the Goversent

ii Pair and reaaonsble costs incurred by the Grantee or

its eestgnese in clying with Article IV

-4-
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(k) >lth kttipd of pomaaitfa (i; 9»lt apt! laaacM--
ablt coaptoaat too for tha uaa of tha praviaaa aa agraad oo bj tha 
partlaa harato at a rata not In aacaaa of prrvalMng ranta* for 
alallar propartlaa.

(11) fair and raaaooabla co^panaatlon for tha uar of anv 
production aqulpwant aa agratd on tp tha partlaa hrrair aa a rata 
not In aacaaa ef pravalllni rental for alallar prepartlaa.

(c) faec taralnation of each period of ooaaaaaloe. Fair 
and raaaooabla coata Incident to relnatallatloo of anchlncry 
and aqulpaant raaoved free tbe prealaea and reatoratloo of tha 
praelaaa to their coadltioa ee tbe data of repooeeeeioc bp tha 
Cmrareaent, reaaooable depreciation except ad.

Asp failure of the part lea to reach agraaamt aa to uhat 
aaouata are fair and reaaonable under thla Article ahall ha 
deeaed a dlaputa of fact vlthln the aeaeled of Article XIII 
hereof. '

AKTICLI FI. Insurance. Tha Craotaa herebp covenante 
and apraaa that tba proceede of any Inaurance which la required 
of tba Grantaa by the terna of thla Inatnaant.or any othar agree­
ment between It end the Covenant, to he placed on tha prealaea 
or any part thereof will ha applied, upon daMga to or destruction 
of tha prealaea hy fire or othar Insurable caaualty, to a reiteration 
of tbe property, units* the Grantee 1* axpreasly released free 
auch obligation hy thajHirariaanI

J
AITICLI VII. gaheeeuent Trenaftra. The Craatee hereby 

covananta and agree* act to eell, lease, mortgage, or ocharvlae 
•aciafetr the facllltlas without expressly aaHag aach sale, lease, 
•ortgage, ar aactaAraace aahjact to tha prawlalflaa of this latlooal 
Security Claaaa for the raae 1 ad|T of Ita cam.

ARICLS Till, fart lea. The Craatee aad tha Cuaarmeat 
mutually agree that the latter, la exarc Is lag Ita rlghta aad carry 
lag out Ita obligations uader this Is tl coal SecsKlty Clause, ahall 
act through tha tacretary ef Dafaaee at auch deyartaeets. ageaclaa, 
or ladlwlduala aa ha aay designs to, tAlch aay laclade, without 
lladtetlaa, the As sis teat Secretaries ef Defaaae (g aad L) aad (P 
aad I), Board, tha Depermemts af the Amy, Irry, ar Air Force, 
or the General gervtcae Aduleletmtloa. Baferaacee la this 
■etleaal Security Claaaa V the Gowemaaat shall ha do meed to refer 
aa appropriate to the Secretary of Befeass ar auch Isp art meats, 
age dr lee, ar iadlvlduals aa ha aay daslgaete.

AKTICLt IX. lodes legation of aareoee yf yff pf arealsee. 
Tha CcVarvsBt haraby covaaaata aad agraas that, egoa a patltlor. ' 
V~ the Grsatee for a chaage la tha asslgaal faoctlon af the praelaat, 
It will re-wvelaste the Aefsttse petentlel of tha prealaes, both for 
the purposes for which they are deelgaeted for lac leal on la the 
■atloaal lades trial loserve aad those for ahlch It la requested 
they be redesignated, aad will, if It dome the latereats of astlomsl 
security are hast served thereby, aad ^oa tender hy the Creates 
of Estover consideration aay be requested^ chaage thalr daslgaatlon 
to that re qua* ted hy the Craatee. Conversely, tha Covenment aay, 
on Its own Initiative, reesmeod a redaslgnstlon to the Craatee ~ 
tAlch, If acceptable to tha latter, shall be pat late effect. Ba­
de signet loo* uader this paragraph aay he aade only by writtea 
iaetrment aad aay act he requested by the Craatee nora often then 
•ace la • aootbe.

ww Is uuiíi

Iss lndatrtai lasurve Ordnsr fleer

DX P.i sad Istinal 1a4.atts S.c.m Pen
Di Cl 5-Sev-4i5

Sasritan Poled Cbeei..l tofporstoij

ib rics.g spch period of poaseseipe end rsea
ibis caen.atioc for the us of the pray.. es egr..d on by the

parties hereto at rats not in of prev.Iin4 renr for

statler properties

ii Pair and reasonable censsr ton for the use of any

prductiory equipsent sireed on by the parties hereto as rate
not in etc.. of prevailing rental for i.aiisr properties

oq tereinslion of each peri4 of possession Pity
end reasonabl costs incident to reinatallation of achinery
end squtp.ent retond fros the praise sod rsutorattov of the

praise to their cosditios on the dat of repoasnsioc by the

Goversot reasonable deprec tat ion excepted
Any feilure of the parties to reach agrearot to what

uats are fair sod reasonable inder this Article shall ha
deed dispute of fact within the tosnttg of Article 1111
he so

