
KERR-MCGEE CHEMICAL CORPORATION
POST OFFICE BOX 55 • HENDERSON. NEVADA 89009

October 2, 1996

Robert C. Kelso
Supervisor, Remediation Branch
Bureau of Corrective Actions
Nevada Division of Environmental Protection
333 West Nye Lane
Carson City, NV 89710

Subject: KMCC Phase II Written Response to Letter of Understanding

Dear Mr. Kelso:

Kerr-McGee Chemical Corporation (KMCC) signed a Consent Agreement with Nevada Division of 
Environmental Protection (NDEP) earlier in 1996, establishing the process for proceeding with 
Phase II of an Environmental Conditions Assessment. As required in this Agreement, a Phase II 
Work Plan was developed and submitted to NDEP which described field activities designed to fill 
in data gaps identified in the Phase I activities. Concurrent with submission of the Phase II Work 
Plan was submission of a Written Response which addressed those data gaps which did not 
require field work.

In July 1996, NDEP provided comments on both the Work Plan and Written Response for 
inclusion in the final version of the respective documents. Attached with this correspondence is 
the revised Written Response inclusive of the NDEP comments and KMCC response to the 
NDEP comments. Two copies have been sent to the Las Vegas NDEP location, to the attention 
of Brenda Pohlmann. Submission of the revised Work Plan will follow this correspondence in 
several weeks.

Feel free to call me at (702) 651-2234 if you have any questions. Thank you.

Sincerely,

smc\PHIIWRCL.WPD 
cc: Brenda Pohlmann (NDEP)

PRDemps 
RHJones 
RANapier 
TWReed
JTSmith (Covington & Burling) 
RSimon (ENSR)
Verrill Norwood (Pioneer)
Joel Mack (Montrose)
Susan Stewart (TIMET)
Greg Schlink (BMI)
PSCorbett

Susan M. Crowley, CEM-1428 
Staff Environmental Specialist

Kent Stevenson (Pioneer) - w/o attachment 
Lee Erickson (Stauffer) “
Mike Reilly (Zeneca) “
Barry Sandies (Morrison & Foerster - TIMET)
David Tundermann (Parsons, Behle & Latimer - BMI)
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RESPONSE TO LETTER OF UNDERSTANDING 

HENDERSON SITE

9

July 10, 1996, NDEP General comment- Plates 1-3 show data that is approximately 3 years 
old. What changes have occurred in that time? Please update with current data.

Response:
KMCC performed a one-time sampling of groundwater from all monitor wells at 
the facility as a result of discussions held with NDEP in July 1993. These 
discussions related to the KMCC Environmental Conditions Assessment. This 
sampling was conducted in July 1993, for the for the purpose of providing 
information about the groundwater conditions, facility wide, at the Henderson 
location. The samples were analyzedfor chromium, manganese, pH and specific 
conductivity. No otherfacility-wide campaign for groundwater sampling has been 
performed. However, KMCC routinely samples certain groundwater monitor wells 
and recovery wells as part of a Consent Order and other compliance requirements. 
A major portion of this sampling information is included in the Semi-Annual 

Performance Report, Chromium Mitigation Program which is submitted to the 
NDEP in January and July of each year. The most recent copy of this Report, 
July 1996, is included as Attachment 24.

1) On-Site Portions of "Trade Effluent" Settling Ponds and Associated Vitrified Clay Piping, 
SWMU KMCC-014:

Provide the results of soil sampling performed by DataChem (KMCC Final Phase I Report 
Reference K353 ("Analytical reports of soil samples taken in the vicinity of proposed Sis 
WC-1 and WC-2").

Provide a work plan for characterization of potential contamination in the western portion 
of the KMCC "Trade Effluent" pond area (that area which lies west of Ponds WC-1 and 
WC-2 and east of the earthen berm which defines the eastern margin of the On-site 
Hazardous Waste Landfill. Historical usage and waste disposal practices are to be used to 
establish the list of analytes to be evaluated.

Soil sampling results from DataChem are contained in Attachment 1. All EP Tox 
metals were “not detected” with the exception of barium which was less than or equal 
to 1.0 mg/L. Selected pesticides were also “not detected.” The remainder of this 
response is addressed in the Work Plan.
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KMCC LOU Written Response
Revision 1

September 30,1996

July 10,1996, NDEP Comment 1. LOU Item #1 - Attachment 1 provides analytical data
from DateChem for three (3) samples “in the vicinity” of WC-1 and WC-2. Please provide 
specific sample locations and indicate same on appropriate Figures.

Response:
Attachment 1 contains information related to three samples which were submitted 
to DataChem for analysis in 1987. Two of the listed samples were soil collected 
from the Trade Effluent pond area in the vicinity of the WC-1 (WC-East) and WC- 
2 (WC-West) ponds. The third sample, which accompanied the two soil samples, 
was collected from a waste container and was unrelated to the Trade Effluent 
ponds. The approximate locations of the soil samples are indicated on Plate 1.

2) Open Area Due South of "Trade Effluent Disposal Ponds":

KMCC will attempt to further delineate this poorly defined historic disposal area and to 
establish the nature of materials deposited therein. KMCC will incorporate characterization 
of this area in the work plan for #1 above ("Trade Effluent" Settling Ponds).

This item is addressed in the Work Plan.

3) Air Pollutant Emissions Associated with Industrial Processes:

Provide specific references to those passages in KMCC's Final Phase I report (and any other 
sources of information) which describe the nature (vapor, particulate, etc.) of historical and 
current air emissions at the KMCC facility. For those emissions which are determined to 
have been or which are presently depositional in nature, KMCC will provide information 
regarding patterns of dispersion and probable deposition.

The list below identifies sections of the April 1993 ECA report which were modified to 
include additional information on air emissions. ECA report modifications range from 
adding the permit number for the emission control unit to giving further details 
regarding the nature of the emission.
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KMCC LOU Written Response
Revision 1

September 30,1996

Process Section Page/Paragraph

Sodium Chlorate 4.1.3 4-7/3

Potassium Chlorate 4.2.3 4-14/6

Potassium Perchlorate 4.5.3 4-26/6

Ammonium Perchlorate 4.7.3 4-36/5 & 7
4.7.4 4-41/5 & 6

Manganese Dioxide 4.8.3 4-45/4 & 5

Manganese Dioxide 4.9.3 4-50/4
(Leach Plant) 4-51/1

Boron Trichloride 4.11.3 4-62/1

An assessment was performed to determine the “patterns of dispersion and probable 
deposition” of emissions. Modeling for this assessment is documented in Attachment 2. 
The assessment consisted of determining the emissions and modeling the dispersion and 
deposition of particulate matter from the manganese dioxide process. This process was 
selected because it represents the majority of the emissions from the facility that are 
considered “depositional.”

The emission estimates were developed as part of the application for the federal 
(Title V) operating permit and are based on source test data and EPA-approved 
emission factors (AP-42). The air dispersion model calculated the rate of deposition of 
these emissions in the areas surrounding the plant.

Deposition was calculated by the air dispersion model at “receptor” locations along the 
perimeter of the plant and in surrounding areas out to a distance of five kilometers 
(approximately 3 miles) beyond the plant boundary. The model used (i.e., version 3 of 
Industrial Source Complex Model-Short Term) is the air dispersion model approved 
by EPA for determining deposition of particulate matter. One year of actual, hourly 
meteorological observations (including winds, temperatures, and stability) from Las 
Vegas were used in the simulation for realistic treatment of transport and dispersion.

The results of the modeling are presented in Attachment 2 which contains a plot 
depicting isopleths of annual deposition of particulate emissions in units of grams per 
square meter (g/m2). The maximum calculated deposition is 17 g/m2 at a point on the
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eastern boundary of the plant, reflecting the predominance of southwesterly winds in 
the Las Vegas area. At other points along the KMCC boundary, the calculated 
deposition is much less than this maximum value. In fact, the deposition is less than
0.05 g/m2 at the northwest corner of the KMCC facility and is less than 1 g/ni along 
over 80 percent of the boundary. Away from the boundary, deposition falls off rapidly, 
decreasing by an order of magnitude within one kilometer.

July 10, 1996, Comment 2. LOU Item #3 - Please explain the comment regarding 
modifications to the April 1993 ECA Report. No change pages are provided with this 
submittal and the 1993 report appears unchanged. Also, provide additional 
justification/rational for the statement that manganese dioxide “...represents the majority 
of emissions...considered to be ‘depositional. Now does this compare to current and 
historical dispersion and deposition?

Response: .
Subsequent to submission of the initial draft ECA Phase I Report, KMCC added 
the information cited in our current response to LOU Item #3 as a result of 
comments from the NDEP. The final draft of the ECA Phase I Report included 
that information. In our June 21, 1993, meeting discussing the ECA Phase I 
Report, NDEP requested that we identify the changes to the first draft Phase I 
Report. Information listed above in response to LOU Item 3 addresses that request 
by identifying where the changes were made. It was not necessaiy to submit 
change pages with the response to LOU Item 3 because the final draft of the Phase 
I Report already included this information. The changes, as indicated above, 
added permit numbers and other information to help further identify the nature 
of the emissions from the particular processes.

Except for CO, which is not a concern from a depositional standpoint, emissions 
of PM10 represent a majority of emissions from the facility. Furthermore, more 
than half of thePMI0 emissions are from the manganese dioxide operation, which 
is adjacent to the eastern (i.e., predominantly downwind) boarder of the facility. 
Therefore the emissions of PMwfrom the manganese dioxide operation, which are 
mostly in the form of manganese compounds, have the greatest potential to deposit 
on the surface at offsite locations.

We have no information on historical deposition for comparison.

KMCC LOU Written Response
Revision 1

September 30, 1996

4) Hardesty Chemical Company Site:
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KMCC LOU Written Response
Revision 1

September 30,1996

Provide analytical data obtained from sampling of the ground water monitoring wells 
installed on the J. B. Kelley lease site. As these wells were installed for the evaluation of 
potential hydrocarbon contamination from the underground storage tanks formerly located 
at the J. B. Kelley site, they are in the area where Hardesty is believed to have carried out its 
operations. NDEP may request additional sampling of these wells with an expanded list of 
analytes.

KMCC will provide NDEP with any additional information regarding the past operation of 
Hardesty Chemical Company at the KMCC facility which may be reasonably available, 
including facility locations, products, waste streams and waste disposal. KMCC and NDEP 
will then determine what additional investigatory work is necessary based upon the identified 
information concerning the activities of Hardesty at the KMCC site.

Information relating to the J. B. Kelley lease site is located in the response to LOU Item 
#63.

Additional documentation was obtained from the national archives at San Bruno, 
California, regarding Hardesty Chemical and other lessees operating on the site in the 
late 1940s. A letter dated March 11,1948, contained a description of the portions of the 
BMI complex that were under lease by the following tenants: Ruth Mitchell, Nevada 
Clay Products Company, Allied Productions, Inc., U. S. Vanadium, Hardesty Chemical 
Company, and Western Electrochemical Company (WECCO).

Information on WECCO is provided in KMCC's Environmental Conditions 
Assessment dated April 1993. Locations of the remaining lessees are shown in 
Attachment 3 (based on descriptions in the 3/11/48 document).

Hardesty was having difficulty in getting into production. Around October 1947, 
Amecco Chemicals, Inc. undertook the total obligations of the lease and continued with 
modifications to the facility. In a letter dated March 6,1948, Amecco projected sales 
for the following products:

Monochlorobenzene 
Paradichlorobenzene 
Soda Arsenite Solution 
Synthetic Detergent.
Chlorinated paraffin

There were no documents identified to demonstrate what quantity of these chemicals 
were actually produced, if any. The documentation did not discuss waste streams or 
disposal locations.
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KMCC LOU Written Response
Revision 1

September 30,1996

July 10, 1996, NDEP Comment 3. LOU Item #4 - What were the activities and/or products
of the additional tenants listed in KMCC’s response, i.e., Ruth Mitchell; Nevada Clay 
Products Company; Allied Productions, Inc.; and US. Vanadium? Assuming 
Hardesty/Amecco did operate and procure chemical products, what is the most probable 
method and location of waste disposal and transport? How does KMCC propose to verify 
that none of these residual wastes remain on site?

Response:
ERM-West conducted a review offiles located in San Bruno, California, as part 
of BMPs requirement to identify additional information on U.S. Vanadium. The 
results of their investigation will be covered in the Common Areas Environmental 
Conditions Investigation Report During their file review, they located additional 
documents (albeit limited) on Hardesty Chemical and the other companies 
identified above. A brief synopsis on each company is listed below.

Ruth Mitchell: Ruth Mitchell Gems processed semi-precious stones. According 
to a 1/28/47 inspection report on fire protection and security, the operation 
consisted ofpolishing semi-precious stones and setting finished stones with minor 
soldering. There is no information given on waste disposal practices. The 
company was no longer leasing property by December 1947.

Nevada Clay Products: According to a 1947 inspection report on fire protection 
and security, Nevada Clay Products was to manufacture ordinary building brick 
using oilfired baking ovens already in place. Subsequent documents indicate that 
they were having difficulty converting some of the existing equipment for use. No 
discussion of waste practices was identified.

Allied Productions, Inc.: Allied Productions, Inc. was a moving picture company. 
They had not yet taken occupancy by May 1947 and records indicate that they 
terminated their lease in September 1947.

Hardesty/Amecco Chemical: A review of the records indicates that Hardesty did 
make some production. Records indicate that the Hardesty lease was effective in 
September 1945. Subsequently, in September 1947, Amecco gave notification that 
it had purchased the entire Hardesty Chemical Company, Inc. interest in the 
operation at the Basic Magnesium Plant. Amecco appears to have ceased 
operations sometime prior to June 1949. One reference to waste handling stated 
that residue from the manufacturing process Was pumped directly into a steel tank 
truck and removed to a remote location and burned. The location was not 
identified. In addition, schematics of the process show a waste stream going to the 
sewer.
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Drawings of the facility show that there were two underground storage tanks 
located north of Unit 2, one for kerosene and one for benzene. A tank farm was 
also located north of Unit 2 on the north side of the tracks. None of these tanks 
are present today.

KMCC proposes to identify impacts, if any, from Hardesty Chemical by installing 
a well down gradient from the tank farm and underground storage tanks. More 
detail is provided on this in the work plan.

5) On-Site Portion of Beta Ditch, Including "Small Diversion Ditch" Northwest of Pond C-l:

Identify segments or tributaries of these conveyances (if any) which received waste streams 
from KMCC or its predecessors/tenants exclusively. Those portions of the conveyances 
which historically received waste streams from two or more of the BMI companies will be 
addressed as BMI Common Areas Issues. For those segments or tributaries identified as 
having been utilized by KMCC or its tenants exclusively, KMCC will prepare a work plan 
to characterize residual contamination by contaminants of concern which may exist therein.

This item will be addressed in the Common Areas Work Plan. Sample locations in the 
Common Areas Work Plan have been located either in the tributary or immediately 
down stream of the confluence of these tributaries. (See Figure 3-1 of the BMI 
Common Areas Environmental Conditions Investigation Plan.)

6) Unnamed Drainage Ditch Segment:

Based upon KMCC's assertion that this ditch is in fact the Northwest Drainage Ditch which 
received waste streams from more than one BMI company, this area will be addressed as a 
BMI Common Areas issue.

Due to the pending construction of Warm Springs Road adjacent to the Northwest 
Drainage Ditch, KMCC collected samples from both the ditch bottom and from the 
center of the proposed right of way of the new road. Also, ground water samples were 
collected from several existing wells in the area. Analytical results were provided to 
NDEP in a letter dated August 4,1994. The City of Henderson has recently collected 
samples in this area; however, data has not been provided to KMCC to date.

July 10, 1996, NDEP Comment 4. LOU Item #6 - The division has received and reviewed
analytical results of the City of Henderson’s sampling along the proposed Warm Springs 
Road Extension from Gibson to Eastgate Roads. We have not seen analytical results for the 
remaining section from East gate to Boulder Highway. This information will be forwarded

KMCC LOU Written Response
Revision 1

September 30,1996
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Common Areas Environmental Conditions Investigation Plan

Unnamed Drainage Ditch Segment

Based upon KMCCs assertion that this ditch is in fact the Northwest Drainage Ditch which

received waste streams from more than one BMI company this area will be addressed as

BMI Common Areas issue

Due to the pending construction of Warm Springs Road adjacent to the Northwest

Drainage Ditch KMCC collected samples from both the ditch bottom and from the

center of the proposed right of way of the new road Also ground water samples were

collected from several existing wells in the area Analytical results were provided to

NDEP in letter dated August 1994 The City of Henderson has recently collected

samples in this area however data has not been provided to KMCC to date

July 10 1996 NDEP Comment LOUltem The division has received and reviewed

analytical results of the City of Henderson sampling along the proposed Warm Springs

Road Extension from Gibson to Eastgate Roads We have not seen analytical results for the

remaining section from East gate to Boulder Highway This information will be forwarded
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to Kerr-McGee on receipt. Regarding KMCC’s previous sampling data, please provide the 
locations of each sample and the rationale for excluding the 1-4 feet below ground surface 
sampling interval.

Response:
Information provided in Attachment 23 shows the locations of the Warm Springs 
Road right-of-way (ROW) sample points collected by KMCC. Eight surface soil 
samples (0-1' in depth) were collected; five in the proposed ROW adjacent to the 
Northwest Ditch and three in the ditch itself. Three additional soil samples were 
collected in the ditch at the 4-5' depth interval. These deeper samples were 

- collected in an attempt to determine vertical impact, if any, from downward
percolation of fluids moving through the ditch. The 4-5' sample interval was 
chosen in an attempt to identify the lower limits of contaminants that may have 
been identified in the 0-1' samples and to provide some separation from the 
surface sample. This separation reduced the potential for physical contamination 
of the sample during sample collection. Since no significant concentrations of 
contaminants of concern were identified in either the 0-1' samples or the 4-5' 
samples, it can be inferred that the 1-4' range is not significantly impacted.

1) Old P-2 Pond and Associated Conveyance Facilities:

Provide a work plan for sampling of subsurface soils in the area of the former pond to 
confirm that residual material concentrations are below state and federal action levels.

This item is addressed in the Work Plan.

KMCC LOU Written Response
Revision 1

( September 30,1996

8) P-3 Pond and Associated Conveyance Facilities:

KMCC will provide a work plan for sampling of subsurface soils in the area of the former 
pond to confirm that residual material concentrations are below state and federal action 
levels. As a necessary component of this work plan, KMCC will provide additional 
information on the location, regulatory/closure status, and release history of this 
impoundment. KMCC will also provide information on the disposition of contaminated 
material removed from this pond.

Sampling of this area is addressed in the Work Plan. The pond location is shown on 
Plate 1. While operational, this process pond was regulated under NPDES Permit 
#NV0000078. Upon closure of this process pond, the liner, solids and underlying soil 
were removed and disposed of at U. S. Ecology as chromium contaminated waste.
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to Kerr-McGee on receipt Regarding KMCC previous sampling data please provide the

locations of each sample and the rationale for excluding the -4feet below ground surface

sampling interval

Response

Information provided in Attachment 23 shows the locations of the Warm Springs

Road right-of-way ROW sample points collected by KMCC Eight surface soil

samples 0-1 in depth were collected in the proposed ROW adjacent to the

Northwest Ditch and three in the ditch itself Three additional soil samples were

collected in the ditch at the 4-5 depth interval These deeper samples were

collected in an attempt to determine vertical impact any from downward

percolation of fluids moving through the ditch The 4-5 sample interval was

chosen in an attempt to identjfy the lower limits of contaminants that may have

been identjfied in the 0-1 samples and to provide some separation from the

surface sample This separation reduced the potentialfor physical contamination

of the sample during sample collection Since no sign jficant concentrations of

contaminants of concern were identjfied in either the 0-1 samples or the 4-5

samples it can be inferred that the 1-4 range is not sign jficantly impacted

Old P-2 Pond and Associated Conveyance Facilities

Provide work plan for sampling of subsurface soils in the area of the former pond to

confirm that residual material concentrations are below state and federal action levels

This item is addressed in the Work Plan

P-3 Pond and Associated Conveyance Facilities

KMCC will provide work plan for sampling of subsurface soils in the area of the former

pond to confirm that residual material concentrations are below state and federal action

levels As necessary component of this work plan KMCC will provide additional

information on the location regulatory/closure status and release history of this

impoundment KMCC will also provide information on the disposition of contaminated

material removed from this pond

Sampling of this area is addressed in the Work Plan The pond location is shown on

Plate While operational this process pond was regulated under NPDES Permit

NV0000078 Upon closure of this process pond the liner solids and underlying soil

were removed and disposed of at Ecology as chromium contaminated waste
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Monitor wells used for this pond while it was in operation were MW-50 (up gradient) 
and MW-76 (down gradient). Both wells show elevated conductivity and chromium 
levels. However, they are also in the general path of the contaminant plume emanating 
from Units 4 & 5 up gradient of the pond. This plume is being captured and 
remediated by the down gradient groundwater intercept system.

July 10, 1996, NDEP Comment 5. LOU Item #8 - This LOU item requested "additional 
information on the ...regulatory/closure status and release history... ” of Pond P-3, which 
does not appear to have been discussed in the Phase I Report. Provide the specific 
characteristics of the waste managed therein, the sampling criteria used to determine the 
extent of underlying soil removal at "closure, ” and the location analytical results from such 
samples.

Response:
The materials handled in Pond P-3 were not waste but were solutions that were 
recycled back into the sodium chlorate process. Pond P-3 was used by the KMCC 
Henderson sodium chlorate production operation as a holding pondfor solutions 
which were destined for return to the process after concentration by evaporation. 
The pond contained an aqueous solution of sodium chlorate with small amounts 
of sodium dichromate. While the pond was used, it was regulated by NDEP under 
the NPDES program. As the pond was closed, the liner was removed along with 
any soil which appeared contaminated. Sampling of underlying soils is included 
in the Phase II Work Plan and will be completed once the Work Plan is approved 
by NDEP.

9) New P-2 Pond and Associated Piping:

Provide engineering specifications of the impoundment including leak detection systems (e.g. 
double lined with leachate collection) and the location and configuration of monitor wells 
intended for this purpose. Provide information regarding the operational and regulatory 
status of this impoundment and release history (if applicable).

Issues exclusively concerning Total Dissolved Solids impacts to ground or surface water will 
continue to be addressed by NDEP's Bureau of Water Pollution control.

Engineering drawings for construction of the containment system for New P-2 are 
located in Plate A-001-53 (Attachment 4). The impoundment was initially constructed 
with two liners (30 mil unreinforced PVC and 36 mil reinforced polyester). 
Approximately 18 months later, an additional 60 mil high density polyethylene liner 
was installed. This process pond is scheduled to be taken out of service by June 1996, 

. and replaced with a tank system located north of Unit 2.
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Monitor wells used for this pond while it was in operation were MW-SO up gradient

and MW-76 down gradient Both wells show elevated conductivity and chromium

levels However they are also in the general path of the contaminant plume emanating

from Units up gradient of the pond This plume is being captured and

remediated by the down gradient groundwater intercept system

July 10 1996 NDEP Comment LOU kern 8- This LOU item requested additional

information on the .. regulatory/closure status and release history.. of Pond P-3 which

does not appear to have been discussed in the Phase Report Provide the specf Ic

characteristics of the waste managed therein the sampling criteria used to determine the

extent of underlying soil removal at closure and the location analytical results from such

samples

Response

The materials handled in Pond P-3 were not waste but were solutions that were

recycled back into the sodium chlorate process Pond P-3 was used by the KJVICC

Henderson sodium chlorate production operation as holding pond for solutions

which were destinedfor return to the process afler concentration by evaporation

The pond contained an aqueous solution of sodium chlorate with small amounts

of sodium dichromate While the pond was used it was regulated by NDEP under

the NPDES program As the pond was closed the liner was removed along with

any soil which appeared contaminated Sampling of underlying soils is included

in the Phase II Work Plan and will be completed once the Work Plan is approved

by NDEP

New P-2 Pond and Associated Piping

Provide engineering specifications of the impoundment including leak detection systems e.g

double lined with leachate collection and the location and configuration of monitor wells

intended for this purpose Provide information regarding the operational and regulatory

status of this impoundment and release history if applicable

Issues exclusively concerning Total Dissolved Solids impacts to ground or surface water will

continue to be addressed by NDEPs Bureau of Water Pollution control

Engineering drawings for construction of the containment system for New P-2 are

located in Plate A-OO1-53 Attachment The impoundment was initially constructed

with two liners 30 mil unreinforced PVC and 36 mil reinforced polyester

Approximately 18 months later an additional 60 mil high density polyethylene liner

was installed This process pond is scheduled to be taken out of service by June 1996

and replaced with tank system located north of Unit
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New P-2 pond is regulated under NPDES permit #NV0000078. It has a leak detection 
system as shown on the above referenced plate which is monitored monthly. No leaks 
have been identified. Because this leak detection system was installed as part of the 
original construction of the impoundment, no groundwater monitor wells were 
installed for this unit; however, up gradient and down gradient wells are present in the 
area.

10) On-Site Hazardous Waste Landfill, SWMU KMCC-013:

Provide the Division with copies of correspondence relating to the closure and post-closure 
status of the landfill. This information should include the post-closure plan.

Attachment 5 contains the Closure/Post Closure Plan for the on-site hazardous waste 
landfill. Also provided in Attachment 5 are the April 16, 1985, and the January 17, 
1986, letters from NDEP concerning the landfill.

11) SWMU KMCC-005:

Provide specific information (i.e. volume of material, depth of excavation, criteria used to 
determine extent of contamination, etc.) relating to the removal of the "old drying pad" and 
underlying fill material and native soils. Provide an evaluation of the feasibility of collecting 
confirmatory samples of soil from beneath the area of the old pad.

Alan Gaddy, former Environmental Engineer for KMCC, was present at the time that 
the original drying pad was removed. Attachment 6 contains a summary of his 
observation regarding the scope of the work completed. The current pad was built 
directly over the old pad and is underlain by a synthetic liner. This liner serves as 
secondary containment in the event that the pad should leak.

Obtaining a sample from directly beneath the pad, which would be the location of 
greatest potential for contamination, would require penetration of the liner thus 
compromising its integrity. Based on observations of Mr. Gaddy, all discolored soil 
plus additional soil was removed from beneath the old pad. As such, KMCC believes 
that confirmatory sampling is not warranted.

July 10, 1996, NDEP Comment 6. LOU Item #11 - Due to the difficulty involved in 
obtaining confirmatory samples from the “old drying pad" area, they are not required at the 
current time. The Division may require these samples, including Chromium VI, on facility 
decommissioning or pad removal/replacement.
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New P-2 pond is regulated under NPDES permit NV0000078 It has leak detection

system as shown on the above referenced plate which is monitored monthly No leaks

have been identified Because this leak detection system was installed as part of the

original construction of the impoundment no groundwater monitor wells were

installed for this unit however up gradient and down gradient wells are present in the

area

10 On-Site Hazardous Waste Landfill SWMU KMCC-013

Provide the Division with copies of correspondence relating to the closure and post-closure

status of the landfill This information should include the post-closure plan

Attachment contains the Closure/Post Closure Plan for the on-site hazardous waste

landfill Also provided in Attachment are the April 16 1985 and the January 17

1986 letters from NDEP concerning the landfill

11 SWMU KMCC-005

Provide specific information i.e volume of material depth of excavation criteria used to

determine extent of contamination etc relating to the removal of the old drying pad and

underlying fill material and native soils Provide an evaluation of the feasibility of collecting

confirmatory samples of soil from beneath the area of the old pad

Alan Gaddy former Environmental Engineer for KMCC was prescnt at the time that

the original drying pad was removed Attachment contains summary of his

observation regarding the scope of the work completed The current pad was built

directly over the old pad and is underlain by synthetic liner This liner serves as

secondary containment in the event that the pad should leak

Obtaining sample from directly beneath the pad which would be the location of

greatest potential for contamination would require penetration of the liner thus

compromising its integrity Based on observations of Mr Gaddy all discolored soil

plus additional soil was removed from beneath the old pad As such KMCC believes

that confirmatory sampling is not warranted

July 10 1996 NDEP Comment LOU kern 11 Due to the dfJIculty involved in

obtaining confirmatory samplesfrom the old drying pad area they are not required at the

current time The Division may require these samples including Chromium VI on facility

decommissioning or pad removal/replacement
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Response:
Comment noted.

12) Hazardous Waste Storage Area, SWMU KMCC-006:

No further action is required at this time.

13) PondS-1:

No further action is required at this time. A review of the RCRA permit status of this SI may 
be required pending the outcome of Phase II investigations.

14) Pond P-1, and Associated Conveyance Piping:

KMCC will provide Closure documentation for this impoundment. A review of the RCRA 
permit status of this SI may be required pending the outcome of Phase II investigations. No 
further action is anticipated.

Attachment 7 contains a letter from Thomas J. Fronapfel, P.E., of the NDEP, to Rolfe 
B. Chase, Jr., of KMCC, stating that the "impoundments have been properly closed, 
and that they no longer remain under the interim status standards of 40 CFR 
Part 265." Also included in Attachment 7 is a copy of the analytical results obtained 
from both P-1 and S-l that KMCC collected as part of the clean closure demonstration. 
(Due to the poor quality of the original, some of the values have been penciled in next 
to the printed value for clarity.)

July 10, 1996, NDEP Comment 7. LOU Item # 14 - Attachment 7 has been reviewed by 
the Bureau of Waste Management personnel as summarized in enclosed memo from J. 
Dennison, dated June 13, 1996. Based on the information in Attachment 7, chromium does 
not appear to be a concern, however, one must question how the liquid waste stream 
entering the impoundment failed the EP Tox test (per the Phase I documentation), and the 
evaporated solids and soils managed to pass. Any additional information you might have 
on this occurrence would be very enlightening. Again, the issue is not chromium, but any 
contaminant in the disposed waste is above the state action levels.

Response:
Ponds S-l and P-1 contained waste waterfrom the sodium chlorate and potassium 
perchlorate plants respectively. The waste water from the two processes contained
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Response

Comment noted

12 Hazardous Waste Storage Area SWMU KMCC-006

No further action is required at this time

13 Pond S-i

No further action is required at this time review of the RCRA permit status of this SI may

be required pending the outcome of Phase II investigations

14 Pond P-i and Associated Conveyance Piping

KMCC will provide Closure documentation for this impoundment review of the RCRA

permit status of this SI may be required pending the outcome of Phase II investigations No

further action is anticipated

Attachment contains letter from Thomas Fronapfel P.E of the NDEP to Rolfe

Chase Jr of KMCC stating that the impoundments have been properly closed

and that they no longer remain under the interim status standards of 40 CFR
Part 265 Also included in Attachment is copy of the analytical results obtained

from both P-i and S-i that KMCC collected as part of the clean closure demonstration

Due to the poor quality of the original some of the values have been penciled in next

to the printed value for clarity

July 10 1996 NDEP Comment LOU Item 14 Attachment has been reviewed by

the Bureau of Waste Management personnel as summarized in enclosed memo from

Dennison dated June 13 1996 Based on the information in Attachment chromium does

not appear to be concern however one must question how the liquid waste stream

entering the impoundment failed the EP Tox test per the Phase documentation and the

evaporated solids and soils managed to pass Any additional information you might have

on this occurrence would be very enlightening Again the issue is not chromium but any

contaminant in the disposed waste is above the state action levels

Response

Ponds S-i and P-i contained waste waterfrom the sodium chlorate and potassium

perchlorate plants respectively The waste water from the two processes contained
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concentrations of the two respective products as well as sodium dichromate. Since 
other metals would contaminate the electrolytic cells, considerable precautions 
were taken to eliminate the presence of metals in the process, other than 
chromium. Other metals therefore would not be present in the waste. There were 
no organics present in the process solutions.

As the ponds were closed, the solids, liners, and any visually stained soil were 
' assumed to be contaminated with chromium and removed to the then-active on-site

hazardous waste landfill. Attachment 7 includes information related to 
confirmatory sampling of the S-l and P-1 ponds area soil after removal of the 
pond contents and liner. As seen in the analytical data supplied in Attachment 7, 
the soil in the closed pond area did not appear to have a concern related to 
chromium.

Together with its Phase II Report, KMCC will submit a petition for a 
determination that ponds S-l and P-1 have met the regulatory standards for 
closure by “removal or decontamination. ”

( 15) Platinum Drying Unit, SWMU KMCC-007:

KMCC will provide either analytical data or a technically based argument supporting their 
contention that minor staining of the soil surrounding this unit is not a threat to either human 
health or the environment and is not a violation of state or federal regulations. Included in 
this information shall be a discussion of how KMCC has revised housekeeping practices so 
as to eliminate or minimize further releases of waste material from this unit.

Since the LOU was issued, KMCC has removed the platinum sludge unit. This was 
done to make way for construction of the new boron and boron trichloride plant which 
now covers the area previously occupied by the pad. In preparation for plant 
construction, the pad was removed and disposed of at U. S. Ecology, Beatty, Nevada. 
Soils under the pad were collected and analyzed for total chromium. Chromium 
concentrations were below regulatory limits (see Attachment 8).

The TCLP results of material in the platinum sludge drying area collected in January 
1993 showed that all metals were below the method detectable limit with the exception 
of chromium which had a concentration of 1.1 mg/1 (see Attachment 8). Based on these 
results, any material that may have escaped from the unit was below regulatory levels.

July 10, 1996, NDEP Comment 8. LOU Item #15 - Additional information is needed 
regarding the status and removal of the Platinum Drying Unit. Attachment 8 shows TCLP 
analysis data indicating analysis dates during January 1993. The chain of custody forms

KMCC LOU Written Response
Revision 1
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concentrations of the two respective products as well as sodium dichromate Since

other metals would contaminate the electrolytic cells considerable precautions

were taken to eliminate the presence of metals in the process other than

chromium Other metals therefore would not be present in the waste There were

no organics present in the process solutions

As the ponds were closed the solids liners and any visually stained soil were

assumed to be contaminated with chromium and removed to the then-active on-site

hazardous waste landfill Attachment includes information related to

confirmatory sampling of the S-i and P-i ponds area soil afier removal of the

pond contents and liner As seen in the analytical data supplied in Attachment

the soil in the closed pond area did not appear to have concern related to

chromium

Together with its Phase II Report KMCC will submit petition for

determination that ponds S-i and P-i have met the regulatory standards for

closure by removal or decontamination

15 Platinum Drying Unit SWMU KMCC-007

KMCC will provide either analytical data or technically based argument supporting their

contention that minor staining of the soil surrounding this unit is not threat to either human

health or the environment and is not violation of state or federal regulations Included in

this information shall be discussion of how KMCC has revised housekeeping practices so

as to eliminate or minimize further releases of waste material from this unit

Since the LOU was issued KMCC has removed the platinum sludge unit This was

done to make way for construction of the new boron and boron trichloride plant which

now covers the area previously occupied by the pad In preparation for plant

construction the pad was removed and disposed of at Ecology Beatty Nevada
Soils under the pad were collected and analyzed for lola chromium Chromium

concentrations were below regulatory limits see Attachment

The TCLP results of material in the platinum sludge drying area collected in January

1993 showed that all metals were below the method detectable limitwith the exception

of chromium which had concentration of 1.1 mg/i see Attachment Based on these

results any material that may have escaped from the unit was below regulatory levels

July 10 1996 NDEP Comment LOU Item 15 Additional information is needed

regarding the status and removal of the Platinum Drying Unit Attachment shows TCLP

analysis data indicating analysis dates during January 1993 The chain of custody forms
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appear to indicate sampling dates in April 1994. Please reconcile these dates and provide 
sample locations and analytical data for both test sequences. Also, the LOU response text 
(page 7) indicates soils were collected and analyzed from under the pad while Attachment 
8 indicates samples from beside the pad. Please explain. What is the difference between 
“#1N” and #2S” on the chain of custody form in Attachment 8? Explain the implications 
on the detected chromium concentrations due to the 1:10 dilution to reduce acetate matrix 
interference.

Response:
The January sample was a platinum sludge sample collected and sent under its own 
chain of custody (COC) to Lockheed Analytical Laboratory on January 15, 1993. 
The sludge was analyzed by TCLP extraction to characterize the sludge material 
returning for reclamation of the platinum metal value. The results are listed on the 
Lockheed laboratory report form, included in Attachment 8.

The other two COC forms describe soil samples collected on April 7 and April 15, 
1994. These soil samples were collected in preparation for removal of soil from the 
platinum drying pad area. This same area needed to be cleared to accommodate 
construction of the new boron plant. The soil samples were analyzed at KMCC’s on
site laboratory for total chromium, with the results being reported on the respective 
chain of custody forms. Notations IN and 2S, on the April 7, 1994, COC, refer to 
separate samples collected on the same day from the soil surrounding the pad. The 
first sample taken and analyzed was IN. Sample IN was collected from a east/west 
mid-point on the north side of the pad. After analysis of IN a second sample, 2S, was 
collected to confirm the concentration was below 100 ppm chromium (20 X 5 ppm 
for chromium). Sample 2S was collectedfrom the east/west mid-point south of the 

■ pad. The COC dated April 15, 1994, describes a sample taken beneath the removed 
pad.

The 1:10 dilution for acetate matrix interferences has no affect on the chromium 
analysis results.

16 & 17) Ponds AP-1 and AP-2, and Associated Transfer Lines and Ponds AP-3 and 
Associated Transfer Lines:

Provide a technical evaluation of the appropriateness of the placement and design criteria for 
wells used to monitor potential contaminant migration from these impoundments. Include 
a list of the analytes which are currently monitored for and the latest data. Reference to the 
facility wide hydrologic evaluation conducted in July of 1993 may be used to provide some 
or all of the requested information.
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appear to indicate sampling dates in April 1994 Please reconcile these dates and provide

sample locations and analytical data for both test sequences Also the LOU response text

age indicates soils were collected and analyzed from under the pad while Attachment

indicates samples from beside the pad Please explain What is the difference between

1N and 23 on the chain of custody form in Attachment Explain the implications

on the detected chromium concentrations due to the 110 dilution to reduce acetate matrix

interference

Response

The January sample was platinum sludge sample collected and sent under its own

chain of custody COG to Lockheed Analytical Laboratory on January 15 1993

The sludge was analyzed by TGLP extraction to characterize the sludge material

returning for reclamation of the platinum metal value The results are listed on the

Lockheed laboratory report form included in Attachment

The other two COGforms describe soil samples collected on April and April 15

1994 These soil samples were collected in preparation for removal of soilfrom the

platinum drying pad area This same area needed to be cleared to accommodate

construction of the new boron plant The soil samples were analyzed at KMCG on-

site laboratory for total chromium with the results being reported on the respective

chain of custody forms Notations iN and 23 on the April 1994 COG refer to

separate samples collected on the same day from the soil surrounding the pad The

first sample taken and analyzed was iN Sample iN was collected from east/west

mid-point on the north side ofthe pad After analysis oflNa second sample 2S was

collected to confirm the concentration was below 100 ppm chromium 20 ppm
for chromium Sample 2S was collected from the east/west mid-point south of the

pad The COG dated April 15 1994 describes sample taken beneath the removed

pad

The 110 dilution for acetate matrix interferences has no affect on the chromium

analysis results

16 17 Ponds AP-1 and AP-2 and Associated Transfer Lines and Ponds AP-3 and

Associated Transfer Lines

Provide technical evaluation of the appropriateness of the placement and design criteria for

wells used to monitor potential contaminant migration from these impoundments Include

list of the analytes which are currently monitored for and the latest data Reference to the

facility wide hydrologic evaluation conducted in July of 1993 may be used to provide some

or all of the requested information
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Because ammonium perchlorate is highly soluble in water, and due to the fact that the 
ammonium ion (NH4+) may be rapidly transformed to nitrate by the action of indigenous 
microbes in the soil through the process of nitrification, the AP pond area should be 
evaluated for potential ground water impacts by nitrates.

Provide an evaluation of the potential reactivity of ammonium perchlorate in the ponds and 
in site soils.

Provide chromium concentration data for pond contents.

Provide a summary diagram/facility map which more accurately identifies the location of the 
AP impoundments and the other waste management units/areas of concern at the KMCC 
facility. Modification of Plate 3-2 of the KMCC final Phase I report would be acceptable for 
this purpose.

Issues exclusively concerning Total Dissolved Solids impacts to ground or surface water will 
continue to be addressed by NDEP's Bureau of Water Pollution Control.

Well Placement and Design/Pond Locations

Figure 1 in Attachment 9 shows the locations of the AP ponds. AP-2 is the only single- 
lined pond in this area. It is monitored as part of the facility’s NPDES program via 
monitor wells MW-17 (up gradient), MW-89 and MW-25 (down gradient). The up 
gradient and down gradient placement of the wells is dictated by the prevailing north- 
northwest direction of groundwater flow. All of the wells are constructed with 2-inch 
diameter PVC and contain 15 to 20 feet of screened interval across the water table. 
These wells are located in appropriate positions and are screened at proper depths to 
effectively monitor potential impact from AP-2. Under NPDES Permit #NV0000078, 
wells are monitored monthly for water level, pH, specific conductivity, sodium chloride, 
and ammonium perchlorate. The 1996 analytical data are contained in Attachment 9.

Plate 1 in the “Plates” section is a facility-wide map displaying groundwater specific 
conductivity values collected in June 1993. The AP ponds area is located within a 
pathway of elevated groundwater conductivity values originating up gradient from the 
ponds. Included in Attachment 9 is a graph depicting specific conductivity trends for 
the wells monitoring AP-2. Very little variation in groundwater conductivity is noted 
between the up gradient (M-17) and down gradient (M-89) wells.

In the fall of 1995, materials were transferred from AP-2 to a new double-lined pond, 
AP-6. AP-2 has since been decommissioned. The liner was removed and disposed of 
at the Apex Industrial Waste Landfill.

KMCC LOU Written Response
Revision 1

( September 30,1996
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Because ammonium perchiorate is highly soluble in water and due to the fact that the

ammonium ion NH4 may be rapidly transformed to nitrate by the action of indigenous

microbes in the soil through the process of nitrification the AP pond area should be

evaluated for potential ground water impacts by nitrates

Provide an evaluation of the potential reactivity of ammonium perchlorate in the ponds and

in site soils

Provide chromium concentration data for pond contents

Provide summary diagramlfacility map which more accurately identifies the location of the

AP impoundments and the other waste management units/areas of concern at the KMCC

facility Modification of Plate 3-2 of the KMCC final Phase report would be acceptable for

this purpose

Issues exclusively concerning Total Dissolved Solids impacts to ground or surface water will

continue to be addressed by NDEPs Bureau of Water Pollution Control

Well Placement and Design/Pond Locations

Figure in Attachment shows the locations of the AP ponds AP-2 is the only single-

lined pond in this area It is monitored as part of the facilitys NPDES program via

monitor wells MW-17 up gradient MW-89 and MW-25 down gradient The up

gradient and down gradient placement of the wells is dictated by the prevailing north-

northwest direction of groundwater flow All of the wells are constructed with 2-inch

diameter PVC and contain 15 to 20 feet of screened interval across the water table

These wells are located in appropriate positions and are screened at proper depths to

effectively monitor potential impact from AP-2 Under NPDES Permit NV0000078
wells are monitored monthly for water level pH specific conductivity sodium chloride

and ammonium perchlorate The 1996 analytical data are contained in Attachment

Plate in the Plates section is facility-wide map displaying groundwater specific

conductivity values collected in June 1993 The AP ponds area is located within

pathway of elevated groundwater conductivity values originating up gradient from the

ponds Included in Attachment is graph depicting specific conductivity trends for

the wells monitoring AP-2 Very little variation in groundwater conductivity is noted

between the up gradient M-17 and down gradient M-89 wells

In the fall of 1995 materials were transferred from AP-2 to new double-lined pond
AP-6 AP-2 has since been decommissioned The liner was removed and disposed of

at the Apex Industrial Waste Landfill
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The remaining ponds (AP-1, AP-3, AP-4, AP-5 and AP-6) are all double lined with a 
leak detection system between the liners. Because the leak detection system was 
installed as part of the original construction of the impoundments, no groundwater 
monitor wells were installed; however, up gradient and down gradient wells are present 
in the area. On occasion, leaks in the upper liners of some of these ponds have been 
detected and actions have been taken to repair these leaks.

KMCC's ultimate goal is to remove all of these impoundments via new technology. 
Installation of a new system that will ultimately eliminate the need for the ponds has 
begun.

Nitrate Sampling

Samples will be collected for nitrate analysis from three wells up and down gradient 
from the AP ponds. A discussion of the well locations and sampling rationale is 
provided in the Work Plan.

Reactivity Analysis

Low levels of ammonium perchlorate in the environment do not constitute a reactivity 
hazard. While no pertinent studies were found through a literature search, simple 
calculations show that if moderate levels (around one percent) of ammonium 
perchlorate in soil underwent instantaneous decomposition, the temperature increase 
would be negligible. This conclusion is consistent with work on the thermal destruction 
of ammonium perchlorate in sodium chloride that found this process step to be safe up 
to at least 10 percent AP in sodium chloride. A discussion of the energy release 
potential of AP during decomposition is provided in Attachment 9.

AP in the ponds is in water and is not reactive.

Chromium Analysis

KMCC LOU Written Response
Revision 1

September 30,1996

Ponds AP-1 and AP-2 receive solutions from the sodium perchlorate and ammonium 
perchlorate purification steps. Liquid from these impoundments is recycled back into 
the process from AP-3 which serves as a pump basin. On June 1-2, 1993, KMCC 
collected eight solids samples each from AP-1 and AP-2. The locations were randomly 
selected following guidelines outlined in Chapter 9 of Test Methods for Evaluating 
Solid Waste; SW-846 Third Edition. Analytical results are located in Attachment 9.

Statistical guidelines outlined in SW-846 Chapter 9 were also followed to determine 
concentrations of chromium. Calculations show that the average concentration for
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The remaining ponds AP-1 AP-3 AP-4 AP-5 and AP-6 are all double lined with

leak detection system between the liners Because the leak detection system was

installed as part of the original construction of the impoundments no groundwater

monitor wells were installed however up gradient and down gradient wells are present

in the area On occasion leaks in the upper liners of some of these ponds have been

detected and actions have been taken to repair these leaks

KMCCs ultimate goal is to remove all of these impoundments via new technology

Installation of new system that will ultimately eliminate the need for the ponds has

begun

Nitrate Sampling

Samples will be collected for nitrate analysis from three wells up and down gradient

from the AP ponds discussion of the well locations and sampling rationale is

provided in the Work Plan

Reactivity Analysis

Low levels of ammonium perchlorate in the environment do not constitute reactivity

hazard While no pertinent studies were found through literature search simple

calculations show that if moderate levels around one percent of ammonium

perchlorate in soil underwent instantaneous decomposition the temperature increase

would be negligible This conclusion is consistent with work on the thermal destruction

of ammonium perchlorate in sodium chloride that found this process step to be safe up

to at least 10 percent AP in sodium chloride discussion of the energy release

potential of AP during decomposition is provided in Attachment

AP in the ponds is in water and is not reactive

Chromium Analysis

Ponds AP-1 and AP-2 receive solutions from the sodium perchlorate and ammonium

perchlorate purification steps Liquid from these impoundments is recycled back into

the process from AP-3 which serves as pump basin On June 1-2 1993 ICMCC

collected eight solids samples each from AP-1 and AP-2 The locations were randomly

selected following guidelines outlined in Chapter of Test Methods for Evaluating

Solid Waste SW-846 Third Edition Analytical results are located in Attachment

Statistical guidelines outlined in SW-846 Chapter were also followed to determine

concentrations of chromium Calculations show that the average concentration for

Page 15



KMCC LOU Written Response
Revision 1

September 30, 1996

AP-1 was 3.13 mg/1 with a confidence interval of +/- 0.45 mg/1. Results for AP-2 were 
2.80+/-0.88 mg/1.

Liquid samples were also collected from the two ponds and analyzed for chromium. 
Results were both <0.12 mg/1.

July 10, 1996, NDEP Comment 9. LOU Items 16 &17 - the requested summary 
diagram/facility map shows all AP impoundments and waste management units/areas except 
the on-site Hazardous Waste Landfill. Please include the landfill location on the 
appropriate drawing or drawings.

Response:
The location of the closed Hazardous Waste Landfill along with associated 
groundwater monitor wells is shown on Plate 1.

18) Pond AP-4:

Reference Items 16 & 17 above. The issue of potential chromium contamination is not 
applicable to this impoundment.

See response to Items 16 and 17 above.

19) Pond AP-5:

Reference Items 16 & 17 above. The issue of potential chromium contamination is not 
applicable to this impoundment.

See response to Items 16 and 17 above.

20) Pond C-1 and Associated Piping, SWMU KMCC-011:

. This impoundment has the potential to impact ground water with elevated levels of total 
dissolved solids. With the exception of manganese which has a secondary MCL of 50 ug/L, 
no other compounds of concern appear to have been disposed here. The potential presence 
of manganese in site ground water should be evaluated (reference to the KMCC hydrologic 
evaluation of the site performed in July of 1993 is acceptable).
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AP-1 was 3.13 mgfl with confidence interval of 1- 0.45 mgIl Results for AP-2 were

.801-0 .8 mgI

Liquid samples were also collected from the two ponds and analyzed for chromium

Results were both 0.12 mgIl

July 10 1996 NDEP Comment LOU Items 16 the requested summary

diagram/facility map shows all AP impoundments and waste management units/areas except

the on-site Hazardous Waste LandfilL Please include the landfill location on the

appropriate drawing or drawings

Response

The location of the closed Hazardous Waste Landfill along with associated

groundwater monitor wells is shown on Plate

18 Pond AP-4

Reference Items 16 17 above The issue of potential chromium contamination is not

applicable to this impoundment

See response to Items 16 and 17 above

19 Pond AP-5

Reference Items 16 17 above The issue of potential chromium contamination is not

applicable to this impoundment

See response to Items 16 and 17 above

20 Pond C-i and Associated Piping SWMU KMCC-0l

This impoundment has the potential to impact ground water with elevated levels of total

dissolved solids With the exception of manganese which has secondary MCL of 50 ugIL

no other compounds of concern appear to have been disposed here The potential presence

of manganese in site ground water should be evaluated reference to the KMCC hydrologic

evaluation of the site performed in July of 1993 is acceptable
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Issues exclusively concerning Total Dissolved Solids impacts to ground or surface water will 
continue to be addressed by NDEP's Bureau of Water Pollution Control. The planned 
closure of this impoundment should be coordinated with the BWPC as well.

