@ KERR-MCGEE CHEMICAL CORPORATION

POST OFFICE BOX 55 e 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 Il 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 Il of an Environmental Conditions Assessment. As required in this Agreement, a Phase |
Work Plan was developed and submitted to NDEP which described field activities designed to fill
in data gaps identified in the Phase | activities. Concurrent with submission of the Phase Il 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,

“n
Susan M. Crowléy, CEM-1428

Staff Environmental Specialist

smc\PHIWRCL.WPD
cc: Brenda Pohimann (NDEP)
PRDemps
RHJones
RANapier
TWReed
JTSmith (Covington & Burling)
RSimon (ENSR) ‘
Verrill Norwood (Pioneer) Kent Stevenson (Pioneer) - w/o attachment
Joel Mack (Montrose) Lee Erickson (Stauffer)
Susan Stewart (TIMET) Mike Reilly (Zeneca)
Greg Schlink (BMI) Barry Sandles (Morrison & Foerster - TIMET)
PSCorbett David Tundermann (Parsons, Behle & Latimer - BMI)



1)

RESPONSE TO LETTER OF UNDERSTANDING

HENDERSON SITE

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 analyzed for chromium, manganese, pH and specific
conductivity. No other facility-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.

- 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
Jrom 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.

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.

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 Chl(;rate 4.2.3 4-14/6
Potassium Perchlorate 453 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 & §
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/m*). The maximum calculated deposition is 17 g/m® at a point on the
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KMCC LOU Written Response
Revision 1
September 30, 1996

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/m® at the northwest corner of the KMCC facility and is less than 1 g/nf 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.’” How 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 1
Report. Information listed above in response to LOU Item 3 addresses that request
by identifying where the changes were made. It was not necessary 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.

FExcept for CO, which is not a concern from a depositional standpoint, emissions
of PM,, represent a majority of emissions from the facility. Furthermore, more
than half of the PM,, 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 PM,, from 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.

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 ltem #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 of files located in San Bruno, California, as part
of BMI’s 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 of polishing 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 oil fired 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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KMCC LOU Written Response
Revision 1
September 30, 1996

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.

On-Site Portion of Beta Ditch, Including "Small Diversion Ditch" Northwest of Pond C-1:

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.)

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
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KMCC LOU Written Response
Revision 1
September 30, 1996

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.

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.

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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KMCC LOU Written Response
Revision 1
September 30, 1996

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 pond for 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. :

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.

Page 9



10)

11)

KMCC LOU Written Response
Revision 1
" September 30, 1996

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.

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 S are the April 16, 1985, and the January 17,
1986, letters from NDEP concerning the landfill. '

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 faczlzty
decommissioning or pad removal/replacement.
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KMCC LOU Written Response
Revision 1
September 30, 1996

Response:
Comment noted.

Hazardous Waste Storage Area, SWMU KMCC-006:

No further action is required at this time.

Pond S-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.

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-1 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-1 and P-1 contained waste water from the sodium chlorate and potassium
perchlorate plants respectively. The waste water from the two processes contained
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KMCC LOU Written Response
Revision 1
September 30, 1996

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-1 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-1 and P-1 have met the regulatory standards for
closure by “removal or decontamination.”

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/l (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
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KMCC LOU Written Response
Revision 1
September 30, 1996

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
“#IN” and #2S” on the chain of custody form in Attachment 87 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 1IN and 28, 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
Jor chromium). Sample 2S was collected from 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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KMCC LOU Written Response
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Because ammonium perchlorate is highly soluble in water, and due to the fact that the
ammonium ion (NH*") 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 (aup 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.
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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

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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AP-1 was 3.13 mg/l with a confidence interval of +/- 0.45 mg/l. 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/l.

July 10, 1996, NDEP Comment 9. LOU lItems 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.

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.

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.

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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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-1 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-1 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-1 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/l) is apparent in
groundwater beneath Unit 6. 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 mg/l). There does not appear to be a contribution of manganese
to the groundwater due to operation of C-1.

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-1 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. LOU Item #20 - Provide additional data regarding the
decommissioning of Pond C-1, 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-1 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.

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.

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

No further action is required at this time.

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 S00 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.

Leach Beds, Associated Conveyance Facilities, and Mn Tailings Area, SWMU 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/l in Well M-75. This value is slightly above that of the
background Well M-10 (0.7 mg/l). 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-1. 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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areas. Provide additional, mangafzese 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.

Process Hardware Storage Area, SWMU KMCC-001:
No further action is required at this time.
Trash Storage Area:

No further action is required at this time.

PCB Storage Area, SWMU KMCC-003:

No further action is required at this time.

Hazardous Waste Storage Area, SWMU 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 620 ppm. This area of the pad was used for 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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Solid Waste Dumpsters, SWMU KMCC-008

No further action is required at this time.

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

No further action is required at this time.

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-1 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.

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 meodifications 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
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 S0 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.

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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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 the underlying concrete.

Former Manganese Tailings'Area, SWMU KMCC-022:

Reference Item 24 above.

See response to Item 24.

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:

39)

No further action is required at this time.

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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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
Jacilitate tracking of soil removal and confirmatory sampling, this item will be
addressed in the Work Plan.

PCB Transformer Spill:

No further action is required at this time.

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
Jacilitate tracking of soil removal and confirmatory sampling, this item will be
addressed in'the Work Plan.

Unit 2 Salt Redler:

No further action is required at this time.
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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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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 250 feet 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*® 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 for future 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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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 had flowed away from the impacted area.

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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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
NDEDP, the diesel tank area assessment plan will be included in the Phase IT Work Plan
and will be implemented when approved by NDEP as part of the Phase II investigation.

Former Old Main Cooling Tower and Recirculation Lines:
No further action is required at this time.
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/M? total dust
Maintenance Technician  0.058 mg/M? 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
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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.

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-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 S-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-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 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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plant hrea 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.

Leach Plant Area Sulfuric Acid Storage Tank:

Reference Item 48 above.

See response to Item 48.

Leach Plant Area Leach Tanks:
Reference Item 48 above.

See response to Item 48.

Leach Plant Area Transfer Lines:
Reference Item 48 above.

See response to Item 48.

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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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.

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.
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.

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, C1,, HCl 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 yd’, was removed and sent to US Ecology.
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AP Plant Area Old Building D-1 -- 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 anytimé 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/m?
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 ltem 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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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 environmental fate of AP 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-1 -- Washdown and AP Plant Transfer Lines to Sodium

59)

Chlorate Process:

No further action is required at this time.

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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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 monitored for 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
Sollowing 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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Oil and Grease
Nitrate
Nitrite

Ammonia

SRS

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. 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.

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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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.

Old Sodium Chlorate Plant Decommissioning:

No further action is required at this time.

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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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. (WTT). 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 of pond 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 leased from KMCC. A letter requiring a response from
State Industries in this matter has been sent to State Industries requesting resolution
of these issues.

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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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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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 :

64)

July 10, 1996, NDEP Comment 22. LOU ltems 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. '

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.

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.

Above-Ground Diesel Storage Tank Leased by Flintkote Co.

No further action is required at this time.

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.

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 I 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 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.

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 except for
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 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 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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69)  Dillon Potter Site:

No further action is required at this time.
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SOIL DOCUMENTATION



NEVADA ENVIRONMENTAL LABORATORY

CLIENT: Kerr- McGee Chemical Corporation PROJECT: P-2 Tank
8000 W. Lake Mead Drive PROJECT #: 94-600
Henderson, Nevada 89015
ATTN: Mark J. 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 NEL ID Analyzed (mg/kg) (mg/kg)
Sample #1 L9410119-01 10/24/94 390* 10
. 10/20/94 08:00 10/24/94
Sample #2 194101 19-02' 10/24/94 540* ' 10
10/20/94 08:00 10/24/94
Sample #3 1.9410119-03 10/24/94 620* 10
10/20/94 08:00 10/24/94 g
Method Blank 1941024-SBLK 10/24/94 ND 10

ND - Not Detected.
* TPH components are in the range of Diesel (Cg - C24) and Oil (C1g - C34).
QC Data (Total for Gasoline and Diesel Ranges): L941017-SMS.: 75% Recovery

/0 /zs /9{/

Scott Jelinek Date
Chemist




NEVADA ENVIRONMENTAL 4208 Arcata Way, Suite A + Las ?liga?al‘sivmev;ggg

LABORATORY (702) 657-1010 » Fax: (702) 657-1577
9\ : 1-800-368-5221

CLIENT: Kerr- McGee Chemical Corporation § o(L SAMpLESPROJECT: P-2 Tank
8000 W. Lake Mead Drive e L PO #: 94.600
Henderson, Nevada 89015 for P-1 hn
excAavahipg
ATTN: Mark J. Porterfield RECEIVED: 10/20/94
REPORTED: 10/25/94
METHOD: PCBs by EPA METHOD 8080 SAMPLE MATRIX: SOIL
Detection
: Date Concentration Limit
Client ID NEL ID Analyzed (mg/kg) (mg/kg) Aroclor
Sample #1 L9410119-01 10/22/94 ND {.0 NA
Sample #2 L9410119-02 10/22/94 ND l.d 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
QOC Data (PCB 1260 Aroclor): L941019-PCBLC: 103% Recovery.