APTICU Vt jqurancs The Creates hereby covenants
end agrees that the proceed of any inatarsaca which is required
of the Grantee by the tet of this inatnsotor any other sgree
ecnt between it end the Goverent to be pieced on the praises
or any part thereof will he spplied rqon dge to or destruction
of the praises by fire or other inaursble casualty to restoration
vi the property relsss the Grantee ie sapre.ely released fra
such obligation by thsjCoverasnt

AITICLI VII $uheeouen flsnsfers The Grates hereby
covenants end agree tot to sll lease uortgege or otherwise
encer ike fecilttiae without erreasIy akig sack sate lees
aortgage or eacarence sebjact to the previsions of this tional
Security Cleat for the riadqr of its tea

UTIS VIII Isrites ha atn ad the Coveraset
attually apse that the latter it esartisiag its rift ad carry-
tag at Ate ebltgatios ader this Mettonal Sacatty Clause eball
act to the Secretary of feu.e er sack daparet erects
or iadtvtdaata he toy dealgeate Sick toy factS without
ilaitatta the Assistant Socretedea .1 bsfaae ad 14 ad
ad boerd the Dsperat of the Any bvy Air Torte
or the Caeral S.rvtcoe Aiatatrjtta leferacee La Ste
ttasl Secarity Cle tŒthe Cnrat shell be deed to refer

appropriat to the Secretary .f Sefagse or sack dspera
egsdcisa or tStvttaIa he toy ipate

AXTICLI Iaplsqei of porpp gs of praipeg
Goveraett hereby cta ad aps.a that opa pstttiot

the Grate for che is the sea igeed facet too of the preisea
it will re-enluate tie potatial of the praises hots for
the prcpossa for Sick they are daeigested for isciwsia ta the

stiel IS.atrial Reserve ad thos for Sick it La requseted
they he reJntg.etad ad will if it dee the tat.reata of satiossl
eecurity are best served thereby and opco tender by the Grata
of whatever cosaideration toy be requsated change their daatgaation
to that reqto.ated by the Grantee Conversely the Coverent toy

its teitistive retnt reda.lgaati.o to the Crane
Sick tf acceptskle to the latter ehall be put toto effect
designation ader this persgrsph toy be ade only by writtea
iaatrasnt sad toy sot be requested by the Orsata sore of ten than

esca is tootS
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AITICLI I. IbAI Iqci Ol AMAiMPI ' M >A » 4 t^iA 4
IliMlUt Cl AHA A T>A CevariMnl hAIAkjf tAVAMUIA AmI AA1AAB tit#' 
upoo A faCLIIm Ay (hA OraotAt lor a fac onA 14aia! Ioa. of <b4 
PArtlrular t^fllcAklllty of any of thA lAraM, tooilllocj, iaaai 
AAtlona or raatrlctleoa of thA aAtlonal lAOurlty CIauaa, tbA 
CovAroBAnt Kill, If it Iaaba tba IntarAata ef Mtloul AAtutlty 
art bAAt AAtvad tbAtaby, Bodlfy or aaand tbo CIauaa to tbA dagrAr 
it SAAi fit ufOB taadar by tba Craotaa of ufeairvar cooaIdaratlor 
•ay ba raquaatad. Coavaraaly, tba CoTamaaBt aay. aa Ita owr 
IbUIaUta, racoMAad aodlfIcatloaa or aaeofeaeta to tba Craotaa. 
which, If acceptable to tba lattar, ahall ba put Into affact.

UTICLI XI. Termination or rawocatloD of tba latLaaal 
lacarltr Claaaa. Tba Coaarnaaot and tba Crantaa Bitaally covanaet 
and agraa that tbaIt raapactlra obllgatlooa umdar thla batlocal 
Security CIauaa, aacapt tboea of tba Craotaa te ralaburaa tba 
CewarMtot Mdar Article III, or of tba Cnwarnmarit to farnlah 
cnfanaatloo aadar Article T. and aacapt aa may ba otberwlaa 
apaclflad bare la, aba 11 terminate 10 yaara following tba data of 
thla laatrumant or, la tba event tbe Cove rami at la In poaaaaalon 
at that tint In accordance with Article IT (b), upon ralaaaa of 
poaaaaalon by tba Government to tba Crantaa: PtOVIDCD, aDUEVU,
That tha Covartaant, at Ita own elactlon, or upon a petition by 
tbe Grantat, may recooilder tha neceeelty for coatlanlag all or 
any part of tba CIauaa la affect and ahall, in tba event it 
determine! auch aacasalty no longer eilate, aad 1^00 tender by 
tba Crantaa or whatever* cooelderatlon may ba regueeted, revoke 
tba CIauaa, in whole or In part, by executing and delivering to 
tba Crantaa a ralaaaa, gultclala dead, or whatever Inatnaent la 
necaaaery ta ramnva tba amcMfcrance ef the Claaaa, «r of a part . 
.thereof, from tbe facllltlaa.