In October 1994, discharges to C-l were stopped in order to allow pond contents to dry. 
Subsequently, the liner and dried pond sludge were characterized and sent to Silver 
State Landfill.

The location of Pond C-l is shown on Plates 1 and 2 in the “Plates” section. The pond 
is down gradient from the manganese tailings pile, leach plant area, and electrolytic 
cells in Unit 6. While it was in operation, groundwater in four monitor wells up 
gradient and down gradient from Pond C-l were monitored monthly for specific 
conductivity, pH, and chloride. These wells, M-19, M-22, M-35, and M-39 (shown on 
Plate 1) were constructed with 2-inch diameter PVC. Wells M-19, M-22, M-35 and M- 
39 contain 15 to 20 feet of screened intervals across the water table.

Plate 2 is an isopleth of total manganese concentration in groundwater beneath the 
facility. The presence of manganese in high concentrations (530 mg/1) is apparent in 
groundwater beneath Unit 6. This high concentration of manganese decreases 

1 dramatically down gradient in the vicinity of the impoundments (Well M-19 -1.2 mg/1
and Well M-39 - 0.05 mg/1). There does not appear to be a contribution of manganese 
to the groundwater due to operation of C-l.

Manganese is present naturally in the groundwater system due to the presence of 
eroded mafic igneous material in the alluvium. The June 1993, sampling of 
groundwater from monitor well M-10, up gradient from the facility, found 0.7 mg/1 
manganese - 14 times greater than the secondary MCL.

A review of groundwater conductivity trends at the facility (Plate 1) show that 
impoundment C-l does not appear to be contributing dissolved solids to the 
groundwater system. Well M-39, down gradient from the impoundments, had a 
conductivity value of 10,900 as compared to 10,630 in the up gradient well (M-35). In 
addition, higher conductivity values not associated with the impoundments exist both 
east of the impoundments (Wells M-19 and CLD-4) and west of the impoundments 
(Wells M-34 and M-17).

July 10, 1996, NDEP Comment 10. LOUltem #20 - Provide additional data regarding the 
decommissioning of Pond C-l, e.g. sampling data showing that soil contaminated at levels 
of concern was removed, sampling locations, etc.

Response:
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Issues exclusively concerning Total Dissolved Solids impacts to ground or surface water will

continue to be addressed by NDEPs Bureau of Water Pollution Control The planned

closure of this impoundment should be coordinated with the BWPC as well

In October 1994 discharges to C-i were stopped in order to allow pond contents to dry

Subsequently the liner and dried pond sludge were characterized and sent to Silver

State Landfill

The location of Pond C-i is shown on Plates and in the Plates section The pond

is down gradient from the manganese tailings pile leach plant area and electrolytic

cells in Unit While it was in operation groundwater in four monitor wells up

gradient and down gradient from Pond C-i were monitored monthly for specific

conductivity pH and chloride These wells M-i9 M-22 M-35 and M-39 shown on

Plate were constructed with 2-inch diameter PVC Wells M-19 M-22 M-35 and

39 contain 15 to 20 feet of screened intervals across the water table

Plate is an isopleth of total manganese concentration in groundwater beneath the

facility The presence of manganese in high concentrations 530 mgIl is apparent in

groundwater beneath Unit This high concentration of manganese decreases

dramatically down gradient in the vicinity of the impoundments Well M-19 1.2 mg/l

and Well M-39 0.05 mgIl There does not appear to be contribution of manganese
to the groundwater due to operation of C-i

Manganese is present naturally in the groundwater system due to the presence of

eroded mafic igneous material in the alluvium The June 1993 sampling of

groundwater from monitor well M-iO up gradient from the facility found 0.7 mg/l

manganese 14 times greater than the secondary MCL

review of groundwater conductivity trends at the facility Plate show that

impoundment C-i does not appear to be contributing dissolved solids to the

groundwater system Well M-39 down gradient from the impoundments had

conductivity value of 10900 as compared to 10630 in the up gradient well M-35 In

addition higher conductivity values not associated with the impoundments exist both

east of the impoundments Wells M-19 and CLD-4 and west of the impoundments

Wells M-34 and M-i7

July 10 1996 NDEP Comment 10 LOUltem 20 Provide additional data regarding the

decommissioning ofPond C-i e.g sampling data showing that soil contaminated at levels

of concern was removed sampling locations etc

Response
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Confirmatory sampling of the Pond C-l has not been completed. A sampling Plan 
for this task will be submitted to the NDEP, Water Quality Planning, as it is 
prepared. It is expected that NDEP Corrective Actions will have the opportunity 
for review of the Plan’s adequacy as a part of the NDEP review process.

KMCC LOU Written Response
Revision 1

September 30,1996

21) Pond Mn-1 and Associated Piping:

Reference Item 20 above. It is understood that closure of this impoundment is not 
anticipated by KMCC at this time.

The discussion contained in Item 20 above also applies to Pond Mn-1. This is a double 
lined pond and is still in service.

22) Pond WC-1 and Associated Piping, SWMU KMCC-015:

No further action is required at this time.

23) Pond WC-2 and Associated Piping:

Provide information regarding the clean up of apparently contaminated soil referred to in the 
KMCC Final Phase I Report.

The waste collection ponds at the north end of the KMCC facility collect water from 
the plant and hold it until it is transported to the on-site waste water treatment plant. 
The ponds will, over the seasons, develop a growth of living material, including algae, 
bacteria, and insect populations. To combat this and to ensure a clear transportation 
line, sodium hypochlorite and several other Nalco water treatment products are 
injected into the water as it is transported from the pond to the plant. During the 
initial investigation to determine the appropriate product to use, the Nalco containers 
were placed on the ground between the two ponds. There was a small amount of 
spillage from the fittings as they were installed, then later removed. As appropriate 
treatment chemicals and container sizes were selected, containment was installed to 
hold the small tanks. The treatment area now consists of a containment pad and three 
small 250 and 500 gallon tanks. The soil which was stained with the Nalco products 
was placed in the pond to get value from the remaining chemicals. These chemicals are 
non-hazardous.

24) Leach Beds, Associated Conveyance Facilities, and Mn Tailings Area, SWMU KMCC-009:
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Confirmatory sampling of the Pond C-i has not been completed sampling Plan

for this task will be submitted to the NDEP Water Quality Planning as it is

prepared It is expected that NDEP Corrective Actions will have the opportunity

for review of the Plans adequacy as apart of the NDEP review process

21 Pond Mn-i and Associated Piping

Reference Item 20 above It is understood that closure of this impoundment is not

anticipated by KMCC at this time

The discussion contained in Item 20 above also applies to Pond Mn-i This is double

lined pond and is still in service

22 Pond WC- and Associated Piping SWMU KMCC-015

No further action is required at this time

23 Pond WC-2 and Associated Piping

Provide information regarding the clean up of apparently contaminated soil referred to in the

KMCC Final Phase Report

The waste collection ponds at the north end of the KMCC facility collect water from

the plant and hold it until it is transported to the on-site waste water treatment plant

The ponds will over the seasons develop growth of living material including algae

bacteria and insect populations To combat this and to ensure clear transportation

line sodium hypochlorite and several other Nalco water treatment products are

injected into the water as it is transported from the pond to the plant During the

initial investigation to determine the appropriate product to use the Nalco containers

were placed on the ground between the two ponds There was small amount of

spillage from the fittings as they were installed then later removed As appropriate

treatment chemicals and container sizes were selected containment was installed to

hold the small tanks The treatment area now consists of containment pad and three

small 250 and 500 gallon tanks The soil which was stained with the Nalco products

was placed in the pond to get value from the remaining chemicals These chemicals are

non-hazardous

24 Leach Beds Associated Conveyance Facilities and Mn Tailings Area SWM1J KMCC-009
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Provide a technically based argument (which may include existing TCLP and EP Toxicity 
data) to demonstrate that pre-1975 disposal of slurried and solid waste to these areas will not 
have the potential to impact groundwater with manganese.

Provide a technical evaluation of the appropriateness of the placement and design criteria for 
wells used to monitor potential contaminant migration from these waste management units. 
Include a list of the analytes which are currently monitored for and the latest monitoring data. 
Reference to the facility-wide hydrologic evaluation conducted in July of 1993 may be used 
to provide some or all of the requested information.

Monitor wells in the vicinity of the former leach beds show that there is no significant 
manganese impact to the groundwater in the vicinity of the tailings pile or former leach 
beds. In addition, TCLP data collected in 1990 and 1993 from the existing manganese 
tailings area show that the leaching potential of metals from the pile is small (see 
Attachment 10). While no TCLP data is available from the former leach bed tails, 
neither the process nor the material has changed in a manner that would affect the 
chemical leachability of the tails.

The current manganese tailings area is shown on Plate 2. This area is bounded up 
gradient by monitor Wells M-31, M-32, and M-33, and down gradient by monitor Wells 
M-34 and M-35. A comparison of the June 1993, groundwater manganese 
concentrations shows that manganese values in the groundwater are lower down 
gradient from the tailings area than up gradient from it.

The former manganese tailings areas are also shown on Plate 2. The highest 
concentration of manganese down gradient from the former tailings area west of the 
current tailings area is 0.9 mg/1 in Well M-75. This value is slightly above that of the 
background Well M-10 (0.7 mg/1). The eastern portion of the former tailings area is 
north of Unit 6. A comparison of manganese values down gradient from the area (Well 
M-77) to up gradient (Well M-28) shows an increase in groundwater manganese 
concentrations. This increase may be due to impact from the manganese originating 
from beneath Unit 6.

Wells M-19, M-22, M-35, and M-39 are monitored monthly for manganese, pH, specific 
conductivity, and water elevation. These wells are down gradient from the current 
manganese tailings area and are utilized for monitoring of impoundment C-l. No 
specific wells are currently designated for monitoring of the tailings area. However, 
the above wells would identify impacts caused by the tailings if they were to occur.

July 10, 1996, NDEP Comment 11. LOU Items 24 and 34 - The LOU requests specific 
information regarding the potential impact of manganese on the groundwater from the
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Provide technically based argument which may include existing TCLP and EP Toxicity

data to demonstrate that pre-1975 disposal of slurried and solid waste to these areas will not

have the potential to impact groundwater with manganese

Provide technical evaluation of the appropriateness of the placement and design criteria for

wells used to monitor potential contaminant migration from these waste management units

Include list of the analytes which are currently monitored for and the latest monitoring data

Reference to the facility-wide hydrologic evaluation conducted in July of 1993 may be used

to provide some or all of the requested information

Monitor wells in the vicinity of the former leach beds show that there is no significant

manganese impact to the groundwater in the vicinity of the tailings pile or former leach

beds In addition TCLP data collected in 1990 and 1993 from the existing manganese

tailings area show that the leaching potential of metals from the pile is small see

Attachment 10 While no TCLP data is available from the former leach bed tails

neither the process nor the material has changed in manner that would affect the

chemical leachability of the tails

The current manganese tailings area is shown on Plate This area is bounded up

gradient by monitor Wells M-31 M-32 and M-33 and down gradient by monitor Wells

M-34 and M-35 comparison of the June 1993 groundwater manganese

concentrations shows that manganese values in the groundwater are lower down

gradient from the tailings area than up gradient from it

The former manganese tailings areas are also shown on Plate The highest

concentration of manganese down gradient from the former tailings area west of the

current tailings area is 0.9 mg/l in Well M-75 This value is slightly above that of the

background Well M-10 0.7 mg/I The eastern portion of the former tailings area is

north of Unit comparison of manganese values down gradient from the area Well

M-77 to up gradient Well M-28 shows an increase in groundwater manganese

concentrations This increase may be due to impact from the manganese originating

from beneath Unit

Wells M-19 M-22 M-35 and M-39 are monitored monthly for manganese pH specific

conductivity and water elevation These wells are down gradient from the current

manganese tailings area and are utilized for monitoring of impoundment C-i No

specific wells are currently designated for monitoring of the tailings area However
the above wells would identify impacts caused by the tailings if they were to occur

July 10 1996 NDEP Comment 11 LOU Items 24 and 34 The LOU requests speclc

information regarding the potential impact of manganese on the groundwater from the
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areas. Provide additional, manganese specific data or an explanation relating the non
manganese data from Attachment 10 to the potential manganese impact.

Response:
Six groundwater monitor wells are currently sampled on a monthly basis for 
manganese concentration. Three of these wells, M-32, M-19, and M-39 are in 
proximity to the Manganese Tailings Area (see Plate 2). A graphical comparison 
of the up gradient manganese values (well M-32) and the down gradient values 
(wells M-19 and M-39) is presented in Attachment 25. These data show a lack of 
response in down gradient wells to variations of manganese concentrations in the 
up gradient well. This is indicative of the pronounced insolubility of manganese 
in the groundwater over relatively short distances of movement.

While the TCLP data included in Attachment 10 does not include information on 
manganese, it does indicate that metals in the tailings have very limited potential 
to leach due to the nature of the material and the acidic processing that it has 
undergone. The tailings are generated from two points in the manganese 
production process: 1) the remainder from the ore that is not soluble in the 
leaching solution, pH of approximately 3.5, and 2) the solid precipitate from the 
sulfiding process which is not soluble in an acidic solution, pH of approximately 
4.5. The solutions from which the tailings are generated are more acidic than the 
TCLP extraction solution, therefore it can be inferred that the tailings* 
constituents would not leach in the TCLP extraction solution.

25) Process Hardware Storage Area, SWMU KMCC-001: 

No further action is required at this time.

26) Trash Storage Area:

No further action is required at this time.

27) PCB Storage Area, SWMU KMCC-003: 

No further action is required at this time.

28) Hazardous Waste Storage Area, SWMU KMCC-004
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areas Provide additional manganese spec/Ic data or an explanation relating the non-

manganese data from Attachment 10 to the potential manganese impact

Response

Six groundwater monitor wells are currently sampled on monthly basis for

manganese concentration Three of these wells M-32 M-19 and M-39 are in

proximity to the Manganese Tailings Area see Plate graph ical comparison

of the up gradient manganese values well M-32 and the down gradient values

wells M-19 and M-39 is presented in Attachment 25 These data show lack of

response in down gradient wells to variations of manganese concentrations in the

up gradient welL This is indicative of the pronounced insolubility of manganese

in the groundwater over relatively short distances of movement

While the TCLP data included in Attachment 10 does not include information on

manganese it does indicate that metals in the tailings have very limited potential

to leach due to the nature of the material and the acidic processing that it has

undergone The tailings are generated from two points in the manganese

production process the remainder from the ore that is not soluble in the

leaching solution pH of approximately 3.5 and the solid precip itate from the

sulfiding process which is not soluble in an acidic solution pH of approximately

4.5 The solutions from which the tailings are generated are more acidic than the

TCLP extraction solution therefore it can be infrrred that the tailings

constituents would not leach in the TCLP extraction solution

25 Process Hardware Storage Area SWMU KMCC-001

No ftirther action is required at this time

26 Trash Storage Area

No further action is required at this time

27 PCB Storage Area SWMU KMCC-003

No further action is required at this time

28 Hazardous Waste Storage Area SWMIJ KMCC-004
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Provide documentation of the remediation of hydrocarbon contaminated soil observed during 
Kleinfelder's site reconnaissance. This documentation should include confirmatory sampling 
and analysis using EPA Method 8015 modified for petroleum hydrocarbons.

The oil stains identified by Kleinfelder were associated with the used oil storage area 
and were non-hazardous.

As part of the project to take new P-2 pond out of service, the hazardous waste storage 
pad and adjoining waste oil storage pad were relocated to make way for installation of 
two above ground tanks. During installation of the tanks, the storage pad and 
surrounding soils were removed to a depth of 4 feet. Testing of the soil showed 
elevated levels of TPH. These soils and pad materials were disposed of at the Silver 
State disposal site near Apex, Nevada. A composite sample taken from several 
locations in the bottom of the excavation showed that TPH values were non-detect (see 
Attachment 11).

July 10, 1996, NDEP Comment 12. LOU Item #28 - Please provide additional detail 
regarding closure and hydrocarbon removal at the hazardous waste storage area, i.e., 
volume of material removed, location of the samples, disposal receipts, etc. Also, what were 
the “elevated levels of TPH” shown by soil testing and what other materials were analyzed 
for.

Response:
In November 1994, the hazardous waste and used oil staging area, located north 
of Unit 2, was demolished and a new staging area was constructed west of the 
administration building. Historically, the southern end of the old pad was 
designated for used oil staging and the northern end was designated for hazardous 
waste staging. Before the old staging pad was demolished, soil samples were 
collected around the pad perimeter along with concrete core samples of the pad 
itself. Analytical data from this sampling effort indicated that the soil was affected 
by TPH along the south and southwest perimeter of the pad. PCB concentrations 
in those same samples were non-detected. TPH concentrations ranged from 320 
ppm to 620ppm. This area of the pad was usedfor used oil staging, and the TPH 
affected soil was most likely due to the placement of the emptied, used oil drums 
on the soil next to the pad. The soil was excavated and disposed of at 
Environmental Technologies, Apex, Nevada. Confirmatory sampling was done as 
the excavation progressed. Altogether, approximately 25 yards were removed to 
Environmental Technologies. Manifest numbers 00910 to 00916 and 00918 were 
associated with the disposal. Confirmatory soil sampling was done on November 
22,1994. Included, as Attachment 18, are analytical data and manifests associated 
with this project.
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Provide documentation ofthe remediation ofhydrocarbon contaminated soil observed during

Kleinfelders site reconnaissance This documentation should include confirmatory sampling

and analysis using EPA Method 8015 modified for petroleum hydrocarbons

The oil stains identified by Kleinfelder were associated with the used oil storage area

and were non-hazardous

As part of the project to take new P-2 pond out of service the hazardous waste storage

pad and adjoining waste oil storage pad were relocated to make way for installation of

two above ground tanks During installation of the tanks the storage pad and

surrounding soils were removed to depth of feet Testing of the soil showed

elevated levels of TPH These soils and pad materials were disposed of at the Silver

State disposal site near Apex Nevada composite sample taken from several

locations in the bottom of the excavation showed that TPH values were non-detect see

Attachment 11

July 10 1996 NDEP Comment 12 LOU kern 28 Please provide additional detail

regarding closure and hydrocarbon removal at the hazardous waste storage area i.e

volume ofmaterial removed location of the samples disposal receipts etc Also what were

the elevated levels of TPH shown by soil testing and what other materials were analyzed

for

Response

In November 1994 the hazardous waste and used oil staging area located north

of Unit was demolished and new staging area was constructed west of the

administration building Historically the southern end of the old pad was

design atedfor used oil staging and the northern end was designatedfor hazardous

waste staging Before the old staging pad was demolished soil samples were

collected around the pad perimeter along with concrete core samples of the pad

itself Analytical data from this sampling effort indicated that the soil was affected

by TPH along the south and southwest perimeter of the pad FCB concentrations

in those same samples were non-detected TFH concentrations rangedfrom 320

ppm to 620 ppm This area of the pad was usedfor used oil staging and the TPH

affected soil was most likely due to the placement of the emptied used oil drums

on the soil next to the pad The soil was excavated and disposed of at

Environmental Technologies Apex Nevada Confirmatory sampling was done as

the excavation progressed Altogether approximately 25 yards were removed to

Environmental Technologies Man jfest numbers 00910 to 00916 and 00918 were

associated with the disposaL Confirmatory soil sampling was done on November

221994 Included asAttachmentl8 are analytical data and man jfests associated

with this project
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29) Solid Waste Dumpsters, SWMU KMCC-008 

No further action is required at this time.

30) Ammonium Perchlorate Area - Pad 35, SWMU KMCC-0017:

No further action is required at this time.

31) Drum Crushing and Recycling Area, SWMU KMCC-018:

Provide documentation of the remediation of minor soil staining in this area.

Provide information regarding improvements in area operating procedures for the removal 
of residual materials from drums prior to storage and crushing so as to minimize or eliminate 
spillage of waste materials to the ground.

The drum crushing station located east of the new D-l building is used to crush drums 
from the AP operation. Procedures are in place to clean the residue from the drums 
before they are crushed. These are included as Attachment 12. Procedures also include 
management review of the drums prior to transporting them to the crushing area.

Unassociated staining of the soil close to the crushing area was mentioned in the KMCC 
Phase 1 report. The minor staining was attributed to ammonium perchlorate 
transportation or material handling. The minor soil staining was shoveled up and put 
into drums for recovery of the ammonium perchlorate value.

32) Ground Water Remediation Unit, SWMU KMCC-019:

Provide information regarding improvements in area operating procedures for the purpose 
of minimizing or eliminating spillage of waste materials to the ground. Document any 
modifications made to the remediation unit for this purpose.

In accordance with a Consent Order in 1987 between KMCC and the Nevada Division 
of Environmental Protection (NDEP), KMCC implemented a remediation program to 
remove hexavalent chromium from groundwater at the site. Over the last several 
years, modifications have been made to minimize spills of treated water from the 
remediation unit and discharge lines. These modifications focused on the groundwater 
treatment system and the recharge trenches.
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29 Solid Waste Dumpsters SWMU KMCC-008

No further action is required at this time

30 Ammonium Perchlorate Area Pad 35 SWMU KMCC-0017

No further action is required at this time

31 Drum Crushing and Recycling Area SWMU KMCC-018

Provide documentation of the remediation of minor soil staining in this area

Provide information regarding improvements in area operating procedures for the removal

of residual materials from drums prior to storage and crushing so as to minimize or eliminate

spillage of waste materials to the ground

The drum crushing station located east of the new B-i building is used to crush drums

from the AP operation Procedures are in place to clean the residue from the drums

before they are crushed These are included as Attachment 12 Procedures also include

management review of the drums prior to transporting them to the crushing area

Unassociated staining of the soil close to the crushing area was mentioned in the KMCC
Phase report The minor staining was attributed to ammonium perchlorate

transportation or material handling The minor soil staining was shoveled up and put

into drums for recovery of the ammonium perchlorate value

32 Ground Water Remediation Unit SWMU KMCC-019

Provide information regarding improvements in area operating procedures for the purpose

of minimizing or eliminating spillage of waste materials to the ground Document any

modifications made to the remediation unit for this purpose

In accordance with Consent Order in 1987 between KMCC and the Nevada Division

of Environmental Protection NDEP KMCC implemented remediation program to

remove hexavalent chromium from groundwater at the site Over the last several

years modifications have been made to minimize spills of treated water from the

remediation unit and discharge lines These modifications focused on the groundwater

treatment system and the recharge trenches
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An evaluation of the remediation program in September 1993, indicated a decrease in 
the permeability of the recharge trench. This was caused by periodic process upsets 
which allowed treated water containing soluble iron to carry over into the treatment 
system discharge. While the process upsets did not result in the treatment criteria 
being exceeded, the iron precipitated in the trench and reduced its permeability. This 
caused treated water to periodically rise in the recharge trench stand pipes and pool 
in the area.

KMCC evaluated the necessity of a polishing filter to protect the recharge system from 
the iron precipitate but determined that improvements to the current settling tank 
would be as effective. The settling improvements included modifying the coagulating 
polymer, altering the process to introduce a previously precipitated iron particle to act 
as a seed for incoming iron to precipitate on, and maintaining better pH control. These 
modifications appear successful at eliminating iron precipitate in the treatment 
discharge to the recharge trench.

The recharge trench which had become plugged by the iron precipitate was renovated 
in 1994. The infiltration gravel was removed and replaced with clean gravel. The 
removed gravel was disposed of at the Apex Industrial Waste Landfill. The renovated 

i trench has performed well since that time.

When the remediation program was started in 1987, the volume of treated groundwater 
ranged from 100 to 120 gallons per minute (G.P.M.). Today, groundwater volume 
ranges from 35 to 50 G.P.M. This is due primarily to cessation of the use of the unlined 
Beta ditch which is up gradient of the groundwater recovery system.

Due to the diminished flow of groundwater, the treatment system required frequent on 
and off cycling. The intermittent operation caused a number of mechanical failures 
resulting in the treated water spilling into the containment area and surrounding soils. 
The treatment system was modified to allow for a more continuous operation by 
recycling a portion of the treated water back to the treatment process. This has 
significantly reduced mechanical failure rate and the subsequent spillage.

33) Sodium Perchlorate Platinum By-Product Filter, SWMU KMCC-021.

KMCC will provide a written statement describing the repair of floor cracks in this unit. 
Beyond this, no further action is required at this time.
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An evaluation of the remediation program in September 1993 indicated decrease in

the permeability of the recharge trench This was caused by periodic process upsets

which allowed treated water containing soluble iron to carry over into the treatment

system discharge While the process upsets did not result in the treatment criteria

being exceeded the iron precipitated in the trench and reduced its permeability This

caused treated water to periodically rise in the recharge trench stand pipes and pool

in the area

K1VICC evaluated the necessity of polishing filter to protect the recharge system from

the iron precipitate but determined that improvements to the current settling tank

would be as effective The settling improvements included modifying the coagulating

polymer altering the process to introduce previously precipitated iron particle to act

as seed for incoming iron to precipitate on and maintaining better pH control These

modifications appear successful at eliminating iron precipitate in the treatment

discharge to the recharge trench

The recharge trench which had become plugged by the iron precipitate was renovated

in 1994 The infiltration gravel was removed and replaced with clean gravel The

removed gravel was disposed of at the Apex Industrial Waste Landfill The renovated

trench has performed well since that time

When the remediation program was started in 1987 the volume of treated groundwater

ranged from 100 to 120 gallons per minute G.P.M. Today groundwater volume

ranges from 35 to 50 G.P.M This is due primarilyto cessation of the use of the unlined

Beta ditch which is up gradient of the groundwater recovery system

Due to the diminished flow of groundwater the treatment system required frequent on

and off cycling The intermittent operation caused number of mechanical failures

resulting in the treated water spilling into the containment area and surrounding soils

The treatment system was modified to allow for more continuous operation by

recycling portion of the treated water back to the treatment process This has

significantly reduced mechanical failure rate and the subsequent spillage

33 Sodium Perchiorate Platinum By-Product Filter SWMU KMCC-021

KMCC will provide written statement describing the repair of floor cracks in this unit

Beyond this no further action is required at this time
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The floor inside the bermed area around the filter has been coated with a Chevron 
industrial membrane material that provides a continuous cover over the floor. This 
fully covers any cracks that may be present in tlie underlying concrete.

34) Former Manganese Tailings Area, SWMU KMCC-022:

Reference Item 24 above.

See response to Item 24.

35) Truck Emptying/Dump Site, SWMU KMCC-025:

Provide a sampling plan for assessment/characterization of "unknown" waste materials 
disposed in this area.

This item is addressed in the Work Plan.

36-38) Former Satellite Accumulation Points: 

No further action is required at this time.

39) Satellite Accumulation Point - AP Maintenance Shop, SWMU KMCC-29:

Provide documentation of remediation of minor spill noted in the Phase I Report. This 
should include information regarding the association between the spill and the 1,1,1- 
trichloroethane stored in this area.

Provide information regarding improvements in area operating procedures for the purpose 
of minimizing or eliminating spillage of waste materials.

A parts washer is used at the AP Maintenance shop to clean oily debris from parts 
undergoing repair. Waste from the parts washer, if containing 1,1,1 TCA, was sent to 
a hazardous waste disposal site for proper disposal. Non-hazardous cleaning fluids are 
now used for parts washing and the use of 1,1,1 TCA has been eliminated.

The small amount of soil staining near the drum of parts washer was not associated 
with the 1,1,1 TCA drum. It was the result of minor spillage from a used oil drum also
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The floor inside the bermed area.around the filter has been coated with Chevron

industrial membrane material that provides continuous cover over the floor This

fully covers any cracks that may be present in the underlying concrete

34 Former Manganese TailingsArea SWMU KMCC-022

Reference Item 24 above

See response to Item 24

35 Truck Emptying/Dump Site SWMU KMCC-025

Provide sampling plan for assessment/characterization of unknown waste materials

disposed in this area

This item is addressed in the Work Plan

36-38 Former Satellite Accumulation Points

No further action is required at this time

39 Satellite Accumulation Point AP Maintenance Shop SWMU ICMCC-29

Provide documentation of remediation of minor spill noted in the Phase Report This

should include information regarding the association between the spill and the 111
trichloroethane stored in this area

Provide information regarding improvements in area operating procedures for the purpose

of minimizing or eliminating spillage of waste materials

parts washer is used at the AP Maintenance shop to clean oily debris from parts

undergoing repair Waste from the parts washer if containing 111 TCA was sent to

hazardous waste disposal site for proper disposal Non-hazardous cleaning fluids are

now used for parts washing and the use of 111 TCA has been eliminated

The small amount of soil staining near the drum of parts washer was not associated

with the 111 TCA drum It was the result of minor spillage from used oil drum also
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in the area. Visibly stained soil was picked up and placed in a drum. This drum was 
tested and found fit for disposal at Environmental Technologies soil/oil treatment farm. 
Subsequent tests indicate that some elevated TPH values are still present. Additional 
soil will be removed and results provided to the NDEP.

July 10, 1996, NDEP Comment 13. LOU Item #39 - Provide a schedule for the additional 
soil removal, analysis, and reporting. What are the elevated levels of TPH still present and 
the extent of the contamination? This item may be more appropriate to the Work Plan for 
ease of management and tracking.

Response:
Levels of TPH in the area of this item ranged from below 100 to 130 ppm. To 
facilitate tracking of soil removal and confirmatory sampling, this item will be 
addressed in the Work Plan.

40) PCB Transformer Spill:

No further action is required at this time.

41) Unit 1 Tenant Stains:

Provide documentation of remediation of hydrocarbon impacted soil in this area.

Visibly stained soil immediately to the north of Unit 1 was removed and disposed of at 
Environmental Technologies soil farm near Apex, Nevada. Confirmatory sampling 
indicates some areas of elevated TPH are still present. These areas will be cleaned 
again and results provided to the NDEP.

July 10, 1996, NDEP Comment 14. LOU Item #41 - See NDEP Comment above for LOU 
#39.

Response:
Levels of TPH in the area of this item ranged from below 100 to 150 ppm. To 
facilitate tracking of soil removal and confirmatory sampling, this item will be 
addressed in'the Work Plan.

42) Unit 2 Salt Redler:

No further action is required at this time.
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in the area Visibly stained soil was picked up and placed in drum This drum was

tested and found fit for disposal at Environmental Technologies soil/oil treatment farm

Subsequent tests indicate that some elevated TPH values are still present Additional

soil will be removed and results provided to the NDEP

July 10 1996 NDEP Comment 13 LOU Item 39 Provide schedule for the additional

soil removal analysis and reporting What are the elevated levels of TPH still present and

the extent of the contamination This item may be more appropriate to the Work Plan for

ease of management and tracking

Response

Levels of TPH in the area of this item ranged from below 100 to 130 ppm To

facilitate tracking of soil removal and confirmatory sampling this item will be

addressed in the Work Plan

40 PCB Transformer Spill

No thrther action is required at this time

41 Unit Tenant Stains

Provide documentation of remediation of hydrocarbon impacted soil in this area

Visibly stained soil immediately to the north of Unit was removed and disposed of at

Environmental Technologies soil farm near Apex Nevada Confirmatory sampling

indicates some areas of elevated TPH are still present These areas will be cleaned

again and results provided to the NDEP

July 10 1996 NDEP Comment 14 LOU Item 41 See NDEP Comment above for LOU
39

Response

Levels of TPH in the area of this item ranged from below 100 to 150 ppm To

facilitate tracking of soil removal and confirmatory sampling this item will be

addressed in the Work Plan

42 Unit Salt Redler

No further action is required at this time
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43) Unit 4 and 5 Basements:

Provide a discussion concerning the feasibility of characterization and removal and/or 
stabilization of residual chromium contamination in the unsaturated zone beneath these units.

Provide, as a stand alone document, a full re-evaluation of the effectiveness of the chromium 
recovery system. Included should be such items as aquifer properties and characteristics, 
ground water flow patterns, capture and reinjection zones, influent concentration trends, etc. 
A discussion of the transport and fate of chromium within the shallow aquifer and within the 
vadose zone beneath Units 4 and 5 should also be included in this document.

Recovery System Reevaluation

A report titled Groundwater Interception System Evaluation Report. Henderson. 
Nevada Facility prepared by the Kerr-McGee Hydrology Department was submitted 
to NDEP on September 15,1993. The report concluded that four additional intercept 
wells were needed to improve the recovery performance of the system. These wells 
were installed and put into service in July 1994.

In addition (as discussed in Item 32 above), studies of the infiltration beds showed that 
they had plugged off due to iron oxide precipitation in the voids. The entire trench 
system was excavated and renovated in October 1994. The treatment system itself has 
been upgraded to reduce the build up of iron in the system and prevent future plugging 
of the infiltration galleries.

Based on the latest monitoring results, the system is effectively capturing and treating 
the groundwater chromium plume. Analytical results are reported semi-annually to 
the NDEP.

Removal or In-situ Stabilization of Chrome in Contaminated Soil

Unit 5 houses the sodium perchlorate production process and part of the manganese 
dioxide process. Any characterization or stabilization/removal of soils from beneath 
this unit would require the shutdown of these two processes for an extended period of 
time.

Unit 4, while currently inactive, is being held in reserve for possible use at a future 
date. Removal of soil from beneath this building would require destruction of the 
building if significant quantities had to be removed. Traditional stabilization 
technologies reviewed such as injection or mixing of reducing agents would ultimately
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43 Unit and Basements

Provide discussion concerning the feasibility of characterization and removal and/or

stabilization of residual chromium contamination in the unsaturated zone beneath these units

Provide as stand alone document full re-evaluation of the effectiveness of the chromium

recovery system Included should be such items as aquifer properties and characteristics

ground water flow patterns capture and reinjection zones influent concentration trends etc

discussion of the transport and fate of chromium within the shallow aquifer and within the

vadose zone beneath Units and should also be included in this document

Recovery System Reevaluation

report titled Groundwater Interception System Evaluation Report Henderson

Nevada Facility prepared by the Kerr-McGee Hydrology Department was submitted

to NDEP on September 15 1993 The report concluded that four additional intercept

wells were needed to improve the recovery performance of the system These wells

were installed and put into service in July 1994

In addition as discussed in Item 32 above studies of the infiltration beds showed that

they had plugged off due to iron oxide precipitation in the voids The entire trench

system was excavated and renovated in October 1994 The treatment system itself has

been upgraded to reduce the build up of iron in the system and prevent future plugging

of the infiltration galleries

Based on the latest monitoring results the system is effectively capturing and treating

the groundwater chromium plume Analytical results are reported semi-annually to

the NDEP

Removal or In-situ Stabilization of Chrome in Contaminated Soil

Unit houses the sodium perchlorate production process and part of the manganese
dioxide process Any characterization or stabilization/removal of soils from beneath

this unit would require the shutdown of these two processes for an extended period of

time

Unit while currently inactive is being held in reserve for possible use at future

date Removal of soil from beneath this building would require destruction of the

building if significant quantities had to be removed Traditional stabilization

technologies reviewed such as injection or mixing of reducing agents would ultimately
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add additional TDS to the groundwater. Other technologies reviewed have not been 
proven on a field scale to date.

As mentioned above, the groundwater remediation system down gradient of these units 
is effectively capturing and treating the chromium.

July 10, 1996, NDEP Comment 15. LOU Item #43 - The Division will review and evaluate 
the referenced document (Groundwater Interception System Evaluation Report, Henderson, 
Nevada Facility) Prepared by the Kerr-McGee Hydrology Department in response to the 
“stand alone document” request of LOU #43. Additional KMCC effort may be required 

■ based on the results of this review, including further characterization of contamination in 
the vadose zone beneath Units 4 and 5.

Response:
The following information is provided to assist NDEP in its evaluation of the 
ongoing Chromium Remediation effort at the KMCC Henderson facility.

Removal of Chromium Contaminated Soil
\ Units 4 and 5 dimensions are approximately 200 by 250feet each, with the water

table roughly 35 feet below the units’ basements. There is an estimated 65,000 
cubic yards of unconsolidated alluvium below each unit. Some or all of this soil 
may be affected with Cr+6 and would potentially require the extraction of large 
quantities of soil.

Removal of contaminated soil from underneath the buildings is not possible 
without destruction of the buildings. Currently, the eastern half of Unit 5 houses 
the sodium perchlorate production cells. Destruction of Unit 5 would require 
shutdown of the current sodium perchlorate process and would significantly 

■ impact the production of sodium chlorate and ammonium perchlorate as well. 
The western half of the building contains manganese dioxide production cells, 
installed in 1994 as part of the manganese reconfiguration project. Removal of the 
soil from beneath the Unit 5 would require the destruction of the building and 
concurrent shutdown of the affected manganese dioxide process as well. Unit 4 
is currently inactive but is being held in reserve forfuture expansion opportunities. 
As with Unit 5, removal of soil would require destruction of the building and not 
allow for its future reuse.

KMCC believes that continued operation of the groundwater intercept and 
treatment system is adequately addressing chromium affected groundwater at the 
site. The pump and treat remediation alternative was selected in 1987 to address 
groundwater chromium contamination because this appeared the best alternative
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add additional TDS to the groundwater Other technologies reviewed have not been

proven on field scale to date

As mentioned above the groundwater remediation system down gradient of these units

is effectively capturing and treating the chromium

July 10 1996 NDEP Comment 15 LOU kern 43 The Division will review and evaluate

the referenced document Groundwater Interception System Evaluation Report Henderson

Nevada Facility Prepared by the Kerr-McGee Hydrology Department in response to the

stand alone document request of LOU 43 Additional KIvICC effort may be required

based on the results of this review including further characterization of contamination in

the vadose zone beneath Units and

Response

The following information is provided to assist NDEP in its evaluation of the

ongoing Chromium Remediation effort at the KMCC Henderson facility

Removal of Chromium Contaminated Soil

Units and dimensions are approximately 200 by 250 fret each with the water

table roughly 35 fret below the units basements There is an estimated 65000

cubic yards of unconsolidated alluvium below each unit Some or all of this soil

may be affected with Cr6 and would potentially require the extraction of large

quantities of soiL

Removal of contaminated soil from underneath the buildings is not possible

without destruction of the buildings Currently the eastern half of Unit houses

the sodium perchlorate production cells Destruction of Unit would require

shutdown of the current sodium perchlorate process and would sign jficantly

impact the production of sodium chlorate and ammonium perchlorate as welL

The western half of the building contains manganese dioxide production cells

installed in 1994 as part of the manganese reconfiguration project Removal of the

soil from beneath the Unit would require the destruction of the building and

concurrent shutdown of the affected manganese dioxide process as well Unit

is currently inactive but is being held in reserve forfuture expansion opportunities

As with Unit removal of soil would require destruction of the building and not

allow for its future reuse

KMCC believes that continued operation of the groundwater intercept and

treatment system is adequately addressing chromium affrcted groundwater at the

site The pump and treat remediation alternative was selected in 1987 to address

groundwater chromium contamination because this appeared the best alternative

Page 27



KMCC LOU Written Response
Revision 1

( September 30,1996

for capturing the hazardous chromium. It is important to remember that soil 
removal would address only the affected soil and would not address the 
groundwater which hadflowed away from the impacted area.

44) Unit 6 Basement:

Provide a technically based discussion of the potential impacts to groundwater from 
manganese bearing solutions and from residual high/low pH contamination in the vadose 
zone which may have resulted from leakage of the basement of this unit. A discussion is 
required of the engineering features, leak detection system(s), and periodic maintenance of 
the basement liner and any other appropriate method of addressing the issue of potential on
going releases. Groundwater monitoring data should be used to document impacts (or lack 
thereof) from residual contamination beneath the unit.

In response to an Administrative Order issued 8-16-86, the basement liner is inspected 
and repaired on a regular basis. A recent history of these repairs is included as 
Attachment 13. Repairs were made not only to any holes that were discovered in the 
liner, but to indentations as well. As a result, the majority of the "holes repaired" 
noted on the summary sheet were not actual penetrations of the liner. It should also 
be noted that there is typically no standing water on the liner. Any drips onto the liner 
are directed to a sump and recovered.

Well M-29 is located in the basement of the Unit 6 building. Groundwater manganese, 
specific conductivity, and pH values were collected and recorded for this well as part 
of the facility-wide sampling program in June 1993. Well M-29 contained the highest 
manganese concentration (530 mg/L) noted during the sampling program. This 
information is shown on Plate 2. This well also contained the lowest pH recorded for 
groundwater beneath the facility. This value (6.39) is depicted on Plate 3.

The elevated manganese and relatively low pH beneath Unit 6 are due to past, historic 
leaks of manganese sulfate solution from the electrolytic cells housed in the building. 
The groundwater pH trend emanating from Unit 6 shows a rapid neutralization down 
gradient from the building (see Plate 3). Likewise, manganese concentrations are also 
reduced markedly in a down gradient direction. Manganese is most soluble as a 
sulfate, but is relatively insoluble as an oxide or hydroxide. The manganese sulfate 
reacts with calcium in the vadose zone to produce calcium sulfate (gypsum) which 
precipitates. The residual manganese is apparently oxidized, drops out of solution, and 
is immobilized down gradient from the building. This rapid diminution of manganese 
in the groundwater down gradient from Unit 6 is readily apparent in the trends 
presented on Plate 2.
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for capturing the hazardous chromium It is important to remember that soil

removal would address only the affrcted soil and would not address the

groundwater which had flowed away from the impacted area

44 Unit Basement

Provide technically based discussion of the potential impacts to groundwater from

manganese bearing solutions and from residual highllow pH contamination in the vadose

zone which may have resulted from leakage of the basement of this unit discussion is

required of the engineering features leak detection systems and periodic maintenance of

the basement liner and any other appropriate method of addressing the issue of potential on

going releases Groundwater monitoring data should be used to document impacts or lack

thereof from residual contamination beneath the unit

In response to an Administrative Order issued 8-16-86 the basement liner is inspected

and repaired on regular basis recent history of these repairs is included as

Attachment 13 Repairs were made not only to any holes that were discovered in the

liner but to indentations as well As result the majority of the holes repaired

noted on the summary sheet were not actual penetrations of the liner It should also

be noted that there is typically no standing water on the liner Any drips onto the liner

are directed to sump and recovered

Well M-29 is located in the basement of the Unit building Groundwater manganese

specific conductivity and pH values were collected and recorded for this well as part

of the facility-wide sampling program in June 1993 Well M-29 contained the highest

manganese concentration 530 mg/L noted during the sampling program This

information is shown on Plate This well also contained the lowest pH recorded for

groundwater beneath the facility This value 6.39 is depicted on Plate

The elevated manganese and relatively low pH beneath Unit are due to past historic

leaks of manganese sulfate solution from the electrolytic cells housed in the building

The groundwater pH trend emanating from Unit shows rapid neutralization down

gradient from the building see Plate Likewise manganese concentrations are also

reduced markedly in down gradient direction Manganese is most soluble as

sulfate but is relatively insoluble as an oxide or hydroxide The manganese sulfate

reacts with calcium in the vadose zone to produce calcium sulfate gypsum which

precipitates The residual manganese is apparently oxidized drops out of solution and

is immobilized down gradient from the building This rapid diminution of manganese

in the groundwater down gradient from Unit is readily apparent in the trends

presented on Plate
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45) Diesel Storage Tank:

Within 180 days of receipt of this letter of understanding, KMCC will provide the Division 
with a work plan designed to address visible and potential hydrocarbon contamination of soil 
and/or groundwater in this area. If KMCC decides to renovate the tank, integrity testing 
(including some form of non-destructive testing of the tank bottom) will be performed. If 
KMCC decides to discontinue tank use, the tank will be removed and the area assessed for 
contamination.

KMCC has removed the above-ground diesel storage tank. Following discussion with 
NDEP, the diesel tank area assessment plan will be included in the Phase II Work Plan 
and will be implemented when approved by NDEP as part of the Phase II investigation.

46) Former Old Main Cooling Tower and Recirculation Lines:

No further action is required at this time.

{ 47) Leach Plant Area Manganese Ore Piles:

Provide data/documentation from industrial hygiene studies to on-site workers and off-site 
residents from exposure to manganese ore and/or manganese compounds.

Dust samples are collected periodically in the manganese leach plant as part of the 
facility’s industrial hygiene program. From these surveys, eight-hour time weighted 
averages for dust exposure are developed. In 1995, the average exposures were:

Operator A 1.74 mg/M3 total dust
Maintenance Technician 0.058 mg/M3 total dust

Operator A is directly involved in turning the roaster piles and has the greatest 
potential for exposure to dust. The Maintenance Technician results are more typical 
of dust exposures in the general area of the leach plant.

No such testing has been conducted off-site.

July 10, 1996, NDEP Comment 16. LOU Item #43 - Has KMCC evaluated the effects of 
manganese exposure to off-site residents at other facilities? If so, what results were 
obtained, what conclusions were drawn, and what changes/modifications to processes, etc., 
were made in response to these results and conclusions? What industrial hygiene studies

Page 29

KMCC LOU Written Response

Revision

September 30 1996

45 Diesel Storage Tank

Within 180 days of receipt of this letter of understanding KMCC will provide the Division

with work plan designed to address visible and potential hydrocarbon contamination of soil

and/or groundwater in this area If KMCC decides to renovate the tank integrity testing

including some form of non-destructive testing of the tank bottom will be performed If

KMCC decides to discontinue tank use the tank will be removed and the area assessed for

contamination

KMCC has removed the above-ground diesel storage tank Following discussion with

NIDEP the diesel tank area assessment plan will be included in the Phase II Work Plan

and will be implemented when approved by NDEP as part of the Phase II investigation

46 Former Old Main Cooling Tower and Recirculation Lines

No further action is required at this time

47 Leach Plant Area Manganese Ore Piles

Provide data/documentation from industrial hygiene studies to on-site workers and off-site

residents from exposure to manganese ore and/or manganese compounds

Dust samples are collected periodically in the manganese leach plant as part of the

facilitys industrial hygiene program From these surveys eight-hour time weighted

averages for dust exposure are developed In 1995 the average exposures were

Operator 1.74 mgIM3 total dust

Maintenance Technician 0.058 mgIM3 total dust

Operator is directly involved in turning the roaster piles and has the greatest

potential for exposure to dust The Maintenance Technician results are more typical

of dust exposures in the general area of the leach plant

No such testing has been conducted off-site

July 10 1996 NDEP Comment 16 LOU Item 43 Has KMCC evaluated the effects of

manganese exposure to off-site residents at other facilities If so what results were

obtained what conclusions were drawn and what changes/mod JIcations to processes etc

were made in response to these results and conclusions What industrial hygiene studies
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are available and/or have been reviewed by KMCC concerning manganese effects on the 
local resident population?

Response:
Although LOU Item 43 is indicated in the NDEP comment, for consistency, this 
item has been included in LOU Item 47 response.

KMCC has not evaluated the effects of manganese exposure to off-site residents 
at other facilities. KMCC is unaware of studies of manganese effects on the local 
resident population.

48) Leach Plant Anolyte Tanks:

Provide a technical evaluation of the appropriateness of the placement and design criteria for 
wells used to monitor potential manganese and pH contaminant migration from this area. 
Include a list of the analytes which are currently monitored for and the latest data. Reference 
to the facility wide hydrologic evaluation conducted in July of 1993 may be used to provide 
some or all of the requested information.

The manganese leach plant area containing the various tanks and lines is shown on 
Plates 1, 2 and 3. The leach plant area is bounded on the down gradient portion by 
monitor wells M-31, M-32, and M-33, and up gradient by Wells M-ll, M-28, and M-29. 
Each well is screened across the water table for effective water level measurement and 
monitoring purposes. All the wells except M-ll are constructed with 2-inch PVC. Well 
M-ll is 5-inch diameter steel. The screened interval in the wells ranges from 10 to 20 
feet in length. The up gradient and down gradient placement of the wells is based on 
the prevailing north-northwest direction of groundwater flow.

Although the well network is not currently sampled as part of a required monitoring 
program, certain parameters are collected on a monthly basis from the wells. Up 
gradient wells M-ll and M-28, and down gradient wells M-31 and M-32, are monitored 
for water level, pH, and specific conductivity. Well M-32 is also monitored for 
manganese. The 1996 analytical data are contained in Attachment 14.

Plate 2 shows the manganese concentrations in groundwater sampled from these wells 
in the June 1993 sampling event. Well M-29, up gradient from the leach plant area and 
underneath Unit 6, contained a manganese concentration of 530 mg/L. This elevated 
manganese value, which trends down gradient to the north-northwest toward the leach 
plant area and Well M-32, is related to historic releases from Unit 6. Well M-32, 
directly down gradient from the leach plant area, contained a manganese concentration 
of 9.4 mg/L. The reduced concentration of manganese down gradient from the leach
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are available and/or have been reviewed by KMCC concerning manganese effects on the

local resident population

Response

Although LOU Item 43 is indicated in the NDEP comment for consistency this

item has been included in LOU Item 47 response

KMCC has not evaluated the effects of manganese exposure to off-site residents

at other facilities KMCC Ic unaware of studies of manganese effects on the local

resident population

48 Leach Plant Anolyte Tanks

Provide technical evaluation of the appropriateness of the placement and design criteria for

wells used to monitor potential manganese and pH contaminant migration from this area

Include list of the analytes which are currently monitored for and the latest data Reference

to the facility wide hydrologic evaluation conducted in July of 1993 may be used to provide

some or all of the requested information

The manganese leach plant area containing the various tanks and lines is shown on

Plates and The leach plant area is bounded on the down gradient portion by

monitor wells M-31 M-32 and M-33 and up gradient by Wells M-11 M-28 and M-29

Each well is screened across the water table for effective water level measurement and

monitoring purposes All the wells except M-11 are constructed with 2-inch PVC Well

M-11 is 5-inch diameter steel The screened interval in the wells ranges from 10 to 20

feet in length The up gradient and down gradient placement of the wells is based on

the prevailing north-northwest direction of groundwater flow

Although the well network is not currently sampled as part of required monitoring

program certain parameters are collected on monthly basis from the wells Up
gradient wells M-11 and M-28 and down gradient wells M-31 and M-32 are monitored

for water level pH and specific conductivity Well M-32 is also monitored for

manganese The 1996 analytical data are contained in Attachment 14

Plate shows the manganese concentrations in groundwater sampled from these wells

in the June 1993 sampling event Well M-29 up gradient from the leach plant area and

underneath Unit contained manganese concentration of 530 mgIL This elevated

manganese value which trends down gradient to the north-northwest toward the leach

plant area and Well M-32 is related to historic releases from Unit Well M-32

directly down gradient from the leach plant area contained manganese concentration

of 9.4 mgIL The reduced concentration of manganese down gradient from the leach
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plant area indicates that the leach plant apparently has not contributed manganese to 
the groundwater. Based on the 1996 analytical data for M-32, manganese 
concentrations have declined since the 1993 sampling.