0. 26/%{

Slott Jelinek Date
Chemist




—— Las Vegas Division

NEVADA ENVIRONMENTAL 4208 Arcata Way, Suite A - Las Vegas, NV 89030

LABORATORY (702) 657-1010 * Fax: (702) 657-1577
1-800-368-5221

CLIENT: Kerr-McGee Chemical Corporation PROJECT: U-2 Storage Area

8000 W. Lake Mead Drive PROJECT #: 94-670
Henderson, Nevada 89015 Excay t’ 5
ATTN: Mark J. Porterfield S aren RECEIVED:  11/22/94
’ ‘l(g“"“) REPORTED:  11/28/94
] (nal
METHOD: EPA 8015 MOD. FOR TPH (FULL RANGE) SAMPLE MATRIX: SOIL
Clien_t ID/ Extracted/ Concentration Detection Limit
Date, Time NEL ID Analyzed (mg/kg) (mg/kg)
U2-7 L94.1 1136-06 11/23/94 ND 10
11/22/94 10:00 11/23/94
Method Blank L941123-SBLK 11/23/94 ND . 10

ND - Not Detected. v v
. QCData (Total for Gasoline and Diesel Ranges): L941123-SMS: 85% Recovery

- %4 —f ﬂéﬁ

Scott Jelinek Date '
Chemist




NON-HAZARDOUS | 1. Generator's US EPA ID No. i Manifest 2. Page |
o t
WASTE MANIFEST gl o |
3. Generutor s Name and Mgiling Addre
KERA- MSEFE  CHemicaL Cerp
goov W - LAKE MEAD pR. HENDERSON | NV £9015
4. Generator's Phone ( 70772.) ég‘ I - ZLO Cy
5. Transporter | Company Name 6. US EPA ID Number A. Transporter’s Phone
ENVAS A moidl Techtslsgie L ]702) 734 540
7. Transparter 2 Company Name 8. US EPA ID Number B. Transporter’s Phone
9. Designated Facility Name and Site Address 10. US EPA ID Number C. Facility’s Phone
.Lnfld’f’ldl Selid V"b/\i M’/‘j/;// _ _
APEX riaske Maregement Cenlfer 2¢2/ 64 -UZIC
APEX, ANV
11. Waste Shipping Name and Description 12. Containers | 13. 14,
Total Unit
. _ No. Type Quantity Wt/ Vol
o. CONTAMINATED cencrete TadusStrial (vas k=
JCN —ttr i - A7 i INT
NeN —rtAZ4d0UsS | NeT  286-UL4TED DT - 201
G|b.
E
N
E
R
A e
T
o]
R
d.
D. Additional Descriptions for Materials Listed Above E. Handling Codes for Wastes Listed Above
AST, R d@/ 2
WASTE STREAM < 543
15. Special Handling Instructions and Additional Information
Emergency Contact 702/ 734 -S40
16. GENERATOR’S CERTIFICATION: | certify the materials dascribad above on this manifast are not subject to faderal ragulations for reporting proper disposal of Hazardous Waite.
Printqd/Typed Name/) SugnavuM ﬂ Month  Day  Year
WL Marl ™ Por ke nlie [/ g L 1eglY.
T | 17. Transporter 1 Acknowledgemant of Receipt of Materials
2 aned/Typed Name m _j{] ﬂ Mon a§ Year;
N
3| )P0 7T eDnl @ el /7141177
O | 18. Transporter 2 Acknowledgement of Recsipt of Materials
$ Printed/Typed Name Signature . Month Day  Year
E . . .
R |- |
19. Discrepancy Indication Space
F
A
| C
b 20. Facility Owner or Oparator: Certification of receipt of waste materials covered by this manifest except as noted in Item 19.
Prinspd/Typed N Signaty 7 ) Month  Day  Year
| j«:(/ 7 | ) b &L

SRIGINAL - RETCRN TO GENERATOR




Manifest
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1. Generator's US EPA ID No.

NON-HAZARDOUS
N.V.D.0.0.6.29.0330

WASTE MANIFEST

2. Page 1

~

3. Generator's Name and Mgiling Address
LEEE "M

MICAL CORP
goco W. LAKE MEAD DR. HENDERSON), NV H90!5

4. Generator's Phone ( 702 ) és‘/ - 2200

5. Transporter | Company Name ) 6. US EPA ID Number A, pormr s Phone .
o l SYL Tz
Cor . . . . « . S

7. Transporter 2 Company Name 8. US EPA ID Number 8. Transporter’s Phone

l

[ l

US EPA 1D Number

9. _]Df;l‘gnc(::; Fc,c’ll;qé{'Nameg.nd Site ddyr:);?.fk Lq/vd),[_//o
APEX WASTE M/hvﬂﬂ-mmr lenter
APEX, NV | .

C. Facility’s Phone

702/ 6%4Y-47/0

11. Waste Shipping Name and Description 12. Containers Tlll 14,
_ i No. Type Quz':my Wkt);\ll'ol
o. CONTAMINATED) CONclETE [NDUSTRIAL wASTE
NON - HAZARDCUS NOT RECULATE v
) D oo.l|or . . 2017

BO-HPIMZ2MO

WASTE STREAM 4 B845u3

D. Additional Descriptions for Materiais Listed Above

EmerGency ConTacr
702/ 73Y4- $H00

E. Handling Codes for Wastes Listed Above

15. Special Handling Instructions and Additional Information

ORIGINAL - RETURN TO GENERATOR

16. GENERATOR'S CERTIFICATION: | certify the matarials describad above on this manifest ara not subject to faderal regulatians for reporting proper disposatl of Hozardous Waste,
Prmted/Typed Name p Signature, Month Doy  Yaar
Mark or /(’//)6 124 Mﬂ /L/V&M [l o|Z4|79

T | 17. Transporter | Acknowlodgemem of Recaipt of Materials /]
R
A Printad/Typed Name : S-gnmur Month Day  Year
N J’é/()pj(llﬁ/JDV/ — 0_(_/ I/dlz,ﬂ?
S 18. Transporter 2 Acknowledgement of Receipt of Materials 4
R
T Printed/Typed Name Signature Month Doy  Year
E
R l .
19. Discrepancy Indication Space
E
A
¢
,] 20. Facility Owner or Operator: Cartification of receipt of waste materials covared by this manifest except as noted in ltem 19.
| Signatur /‘ ! Month Day Yaor
Y
' M /x{/&* 0 |A7
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i NON_HAZARDOUS l I.’ Generator’s US EPA ID No. Manifest 2. Pagel
WASTE MANIFEST NV.D.0OR79 03-?-0[5?"»’27"' %1 o '
!13. Generatgr's Name and Mailing Address
RR- C&éwf CHEMICAL CORP
Blco W. LAEE MEAD DR. HSNDERSON . NV
4. Generator's Phone ( )57 ) 66 /- 2200 &018
5. Transporter 1 Company Name ~ 8. US EPA ID Number A. Transporter’s Phone
P FrrpriZe |- . | SIS=IFID
7. Transparter 2 Comply Name 3. US EPA ID Number B.vTrcnsporfer's ‘P'hone g
| I
9. Designated Facility Name and Site Addregs US EPA ID Number C. Facility’s Phone
fnduf-/-r/a ol/J Was te LQAOL/: v
APEX WASTE MANACEMEN T CeNTER 0 _7
ALEX ANV | . .........71/64“/90
11. Waste Shlppmg Name and Description 12. Containers 13. 14,
_ _ Na. Type ol‘c’.’rﬁ'ny wlvl/n\ll'ol
a CONTAMINATED CONCRETE [NDUSTR 14 ~ASTE,
NON —(aZ24aRDOUS  NOT RECULATE D 0.0-11DT &0 7:0
g b.
N
E
R
Alec.
T
o]
R
d.

4| D. Additional Descriptions for Materials Listed Above E. Handling Codes for Wastes Listed Above

WASTE STREAM & (FFS5Y3

15. Special Handling Instructions and Additional Information

EMERGENCY ConTRCT [702) 7354-54 60

16. GENERATOR’'S CERTIFICATION: | certify the matarials describad above on this manifest are not subject to fadaral requlations for reporting proper disposal of Harardous Wasta,

Printed/Typed Name Signature Month Day  Year
Maek T. PoRTERAECH Yk 4 fdja:z:d/ 1do1Z/19¢
‘ /

17. Transporter 1 Acknowladgement of Receipt of Mataerials !}/

Montly Day Yaar

Printed/Jyped Name K Sidgddtur
4 (B AT a per . P I/I L:?/l?g
-~ ~— ) | 4

L4

18. Transportar 2 Acknowledgement of Racsipt omoferiuls
Printed/Typed Name Signaturs

Manth  Day Year

DM—ADOVNZP N~ —etf—

19. Discrepancy Indication Space

(2D 2]

‘j 20. Facility Owner ar Operator: Certification of receipt of waste materials coverad by this manifest except as noted in Itam 19.

Month  Day Yaar

SigmuredU{J] &[4_ » /d P




NON-HAZARDOQUS 1. Generator’s US EPA ID No. Manifest 2. Page |
WASTE MANIFEST NY.D.0.0.6.2.9.0.33058Y"%Y| o ’

'13. Generator's Name and Mailing Addrass
A KERR- MCGEE CHEMICAL CORP,
9000 W. LAKE MEAD DR HENDCRSON, NV BR0IS”

4. Generatoc's Phone ( 7072 ) { g [ ’ZZOO

5. Transporter 1 Compartnyame ) é. US EPA ID Number A. Transporter’s Phone
TEPr)s 45 [ . f -FrE3T
7. Transporfer 2 Company Name 3. US EPA ID Number B. Transporter's Phone

9. Designated Facility Name and Site Address 10. US EPA ID Number C. Facility’s Phone

Tnadustria| solid Waste [andf:
APEX W’ﬂgi M/hVQ{gme/zr- CONTER B 702/”‘[‘“12/0

11. Waste Shlppmg quo and Descnpnon 12. Containers TIJ. 14.
. No. Type ng'navliry wl;'/n\'/'ol
“ CoONTAMINATED CONCRETE INDUSTRIAL WASTS.
NON - Haz ARODUS  NoT REGULATELD 0O (|dTIogolO| Y
g b.
N
€
R
Afe
T
o
R
d.

D. Additional Descriptions for Materials Listed Above E. Handling Codes for Wastes Listed Above

WASTE STREAM # 000 543

15. Special Handling Instructions and Additional Information

EMERGENCY ConThct (702) 734-Sype

16. GENERATOR’S CERTIFICATION: | cortify the materials describad abova on this manifest are not subject 1o fadaral regulations for reporting propar disposal of Hazardous Waste,
Month Day  Yaar

Printed/Typed Name Signatura
Mark T Porderle 4 ury: ld/oﬂ%g/ |/0|z./19.4
o f)

17. Transporter 1 Acknowledgemant of Receipt of Matarials

ture Month Day  Yaar

ARt T 0 £ P e potl ,,,J/%‘ 2|27 |7,

77

18. Transporter 2 Acknowledgement of Recaipt of Materials
Printed/Typed Name . Signature

Month  Day Year

BAHDOVNZP DA —ef——

19. Discrepancy Indication Space

‘| 20. Facility Owner or Opaerator: Cartification of raceipt of waste materials covered by this manifast axcept as noted in Item 19.