AITICLI HI. Cc'vemaate. It la tha latestloa of both 
tbe Craatee aad tha Cirvanmear that tbaaa ceveneate ahall n» 
with the lead aad bind aWbaageaet perchaaara of tha pramlaea 
beraby paavayed: nKWLKS, KM III, That tba Crantaa ahall act
be liable for aay violation of aald oevaoenta by dwbaagyaer owoere 
ef the pramlaea.

dJCTICU UII. tape tea, Mapetee am goal t lama of fact 
ahlch cannot be resolved by agreement of the partlaa ahall be 
decided by tba lac ratary of hafanaa or tha laatraaaatallty duly 
and asp raae ly deelgaeted hy him, mhoee dec le loo ahall ba final 
aad cemclnelve. la caaetoctlee with any proceed lag madar thle 
Article, the Crantaa ahall he afforded aa epfarf tty to he heard 
aad to offer evldaace la deport of Its ano aaae. Paailag float 
daclalaa of a dlapete haremadar, tha Crantaa ahall proceed dlll- 
gaatly with tha performance of Its eAligations ■edar the CIauaa.

AITICLI XIT. locardaMac. Tha Crantaa shall forth- 
eltb coast thla laatntnt to ho duly recorded and shall farnlah 
aatlefactory evidence of aach to tha CuiaiMdiit.

AITICLI IT. IsvIba provlaloo. The Craatee aad tba 
Covenant mjtually covenant aad agraa that aotking la this CIauaa 
•hall ba ceaatrmad aa affactlag abllgatloas ef tha Craataa andar 
any othar provisions af thla laatrmaant, except that, la any cssaa 
of laceoeLetamcy or anblgalty, the provletcoe of this hatlooal 
lacarlty Claoaa ahall, to tha extant that thay Is^oaa graatar 
abllgatloas ca tha Craataa, he dawad contralllag.

DLJLJT WV fy
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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°-501-28"E
a distance of 1,977. 
Point of Beginning;

56 feet to the

THENCE
93.22

N80°-59,-13"E 
feet to a point;

a distance of

THENCE
496.82

S09°-01'-31"E 
feet to a point;

a distance of

THENCE
93.22

S80°-59,-13"W 
feet to a point;

a distance of

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 area 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 

contami^ateci soil from the closure of the S-l imnoundment, 

which stored waste containing chromium from the manufacture 

of potassium perchlorate, said contaminated soil having
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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

Being 1.063-acre tract inthe 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 S19-50-28E
distance of 1977.56 feet to the

Point of Beginning

THENCE N80-59-13E distance of

93.22 feet to point

THENCE S09-Oi-31E distance of

496.82 feet to point

THENCE S80-59-13W distance of

93.22 feet to point

THENCE N09-01-31W distapce of

496.82 feet to the Point of Beginning
containing 1.063 acres more or less

II

The area described above by Metes and Bounds is

closed disposal site for hazardous waste and its further

use is restricted It contains the following wastes from

the Kerr-McGee Chemical Corporations 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 2900 cubic yards of

contaminated sell from the closure of the S-i imnoundment

which stored waste containing chromium from the manufacture

of potassium perchlorate said contaminated soil having
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KERR-McGEE CENTER . 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

Dear 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 questions, please advise me (405) 270-3138.

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

Very truly yours,

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

lm

Attachments

0328G
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KERRMcGEE EE3JJDAL DRPORA 77DM
KERR-McGEE CENTER OKLAHOMA CITY OKLAHOMA 13125

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 KerrMcGee Chemical Corporation
NVD 008290330 Henderson NV

Dear Director

Attached are Kerr-McGee Chemical Corporations updated financial

instruments which demonstrate financial assurance for liability coverage
and for the estimated cost of closure and/or postclosure for the facilities

listed in the Chief Financial Officers letter

We trust you will find the attached instruments in order however should

there be any questions please advise me 405 2703138

Very truly yours

Charlotte Hix Coordinator

RISK MANAGEMENT CLAIMS DEPARTMENT

lm

Attachments

03280



KERR-MCGEE CHEMICAL CCREORXTIO*'
KLRR-McGLf. CLNTCf? • OKLAHOMA *;iTY. OKLAHOMA 73U»5

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 responsibility for 
liability coverage and closure and/or post-closure 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 following 
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 estimates covered by the test 
are shown for each facility:

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

007 6F

KERR-MCGEE E4WAL CC.PURAT1O
a.TER OKL-JtlA OV.LAHUMA 13125

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

am the chief financial officer of KerrMcGee Chemical Corporation
KerrMcGee Center Oklahoma City Oklahoma 73125 This letter is in support
of the use of the financial test to demonstrate financial responsibility for

liability coverage and closure and/or postclosute care as specified in the

Nevada Administrative Code NAC No 4449055

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 4449070

EPA Identification No
Name Address

NVD 008290330

KerrMcGee Chemical Corporation
Box 53

Henderson NV 89015

Region IX

The owner or operator identified above owns or operates the following

facilities for which financial assurance for closure or post closure care

is demonstrated through the financial test specified in NAC No 4449070
The current closure and/or postclosure cost estimates covered by the test

are shown for each facility

EPA IDENTIFICATION NO Cost Estimates

Name and Address Closure PostClosure

NVD 008290330

KerrMcGee Chemical Corporation N/A 121000
Box 53

Henderson NV 89015

Region IX

0076F



2. 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 .