Plate 3 displays the groundwater pH trends at the facility based on the June 1993 
sampling event. These data for the up gradient and down gradient wells are presented 
in graphical form in Attachment 14. A review of these data indicate that no identifiable 
impact to the groundwater system from leach plant activity is apparent.

49) Leach Plant Area Sulfuric Acid Storage Tank: 

Reference Item 48 above.

See response to Item 48.

50) Leach Plant Area Leach Tanks: 

Reference Item 48 above.

See response to Item 48.

51) Leach Plant Area Transfer Lines: 

Reference Item 48 above.

See response to Item 48.

52) AP Plant Area Screening Building, Dryer Building and Associated Sump:

Provide documentation of remediation of "minor white staining" from ammonium 
perchlorate wash downs and modifications to area procedures to mitigate or eliminate further 
releases of waste materials.

Modifications to this area include installation of secondary containment around the 
sump, and a collection ditch completely around the building. This prevents the release
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plant area indicates that the leach plant apparently has not contributed manganese to

the groundwater Based on the 1996 analytical data for M-32 manganese

concentrations have declined since the 1993 sampling

Plate displays the groundwater pH trends at the facility based on the June 1993

sampling event These data for the up gradient and down gradient wells are presented

in graphical form in Attachment 14 review of these data indicate that no identifiable

impact to the groundwater system from leach plant activity is apparent

49 Leach Plant Area Sulifiric Acid Storage Tank

Reference Item 48 above

See response to Item 48

50 Leach Plant Area Leach Tanks

Reference Item 48 above

See response to Item 48

51 Leach Plant Area Transfer Lines

Reference Item 48 above

See response to Item 48

52 AP Plant Area Screening Building Dryer Building and Associated Sump

Provide documentation of remediation of minor white staining from ammonium

perchiorate wash downs and modifications to area procedures to mitigate or eliminate further

releases of waste materials

Modifications to this area include installation of secondary containment around the

sump and collection ditch completely around the building This prevents the release
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of material from the building to the surrounding soil. The minor white staining was 
cleaned up and the material recycled for recovery of the AP value.

53) AP Plant Area Tank Farm:

Provide documentation of remediation of small visible staining and repair or replacement of 
the concrete pad.

Provide a discussion of procedural changes intended to mitigate or eliminate further releases 
of waste materials.

The AP Plant tank farm area has been renovated by replacing old concrete around the 
tanks and installing curbs to prevent spills from reaching the soil. Any spilled or 
leaking material is captured by a sump and returned to the process to recover 
ammonium perchlorate value. These renovations have eliminated releases of 
ammonium perchlorate to soil surrounding the tank farm.

The small stained areas were picked up and recycled for recovery of AP values.

54) AP Plant Area Change House/Laboratory Septic Tank:

Provide a work plan for assessment/characterization of potential contamination related to 
waste chemical disposal via the laboratory septic system.

This item is addressed in the Work Plan.

KMCC LOU Written Response
Revision 1

( September 30, 1996

55) Area Affected by July 1990 Fire:

Provide documentation of the remediation of the impacted area including specific data (e.g. 
waste volume, etc.) regarding material disposal at U.S. Ecology.

In July 1990, a fire occurred on AP storage pad 24. The fire was extinguished with 
water. The ammonium perchlorate not destroyed in the fire was reclaimed in the AP 
plant. The nature of ammonium perchlorate decomposition leaves negligible residue 
as all the decomposition products are gases: NOx, Cl2, HC1 and Q . The drums 
involved in the fire were washed at the tank farm to recover the ammonium perchlorate 
value, then crushed. The burned asphalt and soil surrounding the area, consisting of 
about 30 yd3, was removed and sent to US Ecology.
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of material from the building to the surrounding soil The minor white staining was

cleaned up and the material recycled for recovery of the AP value

53 AP Plant Area Tank Farm

Provide documentation of remediation of small visible staining and repair or replacement of

the concrete pad

Provide discussion of procedural changes intended to mitigate or eliminate further releases

of waste materials

The AP Plant tank farm area has been renovated by replacing old concrete around the

tanks and installing curbs to prevent spills from reaching the soil Any spilled or

leaking material is captured by sump and returned to the process to recover

ammonium perchlorate value These renovations have eliminated releases of

ammonium perchlorate to soil surrounding the tank farm

The small stained areas were picked up and recycled for recovery of AP values

54 AP Plant Area Change House/Laboratory Septic Tank

Provide work plan for assessment/characterization of potential contamination related to

waste chemical disposal via the laboratory septic system

This item is addressed in the Work Plan

55 Area Affected by July 1990 Fire

Provide documentation of the remediation of the impacted area including specific data e.g

waste volume etc regarding material disposal at U.S Ecology

In July 1990 fire occurred on AP storage pad 24 The fire was extinguished with

water The ammonium perchlorate not destroyed in the fire was reclaimed in the AP

plant The nature of ammonium perchlorate decomposition leaves negligible residue

as all the decomposition products are gases NOx Cl2 HC1 and The drums

involved in the fire were washed at the tank farm to recover the ammonium perchlorate

value then crushed The burned asphalt and soil surrounding the area consisting of

about 30 yd3 was removed and sent to US Ecology
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56) AP Plant Area Old Building D-l — Washdown:

Provide a technically based discussion concerning the environmental fate of ammonium 
perchlorate in site soils (see also the requirements of Item #52 above).

A literature search of available information on the environmental fate of ammonium 
perchlorate (AP) in soils turned up very little information. One report titled 
Biodegradation of Rocket Propellant Waste. Ammonium Perchlorate, by Dr. Syed 
M. Z. Naqvi and Dr. Abdul Latif was issued on June 23,1975, under a NASA contract 
(NASA-CR-142965).

A second report (NASA-CR-148323) under the same title by the same authors was 
issued on July 3,1976. The former report discusses the impact of AP on various plants 
and micro-organisms and presents initial data on a long-term impact of AP in soils. 
The later report also discusses results of additional tests to determine the effects of AP 
on selected plants and micro-organisms. It also provides results of tests on the long
term impacts of AP on soil chemistry started in the first report.

The soil tests were run for 22 months. General conclusions regarding the impact of AP 
on soil chemistry are:

1) No statistically significant difference was obtained in chloride contents 
of soil which was analyzed after 12, 16, and 22 months of initial 
treatment.

2) No change in the nitrogen contents of soil occurred anytime after the 
initial treatment with AP.

3) There was no significant difference in pH levels after 22 months.

4) Soil chemistry is not affected by the treatment of ammonium 
perchlorate.

Other conclusions related to plant germination and growth show that at the 55 g AP/m2 
concentration in soil level (which was the highest concentration tested) shows some 
toxicity to selected plant species. However, micro-organisms were unaffected.

July 10, 1996, NDEP Comment 17. LOU Item 56 - Additional clarification of the response 
is required. For example, does “initial treatment” refer to application of AP to the soil or 
application of a methodology to remove/reduce it? If the latter, it appears to have been a 
failure. Also, since the referenced reports (please provide the division with copies) are over
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56 AP Plant Area Old Building D-l -- Washdown

Provide technically based discussion concerning the environmental fate of animonium

perchlorate in site soils see also the requirements of Item 52 above

literature search of available information on the environmental fate of ammonium

perchlorate AP in soils turned up very little information One report titled

Biodegradation of Rocket Propellant Waste Ammonium Perchlorate by Dr Syed

Naqvi and Dr Abdul Latif was issued on June 23 1975 under NASA contract

NASA-CR-142965

second report NASA-CR-148323 under the same title by the same authors was

issued on July 1976 The former report discusses the impact of AP on various plants

and micro-organisms and presents initial data on long-term impact of AP in soils

The later report also discusses results of additional tests to determine the effects of AP
on selected plants and micro-organisms It also provides results of tests on the long-

term impacts of AP on soil chemistry started in the first report

The soil tests were run for 22 months General conclusions regarding the impact of AP

on soil chemistry are

No
statistically significant difference was obtained in chloride contents

of soil which was analyzed after 12 16 and 22 months of initial

treatment

No change in the nitrogen contents of soil occurred anytime after the

initial treatment with AP

There was no significant difference in pH levels after 22 months

Soil chemistry is not affected by the treatment of ammonium

perchlorate

Other conclusions related to plant germination and growth show that at the 55 AP/m2

concentration in soil level which was the highest concentration tested shows some

toxicity to selected plant species However micro-organisms were unaffected

July 10 1996 NDEP Comment 17 LOU Item 56-Additional clarffication of the response

is required For example does initial treatment refer to application of AP to the soil or

application of methodology to remove/reduce it If the latter it appears to have been

failure Also since the referenced reports please provide the division with copies are over
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20 years old and the literature search was brief, is anyone actively investigating AP 
environmental impacts at the current time. I understand that an AP working group, 
composed of producers and users is also concerned about this issue. Is any information 
available from this group?

Response:
The two referenced reports are included as Attachment 19. The term “initial 
treatment” referred to the initial application of AP to the soil and not a 
methodology for removing AP from the soil. The library search for information 
regarding the environmentalfate ofAP covered a large number of sources. These 
sources indicate that there is little information on the environmental fate of AP in 
soil This fact is confirmed by discussion with members of the AP working group. 
They have provided a few additional references that we are currently attempting 
to obtain. Briefly, what information is available indicates that the perchlorate ion 
is inert and generally does not react with other compounds in the soil or 
groundwater. However, there are some instances where degradation of AP in the 
soil appears to have occurred but the mechanism for the degradation is not well 
understood.

57 & 58) AP Plant Area New Building D-l -- Washdown and AP Plant Transfer Lines to Sodium 
Chlorate Process:

No further action is required at this time.

59) Storm Sewer System:

Provide documentation of system flow/integrity investigations as part of a technical 
evaluation concerning the potential for soil and/or groundwater contamination resulting from 
waste disposal and storm water discharges through the storm sewer system.

Provide a technical evaluation of the appropriateness of the placement and design criteria for 
wells used to monitor potential contaminant migration from the storm sewer system. Include 
a list of the analytes which are currently monitored for and the latest data. Reference to the 
facility wide hydrologic evaluation conducted in July of 1993 may be used to provide some 
or all of the requested information.

Attachment 15 contains a "Declaration of Observation" from Alan Gaddy regarding 
his observations of flows in the storm sewer system.
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20 years old and the literature search was brief is anyone actively investigating AP

environmental impacts at the current time understand that an AP working group

composed ofproducers and users is also concerned about this issue Is any information

available from this group

Response

The two referenced reports are included as Attachment 19 The term initial

treatment referred to the initial application of AP to the soil and not

methodology for removing APfrom the soil The library search for information

regarding the environmentalfate ofAF covered large number of sources These

sources indicate that there is little information on the en vironmental fate of AP in

soiL This fact is confirmed by discussion with members of the AP working group

They have provided afew additional references that we are currently attempting

to obtain Briefly what information is available indicates that the perchlorate ion

is inert and generally does not react with other compounds in the soil or

groundwater However there are some instances where degradation of AF in the

soil appears to have occurred but the mechanism for the degradation is not well

understood

57 58 AP Plant Area New Building D-1 -- Washdown and AP Plant Transfer Lines to Sodium

Chlorate Process

No ftirther action is required at this time

59 Storm Sewer System

Provide documentation of system flow/integrity investigations as part of technical

evaluation concerning the potential for soil and/or groundwater contamination resulting from

waste disposal and storm water discharges through the storm sewer system

Provide technical evaluation of the appropriateness of the placement and design criteria for

wells used to monitor potential contaminant migration from the storm sewer system Include

list of the analytes which are currently monitored for and the latest data Reference to the

facility wide hydrologic evaluation conducted in July of 1993 may be used to provide some

or all of the requested information

Attachment 15 contains Declaration of Observation from Alan Gaddy regarding

his observations of flows in the storm sewer system
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A general configuration of the storm sewer system and the acid drain system is shown 
on Plates 1 and 3. Neither drain system has a specific monitor well network designated 
for monitoring potential impact to the groundwater; however, numerous monitor wells 
are located throughout the facility in up gradient and down gradient positions to 
segments of the drain systems. Based on the configurations of groundwater pH and 
specific conductivity trends at the facility, there are no apparent point sources of 
impact directly attributable to the drain systems. The low pH and high specific 
conductivity values noted on Plates 1 and 3 are related to past leaks and spills into the 
subsurface from operations within the Unit buildings 4, 5, and 6 and not from the 
storm sewer or acid drain systems. The existing placement of monitor wells at the 
facility should be sufficient to detect any point source impact emanating from the drain 
systems.

July 10, 1996, NDEP Comment 18. LOU Item #59 - The LOU requests a list of analytes 
“...currently monitoredfor and the latest data. ’’ Please provide this information along with 
the locations at which any samples were taken. This response also only addresses 
groundwater contamination. What soil sampling has been conducted around the storm 
sewer system to ensure that no leakage has occurred. Mr. Gaddy’s letter makes reference 
to small flows in the system from up gradient source water leaks. If water can get into the 
system, contamination has the potential to get out.

Response:
The KMCC Henderson facility is a “zero discharge” facility, meaning all process 
solutions are controlled in vessels and/or lined impoundments. The storm drain 
system at the KMCC facility receives only storm water and non-contact cooling 
water/water leaks. Any water flows are sampled and analyzed according to the 
following schedule:

NPDES Discharge Analytes (Per Event)

Analyte Stormwater Non-contact
water

pH X X

Temperature X X

Total Dissolved Solids X X

Total Suspended Solids X

Chemical Oxygen Demand X
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general configuration of the storm sewer system and the acid drain system is shown

on Plates and Neither drain system has specific monitor well network designated

for monitoring potential impact to the groundwater however numerous monitor wells

are located throughout the facility in up gradient and down gradient positions to

segments of the drain systems Based on the configurations of groundwater pH and

specific conductivity trends at the facility there are no apparent point sources of

impact directly attributable to the drain systems The low pH and high specific

conductivity values noted on Plates and are related to past leaks and spills into the

subsurface from operations within the Unit buildings and and not from the

storm sewer or acid drain systems The existing placement of monitor wells at the

facility should be sufficient to detect any point source impact emanating from the drain

systems

July 10 1996 NDEP Comment 18 LOU Item 59 The LOU requests list of analytes

...currently monitoredfor and the latest data Please provide this information along with

the locations at which any samples were taken This response also only addresses

groundwater contamination What soil sampling has been conducted around the storm

sewer system to ensure that no leakage has occurred Mr Gaddy letter makes reference

to smallfiows in the system from up gradient source water leaks If water can get into the

system contamination has the potential to get out

Response

The KMCC Henderson facility is zero discharge facility meaning all process

solutions are controlled in vessels and/or lined impoundments The storm drain

system at the KMCC facility receives only storm water and non-contact cooling

water/water leaks Any water flows are sampled and analyzed according to the

following schedule

NPDES Discharge Analytes Per Event

Analyte Stormwater Non-contact

water

pH

Temperature

Total Dissolved Solids

Total Suspended Solids

Chemical Oxygen Demand
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Oil and Grease X

Nitrate X

Nitrite X

Ammonia X

Total Phosphorus X

The most recent set of analytical data, the KMCC Henderson Discharge Monitoring 
report (DMR), is included as Attachment 20.

Because the storm drain system is subsurface (ranging from 25 to 45 foot below 
surface grade), soil sampling around the drain has not been done. There has been 
no evidence of any leakage from the storm drain system which would have required 
an excavation of this magnitude. As explained above, the network of groundwater 
wells throughout the facility should be sufficient to detect point source impact 
emanating from the drain system.

Mr. Gaddy’s reference to water leaks getting into the storm drain system are from 
surface flows on the streets but have at times been attributed to water line leaks in the 
basements of the electrical subs which are then pumped to the storm drain system. 
Access of these flows into the storm drain system are by the surface street drains 
and/or lines which are piped directly to the storm drain system. There has not been 
a recorded case of water flows being introduced into the storm drain system from 
infiltration of the flows through the clay/brick piping or manhole system.

60) Acid Drain System:

Provide a technically based evaluation of the potential for soil and/or groundwater 
contamination resulting from historic waste disposal through the acid drain system.

Provide a technical evaluation of the appropriateness of the placement and design criteria for 
wells used to monitor potential contaminant migration from the acid system. Include a list 
of the analytes which are currently monitored for and the latest data. Reference to the 
facility-wide hydrologic evaluation conducted in July of 1993 may be used to provide some 
or all of the requested information.

See response to Item 59. All acid drains in operating portions of this plant have been 
plugged and are no longer in use. The existing placement of monitor wells at the
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Oil and Grease

Nitrate

Nitrite

Ammonia

Total Phosphorus

The most recent set of analytical data the KMCC Henderson Discharge Monitoring

report DMR is included as Attachment 20

Because the storm drain system is subsurface ranging from 25 to 45 foot below

surface grade soil sampling around the drain has not been done There has been

no evidence of any leakage from the storm drain system which would have required

an excavation of this magnitude As explained above the network of groundwater

wells throughout the facility should be sufficient to detect point source impact

emanating from the drain system

Mr Gaddys refrrence to water leaks getting into the storm drain system are from

surface flows on the streets but have at times been attributed to water line leaks in the

basements of the electrical subs which are then pumped to the storm drain system

Access of these flows into the storm drain system are by the surface street drains

and/or lines which are piped directly to the storm drain system There has not been

recorded case of water flows being introduced into the storm drain system from

infiltration of the flows through the clay/brick piping or manhole system

60 Acid Drain System

Provide technically based evaluation of the potential for soil andlor groundwater

contamination resulting from historic waste disposal through the acid drain system

Provide technical evaluation of the appropriateness of the placement and design criteria for

wells used to monitor potential contaminant migration from the acid system Include list

of the analytes which are currently monitored for and the latest data Reference to the

facility-wide hydrologic evaluation conducted in July of 1993 may be used to provide some

or all of the requested information

See response to Item 59 All acid drains in operating portions of this plant have been

plugged and are no longer in use The existing placement of monitor wells at the
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facility should be sufficient to detect any point source impact emanating from the drain 
systems.

July 10, 1996, NDEP Comment 19. LOU Item #60 - What is the status of the acid drains 
in the non-operating portion of the plant? What material/contaminants can get into these 
drains and can be distributed throughout the system? What techniques have been employed 
to verify the integrity of this system? What soil sampling has been conducted around the 
acid drain system to ensure that no leakage has occurred. What does KMCC plan to do with 
the unplugged portion?

Response:
Acid drains in the non-operating portion of the facility are those in the Units 1 and 
2. These Units do not have ongoing operations in them and are being demolished. 
While the drains in Units 1 and 2 are not plugged with concrete, as those in the 
operating areas, they do not have the potential to receive any process flows or waste. 
They are remote in reference to any operating portion of the plant. In addition, the 
areas of Units 1 and 2 which contain the access to the acid drains have been 
backfilled with concrete debris and soil. The large steel building structure of Units 
1 and 2 are being demolished and the area is expected to be graded and remain 

[ unused.

Because the acid drain system has been plugged in the operating portion of the plant, 
there has been no attempt at invasion of the drain system for the purposes of 
determining the system’s integrity. In addition, because the acid drain system is 
subsurface (ranging from 25 to 45 foot below surface grade), soil sampling around 
the drain has not been done. There has been no evidence of any leakage from the 
acid drain system which would have required an excavation of this magnitude. As 
explained above, the network of groundwater wells throughout the facility should be 
sufficient to detect point source impact emanating from the acid drain system.

KMCC LOU Written Response
Revision 1

( September 30,1996

61) Old Sodium Chlorate Plant Decommissioning: 

No further action is required at this time.

62) State Industries, Inc. Site, Including Impoundments and Catch Basin:

Provide a work plan for the complete assessment/characterization of the State Industries 
surface impoundments. Analytes should be selected based upon known or suspected waste 
streams disposed to these ponds and should include TCLP metals, volatile organic 
compounds (if applicable), TPH (if applicable), and pH.
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facility should be sufficient to detect any point source impact emanating from the drain

systems

July 10 1996 NDEP Comment 19 LOU Item 60 What is the status of the acid drains

in the non-operating portion of the plant What material/contaminants can get into these

drains and can be distributed throughout the system What techniques have been employed

to verify the integrity of this system What soil sampling has been conducted around the

acid drain system to ensure that no leakage has occurred What does KMCC plan to do with

the unplugged portion

Response

Acid drains in the non-operating portion ofthefacility are those in the Units and

These Units do not have ongoing operations in them and are being demolished

While the drains in Units and are not plugged with concrete as those in the

operating areas they do not have the potential to receive any process flows or waste

They are remote in reference to any operating portion of the plant In addition the

areas of Units and which contain the access to the acid drains have been

backfilled with concrete debris and soil The large steel building structure of Units

and are being demolished and the area is expected to be graded and remain

unused

Because the acid drain system has been plugged in the operating portion of the plant

there has been no attempt at invasion of die drain system for the purposes of

determining die systems integrity In addition because die acid drain system is

subsurface ranging from 25 to 45 foot below surface grade soil sampling around

the drain has not been done There has been no evidence of any leakage from die

acid drain system which would have required an excavation of di is magnitude As

explained above the network of groundwater wells throughout the facility should be

sufficient to detect point source impact emanating from die acid drain system

61 Old Sodium Chlorate Plant Decommissioning

No further action is required at this time

62 State Industries Inc Site Including Impoundments and Catch Basin

Provide work plan for the complete assessment/characterization of the State Industries

surface impoundments Analytes should be selected based upon known or suspected waste

streams disposed to these ponds and should include TCLP metals volatile organic

compounds if applicable TPH ifapplicable and pH
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KMCC has been working with State Industries to determine the appropriate action on 
the surface impoundments. Samples were collected from the east impoundment in 

' March 1994. Additional samples were collected on January 3-4,1996, which included 
both the east impoundment and the west impoundments. Samples were collected by 
Western Technologies, Inc. (WTI). Results are presented in a report prepared by WTI 
(see Attachment 16). These results indicate that metal and other compound 
concentrations are low.

July 10, 1996, NDEP Comment 20. LOU Item 62 - Attachment 16 (Subsurface Soil 
Evaluation, Former Evaporation Pond Sites, Former State Industries Facility) will require 
additional evaluation by the division to determine if additional information is required. 
Areas of potential concern include closure requirements/documentation for the former 
evaporation ponds, regulatory status, and other historical uses. There also appear to be 
several factual inconsistencies between Attachment 16 and the KMCC Phase I Report, 
including differences with respect to the type ofpond liner and the physical size of the ponds. 
These inconsistencies must be resolved to the satisfaction of the Division.

Response:
KMCC is attempting to resolve the inconsistencies related to the State Industries 
ponds, operated on property leasedfrom KMCC. A letter requiring a response from 
State Industries in this matter has been sent to State Industries requesting resolution 
of these issues.

63) J. B. Kelley, Inc. Trucking Site:

Provide closure and/or remediation documentation for the underground storage tanks 
formerly located at this site. Include data from the groundwater monitor wells installed by 
KMCC to evaluate potential hydrocarbon contamination.

Provide an assessment plan to characterize areas potentially impacted by truck washing 
rinsate and liquids and sludge present in the concrete vaults at this site.

An investigation plan for the concrete vaults is presented in the Work Plan.

J. B. Kelley, Inc. previously leased a portion of Kerr-McGee Chemical Corporation 
(KMCC) property to the north of the Unit 1 and 2 buildings. Kelley conducted 
trucking-related activities on the property from September 1986 to June 1991 which 
included truck washing, fueling, oil changes, and minor repair work. Trucks were 
fueled on-site from a 10,000 gallon underground diesel storage tank. Waste oil was 
stored temporarily in a 600 gallon underground tank.
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KMCC has been working with State Industries to determine the appropriate action on

the surface impoundments Samples were collected from the east impoundment in

March 1994 Additional samples were collected on January 3-4 1996 which included

both the east impoundment and the west impoundments Samples were collected by

Western Technologies Inc WTI Results are presented in report prepared by WTI

see Attachment 16 These results indicate that metal and other compound

concentrations are low

July 10 1996 NDEP Comment 20 LOU Item 62 Attachment 16 Subsurface Soil

Evaluation FormerEvaporation Pond Sites FormerState Industries Facility will require

additional evaluation by the division to determine if additional information is required

Areas of potential concern include closure requirements/documentation for the former

evaporation ponds regulatory status and other historical uses There also appear to be

several factual inconsistencies between Attachment 16 and the KLvICC Phase Report

including differences with respect to the type ofpond liner and the physical size of the ponds

These inconsistencies must be resolved to the satisfaction of the Division

Response

KMCC is attempting to resolve the inconsistencies related to the State Industries

ponds operated on property leasedfrom KMCC letter requiring response from

State Industries in this mailer has been sent to State Industries requesting resolution

of these issues

63 Kelley Inc Trucking Site

Provide closure and/or remediation documentation for the underground storage tanks

formerly located at this site Include data from the groundwater monitor wells installed by

KMCC to evaluate potential hydrocarbon contamination

Provide an assessment plan to characterize areas potentially impacted by truck washing

rinsate and liquids and sludge present in the concrete vaults at this site

An investigation plan for the concrete vaults is presented in the Work Plan

Kelley Inc previously leased portion of Kerr-McGee Chemical Corporation

KMCC property to the north of the Unit and buildings Kelley conducted

trucking-related activities on the property from September 1986 to June 1991 which

included truck washing fueling oil changes and minor repair work Trucks were

fueled on-site from 10000 gallon underground diesel storage tank Waste oil was

stored temporarily in 600 gallon underground tank
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In June 1991, all on-site fueling operations were discontinued and the diesel and waste 
oil tanks were removed. The tank closure activities were performed for J. B. Kelley by 
an environmental contractor. At the time of removal, both tanks were found to have 
released hydrocarbons to the subsurface. Hydrocarbon-impacted soils surrounding the 
tanks were subsequently excavated, and Clark County approved the closure.

On May 4-6,1993, KMCC performed a soil and groundwater assessment of the J. B. 
Kelley site to evaluate groundwater quality conditions. The work performed included 
a comprehensive soil boring program, monitor well installation, and monitor well 
sampling.

Two soil borings were drilled at the locations shown on Figure 2. Soil boring M-92 is 
located up gradient to the south from the underground storage tank excavations. Soil 
boring M-93 is located approximately 100 feet down gradient from the diesel tank 
excavation. Soils were logged according to the Unified Soil Classification System. Soil 
lithology, photoionization detector (PID) response, depth to groundwater, and the 
presence or absence of hydrocarbon odor were noted. The soil boring information is 
presented on soil boring log forms in Attachment 17.

\ Groundwater monitor wells were installed in each of the soil borings. These wells were
constructed of 2-inch diameter Schedule 40 PVC. All casing and screen joints were 
flush-threaded and assembled without the use of cementing compounds. Ten foot 
screened sections with 0.010 inch slot size were installed in each well. Number 16 grade 
silica sand was utilized for filter pack around the well screens. This filter pack material 
extends at least two feet above each screen and is topped by a minimum of two feet of 
hydrated bentonite pellets.

A cement-bentonite grout was emplaced above the bentonite pellet seal. Well M-92 was 
completed with a 3 foot by 3 foot concrete pad and steel casing protector. Well M-93 
was completed as a flush-mount well. Following well completion, the wells were 
developed by bailing to remove fines from the natural formation. All information 
relating to well construction and development is presented in Attachment 17.

Groundwater samples were collected from each of the wells following development. 
The samples were shipped on ice by overnight delivery to Alpha Analytical, Inc. in 
Sparks, Nevada. Each well sample was analyzed for Total Petroleum Hydrocarbons 
(TPH) and Benzene, Toluene, Ethylbenzene, and Xylenes (BTEX).

The results of the groundwater analysis, presented in Attachment 17, show that neither 
TPH nor BTEX were detected in the monitor wells. These results indicate that there 
is no hydrocarbon impact to the groundwater from past activities at the J. B. Kelley
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In June 1991 all on-site fueling operations were discontinued and the diesel and waste

oil tanks were removed The tank closure activities were performed for Kelley by

an environmental contractor At the time of removal both tanks were found to have

released hydrocarbons to the subsurface Hydrocarbon-impacted soils surrounding the

tanks were subsequently excavated and Clark County approved the closure

On May 4-6 1993 KMCC performed soil and groundwater assessment of the

Kelley site to evaluate groundwater quality conditions The work performed included

comprehensive soil boring program monitor well installation and monitor well

sampling

Two soil borings were drilled at the locations shown on Figure Soil boring M-92 is

located up gradient to the south from the underground storage tank excavations Soil

boring M-93 is located approximately 100 feet down gradient from the diesel tank

excavation Soils were logged according to the Unified Soil Classification System Soil

lithology photoionization detector PID response depth to groundwater and the

presence or absence of hydrocarbon odor were noted The soil boring information is

presented on soil boring log forms in Attachment 17

Groundwater monitor wells were installed in each of the soil borings These wells were

constructed of 2-inch diameter Schedule 40 PVC All casing and screen joints were

flush-threaded and assembled without the use of cementing compounds Ten foot

screened sections with 0.010 inch slot size were installed in each well Number 16 grade

silica sand was utilized for filter pack around the well screens This filter pack material

extends at least two feet above each screen and is topped by minimum of two feet of

hydrated bentonite pellets

cement-bentonite grout was emplaced above the bentonite pellet seal Well M-92 was

completed with foot by foot concrete pad and steel casing protector Well M-93

was completed as flush-mount well Following well completion the wells were

developed by bailing to remove fines from the natural formation All information

relating to well construction and development is presented in Attachment 17

Groundwater samples were collected from each of the wells following development
The samples were shipped on ice by overnight delivery to Alpha Analytical Inc in

Sparks Nevada Each well sample was analyzed for Total Petroleum Hydrocarbons

TPH and Benzene Toluene Ethylbenzene and Xylenes BTEX

The results of the groundwater analysis presented in Attachment 17 show that neither

TPH nor BTEX were detected in the monitor wells These results indicate that there

is no hydrocarbon impact to the groundwater from past activities at the Kelley
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site. Since the underground tanks and hydrocarbon-impacted soil have been removed, 
no further potential for hydrocarbon contamination exists at the site.

July 10,1996, NDEP Comment 21. LOU Item #63 - Please provide a copy of the final 
report and the closure letter from Clark County regarding the June 1991 tank removal at the 
J.B. Kelley Site. Completion of the two borings (MW-92 and MW-93) indicates an intent to 
continue sampling for some period of time into the future. Attachment 17 only includes 
analytical data from the initial sampling round. What additional data is available? Please 
provide a copy to the Division.

Response:
The final closure report and the closure letter from Clark County regarding the June 
1991 tank removal at the JB Kelley Site are included as Attachment 21. Following 
closure of the J.B. Kelley tank, KMCC installed two wells, M-92 up gradient and M- 
93 down gradient from the tank area. It was KMCC's intent to confirm that there had 
been no down gradient groundwater impact from this tank. The analytical 
information related to the construction and sampling of these wells is supplied in 
Attachment 17. The installed monitoring wells confirmed that there had been no 
impact.

Special Note:

July 10, 1996, NDEP Comment 22. LOU Items 64 through 67 - Page 26 is missing from 
this document. Please provide this page and the responses referenced to the LOU’s.

Response:
Page 26 was inadvertently left out when the May 1996 draft of this report was 
compiled. The information from Page 26 of the May 1996 draft is included now and 
contains information related to LOU Items 64 through 67.

In addition, correspondence related to the KOCH lease (a letter from KOCH and two 
reports prepared by Western Technologies, Inc. dated April 25,1996, and April 26, 
1996) is included in Attachment 22. KMCC received these reports after we had 
submitted the May 1996 draft response to the LOU. The reports relate to LOU Item 
64 and contain the results of subsurface soil investigations and soil removal activities 
conducted at the former Koch facility. The results of the investigation indicate that 
all hydrocarbon levels are below NDEP action levels for hydrocarbon contaminated 
soils.
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64) Koch Materials Company Site:
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site Since the underground tanks and hydrocarbon-impacted soil have been removed

no further potential for hydrocarbon contamination exists at the site

July 101996 NDEP Comment 21 LOU Item 63 Please provide copy of the final

report and the closure letter from Clark County regarding the June 1991 tank removal at the

JB Kelley Site Completion of the two borings MW-92 and MW-93 indicates an intent to

continue sampling for some period of time into the future Attachment 17 only includes

analytical data from the initial sampling round What additional data is available Please

provide copy to the Division

Response

The final closure report and the closure letter from Clark County regarding the June

1991 tank removal at the JB Kelley Site are included as Attachment 21 Following

closure of the LB Kelley tank KMCC installed two wells M-92 up gradient and

93 down gradientfrom the tank area It was KMCCs intent to confirm that there had

been no down gradient groundwater impact from this tank The analytical

information related to the construction and sampling of these wells is supplied in

Attachment 17 The installed monitoring wells confirmed that there had been no

impact

Special Note

July 10 1996 NDEP Comment 22 LOU Items 64 through 67- Page 26 is missingfrom

this document Please provide this page and the responses referenced to the LOUs

Response

Page 26 was inadvertently left out when the May 1996 draft of this report was

compiled The information from Page 26 of the May 1996 draft is included now and

contains information related to LOU Items 64 through 67

In addition correspondence related to the KOCH lease letter from KOCH and two

reports prepared by Western Technologies Inc dated April25 1996 andApril 26
1996 is included in Attachment 22 KMCC received these reports after we had

submitted the May 1996 draft response to the LOU The reports relate to LOU Item

64 and contain the results of subsurface soil investigations and soil removal activities

conducted at the formerKoch facility The results of the investigation indicate that

all hydrocarbon levels are below NDEP action levels for hydrocarbon contaminated

soils

64 Koch Materials Company Site
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Provide documentation of KMCC's efforts, in conjunction with those of Koch Materials, Co., 
to remediate hydrocarbon contamination and to develop operating procedures and/or 
containment structures to prevent further releases of petroleum hydrocarbons and other 
wastes.

Koch's lease of this location terminated as of January 31, 1995. Koch has ceased 
operations and removed many of the fixtures and equipment from the leased premises. 
Only the concrete lab building, metal storage building and truck scale remain. Koch 
has removed visibly stained soils from areas they operated in during the lease. They 
have also collected confirmatory samples for TPH analysis which are currently 
undergoing analysis.

65) Nevada Precast Concrete Products, Green Ventures International, Buckles Construction 
Company, and Ebony Construction Sites:

Determine whether soil staining identified in this area is coincident with the staining referred 
to in Item 41 above. If the staining is not coincident with this item, provide documentation 
of KMCC's efforts to work with these tenants for the purpose of remediating hydrocarbon 

( contamination and developing operating procedures and/or containment structures to prevent
further releases of hydrocarbon compounds and other waste materials.

This item refers to soil staining identified north of Unit 1. See response to Item 41.

66) Above-Ground Diesel Storage Tank Leased by Flintkote Co.

. No further action is required at this time.

67) Delbert Madsen and Estate of Delbert Madsen Site:

Provide documentation of KMCC's efforts to work with the tenant to further assess and 
characterize contamination which may be present at this location.

Mr. Vohs’ lease terminated in 1995. KMCC has hauled the remaining trash and debris 
from the site to the Silver State Landfill at Apex. The area is now vacant and free of 
trash and debris.

68) Southern Nevada Auto Parts Site:
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Provide documentation of KMCCs efforts in conjunction with those of Koch Materials Co
to remediate hydrocarbon contamination and to develop operating procedures and/or

containment structures to prevent further releases of petroleum hydrocarbons and other

wastes

Kochs lease of this location terminated as of January 31 1995 Koch has ceased

operations and removed many of the fixtures and equipment from the leased premises

Only the concrete lab building metal storage building and truck scale remain Koch

has removed visibly stained soils from areas they operated in during the lease They

have also collected confirmatory samples for TPH analysis which are currently

undergoing analysis

65 Nevada Precast Concrete Products Green Ventures International Buckles Construction

Company and Ebony Construction Sites

Determine whether soil staining identified in this area is coincident with the staining referred

to in Item 41 above If the staining is not coincident with this item provide documentation

of KMCCs efforts to work with these tenants for the purpose of remediating hydrocarbon

contamination and developing operating procedures and/or containment structures to prevent

further releases of hydrocarbon compounds and other waste materials

This item refers to soil staining identified north of Unit See response to Item 41

66 Above-Ground Diesel Storage Tank Leased by Flintkote Co

No further action is required at this time

67 Delbert Madsen and Estate of Delbert Madsen Site

Provide documentation of KMCCs efforts to work with the tenant to further assess and

characterize contamination which may be present at this location

Mr Vohs lease terminated in 1995 KMCC has hauled the remaining trash and debris

from the site to the Silver State Landfill at Apex The area is now vacant and free of

trash and debris

68 Southern Nevada Auto Parts Site
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Provide documentation of KMCC's efforts to work with the tenant to further assess and 
characterize contamination which may be present at this location.

In mid-January 1993, KMCC requested information from Nevada Recycling 
Corporation, the current lessee, regarding actions being taken to address observations 
made the Phase IECA report. They responded by stating that they have made efforts 
to employ practices and make improvements that prevent contamination of the 
property. These include: pouring many yards of cement so that the processing of cars 
is handled on concrete, draining fluids from the cars on the concrete processing pads 
before cars are placed in the yard for customer access, and eliminating the crushing of 
cars on the property.

KMCC representatives conducted a site visit on September 22, 1993, to follow up on 
progress made to date. The management has made efforts to ensure that automotive 
fluids do not impact soil on the premises. Collected fluids were contained in tanks for 
use on site or sent off to be recycled. As cars are removed from the site for ultimate 
disposal, the area is cleaned of debris. Other visits have also been conducted to observe 
practices at the site.

i KMCC has notified Nevada Recycling of lease termination, effective December, 1996,
at which time all cars and equipment will be removed.

July 10, 1996, NDEP Comment 23. LOU Item # 68 - KMCC’s response indicates other 
“visits” to the Nevada Recycling Corporation site since September 1993. What was the 
outcome of these visits? Provide copies of any reports and subsequent correspondence. 
How does KMCC intend to verify site cleanliness after lease termination? Include this as 
a discussion item in the Work Plan.

Response: Since September 1993, KMCC has visited the Nevada Recycling
Corporation's site to review the property, lease conditions and negotiate 
terms of the lease. No reports were issued as a result of the visits exceptfor 
a lease extension with a requirement to limit the encroachment of Nevada 
Recycling on to property that they were not leasing. KMCC has not 
provided a copy of the lease extension correspondence because it has no 
relevance to the ECA Phase IIprocess. It is likely that the lease with this 
tenant will be renewed on one year intervals. Because this property may 
be occupiedfor a number on years into the future, it does not lend itself to 
inclusion in the Phase II Work Plan. KMCC proposes that as the property 
is vacated it be evaluated for cleanliness by developing a sampling plan at 
that time.
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Provide documentation of KMCCs efforts to work with the tenant to further assess and

characterize contamination which may be present at this location

In mid-January 1993 KMCC requested information from Nevada Recycling

Corporation the current lessee regarding actions being taken to address observations

made the Phase ECA report They responded by stating that they have made efforts

to employ practices and make improvements that prevent contamination of the

property These include pouring many yards of cement so that the processing of cars

is handled on concrete draining fluids from the cars on the concrete processing pads

before cars are placed in the yard for customer access and eliminating the crushing of

cars on the property

KMCC representatives conducted site visit on September 22 1993 to follow up on

progress made to date The management has made efforts to ensure that automotive

fluids do not impact soil on the premises Collected fluids were contained in tanks for

use on site or sent off to be recycled As cars are removed from the site for ultimate

disposal the area is cleaned of debris Other visits have also been conducted to observe

practices at the site

KMCC has notified Nevada Recycling of lease termination effective December 1996

at which time all cars and equipment will be removed

July 10 1996 NDEP Comment 23 LOU Item 41 68 KMCCs response indicates other

visits to the Nevada Recycling Corporation site since September 1993 What was the

outcome of these visits Provide copies of any reports and subsequent correspondence

How does KIvICC intend to verjfy site cleanliness after lease termination Include this as

discussion item in the Work Plan

Response Since September 1993 KMCC has visited the Nevada Recycling

Corporation site to review the property lease conditions and negotiate

termsof the lease No reports were issued as result of the visits except for

lease extension with requirement to limit the encroachment of Nevada

Recycling on to property that they were not leasing KMCC has not

provided copy of the lease extension correspondence because it has no

relevance to the ECA Phase II process It is likely that the lease with this

tenant will be renewed on one year intervals Because this property may
be occupied for number on years into the future it does not lend itself to

inclusion in the Phase II Work Plan KIsICC proposes that as the property

is vacated it be evaluated for cleanliness by developing sampling plan at

that time
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69) Dillon Potter Site:

No further action is required at this time.

i
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69 Dillon Potter Site

No further action is required at this time
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NEVADA ENVIRONMENTAL LABORATORY

CLIENT:

ATTN:

Kerr- McGee Chemical Corporation 
8000 W. Lake Mead Drive 
Henderson, Nevada 89015 
Mark J. Porterfield

PROJECT: 
PROJECT #:

RECEIVED:
REPORTED:

P-2 Tank 
94-600

10/20/94
10/25/94

METHOD: EPA 8015 MOD. FOR TPH (FULL RANGE) SAMPLE MATRIX: SOIL

Client ID/
Date. Time NET. ID

Extracted/
Analyzed

Concentration
(mg/kg)

Detection Limit 
(mg/kg)

Sample #1
10/20/94 08:00

L9410119-01 10/24/94
10/24/94

390* 10

Sample #2
10/20/94 08:00

L9410119-02 10/24/94
10/24/94

540* 10

Sample #3
10/20/94 08:00

L9410119-03 10/24/94
10/24/94

620* 10

Method Blank L941024-SBLK 10/24/94 ND 10

ND - Not Detected.
* TPH components are in the range of Diesel (C9 - C24) and Oil (C)g - C34). 
QC Data (Total for Gasoline and Diesel Ranges): L941017-SMS: 75% Recovery

r

ScdttJelinek
Chemist

/»/zs

2

Date

NEVADA ENVIRONMENTAL LABORATORY

CLIENT Kerr- McGee Chemical Corporation PROJECT P-2 Tank

8000 Lake Mead Drive PROJECT 94-600

Henderson Nevada 89015

ATTN Mark Porterfield RECEIVED 10/20/94

REPORTED 10/25/94

METHOD EPA 8015 MOD FOR TPH FULL RANGE SAMPLE MATRIX SOIL

Client ID Extracted Concentration Detection Limit

Date Time ID Analyzed mg/kg mg/kg

Sample L9410l19-0l 10/24/94 390 10

10/20/94 0800 10/24/94

Sample L9410119-02 10/24/94 540 10

10/20/94 0800 10/24/94

Sample L9410119-03 10/24/94 620 10

10/20/94 0800 10/24/94

Method Blank L941024-SBLK 10/24/94 ND 10

ND Not Detected

TPH components are in the range of Diesel C9 C24 and Oil C18 C34
QC Data Total for Gasoline and Diesel Ranges L94101 7-SMS 75% Recovery

Chemist



NEVADA ENVIRONMENTAL 
LABORATORY

Las Vegas Division 
4208 Areata Way, Suite A • Las Vegas, MV 89030 

(702) 657-1010 • Fax: (702) 657-1577 
1-800-368-5221

CLIENT: Kerr- McGee Chemical Corporation SotU S'PROJECT: P-2 Tank
8000 W. Lake Mead Drive 
Henderson, Nevada 89015 kr F2, P0#: 94-600

ATTN: Mark J. Porterfield RECEIVED: 10/20/94
REPORTED: 10/25/94

METHOD: PCBs by EPA METHOD 8080 SAMPLE MATRIX: SOIL

Client ID NET, ID
Date

Analyzed
Concentration

(rp.gZkg)

Detection
Limit

(mg/kg) Aroclor

Sample # 1 L9410119-01 10/22/94 ND 1.0 NA

Sample #2 L9410119-02 10/22/94 ND 1.6 NA

Sample #3 L9410119-03 10/22/94 ND 1.0 NA

Method Blank L941021-PCBLK 10/22/94 ND ' 1.0 NA

ND - Not Detected 
NA - Not Applicable
QC Data (PCB 1260 Aroclor): L94I0I9-PCBLC: 103% Recovery.

Scott Jelinek 
Chemist

1

NEVADA ENVIRONMENTAL
LABORATORY

CLIENT Kerr- McGee Chemical Corporation

8000 Lake Mead Drive

Henderson Nevada 89015

ATTN Mark Porterfield

METHOD PCBs by EPA METHOD 8080

ND Not Detected

NA Not Applicable

QC Data PCB /260 Aroclor L941019-PC/3LC 103% Recovery

SAMPLE MATRIX SOIL

Detection

Chemist

Date

Las Vegas Division

4208 Arcata Way Suite A- Las Vegas NV 89030
702 657-1010 Vax 702 657-1577

-800-368-5221

Sot- Mip Lu PROTECT

Eor P-2
PO

XC1 14h r1

RECEIVED

REPORTED

P-2 Tank

94-600

10/20/94

10/25/94

Date Concentration

mg/kg

Limit

mg/kgClient ID NEL ID Analyzed

Sample L94101 19-01 10/22/94 ND 1.0 NA

Sample2 L9410119-02 10/22/94 ND 1.0 NA

Sample L9410119 03 10/22/94 ND 1.0 NA

Method Blank L941021-PCBLK 10/22/94 ND 1.0 NA

Aroc br



NEVADA ENVIRONMENTAL 
-v LABORATORY

CLENT:

ATTN:

METHOD:

f-| Of}

Kerr-McGee Chemical Corporation 
8000 W. Lake Mead Drive 
Henderson, Nevada 89015 
Mark J. Porterfield !” ^ ^ *

P-1 Wj
' (F/aaI )

EPA 8015 MOD. FOR TPH (FULL RANGE)

Las Vegas Division 
4208 Areata Way, Suite A • Las Vegas, NV 89030 

(702) 657-1010 • Fax: (702) 657-1577 
1-800-368-5221

PROJECT: U-2 Storage Area
PROJECT #: 94-670

RECEIVED: 11/22/94
REPORTED: 11/28/94

SAMPLE MATRIX: SOUL

Client ED/
Date. Time NELID

Extracted/
Analyzed

Concentration
(me/ke)

Detection Limit 
(me/kg)

U2-7
11/22/94 10:00

L9411136-06 11/23/94
11/23/94

ND 10

Method Blank L941123-SBLK 11/23/94 ND 10

ND - Not Detected.
QC Data (Total for Gasoline and Diesel Ranges): L941123-SMS: 85% Recovery

11/28?

Chemist
Date

l

NEVADA ENVIRONMENTAL
LABORATORY

CLIENT Kerr-McGee Chemical Corporation

8000 Lake Mead Drive

Henderson Nevada 89015 -rCKqA1TN Mark Porterfield

P- TQn5

Fft.d

METHOD EPA 8015 MOD FOR TPH FULL RANGE

Client rD/

Date Time

1J2-7

11/22/94 1000

Method Blank

NFL ID

L941 123-SBLK

Extracted Concentration

Analyzed mg/kg

11/23/94 ND
11/23/94

11/23/94 ND

Detection Limit

mg/kg

ND Not Detected

QC Data To/a/for Gasoline and Diesel Ranges L941123-SMS 85% Recoveey

Date

Las Vegas Division

4208 Arcata Way Suite Las Vegas NV 89030

702 657-1010 Fax 702 657-1577

1-800-368-522

PROJECT

PROJECT

RECEIVED

REPORTED

U-2 Storage Area

94-670

11/22/94

11/28/94

SAMPLE MATRIX SOIL

L941 1136-06 10

10

Chemist
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NON-HAZARDOUS '■ Generator's US EPA ID No. Manifest
WASTE MANIFEST ................................................

2. Page 1 
of (

1 3. Generator's Name and Mailing Address .
K5P.fi-- M.c£-5t cfitMiC+L Ccfip
flOC® W- fttM&nSard> aj\/

4. Generator's Phone ( 7C'2,) ^ j - ~Z/l^O O
5. Transporter 1 Company Name # 6. US EPA ID Number

~7?,t'h4ih4I.................................................
A. Transporter's Phone
■70V73W-i"vo!)

7. Transporter 2 Company Name • 3. US EPA ID Number
1.................................................

B. Transporter's Phone

9. Designated Facility Name and Site Address . s* 10. US EPA ID Number
IZnA-^iridl Solid v/tffe LdfJdh)!

ndarajemenf Crater
APEX. N f 1.................................................

C. Facility's Phone

~ioz/ - LlZlO

1 1. Waste Shipping Name and Description 12. Containers 
No. | Type

- 13.
Total

Quantity
U. ] 

Unit
Wr/Vol 1

O. Co/v-7>tin |iv'ivr£D CcAcrefe- XAdwS i,4a.S hz.

\,fCAj -rtAfA-H&OUS ^ A/'CT ll-C-U^XTi-b • i &T • ■ .20 y
b.

c.

d.