»Signature d‘/ J] & 4{?‘ » :hr; :;,/ C/Y.u.or

DRIGINAL - RETURN TO GENERATOR
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NON-HAZARDOUS 1. Generator's US EPA ID No. Manifest 2. Page 1
WASTE MANIFEST N. V. D.0.0.8.2.9.0.3.3.0| 858X/ of 1
j | 3. Generator’'s Nama and Mailing Address

KERR-McGEE CHEMICAL CORPORATION

8000 W. LAKE MEAD DRIVE, HENDERSON, NV 89015
4. Generator’s Phone ( 702 ) 651—2200

5. Transporter 1| Company Name . 8. US EPA ID Number A. Transporter’s Phona
AP NS PR)SES . ...... ... .| &95-2531~

7. Transporter 2 Company Name . 8. US EPA ID Numbaer B. Transporter’s Phone

9. Designated Facility Name and Site Address 10. US EPA ID Number C. Facility’s Phone

INDUSTRIAL SOLID WASTE LANDFILL

APEX WASTE MANAGEMENT CENTER 702-644-4210

APEX, NV
11. Waste Shipping Name and Description 12. Containers 13. 14,
Total Unit
No. Type Quantity Wt/ Vol
a.
: CONTAMINATED CONCRETE INDUSTRIAL WASTE ‘H LoD
NON-HAZARDOUS, NOT BEGULATED 00 |0T| - - -3® é
G|b.
E
N
E
R
Alc
T
o
R
d.
) . — .
D. Additional Descriptions for Materials Listed Above E. Handling Codes for Wastes Listed Abave

WASTE STREAM #000543

15. Spaecial Handling Instructions and Additional Information

EMERGENCY CONTACT (702) 734-5400

16. GENERATOR’S CERTIFICATION: | cortify the materials describad above on this manifest are not subject to federal regulations for raporting proper disposal of Hazardous Waste.

Printed/Typad Name /) Signature Month Day  Year
! Wark  Porterkie ld M//b% 4 | /2|27y
T | 17. Transporter 1 Acknowledgement of Receipt of Matsrials // ) pd //
5 Printed/Typed Name Signatur 7 ?Q#L/ Month  Day  Year
5 Do/ OfL s> nr == [ —— /o] 24 9.
0 | 18. Transporter 2 Acknowledgement of Racsipt of Matarials
E Printed/Typad Name Signature Month Doy  Year
E .

19. Discrepancy Indication Space

~OPm

20. Facility Owner or Operator: Cartification of receipt of waste materials coverad by this manifast except as noted in Item 19.

inted/ Typed Name Signature Month Day  Year
i A A /0,20

ORIGINAL - RETURN TO GENERATOR
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NON-HAZARDOUS 1. Generator’s US EPA ID No. . Manifest 2. Page 1
WASTE MANIFEST N.V.D.0.0.8.2.9.0.3.3.0| 872 o 1
; 3. Generator’s Name and Mailing Address
A KERR-McGEE CHEMICAL CORPORATION
8000 W. LAKE MEAD DRIVE, HENDERSON, NV 89015
4, Generator's Phone ( 702 ) 651-2200
5. Transporter 1 Company Name 6. US EPA ID Number A. Transportar’s Phone
C—ﬂﬂ&n//zps L SYCQEI,
7. Trunspoﬁer2Company Nama 8. US EPA 1D Number B. Transporter’s s Phone
| L
9. Designated Facility Name and Site Address 10. US EPA 1D Number C. Facility’s Phone
INDUSTRIAL SOLID WASTE LANDFILL
APEX WASTE MANAGEMENT CENTER 702-644-4210
APEX NV b
11. Waste Shipping Name and Description 12. Containers 13. 14,
" Total Unit
No. Type Quantity Wt/ Vol
a.
CONTAMINATED CONCRETE INDUSTRIAL WASTE a)@ﬁ 4
NON-HAZARDOIS _ NOT REGILATED QO(|DT| - -~
b.
g
N
E
R
Alc
T
(o]
R
d.

D. Additional Descriptions for Materials Listed Above E. Handling Codes for Wastes Listed Above

WASTE STREAM #000543

15. Special Handling Instructions and Additional Information

EMERGENCY CONTACT (702) 734-5400

16. GENERATOR'’S CERTIFICATION: ! cortify the materials dascribed abave on this manifest are not sbject to fedaral regulations for reporting proper disposal of Hazardous Waste,

Printadf}{;}e; r::% /ﬂé,/‘ )Ze/‘ /1)Cr /g/ Signature M /4 /0( m; E 1,7,2' 52 | ;ar

17. Transporter 1 Acknowledgament of Recgipt of Materials

4 /1
Printed/Typad Name . Sign. () . Momh Year

18. Transporter 2 Acknowledgemaent of Recaipt of Materials

Printed/Typed Name Signature Manth Doy  Year

DMANOVNZP D~ —etf—

19. Discrepancy Indication Space

L -opm

20. Facility Ownaer or Operator: Cartification of receipt of waste materials covered by this manifest except as noted in Item 19.

rinted, Typed Name Signetura Month  Day  Year
47

ORIGINAL - RETURN TO GENERATOR




NON-HAZARDOUS
WASTE MANIFEST

1. Generator’s US EPA 1D No. Manifest

N.V.D 0.0.829.0.330 88%"]U

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. Generator's Phone { 702 ) 651-2200

US EPA ID Number

A. Trans one;’\s Phone
SIS ZE3AN

7. TramponeJZ Company Name

5. Transporter 1 Com?Nume I3
P e prize= L

8

|

. US EPA ID Number

8. Transporter’s Phone

9. Designated Facility Name and Site Address

INDUSTRIAL SOLID WASTE LANDFILL
APEX WASTE MANAGEMENT CENTER

10. US EPA ID Numbar

C. Facility’s Phone

702-644-4210

APEX, NV | .
11. Waste Shipping Name and Description 12. Containers 13. 14,
Total Unit
No. Type Quantity Wt/ Vol

CONTAMINATED CONCRETE INDUSTRIAL WASTE
NON-HAZARDOUS, NOT REGULATED

00| DTROD2.0] Y

G|b.
E
N
E .
R
Alec.
T
o
R

d.
A

D. Additional Descriptions for Matarials Listed Above E. Handling Codes for Wastes Listed Above

WASTE STREAM #000543
15. Special Handling Instructions and Additional information
EMERGENCY CONTACT (702) 734-5400
16. GENERATOR'’S CERTIFICATION: | cortify the materials described above an this manifest are not subject to federal regulations for reporting proper disposal of Hazordous Waste.
Printed/ Ty/pWNumo P [\c Signature )ﬂ Manth Day  Year

v aré J. Fordor /e[/ Mﬂ ﬁ%ﬂ hNelzae
T { 17. Transportar 1 Acknowledgamant of Receipt of Materials [ ” V4 ﬂ ; !
R
a Printed/Typed Name Sign / Month Day  Yaor,
: Lol /7
0O | 18. Transporter 2 Acknowledgemaent of Receipt of Materials .
R
‘E Printed/Typed Name - Signature Month Day Year
! . . .

—y

9. Discrepancy Indication Space

©=0OPm

20. Facility Ownar or Operator: Cartification of receipt of waste materials cavered by this manifest axcapt as noted in ltam 19.

Printed/Typed Name

) dob

ORIGINAL - RETURN TO GENERATOR
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NON-HAZARDOUS 1. Generator’s US EPA 1D No. Manifest 2. Page 1
WASTE MANIFEST N.V.D.0.0.8.2.9.0.3.3.0| 86 %o °f 1
|1 3. Generator’s Name and Mailing Address '
‘ KERR-McGEE CHEMICAL CORPORATION
8000 W. LAKE MEAD DRIVE, HENDERSON, NV 89015
4. Generator's Phone (702 ) 651_2200
5. Transporter 1 Company Name 8. US EPA ID Number A. Transporter’s Phone
C P Lo 7 frrsts [ e ?p Y L5372~
7. Transporter 2 Company Name 8. US EPA ID Number 8. Transporter's Phone
| . L
9. Designated Facility Name and Site Addrass 10. US EPA ID Number C. Facility’s Phone
INDUSTRIAL SOLID WASTE LANDFILL
APEX WASTE MANAGEMENT CENTER 702-644-4210
APEX, NV
11. Waste Shipping Name and Description 12. Containers 13. 14,
Total Unit
No, Type Quantity Wt/ Vol

NON-HAZARDOUS , NOT REGULATED

CONTAMINATED CONCRETE INDUSTRIAL WASTE

ool |bTipp-C-20] ¥

O—HPIMZ2mMOD

D. Additional Descriptions for Materials Listed Above

WASTE STREAM #000543

E. Handling Codes for Wastes Listed Abova

15. Special Handling Instructions and Additional Information

EMERGENCY CONTACT (702) 734-5400

16. GENERATOR’'S CERTIFICATION: | certify the matericls described abova on this manifest ars not subject to federal raqulanom for raparting proper disposal of Hazardous Waste.

Printed/Typed Name ‘ [) SlgnatM Month Day  Yeor
Y =) . 0/‘1[(f C/a/ , 4 /nl2A9Y
T | 17. Transporter 1 Acknowledgement of Recenpt of Materials !
R
A Printad/Typed Name W] Month Day  Year
N P
3 ok JprysHa v /2 bo 15+
0O | 18. Transporter 2 Acknowledgament of Raceipt of Materials 14
R
T Printad/Typed Name Signature Month Day. Yeor
E .
H l . .
19. Discrapancy Indication Space
[
A
¢
" 120, Facility Owner or Oparator: Caertification of receipt of waste matarials coverad by this manifest axcept as noted in ltam 19.
Pn’nta%(pod Name Slqnamra Month Day  Yeor
. O A4 j oz le

ORIGINAL - RETURN TO GENERATOR
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AP PLANT AREA

OLD D-1 BUILDING
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Table l---Percent gormination and seedling height of
soybean a-a whreat.

?gkgiggr?;;;) g:iéh:e?gi%ng 4 Germination
| SOYBEAN
0.0 7.0 81.2
0.1 29.0 70.0
1.0 28.0 63.0
10.0 | ~ 21.0 60.0
100. 0 13.0 48.0
1000.0 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 T o174 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 plant's physiology. The pH of soil

did not vary greatly in 4 weeks, which is evident from
" Table 3.
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SEEDLING HEIGHT (mm)

-
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~eeeee Wheat
- Soybesan

[ { 1 1 1 | .
0.1 1.0 10.0 . 1000.0 1000.C
COCENTRATION OF AMMONIUM PERCHLORATE (PPM)

Figure 2---Seedling height of wheat and soybean treated with
varicus concentrations of ammonium perchlorate.
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Table 3---Snil pll recorded at. ménthiy intervals,

NH ClU> Conc.. Week T Week 1T Week JTTI Week IV
(Afiu-zo{'is sorm)

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 6.65 6.65
100.0 6.65  6.60 6.60 6.60
11000.0 6.00 6.00 5.00  6.00
PHOTOSYNTHESIS

Elodea twigs were acclimatized in the laborator+ for
1 week before testing their photosynthetic acgivity.
The plants were treated by placing them in wide-mouth
gallon jars for 72 hours to insure proper exposure of
ammoniium perchlorate. Initial oxygen concentration of
teSt solttions was recorded, and twigs were piaced in
the B.0.D. bottles “or 6 hours. The bottles were kept
in & water bath to maintain similar temperature and
light. coriditions. Six B.0.D. bottles for each test
sclution were used, and each such test was repeated

5 times. Oxygen production by Elodea was computed on
the dry weight basis, expressed as 0, ppm/hr/gm.
Elgggg-tWigS at the comrletion of the test were dried
in a thermostatic electric oven at 60°C for 48 hours
and weighed on a Mettler balance. The temperature around

the B.0.D. bottles diil not change more than 3°C during

the experiments.
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Figure 3---Effect cf ammorium rerchlorate on photosynthesis of
Elodea.