3. In States where the State of Nevada Department of Conservation is not 
administering the financial requirements of NAC 44-9055, this owner or 
operator is 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. Cost Estimates
Name and Address Closure Post-Closure .

MSD 990866329
Kerr-McGee Chemical Corporation $ n/A $ 686 000
607 14th Street, North ’
Columbus, MS 39701

MSD 081387730
Kerr-McGee Chemical Corporation $ n/A $ 686 000
Highway 11 South ’
P. 0. Box 789 
Meridian, MS 39301

MOD 007128978
Kerr-McGee Chemical Corporation $ 387,000 $ N/A
Forest Products Division
P. 0. Box 6208
2300 Oakland
Kansas City, M0 64126

TXD 057111403
Kerr-McGee Chemical Corporation $3,657,000 $ 828,000
155 Buchanan Rd.
Texarkana, TX 75501

ILD 020367561
Kerr-McGee Chemical Corporation $3,170,000 $2,410,000
P. 0. Box 166 
Madison, IL 62060

MOD 007129406
Kerr-McGee Chemical Corporation $ 670,000 $ 952 000
2800 W. High Street 
Springfield, M0 65803

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

The owner or operator identified above guarantees through the corporate

guarantee specified in NAC No 4449070 the closure and postclosure care

of the following facilities owned or operated by its subsidiaries The

current cost estimates for the closure or postclosure 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 449055 this owner or

operator is demonstrating financial assurance for the closure or

postclosure care of the following facilities through the use of test

equivalent or substantially equivalent to the financial test specified in

NAC 4449070 The current closure and/or postclosure cost estimates

covered by such test are ihown for each facility

EPA IDENTIFICATION NO Cost Estimates

Name and Address Closure PostClosure

MSD 990866329

KerrMcGee Chemical Corporation N/A 686000
607 14th Street North

Columbus MS 39701

MSD 081387730

KerrMcGee Chemical Corporation N/A 686000
Highway 11 South

Box 789

Meridian MS 39301

MOD 007128978

KerrMcGee Chemical Corporation 387000 N/A
Forest Products Division

Box 6208

2300 Oakland

Kansas City MO 64126

TXD 057111403

KerrMcGee Chemical Corporation $3657000 828000
155 Buchanan Rd
Texarkana TX 75501

ILD 020367561

KerrMcGee Chemical Corporation $3170000 $2410000
Box 166

Madison IL 62060

MOD 007129406

KerrMcGee Chemical Corporation 670000 952000
2800 High Street

Springfield MO 65803

The owner or operator identified above owns or operates the following

hazardous waste management facilities for which financial assurance for

closure or if disposal facility postclosure 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 •

007 6 F

either to EPA or State through the financial test or any other financial

assurance mechanism specified in NAC 4449070 or equivalent or

substantially equivalent State mechanisms The current closure and/or

postclosure cost estimates not covered by such financial assurance are
shown for each facility NONE

This owner or operator Is not required to file 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 owners
or operators independently audited yearend financial statements for the

latest completed fiscal year ended December 31 1986
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ALTERNATIVE I

(Thousands of Dollars)

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

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

3. Sum of lines 1 and 2 . ...................................................................................................$ 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 .................................................................... ....... $ 616,116

*6. Net Worth.................................................................................................................................. $ 619.864

*7. Current Assets.............................................................................................................. $ 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 ..........................................................................................................    $ 82,420

*11. Total assets in U.S. (required 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? _X_ ___
(If not, complete line 16)

16. Is line 11 at least 6 times line 3? n/a ___

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_ ___

19. Is line 7 divided by line 8 greater than 1.5? _X_ ___

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

Marrh ?7, 1987__________ /S/'
DATE ^ M. K. Hambrick

Vice President

0076 F

ALTERNATIVE

Thousands of Dollars

Sum of current closure and postclosure cost estimates ________
Total of all cost estimates listed above

Amount of annual aggregate liability coverage to be demonstrated ________

Sum of lines and
_________

Total Liabilities If any portion of your closure or post _________
closure cost estimates is included In your total liabilities

you may deduct that portion from this line and add that amount

to lines and

Tangible Net Worth
_________

Net Worth
_________

Current Assets
__________

Current Liabilities
_________

Net Working Capital Line minus Line
_________

10 The sum of net income plus depreciation depletion and amorti
zation

__________

11 Total assets in U.S reuired only if less than
_________

90% of assets are located in the U.S

12 Is line at least $10 million

13 Is line at least times line

14 Is line at least times line

15 Are at least 90% of assets located in the U.S
If not complete line 16

16 Is line 11 at least times line lILA

17 Is line divided by line less than 2.0

18 Is line 10 divided by line greater than 0.1 _L

19 Is line divided by line greater than 1.5

hereby certify that the wording of this letter is identical to the wording

specified in NAC No 4449070 as such regulations were constituted on the date

shown immediately below

March 2719g7 2ifambrick
Vice President

13567

8000

21567

145139

616116

619864

357195

48309

308.886

82420

N/A

YES NO
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20 Broadway, Suite 1200 
Oklahoma 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, perform the
procedure described in the preceding paragraph with respect to Items 11 and 15.