/ 0. Additional Descriptions for Materials Listed Above

VfkSTC rrz-Etm *4-

E. Handling Codes for Wastes Listed Above 1

13. Special Handling Instructions and Additional Information

EftWrjtfxcy Cohhci ~7o~l/ IIH'SH.co

16. GENERATOR'S CERTIFICATION: I certify the materials described above on this manifest are not subject to federal regulations for reporting proper disposal of Hazardous Waste.
Printed/Typed Name/A , /j f J

/Jo A? ^ //
Signature

"/KU4. PmJ!
Month Day /ear

i u \ o 'm^\
17. Transporter 1 Acknowledgement of Receipt of Materials

Printed/Typed Name
DO/. ^bJ^) *4s 1/

mtb Oaf y*ar/1
hUl irV

18. Transporter 2 Acknowledgement of Receipt of Materials
Printed/Typed Name Signature Month Day fear

III-
19. Discrepancy Indication Space

.r 20 Facility Owner or Operator: Certification of r

gf-----------------------------------------------■ Priiypd/Typed Ncyne

20. Facility Owner or Operator: Certification of receipt of waste materials covered by this manifest except as noted in Item 19.

Signatu
/L7? A, Jr

Month Day Ytar

ORIGINAL. - RETURN TO GENERATOR

Generators US EPA ID No Monifest

Locunntpos
NON-HAZARDOUS
WASTE MANIFEST

Page

of

Generators Name and Moiling Addre

jFztt MC6Fr c/ivjcrj Cett

oo w- ItktE nc-.kD tilL itEIvrcot\ NV floir
Generators Phone 707. -z..o

Transporter Company Name US EPA ID Number

$dV/2cnJmQ4fr4/ 9LTJiVtt
Transporter Company Name US EPA ID Number

Transporters Phone

a2-Jncj .coj
Transporters Phone

Designated Facility Name and Site Address 10 US EPA ID Number

.4Jtjc1 Se/id Whf 14N1b Ii

PE be MrjEmcnfr Ccvt/tr

Facilitys Phone

7oa/cit..4a

II Waste Shipping Name and Description
12 Containers 13

Total

14
Unit

CoiThmlVTCD ccncceft 4.-ACsitYtc 4ctS 1e

WCAJ -dZ4P.uout5 NeT LIG-L-TE.f3

No Type

bY

Quantity

.2

Wi/Vol

Additional Descriptions
far Materials Listed Above Handling Cades for Wastes Listed Above

\1v4cr frtEri 4- i/543

15 Special Handling Instructions and Additional Information

Ectior9ency
Cohfc 7oz/ 739-5c

16 GENERATORS CERTIFICATION certify the eateriels described above on this eanifest are not ssbject to federal regulattens far reporting proper disposal of Hazardous Waste

Pd/TypedName3 r/1 e. Sinat7/J4 44g tell

17 Transporter Acknowledgement of Receipt of Materials

Ped/Typed Name jwj 77 It
18 Transporter Acknowledgement of Receipt of Materials

Printed/Typed Name Signature Month oy Yea

El

19 Discrepancy Indication Space

20 FaciUty ner or Operator Certification of receipt of waste materials covered by this manifest except as noted in Item 19

Month oat
teEiPrirsoed/Typed

/re

C31N PETRN TO GENERATOR
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NON-HAZARDOUS 
WASTE MANIFEST

1. Generators US 6PA ID No.
tf.y.D.o.o.e'.z.ci.o.33o

Manifest 2. Page 1 
of /

3. Generator's Name and Mailing Address * ^ ^ a
CHtMlC/iL Cofi.fi.

1 QQCO W. MGAh C>fi. HeNDffiSOAjj NV Boots'

4. Ganerator's Phone ( 7 C?2 ) 65”! ' 22.00 ,
5. Transporter 1 Company Name 6.

r P i . .
US SPA ID Number A. Jfopspo^ar'^hope^

7. Transporter 2 Company Name 8.
1 • -

US ERA ID Number

1 9. Designated Facility Name and Site Address / J/**., JO-
TC/xdiAZ-hncLl iolt'cr L'^Ncthlj
ftPCX WfeT£ MWACf/nwr Ce^TtK
f\fi£X, /v/ | . .

US EPA ID Number C. Facility's Phone I

IO-l/

11. Waste Shipping Name and Description 12. Containers 
No. Type

13.
Total

Quantity
14.

Unit
Wt/Vol |

CorJ i/)/Y\IA/fl,rzo Co nc/lFrZ / rfbUST/lifti 
tiON - AM Zfit&D-C liSj NOT H l *TC £)

OQ\ br\ Y

)
D. Additional Descriptions for Materials listed Above

'6rAteG-?(\ci ConTtcr

102,1 73H- zyoo

6. Handling Codes for Wastes listed Above

15. Special Handling Instructions and Additional Information

16. GENERATOR'S CERTIFICATION: I certify the materials described above on this manifest are not subject to federal regulations for reporting proper disposal of Hazardous Waste.
^inted/Typed Name /\ /-» . „
AW r,

17. Transporter 1 Acknowledgement of Receipt of Materials 
Printed/Typed Name

Signature,

18. Transporter 2 Acknowledgement of Receipt of Materials

Month Day Ymar
\l o\ZX/\7.(/

Month Day Year

Printed/Typed Name Signature Month Day Year

19. Discrepancy Indication Space

Month Day Yoaf

^-------------------------------------- -20. Facility Owner or Operator: Certification of receipt of waste materials covered by this manifest except as noted in Item

Signafur

ORIGINAL - RETURN TO GENERATOR

NON-HAZARDOUS Ii Generators US EPA ID No Monifest Page
nt 409WASTEMANIFEST IMY.D.o.o.e.Z.9.O.33018vp.iv of

Generators Nome ond Mailing A4dresskPR-MC6 CItI1MIC4L CotZP

BoCo AcE 1-ic-tô 14 HEAIM4S0IV1 P/V ä9wr
Generators Phone OZ 651 Zloo
Transporter Compony Nome US EPA ID Number Phone

Aper

Transporter Company Nome US EPA ID Number Transporters Phone

.1
_________________________________________________________

Designated Facility Nomeppd Site Addre

Indwcrsct/ chef g-k
US EPA ID Number FaciIirs Phone

q-PEX wcTE MgvgoEmcT- CeirEfl 7oZ../Yy-qtv
4P-t_pjV _____ _____

II Woste Shipping Nome and Description
12 Containers 13 14

Total Unit

_________________________________________________________________________________ No Type Quantity t//o
CcNTe1t1iiV4ri ConctET /iltt5T/ftL wirSTTE

____________________________________ Oo.Ij._

Ac

__________________________________________

W4511 STa6nm

Additionol Descriptions
for Moteriols listed Above Handling Codes for Wastes listed Above

EmIency CoITCCr

7oZ-/ 73t/ cçoo
15 Special Hondling Instructions and Additionol Information

16 GENERATORS CERTIFICATION
certity the materials described above on this manitess are not subject to tederal regulations tar reperting proper disposat at Itazordeus Waste

Printed/Typed Name Signatur Month Day Year

/tl4Ik /r4c/7e/I
Ji oZ.1/Jr9H

17 Transporter Acknowledgement of Receipt of Moteriols

Month Day YearPrinted/Typed Nome

LLflVI
/t

18 Tronaporter Acknowledgement of Receipt of Materials

Printed/Typed Name Signature Month Day YearIHLI
ft

19 Discrepancy Indication Spoce

VI
Month Day Year

jCn.r I/7Ic
Printe4Typed Name

20 Facility Owner or Operotor Certification of
receipt

of waste materials covered by this manifest except as noted in Item 19

ORtGNAL RETURN TO GENERATOR
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NON-HAZARDOUS 
WASTE MANIFEST

1. Generator's US EPA ID No. Manifest .

! 3. Generator's Name and MailioqAddresj *
KShi-MQ6'b& CHirA\CctL

' QOCO IV- M£Ab GA.
4. Generator's. Phona ( 7 O Z-> (o<T! ' ZZO O

CoAO.
■ ff£A/D£#S<yJ, NV 

&koi<r
5. Transporter 1 Company Name *

C~ — S S'
5. US EPA ID Number
1................................................

A. Transporter's Phone

7. Transporter 2 Company Name 3. US EPA ID Number
1.................................................

8. Transporter's Phone

9. Designated Facility Name and Site Address . + , 10. US EPA ID Number
Soil* ^AShL LqnctEr/l

APEX ir/rtsrz rAAVtG-EMi'VT CQr\Y£a
A/)C. 4rj NV 1.................................................

C. Facility's Phone

ioz/

11. Waste Shipping Name and Description 12. Containers 
No. Type

13.
Total

Quantity
14.

Unit
Wt/Vol |

a. Cout frWiA/frTCQ Cencfi-tTC, inDu^r/l i/n sv&zri,

fi/ON -fiQ-ZAA DOUZ NOT /LC&UL^TC- D 001 bTooct-ZO V

D. Additional Descriptions for Materials Listed Above

WftSTC' ST/iFArt ^ pfaS'H?.

E. Handling Codes for Wastes Listed Above

15. Special Handling Instructions and Additional information

EnAfraG-e-dcy Contact [loz) HH'S’HGO

16. GENERATOR'S CERTIFICATION: 1 certify the materials described above on this manifest are not subject to federal regulations for reporting proper disposal of Hazardous Waste. ;
Printed/Typed Name

T. Po/ZTCXTizcO
Signature . S\ / /*! /f Month Day Tear

. T\ \do\zi\9V\
17. Transporter 1 Acknowledgement of Receipt^pi^Materials 17 x / j *

Printed/Tvped Name //
l 9 KpVwaui^ r> i\t> dsr'

i/itur^ Montty Day Yaar
v/ —-r* -------- 1//

18. Transporter 2 Acknowledgement of Receipt of Materials
Printed/Typed Name Signature Month Day T«ar 1

1 ■ 1 ■ 1 • 1
19. Discrepancy Indication Space 1

20. Facility Owner or Operator: Certification of receipt of waste materials covered by this manifest except as noted in Item 19. 1

Signature
/t>L

Month Day Tear
16 UV

;rig;.'nal - RcT-jpn to generator

./ oC 7/

NON-HAZARDOUS Ii Generators US EPA ID No Manifest Page

WASTE MANIFEST IAJ.V.D.ao of

Generajrs
Name and

Moj1kt.AddresscelCMC4 Co.P

8o LkeF frlEtAO OR ififi/DSCOV 1tv
GenerotorsPhone 7oz.l GçV -ilco
Transporter Company Name US EPA ID Number IA Transoorters Phone

CptAtpnZr
Transporter Comp Name US EPA ID Number Transporters Phone

Designoted Facility Name and Site Addre US EPA ID Number Facilitys Phone

rnsusjrrci./ Sii/ W1q5/t tcdgj/
4pgx wATE p494çMi4r cearca

410c.k- vv
Ii Waste Shipping Name and Description

12 Containers 13 14

Na Type

Total

Quantity

Unit

COMF4-fflhivq-77 ConcCEI //IDL/$r4ftL ivkcrf

ilON-fl4%Agoouç NOT OM4C CU ü7

lsl

Additianal Descriptions
far Materials Listed Above

Handling Codes far Wastes Listed Above

wnt$rc 5Tgpvi

15 Special Handling Instructions and Additional Informatian

EfvtEqcrvcy CoN racy 701 73Y-iOo

16 GENERATORS CERTIFICATION cem the metedals descHbed above en this manifest ore net subject to federal regulations tar repeng pmper disposal of Hazardous Waste

Month Day YearPrinted/Typed Name Signature

114CK 31 o/2T1tFIc-/
17 Transporter Acknowledgement of Receipt Materials

do

Montfr Day yearName

Pripe
JI9FI18 Transporter Acknowledgement of Receipt of aterials

Printed/Typed Name Signature

ft

19 Discrepancy Indication Space

-/

Printed/Typ
Name

20 Facility
Owner or Operator Certification of receipt of waste materials covered by this manifest except as noted in Item 19

Month

Signature

zch
Month Day Year

I/ti Vi I9.dcY

2.RlGbL RETRN TO GENERATOR
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NON-HAZARDOUS I1 Generator's US EPA ID No.
\ WASTE MANIFEST W-V~b-O-Q-b-Z <7.0.33.<)

Manifest
ftfiiT.fy

2. Page 1 
of

1 3. Generator's Name and Mailing Address «
, KSW- WG-EF CttSmicftL cotip, _

9000 W- L/bCF MFA£> fit. ffS/vi^SO/Y, /VI/ B^OIS
4. Gonorator'i Phono ( 702- ) fc 5" (''/>200
S. Transporter I Compan^Name 6. US EPA ID Number

{Uf P S |................................................
A. Transporter's Phone

7. Transporter 2 Company Name 3. US EPA ID Number
1................................................

B. Transporter's Phone |

9. Designated Facility Name and Site Address 10. US EPA ID Number
T/icfuSfOGcl rohcf Ltylclfrll
f\P£X MfflWe/nenr ce/ire/i .

_________ AVX-AJV'____________ 1—______ L.................... ■■■ ■

C. Facility's Phone

70z/bHH-HZIO

11. Waste Shipping Name and Description

CoNl 4Mi/\/4-7Xb CoAJC^eTC ’'WDUSr^r^'L vV'tSTt, 

IKjOti - t-J'/i'?'Ar&bftUS Ajor ^■d&ULAT^a

12. Containers 
No. Type

13.
Total

Quantity

O-O-f b-T a c o to Y

14.
Unit

Wt/Vol |

0. Additional Descriptions for Materials Listed Above E. Handling Codes for Wastes Listed Above

wi£t£, ^ ooo 5*^3

15. Special Handling Instructions and Additional Information

COrJTfc-T (joz.) gofief

16. GENERATOR'S CERTIFICATION: I certify the materials described above on this manifest ore not subject to federal regulations for reporting proper disposal of Hazardous Waste.
Month Day Tear
|/^|r./17.y|

Month Day y«ar
\z2>\*i 17-

Month Day /ear

Printed/T/ped Name /v , A / /»
/v\Art' J- PcS^fP^U

17. Transporter 1 Acknowledgement of Receipt of Materials

Signature

Printed/Typed Name
'zy~o ^

18. Transporter 2 Acknowledgement of Receipt of Materials 
Printed/Typed Name Signature

19. Discrepancy Indication Space

20. Facility Owner or Operator: Certification of receipt of waste materials covered by this manifest except as noted in Item 19.

Signature Month Day Yiar

. ORIGINAL - PETUON TO GENERATOR

.5 t/.$P

Generators US EPA ID No Manifest

il.VILO.Q$.aq.o.3.3.o o5t/JQy
IZARDOUS

WASTE MANIFEST

Page

of

Generators Name ond Mailing Address

iG1a- s\CFFC146/v1jck COQP5

9XO ctcw MF4b i.fgIeSOtJ B9O15

Generators Phone 702. VZZoo
Transporter CompanName US EPA ID Number Trans arters Phone5fffu
Transporter Company Name US EPA ID Number Transporters Phone

Designated Focility Nome and Site Address 10 US EPA ID Number Facilitys Phone

TItcIUf04 rid Wtst L4vdPi

APFX WflSfl M4iWlcCEme1p ceqrjiz 7Ol/69QIZ/O
4PfC AiV

11 Waste Shipping Name ond Description
12 Containers 13 14

Total Unit

No Type Quantity Wt Vol

CoNfl4-iVflPJkrCb CoAic4Tt iAJOSrt4-L vVcrç
IPIp.o.Zb

AJ1f LL4Yg.b OG

Ac

rH H__
Additional Descriptions

far Materials Listed Above Handling Codes farWastes Listed Above

W4cr Tk coo çq

IS Special Handling Instructions and Additional lnfarmatian

EMER..JcY CONTACt 1q-çtj

16 GENERATORS CERTIFICATION cefr the materials described above an this manifest are net subiea to federal regulafiens tar reponq proper disposal at Hazardous Waste

Month Day Year
Printed/Typed Name

M41k Signature /or./ I.f
17 Transporter Acknowledgement of Receipt af Materials

01 Month Day Year
Prinsed/Typed Name

lB Transporter Acknowledgement of Receipt af Materials

Printed/Typed Name Signature Month Day Year

vOlt

19 Discrepancy Indication Space

-t

Menth Day yeardName ji

ISinaturegrs/ Ai I/Printed/yr

20 Facility
Owner or Operatar Certification of

receipt
of waste materials covered by this manifest except as noted in Item 19

PETUN TO GENERATOR



1. Generator's US EPA ID No. Manifest 2. Page 1
N. V. D. 0. 0. 8. 2. 9- 0. 3. 3.0 <9&Tr? of 1

NON-HAZAROOUS 
WASTE MANIFEST

3. Generator's Name and Mailing Address
KERR-McGEE CHEMICAL CORPORATION
8000 W. LAKE MEAD DRIVE, HENDERSON, NV 89015

4. Genorator't Phona ( yQ2 ) 651-2200
5. Transporter 1 Company Name US HPA ID Number A, Transporter's Phone

£ IS-P-tr 3'i/
7. Transporter 2 Company Name 8. US EPA ID Number B. Transporter's Phone

9, Designated Facility Name and Site Address 10.
INDUSTRIAL SOLID WASTE LANDFILL 
APEX WASTE MANAGEMENT CENTER 
APRX. NV '

US EPA ID Number C. Facility's Phone

702-644-4210

11. Waste Shipping Name and Description 12. Cont
No.

ainers
Type

13.
Total

Quantity
14.

Unit
Wt/Vol

a.
CONTAMINATED CONCRETE INDUSTRIAL WASTE
MnM-HA7ARnnnS. NOT REGULATED oo ■( or . . .30 i\

i b.
4

V c.r
)

d.

)
D. Additional Descriptions for Materials Listed Above

WASTE STREAM #000543

E. Handling Codes for Wastes Listed Above

15. Special Handling Instructions and Additional Information

EMERGENCY CONTACT (702) 734-5400

16. GENERATOR'S CERTIFICATION: 1 certify the material* described above on this manifest are not subject to federal regulation* for reporting proper disposal of Hazardous Waste.
Printed/Typed Na:

P^P.elJ
Signature -

_J±_
Month Day Year

17. Transporter 1 Acknowledgement of Receipt of Materials 
Printed/Typed Name

18. Transporter 2 Acknowledgement of Receipt of Materials

Month Day Year
\/ep\ ^A

Printed/Typed Name Signature Month Day Year

19. Discrepancy Indication Space

20. Facility Owner or Operator: Certification of receipt of waste materials covered by this manifest except as noted in Item 19.

ift----------------------------------------------------printed/Typed Name Signature

&

Month Day Year

ORIGINAL - RETURN TO GENERATOR

NONHAZARDOUS Generators US EPA ID No Manifest

WASTE MANIFEST IN SI 9.0 3.3 OIôO.Tf3
Generators Name and Mailing Address

Page

of

KERR-McGEE CHEMICAL CORPORATION

8000 LAKE MEAD DRIVE HENDERSON NV 89015
Generators Phane

702 6512200

Transporter Company Name US EPA ID Numbercp tcfi/rPns
Transporters Phone

1f-1$-rl
Transporter Company Name US EPA ID Number Transporters Phone

Designated Facility Name and Site Address 10 US EPA ID Number Facilitys Phone

INDUSTRIAL SOLID WASTE LANDFILL

APEX WASTE MANAGEMENT CENTER 702-644-4210

APEX NV

Ii Waste Shipping Name and Descripsian

CONTAMINATED CONCRETE INDUSTRIAL WASTE

MON-HA7.ARfOUS NOT REGULATED

12 Containers 13
losal

Na Type Quantity

Ti OOO

14
Unit

WtIo

_______________ --
Additional Descriptions for Materials Listed Above Handling Codes far Wastes Usted Above

WASTE STREAM 000543

15 Special Handling Instructions and Additional Information

EMERGENCY CONTACT 702 734-5400

16 GENERATORS CERTIFICATION cersift she materials described ebene on this meeifest ere net subie.ct to tederel regulations
tsr reporting proper disposal 0t Hazerdeus Waste

SignatureName

Printed/IY7k Por /et/Ye 6/
17 Transporter Acknowledgement of Receipt of Materials

Month Day Year

fl

Month Day YearPrinted/Typed Name

iIOinq
18 Transporter Acknowledgement at Receipt of Materials

Printed/Typed Name Signature Month Day Year111
19 Discrepancy Indication Space

20 Facility Qwner or Qperator Certification of receipt of waste materials covered by this manifest except as noted in Item 19

Name

Qnseded/ed AT______________
ORIGINAL RETURN TO GENERATOR



NON-HAZARDOUS 
WASTE MANIFEST

3. Gonorator'i Name and Mailing Address
KERR-McGEE CHEMICAL CORPORATION
8000 W. LAKE MEAD DRIVE, HENDERSON, NV 89015

4. Ganorator's Phone ( yQ2 ) 651-2200
5. Transporter 1 Company Name

C~ '/2 Jps rf/'/zLtps
7. Transporter 2 Company Name 

9. Designated Facility Name and Site Address 10.
INDUSTRIAL SOLID WASTE LANDFILL 
APEX WASTE MANAGEMENT CENTER 
APRX NV

11. Waste Shipping Name and Description

CONTAMINATED CONCRETE INDUSTRIAL WASTE
[jn^-TTQXARnntrg; mot RRr.in.ATRD

D. Additional Descriptions for Materials Listed Above

WASTE STREAM #000543

15. Special Handling Instructions and Additional Information

EMERGENCY CONTACT (702) 734-5400

/Typed Name A . /)''//
Mark r6r'{~efh><Ll<?f

17. Transporter 1 Acknowledgement of Receipt of Materials 
Printed/Typed Name

d. v \Ojfiar
18. Transporter 2 Acknowledgement of Receipt of Materials 

Printed/Typed Name

19. Discrepancy Indication Space

J

16. GENERATOR'S CERTIFICATION: I certify the materials described above on this manifest are not subject to federal regulations for reporting proper disposal of Hazardous Waste. 
Printed/Typed Nai

20. Facility Owner or Operator: Certification of receipt of waste materials covered by this manifest except as noted in Item 19.

ORIGINAL - RETURN TO GENERATORORIGINAL RETIJRN TO GENERATOR

IL

CONTAMINATED CONCRETE INDUSTRIAL WASTE

NIflN-1-L47.1\RflflhfS NOT RF.GirTATF.D
oai D.Y fopt

NONHAz.AKUOUS II Generators US EPA ID No Manifest

WASTEMANIFEST IN.V.D.0.0.8.2.9.o.3.3.oIÆt5.TZ
Page

of

Generators Name and Mailing Address

KERR-McGEE CHEMICAL CORPORATION

8000 LAKE MEAD DRIVE HENDERSON NV 89015
Generators Phone

702 6512200
Transporter Company Name US EPA ID Number

C-
Transpoer Company Name US EPA ID Number

Transporters Phonegs
Transporters Phone

Designated Facility Name and Site Address 10 US EPA ID Number Facilitys
Phone

INDUSTRIAL SOLID WASTE LANDFILL

APEX WASTE MANAGEMENT CENTER 702-64I-4210

APFX.NV
Ii Waste Shipping Name and Description

12 Containers 13 14
Total Unit

Na Type Quantity Wt/S

Additional Descriptions
for Materials Usted Above Handling Codes for Wastes Usted Above

WASTE STREAM 0005k3

15 Speciol Handling Instructions and Additional Informotion

EMERGENCY CONTACT 702 734-5400

16 GENERATORS CERTIFICATION certify the materiels described above es this rnenifest are net subject te tederal re.gsletiens lsr reperting preper disposal al Hazardous Watts

Printed/Typed Name Month Day Year

fJ4ck 4r4c/cYI Sinaeçj I/4I2n1
17 Transporter Acknowledgement of Rec of Materials

Month 0ev YearPrinted/Typed Name

18 Transporter Acknowledgement of Receipt of Materials

c5Yi9/An.4r

Printed/Typed Name Signature Month Oar Year.j
19 Discrepancy Indication Space

20 Facility Qwner or Operator Certification of receipt of waste materials covered by this manifest except as noted in Item 19

--

if
Month Day Yea

rinted/Typed Home Sre ItIwV



NON-HAZARDOUS 
WASTE MANIFEST

1. Generator's US EPA ID No.
NVD0082903^0

Manifest
terT/

2. Page 1 
of 1

3. Generator's Name and Mailing Address
KERR-McGEE CHEMICAL CORPORATION
8000 W. LAKE MEAD DRIVE, HENDERSON, NV 89015

4. Ganorator'i Phona ( 702 ) 651-2200
5. Transporter 1 Company Nama 6. US EPA ID Number

-7 1.................................................
A. Transporter's Phone

7. Transporters Company Name 3. US EPA ID Number
1................................................

B. Transporter's Phone

9. Designated Facility Name and Site Address 10.
INDUSTRIAL SOLID WASTE LANDFILL 
APEX WASTE MANAGEMENT CENTER 

________ APEX, NV________ _________________l_

US EPA ID Number C. Facility's Phone

702-644-4210

11. Waste Shipping Name and Description 12. Containers 
No. Type

13.
Total

Quantity
14.

Unit
Wt/Voll

CONTAMINATED CONCRETE INDUSTRIAL WASTE 
NON-HAZARDOUS, NOT REGULATED o o ( orQo&z-o Y

D. Additional Descriptions for Materials Listed Above

WASTE STREAM #000543

E. Handling Codes for Wastes Listed Above

15. Special Handling Instructions and Additional Information

EMERGENCY CONTACT (702) 73^-5^00

16. GENERATOR'S CERTIFICATION! I certify the materials described above on this manifest are not subject to federal regulations for reporting proper disposal of Hazardous Waste.
Printed/Tyoj

r^:;v j.
Signature

/L,/ a
Month Day Tear

11 6\Z3\9-‘
17. Transporter 1 Acknowledgement of Receipt of Materials

Printed/Typed Name
____________ cSL

it«n*nl< “

Month Day Tear

18. Transporter 2 Acknowledgement of Receipt of Materials
Printed/Typed Name Signature Month Day Tear

I • I • I •
19. Discrepancy Indication Space

20. Facility Owner or Operator Certification of receipt of waste materials covered by this manifest except as noted in Item 19.

Signature
//A

ORIGINAL - RETURN TO GENERATOR

NONHAZARDOUS Generators US EPA ID No Monifest

WASTE MANIFEST 9.0 30 8rfl
Page

of

Generators Nome and Mailing Address

KERR-MCGEE CHEMICAL CORPORATION

8000 LAKE MEAD DRIVE HENDERSON NV 89015
Generators Phone 702 6512200

Transporter Compan Name US EPA ID Number

Transparte Company Name US EPA ID Number

Trans arters Phone

5502caik
Transporter Phone

Designated Facility Name and Site Address 10 US EPA ID Number
Facilitys

Phone

INDUSTRIAL SOLID WASTE LANDFILL

APEX WASTE MANAGEMENT CENTER 702-64k-4210

APEX_NV
II Waste Shipping Name and Description

12 Containers 13 14
Total Unit

No Type Quantity Wt/VaI

CONTAMINATED CONCRETE INDUSTRIAL WASTE

NON-HAZARDOUS NOT REGULATED 0.0 D.7 rjsz.o

Additional Descriptions for Materials Usted Above Handling Codes for Wastes listed Above

WASTE STREAM 0005k3

15 Special Handling Instructions and Additional Information

EMERGENCY CONTACT 702 734-5k00

16 GENERATORS CERTIFICATION
crtity the materiel detcnbed above en this menituss en net tubi.ct te t.derat reguladens tar reperting pmper disposal at Hazardous West.

Printed/Typ Name fTh Signature Month Day Year

Are rorprbed Ii.oIzei
17 Transporter Acknowledgement of Receipt of Materials

Printed/Typed Name Signgtuj Month Day Year

If CLZII7
18 Transporter Acknowledgement of Receipt of Materials

Printed/Typed Name Signature Month Day Year

19 Discrepancy Indication Space

20
Facility

Owner or Operator Certification of receipt of waste materials cavered by this manifest except as nated in Item 19

MonthPrinted/Tped

Sinatuj jj I/o

Day YearI9
ORIGINAL RETURN TO GENERATOR
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MON-HAZARDOUS '■ Generotor's US EPA ID No. Manifest
WASTE MANIFEST !N ■ V DO .0.8.2.9.0.3-3.0I ijolT ?°0

3. Generator's Name and Mailing Address
KERR-McGEE CHEMICAL CORPORATION 
8000 W. LAKE MEAD DRIVE, HENDERSON, NV 89015

4. Generator's Phone ( YQg ) 651-2200
5. Transporter I Company Name . 6. US EPA 10 Number

P r* _________ l
7. Transporter 2 Company Name 8. US EPA 10 Number

9. Designated Facility Name and Site Address 10. US EPA ID Number
INDUSTRIAL SOLID WASTE LANDFILL 
APEX WASTE MANAGEMENT CENTER 
APEX. NV.................... ........ 1

I I. Waste Shipping Name and Description

CONTAMINATED CONCRETE INDUSTRIAL WASTE
______ MOM-HAZARDOUS. NOT REGULATED

b.

0. Additional Descriptions for Materials listed Above

WASTE STREAM #000543

15. Special Handling Instructions and Additional Information

EMERGENCY CONTACT (702) 734-5400

'TXzTt.
17. Transporter 1 Acknowledgement of Receipt of Materials

Printed/Typed Name .
___________ /IjP/fjJS/l A

18. Transporter 2 Acknowledgement of Receipt of Materials 
Printed/Typed Name

19. Discrepancy Indication Space

20. Facility Owner or Operator: Certification of receipt of waste materials covered by this manifest except as noted in Item 19.

16. GENERATOR'S CERTIFICATION: I certify the materials described above on this manifest are not subject to federal regulations for reporting proper disposal of Hazardous Waste. 
Printed/Typed Name

Signature

ORIGINAL - RETURN TO GENERATOR

NONHAZARDOUS Ii Generators US EPA ID No Manifest

ocumWASTEMANIFEST k.v.D.o.o.8.2.9.o.3.3.o 0..ro
Pj
of

Generators Name and Mailing Address

KERR-McGEE CHEMICAL CORPORATION

8000 LAKE MEAD DRIVE HENDERSON NV 89015
Generators Phone 702 6512200

Transporter Company Name US EPA ID Number

iSjrrpeo
Trans otters Phone

Transporter Company Name US EPA ID Number Transporters Phone

Designated Facility Name and Site Address ID US EPA ID Number
Facilitys

Phone

INDUSTRIAL SOLID WASTE LANDFILL

APEX WASTE MANAGEMENT CENTER 702-644-4210

APEX._NV

II Waste Shipping Name and
Description

12 Containers

No Type

13
Total

Quantity

14
Unit

Wt/Vol

CONTAMINATED CONCRETE INDUSTRIAL WASTE

NON-HAZARDOUS NOT REGULATED Oo.I fyf pl..jO

Ac

...

Additional Descriptions
far Materials Listed Above Handling Cadet far Wastes Listed Above

WASTE STREAM 000543

15 Special Handling Instructions and Additional Information

EMERGENCY CONTACT 702 734-5400

16 GENERATORS CERTIFICATION certify the materials described above on this menitest ore not sobject to tederol regulations to reporting proper disposal ol Hazardous Waste

Printed/Typed Name Signature Month Day Year

I/ti

17 Transporter Acknowledgement of Receipt of Materials

JaPrinted/Typed Name Month Day Year

I/O zo Ifl
18 Transporter Acknowledgement of Receipt of Materials

Printed/Typed Name Signature Month Day YearIII
fi

19 Discrepancy Indication Space

Month Day Year

PrinteyttPedName1ç SinattJr_/ dTc
Ii

20 Facility Owner or Operator Certification of
receipt

of waste materials covered by this manifest except as noted in Item 19

ORIGINAL RETURN TO GENERATOR
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A. Total Nitrogen
B. Chlorides (NaCl equivalent)

VI Microbial growth ,
A. Nitrogen fixing bacteria, Aaotobacter chroococcum
B. Chlamvdomonas sp.

VII Total biomass
A. Treated plots
B. Control plots

DUE DATE

Printed 
In USA

total Nitrogn
Chlorides NaC1 equivalent

Microbial growth
Nitrogen fixing bacteria
çhlpmydpmonas sp

VII Total biomass
Treated plots
Control plots

Printed

in USA

Azotcjj hroococcum

DUE DATE
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Table 1—-Percent germination and seedling height of 
soybean a iQ wheat.

NH4CIO, Cone. Ave. seedling $ Germination
in wat3r(ppm) height (mm)

SOYBEAN

0.0 37.0 61.2

0.1 29.0 70.0

1.0 26.0 63.0

10.0 21.0 60.0

100.0 13.0 46.0

100 J.O 8.0 30.0

WHEAT

0.0 30.6 77.6

0.1 37.4 70.9

1.0 36.7 61.6

10.0 34.7 56.3

100.0 22.9 55.6

1000.0 ‘ 17.1 54.9

In corn, significant reduction in seedling height was 

noticed. Ammonium perchlorate in aqueous form was less 

in toxicity than salt form, when applied in the same conc.(Tabl 

No conclusive reason can be given for this difference. 

Possibly, this compound dissociates in water and does not 

interfere as much in plantfs physiology. The pH of soil

did not vary greatly in 4 weeks, which is evident from 

Table 3-

Table l---Penent gcrmination and seedling height of

soybean aa wF.eat

NHkC1O Conc Ave seedling Germination
in watrppm height mm

SOYBEAN

0.0 37.0 81.2

0.1 29.0 70.0

1.0 28.0 63.0

10.0 21.0 60.0

lOOM 13.0 48.0

l00..O 8.0 30.0

WHEAT

0.0 30.8 77.8

0.1 37.4 70.9

1.0 36.7 61.8

10.0 34.7 56.3

100.0 22.9 55.8

1000.0 17.1 54.9

In corn signifIcant reduction in seedling height was

noticed Anunonium perchiorate in aqueous form was less

in toxicity than salt form when applied in the same conc.Tabl

No conclusive reason can be given for this difference

Possibly this compound dissociates in water and does not

interfere as much in plants physiology The pH of soil

did not vary greatly in weeks which is evident from

Table
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Figure 2—Seedling height of wheat and soybean treated with 
various concentrations of ammonium perchlorate.
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COCE2TRATION OF AI4MONIUM PERCHLORATE PPM

Figure 2--Seedling height of wheat and soybean treated with
varicus concentrations of ammonium perchiorate
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Tablo 3---Soi] pH recorded at. menthiy intervals.

NH.IUO, Cone- 
(A^uootts ,‘om) 
ppm.

Week I Week IT Week III Week TV

0.0 6.70 6.70 6.70 6.75

1.0 6.70 6.65 6.60 6.60

10.0 6.70 6.65 6.65 6.65

100.0 6.65 6.60 6.60 6.60

1000.0 6.00 6.00 6.00 6.00

PHOTOSYNTHESIS

Elodea twigs were acclimatized In the laborator/ for 

1 week before testing their photosynthetic activity.

The plants were treated by placing them in wide-mouth 

gallon jars for 72 hours to insure proper exposure of 

ammonium perchlorate. Initial oxygen concentration of 

test solutions was recorded, and twigs were placed in 

the B.O.D. bottles **or 6 hours. The bottles were kept 

in a water bath to maintain similar temperature and 

light, conditions. Six B.O.D. bottles for each test 

solution were used, and each such test was repeated 

5 times. Oxygen production by Elodea was computed on 

the dry weight basis, expressed as O2 ppm/hr/gm.

Elodea twigs at the completion of the test were dried 

in a thermostatic electric oven at 60°C for 1*3 hours 

and weighed on a Mettler balance. The temperature around 

the B.O.D. bottles dll not change more than 3°C during 

the experiments.

y/ *

Tuh1 3--Sii p1 recorded at monthly intervals

Nil CU C.nc Week Week 11 Week III Week TV

Aju.ohs orm
ppm

0.0 6.70 6.70 6.70 6.75

1.0 6.70 6.65 6.60 6.60

10.0 6.70 6.65 6.o5 6.65

100.0 6.65 6.60 6.60 6.60

1000.0 6.00 6.00 6.00 6.00

PHOTOSYNTHESIS

Elodea twLgs were acclimLttized in the laborator for

week before testing their photosynthetic activity

The plants were treated by placing them in wide-mouth

gallon jars for 72 hours to insure proper exposure of

ammonium perchlorate Initial oxygen concentration of

test solutions was recorded and twigs were placed in

the B.0.D bott.es or hours The bottles were kept

in water bath to maintain similar temperature and

light conditions Six B.O.D bottles for each test

io1utnt were used and each such test was repeated

times Oxygen production by Elodea was computed on

the dry veight basis expressed as 02 ppm/hr/gm

Elodea twigs at the completion of the test were dried

in thennostatic electric oven at 60C for 48 hours

and weighed on Mettler balance The temperature around

the B.0.D bottles dii not change more than 3C during

the experiments
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Figxire 3----- Effect cf aimnor.ium perchlorate on photosynthesis of
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! However, oxygtn prediction ducreased in 10 ppm ammonium

• ! perchlorate soluticn (1.93 ppm/hr). In all the 3 kinds

of plants tested, ir.creast in photosynthetic activity 

was noticed, if the amount of ammonium perchlorate did 

not increase above 1.0 ppm. Unless further studies on biocher*ra' 

{ effects of this compound on plant's photosynthetic mechanism

^ are carried out, no satisfactory rtasen for this increase

can be given.

. ' RESPIRATION

• Respiration of aquatic microorganisms was measured,

, basically by using the same technique. Natural pond

. water was collected during the month of December,

when the least phytoplankton is expected. The water 

. was filtered through cottcn to remove floating objects,

j and acclimatized in the laboratory for 72 hours. Ammonium

perchlorate was mixed directly witn the pond water to 

/ make test solutions of 0.01, 0.1, 1.0, 10.0, ar^ 100.0 ppm

concentrations. The B.O.D. bottles were placed in 

completely dark place to prevent photosynthesis by 

phytoplankton presence. The average oxygen consumption 

per hour by the control microorganisms wae 0.0055 ppm.

No significant change (statistically) was present in 

treated microorganism's respiration. Oxygen consumption 

| was measured after 108 hours. Five B.O.D. bottles for
i
; each concentration were used, and 3 replication^ were made.

Hcwev.r 3xygn prcduction decreased in 10 ppm ammonium

percLlorate sulutici 1.93 ppm/hz In all the kinds

of plants testedir.creas in photosynthetic activity

was noticed if the amount of amironium perchiorate did

not increase above 1.0 ppm Unless further studies on biochr4a

effects ol 43Ms compound on plants photosynthetic mechanism

are carried out no satisfactory rcascn or this r.rease

can be given

RESPIRATION

Respiration of aquatic microorganiums was measured

basically by using the same technique Nattral pond

water was collect during the month of December

when the least phytoplankton is expected The water

was filtered through cottcn to remove floating objects

and acclimatized in the laboratory for 72 hours Ammonium

perchlorate was mixed directly witi the pond water to

make test solutions of 0.01 0.1 1.0 l00 ar4 100.0 ppm

concentrations The B.OrI bottles were placed in

completely dark place to prevent potosynthesis by

phytoplankton presence The average oxygen consumption

per hour by the control microorganisms was 0.0055 ppm

No significant change statistically was present in

treated microorganisms respiration Oxygen consumption

was measured after 108 hours Five B.O.D bottles for

each concentration were used and replcatio4 were made
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Milligram carbon** (B-V)NE, where:

V ■ Volume (ml) of acid to titrate alkali 
in solution to the ena point.

B • Volume (ml) cf acid to titrate alkali 
in carbon-dioxide collector of control, 
to the end point.

N “ Normality of acid.

E “ F'n.ivaifnt weight of carbon in the reaction.

Results

The control soil microorganisms produced 0.B4 mg C, 

compared to the treated soil: 0.34• 0.37» 0.96, 1.03, 

and 1.14 mg C, in the ascending order of ammonium per

chlorate concentration (Fig. 5)* It is evident that 

the respiration increased consistently with ammonium 

perchlorate concentration. This does not necessarily 

imply that the presence of this chemical had an adverse 

affect on microbial growth. Similar increase in respiration 

has previously been recorded for certain invertebrates 

(De la cruz and Naqvi, 1973) exposed to Mirex insecticide.

This was interpreted by the authors as due to natural 

response of an animal to the toxic stress. Naqvi and 

de la Cruz (1972) report similar stimulation of respiration 

rate of certain freshwater invertebrates exposed for 24 

hours to 1 ppm Mirex. To ascertian the effect of rnanoniua 

perchlorate of bacterial growth, separate tests were conducted, 

which are reported in the following section of this report.

14

Milligram carbon B-VNE where

Volume ml of icid to titrate alkali
in solution to the ena point

Volume ml cf acid to titrate alkali
in carbon-dioxide collector of control
to the end point

Norznali4y of acid

Fni.ivalcnt weight of carbon in the reactton

Re suite

The control soil microorganisms produced 0.84 mg

compared to the treated soil 0.84 0.87 0.96 1.08

and 1.14 mg in the ascending order of aonii per

chlorate concentration Fig It is evident that

the respiration increased consistently with amonium

perchlorat concentration This does not necessarily

imply that the presence of this chemical had an adverse

affect on microbial growth Similar increase in respiration

has previously been recorded for certain invertebrates

De la cruz and Nanvi 1973 exposed to Mirex insecticide

This was interpreted by the authors as due to natural

response ol art animal to the toxic stress Naqvi and

de la Cruz 1972 report similar stimulation of respiration

rate of .ertain freshwater invertebrates exposed for 24

hours to ppm Mirex To ascertian the effect of voniuia

perchiorate of bacterial growth separate tests were conducted

which are reported in the following section of this report
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MICPCBIAL GROVTH

In order to assess the effect of ammor jn perchlorate on 

microbial growth, aquatic microorganisms were grown on 

nutrient medium. Inoculation was made by 1 ml of pond water, 

pre-exposed to a certain concentration of this compound. 

Individual colonies of microirganisms were counted for 

each treatment level (Cone, of NH^CIO^). There was a great 

variation in the number of colonies, which did not follow 

any specific trend. Therefore, these tests were discarded.

Pure culture of Azotobactor chroococcum was inoculated 

to liquid nutrient medium. This medium was autoclaved 

before inoculation and was mixed with known amount of

0.1$ stock solution following the serial dilution tech

nique, so as to obtain the desired concentrations of 

ammonium perchlorate. The inoculated medium was kept 

at 2k°0t and bacterial growth w.s measured every 24 hrs 

on Spectrophotometer 21 (Log absorbance 600 nm) ipto 

144 hrs. During the first 72 hrs the growth was measured 

for ammonium perchlorate concentrations ranging from

1.0 ppb to 5C0.0 ppm, however, in the next 72 hours the 

growth was recorded for 1.0 ppb to 500.0 ppb (Fig. 6).

Results

In general, bacterial growth increased upto 120 hrs(Table 4) 

in cultures containing 1 and 50 ppb ammonium perchlorate, 

ir. comparison to the control. However, the growth was

t

MICPCBIAL GROWH

In order to assess the effect of ammor in perchiorate on

microbial growth aquatic microorganiernu were grown on

nutrient mediuni Inoculation was made by ml of pond water

pre-exposed to certain concentration of this compound

Individual colonies of microirganisms were counted for

each treatment level Cor1c of NH4C1O4 There was great

variation in the number of colonies which dId not follow

any specific trend Therefore these tests were discarded

Pure culture of Azotobactor chroococcum was inoculated

to liquid nutrient medium This medium was autoclaved

before inoculaticn and was mixed with known amount of

0.1% stock solution following the serial dilution tech

nique so as to obtain the desired concentrations of

ammonium perchiorate The inoculated medium was kept

at 24C and bacterial growth ws measured every 24 hrs

on Spectrophotometer 21 Log abscrbance 600 nm ipto

144 hrs During the first 72 hrs the growth was measured

for ammonium perchlorate concentrations ranging from

1.0 ppb to 3COM ppm however in the next 72 hours the

growth was recorded for 1.0 ppb to 500.0 ppb Fig

Results

In general bacterial growth increased upto 120 hrsTable

in cultures containing and 50 ppb aimnonium perchlorate

it comparison to the control However the growth was
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Table 4-—Growth of Azcnobacner chroococcum measured by 

Spectronic 20, for a period of 144 bra.

/•*

V
■ ; 

.f *S

Cone. .Urs. '/■ Trans Optical
NH, CIO,
tp^b) ^

[ncubation mittance 
(600 nm)

Density

0.0
(Control)

24 72.5 0.1397

n . 4a 40.0 0.3960

rt 72 26.0 0.5a50

II 96 ia.o 0.7450

tt 120 23.0 0.6360

If 144 11.5 0.9390

1.0 ppb 24 7a.o 0.1076

ft 4a 3a.o 0.4200

u 72 26.0 0.5650

ft 96 13.0 0.6660

ft 120 09.5 1.0220

If 144 16.0 0.7960

50.C ppb 2-V , 76.0 0.1192

tt ^a ; 31.5 0.5020

r . 72 24.5 0.6110

tr 96 10.0 1.0000

n 120 11.0 0.9590

tt 144 14.5 0.6360

250.0 ppb 24 ao.5 0.0942

ft 4a 36.5 0.4360

ff 72 22.5 0.6460

ft 96 12.5 0.9030

ft 120 14.5 0.6360

tt 144 14.0 0.6540

/ /' 'S' i> .*• / i

i
i

Table 4--Groth ot Azotobacter chroococcum mea8ured by
Spectronic 207 far perThd à1U144 bra

Conc .lrs Transs Optical
NH ClO Incubation mittance Densitypb 600 run

0.0 24 72.5 0.1397
Control

48 40.0 0.3980

72 26.0 0.5850

96 18.0 0.7450

120 23.0 0.6380

144 11.5 0.9390

1.0 ppb 24 78.0 0.1078

48 38.0 0.4200

72 26.0 0.5050

96 13.0 0.8860

120 09.5 1.0220

144 16.0 0.7960

50.C ppb 76.0 0.1192

31.5 0.5020

72 24.5 0.6110

II 96 10.0 1.0000

It 120 11.0 0.9590

144 14.5 0.8380

250.0 çpL 24 80.5 0.0942

48 36.5 0.4380

72 22.5 0.6480

96 12.5 0.9030

120 14.5 0.8380

144 14.0 0.8540
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; suppressed after 120 hrs. This may be due to delayed

i mortality effect of this compound. This cannot be ascertained

.. unless further data are obtained. Growth was curtailed

i in 50,000 ppb (*50 ppm) and greater concentrations, even
A - \ 9(f \ .

* at 24 hrs incubation. Increase in growth upto 120 hrs

i ( 1 ppb to 500.0 ppb) is yet to be explained, and no

conclusion can be made at. present.

i It is suggested that this work shall be continued with

certain modifications: (i) Ammonium perchlorate will be 

^ mixed with the autoclaved culture, instead of prior to

incubation (ii) Growth will be measured for a period of 

' 3 weeks instead of 1 week (iii) Pure cultures of other

bacteria will be tested (iv) Concentration of ammonium 

• perchlorate higher than 50 ppm shall not .be included.

f

f-

% ..

Chlamydomonas spp. Pure culture of this organism was 

obtained from a biological supply house. Laboratory stock 

of Chlamydomonas was maintained in Knop^ solution. All 

precautions were taken to avoid contamination in the stock 

solution. Separately, ammonium perchlorate was added to 

freshly prepared Knop's solution, and desiz*ed concentrations 

were thus prepared. Pure culture of Chlamydomonas was then 

inoculated to test solutions which were contained in 250 ml 

conical flasks. The organisms were allowed to grow 72 hrs 

before the first growth was measured by Spectronic 20. The 

inoculated media were kept in subdued light, near a window.

r.t'--'!

.1
-..4

20

suppressed after 120 hrs This may be due to delayed

mortality effect of this compound This cannot be ascertained

unless further data are obtained Growth was curtailed

Is in 50000 ppb 50 ppm and greater concentrations even

at 24 hrs incubation Increase in growth upto 120 tire

ppb to 500.0 ppb is yet to be explained and no

cOrlciUStOfl can be nude at present

It is suggested that this work shall be continued.with

certain modifications Ci Anunonium perchlorate will be

mixed with the autoclaved culture instead of prior to

incubation ii Growth will be measured for period of

weeks instead of week iii Pure cultures of other

bacteria will be tested iv Concentration of aaon1um

perchiorate higher than 50 ppm shall not.be included

Chlamydomonas spp Pure culture of this organism was

obtained from biological supply house Laboratory stock

of Chlamydomonas was maintained in Knops solution All

precautions were taken to avoid contamination in the stock

solution Separately ammonium perchlorate was added to

freshly prepared Knops solution and desired concentrations

were thus prepared Pure culture of Chlamydomonae was then

inoculated to test solutions which were contained in 250 ml

conical flasks The organisms were allowed to grow 72 hrs

before the first growth was measured by Spectronic 20 The

inoculated media were kept in subdued light near window
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Table 5— 96 hr growth of Chlamydomonas spp in various 
concentrations of ammonium perchlorate.