A
However, oxygen preduction decreased in 10 ppm ammonium
pcrcllorate sclutica (1.93 ppm/hr). In all vhe 3 kinds
of plants tested, ircreace¢ in photosynthetic activity

was noticed, if the amount of ammonium perchlorate did

not increase above 1.0 ppm. Unless further studies on biocher?-a

effects o? ‘his compound on plan"= photosynthetic mechanism

are carrled out, no satisfactory reascn for this irncrease

‘can be given.

RESPIRATION

Respiration of aquatic mlcroorganlums was measured,

' 'basically by using the same tachnique. Natural pond

water was collected during the mon=h of December,

when the least phytoplankton is expected.'The water

was filtered th—ough cottcn to remove floating objects,
and acclimati;ed in the laboratory for 72 hours. Ammonium
perchlorate was mixec directly wita the pond water to
make test solutioas of 0.01, 0.1, 1.0, 10.0, ar4 100.0 ppm
concentrations. The B.0.D. bottles were placed in
completely dark place to prevent-pﬂotosynthesis by
phytoplankton preszence. The averags oxygen consumption
per hour by the control microorganisms was 0.0055 ppm.

No significant change (statistically) was present in
treated microorganism's respiration. Oxygen consumption
was measu-ed after 108 hours. Five B.O.D. bottles for

each concentration were used; and 3 replicatic. . were made.

v
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Milligram carbone~ (B-V)NE, where:

V = Volume (ml) of acid to titrate alkali
in solution to the ena point.

B = Volume (rl) cf acid to titrate alkalil
in carbon-dioxide collector of control,
“to the end point.

N = Normality of acid.

E = Faivalent weight of carbon in the reaction.

Results

The control soil microorganisms produced 0.8 hg c,
compared to the treated soil: 0.84, 0.87, 0.96, 1:08,

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
perchloratc 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 beeq récordod for certain invertebrates

(De la cruz and Naavi, 1973) exposed to Mirex insecticide.
This was interpreted by the authors as due to.natural
response of &n 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 1 prm Mirex. To ascertian the effect of rmmonium
nercnlorate of bacterial growth, separate tests were conducted,

which are reported in the following section of this report.



MICPCBIAL GROWTH

In order to assess yhe ei'fact of ammor .n perchlorate on
microbial growth, aquatic microorganismu were grown on
nutrient mediwa. Inoculation was made by 1 ml of pond water,
pre-exposed to a certain concentration of this compound.
Individual colonies of microcrganlsms’were counted for

each treatment level (Corc. of NH;C10,). Thers was a great
variation in the number of colonies, which did not follow

any specific trend. Therefore, these tests were discarded.

Pure culture of Azotobacter chroococcum was inoculated

to liquid nutrient medium. This medium was autoclaved
before incculaticn 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 24,°C, and bacterial growth w.s measured every 24 hrs
on Spectrophotoreter 21 (Log abscrbance 600 nm) pto
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 L)
in cultures containing 1 and 50 ppb ammonium perchlorate,

ir. comparison to the control. However, the growth was
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Table 4---Growth of Azo-obacter cchroococcum measured by

——

Spectronic 20, ror a period of 1LL hra,
Conc. Mrs. % Trans- Optical |
NH, Cl0 : [ncubation mittance Density
(pBb) * | , (600 nm)
0.0 21 2.5 0.1397
(Control) . - '
" - , 48 40.0 0.3980
" 72 26.0 0.5850
e % 18.0  0.750
n 120 23.0 0.6380
no T 11.5 0.9390
1.0 ppb 21 | 78.0 . 0.1078
" 48 38.0 0.4200
E 72 26.0  0.5850
" 96 13.0 , 0.8860
" 120 09.5 1.0220
" 144 16.0 | 0.7960
50.C ppb zh . - 76.0 0.1192
o w8 31.5 0.5020
.o 72 20,5 0.6110
" 96 10.0 1.0000
" 120 11.0 0.9590
m 144 14.5 0.83¢0
250.0 rpb 24 80.5 | 0.0942
" 48 36.5 0.4380
" | 72 22.5 0.6480
" 96 12.5 0.9030
n " 120 4.5 0.8380
" ‘ 144 14.0 o 0.85L0
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suppressed after 120 hrs. This may bte due to delayed

morpality effect of this éompound. This cannot be ascertained
unless further data are oBtained. Growth was curtailed
in 50,000 ppb (=50 ppm) and greater concentrations, even
at 24 hrs incubation. Increase in growth upto 120 hrs
( 1 ppb to 500.0 ppb) is yet to be explained, and no
conciusion can be miade at. present.

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.

Chlamydomonas spp. Pure culture of this organism was
obtained from a biological supply house. Laboratory stock

of Chlamydomonas was maintained in Knop's solution. All
precautions were taken to avoid contaminaticn in the stock
solucion. Separately, ammonium perchlorate was added to
freshly prepared Knop's solution, and desired concentrations
viere thus prepared. Pure culture or Chlamydomonas was then
inoculated to test solutions which were contained in 250 ml
cdnical flasks. The organisms were allowed to grow 72 hfa
before the firet growth was measured by Spectronic 20. The

inoculated media were kept in subdued light, near a window.
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Table 7-~-An:lyses of varjance for chioride contents of soil

taken at diffarent intervals.

Table value F 9.95 (3,8) - 4.07 T 0.99 (3.8) - 7.59

Source of Degreaes of Sum of Mean F value
variation freedom squares square
ONE MUNTH SAMPLES
 Treatments 3 © 3,278 1.0916 10.8833%+
- Error 8 0.8027 0,103
Total 11 4.0775
Table value F 0.95(3,8) - 4.07 F €.99(2,8) - 7.59
TWO MONTHS SAMPLES
Treatments 3 1.1204 0.373  6.2063%
Error 8 O.u812 9.0601
Total 11 1,6016. |
' Table value F 0.95 (3,8) - 4,07 F 0,99 (3,8) - 7,59
FOUR MONTHS SAMPLES
Treatmenis 3 0.0216 0.0072 0.09
Error 8 0.6086 0.0761
Total 1 | 0.6302

Table 8 ---Average total nitrogen (%) of samples taken at differen’

irtervals of time.

Conc. NH,C10, ONE MONTH TWO MONTHS FOUR MONTHS
gm/meter square

Control 0.049 0.052 0.069

0.55 0,058 0.062 0.074

5.5 0.055 0.050 0.055

55.0 0.052 0.066 0.078

P
A
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6. Studies on bio-;as'production by methanogenic bacteria

are in prdgié%s. Efforts are being made to see if ammonium-

perchlorate affects anaerobic digestion of sludge or the

growth of methanogenic bacteria.
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aled response may be of prisaary imp-i-an>~ in acqu red
immunity to T cruzi infechons in mammahan hosts.
Hustopathological studies suggest that host imniie cells
may be able to recognize parasitized cchiv as a pre-condi-
tion 10 some inflammatory re.ctions. The prescnt study
cxamines the ability of spleen cells trom infected and
immunized mice to selectively detect snd destroy T. crudd
wnfected mouse embryo fibroblasts. L 'ung & macrocyto-
toxicity assay invoiving the "'Cr-release techniyue, pre-
Liminary evidence indicates that immune spleen cells can
aot detect or destroy stage ) infected fibroblasts when
toial in vitro infection involves 15% or less of the target
cells. Experiments to determiae the capacity of immune
cells 10 delect and destroy later stage infections with
greater rzrcemam of tofected fibroblasts are in progress
and will be discussed. )

(88)
Lite History of the Saltmarsh Gerardia, 4galinis
maritima (Scrophularinceae)

Lyrton J. MUSSELMAN AND STEvEN D. RicH
Old Dominion University

. - Agolinls maritima (Raf.) Raf. is an annual succulent
root parasile of salt marshes of the eastern United States.
We have récorded the following hosts for A. maritima af
.uites. tm Norih Carolina and Virginia: Distichlis spicata,
Spartine allernifiora, Solicornia virginica, Iva frutescens,
and Bowichia frutcscens. Ng host preference was noted.
The wida range of hosts is timilar to that observed in
osher spacies of the Zenus as is the development, general
sgrovphology, and anatomy of the haustoria. Rectprocal
crosses between Agalinis maritima srd A. purpurea, a
species of roadsides. weedy fields and ditch banks, pro-
"duced s high percentage of secd set. No hybrids between
the two species were noted in nature, however. The
characters commonly used to separate these specics —
succulence, pedicel length, calyx lobe morphology — are
discussed in light of the present study. Stratification of

seeds o A. maritima st 3C for 40 dla ensurcs a high

germination rate. The role of salinity

the secd germi-
nation and
discussed

(226)

monium perchlorate, but was unaffected by higher coe-
{ ce

seedling survival of 4. maritime are also

-— ————

(
Effect of Ammocium Perchlorate on
Germination, Growth {Soybean, Corn) and
Photosynthesis {Elodea)

Syeo M. 7. NaQvi AND ABDUL LaTF
Alcorn State University

Kentucky Wouider soybean seeds (N -~ 1000) were
treated for 168 hours in 0.1, 1.0, 10.0, 1000.0 ppm aque-
ous ammon-em perchlorate solution. ‘Perceni germina-
tion and sescting height was reduced smignificantly in
treated seeds. (Corn secds (N = 640) were treated with
the same woncentiations of ammonium perchlorate. Plant
height and soil pH were measured weekly for | month.
There was a significant reduction of height in treated
plants, but the pH did not change. Toxicity of am-
monium perchlorate salt homogenized with soil (10.0 to
1000.0 ppm conc.) was much greater; it reduced plant
height drastically.