ARTHL-R ANDERSEN Co

20 ROADWAY SUITE 1200

OKLAHOMA CiTY OKLAHOMA 73102
405 236-1491

March 27 1987

KerrMcGee Chemical Corporation

KerrMcGee Center

Post Office Box 25861

Oklahoma City Oklahoma 73125

Dear Sirs

We have examined the consolidated balance sheet of KerrMcGee 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 fran 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

postclosure care required by EPA regulations As further required by such regu
lations we have compared the data set forth in Items through 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

through and 10 should be adjusted

KerrMcGee Chemical Corporation is nonpublic entity and therefore is not sub

ject to the requirements of FASB Statement No 14 Financial Reporting for

Segments of Business Enterprise and has not voluntarily elected to comply with

that pronouncement Accordingly we were unable to and did not perform 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

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

Very truly yours

This report relates only to the data specified above and does not extend to the

financial statenents of the Company taken as whole for the year ended Decenber

31 1986 It is furnished solely for the use of the Company and the Companys
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

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:

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

BERT J. SMITH 
COWPNO.218 
Expire* 4/9/1990

GEOHYDROLOGICAL DESCRI PT ION

POSTCLOSURE PERMIT

HAZARDOUS WASTE LANDFILL

KERRMcGEE CHEMICAL CORPORATION

HENDERSON FACILITY

HENDERSON NEVADA

JUNE 19 1987

Prepared By

Bert Smith

Division Geotechnical Coordinator

KerrMcGee Corporation

Engineering Services Division

BERT SMITH
cow NO 218

Expires 4/9/19W
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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 drainage 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

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

semilinear northsouth trending mountain ranges separated by linear and

semilinear 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

The Henderson Facility Figure is located within the Las Vegas Valley

southern edge valley that is about 40 miles long and up to 20 miles

wide The Valley trends southsouthwest and its floor ranges in altitude

from 1500 to 3000 feet This Valley is 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

gentlysloping valley floor and are surrounded by flatlying alluvial

deposits extending to the central part of the Valley

Las Vegas Wash is the major drainage in the area and represents the base

level of Las Vegas Valley The Wash is 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 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. Presently, 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 (MSD. Topographic features for the Facility are presented in 

Figure 2.

Two 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-l pond. 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.

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 Presently 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 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

Two small intermittent streams or ditches cross the Henderson Facility

Plate The Beta Ditch crosses the Facility just north of the AP ponds

and leaves the property northeast of the Cl pond 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 population of

24363 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 sodium 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 produce 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 temperature 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.

SITE DESCRIPTION

The KerrMcGee 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 sodium perchlorate site map is

presented in Plate

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 produce 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 onethird 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 temperature at Las Vegas McCarron Airport ranges from

13.0C Celsius in January to 40.5C in July the mean daily minimum

temperature for the same months ranges from 0.5C to 24.5C
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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

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 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 deep structural basin that has been filled

with thick sequence of sediments Beginning in Miocene time 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 Mioceneage 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 multicolored poorly to

wellconsolidated siltstone clay and sand with minor intercalated

fanglomeratic horizons The finegrained 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 

its surface in some areas.

The Muddy Creek formation is unconformably overlain by PIio-Pleistocene 

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 PIio-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 alluviurn 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 fill crops out along the axis 

of the Basin and is not present in the Henderson area.

Vegas area but near the mountains the coarsegrained facies becomes

prominent The Muddy Creek formation reaches thicknesses of 3000 feet and

occurs at depths from 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

its surface in some areas

The Muddy Creek formation is unconformably overlain by PlioPleistocene

basin fill sediments These sediments represent semicontinuous 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 PlioPleistocene

depositional period These are coarsegrained piedmont alluvium

finegrained fluvial and lacustrine basin fill and blue lacustrine

ay

The coarsegrained 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 finegrained fluvial and lacustrine basin fill crops 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

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 480600 feet

Figure presents the generalized regional stratigraphic column for the Las

Vegas Basin Figure is 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 detailed site stratigraphic

column is presented in Figure

Muddy Creek Formation

The Muddy Creek formation of Pliocene age underlies the Henderson Facility

in the subsurface This formation consists of brown to reddishbrown 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 KerrMcGee 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 lithology 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 groundwater 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 ancient 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 0.807. (42 feet/mile) to 5.4% (285 feet/mile) with

recognizable sand or gravel permeable horizons were encountered in three

of the wells and silty clay was the predominant lithology 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 positive groundwater head

differential exists over the groundwater levels noted in the NearSurface

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 to 20 feet of

the Muddy Creek formation Logs prepared from these wells indicate that the

upper feet of the Muddy Creek formation typically consists of brown

clayey silt followed by brown silty clay Thin discontinuous fine sand and

silt lenses may be locally present The finegrained 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 ancient drainage system Referring to Plate