Cone, of Treatment Ave. O.D.* Ave. growth
NH^CIO^ (ppb) Time (:!rs) at 600 nm Range

0.0 0.0 0.07
0.0 24.0 0.11
0.0 46.0 0.16
0.0 72.0 0.21
0.0 96.0 0.25

1.0 ppb 0.0 0.05rt rt 24.0 0.10
« rt • 46.0 0.15rt rt 72.0 0.20rt rt 96.0 0.26

10.0 " 0.0 0.06rt n 24.0 0.13
« n 46.0 0.21
n it 72.0 0.25n tt 96.0 0.26

100.0 0.0 0.11
n n 24.0 0.15ti n 46.0 0.22
» »» 72.0 0.24« rt 96.0 0.22

l.° p^m 0.0
24.0

0.11
0.15rt « 46.0 0.20

rt « 72.0 0.25rt rt 96.0 0.25

10.0 " 0.0 0.09« w 24.0 0.12
« n 46.0 0.16
»t n 72.0 0.21
n n 96.0 0.25

100.0 0.0 0.09« n 24.0 0.16
« n 46.0 0.16
tr n 72.0 0.20
n n 96.0 0.21

0.16

0.21

0.20

0*.ll

O.U

0.15

0.12

* Average reading taken from 6 replicates.
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Table 5--- 96 hr growth of ChlamSmonas spp in various
concentrations of aminoniurn perchlorate

Conc of Treatmant Ave 0.D Ave grcwth

N114Cl04 pph Time trs at 600 nm Rang

0.0 0.0 0.07
0.0 24.0 0.11
0.0 48.0 0.18 o.i8
0.0 72.0 0.21

0.0 96.0 0.25

1.0 ppb 0.0 0.05
ft It 24.0 0.10

48.0 0.15 0.21

72.0 0.20
96.0 0.26

10.0 0.0 0.08

24.0 0.13
ft 48.0 0.21 0.20

72.0 0.25
96.0 0.28

100.0 0.0 0.11

24.0 0.15 0.11

48.0 0.22

72.0 0.24
96.0 0.22

1.0 pm 0.0 0.11

24.0 0.15
48.0 0.20 0.14

ft 72.0 0.25
96.0 0.25

10.0 0.0 0.09
ft 24.0 0.12

48.0 0.16 0.15
72.0 0.21

96.0 0.25

100.0 0.0 0.09
ft 24.0 0.16

ft 48.0 0.16 0.12

72.0 0.20
ft 96.0 0.21

Average reading taken from replicates

--. -V
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Fig. 7 LAY- OUT OF EXPERIMENTAL PLOTS AT NASA TEST SITE .

k: 55' g ammonium perchlorate/ square meter 
B: 5*5 g rt ' M n n "
C: 0.0 g Control plots
D: 0.55 g ammonium perchlorate/ square meter
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13 17 2% 35 29

10 14 IS 22 1630

ii is 19 23 27 31

12 20 24 31

33 37 41 45 49 .53 6%

34 33 46 50 54 .58 62
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Fig LAY.....QUT OF EXPERIMENTAL PLOTS AT NASA TEST SITE
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S Table 7-----Amilysee of variance for chxoride contents of soil
tak»n at different intervals.

Source of 
variation

Degrees of 
freedom

Sum of Mean
squares square

ONE MONTH SAMPLES

F value

i Treatments 3 ' 3.2748 1.0916 10.8833**

Error 8 0.8027 0.1003

* Total 11 4.0775

Table value F 0.95(3.8) - 4. 07 F 0.99(3.8) - 7.59

\ TWO MONTHS SAMPLES

Treatments 3 1.1204 0.373 6.2C63*

Error 8 0.4812 0.0601

Total 11 1.6016

Table value F 0.95 (3.3) - 4.07 F 0.99 (3.3) - 7.59

_________________ FOUR MONTHS SAMPLES____________________

Treatments 3 0.0216 0.0072 0.09

Error S 0.6086 0.0761

Total 11 0.6302

Table value F 0.95 (3.8) - 4.07 ? 0.99 (3.8) - 7.59

Table 8-----Average total nitrogen {%) of samples taken at differed
intervals of time.

Cone. NH^CIOa 
gm/meter square

ONE MONTH TWO MONTHS FOUR MONTHS

Control 0.049 0.052 0.069

0.55 0.058 0.062 0.074

5.50 0.055 0.050 0.055

55.0 0.052 0.066 0.078

, ■ ■ / .V,'A• / ■ N
' . . .

.4

Treatments

Error

Total 11

Table value O.9j13.8 4.07 0.99 3.8 7.59

Treatments

Error

Total

Table value

FOUR MCZCHS SAMPLES ___

0.0216 0.0072

0.6086 0.0761

0.6302

0.29 3.8 7.59

Source of

variation

Table 7-An1yses of variance for clisoride contents of soil
tak.n at different intervals

Degrees of Stun of Mean value
freedom squares square

_________- ONE 14ONTH SAMPLES ___________

3.2748 1.0916

0.8027 0.1003

Treatments

Error

Total

Table

11

vqlue O.95L8 4.07

10 8833

4.0775

V.991.8 7.59

TWO MONTHS SAMPLES

1.1204 0.373

0.4812 0.0601

6016

6.2C63

11

.95J3.8 4.07

0.09

Table 8---Average total nitrogen of samples

intervals of time
taken at differeni

Coc N114C1O4 ONE MONTH

guT meter square

TWO MONTHS FOUR MONTHS

Control 0.049 0.052 0.069

0.55 0.058 0.062 0.074

5.50 0.055 0.050 0.055

55.0 0.052 0.066 0.078
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6. Studies on bio-jas production by methanogenic bacteria 

\ are in progress. Efforts are being made to see if ammonium-

perchlorate affects anaerobic digestion of sludge or the
\

. growth of methanogenic bacteria.
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are in prdgreis Efforts are being made to see if ammonium

perchiorate affects anaerobic digestion of sludge or the
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al«i r*»poci»« may b« of prii.vi'y imp'-iin acqu red 
immunity to T cruil infection* m mimmaluin hmli. 
Hiilopatholo^ical 'Indies suygesl that host imnunic cells 
may be able to recognize parasitized cell* as a pre-condi
tion to some inn.immatory re..ctions. The present study 
caaminc* the ability of spleen celts irom infected and 
immunized mice to selectively detect ami destroy T. emit 
infected mouse embryo fibroblasts. I sing a m.icrocyto- 
toxicity assay involving the '“Cr-release technique, pre
liminary evidence indicates that immune spleen cells can 
not detect or destroy stage I infected fibroblasts when 
total in vitro infection involves 13% or less of the target 
cells. Experiments to determine the capacity of immune 
c«Ua to delect and destroy later stage infections with 
greater percentage* of infected fibroblasts are in progress 
aad will be diecussed.

(SS)
Life History of the Salimarsh Gorardia, AgalMs 

maritime (Scrophulariaceae)
Lytton I. Musselman and Steven D. Rich 

Old Dominion Unlvortily
Aidlnii msritlma (Raf.) Kaf. is an annual succulent 

roe* parasite of salt marshes of the eavtern United States. 
We hava recorded the following hosts for A. muritlma at, 
sites hi North Carolina and Virginia: Diitlchlh tpicata,' 
Sparttn* nltrrnlftora. Snltcornia vtrgtnica, Ivtt fruteseent.1 
and fioiirkfife fmlcKtnx. Np host preferenca was noted. 
The wide range of hosts it similar to that observed in 

: ether apaciei of the genus as is the development, general 
•tnarpfcofogy. and anatomy of the haustoria. Reciprocal 
crosses between Agallnis maritima and A. purpureo, a 
species of roadsides, weedy fields and ditch banks, pro
duced a high percentage o< seed set. No hybrids between 
the two species were noted in nature, however. The 
characters commonly used to separate these species — 
succulence, pedicel length, calyx lobe morphology — are 
discussed in light of the present study. .Stratification of 
seeds ci A. maritima at JC for 40 days ensures a high 
germination rate. The role of salinity in the seed germi
nation and seedling survival of A. maritima an also 
ditcumd.

(226)
Multiple Regression Analysis of a Disjunct Stand
of Quercia prinus (Fagaceae) in Sou them Illinois•

Mona M. Mvatt 
Southtrn Illinois Univtrtltj

The relationship between vegetation and soil site char
acteristics was studied for the largest disjunct stand of 
chestnut oak IQuercus prinus). located in Union County. 
Ilkfi&is. Multiple regression analysis of selected species 
was performed using relative density, relative dominance, 
or importance value (I.V. * 200) as the dependent vari
able. Soil-site characteristics including slope position, 
percentage slope-,, and aspect with percentage organic 
matter, soil reaction, texture, and soil color for the A 
and B horizons were used as the independent variables 
for the full model. Highly correlated variables and those 
variables which were not significant were eliminated from 
the individual regression models. In genen I. those varia
bles aasociated with site moisture relatibuships wire 
found to be most important in the majority of regrarsion 
•quAtioot*

(217)
Effect of Ammocium Perchlorate on

Germination, Growth (Soybean, Com) and 
Photosynthesis lElodea)

Syio M. Naqvi and Aanui Lat'k 
Alcorn Slats Unlvfrsll)’

Kentucky Wonder soybean seeds (N 1000) were 
treated for Ib8 hours in 0.1, 1.0, 10.0, 1000.0 ppm aque
ous ammon -'m perchlorate solution. Percent germina
tion and srtd’mg height was reduced significantly in 
treated seeds. Corn seeds (N *• 640) were treated with 
the same lumcmiations of ammonium perchlorate. Plant 
height and soil pH were measured weekly for I month. 
There was a significant reduction of height in treated 
plants, but the pH did not change. Toxicity of am
monium perchlorate salt homogenixed with soil flO.O to 
1000.0 ppm cone.) was much greater; it reduced plant 
height drastically

Photosynlhctic activity of Elodea was measured by an 
electrode type oxygen-meter. The plants were exposed 
to 0.01, 0.1, 1.0. and 10.0 ppm ammonium perchlorate 
solution for 48 hours before measuring nxygen. CootrrJ 
plants produced 2.34 ppm Oi/hr/gm. Photoeynihesit 
increased in plants treated with 001 ppm ammonium 
perchlorate, which measured 3.05 ppm 0>/hr/gm. Phcto 
synthesis decreased consistently in higher concentrations 
of ammonium perchlorate. Photosynthesis of ustuial 
phytoplankton increased slightly only in 0.01 ppm am
monium perchlorate, but was unaffected by higher con
centration* (up to 10.0 ppm).

(26V
A Comparison of the Tardigrade Fauna 

(Phylum: Tardigrada) from Three Phorophytes 
on Roan Mountain, Tennessee

Diane R. Nelson 
Hart Ttnnsssss Stats University

Tardigrade* were collected from epiphytic mosses on 
beeches (t-agui i/rand!folia), buckeyes (Anculus octan- 
dra), and sugar maples (Acer saccharum) s. 4000 feet 
on the north ili-pe of Roan Mountain, Carter County, 
Tennessee. Fifteen species of tardigrade* were identi
fied, eleven of which were present on all three phoro
phytes. Significant difference* in the frequency data were 
noted. Buckeyes sod sugar maples were most similar 
and buckeyes and beeches least similar, in regard to their 
tardigrade fauna.

(51)
Problems in the Southeastern Stachys (Lamiaceae)

John B. Nelson and John E. Fajxev. Ill 
Clemson University

A morphological and taxonomic investigation of the 
South.-xstern species of Stachys (Dicotyledon;*, Lamiales, 
Lamiaicie) involving extensive study of herbarium speci
mens, personal collections, and field observations reveals 
that considerable confusion exists in the placement of 
the various laxa. Tnree main geographic regions occur 
which represent species complexes, in the Gulf Coast, 
S. agraria C. k S. occurs from Louisiana to the Florida 
panhandle. Along the Atlantic Coastal Plain, S. hyssop!- 
folia Michx. forms a rather variable group of up to three 
varieties. S. tenuifoiia WUld. forms a very Urge com
plex, with up to five varieties w question. S. tsnuifoUa.
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sled response may be of prii.sty mp-usn in acqu red

immunity to trial infections in mammatin hints

HtstopathoIo.ical studies suggest that host imnii cells

may be able to recugnite parasitized cls as pre-condi

thin to some infl.imrnatory re..ctions The present study

esaminci the ability of spleen cells from infeled and

immunized mice to selectively detect hunt destroy crmazi

infected mouse embryo fihroblssts sing m.icrocyto

toxicity assay mnvoving the Cr-release technique pie

linsinary evidence indicates that immune spleen cells can

not detect or destroy stage infected flhroblats when

total in vitro infection involves 15% or less of the target

cells Experimens to determice the capacity of immune

cells to detect and destroy later stage infections with

lofacted flbroblissts are in progreas

55
Life History of the Saltmarsh Gcrardis .4golinis

maritime Scrophularitceae

LvrroNJ MUSSELMAN AND travis Rtcs

014 DominIon University

226
Multiple Regression Analysis of Disjunct Stand

of Quercus prinus Fagaceac in Southeus Illinois

MONA Mvarr
Southern Illinois Unjverslty

The relationship between vegetation and soil site char

acteristics was studied for the largest dtsjunct stand of

chestnut oak Quercu.s prinus located in Union County
IllefiSis Multiple regression analysis of selected species

was performed tiling relative density relative dominance

or importance value LV 200 as the dependent vari

able Soil-site characteristics including slope position

percentuige dope and aspect with percentage organic

matter sail reaction texture and soil color for the

and horizans were used as the independent variables

for the full model Highly correlated variables and those

variables which were not significant were eliminAted from

the tndividual regression rsodels In genertt those varia

bles snsociated with site tnossttsre relstMiabigs ire
found to be moat

sourgortsnt
is the majority of regreraon-5

flECDIMG PAGE BLANK NOT
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Effect of Ammocium Perchlorate on

Germination Growth Soybean Corn and

Pholosynthesis Elodea

Svio 7. NAQv1 AND AsruL Lstiv

Alcoen Stair Univnaiuy

Titrdigrades were collected from epiphyt.ic mosses on

beeches Faguc grandfolia buckeyes Aesculus orion

dra and sugar maples Acer saechorwn 4000 feet

on the north sli-pe of Roan Mountain Carter County
Tennessee Fifteen species of tardigrades were identi

fied eleven of which were present on ill three photo

phytes Significant differences in the frequency data were
noted Buckeyes and sugar maples were most similar

and buckeyes and beeches least similar in regard to thai

tardigr ads fauna

51
Problems in the Southeastern Storhys Lamiacese

JOHN NELSON AND JOHN Fsxavr flI

Clemson University

morphological and tasonpmic investigation of the

Southustern species of Stachys Dicotyledonae Lamiales
LamiaLcae involving extensive study of herbarium speci

mens personal collections and field observations reveals

that considerable confusion exists in the placement of

the various taxa Tnree main geograpsc regions occur

which represent species complexes In the Gulf Coast
agtaria accurs from Louisiana to the florida

panhandle Along the Atlantic Coastal Platn hyssopi
folio Michx forms rather variable group of up to three

varsetses tenai/olla Wilid forms very large corn

plea with up to Ave varatses is qusstiot tess oils

MB BlmLnot

____
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Kentucky Wosder soybean seeds 1000 were

treated for lbS hours in 0.1 1.0 10.0 1000.0 ppm aque
ous smmonm perchtorate solution Percent germina-

tion and sai2mng height was reduced significantly in

treated seeds Corn seeds 440 were treated with

the same uni.cntiations of ammontum perchlorate Plant

height and soil pH were measured weekly for month
There was significant reduction of height in treated

plants but the pH did not chsnge Toxicity of sm-
moniurn perehlorste salt honsogenaed with soil 10.0 to

1000.0 ppm conc was much greater it reduced plant

height drastically

Photosynthetic activity of Elodea was measured by an

electrode type oxygen-meter The plants were exposed

to 0.01 0.1 1.0 snd 10.0 ppm unmoniuns perchlorste

solution for 48 hours before measuring oxygen Control

plants produced 2.54 ppm 0/hr/gm Photosynthesis

Agbs maritime Rat Rsf is an annual succolent
increased in plants treated with 0.01 ppm ammonium
perchlorste which measured 3.05 ppm 0/hr/gm Photo

root parasite of salt marshes of the eatern Unitcd States synthesis decresied consistently in higher concentratooa

We kae recorded the following hosts for maritime
at1 of ammonium perchlorate hotosysthesis of -satusal

altec-S North Carolina and Virginia Distichlis spicoia phytoplankton increased slightly only in

Sperume aiternifiora Soiscornia strgfnica Ira frutescens monitrn perchlorate but was unaffected by higMr con-

and honk lila frutcscesss Np host preference was noted centratmona up to 10.0 ppm
The wlda range of hosts is Similar to that observed in

aher ales of the anus as is the development resral
ivnpkolngy and anatomy of the haustoris Rectprocal U7
crosses between Agalinis maitima and purpurea Comparison of the Tardigrade Fauna
species of roadsides weedy fields and ditch banks pro
duced high percentage of seed set No hybrids between Phylum Tarciigrada from Three Phorophytes

the two species were noted in nature however The on Roan Mountain Tennessee

characters commonly used tis separste these species

succulence pedicel length calyx lobe morphology are DIANE Nttsos

discussed in light of the present study Stratification of East Tennessee State University

seeds ci maritinia at SC for 40 days ensures high

germination rate The role of salinity In the seed gernsi

nstion and seedling survival of maritime are also

diacueeed

-S
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, During the year 1974-T75, we made an effort to 

study the short term effect:) of ammonium perchlorate on 

selected organisms. A long-term experiment was set up 

at the NASA National Space & Technological Laboratories,

Bay St. Louis, Mississippi. This was designed to assess 

the changes incurred by ammonium perchlorate in nitrogen 

and chloride contents of soil within a period of 3 years.

Another facet of our work slightly diverged from ammonium 

perchlorate biodegradation. An attempt was made to produce 

methane gas from anaerobic fermentation of aquatic weed, 

Alternanthera philoxeroides (Mart.) Griesb. This report consists 

of the following:

I. SHORT-TERM EFFECTS OF AMMONIUM PERCHLORATE

A. Percent germination and growth of wheat.

B. Percent germination and growth of cotton.

. C. Percent germination and growth of rye grass.

D. Total biomass determination of rye grass.

E. Growth of Chlamydomonas sp. upto 1164 hours.

F. Growth of Escherichia freundii upto 192 hours.

G. Growth of Bacillus proteus upto 192 hours.

H. Growth of Azotobacter chroococcum upto 192 hours.

II. LONG-TERM EFFECTS OF AMMONIUM PERCHLORATE

Nitrogen and chlorine determinations of soil upto 
a period of 3 years.

pH determinations of soil samples upto 2 years.

During the year 197/-75 we made an effort to

study the short term effect of ammonium perchiorate on

selected organisms long-term experiment was set up

at the NASA National Space Technological Laboratories

Bay St Louis Mississippi This was designed to assess

the changes incurred by ammonium perchlorate in nitrogen

and chloride contents of soil within period of years

Another facet of our work slightly diverged from ammonium

perchlorate biodegradation An attempt was made to produce

methane gas from anaerobic fermentation of aquatic weed

Alternanthera philoxeroides Mart Griesb This report consists

of the following

SHORT-TERM EFFECTS OF AIVIMONIUM PERCHLORATE

Percent germination and growth of wheat

Percent germination and growth of cotton

Percent germination and growth of rye grass

Total biomass determination of rye grass

Growth of Chlamydomonas sp upto 1164 hours

Growth of Escherichia freundii upto 192 hours

Growth of Bacillus prot upto 192 hours

Growth of Azotobacter chroococcum upto 192 hours

II LONG-TERM EFFECTS OF ATQIIVIONIUM PERCHLORATE

Nitrogen and chlorine determinations of soil upto
period of years

pH determinations of soil samples upto years
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III, BIOGAS PRODUCTION FROM ALLIGATOR WEED Alternanthera
philoxeroides.

The fact that no research work is documented on effects 

of ammonium perchlorate, literature review did not yield any 

useful information. Work reported in this paper can virtually 

be considered as pioneer investigations on ammonium perchlorate 

bigodegradation and its short and long-term effects. Detailed 

data are represented by tables and graphs. Record of raw data 

are maintained in a bound note-book. Short description of 

the methodology used is a3so made. Results and conclusions are 

given for each sub-title. Manuscripts are under preparation 

which will be sent for publication in THE JOURNAL OF BACTERIOLOGY 

and CROP SCIENCE. A summary of our work will be sent for THE 

SPACE AND TECHNOLOGICAL REPORTS, in near future.

i

III BIOGAS PRODUCTION FROM ALLIGATOR WEED Alternanthera
philoxeroides

The fact that no research work is documented on effects

of ammonium perchiorate literature review did not yield any

useful information Work reported in this paper can virtually

be considered as pioneer investigations on ammonium perchlorate

bigodegradation and its short and long-term effects Detailed

data are represented by tables and graphs Record of raw data

are maintained in bound note-book Short description of

the methodology used is ajso made Results and coaclusions are

given for each sub-title Manuscripts are under preparation

which will be sent for publication in THE JOURNAL OF BACTERIOLOGY

and CROP SCIENCE summary of our work will be sent for THE

SPACE AND TECHNOLOGICAL REPORTS in near future



__ ___________ _______ ___ ____ ______ _ . ..........

■ ■ y
. (' '

4

A. Percent germination and growth of wheat, .

Triticum vulgare

Seed germination and growth of wheat were tested by 

placing 20 seeds in sterilized petri-dish containing 

, Kimpax (sterilized, non-nutritive absorbing material).

The seeds were surface-sterilized by immersing them in-

0.2% sodium hypochlorite solution for 10 minutes and by 

- ; Several subsequent washing in distilled water. All seeds

were equally spaced in the petri-dish. A series of 50 

such petri-dishes were divided into 6 groups 

j (5 treatments and a control). Germination and growth

of each group was recorded. Total of 966 seeds were thus 

tested.

Since ammonium perchlorate is highly soluble in water, 

stock solution was prepared in concentration of 1 percent. 

Further dilutions were made by serial dilution method. 

Germination of all seeds was done at room temperature.

Percent mortality (or ungerminated seeds), and growth 

of seedlings was recorded after 120 hours. Data are presented 

in Tables 1 and 2 and Figures 1 and 2; Average height of 

seedling and the standard deviation were calculated on 

' a computer. Similar methods were adopted for cotton and

; rye-grass with minor modifications which will be described
■ ■

with each context. All precautions were taken to provide 

v identical conditions for treated and control seedlings.

I '

Percent germination and growth of wheat

Triticuni vulgare

Seed germination and growth of wheat were tested by

placing 20 seeds in sterilized petri-dish containing

Kimpax sterilizednon-nutritive absorbing material

The seeds were surface-sterilized by immersing them in

0.2% sodium hypochlorite solution for 10 minutes and by

several subsequent washing in distilled water All seeds

were equally spaced in the petri-dish ft series of 50

such petridishes were divided into groups

treatments and control Germination and growth

of each group was recorded Total of 966 seeds were thus

tested

Since arpmonium perchlorate is highly soluble in water

stock solution was prepared in concentration of percent

Further dilutions were made by serial dilution method

Germination of all seeds was done at room temperattre

Percent mortality or ungerminated seeds and growth

of seedlings was recorded after 120 hours Data are presented

in Tables and and Figures and Average height of

seedling and the standard deviation were calculated on

computer Similar methods were adopted for cotton and

ryegrass with minor modifications which will be described

with each context All precautions were taken to provide

identical conditions for treated and control seedlings
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Table 1-:—Average height (cm) and standard deviation of wheat 
seedlings measured after 120 hours^

Cone, of NH4C104

in test solutions

Petri dish 
No.

Ave. lit. of 
seedlings in 
each petri- 
dish

Ave. Ht. of C
plants in all 
petri-dishes 
of each treat
ment

Control I 9.9 3.75

tt II 9.26 2.72

tr III a.60 2.45

H IV 9.32 3.67

Tt V a.41 l£. 2.32

1 ppb VI 7.a4 2.92

TT VII 9.a5 3-69

tt ^ VIII 11.53 4.16

tt IX a.45 3.15

TT X 10.90 3.64

TT XI 9.13 4.54

TT XII 10.0 3.79

it XIII 7.54 9.40 3.26

500 ppb XIV 10.49 3.06

tt XV 9.15 3.46

TT XVI 10.70 3.90

T? mi a.72 2.33

TT XVIII 9.6a 2.19

TT XIX 10.59 3.56

■n XX 10.20 3.36

_______________ ---

Table l--Average height cm and standard deviation of wheat

seedlings measured after 120 hours

Conc of

in test

NH4C104

solutions

Petri dish Ave lit of
No seedlings in

each petri
dish

Ave Ut of SD

plants in all

petri-dishes
of each treat
ment

Control 9.9 3.75

if II 9.26 2.72

III 8.60 2.45

IV 9.82 3.87

8.41 2.32

ppb VI 7.84 2.92

VII 9.85 3.69

VIII 11.53 4.18

IX 8.45 3.15

10.90 3.64

XI 9.13 4.54

XII 10.0 3.79

XIII 7.54 9.40 3.28

500 ppb XIV 10.49 3.08

XV 9.15 3.48

XVI 10.70 3.90

XVII 8.72 2.33

XVIII 9.68 2.19

XIX 10.59 3.58

XX 10.20 3.38
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Table 1----- ^ Contd.

500 ppb XXI ^.5S 9.76 3.69

Ippm XXII 9.79 3.21

ii XXIII 10.66 4-74

tr XXIV 9.45 2.23

it XXV 9.10 4.404

« XXVI 10.4 2.32

» XXVII 9.99 1.30

i» XXVIII 3.39 3.37

tr XXIX 9.05 9.60 3.91

10 ppm XXX 7.62 2.59

tt XXXI 3.14 3.12

tf XXXII 7.99 2.90

tt XXXIII 5.91 1.53

IT XXXIV 5.69 2.53

ft XXXV 7.94 3.43

tt XXXVI 6.32 2.74

tt XXXVII 7.55 7.21 3.23

500 ppm XXXVIII 4.34 0.312

IT XXXIX 5.75 2.01

Tt XL 5.43 0.33

tt XLI 5.59 1.71

tt XLII 5.50 1.69

tt XLIII 5.23 0.36

tf XLIV 5.36 1.00

tt XLV 5.72 6.41 2.13

XXI

XXII

XXIII

XXIV

XXV

XXVI

fl-Vfl

XXVIII

XXIX

XXXI

XXXII

XXXIII

XXXIV

my
XXXVI

XXXVII

XXXVIII

XXXIX

XL

XLI

XLII

XLIII

XLIV

XLV

8.58

9.79

10.66

9.45

9.10

10.4

9.99

6.39

9.05

7.62

6.14

7.99

5.91

5.69

7.94

6.82

7.55

84

5.75

5.43

59

5.50

5.23

5.36

5.72

3.69

3.21

74

2.23

4.404

2.32

1.30

.37

3.91

2.59

3.12

2.90

1.58

2.53

3.48

2.74

3.28

0.812

2.01

0.86

1.71

1.69

0.86

1.00

2.16

Table 1-- Contd

500 ppb

lppm

ft

If

ft

It

ft

10 ppm

It

It

It

If

500 ppm

ft

If

It

ft

9.76

7.21

6.41

ii



Table 2—- Percentage of ungerminated wheat seeds grown in 
treated and untreated soil.

Cone, of NH.CIO 
in soil * ^

Total No. of 
. seeds tested' i.

Percentage of 
ungerminated seeds

Control 160 42.0

Ippb 160 45.6

500 ppb 160 46.2

Ippm 160 40.0

10 ppm 160 36.1

500 ppm 160 37.5

; i! M
-A
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Conclusions (Tables 1, 2; Figures 1, 2)

Interesting results were obtained which are presented in Tables 

1 and 2 and Figures 1 and 2. In comparison to control, average 

seedling growth increased in 1 ppb, 500 ppb and 1 ppm , but it 

decreased significantly in 10 and 500 ppm treatments. However, 

contrary to expected results, germination success was greatest 

in highest treatment (500 ppm) and lowest in 500: ppb treatment.

It could be eixplanied by the fact that the lowest number of seeds 

germinated in 500 ppb treatment provided more space and nutrients 

for the later growth of seedlings which resulted in highest 

average growth. On the other hand, in 500 ppm treatment, 

the growth of seedlings was inhibited by ammonium perchlorate 

but maximum number of seeds were able to germinate. Therefore, 

this compound seems to have its affect in later growth of wheat.

■fi
*1

1

|

I
r!

4

.. •. 
-I

Cone 01

in soil
NH4C1 Total

seeds
No of

tested
Percentage of

ungerminated seeds

Control 160 42.0

lppb 160 45.6

500 ppb 160 46.2

lppm 160 40.0

10 ppm 160 38.1

500 ppm 160 37.5

Conclusions Tables Figures

Interesting results were obtained which are presented in Tables

and and Figures and In comparison to control average

seedling growth increased in ppb 500 ppb and ppm but it

decreased significantly in 10 and 500 ppm treatments However

contrary to expected rsults germination success was greatest

in highest treatment 500 ppm and lowest in 50 ppb treatment

It could be eplanied by the fact that the lowest number of seeds

germinated in 500 ppb treatment provided more space and nutrients

for the later growth of seedlings which resulted in highest

average growth On the other hand in 500 ppm treatment

the growth of seedlings was inhibited by ammonium perchlorate

but maximum number of seeds were able to germinate Therefore

this compound seems to have its affect in later growth of wheat

4.j

41

Table 2--- Percentage of ungerminated wheat seeds grown in

treated and untreated soil
4M.t
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Cotton: The following table (Table No. 3) represents the

percentage of seeds which were unable to germinate. In 55*0

gram treated soil the highest number of seeds were prevented

to germinate due to the toxicity of ammonium perchlorate.

The percentage of ungerminated seeds in 0.5'5 S treated soil •

was unexpectedly lower than control. Soil for germination was

brought from field-plots, where initial treatment was made

on June 24» 1974, @ 0.55, 5-5 and 55.0 grams of ammonium

2
perchlorate homogeneously mixed with surface soil of 1 

- meter plots. Experimental and control plots were designated

on the basis of Randomized Complete Block Design.

1 Table 3------ Percentage of non-germinated cotton seeds
grown in ammonium perchlorate treated and control 
soil.

Cone. of ammonium 
perchlorate in _
soil (Grams/Meter^)

No. of seeds 
tested

% of un
germinated 
seeds

Control 60 25.0

0.55 50 10.0

5.50 50 25.0

55.0 50 56.7

Conclusion: Even after approximately after 2 years of initial

treatment, soil has retained its toxicity in those plots 

which were treated with 55.0 g of this compound. However, 

there seems to be insignificant difference between the

Cotton The following table Table No represents the

percentage of seeds which were unable to germinate In 55.0

gram treated soil the highest number of seeds were prevented

to germinate due to the toxicity of ammonium perchlorate

The percentage of ungerminated seeds in 0.55 treated soil

was unexpectedly lower than control Soil for germination was

brought from field-plots where initial treatment was made

on June 24 1974 0.55 5.5 and 55.0 grams of amrnonium

perchlorate homogeneously mixed with surface soil of 12

meter plots Experimental and control plots were designated

on the basis of Randomized Complete Block Design

Table 3- Percentage of non-germinated cotton seeds

grown iii ammonium perchlorate treated and control
soil

Conc of ammonium
perchiorate in

soil Grams/Meter

No of seeds of un
tested germinated

seeds

Control 60 25.0

b.55 50 10.0

5.50 50 25.0

55.0 50 56.7

Conclusion Even after approximately after years of initial

treatment soil has retained its toxicity in those plots

which were treated with 55.0 of this compound However

there seems to be insignificant difference between the



’’.vf-jv- ‘•■r*

9

control and 0.55 and 5i50 gram.treatments.

Rye-grass: The soil for germination of rye-grass was also 

obtained from the experimental plots which were established 

almost 2 years ago at NSTL, Bay St. Louis, Mississippi. To 

determine the effect of ammonium perchlorate, growth of seedlings 

was recorded upto 2$ days. At the end of this period, all 

plants were dried at SO C for 24 hours and weighed on a 

Mettler balance. Percentage of un-germinated seeds was also 

recorded.

Table 4------Percentage of un-germinated rye-grass seeds and
total biomass of seedlings determined after 2# days.

Cone, of NHiCIOa 
in soil/sq.meter

% of un-germ
inated seeds

No. of seeds 
tested

Biomass * 
dry weight 
in grams

Control 47.0 200 0.324

0.55 41.0 100 0.210

5.50 51.2 100 0.130

55.0 73*0 100 0.040

* Based on total dry weight of 16 individual plants after 6 
weeks growth-period.

Conclusion: Basically similar results were obtained for germ

ination of rye-grass. Highest number of seeds germinated in

0.55 treatment and the lowest in 55*0 g treated soil. However, 

there is a consistent decrease in biomass in direct proportion 

to increasing concentration of ammonium perchlorate.(Fig. 3> 4).
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control and 0.55 and 55O gram treatments

Rye-grass The soil for germination of rye-grass was also

obtained from the experimental plots which were established

almost years ago at NSTL Bay St Louis Mississippi To

determine the effect of ammonium perchlorate growth of seedlings

was recorded upto 28 days At the end of this period all

plants were dried at 80 for 24 hours and weighed on

Mettler balance Percentage of ungerminated seeds was also

recorded

Table 4--Percentage of un-germinated rye-grass seeds and
total biomass of seedlings determined after 28 days

Conc of NHClOk
in soil/sq.Mete

of un-germ-
mated seeds

No of seeds Biomass
tested dry weight

in grams

Control 470 200 0324

0.55 41.0 100 0.210

5.50 51.2 100 0.130

55.0 73.0 100 0.040

Based on total dry weight of 16 individual plants after
weeks growth-period

Conclusion Basically similar results were obtained for germ

ination of rye-grass Highest number of seeds germinated in

0.55 treatment and the lowest in 55.0 treated soil However

there is consistent decrease in biomass in direct proportion

to increasing concentration of animonium perchlorate.F.Lg

.1
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Table 5----- Growth rate of rye-grass measured in centimeters
upto a period of 28 days.

NH.CIO 
.4 4

Cone, in 
soil .

Seedling Ht. 
(Cm.) 14 days

Seedling Kt. 
(Cm.) 21 days

Seedling Ht. 
(Cm.) 28 days

Control 8.4 14.2 19.8

0.55 6.4 9.0 11.6

5.50 1.2 6.6 7.4

55.0 1.0 1.5 1.7

Conclusion: Data are fairly apparent in depicting the effect 

of ammonium perchlorate. There is a marked decrease in the 

highest concentration of this compound, exhibiting its toxicity 

retention after two years.(Fig. 5).

10

Table 5---Growth rate of rye-grass
upto period of 28 days

measured in centimeters

NH4C1O4

Conc in
soil

Seedling I-itCm 14 days

Seedling lit Seedling Ht
Cm 21 days Cm 28 days

Control

0.55

5.50

55.0

8.4

6.4

1.2

1.0

14.2

9.0

6.6

1.5

19.8

11.6

7.4

1.7

Conclusion Data are fairly apparent in depicting the effect

of ammonium perchlorate There is marked decrease in the

highest concentration of this compound exhibiting its toxicity

retention after two years Fig



Growth of Chlamydomonas ]' ' ' n ' '" t

Pure culture of Chlamydomonas was purchased from Turtox Co. . -

Further culture was maintained in Knop’s solution at room J

temperature. The constituents of the medium were mixed together 

according to Turtox Service Leaflet No. 6 (6-2). Test solution ^

was prepared by diluting stock solution of ammonium perchlor

ate. No problems were encountered in dissoloving this compound 

in distilled water since it is highly soluble in it. The 

cultures were grown .-in a dust-free atmosphere and the growth 

of Chlamydomonas was measured on a bausch & Lomb Spectronic-20 

Meter, at 600 nm.

We have reported the results of 96 hour growth in the final 

report of 1975; where the growth rate of this alga was greater 

in 1.0 and 10.0 ppb ammonium per-chlorate treatments than the 

control. We are reporting here, growth of this organism extending 

to 1164 hours, measured at several intervals. The concentration 

of ammonium perchlorate in growth medium was 1.0, 10.0, and

100.0 ppb and ppm. This provided a wide range of testing from 

a very low to a very high level. Although the raw data are 

maintained for all the above concentrations, 10.0 ppb and ppm 

have been omitted from Table 6 and Figures 6,7, for the sake 

of clarity.

wt qr li.jv .._ ..
.d

Growth of Chlamydomonas

Pure culture of Clilamydomonas was purchased from Turtox Co

Further culture was maintained in Knops solution at room

temperature The constituents of the medium were mixed together

according to Turtox Service Leaflet No 6-2 Test solution

was prepared by diluting 1% stock solution of ammonium perchior

ate No problems were encountered in dissoloving this compound

in distilled water since it is highly soluble in it The

cultures were grown jr dust-free atmosphere and the growth

of Chlamydomonas was measured on iiausch Lomb Spectronic-20

Meter at 600 nm

We have reported the results of 96 hour growth in the final

report of 1975 where the growth rate of this alga was greater

in 1.0 and 10.0 ppb ammonium per-chlorate treatments than the

control We are reporting here growth of this organism extending

to 11614 hours measured at Łeveral intervals The concentration

of ammonium perchiorate in growth medium was 1.0 10.0 and

100.0 ppb and ppm This provided wide range of testing from

very low to very high level Although the raw data are

maintained for all the above concentrations 10.0 ppb and ppm

have been omitted from Table and Figures 67 for the sake

of clarity



Table 6----- Growth of Chlamydomonas spp. measured upto 1164 '
hours in various concentrations of ammonium perchloi*ate 

_______ at 600 nm, _______  ___________________ ________ __ !

Cone, of NHiCIO, Treatment O.D. X 100
time (Hrs.)

Control 0.0 3.94
. 143-0 4.43

192.0 4.91
236.0 6.39
336.0 13.0C
357.0 4.5S
405.0 4.5S
432.0 12.50
454.0 5.93
C31.0 6.5C

"112C.0 4.5C
1164.0 4.26

Ippb 0.0 4.91
143-0 5.24
192.0 4.5S
236.0 6.57
336.0 14.47
357.0 5.3S
405.0 4.12
432.0 12.69
454.0 5.23
831.0 6.58

1128.0 4.12
1164.0 4.76

10 pr>b 0.0 3.15
‘ 143.0 3.15

192.0 3.62
236.0 5.88
336.0 14.87
357.0 4.74
405.0 2.69
432.0 8.09
454.0 3.62
831.0 4.26

1128.0 2.69
1164.0 4.10

A
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Table 6---Growth of Chlamydomonas spp measured upto 1164
hours in various concentrati.ons of ammonium perchiorate
at 600 nm

Conc of NH4C1O4 Treatment 0.D 100
time Hrs

Control 0.0 3.94
143.0 4.43
192.0 4.91
236.0 6.39

336.0 13.08
357.0 4.58

405.0 4.58

432.0 12.50
454.0 5.93
831.0 6.58

1128.0 4.58
1164.0 4.26

lppb 0.0 4.91

143.0 5.24

192.0 4.58

236.0 6.57

336.0 lZf.47

357.0 5.38
405.0 4.12

432.0 12.69
454.0 5.23

831.0 6.58
1128.0 4.12
1164.0 4.76

10 ppb 0.0 3.15

143.0 3.15

192.0 3.62

236.0 5.88

336.0 14.87
357.0 4.74
405.0 2.69

432.0 8.09
454.0 3.62

831.0 4.26
1128.0 2.69

1164.0 4.10



Koch Materials
Project No. 4186JL080

On April 16, 1996 and April 17, 1996, the stockpiled soils were loaded and transported to the Las Vegas 

Paving facility in Las Vegas, Nevada for thermal destruction/treatment. According to weigh scale tickets, 

there were 511.12 tons of hydrocarbon impacted soil disposed at the Las Vegas Paving facility. A letter 

of acceptance from the disposal facility is provided in Appendix C. On April 17, 1996, the two excavated 

areas on the property (by the DGO tank and at sample KM-9) were backfilled with a Type II imported 

fill material to surrounding grade.

This concludes our services on this project. If you have any questions or require additional information, 

please contact me at (702) 798-8050.

Sincerely,
WESTERN TECHNOLOGIES, INC.

Timothy P. Aten, C.E.M. 
Senior Project Manager

cc: Mr. Kevin Koerner, Koch Materials

attachment: Appendix A Project Photographs
Appendix B Soil Stockpile Analytical Results
Appendix C Acceptance Letter
Appendix D Post-excavation Analytical Results

C.vWPSI'RCfcteJlOaO.REP 3 VSCSTERN TECHNOLOGIES. INC.

Koch Materials

Project No 4186JL080

On April 16 1996 and April 17 1996 the stockpiled soils were loaded and transported to the Las Vegas

Paving facility in Las Vegas Nevada for thermal destruction/treatment According to weigh scale tickets

there were 511.12 tons of hydrocarbon impacted soil disposed at the Las Vegas Paving facility letter

of acceptance from the disposal facility is provided in Appendix On April 17 1996 the two excavated

areas on the property by the DGO tank and at sample KM-9 were backfilled with Type II imported

fill material to surrounding grade

This concludes our services on this project If you have any questions or require additional information

please contact me at 702 798-8050

Sincerely

WESTERN TECHNOLOGIES INC

Timothy Aten C.E.M

Senior Project Manager

cc Mr Kevin Koerner Koch Materials

attachment Appendix Project Photographs

Appendix Soil Stockpile Analytical Results

Appendix Acceptance Letter

Appendix Post-excavation Analytical Results

C.WP5I\REMLO6O REP sTERn TECHNOLOGIES INC
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Photograph #1 View to the west showing project area prior to excavation activities.

©

4186JL080

Photograph View to the west showing project area prior to excavation activities

Photograph View to the west showing project area following excavation activities

41 86JL080



Photograph "3

■ •

- >; '. V \-.II II HIM.......
View to the east showing oil impacted soils situated southwest of former 
DGO tank (in background). This localized area required excavation to 
12 feet bgs. .

'.W_ r

Photograph #4
v.:^-i. ■''T--'••%-;•:
View to the south showing area from Photograph #3 following excavation 
activities.
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Photograph View to the south showing area from Photograph follcwing excavation

activities
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NEVADA ENVIRONMENTAL
v LABORATORY

Las Vegas Division 
4208 Areata Way, Suite A • Las Vegas, MV 89030 

(702) 657-1010 • Fax: (702) 657-1577 
1-800-368-5221

CLIENT: Western Technologies Inc.
3611 W. Tompkins Ave. 
Las Vegas, NV 89103

ATTN: Tim Aten

PROJECT NAME: Koch Materials
PROJECT NUMBER: 4186JL080 NEL1D: L9603168

Attached are the analytical results for samples in support of the above referenced project.

Samples submitted for this project on 03/19/96 were received in good condition and under chain of custody. 
Unless otherwise noted, no anomalies were associated with this project.

Should you have any questions or comments, please feel free to contact our Client Services department 
(702) 657-1010.

Laboratory Manager
Date

Corporate Office & Reno Division • 1030 Matiey Lane • Reno, MV 89502 • (702) 348-2522

NEVADA ENVIRONMENTAL Las Vegas Division

LABORATORY 4208 Mcata Way Suite Las Vegas NV 89030
702 657-1010 Fax 702 657-1577

1-800-368-5221

CLIENT Western Technologies Enc

3611 Tompkins Ave

Las Vegas NV 89103

ATTN Tim Aten

PROJECT NAME Koch Materials

PROJECT NUMBER 4186JL080 NEL ED L9603 168

Attached are the analytical results for samples in support of the above referenced project

Samples submitted for this project on 03/19/96 were received in good condition and under chain of custody

Unless otherwise noted no anomalies were associated with this project

Should you have any questions or comments please feel free to contact our Client Services department

702 657-1010

Stan Van Wàgenen Date

Corporate Office Reno Division- 1030 Matley Lane Reno NV 89502 702 348-2522



NEVADA ENVIRONMENTAL LABORATORY

CLIENT: Western Technologies 
PROJECT NAME: Koch Materials
PROJECT NUMBER: 4186JL080 ANALYST: JW

METHOD: TOTAL EXTRACTABLE PETROLEUM HYDROCARBONS by EPA 8015M, July 1992 
SAMPLE MATRIX: SOIL

CLIENT ID
DATE

SAMPLED NFL ID
RESULTS

mg/ks
REPORTING

LIMIT1 EXTRACTED ANALYZED

SP-l 03/18/96 L9603168-01 9000* 10 mg/kg 03/19/96 03/20/96

*TPH Components are in the range of Oil (C,8 - C24). 
1 Note: The detection limit for oil is 50 mg/kg

QUALITY CONTROL DATA (Total for Gasoline and Diesel Ranges):
Sample ID Result Acceptable Ranee

Method Blank 
L9603 19-LCS

ND <10 mg/kg
83% Recovery 67-110%

ND - Not Detected

NEVADA ENVIRONMENTAL LABORATORY

CLIENT Western Technologies

PROJECT NAME Koch Materials

PROJECT NUMBER 4186JL080 ANALYST JW

METHOD TOTAL EXTRACTABLE PETROLEUM HYDROCARBONS by EPA 8015M July 1992

SAMPLE MATRIX SOIL

DATE RESULTS REPORTING

CLIENT ID SAMPLED NEL ID mg/kg LIMIT EXTRACTED ANALYZED

SP-l 03/18/96 L9603l68-0l 9000 10 mg/kg 03/19/96 03/20/96

TPH Components are in the of Oil C13 C14

Note The detection limit for oil is 50 mg/kg

QUALITY CONTROL DATA Totalfor Gasoline and Diesel Ranges

Sample ID Result Acceptable Range

Method Blank ND 10 mg/kg

L960319-LCS 83% Recovery 67-110%

ND Not Detected



NEVADA ENVIRONMENTAL LABORATORY

CLIENT: Western Technologies Inc. 
PROJECT NAME: Koch Materials 
PROJECT NUMBER: 4186JL080

METHOD: TCLP BY EPA 1311
MATRIX: SOIL

CLIENT ID: SP-01 
DATE SAMPLED: 3/18/96 
NEL ID: L9603168-01

PARAMETER

Cadmium
Chromium
Lead

CLIENT ID: Method Blank 
DATE SAMPLED:
NEL IDENTIFIED: 1311 BLK

PARAMETER

Cadmium
Chromium
Lead

ND - Not Detected

' ANALYST: JY

July 1992 & 3 METALS BY 6010A, July 1992

EXTRACTED:03/19/96
DIGESTED:03/20/96
ANALYZED:03/20/96

RESULT
mg/L

ND
ND
ND

EXTRACTED:03/19/96
DIGESTED:03/20/96
ANALYZED:03/20/96

RESULT
mg/L

ND
ND
ND

REPORTING
LIMIT

0.010 mg/L 
0.010 mg/L 
0.050 mg/L

REPORTING
LIMIT

0.010 mg/L 
0.010 mg/L 
0.050 mg/L

This report shall not be reproduced except in full, without the written approval of the laboratory.

NEVADA ENVIRONMENTAL LABORATORY

CLIENT Western Technologies Inc

PROJECT NAME Koch Materials

PROJECT NUMBER 41 86JL080 ANALYST JY

METHOD TCLP BY EPA 131 July 1992 METALS BY 6010A July 1992

MATRIX SOIL

CLIENT ID SP-0 EXTRACTED03/ 19/96

DATE SAMPLED 3/18/96 DIGESTED03/20/96

NEL ID L9603168-0l ANALYZED03/20/96

RESULT REPORTING

PARAMETER IftgI4 LIMIT

Cadmium ND 0.0 10 mg/L

Chromium ND 0.0 10 mg/L

Lead ND 0.050 mgIL

CLIENT ID Method Blank EXTRACTED03/19/96

DATE SAMPLED DIGESTED03/20/96

NEL IDENTIFIEDl3lI BLK ANALYZED03/20/96

RESULT REPORTING

PARAMETER LIMIT

Cadmium ND 0.OlOmg/L

Chromium ND 0.0 10 mg/L

Lead ND 0.050 mgfL

ND Not Detected

1/i/s report s/ia not be reproduced except in full without the written approval of the laboratory



NEVADA ENVIRONMENTAL LABORATORY

i

CLIENT: Western Technologies 
PROJECT NAME: Koch Materials 
PROJECT NUMBER: 4186JL080

CLIENT ID: SP-01
DATE SAMPLED: 03/18/96 ANALYZED: 03/25/96
NEL ID: L9603168-01 ANALYST: SJ

METHOD: 8240 VOLATILE ORGANIC COMPOUNDS BY EPA 8260A, September 1994
SAMPLE MATRIX: SOIL

RESULT REPORTING
COMPOUND us/ks LIMIT1

Acetone ND 1200pg/kg
Benzene ND 120pg/kg
Bromodichloromethane ND I20pg/kg
Bromoform ND, I20|ig/kg
Bromomethane ND 120pg/kg
2-Butanone ND 620pg/kg
Carbon disulfide . ND 120pg/kg
Carbon tetrachloride ND 120pg/kg
Chlorobenzene ND 120pg/kg
Chloroethane ND 120pg/kg
Chloroform ND 120ng/kg
Chloromcthane ND 120pg/kg
2-Chloroethyl vinyl ether ND 120ng/kg
Dibromochloromethane ND 120pg/kg
1,1 -Dichloroethane (1,1 -DCA) ND 120pg/kg
1,2-Dichloroethane (1.2-DCA) ND 120pg/kg
1,1-Dichloroethene (1,1-DCE) ND 120pg/kg
cis-1.2-DichIoroethene ND 120pg/kg
trans-1,2-Dichloroethene ND 120pg/kg
1,2-Dichloropropane ND 120pg/kg
cis-1.3-Dichloropropene ND 120pg/kg
trans-1,3-Dichloropropene ND 120pg/kg
Ethylbenzene ND 120pg/kg
2-Hexanone ND 620pg/kg
Methylene chloride ND 620pg/kg
(Dichloromethane)
4-Methyl-2-pentanone ND 620pg/kg

' Sample diluted 1:25. Dilluted due to matrix interference.

QUALITY CONTROL DATA:

Surrogate % Recovery

RESULT REPORTING
COMPOUND ug/ke LIMIT1

Styrene ND I20pg/kg
Tetrachloroethene (PCE) ND 120|ig/kg
1,1,2,2-Tetrachloroethane ND 120pg/kg
Toluene ND I20pg/kg
1,1,1-Trichloroethane (1,1,1-TCA) ND 120|ig/kg
1,1,2-TrichIoroethane (1,1,2-TCA) ND 120pg/kg
Trichloroethene (TCE) ND 120pg/kg
Vinyl acetate ND 120(ig/kg
Vinyl chloride ND 120pg/kg
m,p-Xylene ND 120pg/kg
o-Xylene ND I20pg/kg

Additional Parameters
1,3-Dichlorobenzene (m-DCB) ND 120|ig/kg
1,4-Dichlorobenzene (p-DCB) ND 120pg/kg
1,2-Dichlorobenzene (o-DCB) ND 120pg/kg

Acceptable Range

Dibromofluoromethane 93
ToIuene-d8 ' 94
4-Bromofluorobenzene 93

81-117% 
81-117% 
74-121%

ND - Not Detected

This report shall not be reproduced except in full, without the written approval of the laboratory.