Photasynthetic activity of Elodea was measured by an
electrode type oxygen-meter. The planls were ex
to 0.01, 0.1, 1.0. and 10.0 ppm ammonium perchiorate
solution for 48 hours before measuring nxygen. Conterd
plants produced 2.54 ppm Os/hr/gm. Photosynihesis
increased in plants treated with 0.01 ppm ammonium
perchlorate, which measured 3.05 ppm O./hr/gm. Phelo
syathesis decreated consistently in higher concentrations
of ammonium perchlorate. hotosynthesis of uatuiral
phytoplankton increased slightly only in 0.01 ppym am-

ntrations (up to 10.0 ppm).

(267
A Comparison of the Tardigrade Fauna
(Phylum: Tardigrada) from Three Phorophytes
on Roan Mountain, Tennessee

Diane R. NerLson
East Tennessee State University

Tardigrades were collected from epiphylic mosses on
beeches (Fagus xrand/folia), buckeyes (Aesculus octan-
dra), and sugar maples (Acer saccharum) . 4000 feet
on the north siepe of Roan Mountain, Carter County,
Tennessee. Fiftcen species of tardigrades were identi-
fied, cieven of which were present on all thres phoro-
phytes. Significant differences in the frequency data were

Buckeyes and sugar maples were most similar

noted.
Multiple Regression Analysis of a Disjunct Stand  and buckeyes and beeches least similar, in regard to their
* of Quercus prinus (Fagaceae) in Southemn Illinois tardigrade fauna.

MoNa M. Myare
Southern Mlinois University

The relationship between vegziation and soil-site char-
acteristics was studied for the largest disjunct stand of
chestnut oak (Quercus prinus). located in Union County,

1iAGis. Multiple regression analysis of selectcd species

was performed using relative denuity, relative dominance.
or importance value (I.V. = 200) as the dependent vari-
able.  Soil-site characteristics including slope position,

perceninge slope, and aspect with percentage organic
matier, 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  which represent species complexes.

(51
Problems in the Southeastern Stachys (Lamiaceae)

Joun B. NEeLsON aAND JouN E. Famev, 1l
Clemson University

A morphological and taxonpmic investigation of the
South:zastern species of Stachys ( Dicotyledonae, Lamiales,
Lamiaccae) involving extensive study of herbarium speci-
mens, personal collections, and field observations reveals
that considcrable confusion exists in the placement of
the various (axa. Three main geographic regions occur

i in the Gulf Coast,

variables which ware not significant were eliminated from 5. agraria C. & S. occurs from Louisiana to the Florida

the individual regreusion raodels. In generi . those varia-
bles essociated with zte moisture relativuships were
(wnd_mbcmouinzpomminlhonmdrcw.'wn
equations.

PRECEDING PAGE BLANK NOT FILMED

panhandie. Along the Atlantic Coastal Plain, S. Ayssopi-
folia Michx. forms a rather variable group of up to thres
varieties.  S. renuifolia Willd. forms a very largs com-
plex, with up to five varisties ia questioa. S. ijolia,
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— Dufing'the year 1974-'75, we made an effort to
study the short term cffects of ammonium perchlorate on
selected organisms. A long-term experiment was set up
at the.NASA National Space & Technological Laboratories,
Bay St. Louis,'Missiséippi.‘This»was designed to assess
the changes 1ncurred by ammonium perchlorate in nltrogen
and chlorlde contents of soil within a period of 3 years.

“‘Anether facet of our work sllghtly diverged from ammonium
perchlorape biodegradation. An attempt was made to produce

methane gas from anaercbic fermentation of aquatic weed,

Alternanthera philoxer oides (Mart.) Griesb. This reportnconsists

of the'follbwing:

I. SHORT-TERM EFFECTS OF AMMONIUM PERCHLORATE
A. Percent_germination and growth of wheat.}
B. Percent germination and growth of cotton.
eC._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. .

€. Growth of Bacillus proteus upto 192 hours.

H. Growth of Azotobacter chroococcum upto 192 hours.

- II. LONG-TERM EFFECTS OF AMMONIUM PERCHLORATE

~Nitrogen and chlorlne determinations of soil upto
a. perlod of 3 years.

pH determlnatlons of soil samples upto 2 years.



3

IIT. BIOGAS PRODUCTION FROM ALLIbATOR WEED ‘Alternanthera
philoxeroides.

The fact that no research work is documented on effects

of ammonium perchlorate, 11terature ‘review did not yleld any

' useful information. Work reported in thls paper can v1rtually

be’ con31dered as ploneer 1nvest1gat10ns on ammonium perchlorate

tbigodegradatlon and its short and long—term effects. Detalled

data are represented by tables and graphs. Record of ‘raw data
are maintainod in a bound note-book. Short description of

the methodology used is ﬂlso made. Results and coaclusions are

‘ glven for each sub- tltle. Manuscrlpts are under preparation

which will be sent for publlcatlon 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.



A. Percent germination and growth of wheat,

Tritieum vulgare

Seed germination and growth of wheat were tested by

pla01ng 20 seeds in sterilized petri-dish containing

Klmpax (sterlllzed, 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 washlng in distilled water. A1l seeds

were equally spaced in the petri-dish. A series of 50
such petri-dishes were d1v1oed into 6 groups

(5 treatments and a control). Germination and growth

of each group was recorded Total of 966 seeds were thus
tested.

Slnce am%0u¢d1 perchlorate is highly soluble in water,
stock solution was prepared in concentration of 1 percent.
Further dllutlons were made by serial dilution method.
Germination of all seeds was done at.room temperatLre.
Percent nortallty (or ungermlnated seeds), and growth

of seedlings was recorded after 120 hours. Data are presented

in Tables 1 and 2 and Figures 1 and 2. Average neight of

seedling and the standard deviation were calcala’ed on

a computer. Similar methods were adopted for cotton and

.rye -grass with mlnor modifications which will te described

with each context. All precautlons were taken to provide

identical condltlons for treated and control seedlings.



Table l---Average height”(cm)’and standard deviation of wheat
: seedlings measured after 120 hours.

s . PR L

T i AR AN ARG NN

~Conc. of NH,C10, Petri dish Ave. ltt. of  Ave. Ht. of _ CU
in test'solufions NQ. , '2Z§g1;2%iiin gii?gfdighiél i
: . dish , - of each treat-
. ment

' -Contrbl : s | 9.9 _ - 3.75

" - 1T 9.26 | | 2.72

L | III 8.60 | 2.5

noo IV 9.82 . 3.87

no Y g 9.2 2.32

1 ppb VI e 2,92

LA VII 9.85 - 3.69

LI Coymr o 1153 4.18

v CIX 8.45 3.15

o | X 110.90 3.6L

" | XI 9.13 L.5k

L XII 10.0 379

"o o oXIII 7.54 9.,0 3.8

500 ppb oy 10.49 3.08

" | oo 9.15 | 3.48

"o XVI 10.70 3.90

ﬁ_ o WII 0 8.712 2.33

LI | XVIIT 9.68 2.19

" XIX 10.59 | 3.58

" | | XX 10.20 3.38
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Table 1--- Contd. -
500 ppo  xx@  8.58 9.76  3.69
lppm - XXIT 9.79 | 3.21
W xxmmo 10.66 .74
" | | XXIV 9.45 2.23
B T .4 19.10 | | L.L0L
w0 - XXVI | 10.4 | 2.32
" | . XXVII - 9.99 | . 1.30
" . xwImn o 8.39 | 3.37
" o  XXIX 9.05 9.60 3.91
10 ppm AXJD(A , 7.62 2.59
" o oxxxI 8,14 | 3.12
K | XTI 7.99 | 2.90
" . XXXIIx 5.91 1.58
" X 5.69 . 2.53
o XXXV 7.94 3.48
" o xovi 682 2.7k
" | S XXVII 7.55 7.21 3.28
- 500 ppm L XXXVIII - L.8L 0.812
o © XXXIX 5.75 | 2.01
" ox 5.43 | 0.88
"o | XLI 5.59 171
v ' XLII  5.50 1.69
" | . oxImm 5.23 o  0.86
K XLIV - 5.36 ' 100
w Coxw o 5.72 6.4 2.18 ;E
| 1




Table 2——- Percentage of ungermlnated wheat seeds. grown in

treated and untreated soil.

e AT T T e e

Conc. of NH401O
in soil

b

Total No. of .

seeds tested

'Percentage of

ungermlnated seeds

Control
lppb
500 PpPb
lppm
10 ppm
500 ppm

160
160
160
160
160
160

42.0
45.6

46.2
40.0
38.1
37:5

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 compgrison 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 jowest in 500 ppb treatment.

ke D Kttt A

It could be explanied by the fact that the lowest number of seeds ? E

germinated in 500 ppb treatment provided more space and nutrients

for the later grbwth of seedlings which resulted in highest

average growth. On the other hand, in 506 ppm treatment,

the growth of seedlings was inhibited by ammonium perchlorate
but maximum number of seeds were able to germinate. Therefore, . &

this compound seems %O have its af fect in later growth of wheat.




AVERAGE SEEDLING GROWTH

94  [™ 9-6
9-2 v PN
g—m—
7-2
6.4
J .i

CONTROL 1PPB 500 PPB 1PPM 10PPM SOOFPPM

CONCENTRATION OF SOLUTIONS

Fig. 1. Average seedlin
(measured in cm
perchlorate.

)

growth of wheat, Triticum vulgare
in various concentrations of ammonium
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PFRCENTAGE OF UNGERMINATED SEEDS

40

50

AS AR o Ky

30
20
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|
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AT 37'5"/,

Fig.

O ppM 1PPB SOOPPB 1PPM
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CONCENTRATION

2. Percentage of ungerminated seeds of wheat, Triticum

vulgare, in various concentrations of ammonlium
perchlorate. :
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Coﬁton: The'following'table (Table No. 3) represents the
pércentége»of seeds which were unable to germinate. In 55.0
gfam treated soil the highest number of seeds were preventead
»‘td germinaﬁe dué to the‘toxicity of ammonium perchlorate.

The percentagé of ungerminated seeds in 0.55 g treated soil:
was uneipectedly.lqwer fhan control. Soil for germination was
brought fromﬁfield?plots, where initial treatment was made
Voﬁ June 24, 197&,7@ 0.55, 5.5 and 55.0 grams of ammonium
péréhlorate 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-—4 Percentage of non-germiniated cotton seeds
- grown in ammonium perchlorate treated and control

soil.
Conc. of ammonium No. of seeds % of un-
perchlorate in 5 tested germinated
soil (Grams/Meter<) seeds
Control - 60 25.0
0.55 | 50 10.0
5.50 - 50 25.0
55.0 o 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
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control and 0.55 and 5.50 gram treatments.