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
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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

an average of 2.5% 132 feet/mile Five major erosional features are

evident upon examination of this map buried erosional channel appears to

start near pond APS and strikes north along line to well M23 An

interfluve area is suggested to exist east of this channel and strike

northward second interfluve area exists west of this channel and also

strikes northward from wells H38 to to MC20 major buried channel

exists along line from wells H23 to MC56 to MCSO to H5l in the

northwest corner of the Henderson Facility Stauffer Chemical Corporation

is currently operating groundwater interception system over the width of

this channel This buried channel trends northeast third interfluve

area occurs due west and bounds the western side of the channel Definition

of where these buried channels and adjacent interfiuves 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

map showing depthtotop of the Muddy Creek formation is presented in

Plate The depthtotop of the Muddy Creek formation varies from 19.5 to

55 feet over the site Examination of this map shows the presence of

interfiuve areas near wells MC59 Mi8 and MC60 with the intervening

buried channel systems near well M27 and wells MC80 to HSi

The configuration of the Muddy Creek formation is shown more clearly in the

geologic cross sections presented in Figures and Line of section

shown on Plate The cross sections in Figure shows very little Muddy
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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-D1. The cross section (E-E1) 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.

PIio-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 intervening 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

Creek relief along section AA near Units and Section BB shows

the existence of an erosional channel from wells M4 to CLU1 north of the

steam plant The geological cross sections presented in Figure shows the

presence of small channel system along section CC major channel

system is indicated along section DD The cross section EE in Figure

shows the general configuration of the Muddy Creek formation in

northsouth direction It is evident from examination of these sections

that the buried channel systems in the area trend in northerly direction

are narrow and become more entrenched into the Muddy Creek formation in

this direction

PlioPleistocene Alluvial Fan Deposits

The KerrMcGee Henderson Facility is situated over alluvial sediments

derived from erosion of the McCullough Range mile south of KerrMcGee

that form northwestsloping 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 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 intervening 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 reddishbrown

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 layers 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 linear 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 sediments 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.

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 layers 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

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 linear and narrow in configuration These channel

fill deposits are typically more uniform sands and gravels few fines and

show higher permeability than the adjacent poorlysorted alluvial deposits

Once the old erosional channels were filled with the channel fill deposits

they were encased by the poorlysorted 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 distinct formation change between the Muddy Creek formation

and alluvial sediments does not exist Normally Sfoot 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 and 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 locally 

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 PIio-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 PIio-Pleistocene basin-fill deposits 

that underlie the Kerr-McGee Henderson Facility.

Structural Geology

The structural features of those strata pertinent to this investigation

Muddy Creek Formation and overlying basinfill 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 locally

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 PlioPleistocene basin fill is characterized by

series of generally northsouth trending faults These faults are thought

to result from natural consolidation of basinfill 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

There are no recognizable structural features present in the Muddy Creek

formation or overlying alluvial fan PlioPleistocene basinfill deposits

that underlie the KerrMcGee Henderson Facility
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Geological History

The geologic history of the Henderson region Is characterized by repeated 

periods of deposition, uplift, Igneous activity, and erosion. Thick 

sequences of marine sedimentary deposits accumulated throughout Paleozoic 

and Mesozoic time, with periodic interruption by erogenic (crustal 

deformation) activity. Continental-type sedimentary deposition and 

widespread 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 

PIio-Pleistocene basin-fill sediments.

Geological History

The geologic history of the Henderson region is characterized by repeated

periods of 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 Continentaltype sedimentary deposition and

widespread volcanic and fault activity continued through Cenozoic time

Thick deposits of volcanics were extruded over broad areas and accompanied

by strikeslip faulting during mid to lateTertiary 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

thick sequence of alluvial and lacustrine sediments were deposited in

deep structural basin These deposits included the Horse Springs and Muddy

Creek formations Following deposition of the Muddy Creek formation

period of erosion occurred The erosional period was followed by periodic

deposition of Pleistocene coarsegrained 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 ValleyFill Groundwater Reservoir This

reservoir consists of the Muddy Creek formation and the overlying

PlioPleistocene basinfill sediments
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The aquifer system was originally subdivided into two major components by 

Maxey and Jameson (1948): 1) The Near Surface Water and 2) the Confined 

Water. The Confined Water 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: IVNear 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 PIio-Pleistocene valley fill deposits. These two 

zones are not present in subsurface in the Henderson area (including the 

Henderson 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 principally through evapotranspiration, 

pumping from wells, and recharge to the "Near-Surface" aquifer system.