NEVADA ENVIRONMENTAL LABORATORY

CLIENT Western Technologies

PROJECT NAME Koch Materials

PROJECT NUMBER 4186JL080

CLIENT ID SP-0l

DATE SAMPLED 03/18/96 ANALYZED 03/25/96

NEL ID L9603168-01 ANALYST SJ

METHOD 8240 VOLATILE ORGANIC COMPOUNDS BY EPA 8260A September 1994

SAMPLE MATRIX SOIL

RESULT REPORTING RESULT REPORTING

COMPOUND ug/kg LIMIT1 COMPOUND LIZ/kg LIMITL

Acetone ND l200jig/kg Styrene ND 120j.tg/kg

Benzcne ND 120jtg/kg Tetrachloroethene PCE ND l2Ojig/kg

Brornodichloromethane ND l2Ojig/kg 1122-Tetrachloroethane ND 120j.igfkg

Bromoforni ND 120jig/kg Toluene ND 120j.xg/kg

Bromomethane ND 20jig/kg 111 -Trichloroethane 1111 -TCA ND 20j.ig/kg

2-Butanone ND 620jig/kg 112-Trichloroethane l12-TCA ND I20j.ig/kg

Carbon disulfide ND 120 jig/kg Trichloroethene TCE ND 120 jig/kg

Carbon tetrachloride ND 20jig/kg Vinyl acetate ND 20j.ig/kg

Chlorobenzene ND 120 jig/kg Vinyl chloride ND 120 jig/kg

Chioroethane ND 120 jig/kg mp-Xylene ND 120 jig/kg

Chloroform ND 120 jig/kg o-Xylene ND 120 jig/kg

Chloromcthane ND 120 jig/kg

2-Chloroethyl vinyl ether ND 120 jig/kg Additional Parameters

Dibromochloromethane ND 120 jig/kg l3-Dichlorobcnzene m-DCB ND 120 jig/kg

1.1 -Dichloroethane 11 -DCA ND 2Ojig/kg 4-Dichlorobenzene p-DCB ND 2Ojig/kg

12-Dichloroethane I.2-DCA ND 120jxg/kg l2-Dichlorobenzene o-DCB ND 120j.sg/kg

1.1 -Dichloroethene 11 -DCE ND 120 jig/kg

cis-1.2-Dichloroethene ND l2Ojig/kg

trans-I 2-Dichloroethene ND 20j.xg/kg

1.2-Dichloropropane ND 120j.sg/kg

cis- .3-Dichloropropene ND 20j.ig/kg

trans-I 3-Dichloropropene ND 120 jig/kg

Ethylbenzene ND I20j.ig/kg

2-Hexanone ND 620pg/kg

Methylene chloride ND 620 jig/kg

Dichloromethane

4-MeLhyI-2-pentanone ND 620jig/kg

Sample diluted 125 Dilluted due to matrix interference

QUALITY CONTROL DATA

Surrogate Recovery Acceptable Range

Dibromotluoromethane 93 81-I 17%

Toluene-d8 94 81-I 17%

4-Bromofluorobenzene 93 74-121%

ND Not Detected

This report s/iou not be reproduced except in full without the written opproval of the laboratory



NEVADA ENVIRONMENTAL LABORATORY

CLIENT: Western Technologies 
PROJECT NAME: Koch Materials 
PROJECT NUMBER: 4186JL080

CLIENT ID: Method Blank
DATE SAMPLED: NA ANALYZED: 03/25/96
NEL ID: VBLK960332B ANALYST: SJ

METHOD: 8240 VOLATILE ORGANIC COMPOUNDS BY EPA 8260A, September 1994
SAMPLE MATRIX: SOIL

RESULT REPORTING RESULT REPORTING
COMPOUND ng/kg LIMIT COMPOUND ug/kg LIMIT

Acetone ND 25pg/kg Styrene ND 5pg/kg
Benzene ND 5pg/kg Tetrachloroethene (PCE) ND 5pg/kg
Bromodichloromethane ND 5pg/kg 1,1,2,2-Tetrachloroethane ND 5pg/kg
Bromoform ND 5pg/kg Toluene ND 5pg/kg
Bromomethane ND 5pg/kg 1,1,1 -Trichloroethane (1,1,1 -TCA) ND 5pg/kg
2-Butanonc . ND 25pg/kg 1,1,2-TrichIoroethane (1,1,2-TCA) ND 5pg/kg
Carbon disulfide ND 5pg/kg Trichloroethene (TCE) ND 5pg/kg
Carbon tetrachloride ND 5pg/kg Vinyl acetate ND 5pg/kg
Chlorobenzene ND 5|ig/kg Vinyl chloride ND 5pg/kg
Chloroethane ND 5pg/kg m,p-Xylene ND 5pg/kg
Chloroform ND 5|ig/kg o-Xylene ND Spg/Tcg
Chloromcthane ND 5pg/kg
2-Chloroethyl vinyl ether ND 5pg/kg Additional Parameters '
Dibromochloromethane ND 5pg/kg 1,3-Dichlorobenzene (m-DCB) ND 5pg/kg
1,1-Dichloroethane (1,1-DCA) ND 5pg/kg 1,4-Dichlorobenzene (p-DCB) ND 5pg/kg
1,2-Dichloroethane (1,2-DCA) ND 5pg/kg 1,2-Dichlorobenzene (o-DCB) ND 5pg/kg
1,1 -Dichloroethene (l, 1 -DCE) ND 5|ig/kg
cis-1.2-DichIoroethene ND 5pg/kg
trans-1,2-Dichloroethene ND 5pg/kg
1,2-Dichloropropane ND 5pg/kg
cis-!,3-Dichloropropene ND 5pg/kg
trans-1,3-Dichloropropene ND 5pg/kg
Ethylbenzene ND 5pg/kg
2-Hexanone ND 25pg/kg
Methylene chloride ND 25pg/kg
(Dichloromethane)
4-Methyl-2-pentanone ND 25pg/kg

QUALITY CONTROL DATA:

Surrotrate % Recovery Acceptable Range

Dibromofluoromethane 93 81-117%
Toluene-d8 93 81-117%
4-Bromofluorobenzene 90 74-121%

ND - Not Detected

This report shall not be reproduced except in full, without the written approval of the laboratory.

NEVADA ENVIRONMENTAL LABORATORY

CLIENT Western Technologies

PROJECT NAME Koch Materials

PROJECT NUMBER 41 86JL080

CLIENT ID Method Blank

DATE SAMPLED NA

NEL ID VBLK960332B

ANALYZED 03/25/96

ANALYST SJ

METHOD 8240 VOLATILE ORGANIC COMPOUNDS BY EPA 8260A September 1994

SAMPLE MATRIX SOIL

COMPOUND

RESULT REPORTING

uglkg LIMIT COMPOUND
RESULT REPORTING

gLhg UUI

Acetone

Benzene

Bromodichlorornethane

Bromoform

Bromomethane

2-Butanone

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

Ch loro form

Chloromethane

2-Chloroethyl vinyl ether

Dibromochloromethane

11 -Dichloroethane 1.1 -DCA

12-Dichioroethane 1.2-DCA
11 -Dichloroethene 11 -DCE

cis- .2-Dichloroethene

trans-I 2-Ltchloroethene

.2-Dichloropropane

cis- 3-Dichloropropene

trans-I 3-Dichloropropene

Ethylbenzene

2-Hexanone

Methylene chloride

Dichloromethane

4-Methyl-2-pentanone

ND 25 jig/kg

ND Sjig/kg

ND 5jig/kg

ND Sjig/kg

ND Sjig/kg

ND 25 jig/kg

ND Sjig/kg

ND 5jigfkg

ND Sjig/kg

ND Sjig/kg

ND
Sjig/lcg

ND 5jig/kg

ND Sjig/kg

ND Sjig/kg

ND Sjig/kg

ND Sjig/kg

ND Sjig/kg

ND Sjig/kg

ND Sjig/kg

ND Sjig/kg

ND Sjig/kg

ND Sjig/kg

ND Sjig/kg

ND 25 jig/kg

ND 25 jig/kg

ND 25 jig/kg

Styrene

Tetrachloroethene PCE
11 22-Tetrachloroethane

Toluene

111 -Trichloroethane 111 -TCA

11 2-Trichloroethane 11 2-TCA
Trichloroethene ICE
Vinyl acetate

Vinyl chloride

Additional Parameters

3-Dichlorobenzene m-DCB
.4-Dichlorobenzene p-DCB

I2-Dichlorobenzene o-DCB

QUALITY CONTROL DATA

Surrogate Recovery Acceptable Range

81-117%

81-117%

74- 12 1%

mp-Xylene

o-Xylene

ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND

jig/kg

jig/kg

jig/kg

jig/kg

Sjig/kg

jig/kg

SRg/kg

jig/kg

jig/kg

jig/kg

Sjigilcg

jig/kg

Sjig/kg

jig/kg

Dibromofluoromethane

Toluene-d8

4-Bromofluorobenzene

ND Not Detected

93

93

90

This report shall not he reproduced except in full without the written approval of the laboratory
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General Engineering 
Contractors 
Since 1958

4420 South Decatur Blvd. 
Las Vegas, Nevada 89103 

(702) 251-5800 
Fax (702) 251-1968

April 19, 1996

Western Technologies
3611 West Tompkins, Suite A
Las Vegas, Nevada 89103-5618

Attention: Tim Aten

Dear Mr. Aten:

Enclosed please find the weight tickets for the above referenced project. The tickets 
reflect the tonnage received on April 16 and 17, 1996. The total tonnage received was 511.12 
tons. I have enclosed an additional copy for the Koch Materials.

This is not an invoice. Once the soil has been thermally treated to Non-detection limits 
as confirmed by an outside independent laboratory, an invoice will be forwarded.

Las Vegas Paving Corp. strives to insure complete client satisfaction for each and every 
project. For all future projects, I will mail the weight tickets for the week on Friday. I hope 
this will alleviate future questions or problems regarding various projects.

If there are any questions or suggestions that you may have to help us serve you more 
efficiently, please call me at (702) 649-7423.

Thank you for your time and consideration.

Las Vegas Paving Corp. 
Hydrocarbon Remediation 
Job §6799 Weight Tickets
Koch Materials

Sincerely,

j

LAS VEGAS PAVING CORPORATION

JJojuicI

David C. Breault 
Operations Manager 
Hydrocarbon Remediation

Innovators in Recycling Asphalt Pavements

AVVEGASPAVINGCO
eneraI Engineering JgflJ 4420 South Decatur Blvd

Contractors

1996

as/egasNevada1o3

Western Technologies

36/1 West Tompkins Suite

Las Vegas Nevada 89103-5618

Attention Tim Men

Las Vegas Paving Corp

Hydrocarbon Remediation

Job 6799 Weight Tickets

Koch Materials

Dear Mr Aten

Enclosed please find the weight tickets for the above referenced project The tickets

reflect the tonnage received on April 16 and 17 1996 The total tonnage received was 511.12

tons have enclosed an additional copy for the Koch Materials

This is not an invoice Once the soil has been thermally treated to Non-detection limits

as confirmed by an outside independent laboratory an invoice will be forwarded

Las Vegas Paving Corp strives to insure complete client satisfaction for each and every

project For all future projects will mail the weight tickets for the week on Friday hope

this will alleviate future questions or problems regarding various projects

If there are any questions or suggestions that you may have to help us serve you more

efficiently please call me at 702 649-7423

Thank you for your time and consideration

Sincerely

LAS VEGAS PAVING CORPORATION

ioiJ2 .Jt
avid Breault

Operations Manager

Hydrocarbon Remediation

no ia tors in Recycling Asp halt Pavements
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04/24/1996 10:08 7026571577 NEL-LAS VEGAS PAGE 02

NEVADA ENVIRONMENTAL Las Vegas Division 
4206 Areata Way. Suite A • Las Vegas. MV 89030 

(702) 657-1010 • faxi (702) 657-1377 
1-600-566-5221

CLIENT: Western Technologies Inc.
3611 W. Tompkins Ave. 
Las Vegas, NV 89103

ATTN: Tim Aten

PROJECT NAME: Koch Materials-BMI Complex
PROJECT NUMBER: 4186JL080 NEL ID: L9604188

Attached arc the analytical results for samples in support of the above referenced project.

Samples submitted for this project on 04/17/96 were received in good condition and under chain of custody. 
Unless otherwise noted, no anomalies were associated with this project.

Should you have any questions or comments, please feel free to contact our Client Services department 
(702)657-1010.

84/24/1996 1888 7826571577 NEL-LAS VEGAS

NEVADA ENVIROU9EPçML
LABORATORY

CLIENT Western Technologies Inc

3611 Tompkins Ave

Las Vegas NV 89103

PAGE 82

Las Vegn Division

4208 hiatt Way Suite isa Vess NV 89030
102 657.1010 Tnt 702 657-1577

1-800-368.5221

A1TN Tim Aten

PROJECT NAME Koch Materials-BMJ Complex

PROJECT NUMBER 4186JL080 NEL ID L9604 188

Attached are the analytical results for samples in support of the above referenced project

Samples submitted for this project on 04/17/96 were received in good condition and under chain of custody

Unless otherwise noted no anomalies were associated with this project

Should you have any questions or comments please feel free to contact our Client Services department

702 657-1010

Laboratory Manager

Date



7026571577 NEL-LAS VEGAS04/24/1996 10:08
PAGE 03

NEVADA ENVIRONMENTAL LABORATORY

CLIENT: Western Technologies
PROJECT NAME: Koch Meterials-BMI Complex
PROJECT NUMBER: 4186JL080 ANALYST: JW

METHOD: TOTAL EXTRACTABLE PETROLEUM HYDROCARBONS by EPA 8015M, July 1992 
SAMPLE MATRIX: SOIL

DATE
CLIENT m SAMPLED NEL ID

RESULTS REPORTING
my/kg LIMIT EXTRACTED ANAf-Y/FD

KM-11 04/17/96 L9604188-01 32* 10mg/kg 04/17/96 04/17/96

Note: The detection limit for oil is 50 mg/kg 
* TPH components are in the range of diesel (C, - CM)

QUALITY CONTROL DATA (Total for Gasoline and Diesel Ranges): 
Sample ID Remit

Method Blank L960417-BLK ND
L960417-LCS 91 % Recovery

ND - Not Detected

Acceptable Ranye

<10 mg/kg 
67-110%

This report shall not be reproduced except In full, without the written approval of the laboratory.

04/24/1995 1009 7026571577 NELLAS VEGAS PAGE 03

NEVADA ENVIILONMEPIrAL LABORATORY

CLIENT Western Tcchnologiu

PROJECT NAME Koch Matenals-BMI Complex

PROJECT NUMBER 41 861L020 ANALYST JW

METHOD TOTAL EXTRACTABLE PETROLEUM HYDROCARBONS by EPA 801 SM July 1992

SAMPLE MATRIX SOIL

DATE RESULTS REPORTING

CUENTID SAMPLED NELID mgkg LIMiT EXTRACTED MiIALYZED

KM-Il 04/17/96 L9604188-0l 32 10mg/kg 04/17/96 04/17/96

Note The detection limit for oil is 50 mglcg

TPH components arc in the
range of diesel C9 C24

QUAL 177 COWTROL DATA Total for Gasoline and Diesel Ranges

Sagiple II Result Acceptable Range

Method Blank L96O4L7BLK ND 10 mg/kg

L960417-LCS 91%Recovery 67-110%

ND Not Detected

This report shall not be reproduced except In full without the written approval oft/is laboratory
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ATTACHMENT 23

LOU ITEM 6

NORTHWEST DRAINAGE DITCH INFORMATION

ATTACHMENT 23

LOU ITEM

NORTHWEST DRAINAGE DITCH INFORMATION
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ATTACHMENT 24

GROUNDWATER REMEDIATION EVALUATION

ATTACHMENT 24

GROUNDWATER REMEDIATION EVALUATION



KERR-MCGEE CHEMICAL CORPORATION
POST OFFICE BOX 55 • HENDERSON, NEVADA 89009

July 22, 1996

Mr. Allen Biaggi 
State of Nevada
Division of Environmental Protection 
333 WestNye Lane 
Carson City, Nevada 89710

Subject: First Half 1996 Performance Report
Chromium Mitigation Program

n
i

n

• >J

Enclosed are two copies of the First Half 1996, Semi-Annual Chromium Mitigation Program 
Report for the Kerr-McGee Chemical Corporation, Henderson facility.

This Report presents information regarding the groundwater interception, treatment and recharge 
systems of the chromium mitigation program.

If you have any questions or comments concerning this information, please contact me at (702) 
651-2234.

Sincerely,

t9wi
Susan M. CrowleA 
Staff Environmental Specialist

smc\GWCVLTR.WPD

cc: PSCorbett
WJGanus w/o attachment
Joe Livak (NV Division Environmental Protection)
RANapier
MJPorterfield w/o attachment 
TWReed

Jj

Copy 6

KERR-MCGEE CHEMICAL CORPORATION
POST OFFICE BOX 55 HENDERSON NEVADA 89009

July 22 1996

Mr Allen Biaggi

State of Nevada

Division of Environmental Protection

333 West Nye Lane

Carson City Nevada 89710

Subject First Half 1996 Performance Report

Chromium Mitigation Program

Enclosed are two copies of the First Half 1996 Semi-Annual Chromium Mitigation Program

Report for the Kerr-McGee Chemical Corporation Henderson facility

This Report presents information regarding the groundwater interception treatment and recharge

systems of the chromium mitigation program

If you have any questions or comments concerning this information please contact me at 702
651-2234

Sincerely

Susan Crowle
Staff Environmental Specialist

smC\GWCVLTR.WPD

cc PSCorbett

WJGanus w/o attachment

Joe Livak NV Division Environmental Protection

RANapier

MJPorterfield w/o attachment

TWReed

Copy



0

!•']

’ SEMI-ANNUAL PERFORMANCE REPORT

! CHROMIUM MITIGATION PROGRAM

KERR-McGEE CHEMICAL CORPORATION 

i: HENDERSON, NEVADA

JANUARY-JUNE 1996

: '3 

L :,i

i ; Submitted in Accordance with:

:7

; ’j

Chromium Mitigation Program 
Consent Order 

September 9,1986

*5
$

Prepared by:

Thomas W. Reed 
Hydrology Department 

Kerr-McGee Corporation

July 26, 1996

Susan Crowley, Environmental Engineer 
Kerr-McGee Chemical Corporation 

Henderson, Nevada

■5

SEMI-ANNUAL PERFORMANCE REPORT
CHROMIUM MITIGATION PROGRAM

KERR-McGEE CHEMICAL CORPORATION
HENDERSON NEVADA

JANUARY JUNE 1996

Submitted in Accordance with

Chromium Mitigation Program

Consent Order

September 1986

Prepared by

Thomas Reed

Hydrology Department

Kerr-McGee Corporation

July 26 1996
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SEMI-ANNUAL PERFORMANCE REPORT 

CHROMIUM MITIGATION PROGRAM 

KERR-McGEE CHEMICAL CORPORATION 

HENDERSON, NEVADA

INTRODUCTION

ri
i..

In accordance with the Consent Order for cleanup of chromium contaminated groundwater at the
r ‘'i :
■ ■ Henderson facility, finalized September 9, 1986, Kerr-McGee Chemical Corporation (KMCC)

■ j submits this semi-annual performance report to the Nevada Department of Environmental Protection.

..... This report, covering the period January through June, 1996, summarizes performance data for the!''t

groundwater treatment plant and evaluates the effectiveness of the groundwater interception and 

; ' treatment system installed to carry out the chromium mitigation program.

GROUNDWATER SURFACE CONFIGURATION

i
Figure 1 illustrates the Consent Order Monitoring Area as defined in Appendix D of the Consent

•. t
j.; Order, and shows the locations of all groundwater interceptor and monitor wells installed by KMCC

within this area. Appendix A of this report lists monthly groundwater elevations recorded since 

January 1994 in wells within the Consent Order area.

The water table configuration is presented in two formats, potentiometric surface maps and cross

sections for the first half of 1996, reflecting quarterly groundwater level measurements. Figure 2

shows the potentiometric surface within the consent order monitoring area for the first quarter of

SEMI-ANNUAL PERFORMANCE REPORT

CHROMIUM MITIGATION PROGRAM
KERR-McGEE CHEMICAL CORPORATION

HENDERSON NEVADA

INTRODUCTION

In accordance with the Consent Order for cleanup of chromium contaminated groundwater at the

Henderson facility finalized September 1986 Kerr-McGee Chemical Corporation KMCC

submits this semi-annual performance report to the Nevada Department of Environmental Protection

This report covering the period January through June 1996 summarizes performance data for the

groundwater treatment plant and evaluates the effectiveness of the groundwater interception and

treatment system installed to carry out the chromium mitigation program

GROUNDWATER SURFACE CONFIGURATION

Figure illustrates the Consent Order Monitoring Area as defined in Appendix of the Consent

Order and shows the locations of all groundwater interceptor and monitor wells installed by KMCC

within this area Appendix of this report lists monthly groundwater elevations recorded since

January 1994 in wells within the Consent Order area

The water table configuration is presented in two formats potentiometric surface maps and cross

sections for the first half of 1996 reflecting quarterly groundwater level measurements Figure

shows the potentiometric surface within the consent order monitoring area for the first quarter of



i

1996. Groundwater elevation data were recorded on March 15, 1996. Figure 3 presents a 

cross-section of the groundwater interceptor line for the same date. Figures 4 and 5 present the same 

type map and cross-section for the second quarter of 1996, based on groundwater elevation data 

recorded on June 20,1996. The static water level shown on the cross-sections represents the Consent 

Order reference groundwater elevation, established September 14, 1987, prior to startup of the 

interception system. Groundwater elevations continue to confirm that water levels in the Consent 

Order monitoring area have stabilized since the discharge of cooling water to the beta ditch was 

discontinued in November, 1987.

CONTINUOUS WATER LEVEL RECORDERS

Wells M-78 and M-80 (Figure 1) are equipped with continuous water level recorders. Appendix B 

contains copies of the recorder charts generated during the first half of 1996. The charts for M-80 

(within the trench recharge area) and M-78 (upgradient from the trench area) display similar 

groundwater level variations indicating that recharge from the trenches is not adversely affecting 

groundwater levels in the area.

;;; INTERCEPTOR SYSTEM PERFORMANCE

... Figures 2 through 5 show the potentiometric surface configuration in the interceptor area during the

: ;j first half of 1996. Cross-sections show that drawdown consistently exceeded the one foot below

reference water level criterion across the entire interceptor well line.

■ii
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1996 Groundwater elevation data were recorded on March 15 1996 Figure presents

cross-section of the groundwater interceptor line for the same date Figures and present the same

type map and cross-section for the second quarter of 1996 based on groundwater elevation data

recorded on June 20 1996 The static water level shown on the cross-sections represents the Consent

Order reference groundwater elevation established September 14 1987 prior to startup of the

interception system Groundwater elevations continue to confirm that water levels in the Consent

Order monitoring area have stabilized since the discharge of cooling water to the beta ditch was

discontinued in November 1987

CONTINUOUS WATER LEVEL RECORDERS

Wells M-78 and M-80 Figure are equipped with continuous water level recorders Appendix

contains copies of the recorder charts generated during the first half of 1996 The charts for M-80

within the trench recharge area and M-78 upgradient from the trench area display similar

groundwater level variations indicating that recharge from the trenches is not adversely affecting

groundwater levels in the area

INTERCEPTOR SYSTEM PERFORMANCE

Figures through show the potentiometric surface configuration in the interceptor area during the

first half of 1996 Cross-sections show that drawdown consistently exceeded the one foot below

reference water level criterion across the entire interceptor well line



Although the potentiometric surface maps (Figures 2 and 4) do not generally show overlapping 

drawdown cones along the entire interceptor line, the cross-sections show the majority of interceptor 

wells are drawn down to the Muddy Creek Clay. Drawdowns to this degree indicate that the alluvial 

aquifer is locally being depleted of water and that interception of groundwater has been maximized 

with this recovery system.

Unrelated to the interception program, groundwater levels have declined across the area due to the 

discontinuation of upgradient water infiltration from the Beta Ditch. Since 1987, the Beta Ditch has 

been utilized almost exclusively for stormwater flow.

:: ’■

In May, 1990, KMCC began monthly analyses for chromium in several other wells located both 

upgradient and downgradient from the recharge trench. The data are shown in Table 1, and are 

presented graphically as Figures 6 and 7. The M-70 series wells presented in Figure 6 are located 

upgradient from the recharge trench. The M-80 series wells presented in Figure 7 are located 

downgradient from the recharge trench. The M-70 series wells show a gradual increase in chromium 

concentrations while the M-80 series wells exhibit a leveling off or decline in chromium 

concentrations during the first half of 1996.. The decline in chromium concentrations can be 

attributed to the efficient functioning of the extraction and recharge portions of the groundwater 

treatment system.
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Although the potentiometric surface maps Figures and do not generally show overlapping

drawdown cones along the entire interceptor line the cross-sections show the majority of interceptor

wells are drawn down to the Muddy Creek Clay Drawdowns to this degree indicate that the alluvial

aquifer is locally being depleted of water and that interception of groundwater has been maximized

with this recovery system

Unrelated to the interception program groundwater levels have declined across the area due to the

discontinuation of upgradient water infiltration from the Beta Ditch Since 1987 the Beta Ditch has

been utilized almost exclusively for stormwater flow

In May 1990 KMCC began monthly analyses for chromium in several other wells located both

upgradient and downgradient from the recharge trench The data are shown in Table and are

presented graphically as Figures and The M-70 series wells presented in Figure are located

upgradient from the recharge trench The M-80 series wells presented in Figure are located

downgradient from the recharge trench The M-70 series wells show gradual increase in chromium

concentrations while the M-80 series wells exhibit leveling off or decline in chromium

concentrations during the first half of 1996 The decline in chromium concentrations can be

attributed to the efficient functioning of the extraction and recharge portions of the groi.mdwater

treatment system
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Chromium concentration data from the five Consent Order Appendix J wells (see Figure 8) are 

contained in Table 3. Figure 9 presents these data graphically. During the first half of 1996 well M- 

11 displayed a decline in chromium concentration. Wells M-36 and M-72, downgradient from M-l 1 

but still upgradient from the recharge trenches, showed a gradual increase in chromium. Wells M-86 

and M-23, downgradient from the recharge system, continue to level off or decline in chromium 

concentration.

i

i •.

:

f'i

r.
!
i. »

! I 
(■

KMCC instituted a management program to assure maximization of groundwater removal at the 

individual well locations along the interceptor line by focusing on those wells showing the highest 

chromium concentrations. Figure 10 portrays chromium concentration for each interceptor well for 

the past year. Discharge rates for each well are monitored and adjusted to provide maximum recovery 

of chromium based on the potentiometric surface configuration, chromium concentration, and well 

production capability. Table 2 lists the pumping rate of each interceptor well for the months of 

December, 1991 through 1995, as compared to June, 1996.
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Chromium concentration data from the five Consent Order Appendix wells see Figure are

contained in Table Figure presents these data graphically During the first half of 1996 well

11 displayed decline in chromium concentration Wells M-36 and M-72 downgradient from M-1

but still upgradient from the recharge trenches showed gradual increase in chromium Wells M-86

and M-23 downgradient from the recharge system continue to level off or decline in chromium

concentration

KMCC instituted management program to assure maximization of groundwater removal at the

individual well locations along the interceptor line by focusing on those wells showing the highest

chromium concentrations Figure 10 portrays chromium concentration for each interceptor well for

the past year Discharge rates for each well are monitored and adjusted to provide maximum recovery

of chromium based on the potentiometric surface configuration chromium concentration and well

production capability Table lists the pumping rate of each interceptor well for the months of

December 1991 through 1995 as compared to June 1996
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IMPACT OF DISPOSAL SYSTEM ON DOWNGRADIENT 

WATER LEVELS

The Disposal Contingency Plan (Appendix J) of the Consent Order identifies specific monitor wells 

that are to be utilized to evaluate any water level impact from recharge of treated water into the 

alluvium. Fifteen wells are monitored monthly for groundwater levels. Figure 8 shows the location 

of these wells. Data presented in Appendix A show that groundwater elevations have stabilized in 

that portion of the facility downgradient from the recharge system (evidenced by wells M-47, M-23, 

and M- 49), and have continued to decline.

CHROMIUM TREATMENT SYSTEM EFFECTIVENESS

' The Consent Order specifies the following effluent concentration limits for the treatment plant

1; . .
! discharge water:

' Monthly average

i
Total Chromium 1.7 mg/1

: • Hexavalent Chromium 0.05 mg/1
>;. i.. <

Maximum single value on a composite sample

! ^ Total Chromium 3.4 mg/1
Hexavalent Clxromium 0.1 mg/1

..j

• Table 4 updates the treatment plant feed and discharge chromium concentration data with data for the

first half of 1996. Total Chromium and Hexavalent Chromium values for the first half of 1996 did 

■ not exceed either the monthly permissible average or the maximum composite sample value.

5

IMPACT OF DISPOSAL SYSTEM ON DOWNGRADIENT
WATER LEVELS

The Disposal Contingency Plan Appendix of the Consent Order identifies specific monitor wells

that are to be utilized to evaluate any water level impact from recharge of treated water into the

alluvium Fifteen wells are monitored monthly for groundwater levels Figure shows the location

of these wells Data presented in Appendix show that groundwater elevations have stabilized in

that portion of the facility downgradient from the recharge system evidenced by wells M-47 M-23

and M- 49 and have continued to decline

CHROMIUM TREATMENT SYSTEM EFFECTIVENESS

The Consent Order specifies the following effluent concentration limits for the treatment plant

discharge water

Monthly average

Total Chromium 1.7 mg/i

Hexavalent Chromium 0.05 mg/I

Maximum single value on composite sample

Total Chromium 3.4 mg/i

Hexavalent Chromium 0.1 mg/i

Table updates the treatment plant feed and discharge chromium concentration data with data for the

first half of 1996 Total Chromium and Hexavaient Chromium values for the first half of 1996 did

not exceed either the monthly permissible average or the maximum composite sample value
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RECOVERY/TREATMENT SYSTEM MAINTENANCE

Approximately every twenty days, the electrodes in the treatment plant's electrolytic cells deteriorate 

to the point they require replacement. During electrode replacement, a backup cell is placed in active 

service in the circuit to maintain groundwater treatment.

Engine hour meters determine the average number of hours per day individual pumps operate. Six 

of the interceptor wells utilize a time-marking device that shuts the pump off for a pre-determined 

amount of time if the well runs dry. If a pump spends a significant amount of time shut down, overall 

recovery can be increased by decreasing the pump rate, allowing a smaller discharge to occur a 

greater percentage of the time. Well discharge rates are adjusted periodically, as engine hour meters 

show either continuous pumping or a low percentage of pumping time.

All interceptor wells are checked for operation each day; flow rates are recorded for each well twice 

weekly. Flowmeter readings (total volume) are recorded for each time-marking well twice weekly. 

These records indicate when a pump needs to be replaced or a flow rate adjusted. In addition, other 

maintenance associated with maintaining treatment plant operations was performed. During the 

second half of 1995, maintenance work was performed on the pumping systems in recovery wells I-I 

(1/23-30), I-N (4/10-18), and I-D (4/17-18), and I-H (5/13-15). Low current system shutdowns were 

noted on 1/22,1/24,1/25,2/26, and 3/22. The average down time for the system during each of these 

shutdowns was 2 hours.

6

RECOVERY/TREATMENT SYSTEM MAINTENANCE

Approximately every twenty days the electrodes in the treatment plants electrolytic cells deteriorate

to the point they require replacement During electrode replacement backup cell is placed in active

service in the circuit to maintain groundwater treatment

Engine hour meters determine the average number of hours per day individual pumps operate Six

of the interceptor wells utilize time-marking device that shuts the pump off for pre-determined

amount of time ifthe well runs dry If pump spends significant amount of time shut down overall

recovery can be increased by decreasing the pump rate allowing smaller discharge to occur

greater percentage of the time Well discharge rates are adjusted periodically as engine hour meters

show either continuous pumping or low percentage of pumping time

All interceptor wells are checked for operation each day flow rates are recorded for each well twice

weekly Flowmeter readings total volume are recorded for each time-marking well twice weekly

These records indicate when pump needs to be replaced or flow rate adjusted In addition other

maintenance associated with maintaining treatment plant operations was performed During the

second half of 1995 maintenance work was performed on the pumping systems in recovery wells I-I

1/23-30 I-N 4/10-18 and I-D 4/17-18 and I-H 5/13-15 Low current system shutdowns were

noted on 1/22 1/24 1/25 2/26 and 3/22 The average down time for the system during each of these

shutdowns was hours



CONCLUSIONS

• Discharge chromium concentrations for the treatment facility are below established requirements.

• No adverse impacts to downgradient groundwater levels have been observed as a result of returning 

treated groundwater to the near-surface aquifer via the recharge galleries. Chromium concentrations

! ' in the majority of monitor wells immediately downgradient from the recharge trenches have stabilized

or declined indicating that the recharge system is functioning properly. Chromium concentrations
i

in monitor wells immediately downgradient from the groundwater interception wells have also
n

: ' declined or stabilized in response to more efficient capture of the groundwater chromium plume.

I . /

: - PROPOSED FUTURE ACTIVITIES

KMCC will continue to record water levels in the consent order area on a quarterly basis. Quarterly

;>>
' " potentiometric surface maps and cross-sections will be developed. The effect of changing the

pumping rates of the interceptor wells will be monitored, and appropriate responses (i.e.- future pump 

rate adjustments) will be taken to assure optimal drawdown and plume interception.

;'-i
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CONCLUSIONS

Discharge chromium concentrations for the treatment facility are below established requirements

No adverse impacts to downgradient groundwater levels have been observed as result of returning

treated groundwater to the near-surface aquifer via the recharge galleries Chromium concentrations

in the majority of monitor wells immediately downgradient from the recharge trenches have stabilized

or declined indicating that the recharge system is fUnctioning properly Chromium concentrations

in monitor wells immediately downgradient from the groundwater interception wells have also

declined or stabilized in response to more efficient capture of the groundwater chromium plume

PROPOSED FUTURE ACTIVITIES

KMCC will continue to record water levels in the consent order area on quarterly basis Quarterly

potentiometric surface maps and cross-sections will be developed The effect of changing the

pumping rates of the interceptor wells will be monitored and appropriate responses i.e.- fUture pump

rate adjustments will be taken to assure optimal drawdown and plume interception
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TABLE 1

TOTAL CHROMIUM (mg/1)
IN SELECTED MONITOR WELLS 
KMCC HENDERSON NEVADA

DATE
M-71

WELL

M-73

#

M-84 M-88

Jul-91 7.00 0.83 0.14 0.43
Aug-91 9.80 0.84 0.24 0.55
Sep-91 10.00 0.94 0.02 0.40
Oct-91 10.20 0.90 0.29 0.61
Nov-91 10.20 0.94 0.44 0.56
Dec-91 11.20 0.97 0.45 0.58
Jan-92 12.00 1.00 0.27 0.72
Feb-92 12.00 1.00 0.29 0.70
Mar-92 16.00 1.10 0.30 0.80
Apr-92 16.60 0.84 0.21 0.80
May-92 12.00 0.87 0.34 0.55
Jun-92 11.00 0.89 0.43 0.39
Jul-92 11.60 0.96 1.40 0.53

Aug-92 12.00 1.00 0.87 0.56
Sep-92 12.00 1.30 1.30 0.69
Oct-92 11.60 1.30 1.20 0.76
Nov-92 11.60 1.40 1.10 0.68
Dec-92 10.80 1.30 1.10 0.75
Jan-93 10.40 1.30 1.20 0.74
Feb-93 10.00 1.20 1.20 0.69
Mar-93 10.40 1.30 1.60 0.70
Apr-93 10.80 1.40 2.10 0.72
May-93 9.90 1.40 2.30 0.59
Jun-93 11.00 1.80 3.10 1.00
Jul-93 10.80 1.80 2.70 0.74

Aug-93 11.80 2.00 2.10 0.75
Sep-93 10.00 2.20 2.20 0.80
Oct-93 10.40 2.50 2.30 0.74
Nov-93 11.20 2.70 3.00 0.80
Dcc-93 10.80 2.90 3.60 0.79

TABLE

TOTAL CHROMIUM mg/I

IN SELECTED MONITOR WELLS

KMCC HENDERSON NEVADA

WELL
DATE

M-71 M-73 M-84 M-88

Jul-91 7.00 0.83 0.14 0.43

Aug-91 9.80 0.84 0.24 0.55

Sep-91 10.00 0.94 0.02 0.40

Oct-91 10.20 0.90 0.29 0.61

Nov-91 10.20 0.94 0.44 0.56

Dec-91 11.20 0.97 0.45 0.58

Jan-92 12.00 1.00 0.27 0.72

Feb-92 12.00 1.00 0.29 0.70

Mar-92 16.00 1.10 0.30 0.80

Apr-92 16.60 0.84 0.21 0.80

May-92 12.00 0.87 0.34 0.55

Jun-92 11.00 0.89 0.43 0.39

Jul-92 11.60 0.96 1.40 0.53

Aug-92 12.00 1.00 0.87 0.56

Sep-92 12.00 1.30 1.30 0.69

Oct-92 11.60 1.30 1.20 0.76

Nov-92 11.60 1.40 1.10 0.68

Dec-92 10.80 1.30 1.10 0.75

Jan-93 10.40 1.30 1.20 0.74

Feb-93 10.00 1.20 1.20 0.69

Mar-93 10.40 1.30 1.60 0.70

Apr-93 10.80 1.40 2.10 0.72

May-93 9.90 1.40 2.30 0.59

Jun-93 11.00 1.80 3.10 1.00

Jul-93 10.80 1.80 2.70 0.74

Aug-93 11.80 2.00 2.10 0.75

Sep-93 10.00 2.20 2.20 0.80

Oct-93 10.40 2.50 2.30 0.74

Nov-93 11.20 2.70 3.00 0.80

Dcc-93 10.80 2.90 3.60 0.79



TABLE 1 (cont)

TOTAL CHROMIUM (mg/I)
IN SELECTED MONITOR WELLS 
KMCC HENDERSON NEVADA

DATE
M-71

WELL

M-73 M-84 M-88

Jan-94 10.00 3.00 2.90 0.65
Feb-94 11.00 3.20 3.00 0.67
Mar-94 10.00 3.10 2.40 0.59
Apr-94 12.00 4.30 2.40 0.71
May-94 11.60. 4.40 2.50 0.70
Jun-94 10.80 4.50 1.50 0.54
Jul-94 9.60 4.40 1.40 0.62

Aug-94 10.60 5.60 1.30 0.71
Sep-94 10.80 5.60 7.20 0.53
Oct-94 12.00 5.80 3.30 0.50
Nov-94 12.40 5.60 5.80 0.60
Dec-94 12.80 5.40 5.40 0.62
Jan-95 18.00 6.40 6.60 0.60
Feb-95 16.00 6.60 5.80 0.52
Mar-95 13.60 5.80 4.20 0.57
Apr-95 12.40 5.80 3.00 0.52
May-95 11.60 5.60 2.40 0.48
Jun-95 12.00 6.20 1.70 0.52
Jul-95 12.40 6.20 1.80 0.52

Aug-95 14.80 6.60 3.40 0.51
Sep-95 16.60 7.60 5.90 0.52
Oct-95 16.00 6.00 8.60 0.52
Nov-95 15.20 6.20 9.80 0.53
Dec-95 14.80 5.60 10.00 0.47
Jan-96 18.00 6.40 10.20 0.54
Feb-96 18.00 7.00 5.40 0.55
Mar-96 17.00 6.90 2.70 0.53
Apr-96 14.80 6.00 6.20 0.59
May-96 15.60 6.80 9.00 0.61
Jun-96 16.00 5.80 2.70 0.53

TABLE cont

TOTAL CHROMIUM mg/I

IN SELECTED MONITOR WELLS

KMCC HENDERSON NEVADA

WELL

DATE

M-71 M-73 M-84 M-88

Jan-94 10.00 3.00 2.90 0.65

Feb-94 11.00 3.20 3.00 0.67

Mar-94 10.00 3.10 2.40 0.59

Apr-94 12.00 4.30 2.40 0.71

May-94 11.60 4.40 2.50 0.70

Jun-94 10.80 4.50 1.50 0.54

Jul-94 9.60 4.40 1.40 0.62

Aug-94 10.60 5.60 1.30 0.71

Sep-94 10.80 5.60 7.20 0.53

Oct-94 12.00 5.80 3.30 0.50

Nov-94 12.40 5.60 5.80 0.60

Dec-94 12.80 5.40 5.40 0.62

Jan-95 18.00 6.40 6.60 0.60

Feb-95 16.00 6.60 5.80 0.52

Mar-95 13.60 5.80 4.20 0.57

Apr-95 12.40 5.80 3.00 0.52

May-95 11.60 5.60 2.40 0.48

Jun-95 12.00 6.20 1.70 0.52

Jul-95 12.40 6.20 1.80 0.52

Aug-95 14.80 6.60 3.40 0.51

Sep-95 16.60 7.60 5.90 0.52

Oct-95 16.00 6.00 8.60 0.52

Nov-95 15.20 6.20 9.80 0.53

Dec-95 14.80 5.60 10.00 0.47

Jan-96 18.00 6.40 10.20 0.54

Feb-96 18.00 7.00 5.40 0.55

Mar-96 17.00 6.90 2.70 0.53

Apr-96 14.80 6.00 6.20 0.59

May-96 15.60 6.80 9.00 0.61

Jun-96 16.00 5.80 2.70 0.53



TABLE 2

INTERCEPTOR WELL DISCHARGE RATES 

DISCHARGE RATE (GPM)

WELL //
DEC.
1991

DEC.
1992

DEC.
1993

DEC.
1994

DEC.
1995

JUNE
1996

I-A 2.5 2.4 2.7 2.7 2.2 2.0
I-B 2.0 1.9 2.2 2.3 1.6 1.4
I-C 3.8 3.8 4.0 1.1 3.1 3.0
I-D 1.0 1.0 1.0 0.7 0.9 0.8
r-E 1.4 1.0 2.0 0.8 0.8 0.3
I-F 11.7 6.2 6.3 4.2 5.2 7.0
I-G 1.1 0.3 0.3 0.2 0.5 0.1
I-H 1.4 1.2 2.1 0.7 1.0 0.4
M 7.1 6.7 6.5 5.8 7.0 7.2
I-J 4.6 4.5 4.5 3.9 3.8 4.4
I-K 40 T9 T9 3.0 2.4 2.4
I-L 1.7 1.4 1.2
I-M 2.7 2.8 2.6
I-N 1.7 2.9 2.1
1-0 03 _L8 L9

TOTAL 40.9 32.9 35.5 31.5 40.4 36.8

TABLE

INTERCEPTOR WELL DISCHARGE RATES
DISCHARGE RATE GPM

DEC DEC DEC DEC DEC JUNE

WELL/I 1991 1992 1993 1994 1995 1996

1-A 2.5 2.4 2.7 2.7 2.2 2.0

I-B 2.0 1.9 2.2 2.3 1.6 1.4

1-C 3.8 3.8 4.0 3.1 3.0

I-D 1.0 1.0 1.0 0.7 0.9 0.8

I-E 1.4 1.0 2.0 0.8 0.8 0.3

1-F 11.7 6.2 6.3 4.2 5.2 7.0

1-0 1.1 0.3 0.3 0.2 0.5

1-H 1.4 1.2 2.1 0.7 1.0 0.4

1-1 7.1 6.7 6.5 5.8 7.0 7.2

1-J 4.6 4.5 4.5 3.9 3.8 4.4

I-K IS 3.0 2.4 2.4

1-L 1.7 1.4 1.2

1-M 2.7 2.8 2.6

1-N 1.7 2.9 2.1

I-0

TOTAL 40.9 32.9 35.5 31.5 40.4 36.8



TABLES

(■:
TOTAL CHROMIUM CONCENTRATION (mg/1) 

IN APPENDIX J WELLS 
KERR-McGEE CHEMICAL CORPORATION 

HENDERSON, NEVADA

DATE
M-ll M-23

WELL#

M-36 M-72 M-86

Jul-90 34.00 1.50 5.50 4.30 0.04
Aug-90 37.00 1.40 5.20 4.60 0.19
Scp-90 36.00 1.40 5.50 5.00 0.21
Oct-90 36.00 1.30 5.40 5.30 0.12

Nov-90 38.00 1.40 5.40 5.30 0.14
Dec-90 37.00 1.30 5.50 5.30 0.13
Jan-91 41.00 1.20 5.50 5.70 0.13
Feb-91 42.00 1.10 11.60 6.20 0.20
Mar-91 44.00 ' 1.10 5.70 6.20 0.27
Apr-91 43.00 1.10 5.80 6.40 0.29
May-91 36.00 1.00 5.40 6.40 0.32
Jun-91 36.00 1.00 5.40 6.40 0.32
Jul-91 42.00 0.94 5.60 5.50 0.46

Aug-91 43.00 1.10 6.00 6.20 0.92
Sep-91 41.00 1.30 6.20 6.60 1.80
Oct-91 40.00 1.30 6.00 6.40 2.60

Nov-91 40.00 1.30 6.20 6.60 3.40
Dcc-91 38.00 1.30 6.00 7.00 3.30
Jan-92 38.00 1.40 6.80 7.00 3.30
Feb-92 40.00 1.40 7.00 7.40 2.90
Mar-92 48.00 1.30 11.00 13.00 1.40
Apr-92 40.00 1.50 8.60 8.50 1.20
May-92 44.00 1.20 7.40 7.30 0.62
Jun-92 42.00 1.20 6.40 5.70 1.10
Jul-92 45.00 1.10 7.80 7.20 1.80

Aug-92 44.00 1.20 8.20 7.20 2.70
Sep-92 43.00 1.20 7.60 6.80 4.00
Oct-92 41.00 1.20 8.00 6.80 4.10
Nov-92 44.00 1.20 8.70 7.60 4.90
Dec-92 44.00 1.10 9.20 7.40 5.30
Jan-93 48.00 1.00 9.20 7.20 6.00
Feb-93 53.00 0.99 10.00 7.60 5.80
Mar-93 58.00 0.97 10.00 6.80 6.20
Apr-93 56.00 0.98 10.20 7.40 6.60
May-93 59.00 0.82 9.20 6.40 5.40
Jun-93 48.00 1.40 18.00 5.60 5.20

TABLE

TOTAL CHROMIUM CONCENTRATION mg/I

IN APPENDIX WELLS

KERR-McGEE CHEMICAL CORPORATION

HENDERSON NEVADA

WELL
DATE

M-11 M-23 M-36 M-72 M-86

Jul-90 34.00 1.50 5.50 4.30 0.04

Aug-90 37.00 1.40 5.20 4.60 0.19

Sep-90 36.00 1.40 5.50 5.00 0.21

Oct-90 36.00 1.30 5.40 5.30 0.12

Nov-90 38.00 1.40 5.40 5.30 0.14

Dec-90 37.00 1.30 5.50 5.30 0.13

Jan-91 41.00 1.20 5.50 5.70 0.13

Feb-91 42.00 1.10 11.60 6.20 0.20

Mar-91 44.00 1.10 5.70 6.20 0.27

Apr-91 43.00 1.10 5.80 6.40 0.29

May-91 36.00 1.00 5.40 6.40 0.32

Jun-91 36.00 1.00 5.40 6.40 0.32

Jul-91 42.00 0.94 5.60 5.50 0.46

Aug-91 43.00 1.10 6.00 6.20 0.92

Sep-91 41.00 1.30 6.20 6.60 1.80

Oct-91 40.00 1.30 6.00 6.40 2.60

Nov-91 40.00 1.30 6.20 6.60 3.40

Dec-91 38.00 1.30 6.00 7.00 3.30

Jan-92 33.00 1.40 6.30 7.00 3.30

Feb-92 40.00 1.40 7.00 1.40 2.90

Mar-92 48.00 1.30 11.00 13.00 1.40

Apr-92 40.00 1.50 8.60 8.50 1.20

May-92 44.00 1.20 7.40 7.30 0.62

Jun-92 42.00 1.20 6.40 5.70 1.10

Jul-92 45.00 1.10 7.80 7.20 1.80

Aug-92 44.00 1.20 8.20 7.20 2.70

Sep-92 43.00 1.20 7.60 6.80 4.00

Oct-92 41.00 1.20 8.00 6.80 4.10

Nov-92 44.00 1.20 8.70 7.60 4.90

Dec-92 44.00 1.10 9.20 7.40 5.30

Jan-93 48.00 1.00 9.20 7.20 6.00

Feb-93 53.00 0.99 10.00 7.60 5.80

Mar-93 58.00 0.97 10.00 6.80 6.20

Apr-93 56.00 0.98 10.20 7.40 6.60

May-93 59.00 0.82 9.20 6.40 5.40

Jun-93 48.00 1.40 18.00 5.60 5.20



TABLE 3 (cont)

TOTAL CHROMIUM CONCENTRATION (mg/1) 
IN APPENDIX J WELLS 

KERR-McGEE CITEMICAL CORPORATION 
HENDERSON, NEVADA

t '■

DATE
M-ll M-23

WELL#

M-36 M-72 M-86

Jul-93 51.00 0.87 11.60 7.40 5.00
Aug-93 50.00 0.89 12.00 7.80 4.60
Scp-93 47.00 0.93 11.60 8.40 5.80
Oct-93 45.00 0.89 13.20 8.60 6.00

Nov-93 42.00 0.98 14.40 8.80 5.80
Dec-93 36.00 0.94 14.00 9.20 4.30
Jan-94 38.00 0.90 14.80 8.60 4.40
Feb-94 40.00 0.88 15.40 9.20 4.80
Mar-94 37.00 0.91 15.20 9.40 4.10
Apr-94 33.00 1.00 16.40 9.20 5.00
May-94 34.00 1.10 16.40 9.40 5.60
Jun-94 30.60 1.00 15.80 9.40 4.40
Jul-94 36.00 0.90 14.80 8.80 3.80

Aug-94 33.00 1.08 16.40 9.40 4.00
Sep-94 31.00 0.96 16.00 9.60 5.20
Oct-94 32.00 1.00 16.40 9.40 6.60
Nov-94 1.10 16.40 9.20 7.60
Dec-94 1.10 15.60 9.20 7.60
Jan-95 1.40 18.00 10.40 9.00
Feb-95 1.40 22.00 12.00 10.00
Mar-95 1.30 17.60 11.20 10.00
Apr-95 1.30 16.00 10.40 9.20
May-95 1.40 17.60 9.60 9.20
Jun-95 1.50 19.20 10.40 9.60
Jul-95 40.00 1.50 18.80 10.80 10.40

Aug-95 40.00 1.60 19.20 10.80 9.60
Sep-95 32.00 1.80 22.40 12.40 10.40
Oct-95 44.00 1.60 20.00 12.00 8.80
Nov-95 42.00 1.70 20.00 12.00 6.80
Dec-95 41.00 1.80 20.00 11.60 6.20
Jan-96 45.00 1.80 22.00 11.60 5.80
Fcb-96 42.00 1.90 23.00 13.00 5.60
Mar-96 39.00 2.00 22.00 14.00 4.60
Apr-96 36.00 1.90 22.60 12.40 3.70
May-96 36.00 2.10 24.00 12.00 3.40
Jun-96 34.00 2.20 23.00 14.00 2.50

TABLE coot

TOTAL CIROMIUM CONCENTRATION mg/i

IN APPENDIX WELLS

KERR-MCGEE CHEMICAL CORPORATION

HENDERSON NEVADA

WELL

DATE

M-11 M-23 M-36 M-72 M-86

Jul-93 51.00 0.87 11.60 7.40 5.00

Aug-93 50.00 0.89 12.00 7.80 4.60

Sep-93 47.00 0.93 11.60 8.40 5.80

Oct-93 45.00 0.89 13.20 8.60 6.00

Nov-93 42.00 0.98 14.40 8.80 5.80

Dec-93 36.00 0.94 14.00 9.20 4.30

Jan-94 38.00 0.90 14.80 8.60 4.40

Feb-94 40.00 0.88 15.40 9.20 4.80

Mar-94 37.00 0.91 15.20 9.40 4.10

Apr-94 33.00 1.00 16.40 9.20 5.00

May-94 34.00 1.10 16.40 9.40 5.60

Jun-94 30.60 1.00 15.80 9.40 4.40

Jul-94 36.00 0.90 14.80 8.80 3.80

Aug-94 33.00 1.08 16.40 9.40 4.00

Sep-94 31.00 0.96 16.00 9.60 5.20

Oct-94 32.00 1.00 16.40 9.40 6.60

Nov-94 1.10 16.40 9.20 7.60

Dec-94 1.10 15.60 9.20 7.60

Jan-95 1.40 18.iiO 10.40 9.00

Feb-95 1.40 22.00 12.00 10.00

Mar-95 1.30 17.60 11.20 10.00

Apr-95 1.30 16.00 10.40 9.20

May-95 1.40 17.60 9.60 9.20

Jun-95 1.50 19.20 10.40 9.60

Jul-95 40.00 1.50 18.80 10.80 10.40

Aug-95 40.00 1.60 19.20 10.80 9.60

Sep-95 32.00 1.80 22.40 12.40 10.40

Oct-95 44.00 1.60 20.00 12.00 8.80

Nov-95 42.00 1.70 20.00 12.00 6.80

Dec-95 41.00 1.80 20.00 11.60 6.20

Jan-96 45.00 1.80 22.00 11.60 5.80

Feb-96 42.00 1.90 23.00 13.00 5.60

Mar-96 39.00 2.00 22.00 14.00 4.60

Apr-96 36.00 1.90 22.60 12.40 3.70

May-96 36.00 2.10 24.00 12.00 3.40

Jun-96 34.00 2.20 23.00 14.00 2.50



\

TABLE 4

GROUNDWATER CHROMIUM TREATMENT ANALYSIS

VOLUME TREATED EFFLUENT 
WEEK OF TREATED (M gal) TOTAL (mg/1) HEXAVALENT (mg/1)

Jul. 2 - Jul . 8 423 0.16 0.002
Jul. 9-Jul. 15 394 0.19 0.05
Jul. 16-Jul. 22 372 0.02 0.003
Jul. 23 - Jul. 29 398 0.01 0.006
Jul. 1995 Average 396 0.10 0.02

Jul. 30 - Aug. 5 331 0.02 0.002
Aug. 6 - Aug. 12 398 1.02 0.05
Aug. 13 - Aug. 19 381 0.04 0.03
Aug. 20 - Aug. 26 396 0.46 0.03
Aug. 27 - Sep. 2 451 0.35 0.03
Aug. 1995 Average 391 0.38 0.03

Sep. 3 - Sep. 9 367 1.70 0.01
Sep. 10 - Sep. 16 426 0.32 0.002
Sep. 17 - Sep 23 386 0.19 0.02
Sep.24 - Sep.30 399 0.09 0.02
Sep. 1995 Average 394 0.16 0.01

Oct. 1 - Oct. 7 380 0.12 0.02
Oct. 8 - Oct. 14 376 1.69 0.003
Oct. 15 - Oct 21 362 0.12 0.01
Oct. 22 - Oct 28 335 0.16 0.01
Oct. 29 - Nov. 4 401 0.01 0.001
Oct. 1995 Average 370 0.42 0.01

Nov. 5 - Nov. 11 428 ' 0.03 0.03
Nov. 12 - Nov. 18 310 0.04 0.01
Nov. 19 - Nov. 25 405 0.06 0.01
Nov. 26 - Dec. 2 400 0.05 0.003
Nov. 1995 Average 385 0.05 0.01

Dec. 3 - Dec. 9 378 0.04 0.01
Dec. 10 - Dec. 16 384 0.04 0.002
Dec. 17 - Dec. 23 459 0.47 0.03
Dec. 24 - Dec. 30 387 0.05 0.004
Dec. 1995 Average 402 0.15 0.01
(Note: average feed chromium to treatment system July - December, 1995: 9.9 mg/1)

TABLE
GROUNDWATER CHROMIUM TREATMENT ANALYSIS

VOLUME TREATED EFFLUENT

WEEK OF TREATED gal TOTAL mg/l HEXAVALENT mg/i

Jul 2-Jul 423 0.16 0.002

Jul Jul 15 394 0.19 0.05

Jul 16 Jul 22 372 0.02 0.003

Jul 23 Jul 29 398 0.01 0.006

Jul 1995 Average 396 0.10 0.02

Jul 30 Aug 331 0.02 0.002

Aug Aug 12 398 1.02 0.05

Aug 13 Aug 19 381 0.04 0.03

Aug 20 Aug 26 396 0.46 0.03

Aug.27- Sep 451 0.35 0.03

Aug 1995 Average 391 0.38 0.03

Sep.3-Sep.9 367 1.70 0.01

Sep 10 Sep 16 426 0.32 0.002

Sep 17-Sep23 386 0.19 0.02

Sep 24 Sep 30 399 0.09 0.02

Sep 1995 Average 394 0.16 0.01

Oct Oct 380 0.12 0.02

Oct Oct 14 376 1.69 0.003

Oct 15-Oct21 362 0.12 0.01

Oct22- Oct28 335 0.16 0.01

Oct29- Nov 401 0.01 0.001

Oct 1995 Average 370 0.42 0.01

Nov Nov 11 428 0.03 0.03

Nov 12-Nov 18 310 0.04 0.01

Nov 19-Nov.25 405 0.06 0.01

Nov 26 Dec 400 0.05 0.003

Nov 1995 Average 385 0.05 0.01

Dec Dec 378 0.04 0.01

Dec 10 Dec 16 384 0.04 0.002

Dec 17 Dec 23 459 0.47 0.03

Dec 24 Dec 30 387 0.05 0.004

Dec 1995 Average 402 0.15 0.01

Note average feed chromium to treatment system July December 1995 9.9 mg/I



TABLE 4 (cont.)