Rye-grass: The soil for germination of rye-grass was also

S M s e e S A e 4
b pisen L.
.

dbtained from the experimental plots which were established

almost 2 years ago at NSTL, Bay St. Louis, Mississippi. To 5 é
determine the effect of ammonium perchlorate, growth.of seedlings §i€
was recorded upto 28 days. At the end of this period, all g '
plants were dried at 80 C for 24 hours and weighed on a o
Mettler balance. Percentage of un-germinated seeds was also é ?
recorded. ' % 3
Table L4---Percentage of un- germlnated rye-grass seeds and % :
total biomass of seedlings determined after 28 days. o
Conc. of NH,Cl1l0 % of un-germ- No. of seeds Biomass * i
in soil/sq.mete inated seeds . tested dry weight g
' in grams P
* Control L7.0 200 0.324
0.55 1.0 100 0.210
5.50  51.2 100 0.130
55.0 73.0 100 0.040
% Based on total dry welght of 16 individual plants after 6 N

weeks growth-period.

PRI

Conclusion: Basically similar results were obtained for germ-

RERERES A

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.(Flg. 3, 4).

TS S e i
ORI



SEEDS

UNGERMINATED

PERCENTAGE OF

)}

80; ' CONTROL
| ! 0-5PPM
k " - ‘ ' 5.0PPM
Ml | : 55:6rpPMm
60
504
404 - l .
304
204‘ - 0
|ﬁ| | :
“
10
| ; |
| i
0 .
RYE PLANT COTTON PLANT

Fig. 3. Percentage of ungerminated seeds of rye-grass and cotton
treated with various concentrations of ammonium perchlorate.
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IN GRAMS(DRY WEIGHT)

BIOMASS

0-4

AN o-sgfsem
o o s
u 55-58/sqm
02 § -
N
0-0 - | "- |

Fig. 4. Total biomass (dry) of rye-grass grown in various
concentrations of ammonium perchlorate.
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' HEIGHT OF PLANTS

30y

20

10 -

D CONTROL
Y o5 8/s¢m

m 55 g/sqm
n 5‘5'08/sq-m

e e L

N
N
o B

NC OF DAYS

Fig. 5. Growth-rate of rye seedlings treated with various
concentrations of ammonium perchlorate.
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Table 5---Growth rate of fye—grass measured in centimeters
upto a period of 28 days.

NH, C10 Seedling Ht. Seedling Ht. Seedling Ht.
- Lo (Cm.) 14 days (Cm.) 21 days (Cm.) 28 days
Conc. in -

‘soil '

Control 8.4 ' 14.2 19.8
0.55 6. 9.0 | 11.6
5.50 | 1.2 6.6 | 7.4
55.0 | 1.0 1.5 1.7

CbncluSion: 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).
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Growth of Chlamydomonas

,Pure»cﬁlture of Chlamydomonas was purchased from Turtox Co.
Further cuitufe was maintained in Knop's solution at room-
temperature. The constituents of the medium were mixed together
according td'Turtox Service Leaflet No. 6 (6-2). Test solution
was'prepared by diluting 1% 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

x : . cultures were grown ir - dust-free étmosphere and the growth

of Chlamydomonas was measured on a Bsausch & Lomb Spectronic-20

- Meter, at 600 nm.

We have rgpérted 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 i0.0 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-bpm; This provided a wide range of testing from

a very‘low to a very high level. Although the raw data are
mainﬁained'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.
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Table 6---Growth of Chlamydorionas spp. measured upto 1164
hours in various concentrations of ammonium perchlorate

at 600 nm.
" Conc. Of'NHh01Oh' Treatment 0.h. X 100
o . time (Hrs.)

Control 0.0 3.94
143.0 “L.o43
192.0 4,91
236.0 6.39
336.0 13.08
357.0 L.58
405.6 L.58
432.0 12.50
4L54.0 5.93
831.0 6.58
~1128.0 L.58
1164.0 4.26
lppb 0.0 L .91
143.0 5.24
192.C- L.58
236.0 6.57
336.0 S 1L.47
357.0 5.38
L05.0 | L.12
432.0 12.69
454.0 5.23
831.0 6.58
1128.0 L.12
- 1164.0 L.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 L.74
405.0 2.69
432.0 .09
L54L.0 3.62
831.0 L.26
1128.0 2.69

1164.0 - L.10

ot o ras s st

kS
. .



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 |l 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,

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.\WPS1\REMBJLOSC.REP 3

WESTERN TECHNOLOGIES. INC.

Li
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Photograph #1 View to the west showing project area prior 0 excavation activities.

Photograph #2 View to the west

showing project area following excavation activities.

4186JL080



p N AR RN, 35
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.

L SR T - — BRI © o = 8

south showing area frem Photograph #3 follewing excavation

Photograph #4 View to the
activities.

4186JL080
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NEVADA ENVIRONMENTAL Las Vegas Division

LABORATORY 4208 Arcata Way, Suite A + Las Vegas, NV 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 NEL ID: 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.

32

Date

Stan Van Wagenen
Laboratory Manager

Corporate Office & Reno Division « 1030 Matiey 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

DATE RESULTS REPORTING

CLIENT ID SAMPLED NEL ID mg/kg Limit! EXTR D
SP-1 03/18/96 L9603168-01 9000* 10 mg/kg 03/19/96

*TPH Components are in the range of Oil (C g - C,y).
' Note: The detection limit for oil is 50 mg/kg

QUALITY CONTROL DATA (Total for Gasoline and Diesel Ranges):

Sample ID Result Acceptable Range
Method Blank ND <10 mg/kg
L9603 19-LCS 83% Recovery 67-110%

ND - Not Detected

ANALYZED

03/20/96



NEVADA ENVIRONMENTAL LABORATORY

CLIENT: Western Technologies Inc.
PROJECT NAME: Koch Materials
PROJECT NUMBER: 4186JL080 ‘ ANALYST:JY

METHOD: TCLP BY EPA 1311, July 1992 & 3 METALS BY 6010A, July 1992
MATRIX: SOIL

CLIENT ID: SP-01 EXTRACTED:03/19/96
DATE SAMPLED: 3/18/96 DIGESTED:03/20/96
NEL ID: L9603 168-01 ANALYZED:03/20/96

_ RESULT REPORTING
PARAMETER mg/L, LIMIT
Cadmium ND 0.010 mg/L
Chromium ND 0.010 mg/L
Lead ND 0.050 mg/L
CLIENT ID: Method Blank EXTRACTED:03/19/96
DATE SAMPLED: DIGESTED:03/20/96-
NEL IDENTIFIED:1311 BLK ANALYZED:03/20/96

RESULT REPORTING

PARAMETER mg/L LIMIT
Cadmium ND 0.010 mg/L
Chromium ND 0.010 mg/L
Lead ND 0.050 mg/L

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

CLIENTID: SP-0l
DATE SAMPLED: 03/18/96
NEL ID: L9603168-01

METHOD:
SAMPLE MATRIX: SOIL

ANALYZED: 03/25/96

ANALYST: SJ

8240 VOLATILE ORGANIC COMPOUNDS BY EPA 8260A, September 1994

COMPQUND

Acetone

Benzene
‘Bromodichloromethane
Bromoform

Bromomethane

2-Butanone

Carbon disulfide

Carbon tetrachloride
Chlorobenzene

Chloroethane

Chloroform

Chloromethane

2-Chloroethyl vinyl ether
Dibromochloromethane

" 1.1-Dichloroethane (1,1-DCA)
1,2-Dichloroethane (1.2-DCA)
{,1-Dichloroethene (1,1-DCE)
cis-1.2-Dichloroethene
trans-(,2-Dichlorocthene
1.2-Dichloropropane
cis-1.3-Dichioropropene
trans-1,3-Dichloropropene
Ethylbenzene

2-Hexanone

Methylene chloride
{Dichloromethane)
4-Methyl-2-pentanone

RESULT REPORTING
uglkg Lt
ND 1200pg/kg
ND 120ug/kg
ND 120pg/kg
ND 120pug/kg
ND 120ug/kg
ND 620ug/kg
ND 120pg/ke
ND 120png/kg
ND 120pg/kg
ND 120ug/ke
ND 120pg/kg
ND 120ug/kg
ND 120ug/kg
ND 120ug/kg
ND 120pg/ke
ND 120ug/kg
ND 120pg/ke
ND 120pg/kg
ND {20pg/kg
ND 120ug/keg
ND 120ng/kg
ND 120ug/kg
ND 120pg/ke
ND 620ug/kg
ND 620pg/kg
ND 620pg/kg

' Sample diluted 1:25. Dilluted dug to matrix interference.

QUALITY CONTROL DATA:

Surrogate

Dibromofluoromethane
Toluene-d8 -
4-Bromofluorobenzene

ND - Not Detected

COMPOUND

Styrene

Tetrachloroethene (PCE)
1,1,2,2-Tetrachloroethane

Toluene

1,1,1-Trichloroethane (1,1,1-TCA)
1,1,2-Trichloroethane (1,1,2-TCA)
Trichloroethene (TCE)

Vinyl acetate

Vinyl chloride

m,p-Xylene

0-Xylene

Additional Parameters

1,3-Dichlorobenzene (m-DCB)
1,4-Dichlorobenzene (p-DCB)
1,2-Dichlorobenzene (0-DCB)

Acceptable Range

31-117%
81-117%
T74-121%

This report shall not be reproduced except in full, without the written approval of the laboratory.