The aquifer system was originally subdivided into two major components by

Maxey and Jameson 1948 The Near Surface Water and the Confined

Water The Confined Water 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 lNear Surface Reservoir and 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 PlioPleistocene valley fill deposits These two

zones are not present in subsurface in the Henderson area including the

Henderson 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

200450 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 principally through evapotranspiration

pumping from wells and recharge to the NearSurface aquifer system

068 SE

21



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. All 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 other 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.

The NearSurface aquifer is found at the top of the Muddy Creek formation

usually in the overlying alluvial sand and gravel deposits The

NearSurface aquifer may also occur in the upper portions of the Muddy

Creek formation All aquifers in Las Vegas Valley are separated by thick

sequences of lowpermeability finegrained sediments Interconnection

between all aquifers in the Valley only occurs through upward leakage along

fault zones and through semiconfining layers This upward leakage

recharges the NearSurface aquifer which is augmented by artificial

recharge from irrigation and other forms of artificial water application to

the land surface The upward leakage between aquifers prevents the downward

movement of groundwater from the NearSurface aquifer Little recharge

occurs in the Valley itself from precipitation which is largely consumed by

evapotranspi ration

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 lowpermeability finegrained sediments Since groundwater at

the Henderson Facility is contained within both the alluvial fan sediments

and the upper portions of the Muddy Creek formation 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, groundwater 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 Creek 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 10-7 cm/sec (2.5xl0-3 

gpd/ft2) to 2.0 x 10"6 cm/sec (4.2xl0-2 gpd/ft2) with an average of 

5.85 x 10“7 cm/sec <1.2xl0"2 gpd/ft2), (Geraghty and Miller, 1980). 

Kerr-McGee performed field permeability tests at four wells the Henderson 

Facility (M-9, M-ll, M-l2, and M-13) completed in the Muddy Creek 

formation. These tests indicate that the Muddy Creek formation has a 

horizontal permeability or hydraulic conductivity ranging from 6.5 gpd/ft2 

O.lxlO-4 cm/sec) to 54.5 gpd/ft2 (2.6xl0-3 cm/sec) with an average of 

29.1 gpd/ft2 (1.4xl0-3 cm/sec). The average hydraulic gradient over 

areas where the groundwater occurs within the Muddy Creek formation at the

Muddy Creek Formation

Groundwater occurs in the upper portions of the Muddy Creek formation

beneath the Henderson Facility Typically groundwater is found within the

Muddy Creek silts and clay over the southern and westcentral portions of

the Facility Referring to Plate the areas where the NearSurface

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 Creek formation while

groundwater found north and east of this line lies within the alluvial

deposits As shown in Plate 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

KerrMcGee indicate that the upper 10 feet of the Muddy Creek formation has

vertical permeability of between 1.2 10 cm/sec 2.5xl03

gpd/ft2 to 2.0 10_b cm/sec 4.2xl02 gpd/ft2 with an average of

5.85 10 cm/sec l.2x102 gpd/ft2 Geraghty and Miller 1980

KerrMcGee performed field permeability tests at four wells the Henderson

Facility M9 Mll Ml2 and M13 completed in the Muddy Creek

formation These tests indicate that the Muddy Creek formation has

horizontal permeability or hydraulic conductivity ranging from 6.5 gpd/ft2

3.lx104 cm/sec to 54.5 gpd/ft2 2.6x103 cm/sec with an average of

29.1 gpd/ft2 l.4xl03 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 = .027. 

Transmissivity values varifed 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%.

Water-level data collected from June, 1983 to June, 1985, from Muddy Creek 

monitoring wells M-ll, M-l2, 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 late fal1.

Henderson Facility was measured to be an average of .M .027

Transmissivity values varid 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 Darcys 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 northwesterly direction through the Muddy Creek

formation and over most of the site as shown in Plate The groundwater

gradient is uniform over most of the site except near the pumping

depressions caused by Stauffer Chemicals interceptor well field in the

northwest portion of the Henderson Facility The gradient varies from l.2%

to 2.7% excluding Stauffers recovery area and averages 1.5%

Waterlevel data collected from June 1983 to June 1985 from Muddy Creek

monitoring wells Mll M12 and Ml3 show small groundwater fluctuations of

1.3 1.68 and 1.2 feet respectively over this period and appear to be

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 late fall

0685E

24



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 0 to greater than 27.7 feet 

in saturated thickness. Generally the larger zones of saturation occur over 

the buried "channel fill" deposited in stream channels developed on top of 

the Muddy Creek formation. The smallest 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 large 

saturated thickness of the alluvial deposits in this area. A second channel

system is indicated in the northwest corner of the map and in fact 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