GROUNDWATER CHROMIUM TREATMENT ANALYSIS

VOLUME TREATED EFFLUENT 
WEEK OF TREATED (M gal) TOTAL (mg/1) HEXAVALENT (mg/1)

Dec. 27 - Jan. 2 172 0.07 0.04
Jan. 3 - Jan. 8 391 0.04 0.01
Jan. 9 - Jan. 15 452 0.07 0.01
Jan. 16 - Jan. 22 331 0.07 0.01
Jan.23 - Jan. 29 390 0.03 0.01
Jan. 1996 Average 312 0.06 0.02

Jan. 30 - Feb. 5 450 0.05 0.01
Feb. 6 - Feb. 12 444 0.07 0.01
Feb. 13 - Feb. 19 445 0.08 0.01
Feb. 20 - Feb. 26 454 0.11 0.02
Feb. 1996 Average 448 0.08 0.01

Feb. 27 - Mar. 4 446 0.05 0.01
Mar. 5 - Mar. 11 449 0.07 0.01
Mar. 12-Mar 18 464 0.05 0.01
Mar. 19 - Mar. 25 341 0.09 0.01
Mar. 1996 Average 425 0.07 0.01

Mar. 26 - Apr. 1 450 0.10 0.02
Apr. 2 - Apr. 8 431 0.06 0.01
Apr. 9 - Apr. 15 383 0.07 0.01
Apr. 16 - Apr. 22 452 0.04 0.01
Apr. 23 - Apr. 29 440 0.09 0.02
Apr. 1996 Average 431 0.07 0.01

Apr. 30 - May 6 450 0.09 0.04
May 7 - May 13 429 0.08 0.01
May 14 - May 20 427 0.08 0.02
May 21 - May 27 434 0.10 0.01
May 1996 Average 435 0.09 0.02

May 28 - Jun. 3 432 0.29 0.02
Jun.4 - Jun. 10 434 0.10 0.01
Jun. 11 - Jun. 17 424 0.12 0.01
Jun. 18 - Jun. 24 415 0.21 0.01
Jun. 1996 Average 426 0.18 0.01
(Note: average feed chromium to treatment system January - June, 1996: 9.14 mg/1)

TABLE cont
GROUNDWATER CHROMIUM TREATMENT ANALYSIS

VOLUME TREATED EFFLUENT
WEEK OF TREATED gal TOTAL mg/i JIEXAVALENT mg/i

Dec 27 Jan 172 0.07 0.04

Jan Jan 391 0.04 0.01

Jan Jan 15 452 0.07 0.01

Jan 16-Jan.22 331 0.07 0.01

Jan 23 Jan 29 390 0.03 0.01

Jan 1996 Average 312 0.06 0.02

Jan 30 Feb 450 0.05 0.01

Feb Feb 12 444 0.07 0.01

Feb 13 Feb 19 445 0.08 0.01

Feb.20-Feb.26 454 0.11 0.02

Feb 1996 Average 448 0.08 0.01

Feb 27 Mar 446 0.05 0.01

Mar Mar 11 449 0.07 0.01

Mar 12-Mar18 464 0.05 0.01

Mar 19 Mar 25 341 0.09 0.01

Mar 1996 Average 425 0.07 0.01

Mar 26 Ajr 450 0.10 0.02

Apr 2- Apr 431 0.06 0.01

Apr 9-Apr 15 383 0.07 0.01

Apr 16 Apr 22 452 0.04 0.01

Apr 23 Apr 29 440 0.09 0.02

Apr 1996 Average 431 0.07 0.01

Apr 30 May 450 0.09 0.04

May7-Mayl3 429 0.08 0.01

May 14 May 20 427 0.08 0.02

May2l-May27 434 0.10 0.01

May 1996 Average 435 0.09 0.02

May 28 Jun 432 0.29 0.02

Jun.4-Jun 10 434 0.10 0.01

Jun 11-Jun.17 424 0.12 0.01

Jun 18-Jun.24 415 0.21 0.01

Jun 1996 Average 426 0.18 0.01

Note average feed chromium to treatment system January June 1996 9.14 mg/I



APPENDIX A

GROUNDWATER ELEVATIONS

I'.-/

APPENDIX

GROUNDWATER ELEVATIONS
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CONTINUOUS WATER LEVEL RECORDER CHARTS
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Western . 3611 West Tompkins Avenue
Technologies Las Vegas, Nevada 89103-5618
|nc> (702)798-8050 • fax 798-7664
The Quality People 

Since 1955

April 26, 1996

Koch Materials Company 
1429 Slover Avenue 
Fontana, California 92335

atten: Mr. Joe Platt Project No. 4186JL080

ref: Soil Excavation
Former Koch Materials Facility 
BMI Industrial Complex 
Henderson, Nevada

Dear Mr. Platt:

Western Technologies, Inc. (WT) is pleased to provide Koch Materials with this report regarding the 

excavation of oil and asphalt impacted soil from the former Koch Materials asphalt emulsion facility 

located within the Basic Management Inc. (BMI) Industrial Complex in Henderson, Nevada. WT 

performed the excavation oversight services to document the removal of oil stained areas and asphalt 

residue from the property. WT performed these services pursuant to the Scope of Work described in 

WT’s Proposal No. 4186PT115 dated January 29, 1996 and an Intermittent Service Agreement No. 

HEND-96-1.

On March 18, 1996 and March 19, 1996, WT performed excavation oversight during the removal of oil 

and asphalt impacted soil from the project area. Using a rubber tire backhoe, the discolored soils were 

removed to depths ranging from a few inches below the ground surface (bgs) to approximately one foot 

below the ground surface. The limits of the excavation activities were based on visual indications (i.e. 

soil discolorations) and/or hydrocarbon odors. The impacted soils were situated between an access road 

to the facility and a concrete slab on which above-ground product storage tanks and a facility office were 

located.

During the excavation activities, one localized area of more extensive soil discoloration and hydrocarbon 

odor was noted. This area was situated approximately 15 feet southwest of the former gas oil area 

(DGO tank location) and adjoining the concrete slab. The soil was excavated to approximately 12 feet 

bgs from this area. Additionally, approximately 300 square feet of the concrete slab at this area was 

removed so that hydrocarbon impacted soils situated under the slab could be removed. These soils 

were excavated to approximately 1.0 to 1.5 feet below the six inch thick slab.

Western 3611 West Tompkins Avenue

Technologies Las Vegas Nevada 89103-5618

Inc 702 798-8050 fax 798-7664

The Quality People

Since 1953

April 26 1996

Koch Materials Company

1429 Slover Avenue

Fontana California 92335

atten Mr Joe Platt Project No 4186JL080

ref Soil Excavation

Former Koch Materials Facility

BMI Industrial Complex

Henderson Nevada

Dear Mr Platt

Western Technologies Inc WT is pleased to provide Koch Materials with this report regarding the

excavation of oil and asphalt impacted soil from the former Koch Materials asphalt emulsion facility

located within the Basic Management Inc BMI Industrial Complex in Henderson Nevada WT

performed the excavation oversight services to document the removal of oil stained areas and asphalt

residue from the property WT performed these services pursuant to the Scope of Work described in

WTs Proposal No 4186PT115 dated January 29 1996 and an Intermittent Service Agreement No

HEN D-96-1

On March 18 1996 and March 19 1996 WT performed excavation oversight during the removal of oil

and asphalt impacted soil from the project area Using rubber tire backhoe the discolored soils were

removed to depths ranging from few inches below the ground surface bgs to approximately one foot

below the ground surface The limits of the excavation activities were based on visual indications i.e

soil discolorations and/or hydrocarbon odors The impacted soils were situated between an access road

to the facility and concrete slab on which above-ground product storage tanks and facility office were

located

During the excavation activities one localized area of more extensive soil discoloration and hydrocarbon

odor was noted This area was situated approximately 15 feet southwest of the former gas oil area

DGO tahk location and adjoining the concrete slab The soil was excavated to approximately 12 feet

bgs from this area Additionally approximately 300 square feet of the concrete slab at this area was

removed so that hydrocarbon impacted soils situated under the slab could be removed These soils

were excavated to approximately 1.0 to 1.5 feet below the six inch thick slab



Koch Materials 
Project No. 4186JL080

Photographs documenting the excavation activities at the project site are provided as Appendix A.

Excavated soils were stockpiled on-site on the concrete slab pending profiling and transportation to the 

disposal facility. On March 18, 1996, WT obtained one composite sample (number SP-1) from the 

stockpiled soils for analytical testing. The sample was placed into glass jars without voids to eliminate 

headspace and submitted to Nevada Environmental Laboratory of Las Vegas, Nevada. The sample was 

analyzed for total petroleum hydrocarbons (TPH) by EPA method 8015 (modified), three metals 

(cadmium, chromium and lead) using the toxicity characteristic leaching procedure (TCLP) by EPA 

method 6010/1311, and volatile organic compounds (VOCs) by EPA method 8260.

Analytical results show the TPH concentration of the composite sample to be 9000 milligrams per 

kilogram (mg/kg). This concentration exceeds the Nevada Division of Environmental Protection (NDEP) 

soil action level of 100. mg/kg, and therefore, the soil requires proper disposal/treatment. The data also 

indicates the hydrocarbons are in the range of oil. The results of the TCLP metals and VOCs show 

concentrations below their respective laboratory detection limits. A copy of the analytical results is 

provided in Appendix B.

On March 29, 1996, WT advanced 10 borings at the project area to obtain post-excavation soil samples. 

The soil samples were obtained from various depths and locations and analyzed for TPH by EPA method 

8015. Except for one soil sample (number KM-9-1) collected under the northeast corner of the concrete 

slab, the analytical results show TPH concentrations below NDEP’s soil action level of 100 mg/kg. This 

sample, collected at one foot bgs, has a TPH concentration of 190 mg/kg. Additional details of WTs 

subsurface soil evaluation are provided in a separate report dated April 25, 1996.

On April 17, 1996, approximately 150 square feet of the concrete slab at the location of sample KM-9-1 

was removed and the soils from that area were excavated until there were no further soil discolorations 

and/or hydrocarbon odors (approximately two feet below bottom of the concrete slab). WT collected one 

additional post-excavation soil sample (number KM-11) for analytical testing by EPA method 8015. 

Analytical results show the TPH concentration from this sample to be 32 mg/kg, and therefore, below 

the NDEP soil action level. A copy of the analytical results are provided in Appendix D.

C.\Wf>S1\REM«Jl06Q.REP 2 WESTERN TECHNOLOGIES. INC.

Koch Materials

Project No 4186JL080

Photographs documenting the excavation activities at the project site are provided as Appendix

Excavated soils were stockpiled on-site on the concrete slab pending profiling and transportation to the

disposal facility On March 18 1996 WI obtained one composite sample number SP-1 from the

stockpiled soils for analytical testing The sample was placed into glass jars without voids to eliminate

headspace and submitted to Nevada Environmental Laboratory of Las Vegas Nevada The sample was

analyzed for total petroleum hydrocarbons TPH by EPA method 8015 modified three metals

cadmium chromium and lead using the toxicity characteristic leaching procedure TCLP by EPA

method 6010/1311 and volatile organic compounds VOC5 by EPA method 8260

Analytical results show the TPH concentration of the composite sample to be 9000 milligrams per

kilogram mg/kg This concentration exceeds the Nevada Division of Environmental Protection NDEP

soil action level of 100mg/kg and therefore the soil requires proper disposal/treatment The data also

indicates the hydrocarbons are in the range of oil The results of the TCLP metals and VOCs show

concentrations below their respective laboratory detection limits copy of the analytical results is

provided in Appendix

On March 29 1996 WI advanced 10 borings at the project area to obtain post-excavation soil samples

The soil samples were obtained from various depths and locations and analyzed for TPH by EPA method

8015 Except for one soil sample number KM-9-1 collected Under the northeast corner of the concrete

slab the analytical results show TPH concentrations below NDEPs soil action level of 100 mg/kg This

sample collected at one foot bgs has TPH concentration of 190 mg/kg Additional details of WTs

subsurface soil evaluation are provided in separate report dated April 25 1996

On April 17 1996 approximately 150 square feet of the concrete slab at the location of sample KM-9-1

was removed and the soils from that area were excavated until there were no further soil discolorations

and/or hydrocarbon odors approximately two feet below bottom of the concrete slab WT collected one

additional post-excavation soil sample number KM-i for analytical testing by EPA method 8015

Analytical results show the TPH concentration from this sample to be 32 mg/kg and therefore below

the NDEP soil action level copy of the analytical results are provided in Appendix

WWSIREM6JLOSG.REP WESTERN TECHNOLOGIES PC
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192.0 3.94
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405.0 3.81

432.0 10.79
454.0 5.38
831.0 6.58

1128.0 3.81
1164.0 5.73

0.0 3.32
143.0 3.32
192.0 3.63
236.0 5.72

36.0 13.10
357.0 4.75
405.0 4.26

432.0 9.88
454.0 5.39
831.0 5.07

1128.0 4.26
1164.0 4.76

0.0 3.16
143.0 3.15

192.0 2.69

236.0 5.38
336.0 15.49

357.0 5.39

405.0 2.69

432.0 8.34
454.0 4.89

831.0 3.00
1128.0 2.69
1164.0 3.31

0.0 3.78

143.0 3.78
192.0 3.78

336.0 14.88
357.0 4.74
405.0 3.14
432.0 9.88

454.0 5.23
831.0 1.47

1128.0 3.14
1164.0 4.42

PPb

1.0 ppm

10.0 ppm
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C-oru:]unions: (Fip;. 6,7, T.iMc (').

1. Tin' f.rowt.h of Chlaiiivdonion:m had J ponka at. 336 and 1+32 houi’G 

aJTi>r rocordiiif' tin' inil.ial /r.rowt,h.

f. No aif.nificant erfocl, ia noticed even in 100.0 ppm ammonium 

perchlorate treatments, except that in the above mentioned 

concentration, the growth of Chlamydomonas decreased very 

much in comparison to other treatments. However, at the end 

of 1164 hours, it was very close to the control.

3. At the end of 1164 hours growth of Chlamydomonas was approx

imately same in all the treatments, further exhibiting the 

fact that the compound had no marked toxicity in a long

term period.

4. Ibae to some unknown reason, growth of Chlamydomonas had 

only 1 peak in 1.0 ppb treatment, while there were tv/o 

peaks in rest of the treatments including the control.

I

Escherichia freundii g} 9} Table 7)

Pure cultures of E. freundii and Bacillus proteus were purchased 

from Turtox Co. The colonies were transferred to autoclaved 

liquid media. Desired amounts of ammonium perchlorate stock 

solution were added subsequently to obtain the required 

concentrations. The cultures of E. freundii were kept at 

3S°C and of B. proteus at 24°C. The organisms were acclimatized 

at these temperatures 4# hours before ammonium perchlorate 

was added to culture media. The following consituents were

i
r

tti.i pq

14

Conclusions Fig 67 Tilc

flh yrowt.h of Chlamvdonioiiis hitl peaks al 336 and 132 hours

alter recording tit in I..i growth

No significant effect is noticed even in 100.0 ppm ammonium

perchiorate treatments except that in the above mentioned

concentration the growth of Chlamydomonas decreased very

much in comparison to other treatments However at the end

of 1164 hours it was very close to the control

At the end of 1164 hours growth of Chlamydomonas was approx

imately same in all the treatments further exhibiting the

fact that the compound had no marked toxicity in long-

term period

ue to some unknown reason growth of Chiamydomonas had

only peak in 1.0 ppb treatment while there were two

peaks in rest of the treatments including the control

Escericia freundii Fig Table

Pure cultures of freundii and Bacillus proteus were purchased

from Turtox Co The colonies were transferred to autoclaved

liquid media Desired amounts of ammoniurn perchlorate stock

solution were added subsequently to obtain the required

concentrations The cultures of freundii were kept at

35C and of proteus at 24C The organisms were acclimatized

at these temperatures 48 hours before ammoniun perchlorate

was added to culture media The following consituents were
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usod to make the specified media:

i'otassimi phospliate monobas.j c 0.6#

Amount/100 ml

4 ml

Potassium phosphate dibasic 0.6# 4 ml

bodium chloride 0.5 g

Ammonium sulfate 0.5 g

Dextrose 0.2 g

Casein hydrolysate 0.2 g

Agar 1.0 g

Distilled water 92.0 ml

i

Table 7----- Growth of Escherichia freundii meausred upto 192
hours at 600 nm (X 100).

No. of Control ;)0 ppb 500 ppb 50 ppm 500 ppm 
hours

Ammonium perchlorate concentration

0.0 37.00 26.00 27-00 35.00 36.00

24.0 200.00 122.00 125.00 35.00 110.00

43.0 159.0 111,00 112.00 50.00 93.00

72.0 113.00 100.00 117.00 65.00 36.00

96.0 77.00 39.00 113.00 79.00 75.00

120.0 91-00 97.00 113.00 117.00 115.00

144.0 105.00 105.00 113.00 155.00 156.00

163.0 140.00 117.00 127.00 147.00 147.00

192.0 173.00 130.00 142.00 133.00 133.00

:>

3

I.j4yJV l$%.p9$q4.g% CY
w1r---

used to make the specified media

Amount/lOO ml

Potassium phosplii t.e nionohai 0.6%

Potassium phosphate di basic 0.6%

Sodium chloride

Aminonium sulfate

Dextrose

Casein hydrolysate

Agar

Distilled water

0.0

24.0

48.0

72.0

96.0

120.0

144.0

168 .0

192.0

37.00

200.00

159.0

118.00

77.00

91.00

105.00

140.00

178.00

ml

ml

0.5

0.5

0.2

0.2

1.0

92.0 ml

Table 7Growth
hours at

of Escherichia freundii meausred upto 192
600 nm 100

No of Control

hours
ppb 500 ppb ppm 500 ppm

Anunonium perchlorate concentration

26.00 27.00 35.00 36.00

122.00 125.00 35.00 110.00

111.00 112.00 50.00 98.00

100.00 117.00 65.00 86.00

89.00 113.00 79.00 75.00

97.00 113.00 117.00 115.00

105.00 113.00 155.00 156.00

117.00 127.00 147.00 147.00

130.00 142.00 138.00 138.00
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Ki^iirec 3 and 9 show growth of E. freundii in a graphical 

manner.

Conclusions:

1. The first peak of growth in control bacteria occurred 

at 24 hours; the growth declined upto 96 hours and 

then increased upto 192 hours.

2. Much shorter peak occurred in 50 and 500 ppb treated 

organisms at 24 hour. The growth did not show marked

difference beyond this period, finishing slightly less 

than the control.

3. In 50 and 500 ppm treatments, bacterial growth was much 

reduced in the first 24 hours of incubation. Practically 

no growth occurred in 50 ppm. However, in both the treat

ments, another peak of growth occurred at 144 hours,

which was not noticed in any other treatment or the control.

4. It is assumed that 50 and 500 ppm levels inhibited the

initial growth but later this much amount of ammonium

perchlorate increased the bacterial growth, probably 
an

by serving as/additional source of nitrogen.

5. The highest amount tested in this experiment (500 ppm) 

does not seem to be toxic for the growth of E. freundii, 

but on the contrary seems to benefit these microorganisms 

which is evident from their growth curve (Figure 9).
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Figures and show growth of freundii in graphical

manner

Conclusions

The first peak of growth in control bacteria occurred

at 24 hours the growth declined upto 96 hours and

then increased upto 192 hours

Much shorter peak occurred in 50 and 500 ppb treated

organisms at 24 hour Thu growth did not show marked

difference beyond this period finishing slightly less

than the control

In 50 and 500 ppm treatments bacterial growth was much

reduced in the first 24 hours of incubation Practically

no growth occurred in 50 ppm However in both the treat

ments another peak of growth occurred at 144 hours

which was not noticed in any other treatment or the control

It is assumed that 50 and 500 ppm levels inhibited the

initial growth but later this much amount of amrnonium

perchlorate increased the bacterial growth probably
an

by serving as/additional source of nitrogen

The highest amount tested in this experiment 500 ppm

does not seem to be toxic for the growth of freundii

but on the contrary seems to benefit these microorganisms

which is evident from their growth curve Figure

14
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Bacillus proteus:

'•i 'I'al'.io t*---(;rowtli of Bacillur- prot-(Mi:v npl.o hom*::, 
____________ iin.?asured at oOO 11111 ( X 10) on Bpocl von Ic-.’O.

No. of 
hours

Control 50 ppb 500 ppb 50 ppm 500 ppm

0.00 0.5 1.4 0.8 1.9 0.8

24.0 8.4 7.6 1.1 7.7 7.8

4S.0 5.8 10.2 5.6 9.5 9.2

96.0 0.6 15.4 14.6 13.1 16.0

120.0 7.6 16.4 17.3 16.6 16.0

144.0 14.6 17.3 19.9 20.0 20.0

16S.0 13.1 13-4 14.6 35.3 15.0

192.0 11.6 9.5 9.3 30.5 10.0

r
*■

V:

I
t:

Conclusions: (Fig. 10, 11, Table 8)

1. In control group, the growth declined very much at 96 

hours and then reached its maximum at 144 hours.

2. No such reduction in growth -was noticed in 50 and 500 ppm; 

there was a consistent increase in bacterial growth

' upto 144 hours reaching its full saturation, which was 

greater than control.

3. Similarly much better growth occurred in 50 and 500 ppb 

treatments upto 144 hours.

4. No significant difference in growth of treated and control 

bacteria was observed at the end of testing period (192 

hours).

Conclusions Fig 10 11 Table

In control group the growth declined very much at 96

hours and then reached its maximum at 144 hours

No such reduction in growth was noticed in 50 nd 500 ppm

there was consistent increase in bacterial growth

upto 144 hours reaching its full saturation which was

greater than control

Similarly much better growth occurred in 50 and 500 ppb

treatments upto 144 hours

No significant difference in growth of treated and control

bacteria was observed at the end of testing period 192

hours

17

Bacillus proteus

Ithi growtli of ftici LIu prptUt iipt.@ 1Y hour
fltwuUred at nOO 11111 10 Iron 1e..0

No of Control 50 ppb 500 ppb 50 ppm 500 ppm
hours

0.00 0.5 1.4 0.8 1.9 0.8

24.0 8.1 7.6 1.1 7.7 7.8

48.0 5.8 10.2 5.6 9.5 9.2

96.0 0.6 15.4 14.6 13.1 16.0

120.0 7.6 16.4 17.3 16.6 16.0

144.0 14.6 17.3 19.9 20.0 20.0

l6a.0 13.1 13.4 14.6 15.3 15.0

192.0 11.6 9.5 9.3 10.5 10.0
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5. In all the concenti’ationi-- of ammoniiim perchlorat.e, r;rowtIi 

of Bacillus proteus. was better than control. This showed 

that this compound is non-toxic to B. proteus even in 

very high concentrations; and in addition somehow is 

responsible for better growth of these micro-organisms.

Azotobacter chroococcum: (Fig. 12, 13, Table 9)

Due to the fact that this species is one of the nitrogen

fixing bacteria, it prompted us to study in details. In 

natural environment these organisms fix atmospheric nitrogen, 

however, nitrates have been found to be lethal in higher 

concentrations for the growth of Azotobacter. Interesting 

results were obtained for these bacteria:

A

i

12

i

Table 9-—Growth of Azotobacter chroococcum upto 192 hours 
in ammonium perchlorate (1 ppb-lOOppm), measured 
on spectronic-20, at 600 nm. (0D X 10)

Number Cone, of

<;
of NH,CIO,4 4

Hours Control

■l
0 0.655

;•
24 1.135

?■ '
4^ 1.305

72 2.076
j.

96 2.596

i■C1

I

192 3-690

Ippb lOppb lOOppb

0.453 0.309 1.135

0.969 1.249 1.457

1.534 2.093 2.132

2.024 2.460 2.347

2.596 2.319 2.164

4.690 5.330 4.350

Ippm lOppm lOOppm

1.135 0.915 ■•0.862

1.437 1.177 1.549

2.024 1.549 1.549

2.460 2.129 1.956

2.513 2.460 2.0?6

3.770 3.670 2.950

In all the concentrationL of ammonium perciilorat.e growth

of Bacillus 2pteus was better than control This showed

that this compound is non-toxic to proteus even in

very high concentrations and in addition somehow is

responsible for better growth of these microorganisms

Azotobacter chroococcui Fig 12 13 Table

Duo to the fact that this species is one of the nitrogen-

fixing bacteria it prompted us to study in details In

natural environment these organisms fix atmospheric nitrogen

however nitrates have been found to be lethal in higher

concentrations for the growth of Azotobacter Interesting

results were obtained for these bacteria

Table 9---Growth of Azotobacter chroococcum upto 192 hours

in ammonium perchlorate ppb-lOoppm measured

on spectronic20 at 600 nm OD 10

Number Conc of

of
NH4C1O4

hours Control lppb lOppb l00ppb lppm l0ppm lOOnpn

0.655 0.458 0.809 1.135 1.135 0.915 -- 0.862

24 1.135 0.969 1.249 1.457 1.487 1.177 1.549

48 1.805 1.534 2.093 2.182 2.024 1.549 1.549

72 2.076 2.024 2.460 2.347 2.460 2.129 1.956

96 2.596 2.596 2.819 2.164 2.518 2.460 2.076

192 3.690 4.690 5.380 4.850 3.770 3.670 2.950
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Conclusions: (Table 9, Figures 12, 13)

1. In all the concentrations of ammonium perchlorate (1 ppb 

to 100 ppm range) growth of Azotobacter increased in 

direct proportion to time of incubation.

2. Growth of these bacteria reached the highest in 10 ppb, 

and was also better than control in 1 ppb.

3. In 10 ppm concentration, bacterial growth was very similar to 

control during the entire period of growth (192 hours).

4- Growth inhibition decidedly took place in 100 ppm, since 

there was a marked decline in the curve.

LONG-TERM EFFECTS OF AMMONIUM PERCHLORATE ON SOIL CHEMISTRY 

A field experiment was set-up at N.ST.L., Bay St. Louis,

Mississippi, where a 502 meter plot of land was cleared
. 2 

with the help of a tractor. Sixtyfour 1 meter plots were

marked with wooden pegs, and a buffer zone betv/een each plot

(l/2 meter L 1 meter) was maintained. The 64 plots were further

divided into 4 groups, each one consisting of 16 one-meter2 .

plots, Fortyeight of these plots were treated with 0.5,

5.5 and 55.0 g ammonium perchlorate homogeneously mixed

•with surface soil. The rest 16 plots were kept as control.

The plots were based on Completely Randomized Block Design.

Soil samples were removed with an auger and sent for analyses 

to Mississippi State Chemical Laboratory, Mississippi 

State, Mississippi. Total nitrogen and chloride contents

%

-I .. ....
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Conclusions Table Figures 12 13

In all the concentrations of ammonium perchlorate ppb

to 100 ppm range growth of Azotobacter increased in

direct proportion to time of incubation

Growth of these bacteria reached the highest in 10 ppb

and was also better than control in ppb

In 10 ppm concentration bacterial growth was very similar to

control during the entire period of growth 192 hours

Growth inhibition decidedly took place in 100 ppm since

there was marked decline in the curve

LONG-TERM EFFECTS OF AI24ONIUM PERCHLORATE ON SOIL CHEMISTRY

field experiment was set-up at N.ST.L Bay St Louis

Mississippi where 5O2meter plot of land wa cleared

with the help of tractor Sixtyfour 12 meter plots were

marked with wooden pegs and buffer zone between each plot

1/2 meter meter was maintained The 64 plots were further

divided into groups each one consisting of 16 onemeter2

plots Fo-tyeight of these plots were treated with 0.5

5.5 and 55.0 ammonium perchlorate homogeneously mixed

with surface soil The rest 16 plots were kept as control

The plots were based on Completely Randomized Block Design

Soil samples were removed with an auger and sent for analyses

to Mississippi State Chemical Laboratory Mississippi

State Mississippi Total nitrogen and chloride contents
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of jjoil were determined. Soiluble chlorides were determined 

by Dolhard Method of Vitration and total nitrof.en aiv des

cribed in: "The Method of Analysis for the Association of 

Analytical Chemistry, AOAC Procedure 2.052".

In the final report of 1975, we have piven results of pH 

analyses of soil taken after 2 months, which did not differ 

from each other statistically. Similarly, there was no 

significant difference in nitrogen and chloride contents of 

soil after 4 months. However, only chloride contents of soil 

were significantly higher in the first and second month 

samples. In Table 10 results of soil analyses performed 

after 4 months are given and Table 10 is a summary of results 

obtained by Analysis of Variance for the comparison of means.

Table I-Q—Total nitrogen [%) and Chloride contents of soil 
(ppm) in samples taken after 4 months of initial 
treatment.

i ;

j

NH,CIO 
^ 4

g/m2
TKN

12
❖

(ppm)

MONTHS

Cl“(ppm) TKN

16 MONTHS
j*.

(ppm) Cl

22

(ppm5 TKN

MONTHS

(ppm j c:

0.00 630 12.0 400 40.0 300 43.0

0.00 630 12.0 300 55.0 250 29.2

0.55 630 20.0 400 ' 55.0 400 46.2

0.55 630 24.0 300 95.0 300 66.0

.iiriIii

20

of soil were determintd Soluble chlorides were determined

by Bolhard Method of itraL.ion and total nitrogen det

cribed in The Method of Analysis for the Association of

Analytical Chemistry AOAC Procedure 2.052

In the final repcrt of 1975 we have given results of pH

analyses of soil taken after months which did not differ

from each other statistically Similarly there was no

significant difference in nitrogen and chloride contents of

soil after months However only chloride contents of soil

were significantly higher in the first and second month

samples In Table 10 results of soil analyses performed

after months are given and Table 10 is summary of results

obtained by Analysis of Variance for the comparison of means

Table 3-0-Total nitrogen and Chloride contents of soil

ppm in samples taken after months of initial
treatment

NiC1O
12 4oTns 16 MONTHS 22 I4OflTHS

g/m2
TKN ppm C1ppm T1G ppm Cl

i-
ppmS TKN ppm Cltpr

0.00 630 12.0 400 40.0 300 43.0

0.00 630 12.0 300 55.0 250 29
0.55 630 2u.0 400 55.0 400 46.2

0.55 630 2/4.0 300 95.0 300 46.0
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5.5 700 18.0 300 80.0 400 43-0

5-5 700 20.0 300 50.0 400 50.0

55.0 560 16.0 A00 35.0 250 59.4

55.0 665 16.0 300 AO.O 400 33.0

• »>

L>

l

^Calculated from chloride determination 
-•-•TKN^'rotal kjeldahl nitrogen

Table 11----- Results of Analyses of variance obtained for chloride
____________ contnents of soil measured at different intervals._______

No. of months Source of 
variation

Degrees Sum of
of freedom squares

Mean
square

F
value

12 Treatments 3 9.5 3.17 0.12
E;*ror 4 110.0 27.50
Total l 119.5
T..Lle value !•’ 0.95 (3,4) = 6.59

16 Treatments 3 1712.5 570.83 1.66
Error 4 1375.0 345.75
Total 7 3087.5
Table value F 0.95 (3,4) = 6.59

22 Treatments 3 380.5 126.83 0.78
Error 4 647.0 161.75
Total 7 1027.5
Table value F 0.95 (3,0 = 6.59

i

5.5 700 18.0 300 80.0 400 43.0

5.5 700 20.0 300 50.0 400 50.0

55.0 560 16.0 400 35.0 250 59.4

55.0 665 16.0 300 40.0 400 33.0

Caicu1ated from chloride determination
TKN1otal kjeldahl nitrogen

Table fl---Results of Analyses of variance obtained for chloride

contnents of soil measured at different intervals._

No of months Source of Degrees Sum of Mean
variation of freedom squares square value

12 eatments 9.5 3.17 0.12

Error 110.0 27.50
Total 119.5
T..tle value 0.95 34 6.59

16 Treatments 1712.5 570.83 1.6
Error 1375.0 345.75
Total 3087.5
Table value 0.95 34 6.59

22 Treatments 380.5 126.83
Error 647.0 161.75
Total 1027.5
Table value 0.95 34 6.59
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Conclusions: (t.ables 10 anil n)

1. No statistically signiJ'icant difference was obtained 

in chloride contents of soil, which was analyzed after 

12, 16 and 22 months of the initial treatment.

2. Statistical analysis for nitrogen data was not done, 

however, the results are explicitly clear. No change

in nitrogen contents of soil occurred any time after the 

initial treatment with ammonium perchlorate.

- 3* Soil pH was determined for all samples including the

last taken (after 22 months), which revealed no signi

ficant difference.

1 4. Supporting data confirm our statement that the soil

chemistry is not affected by the treatment of ammonium 

perchlorate.

5- Plant germination and growth experiments have shown that 

the toxicity of ammonium perchlorate is still persistent 

only in the highest treatment level (55 g active ingredient 

per square meter of soil). However, there is insignificant 

effect of this compound in lov/er treatment levels, i.e.,

5-5 and 0.55 g/m2-

6. Contrary to plant growth, microorganisms were unaffected 

! even in the highest concentration of ammonium perchlorate.

In most cases, their growth increased in treated cultures, 

presumably because ammonium perchlorate provided additional 

growth factors.

!

I

-'i

I
5

cT

II1..LW

Conclusions tbles 10 and ii
No statistically significant difference was obtained

in chloride contents of soil which was analyzed after

12 16 and 22 months of the initial treatment

Statistical analysis for nitrogen data was not done

however the results are explicitly clear No changc

in nitrogen contents of soil occurred any time after the

initial treatment with ammonium perchlorate

Soil pH was determined for all samples including the

last taken after 22 months which revealed no signi

ficant difference

Supporting data confirm our statement that the soil

chemistry is not affected by the treatment of ammonium

perchlorate

Plant germillation and growth experiments have shown that

the toxicity of arnmonium perchiorate is still persistent

only in the highest treatment level 55 active ingredient

per square meter of soil However there is insignificant

effect of this compound in lower treatment levels i.e

5.5 and 0.55 g/m2

Contrary to plant growth microorganisms were unaffected

even in the highest concentration of amrnonium perchlorate

In most cases their growth increased in treated cultures

presumably because ammonium perchlorate provided additional

growth factors
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Hiur.AJ PRomuvnoH

A]li/rator weedu, Alternanlh.^ra T'ltiloxiridcs were collocta.-d 

from a cooling, pond located at C-rosby Chemical Company,

Picayune, Mississippi. They were transported to the laboratory 

in large plastic bags with nominal amount of water. The plants 

were chopped in & inch lengths, and 1000 g of this material 

was placed in several narrow-mouth bottles (10 liter capacity). 

The bottles were sealed with two-hole stoppers; one outlet 

was fitted with a rubber, septum for easy accessibility in 

taking gas sample for chromatographic analyses. The other outlet 

was connected to another sealed bottle with a tflon tubing.

This bottle contained water and 5 ml of saturated Phenol Red 

indicator. The displacement of water in the second bottle 

provided convenient method of monitoring the volume of 

gas produced.

1
i

!*,

Tc assess the effect of reducing agents as well as ammonium 

perchlorate, several treatments were made. Two weeks after 

the active formation of gas, samples were analyzed by Fisher 

Hamilton Gas Partitioner, at N.S.T.L. Environment Lab., Bay 

St. Louis, Mississippi.

The following particulars apply to the gas-analyzer at the 

time of sample analyses: Pyrex column 6’ X 4*, packing 

material: 30/60 Type 13 X molecular sieves; column temperature: 

30°C; injector and detector temperature: 100°C; range-10- ; 

attenuation: 512; carrier gas: nitrogen; flow rate: 40 ml/.r.in.

KEPROni'CIIW.rTY OF 77jj3 
ORIGfXAL PAGE r« D/vir*

ctm
.rr.r-n- -__.---------

RI 1XAJ PROIIIRYUT ON

Alligator weeds Alternan1.h phuloxirides were collected

from cooling pond located at Crosby Chemical Company

Picayune Mississippi They were transported to the laboratory

in large plastic bags with nominal amount of water The plants

wcre chopped in inch lengths and 1000 of this material

was placed in several narrow-mouth bottles 10 liter capacity

The bottles were sealed with two-hole stoppers one outlet

was fitted with rubber septum for easy accessibility in

taking gas sample for chromatographic analyses The other outlet

was connected to another sealed bottle with tflon tubing

This bottle contained water and ml of saturated Phenol Red

indicator The displacement of water in the second bottle

provided convenient method of monitoring the volume of

gas produced

Tc assess the effect of reducing agents as well as ammonitn

perchlorate several treatments were made Two weeks after

the active formation of gas samples were analyzed by Fisher

Hamilton Gas Partitioner at N.S.T.L Environment Lab 2ay

St Louis Mississippi

The following particulars apply to the gas-analyzer at ti

time of sample analyses Pyrex column sacking

material 30/60 Type 13 molecular sieves column temperature

30C injector and detector temperature 100C range-l01

attenuation 512 carrier gas nitrogen flow rate 1O mi/tin

REPJZOflUrrrrryy up TIfF4

ORlGflc1u PAci is
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recorder scale: 1 ma; sample size: 6 pi.

Table 12--Methane-gas production by alligator v;eeds, treated 
with various ingredients. _____________________________

Treatment No. 
& Description

Initial
Date

Volume
displacement
(ml)

^Methane Date
sample
analyzed

1. Control 7/10/75 1,950 75.0 9/2/75

2. Control ft 2,100 62.3 8/13/75

3- Control rr no change 36.0 8/27/75

A.0.15/5 NH CIO " It 2.1
4

5. 0.05/5 "
4

rr very little 10.5 3/13/75

6. 0.00575 " tt tl 0.0 tf

7- 40/7 chick manure ” 1,000 40.4 tt

3. 2075 chick manure ” 19,00 69.3 Tt

9. 2075 chick manure " little change 52.0 r

10. 3075 rumen content.'' no change 15.0 r

Conclusions:

1. No conclusive results were obtained from the above r.er.tionec 

data which may be due to the following:

A. Facilities for analyses of gas were not available at the 
University campus. Bottles containing the fermenting 
material were transported more than 200 miles for 
analyses, which may have resulted in gas leakage or intro- 
-duction of air, in presumably air-tight bottles whose 
stoppers v/ere thoroughly sealed with a rubber glue.

B. It is inexplicable why one experimental set-up yields
a large amount of gas while the other, although identically 
similar fails to do so (Pers. comm, with Dr. Paul Smith, 
Chairman, Department of Microbiology, University of Florida, 
Gainesville, Florida). This may be due to the fact that

4ç7 .t..%..
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recorder scale ma sample size p1

Table 12--Methane-gas production by alligator weeds treated

with various ingjeuiefltS

Treatment No Initial Volume %Methane Dcnte

Description Date displacement sample
ml analyzed

Control 7/10/75 1950 75.0 9/2/75

Contrdl 2100 62.3 8/18/75

Control no change 86.0 8/27/75

4.0.15% NIT ClO 2.144
0.05% very little 10.5 8/18/75

o.oo5% 0.0

40% chick manure II 1000 40.4

20% chick manure 1900 69.3

20% chick manure little change 52.0

10 30% rumen content no change 15.0

Conclusions

No conclusive results were obtained from the above mer.tioned

data which my be due to the following

Facilities for analyses of gas were not available at the

University campus Bottles containing the fermenting
material were transported more than 200 miles for

analyses which may have resulted in gas leakage or intro
-duction of air in presumably air-tight bottles whose

stoppers were thoroughly sealed with rubber glue

It is inexplicable why one experimental set-up yields
large amount of gas while the other although identicafly

similar fails to do so Pers comm with Dr Paul Smith
Chairman Department of Microbiology University of Florida
Gainesville Florida This may be due to the fact that
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methanogenic bacteria are highly sensitive to presence 
of oxygen.

2. Replications on a large scale are needed to obtain meaning

ful data from these experiments.

Addendum to Methodology

A bio-gas digester was constructed as described in Figure 14. 

It also did not produce any methane, probably because of air- 

leakage in the system.
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KERR MCGEE CHEMICAL CORPORATION
POST OFFICE BOX 55 • HENDERSON. NEVADA 09009

July 23, 1996

Ms. Shannon R. Bell 
State of Nevada
Division of Environmental Protection 
Bureau of Water Permits & Compliance 
333 W. Nye Lane 
Carson City, Nevada 89710

Dear Ms. Bell:

SUBJECT: Second Quarter 1996 Discharge Monitoring Report (DMR)
Henderson Facility - NPDES #NV0000078

This report is required by and prepared specifically for the State of Nevada DEP. It 
presents the observed results of measurements required to be performed by the 
State of Nevada DEP. It is not intended as an assertion of the accuracy of any 
instrument, readings, or analytical results, nor is it an endorsement of the suitability 
of any analytical measurement procedure.

The attached Discharge Monitoring Reports (DMR's) (Attachment 1) reflect 
discharge from the Kerr-McGee Chemical Corporation (KMCC) Henderson facility 
as monitored by NPDES equipment. KMCC monitored no (0) storm events and two 
(2) stabilized water flows. One (1) stabilized water flow discharged through Outfall 
001 and one (1) through Outfall 002, both continuing through the month. The 
stabilized water flow through Outfall 001 was attributed to small intermittent water 
leaks. A small stabilized water leak on the east side of the plant has resulted in a 
small but continual discharge from Outfall 002. No discharge exceeded permit 
limitations.

The KMCC Henderson facility ponds were inspected in the second quarter 1996. 
All single lined ponds have been removed from service. Double-lined AP-4 pond 
was repaired during the second quarter. Evaluation of the leak detection system 
between the top and bottom liner indicates that the top liner is now intact. AP-4 
pond has been returned to service. Minor damage to the top liner of double-lined 
AP-6 pond was discovered during early 1996. Pond liquor was transferred out of 
AP-6 during the second quarter in preparation for repair. AP-6 pond liquor will 
continue to be transferred until repair of the top liner can be accomplished. P-2 
pond was decommissioned during the second quarter. The P-2 pond liquor was 
returned to the sodium chlorate process. The P-2 pond solids were removed to

.JIlL

KERR-MCGEE CHEMICAL CORPORATION
POST OFFICE BOX 55 HENDERSON NEVADA 8B9

July 23 1996

Ms Shannon Bell

State of Nevada

Division of Environmental Protection

Bureau of Water Permits Compliance

333 Nye Lane

Carson City Nevada 89710

Dear Ms Bell

SUBJECT Second Quarter 1996 Discharge Monitoring Report DMR
Henderson Facility NPDES NV0000078

This report is required by and prepared specifically for the State of Nevada DEP It

presents the observed results of measurements required to be performed by the

State of Nevada DEP It is not intended as an assertion of the accuracy of any

instrument readings or analytical results nor is it an endorsement of the suitability

of any analytical measurement procedure

The attached Discharge Monitoring Reports DMRs Attachment reflect

discharge from the Kerr-McGee Chemical Corporation KMCC Henderson facility

as monitored by NPDES equipment KMCC monitored no storm events and two

stabilized water flows One stabilized water flow discharged through Outfall

001 and one through Outfall 002 both cohtinuing through the month The

stabilized water flow through Outfall 001 was attributed to small intermittent water

leaks small stabilized water leak on the east side of the plant has resulted in

small but continual discharge from Outfall 002 No discharge exceeded permit

limitations

The KMCC Henderson facility ponds were inspected in the second quarter 1996

All single lined ponds have been removed from service Double-lined AP-4 pond

was repaired during the second quarter Evaluation of the leak detection system

between the top and bottom liner indicates that the top liner is now intact AP-4

pond has been returned to seryice Minor damage to the top liner of double-lined

AP-6 pond was discovered during early 1996 Pond liquor was transferred out of

AP-6 during the second quarter in preparation for repair AP-6 pond liquor will

continue to be transferred until repair of the top liner can be accomplished P-2

pond was decommissioned during the second quarter The P-2 pond liquor was

returned to the sodium chlorate process The P-2 pond solids were removed to



Page 2
State of Nevada DEP 
July 23, 1996

USPCI, Utah. The pond was replaced by two tanks located near the sodium 
chlorate process. Inspection of all other double lined ponds indicates no leakage 
from these ponds.