RESULT
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND

REPORTING
Lyt

120ug/kg
120ug/kg
120pg/kg
120png/kg
120pg/kg
120ug/kg
120ng/kg
120ug/kg
120pg/kg
120ug/kg
120pg/kg

120pg/ke
120pg/kg
120pg/kg



NEVADA ENVIRONMENTAL LABORATORY

CLIENT: Western Technologies

PROJECT NAME: Koch Materials

PROJECT NUMBER: 4186JL080

CLIENT ID: Method Blank
DATE SAMPLED: NA
NEL ID: VBLK960332B

METHOD:
SAMPLE MATRIX: SOIL

ANALYZED: 03/25/96

ANALYST: SJ

8240 VOLATILE ORGANIC COMPOUNDS BY EPA 8260A, September 1994

COMPOUND

Acetone

Benzene
Bromodichloromethane
Bromoform

Bromomethane

2-Butanone

Carbon disulfide

Carbon tetrachloride
Chlorobenzene

Chloroethane

Chloroform

Chloromethane

2-Chloroethyl vinyl ether
Dibromochloromethane
1,1-Dichloroethane (1.1-DCA)
1,2-Dichloroethane (1.2-DCA)
1,1-Dichloroethene (1,1-DCE)
cis-1.2-Dichloroethene
trans-1,2-Dichloroethene
1.2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene

2-Hexanone

Methylene chloride
({Dichloromethane)
4-Mcthyl-2-pentanone

QUALITY CONTROL DATA:
Surrogate

Dibromofluoromethane
Toluene-d8
4-Bromofluorobenzene

ND - Not Detected

RESULT REPORTING
uglkg - LIMIT COMPOUND

ND 25ug/kg Styrene

ND Sug/kg Tetrachloroethene (PCE)

ND Sug/kg 1,1,2,2-Tetrachloroethane

ND Sug/kg Toluene

ND Spg/kg 1,1,1-Trichloroethane (1,1,1-TCA)

ND 25ug/kg 1,1,2-Trichloroethane (1,1,2-TCA)

ND Sug/kg Trichloroethene (TCE)

ND Sug/kg Vinyl acetate

ND Sug/kg “Vinyl chloride

ND Sug/kg m,p-Xylene

ND Sug/kg o-Xylene

ND Sug/kg

ND Spg/kg Additional Parameters

ND Sug/kg 1,3-Dichlorobenzene (m-DCB)

ND Sug/kg 1.4-Dichlorobenzene (p-DCB)

ND Sug/ke 1,2-Dichlorobenzene (0-DCB)

ND Sug/kg

ND Sug/kg

ND Suglkg

ND Sug/kg

ND Sug/kg

ND Suglkg

ND Sug/kg

ND 25ug/kg

ND 25ug/kg

ND 25pg/kg
7s Recovery Acceptable Range
93 81-117%
93 81-1t7%
90 74-121%

This report shall not be reproduced except in full. without the written approval of the laboratory.

RESULT
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND

REPORTING
LIMIT

Spg/kg
Sng/kg
Sug/kg
Sug/ke
Sug/kg
Sug/kg
Sug/kg
Spg/kg
Spg/kg
Sug/kg
Sugkg

Sng/kg
Sug/kg
Sug/kg
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APPENDIX C



I.AS VEGAS PAYING Core 4420 St Docater

thz 1wm‘ww“"‘ e i @ Las V(e7goazs), 2r‘;elvf_?goao 89103
PR

. fieneral Engineering
( Contractors
Since 1958

WE'RE #1 Fax (702) 251-1968

April 19, 1996

Western Technologies
3611 West Tompkins, Suite A
Las Vegas, Nevada 89103-5618

1

Attention: Tim Aten

Las Vegas Paving Corp.
Hydrocarbon Remediation
Job #6799 Weight Tickets
Koch Materials

Dear Mr. Aten:

Enclosed pléase 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 ihat 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

Nawd ngcu-u@f

avid C. Breault
Operations Manager
Hydrocarbon Remediation

[nnovators in Recycling Asphalt Pavements
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94/24/1996 18:88 7826571577 NEL-LAS VEGAS PAGE 82

NEVADA ENVIRONMENTAL 4208 Accata Way, Sul Las Vegas Divislon
LABO ta Way, Sulte A - Las Vegas, [V 88030
RATORY (702) 657-1010 « Fax: (702) 657-1877
1-800-368-5221
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 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.

sl

S an Wagenen
[Laboratory Manager



B84/24/1936 19:98 7026571577 NEL-LAS VEGAS

—_— : PAGE B3
( NEVADA ENVIRONMENTAL LABORATORY
CLIENT: Western Technologies
PROJECT NAME: Koch Materials-BMI Complcx
PROJECT NUMBER: 41867080 ANALYST: JW
METHOD: TOTAL EXTRACTABLE PETROLEUM HYDROCARBONS by EPA 8015M, July 1992
SAMPLE MATRIX: SOIL
DATE RESULTS REPORTING

CLIENT ID SAMPLED NELID mg/ke LIMIT EXTRACTED  ANALYZED
KM-11 04/17/96 L9604188-01 32 10 mg/kg 04/17/96 04/17/96

i Note: The detection limit for oil is 50 mg/kg
‘ * TPH components arc in the range of diesel (C; - Cs,)

QUALITY CONTROL DATA (Total for Gasoline and Diesel Ranges):

Sample ID Resnit Acceptable Range
Method Blank L960417-BLK ND <10 mg/kg
L960417-LCS -91% Recovery 67-110%

ND - Not Detected

This report shall not be reproduced except (n full, without the wrirnten approval of the laboratory.
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LOUITEM 6

NORTHWEST DRAINAGE DITCH INFORMATION
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GROUNDWATER REMEDIATION EVALUATION



@ KERR-MCGEE CHEMICAL CORPORATION

POST OFFICE BOX §5 e HENDERSON, NEVADA 89003

- 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.
B
Sincerely,
| _‘ Susan M. Crowle,
Staff Environmental Specialist

smc\GWCVLTR.WPD

cc: PSCorbett

WIGanus w/o attachment

Joe Livak (NV Division Environmental Protection)
RANapier

MJPorterfield w/o attachment

TWReed

' Copy 6
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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 9, 1986

Prepared by:

Thomas W. Reed
Hydrology Department
Kerr-McGee Corporation

July 26, 1996

Ll

Susan Crowley, ironmental Engineer
Kerr-McGee Chemical Corporation
Henderson, Nevada
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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 9, 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 1 illustrates the Consent Order Monitoring Area as defined in Appendix D of the Consent
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



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 fof 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 stéﬂup of the
interception system. Groundwater elevations continue to confirm that water levels in the Consent
Order monitdring 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
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.
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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
aquifeE 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-8Q 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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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-11
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.

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 concentratiops. 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 potenﬁometric 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.



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 ele\;ations 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/l
Hexavalent Chromium 0.05 mg/l

Maximum single value on a composite sample

Total Chromium 3.4 mg/l
Hexavalent Chromium 0.1 mg/l

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.



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 t\;vice weekly.
These records indicate when a pump needs to be replaced or a flow raté 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.



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 rechargé 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 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.
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TABLE 1

TOTAL CHROMIUM (mg/l)
IN SELECTED MONITOR WELLS
KMCC HENDERSON NEVADA
WELL #
DATE
M-71 M-73 M-8¢  MS8
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
Dec92 | 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 1.80 270 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

Decc-93 10.80 2.90 3.60 0.79




TABLE 1 (cont)

TOTAL CHROMIUM (mg/l)
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
Apr94 || 12.00 430 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
Aug94 | 1060 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
Mar95 || 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
Jun95 | 12.00 6.20 1.70 0.52
Jul95 || 12.40 6.20 1.80 0.52
Aug95 || 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
Dec95 || 14.80 560  10.00 0.47
Jan-96 | 18.00 640 1020 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
Jun96 | 16.00 5.80 2.70 0.53




TABLE 2

INTERCEPTOR WELL DISCHARGE RATES

DISCHARGE RATE (GPM)

DEC. DEC. DEC. DEC. DEC. JUNE
WELL # 1991 1992 1993 1994 1993 1996
[-A 2.5 2.4 2.7 2.7 22 2.0
I-B 2.0 1.9 2.2 23 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
[-E 1.4 1.0 2.0 0.8 0.8 0.3
I-F 11.7 6.2 6.3 4.2 52 7.0
-G .1 0.3 03 0.2 0.5 0.1
[-H 1.4 1.2 2.1 0.7 1.0 0.4
I-1 7.1 6.7 6.5 5.8 7.0 72
[-J 4.6 4.5 4.5 39 3.8 4.4
I-K 4.3 39 3.9 3.0 2.4 2.4
I-L 1.7 1.4 1.2
-M 2.7 2.8 2.6
I-N 1.7 29 2.1
I-0 03 18 19
TOTAL 40.9 32.9 355 315 40.4 36.8



TABLE 3

TOTAL CHROMIUM CONCENTRATION (mg/l)
IN APPENDIX J 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 (110 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 7.00 330
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
Decc-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/l)
~ IN APPENDIX J WELLS
KERR-McGEE CHEMICAL CORPORATION
HENDERSON, NEVADA

WELL #

DATE
M-11 M23  M36 MT72 M86
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 9.20 430
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 37.00 091 1520 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-95 140 22.00 12.00 10.00
Mar-95 1.30 1760 1120 10.00
Apr-95 130 1600  10.40 9.20
May-95 1.40 17.60 9.60 9.20
Jun-95 1.50 1920 1040 9.60
Jul-95 40.00 1.50 1880  10.80 10.40
Aug-95 40.00 1.60 1920 1080 9.60
Sep-95 32.00 180 2240 12.40 10.40
Oct-95 44.00 160 20.00 12.00 8.80
Nov-95 42.00 170 20.00 12.00 6.80
Dcc-95 41.00 180 20.00 11.60 6.20
Jan-96 45.00 180 2200 11.60 5.80
Feb-96 42.00 190 23.00 13.00 5.60
Mar-96 39.00 200  22.00 14.00 4.60
Apr-96 36.00 190 2260 12.40 3.70
May-96 36.00 2.10 24.00 12.00 3.40
Jun-96 34.00 220 23.00 14.00 2.50




TABLE 4
GROUNDWATER CHROMIUM TREATMENT ANALYSIS

VOLUME TREATED EFFLUENT

WEEK OF TREATED (M gal) TOTAL (mg/l) HEXAVALENT (mg/l)
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 0.0L
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. [7 - 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 4 (cont.)
GROUNDWATER CHROMIUM TREATMENT ANALYSIS

VOLUME TREATED EFFLUENT
WEEK OF TREATED (M gal) TOTAL (mg/l) HEXAVALENT (mg/l)
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/l)



APPENDIX A

GROUNDWATER ELEVATIONS
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Western . 3611 West Tompkins Avenue
Technoiocgies Las Vegas, Nevada 89103-5618
inc (702) 798-8050 * fax 798-7664
The Quality Pcople

Since 1953

April 26, 1996

Koch Materials Company
1429 Slover Avenue
Fontana, California 92335

atten: Mr. Joe Platt Project No. 4186JL.080

ref: Soil Excavation
Former Koch Materials Facility
BMI Industrial Complex
Henderson, Nevada

Dear Mr. Platt:

Western Techno!ogie;, 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. Addifionally, 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.



s

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 methbd 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‘iresults 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, 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 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 WT's

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.WPS1\REMGULOSA.REP 2 WESTERN TECHNOLOGIES, iNC.
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Conclusions: (Fig. 6,7, Table 4.

1. "he prowth of Chlamvdomonas had & peaks at 3236 and 432 hours

aJ'ter recording the initial prowth.