Alluvial Fan Deposits

Alluvial fan deposits outcrop over the entire Henderson Facility and overlie

the Muddy Creek formation Over the southern and westcentral half of the

Facility the alluvial fan deposits are unsaturated Referring to Plate

and Figure 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 for the alluvial fan

deposits indicate that these deposits range from to greater than 27.7 feet

in saturated thickness Generally the larger zones of saturation occur over

the buried channel fill deposited in stream channels developed on top of

the Muddy Creek formation The smallest zones of saturation occur over the

interfluve areas that separate these old channel systems An examination of

the saturated thickness map Plate indicates there is buried stream

channel trending northnortheast from pond AP5 as evidenced by the large

saturated thickness of the alluvial deposits in this area second channel

system is indicated in the northwest corner of the map and in fct 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 the thickness of the alluvial fan deposits vary from

19.5 feet at well MC59 to 61.5 feet at geological boring MCl7

The depthtogroundwater map presented in Plate indicates that the

depthtogroundwater varies from over 55 feet at the southern portion of the

Facility to feet in the northeast corner near well PGl03 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 related 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 fill" deposits which 

are found in the old buried stream channels developed on top of the Muddy 

Creek formation 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 probably 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 lowest groundwater velocity of 0.5 feet/day 

was from an interfluve area 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.

depthtogroundwater decreases in northeasterly direction until it reaches

the vicinity of the AP impoundments From the AP impoundments to the north

property boundary the depthtogroundwater decreases rapidly east to

northeast The reason for the rapid decrease in the depthtogroundwater

toward the eastnortheast near well PGl03 is believed to be influenced by

the erosional configuration of the Muddy Creek formation or related to

structural features that may be present in the subsurface such as 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 fill deposits which

are found in the old buried stream channels developed on top of the Muddy

Creek formation 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 probably is

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

Darcys 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 M27 The lowest groundwater velocity of 0.5 feet/day

was from an interfluve area north of pond P3 well M4 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/ft2 (well M-4) to 

1496 gpd/ft2 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. Water-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.

The transmissivity of the alluvial deposits ranged from 231 gpd/ft at well

M4 interfluve area to 23786 gpd/ft at well M27 channel fill deposits

The hydraulic conductivity varied from 50.2 gpd/ft2 well M4 to

1496 gpd/ft2 at well M27 The storage coefficient as determined by

Stauffer Chemical Corporation from numerous pumping tests averages 0.053

Hall 1983 summary of KerrMcGee aquifer tests is presented in Table

Water table fluctuations are noted in several wells completed within the

alluvial deposits at the Facility Figure shows waterlevel fluctuations

for wells north of the and Sseries impoundments from June 1983 to

June 1985 Maximum waterlevel fluctuations in any one well varied from

1.54 to 2.55 feet and averaged 2.07 feet Waterlevel 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. SUMMARY OF AQUIFER TEST RESULTS CONDUCTED BY KERR-McGEE 
ON SELECTED WELLS AT THE HENDERSON FACILITY.

WELL

TRANSMISSIVITY
gpd/ft

HYDRAULIC CONDUCTIVITY 
gpd/ft

SLUG METHOD
Bouwer and Rice, 1976

JACOB SEMI-LOG 
Drawdown

SLUG METHOD JACOB SEMI-LOG 
Drawdown

M-2 1219 — 313 —

M-2 — 1764 — 453

M-3 2379 — 983 —

M-4 231 ' — 50.2 —

M-8 3628 — 834 —

M-9* 180 — 54.5 —

M-ll* — 79.2 — 8.5

M-ll* 61.2 — 6.5 —

M-l 2* 45.2 — 19.2 —

M-13* 70.1 — 36.1 —

M-15 4717 — 306 —

M-l 7 1445 — ■ 182 —

M-271 23,786 — 1496 —

Note: *Aquifer test conducted on Muddy Creek clays

^Aquifer test in "Channel Fill" Alluvial Deposit 

All other aquifer tests were conducted on Alluvial fan deposits

TABLE SUMtiIARY OF AQUIFER TEST RESULTS CONDUCTED BY KERR-McGEE

ON SELECTED WELLS AT THE HENDERSON FACILITY

WELL

TRANS MISSIVITY

gpd/ft

HYDRAULIC CONDUCTIVITY

gpd/ft

SLUG METHOD

Bouwer and Rice 1976

JACOB SEMI-LOG

Drawdown

SLUG METHOD JACOB SEMI-LOG

Drawdown

M2 1219 --- 313 ---

M2 --- 1764 -- 453

M-3 2379 -- 983 ---

M4 231 --- 50.2 ---

M-8 3628 --- 834 ---

M_9 180 --- 54.5 ---

M_l1 79.2 -- 8.5

M_l1 61.2 --- 6.5

M_12 45.2 --- 19.2 ---

M_13 70.1 -- 36.1 ---

M15 4717 --- 306 ---

M17 1445 -- 182 ---

M271 23786 -- 1496 ---

Note Aquifer test conducted on fluddy Creek clays

1Aquifer test in Channel Fill Alluvial Deposit

All other aquifer tests were conducted on Alluvial fan deposits
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PLATE 5
. POTENTIOMETRIC MAP FOR THE NEAR SURFACE AQUIFER IN JUNE-JULY. 1985

AT THE HENDERSON FACILITY*
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