Should you have any questions concerning this report, please contact Susan M. 
Crowley at (702) 651-2234.

Attachment .

cc: SMCrowley 
PBDizikes 
RANapier 
MJPorterfield
Mr. Carey Houk (W-5-3)/U.S. EPA Region

C:\WPDOCS\SMC\962NDHDN.WPD

Sincerely,'

' Patrick S. Corbett 
Plant Manager

Page
State of Nevada DEP

July 231 1996

USPCI Utah Thepond was replaced by two tanks located near the sodium

chlorate process Inspection of all other double lined ponds indicates no leakage

from these ponds

Should you have any questions concerning this report please contact Susan

Crowley at 702 651-2234

Sincerely

Patrick Corbett

Plant Manager

Attachment

cc sMcrowley

PEoizikes

RANapier

MJPorterfield

Mr carey Houk W-5-3/U.5 EPA Region

c\wPDocS\SMc\962NDHDN.WPD
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CLARK COUNTY HEALTH DISTRICT

P.O. BOX 4426 • 62S SHADOW LANE • LAS VEGAS. NEVADA 89127 • 702-38S-1291 • FAX 702-384.534;

May 1 2. 1992

Jack B. Kelly, Inc. . 
6000 W. Lake Mead Dr. 
Henderson, NV 89015

Dear Sir:

The Clark County Health District has received notification relating to the closure of an 
underground storage tank(s) located at BMI Complex, 8000 W. Lake Mead Dr., Henderson.

In accordance with 40 CFR Part 280.72, the required site assessment has been evaluated 
and determined to have been conducted satisfactorily.

Accordingly, based on the information provided by Met-Chem West, dated May 1, 1992, 
the Health District will not require further remediation at this time.

Should you have questions or if we can be of any assistance, please do not hesitate to 
contact us at (702) 383-1274.

Sincerely,

CLARK^COUNTY HEALTH DISTRICT

in
'Steve Henke/RrEvH.S., R.H.S.P.
Acting Supervisor 
Environmental Health Division

SH/js

cc: Horn Environmental Consulting Group

CLARK COUNTY LAS VEGAS NORTH LAS VEGAS BOULDER CITY HENDERSOi'

HE4

ur.iiii
CLARK COUNTY HEALTH DISTRICT

P.O Box 4426 625 SHADOW LANE LAS VEGAS NEVADA 89127 702.385.1291 FAX 702.384.534

NORTH L.S VECS BOULDER CiTY HENDERSOt

May 12 1992

Jack Kelly Inc

6000 Lake Mead Dr
Henderson NV 8901

Dear Sir

The Clark County Health District has received notification relating to the closure of an

underground storage tanks located at BMI Complex 8000 Lake Mead Dr Henderson

ln accordance with 40 CFR Part 280.72 the required site assessment has been evaluated

and determined to have been conducted satisfactorily

Accordingly based on the information provided by Met-Chem West dated May 992
the Health District will not require further remediation at this time

Should you have questions or if we can be of any assistance please do not hesitate to

contact us at 702 383-1 274

Since rely

CLARK\COUNTY
HEALTH DISTRICT

Steve Henke .EtH.S R.H.S.P

Acting Supervisor

Environmental Health Division

SH/js

cc Horn Environmental Consulting Group

CLARK COUNTY LAS JEGAS



nurn
Environmental Consulting Group, Inc.

P.O. Box 50886 • Amarillo, Texas 79159-0886 • Phone 806/358-3107 • Wats 1-800-594-0008

May 4, 1992

MAY 7 IQ on
Mr. Steve Henke
Clark County Health District
P.O. Box 4426 m/ii_
Las Vegas, Nevada 89127

Re: Jack B. Kelley, Inc. Facility
BMI Complex

Dear Steve:

Enclosed please find analytical results per your request for BTEX and TPH from H-38 
Monitoring Well at BMI Complex.

As you are aware, the Jack B. Kelley, Inc. tank never contained gasoline, but rather was used 
exclusively for truck fueling (utilizing diesel).

I hope the enclosed information will be sufficient to close out the tank removal project.

If I can answer any questions or provide additional information, please contact me at 1/800-
594-0008.

Sincerely,

Marc S. Horn

MSH:nm

NOTE: I have enclosed some contaminant plume maps to better define the facility.

Horn
Environmental Consulting Group lnc

P.O Box 50886 Amarillo Texas 79159-0886 Phone 8061358-3107 Wats 1-800-594-0008

May 1992

Mr Sieve Henke C..

Clark County Health District MAY jOOl

Box 4426
jr

Las Vegas Nevada 89127
v_I.

Re Jack Kelley Inc Facility

BMI Complex

Dear Steve

Enclosed please find analytical results per your request for BTEX and TPH from H-38

Monitoring Well at BMI Complex

As you are aware the Jack Kelley Inc lank never contained gasoline but rather was used

exclusively for truck fueling utilizing diesel

hope the enclosed information will be sufficient to close out the tank removal project

ff1 can answer any questions or provide additional information please contact me at 1/800-

594-0008

Sincerely

Marc Horn

MSHnm

NOTE have enclosed some contaminant plume maps to better define the facility



03^01/1992 13:13 FROM MGT-CHHM UEST o o -> i t . » -r

b

TO 18.0$ s.9 8 9.3 .
'• oor.,.. .. q

p. «'?/'a,3

MET-CHEM
CIV1SICN Of MST-CHEM TSSTl^ LASQKATgHlga. INC.

d-OWti

WEST

4I7S BELL. DRIVE #« * UftS VEGAS, NEVADA SBIIB • r7nBJ aSS-'lQa2 # FAX £7021 876-6311

Jack B- Xalley, Incorporatod
Route 1 
Bo* 400
JWfcftrillo, Taxaa 79159 

Attn: Xr. Jtarc Horn

VKJKL MQUE3TED:

DATS:

REPORT NO,-: 

P,0. NO.: .

May 1, T992 ' 

02054 .

■ Verbal '

INVOICE -NO.: - 3153

Ch—..i.o«l Analysis per CFR 40, Fart 136, Methods. 602 and 624 for Ben- ■ 
rei*«. Toluene, .Ethylbenzene and Xylens (BTEX)' and' High Temperature . 
Modified California Modified 8015 for Total Petroleum .Hydrocarbons ' 
(TPK) . • ■ ...

DMCBIPTION OF SAMPLEt
• : -

Two (2) samples reported to be "Well Watarh ;and identified ;as :- .. 

(1) X-3« BMI Complex, Grab, Cool, 4“C, 4 Drops of HC1, 4-21-92,' ' ;
1J 25 PM/li30 PM (BTEX).

V. • ' , -• I* *:.« '
• • ■

(2) H-38 BMI Complex, Grab, Cool, 4'C, 4-21-92, 1:20. PM (TPH) .

nuufTPAr. ANALYSIS (CFR 40. PART 136, 'METHODS 602' AND 624/HIGH T.aMPr 
EBATIMUC MODIFIED CALIFORNIA MODIFIED 8015^ .' ....- • • • ;

it«x . . •

P«raa>eter Sample

Found, fmc/1^

Field Blank
: ■ ■ : ■ EPA : .'. , • :

■. • Detection Limit .

Benzene 0.048 <0.009 ' 0.009•• • ■
Toluene <0.005 <0.005 ' 0-005 ■

■■ ■ r ■ • •
Bthyl Benzene 0.114 <0.010 ■ o.oio : ' ..

Xylene <0.020 <0.020 ' • '. 0.020 ' -

of Analysis: 4-29-92
’ . . ‘ ------ -1---- ---

tcST RESULTS ASH APOUCA312 ONLY TO ITSMS TSSTcO.- .. . . ■;
THE PEPOST SHALL NOT 36 REPRQCUCSD IN PART SR IN FULL WTHCUT WHITTEN APPflCVAL. 5Y MET-CHtM W!ST.. :

Jack Kalley Incorporated
Roate
3oz 400

Sfr11O Texas 79159

Attn Mr Marc Horn

$Z IZOUEflEP

Chniaal Analysis per CER 40 Part 136
z.aC Toluene .Etbylbenzene arid Xylena
Modifi.d California Modified 8015 for

Tfl

Tot tzne

Ithyl Benzene

Zylene

0.005 C.005

0.114 0.010

0.020 0.020

0.003

03aLL992 tt3 FROM MET-CHEM WEST TO L8O63i888- P.6PC3

.4-.

aa 2Cc42ci3

METNCH.EM ff4.WESTH
tlvisicri QF MET-CHEM T5ST1N33 LABOTpRtE5 SNC

417$ flLL DIIIVE LAS VEGAS NEVAOA ssii t7011 3S2-1 082 FAX 702$ a7u-6a11

DATE May ia
REPORT N0... 02054

P.O NO
INVOICE

Verbal

.3153

ptZCtIPtQN OF ZJcLEt

samples reported to be well WÆer

Methods 602 and 624 fBen-
ETEX and sigh Temperature

total Petroleum .HydocarbOn5

identified

x3$ BI Complex Grab Cool 4aC Drops of HC1 42192
1i25 FM/l$30 PM BTEXF

H38 MI Complex Grab Cool 4C 4-21-92 120PM TPH

LflGJ TPz.
ZLLtS MODIFIED CMiIPORNLA MODIFIED 8Q1Q

Found ac/fl 11

SampLe Fild_Bldsk .Qç.tectSon Limit

cxrwrrar ANZLT.V3IS CFR 40 PART 136 METHODS 602..a.62.4

.naene 0048 0.009 0.009

.0.010

0.020

Dats of Analysis 4-7992

TEST RESULTS RE APOUCA3U ONLY TO J1ME T3TED
WE REPORT SHALL NOT SE REPROCUOSO R4 PART CR SILL wrrHcur WRITTEN APPROVAL MEI-CHEM wsr.



eS' 0 1 ' 1 992 1 3 : 1 •» . FROM MET-C H E M WEST

MKT-CHEM WEST
. PlVlg.ON O* Wtr-sI lCM TCSTIXC incsqpc^MHD

X*port 02054

CXJtMICXL ANALYSIS (CFR 40. PART 136, METHODS 602 AND 624/HIGH 
gaArrm WODIPIED CALIFGmsrXA MODIFIED 8015U • CQNTINtffiD .. ■ •. ■: . • ;

• Detection LifliitFoand ^mer/I')

. 5.0<5.0

C11-C21 .10.0<10.0 .

D«t« of Analysis 4-28-92

.arles I. Robins

TEST RESULTS ABE APPLCASLE ONLY. TO iTSVIS TE5TSD. • ' • . '
TMt REFOpr 5HAIL NOT 3.E RSPROOUCeD IN PART OR IN RJU. WITHOUT WRITTEN APPROVAL 3T MET-CH&M WEST. ■

i '
TOTflU P.93/03

Report 02054

EO11992 1314 FROM MET-C4Ep1 WEST

MET-CHEM WEST
Qv5on v.er.ci

cCM TCCTL LAEJAA1WtEM

TO L9GS35898 P.9393

Pa -2

cLxzcL AN YSISIICflAP PART ips mQCS 602 624/PtIG TE1ZP

RI4LU MDDJflED CALtEQRfl MODIFtED .0151LCONTIND.

EPA
II1 Fojatd mgf OetóctiMfl LiJt

C4C10 5.0 5.0

C11C21 10-0 10_a

Data of alysis 42892

Chafl Custody docuemt encloaed

1ET-CREX WEST flSTING LAEORATORIE$ INC

1es ...

President

Cu/mt

RESULTS ARE APP%.CA$L2 ONLY TO ltflA Th5TD
7-It REQT $HALL NOT 3E RRQDUCO PART OR IN FULL WITHDUT WRITTEN APPROvAL yMT.çI1gM WESt

TOTRL P.8393
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Environmental Consulting Group, Inc.
P.O. Box 50086 • Amarillo, Texas 79159-0886 • Phone 806/358-3107 • Wals 1-800-594-0008

April 13, 1992

Mr. Steve Henke
Clark County Health District •
P. O. Box 4426
Las Vegas, Nevada 89127

Dear Steve:

Per your request, enclosed please find a map of the location of all the February 4,1992 sample 
analysis results, as well as a location map of the H-38 monitoring well.

I am making arrangements to resample Well H-38 to comply with your request for BTEX by 
Method 624 and TPH by 8015 Modified. I anticipate having this sampling event completed 
no later than April 24, 1992, with the results returned ten (10) working days later.

Thank you for your cooperation in this matter. If I can answer any questions or address any 
areas of concern, please feel free to contact me at any time.

Sincerely,

Marc S. Horn

MSH:nm

Enclosure

at ar at.t ana
%tltI_1.ss

Horn
Environmental Consulting Group Inc

25

I1

April 13 1992

Box 50886 Amarillo Texas 79159-0886 Phone 806/358-3107 Wats 1-800-594-0008

Mr Steve Henke

Clark County Health District

Box 4426

Las Vegas Nevada 89127

Dear Steve

Per your request enclosed please find map of the location oIall the February 1992 sample

analysis results as well as location map of the H-38 monitoring well

Il am making arrangements to resample Well H-38 to comply with your request for BTEX by

Method 624 and TPH by 8015 Modified anticipate having this sampling event completed

no later than April 24 1992 with the results returned ten 10 working days later

Thank you for your cooperation in this matter If can answer any questions or address any

areas of concern please feel free to contact me at any time

MSI-1nm

Sincerely

Marc Horn

Enclosure



Sampling Narrative

All samples were collected utilizing zero head space. Sampling, as well as complete equipment 
decontamination between sample collections. Samples were transferred to Met Chem West 

Analytical utilizing customary Chain of Custody. Drilling was conducted by Western 

Technologies, Inc.

A Grab Soil Sample was collected at 15,25 and 35 feet and groundwater interface (37 feet), and 
examined for TPH utilizing California Modified 8015 methodology.

A sample was collected from existing Groundwater Monitoring Well H-38 to establish any 
potential plume migration. (TOC was used to compare results with previous TOC Analysis 
accomplished at this location.) Note: The well was bailed three volumes to insure proper 

results.

Conclusion .

The H-38 Well showed a reduction in contamination from previous analytical results.

Since none ofthe 24 samples collected from the February 4,1992 soil boring event revealed any 
contamination above the detection limit, we concluded that a contaminant plume associated 
with the underground storage tank in question did not exist.

Pursuant with the request of Clark County, an additional sample will be collected from existing 
Well H-38 and examined for BTEX utilizing Method 624 and TPH utilizing 8015 Modified.

Sampling Narrative

All samples were collected utilizing zero head space Sampling as well as complete equipment

decontamination between sample collections Samples were transferred to Met Chem West

Analytical utilizing customary Chain oF Custody Drilling was conducted by Western

Technologies Inc

Grab Soil Sample was collected at 1525 and 35 feet and groundwater interface 37 feet and

examined for TPH utilizing California Modified 8015 methodology

sample was collected from existing Groundwater Monitoring Well H-38 to establish any

potential plume migration TOC was used to compare results with previous TOC Analysis

accomplished at this ldcation Note The well was bailed three volumes to insure proper

results

Conclusion

The H-38 Well showed reduction in contamination from previous analytical results

Since none of the 24 samples collected from the February 1992 soil boring event revealed any

contamination above the detection limit we concluded that contaminant plume associated

with the underground storage tank in question did not exist

Pursuant with the request of Clark County an additional sample will be collected from existing

Well H-38 and examined for BTEX utilizing Method 624 and TPH ulilizing 8015 Modified
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MET-CHEM
DIVISION OF MET-CHEM TESTING LABORATORIES. INC.

WEST

4275 BELL DRIVE #4 • LAS VEGAS, NEVADA 89118 • 1702) 368-1082 • FAX (702) 876-6811

Jack B. Kelley, Inc. 
Route 1, Box 400 
Amarillo, Texas 79159

Attn: Mr. Marc Horn

DATE: February 4, 1992

REPORT NO.: 01902

P.O. NO.: H 1009

INVOICE NO.: 3015

WORK REQUESTED:

Chemical Analysis per EPA 600/4-79-020 and High Temperature Modified, 
California Modified 8015 for: •'

(1) Total Organic Carbon (TOC), EPA 600/4-79-020, Method 415.1
(2) Total Petroleum Hydrocarbon (TPH) California Modified 8015

DESCRIPTION OF SAMPLE:

Twenty Five (25) Samples (1 Ground Water/24 Soils), identified as.

Sample #1, 001GW, Grab, Cool
Sample #2, 101-15', Grab, Cool
Sample #3, 102-25', Grab, Cool
Sample #4, 103-35', Grab, Cool
Sample #5, 104-37', Grab, Cool
Sample #6, 201-15', Grab, Cool
Sample #7, 202-25', Grab, Cool
Sample #8, 203-35', Grab, Cool
Sample #9, 204-37', Grab, Cool
Sample #10, 301-15', Grab, Cool
Sample #11, 302-25', Grab, Cool
Sample #12, 303-35', Grab, Cool
Sample #13, 304-37', Grab,. Cool
Sample #14, 401-15', Grab, Cool
Sample #15, 402-25', Grab, Cool
Sample #16, 403-35', Grab, Cool
Sample #17, 404-37', Grab, Cool
Sample #18, 501-15', Grab, Cool
Sample #19, 502-25', Grab, Cool
Sample #20,. 503-35' , Grab, Cool
Sample #21, 504-37', Grab, Cool
Sample #22, 601-15', Grab, Cool
Sample #23, 602-25', Grab, Cool
Sample #24, 603-35', Grab, Cool
Sample #25, 604-37', Grab, Cool

4 °C, 1-09-92, 9:30 AM (Ground Water)
4 °C, 1-08-92, 11:30 AM (Soil)
4 °C, 1-08-92, 1:10 PM (Soil)
4 °C, 1-08-92, 1:45 PM (Soil)
4 °C, 1-08-92, 2:25 PM (Soil)
4 °C, 1-08-92, 3:45 PM (Soil)
4 °C, 1-09-92, 8:00 AM (Soil)
4 °C, 1-09-92, 8:30 AM (Soil)
4‘C, 1-09-92, 8:50 AM ( S O x 1 )
4°C, 1-09-92, 10:00 AM (Soil)
4 °C, 1-09-92, 10:30 AM (Soil)
4 °C, 1-09-92, 11:00 AM (Soil)
4 °C, 1-09-92, 11:15 AM (Soil)
4 ° C, 1-09-92, 1:45 PM (Soil)
4 °C, 1-09-92, 2 : 30 PM (Soil)
4 ° C, 1-09-92, 3:00 PM (Soil)
4 °C, 1-09-92, 3:15 PM (Soil)
4 °C, 1-09-92, 4 :15 PM (Soil)
4 °C, 1-10-92, 7:45 AM (Soil)
4 °C, 1-10-92, 8 : 10 AM (Soil)
4°C, 1-10-92, 8:25 AM (Soil)
4 ° C, 1-10-92, 9:40 AM (Soil)
4 ° C, 1-10-92, 11:10 AM (Soil)
4 °C, 1-10-92, 11:25 AM (Soil)
4 °C, 1-10-92, 11:40 AM (Soil)

TEST OFSIJI.TS ARE APPLICABLE ONLY TO ITEMS TESTED.

METCHEM
DIVISION OF MET-CHEM TESTING LABORATORIES INC

WEST
4275 BELL DRIVE LAS VEGAS NEVADA 89118 702 368-1082 FAX 702 876-6811

Jack Kelley Inc
Route Box 400

Amarillo Texas 79159

February 1992

01902

Attn Mr Marc Horn
P.O NO 1009

WORK REQUESTED

INVOICE NO 3015

Chemical Analysis per EPA 600/4-79-020 and High Temperature Modified
California Modified 8015 for

Total Organic Carbon TOC EPA 600/4-79-020 Method 415.1
Total Petroleum Hydrocarbon TPH California Modified 8015

DESCRIPTION OF SAMPLE

Twenty Five 25 Samples Ground Water/24 Soils identifIed as

DATE

REPORT NO

Sample 001GW Grab Cool 4C 1-0992 930 AM Ground Water
Sample
Sample

10115
10225

Grab Cool 4C
Grab Codl 4C

10892
10892

1130
110

AM
PM

Soil
Soil

Sample 10335 Grab Cool 4C 10892 145 PM Soil
Sample
Sample
Sample
Sample

10437
20115
20225
20335

Grab Cool 4C
Grab Cool4C
Grab Cool 4C
Grab Cool 4C

10892
10892
10992
10992

225
345
800
830

PM
PM
AM
AM

Soil
Soil
Soil
Soil

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

10
11
12
13
14
15
16
17
18
1920
21
22
23
24
25

20437
30115
30225
30335
30437
40115
40225
40335
40437
50115
50225
50335
50437
60115
60225
60335
60437

Grab Cool ec
Grab Cool 4C
Grab Cool 4C
Grab Cool 4C
Grab Cool 4C
Grab Cool 4C
Grab Cool 4C
Grab Cool 4C
Grab Cool 4C
Grab Cool 4C
Grab Cool 4C
Grab Cool 4C
Grab Cool 4C
Grab Cool 4C
Grab Cool 4C
Grab Cool 4C
Grab Cool 4C

109il
10992
10992
10992
10992
10992
10992
10992
10992
10992
11092
11092
11092
11092
11092
11092
11092

aao
1000
1030
1100
1115
145
230
300
315
415
745
810
825
940

1110
1125
1140

AM
AM
AM
AM
AM
PM
PM
PM
PM
PM
AM
AM
AM
AM
AM
AM
AM

Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

TEST QFSIJLTS PE APPLICABLE GNLY TO ITEMS TESTED



MET-CHEM
DIVISION OF MET-CHEM TESTING LABORATORIES

WEST
INCORPORATED

Report No. 01902 Page 2

CHEMICAL ANALYSIS IEPA 600/4-79-020/CALIFORNIA MODIFIED 8015)

Found

Sample

#1
#2
#3
#4
#5
#6
#7
#8
#9

#10
#11
#12
#13
#14
#15
#16
#17
#18
#19
#20
#21
#22
#23
#24
#25

TOC
TPH (mg/kg)

Date of
fmcr/1} C4 - CIO Cll - C24 Analysis

3.5 — 2-04-92
<10 <10 1-16-92
<10 <10 1-16-92

. . ■ <10 <10 1-16-92
„ <10 <10 1-16-92

<10 <10 1-16-92
__ <10 <10 ■ 1-16-92
_ <10 <10 . 1-16-92
_ ■ <10 <10 1-16-92
_ <10 <10 1-16-92

<10 <10 1-17-92
. , <10 <10 1-17-92

<10 <10 1-17-92
<10 <10 1-17-92

_ <10 <10 1-17-92
. , <10 <10 1-17-92
. , <10 <10 1-17-92
_ <10 <10 1-17-92
. , <10 <10 1-17-92
_ <10 <10 1-20-92
_ <10 <10 1-20-92

<10 <10 1-20-92
. , <10 <10 1-20-92

<10 1-2G-92
_ <10 <10 1-20-92

REMARKS:

Chain of Custody document enclosed.

MET-CHEM WEST-vTESTING LABORATORY, INC.

CIR/dkm

'eharles I. Robins 
President

TEST RESULTS ARE APPLICABLE ONLY TO ITEMSJTESTED^

MET-CHEM WEST
DIVISION OF MET-CI-IEM TESTING 4eDRATDRIES INCORPORATED

Report No 01902 Page -2-

CHEMICAL ANALYSIS EPA 600/4-79-020/CALIFORNIA MODIFIED 8015

Found

TPH mg/kg
TOC Date of

Sample mg/fl C4 dO C1l C24 Analysis

3.3 10492
10 10 11592
10 10 11692
10 10 11692
10 10 11692
10 10 11692
10 10 11692
10 10 11692
10 10 11692

10 10 10 11692
11 10 10 11792
12 10 10 11792
13 10 10 11792
14 10 10 11792
15 10 10 11792
16 10 10 11792
17 10 10 11792
18 10 10 11792
19 10 10 11792
20 10 10 12092
21 10 10 12092
22 10 10 12092
23 10 10 12092
24 CU CC 1--20-02

25 10 10 12092

REMARKS

Chain of Custody document enclosed

MET-CHEM WEST TESTING LABORATORY INC

President

CIR/dkm

TEST RESULTS ARE APPLICABLE ONLY TO ITEMS TESTED



“J
 . 

a

«
?r

£

3
k-

^c
'.

:c

■. ^
r^-

>
^

:'
k

r
^
j
i

-*
32

pw
r&

«.. 
H

1
0

:W
r 

S
a'

-H
^T

'-
W

^
n

rf.
,:i

-?
tv

rV
,W

P

V
y«

2^
«-

"*
<-

jV
v'

-'r
‘?

5
t ^

 '-
^
j-

-i
A

i^
 V

f 
i«

^g
iT

T£
>T

B
^-
 

-
-..
 

r,
V.

 
•y

l

"
'4
&

S
J
f
c
.

:•
, 
^
i
-
' 

?
#

:i
'
.
^
-

y\
 

-.
..
y
i.
 

. 
™

--■■
 '

^!
>v

’ 
1 

.j 
... 

.W
ro

x^
 - 

' 
.-o

j
' ^

'-
 

•' 
'•*

'«
' 

••?
 '

■
y
{
\-

-J
^
?-

rr
r‘

r^
'x

&
*

■ (C
H

-V
'

‘i
»

?,

^v
5i

\r>
 *«~

 "'; *
»

f/\
:

_^
SW

^4
^S

sf
ej

U
-Z

-Z
--

:?
- 

X-
'W

■ *
' 

'-«
r'-

 - 
U-

 ■■■ >
 • ;
 

-i;
, 

*-*
- ^

 '-
'''

tt
~

*\
IA

 n
^r

x*
:' 

•
-,

s
^
»

' 
AS

-rC
On

®^
 -

_r 
* ® 

^ • r
 C v

 • «
 

*•o
,:

• 
•'•’<

■:: °
 '■

• c
 C’

 * 
‘ ? 

s: 
* ■; 

■1
■ 

5-?
':rn

': 
*c

:?
'-:

"C
',,'r

. 
::n

® 
■•s

* 
«*

ii
_ 

A b
e 

on
 ®-

j 
:“e

o 
■?«

r'O
f o

ve
n 

-e^
'

«•; • 
?^0
 B

en
;»n

* 
e C

nr. 
■ n 

t r Q
 ! i 

on 
,'m

g/l
)

'1 
C 

’Je
n ?

 
3 ? 

* C 
C • 

5 C

'?C
Oi 

Po
r^

ni
he

sis
 'n

d'C
otr
 

>o<
T>o

le^ 
!ro

m
■O'

* *
r 

*o
f c 

f -
 Oe

 or
 in

q 
ro

nt
s

-1
0-

1 >
Olm

e 
1 nd

 i C
O 1

1 n 
q 

bf
nf

en
e 

- O
ne 

« n
l r q

* i 
on
 - 

-.n
sn

fd 
-h

er
e 

-n
/er

red

■ -\
\

•i;
\ -

\

H
-3

?
(L- 

i-v~
> *

i 
'•'-' 

'-- I
 ^

CJ
 S

T 
^r

-j
I ©

iff 
:- 

~-r
-

r^
»

J9
&

?

. 
...

.
•.;

■''
'a

-,
- 

^ 
’rK

^ 
.''

 
'

Tv
i

ST
AU

FF
ER
 

CH
EM

IC
AL
 

CO
MP

AN
Y

^ f
 ^ 

e »
 * 

i -j 
* 

•i
f.t

e©
Cj

erp
.’ih

iv
 l

i •
r' 

= 
: *

r o>
r.-.

i. \
 ''

11 <
.i 0

 n r
 ., 

V—

C
O

N
T

O
U

R
 

M
A

P
 

O
F

 
B

E
N

Z
E

N
E
 

C
O

N
C

E
N

T
R

A
T

IO
N

S
 

( 
m

g
/I

) 
IN
 

G
R

O
U

N
D
 

W
A

T
E

R

'0

.c S
cc

c
c
c
-c

n
o

rc
n

.Y
h
It

S
O

e
n

z
.n

c
n

r
n

lf
lf
l

m
Q

i
IC

Ic
n

P
C

c
c
c
l

P
jr
e
n
rh

e
z
is

n
d

lc
o

p
la

n
o

lc
i

ta
r
n

a
ra

re
re

a
rl
n

q
o

n
e

s
e
In

e
n
d
c
c
ll
n
q

c
a
n

en
e

a
n
c
n
n
ll
a
lc

n
lf
lc

n
.a

h
t

a
le

r
te

d

t
r
j
f
t -c
b
-

-
r
n
c
.4

.-
-
n
..
..
-

y
-
./

.
-

ic
i2

4_
I_

.A
-
Y

.-
t

-
-
-
-

H
3

f
l

c
_

i
1

C
C

/I
T

fl
r
4

C
O

N
T

O
U

R
M

A
P

O
F

B
E

N
Z

E
N

E
C

O
N

C
E

N
T

R
A

T
IO

N
S

m
g
/I

IN
G

R
O

U
N

D
W

A
T

E
R

Ir
c
D

S
T

A
U

F
F

E
R

C
H

E
Y

IC
A

L
C

O
M

P
A

N
Y

J
c
rc

iJ
u

v
I
.
-

I
t

-
-
ti
L

J
r



D
EP

TH
, IN 

FE
ET

 BE
LO

W
 .̂AN

D
 SU

R
FA

C
E

WELL H-38

ww^iTi^ ciCV,
1772.69 feet MSL

l.4-!eet stick-up

LAND SURFACE

Cement

Fo r mo t ion 
Bockfi II

8 Steel 
Su rfoce 
Cosing

8 Open Bore Hole

Sto t ic depth to 
wo t er below top 
of casing on 
6-19-80 (35.9 I)

55 feet

title:

CONSTRUCTION DIAGRAM 

OF ATYPICAL TEST WELL

PREPARED POR
STAUFFER CHEMICAL COMPANY

Htndtrion Nevada

Geraghty 
& Miller, Inc.

coum_£0 BY W. X. WARREN
r*trk*CO BY
PAO J tCT W«A. JOHN 1 S 81 ST E ft JULY 1980

LU

Ii

20

Pt

-L

LU

LU

LU

LU

WELL H38

ccsr

772.69 feet MSL l.4 -feet

l0

stickup

Cement

LAND SURFACE

Steel

Surface

Casing

Open Bore Hole

30
Static depth to

water below top
of casing on

6-19-80 35.915

40

50

55 feet ______

60

TITLE

CONSTRUCTION DIAGRAM

OF ATYPICAL TEST WELL

PREPARED FOR

STAUFFER CHEMICAL COMPANY
Hindirton N.vodo

JCowrlLeO St WARR EN Iscsz IFIStJ k.

Gerazhty snowunPARCD It _____________

Miller Inc
fnsoocT

we
DATE

JOHN IS8ISTER JuLi l9eo
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MKOCH

KOCH MATERIALS COMPANY

Via First Class Mail

Ms. Susan Crowley 
Kerr-McGee Chemical Corporation 
P.O. Box 55 
Henderson, NV 89009

"TYis -fvvvv- Koctr\ cv^ V-ki^cLoov^
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Re: Koch Materials Lease - Release Request

Dear Ms. Crowley:

Kerr-McGee Chemical Corporation’s (KMCC) requested in a letter dated July 7, 1995, that Koch 
Materials Company (Koch) investigate and clean hydrocarbon-contaminated soils at the Koch-leased 
site in Henderson, NV. The property is owned by KMCC and is located in the BMI Industrial Complex.
In response to this request Koch retained the services of Western Technologies, Inc. (WT) to perform 
both remediation and confirmatory sampling activities.

Enclosed are summaries and results from the activities devised by Koch and KMCC, and performed by 
WT to remediate residual contamination from past Koch operations at the facility. On March 18, 1996, 
WT performed excavation oversight for the removal of asphalt and oil impacted soils. Limits of 
excavation were based on visual indications and/or hydrocarbon odors. Excavated soils were stockpiled 
on-site until confirmatory sampling could confirm additional excavation was not needed.

On March 29, 1996, WT advanced ten (10) soil borings in the project area to obtain post-excavation, 
confirmatory samples. The samples were analyzed for TPH using EPA method 8015-modified. All but 
one sample showed levels below the Nevada enforcement standard of 100 mg/kg TPH. This sample, 
collected under the northeast corner of the concrete slab, indicated 190 mg/kg TPH concentration. WT 
returned to the sight on April 15, 1996, to excavate additional material in this area. Approximately 150 
square feet of the concrete was removed in order to excavate impacted soils. One additional sample 
was collected to confirm removal activities in this area. Test results showed a level of 32 mg/kg TPH, 
and therefore, below Nevada DEP soil action levels.

At this point, the stockpiled soils were characterized and removed from the site. Approximately 511 tons 
of soil were disposed of by Las Vegas Paving. Type II fill material was brought in to fill excavation holes 
return the site to grade.

P.O. Box 2256 Wichita, Kansas 67201 ■ 316/828-B5B.4 ■ FAX 316/828-8000
(con't)

-rie tuti
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Via First Class Mail

Ms Susan Crowley

Kerr-McGee Chemical Corporation

P.O Box 55

Henderson NV 89009

Re Koch Materials Lease Release Request

Dear Ms Crowley

Kerr-McGee Chemical Cdrporations KMCC requested in letter dated July 1995 that Koch

Materials Company Koch investigate and clean hydrocarbon-contaminated soils at the Koch-leased

site in Henderson NV The property is owned by KMCC and is located in the BMI Industrial Complex

In response to this request Koch retained the services of Western Technologies Inc WT to perform

both remediation and confirmatory sampling activities

Enclosed are summaries and results from the activities devised by Koch and KM CC and performed by

WT to remediate residual contamination from past Koch operations at the facility On March 18 1996

WT performed excavation oversight for the removal of asphalt and oil impacted soils Limits of

excavation were based on visual indications and/or hydrocarbon odors Excavated soils were stockpiled

on-site until confirmatory sampling could confirm additional excavation was not needed

On March 29 1996 WT advanced ten 10 soil borings in the project area to obtain post-excavation

confirmatory samples The samples were analyzed for TPH using EPA method 8015-modified All but

one sample showed levels below the Nevada enforcement standard of 100 mg/kg TPH This sample
collected under the northeast corner of the concrete slab indicated 190 mg/kg TPH concentration WT
returned to the sight on April 15 1996 to excavate additional material in this area Approximately 150

square feet of the concrete was removed in order to excavate impacted soils One additional sample

was collected to confirm removal activities in this area Test results showed level of 32 mg/kg TPH
and therefore below Nevada DEP soil action levels

At this point the stockpiled soils were characterized and removed from the site Approximately 511 tons

of soil were disposed of by Las Vegas Paving Type Il fill material was brought in to fill excavation holes

return the site to grade

cont

P.O Box 2256 Wichita Kansas 67201 316/B2B-85a4 FAX 316/828-6000



Please review the analytical results provided in the WT reports to confirm the removal of hydrocarbon 
impacted soils at the site. Based on the results of the activities performed at the Henderson facility and 
completion of tasks outlined in the July 7, 1995, letter and associated follow-up correspondences, Koch 
Materials respectfully requests closure of the environmental concerns at this site, and thus, a release 
from the current lease with KMCC.

Koch Materials Company appreciates your consideration and cooperation in this matter. Please 
contact me with any additional questions or comments at (316) 828-8451.

Sincerely,
Koch Materials Company

Kevin E. Koerner 
Project Engineer

Enclosures 
cc: Joe Platt

Rebecca Work

P.O. Box 2256 • Wichita, Kansas 67201 316/828-8584 - FAX 316/828-8000

Please review the analytical results provided in the WT reports to confirm the removal of hydrocarbon

impacted soils at the site Based on the results of the activities performed at the Henderson facility and

completion of tasks outlined in the July 1995 letter and associated follow-up correspondences Koch

Materials respectfully requests closure of the environmental concerns at this site and thus release

from the current lease with KMCC

Koch Materials Company appreciates your consideration and cooperation in this matter Please

contact me with any additional questions or comments at 316 828-8451

Sincerely

Koch Materials Company

Kevin Koerner

Project Engineer

Enclosures

cc Joe Platt

Rebecca Work

P.O Box 2256 Wichita Kansas 67201 316/B2B-B5B4 FAX 316/82B-B000



Western
Technologies
Inc.

3611 West Tompkins Avenue 
Las Vegas, Nevada 89103-5618 
(702) 798-8050 • fax 798-7664

The Quality People
Since 1955

April 25, 1996

Koch Materials 
1429 Slover Avenue 
Fontana, California 92355

Attn: Mr. Joe Platt

Ref: Subsurface Soil Exploration Project No. 4186JL080
Former Koch Materials Facility 
BMI Industrial Complex 
Henderson, Nevada

Dear Mr. Platt:

Western Technologies, Inc. (WT) is pleased to provide Koch Materials with this letter report for the 

completion of 10 soil borings at the former Koch Materials asphalt emulsion facility located within the 

Basic Management Inc. (BMI) Industrial complex in Henderson, Nevada. WT performed the soil boring 

and soil sampling service pursuant to the Scope of Work described in WT's Proposal No. 4186PT115A 

dated February 2, 1996 and an Intermittent Service Agreement No. HEND-96-1.

Scooe of Work

The scope of work for this project included the completion of 10 shallow soil borings. A soil sample 

was collected from 1 to 2 feet blow the ground surface (bgs) in all ten of the borings, and from 5 to 

6 feet bgs in six of the ten borings. Sixteen total soil samples were collected for submittal to a Nevada 

Certified laboratory for analysis by EPA method 8015 for Total Petroleum Hydrocarbons.

Sample Locations

Eight of the ten soil boring locations had been selected by Mr. Kevin Koerner of the Koch Materials 

Kansas City office. Mr. Koerner designated the proposed boring locations on a site plan that had been 

separated into 8 distinct "areas’ (numbered 4 through 11). In a March 26, 1996 telephone 

conversation, Mr. Koerner indicated that Areas 6, 7, 9, 10, and 11 on the site plan required two soil 

samples from each boring (i.e. both at 1 to 2 and 5 to 6 feet bgs). Since only 8 of the proposed 10 

borings were identified on the site plan, Mr. Koerner asked WT to use it's discretion in the selection of 

the two remaining boring locations.

Western 361 West Tompkins Avenue

Technologies Las Vegas Nevada 89103-5618

Inc 702 7988050 fax 798-7664

The Quality People

Since 1955

April 25 1996

Koch Materials

1429 Slover Avenue

Fontana California 92355

Ann Mr Joe Plan

Ref Subsurface Soil Exploration Project No 41 86JL080

Former Koch Materials Facility

BMI Industrial Complex

Henderson Nevada

Dear Mr Plan

Western Technologies Inc WI is pleased to provide Koch Materials with this letter report for the

completion of 10 soil borings at the former Koch Materials asphalt emulsion facility located within the

Basic Management Inc BMI Industrial complex in Henderson Nevada WI performed the soil boring

and soil sampling service pursuant to the Scope of Work described in WTs Proposal No 41 86PT1 5A

dated February 1996 and an Intermittent Service Agreement No HEND-96-1

Scooe of Work

The scope of work for this project included the completion of 10 shallow soil borings soil sample

was collected from to feet blow the ground surface bgs in all ten of the borings and from to

feet bgs in six of the ten borings Sixteen total soil samples were collected for submittal to Nevada

Certified laboratory for analysis by EPA method 8015 for Total Petroleum Hydrocarbons

Samole Locations

Eight of the ten soil boring locations had been selected by Mr Kevin Koerner of the Koch Materials

Kansas City office Mr Koerner designated the proposed boring locations on site plan that had been

separated into distinct areas numbered through 11 In March 26 996 telephone

conversation Mr Koerner indicated that Areas 10 and 11 on the site plan required two soil

samples from each boring i.e both at to and to feet bgs Since only of the proposed 10

borings were identified on the site plan Mr Koerner asked WI to use its discretion in the selection of

the two remaining boring locations



Field Activities

On March 29,1996 WT completed the 10 shallow subsurface soil borings (numbers KM-1 through KM- 

10) at the subject property. WT personnel were greeted by Mr. Mark Nielsen, Plant Manager for the 

Koch Materials Phoenix, Arizona office, observed WT's field activities. Based on the 8 soil sample 

locations specified by Mr. Koerner, and Mr. Nielsen's recollection of the former facility, the two 

remaining soil boring locations (numbers KM-9 and KM-10) were located on the concrete slab in the 

area of the former above ground storage tanks. The sample locations for the 10 borings are shown on 

Figure 1.

Six borings were completed to 5 to 6 feet bgs and four borings were completed to 1 to 2 feet bgs using 

a solid stem auger rig. Ssplit soil samples were obtained from each of the 16 soil sample locations. 

Collected soil samples were also placed in a ziploc bag and the headspace was screened in the field for 

the presence of volatile organic compounds (VOCs) using an Organic Vapor Meter (OVM). No 

detectable VOCs were noted during screening activities. Subsurface soil samples were recovered from 

the decontaminated split spoon sampler and sealed in specifically cleaned class jars, sealed with Teflon 

liners and plastic caps, labeled and preserved on ice. The soil samples were sent under proper chain- 

of-custody protocol to Alpha Analytical, Inc. for analysis for TPH by EPA method 8015 (modified).

Total Petroleum Hydrocarbon (TPH) concentrations were found in 6 of the 16 soil samples. Only one 

soil sample, KM-9-1' at 190 mg/Kg, contained TPH concentrations greater than the State of Nevada 

regulatory action limit of 100 mg/Kg. This sample was collected from the eastern portion of concrete 

slab. Laboratory data and chain of custody forms are included in Attachment A.

WT appreciates the opportunity to be of service to Koch Materials on this project. If you have any 

questions, please do not hesitate to call.

Findings

Sincerely,

WESTERN TECHNOLOGIES, INC.

Senior Project Manager

Field Activities

On March 29 1996 WI completed the 10 shallow subsurface soil borings numbers KM-i through KM

10 at the subject property WT personnel were greeted by Mr Mark Nielsen Plant Manager for the

Koch Materials Phoenix Arizona office observed WTs field activities Based on the soil sample

locations specified by Mr Koerner and Mr Nielsens recollection of the former facility the two

remaining soil boring locations numbers KM-9 and KM-i were located on the concrete slab in the

area of the former above ground storage tanks The sample locations for the 10 borings are shown on

Figure

Six borings were completed to to feet bgs and four borings were completed to to feet bgs using

solid stem auger rig Ssplit soil samples were obtained from each of the soil sample locations

Collected soil samples were also placed in ziploc bag and the headspace was screened in the field for

the presence of volatile organic compounds VOCs using an Organic Vapor Meter OVM No

detectable VOCs were noted during screening activities Subsurface soil samples were recovered from

the decontaminated split spoon sampler and sealed in specifically cleaned class jars sealed with Teflon

liners and plastic caps labeled and preserved on ice The soil samples were sent under proper chain-

of-custody protocol to Alpha Analytical Inc for analysis for IPH by EPA method 801 modified

Findings

Total Petroleum Hydrocarbon TPH concentrations were found in of the soil samples Only one

soil sample KM-9-i at 190 mg/Kg contained TPH concentrations greater than the State of Nevada

regulatory action limit of 100 mg/Kg This sample was collected from the eastern portion of concrete

slab Laboratory data and chain of custody forms are included in Attachment

WI appreciates the opportunity to be of service to Koch Materials on this project If you have any

questions please do not hesitate to call

Sincerely

WESTERN TECHNOLOGIES INC

Peter yen CE.M
Senior Project Manager
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Alpha Analytical, Inc.
25r> Glendale Avenue, Suite 21
Sparks, Nevada 8943 L Boise, Idaho
17021 355-1044 < 208) 336-4145
FAX: 702-355-0406 
1-800-283-1183

ANALYTICAL REPORT

A

2505 Chandler Avenue, Suite 1 
Las Vegas. Nevada 89120 

1702)498-3312 
FAX: 702-736-7523 

1-800-283-1183

Western Technologies P.O.#: 4186JL080
3611 West Tompkins Avenue Project: Koch Materials
Las Vegas, NV 89103 Phone: 702 798-8050

Attn: Peter Cloven

Sampled: 03/29/96 Received: 04/01/96 Analyzed: 04/02/96 

Matrix: [ X ] Soil [ ] Water [ ] Waste

Analysis Requested: TPH - Total Petroleum Hydrocarbons-Extractable
Quantitated As Diesel

Methodology: TPH - Modified 8015/DHS LUFT Manual/BLS-191

i

Results:

Client ID/
Lab ID Parameter

KM-1
/WTI040196-01LV

TPH *

KM-2
/WTI040196-02LV

TPH *

KM-3-1'
/WTI040196-03LV

TPH

KM-3-5'
/WTI040196-04LV

TPH

KM-4-1'
/WTI040196-05LV

TPH

KM-4-5'
/WTI040196-06LV

TPH

KM- 5
/WTI04 0196 -07LV

TPH

KM-6 -1'
/WTI040196-08LV

TPH

Detection
Concentration Limit

mg/Kg mg/Kg

92 10

19 10

ND 10

ND 10

ND 10

ND 10

ND 10

ND 10

Page 1 of 2

AlphaAnalytical Inc
255 Glendale Avenue Suite 21

Sparks Nevada 89431

702 355-1044

FAX 702-355-0406

-300-283- 1183

Boise Idaho

208 336-4145

ANALYTICAL REPORT

25C5 Chandler Avenue Suite

Las Vegas Nevada 89120

702 498-3312

FAX 702-736-7523

1-800-283-1183

West em Te chnologies P.O 4186JL080
3611 West Tompkins Avenue Project Koch Materials
Las Vegas NV 89103 Phone

Attn
702 798-8050

Peter Cloven

Sampled 03/29/96 Received 04/01/96 Analyzed 04/02/96

Matrix Soil Water Waste

Analysis Requested TPH Total Petroleum Hydrocarbons-Extractable
Quantitated As Diesel

Methodology TPH Modified 8015/DHS LUFT Manual/BLS-191

Client ID/
Lab ID Parameter

Concentration
mg/Kg

Detection
Limit
mg/Kg

KM-i
/Wr1o4o196-O1LV

KM -2

/wTIo4ol96-O2LV

TPH 92

TPH 19

10

10

KM-3-1
/wT1o4o196-O3LV

TPH ND 10

KM-3-5
/WTIo4ol9G-O4LV

TPH ND 10

KM-4-1
/Wr1o4o196-O5LV

KM-4-5
/wr1o4o196-O6LV

KM-S
/Wr1o40196-O7LV

KM -6-1
/WT1040196-O8LV

TPH ND

TPH ND

TPH ND

TPH ND

10

10

10

10

Results

Page of



!

Alpha Analytical, Inc.
255 Glendale Avenue, Suite 21 
Sparks. Nevada 89451 
■702i855-1044 
FAX: 702-855-0406 
1-600-288-1188

2505 Chandler Avenue, Suite 1 
Boise, Idaho Las Vegas. Nevada 89120

'203i886-4145 i702)498-8812
FAX: 702-786-7523 

1-800-283-1183

j Continued:

Client ID/
Lab ID Parameter

Concentration
mg/Kg

Detection
Limit
mg/Kg

KM-6-5'
/WTI040196-09LV

TPH ND 10

KM-7-1'
/WTI040196-10LV

TPH * 25 10

KM-7-5'
/WTI040196-11LV

TPH ND 10

KM-8 -1'
/WTI040196-12LV

TPH ND 10

KM-8 -5'
/WTI040196-13LV

TPH * 18 10

KM-9-1'
/WTI040196-14LV

TPH * 190 10

KM-9 -5'
/WTI040196-15LV

TPH ND 10

KM-10 TPH * 17 10
/WTI040196-16LV

* - Components are in the range of light oil and motor oil.

Note: Hydrocarbons outside the range of diesel may have varying
recoveries.

ND - Not Detected

Approved

Laboratory Director
Page 2 of 2

II

Alpha Analytical Inc
255 Glendale Avenue Suite 21

Sparks Nevada 89431

712 355- 1044

E\X 72-355-0406

-.UU-23- 1183

Continued

Client ID/
Lab ID Parameter

Boise Idaho

208 336-4145

Concentration
mg/Kg

2505 Chandler Avenue Suite

Las Vegas Nevada 89120

702 49843312

FAX 702.736-7523

Detection
Limit

mg/Kg

KM-6-5 TPH
WT 1040196-09 LV

KM -7-1
/WTIo40196-1OLV

KM-7-5 TPH
/WTIo40196-11LV

KM-8-1
/WTIo4ol9e-12LV

KM-8-5
/WTIo4ol9G-13LV

KM-9-1 TPH
/WTIo4ol9G-14LV

KM-9-5 TPH
/WT1o4o196-1SLV

KM-b TPH
/wTIo40196-1GLV

ND 10

25 10

ND 10

ND 10

18 10

190 10

bID 10

17 10

Components are in the range of light oil and motor oil

Note Hydrocarbons outside the range of diesel may have varying
recoveries

ND Not Detected

TPH

TPH

TPH

Approved By

Page of
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