2. No $ignificant effect, is noticed even in 100.0 ppm ammonium
‘perchlorate trecatments, except that in the above mentiohed
concentrétion, the growth ofIChlamydomonas decreased very
much in comparison to other treatments. However, at the end
of 116L 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.

L. Due to some unknown reason, growth of Chlumydomonas hac

only 1 peak in 1.0 ppb treatment, while there were two

peaks in rest of the treatments including the control.

Escherichia freundii (Fig. 8, 9, Table 7)

/9

Pure cultures of E. freundii and Bacillus proteus were purchased

from Turtox Co. The culonies were transferred to autoclaved
liguid media. Decired amounts of ammonium perclklorate sﬁock
soluticn were added subsequently'to obtain the required
concentrations. Thé cultures of E. freundii were kept at

36°C and of B. proteus at zL°C. The organisms vere acclimatized
at these temperatures L4& hours before ammonium perchliorate

was added to culture media. The following consituents were
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used to make the specified media:

Amount,/100 ml

otassium phosphate monobasic 0.6% L ml
'otassium phosphate dibasic  0.06% ml
Sodium chloride

Ammonium sulfate

OO O O O +
v
]

Dextrose 2 g

Casein hydrolysate 2 g

Agar ‘ ‘ 1.0 g

Distilled water 92.0 ml :
“Table 7---Growth of Escherichia freundii meausred upto 192 i

hours at 600 nm (X 100).

No. of Control 50 ppt 500 ppb 50 ppm 500 ppm
hours : -
: -Ammonium percnlorate concentration
0.0 ©37.00 . 26.00 27.00  35.00 36.00
2,.0 . 200.00  122.00 125.00  35.00 110.00
L8.0 159.0 111,00 112.00  50.00 98.00
72.0 118.00  100.00 117.00  65.00 86.00
96.0 77.00 89.00 113.00  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 f
168.0 140.00  117.00 127.00 147.00 147.00 i
192.0 176.00  130.00 142.00 138.00 138.00 |

i
R T e .
. Ayt - B
.9 TTTPRRIS RO R L ST




i R R RS

Figures 8 and 9 show growth of E. freundii in a graphical

manner.

16 i

Conclusions:

1

2.

3.

The flrst peak of growth in control bacteria occurred
at ?h hours the growth decllned upto 96 hours and
then»lncreased upto 192 hours. - o
Much shorﬁer‘peak occurred in 50 and 500 ppb treated :
organisms at 24 hour. The growth did not show marked
différenée beyond this period, finishing slightly less

than the control.

In 50 and'500_p§m treatments, bacterial growth was much
reduced in the first 24 hours of incubation. Practically
no'growfh 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.
Tt is assumed that 50 and 500 ppm levels inhibited the
ihitial'growth but later this much amount of ammonium
perchlorate 1ncreased the bacterial growth, probably

by serving as/addltlonal source of nitrogen.

The*highest amount tested in this experiment (500 ppm)

dées not‘seem to be toxic for the growth of E. freundii,

but on.theigohtrary séems to benefit these microorganisms

which is evident from their growth curve (Figure 9).
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Bacillus proteus:

5 Pable 8-==Growth of Hﬂcilluu.proLvnS’anu 192 houres,
munsuréd at” 000 nm (X LO) on Spoectronic-.0.
No. of Cdntrol 50.ppb 500 ppb 50 ppm 500 ppm
“hours ’
0.00 0.5 1.k 0.8 1.9 0.8
24.0 8.4 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 7.5 - lo.4 17.3 16.6 16.0
144.0 14.6 17.3 19.9  20.0  20.0
11638.0 13.1 - 13.4 14,.6  15.3  15.0
19.2.0 11.6 9.5 9.3 10.5 10.0

Conclusions: (Fig. 10, 11, Table 8)

l..In qontrol-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 coﬁsistent 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 ppt

| treatments upto 14l hours.

4; No significant difference in growth of treated and control
bacteria was cbserved at the end of testing period (192

hours).

LI A
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5. In all the concentrations of ammonium perchlorate, prowth

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

fesponsible 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 orgarisms fix atmospheric nitrogen,

. howevér, 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 (1 ppb-100ppm), measured
on spectronic-20, at 600 nm. (OD X 10)

Number Conc. of

| of NH,C10,

Hours Control 1ppb 10ppb  100ppb  lppm 10ppm 100ppm
0 0.655 0.458 0.809 1.135  1.135 0.915 - 0.862
21 1.135 ().969 1.249 1.457 1.487 1.177 1.5LG
| 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
56 2.596 2.596 2.819  2.164 2.518  2.4L60  2.076
192 3.690 4L.690  5.380 4.850  3.770  3.670  2.950
n . .

L
S
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Fig. 12. Crowth of Azotobacter chroococcum in various concentratins
of ammonium perchlorate.
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Conclusions: (Table 9, Figures 12, 13)

1. In all the concentrations cf ammonium perchloraté (1 ppd

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 thun control in 1 ppb.

3. In 10 ppm concentration, bacterial growth was very similar to
control during the entire period of growth (192 hours).

L. Growth inhibition decidedly took place in 100 ppm, since

there was a marked decline in the curve.

" LONG-TERM EFFECTS COF AMMONIUM PERCHLORATE ON SOIL CHEMISTRY

A field experiment was set-up at N.ST.L., Bay S-=. Louis,
Mississippi; where a 502 meter plot of land was cleared

with the help of a tractor. Sixtyfour 1° meter plots were
marked with woodeéen peﬁs, and a buffer,zone between eacnh plect
(1/2 meter X 1 meter) was m:intained. The 6L plots were further
divided into 4 groups, each one consisting of 16 one-meter?
plots. Fortyeight of these plots were treated with 0.5,

5.5 énd 55;0 g ammonium perchlorate homogeneously mixed

with surface soil. The rest 16 plots viere kept as control.

The plois were based on Completely Randomized Block Design.

Soil samples were removed with an auger and sent for anzliyses
to Mississippi State Chemicul Laboratory, Mississippi

State, Mississippi. Total nitrogen and chloride corzen<s
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of 50il were determincd. Soluble chlorides were determined
by Bolhard Method of "itration and total nitrogen as de:s-
cribéd in:. "The Method of_Analysis_for the Association of

Anialytical Chemistry, AOAC Procedure 2.052".

In the final repcrt of 1975, we have given results of pH
anilyses 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 L months. llowever, only chloride contents of soil
were significahtly higher,in the first and second menth
samples. In Table 10 results of soil analyses performed

after L months are given and Table 10 is a summary of results

obtained by Analysis of Variance for the comparison of means.

Table iQ--Total nitrogen (%) and Chloride contents of soil
(ppm) in samples taken after L months of initial

treatment.
NH, 10
S L 12 MOLNTHS 16 XGNTHS 22 FOIiTHS
g/ .'n2 . b3 e . 22 - Pee ) e ses
TKN (ppm) Cl1-(ppm) TKN (ppm) C1 (ppms TKN (ppm) Cl-(ppz)
0.00 630 12.0 1,00 40.0 300 L3.C
0.00 630 12.0 - 300 55.0 250 2¢.2
0.55 630 - 20.0 L00 55,0 Xols) LE.2
0.55 630 24.0 300 95.0 300 Z6.0

3
”
L4
-
3
3
4
L
L
.
e

o ey -
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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 LOO - 35.0 250 59.1 ;
55.0 665 16.0 300 40.0 40O 33.0 ;
%Calculated from chloride determination
#.TKN=Total kjeldahl nitrogen
Table 11---Results of Analyses of variance obtained for chloride
contnents of soil measured at differasnt intervals.
No. of months Source of Degrees Sum of Mean F
variation of freedom squares square value
12 -eatments 3 9.5 3,17 G.12
Error 4 110. 27.56G
Total 7 119.5
T.Vle value I 0.95 (3,4) = 6.59
16 Treatments 3. 1712.5 £70.23 1.6
Error . L 1375.0 345.75
Total , 7 3087.5
Table value F 0.95 (3,4) = 6.59
22 Treatments 3 380.5 126.82 .72
Error L 64,7.0 161.75
- Total 7 1027.5

Tuble value F 0.95 (3,4) = 6.59




o et Ur e dy b Lol

R Lo FE S,

AV

s R R I R

Conclusions: (t:bles 10 and 11)

1. No statistically significant difference was obtuined

A Tk AL

in chloride contents of’ 50il, which was analyzed after

12, 16 and 22 months of the initial treatment.

[N

2._Sta£iStical analysis for nitrogen data was not done, i
howeVér, the results are explicitly clear. No changc
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.

L. Supporting data confirm our statement that the soil
chemistry is not affected by the treatment of ammonium
perchlorate.

5. Plant germi.ation and growth expériments have shown that
the toxicity of ammonium perchlorate is still persistent
only in the highest treatment level (55 g active ingredient E
per square meter of soil). However, there is insignificant - ;
affect of this compound in lower treatment levels, i.e.,

5.5 and 0.55 g/m?.

Contrary to plant growth, microorganisms were unaffected

‘o\

even in the highest concentration of ammonium perchlorate.
In most cases, their growth increased in treated cultures,
préesumably because ammonium perchlorate provided additional

growth factors.
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Allipator weeds, Alternanthera philcoxirides were collected

RURAPTR: LA Y RN

from a éooling pond located at (rosby Chemical Company,
Picayune,.Mississippi. They were transported to the laboratory

in large plastic bags with nominal amount of water. The plants ?
were_choppéd in £ inch lengths, and 1000 g of this material ‘
was placed in several narroﬁ-mouth bottles (10 liter capacity).
The.ﬁottles were sealed with two-hole stoppers; one outlet

was fitted with a rubber septun for eusy 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.

Tc assess the effect of reducing agents as well as ammonium
‘ perchlorate, several treatments were riade. Two weeks after

the active formation of gas, samples were analyzed by Fisher
Hamiltcn Cas Partitioner, at N.S.T.L. Environment Lab., Zzy

5t. Louis, Missicsippi.

~The féllowing particulurs apply to the gas-analyzer &% =re
time of sample analyses: Pyrex column 6' X L', pacxirg
material: 30/60 Type 13 X molecular sieves; colwmn temperature:
305C;’injector and detector température: 100°C; range-lo—ll;

attenuation: 512; carrier gas: nitrogen; flow rute: LC ml/min.

REPRODUCIEI ITY OF TF
I ) B
ORIGINAL PAGE IS D
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recorder scale: 1 ma; sample size: 6 pl.

Table 12--Methane-gas production by alligator weeds, treated
with various ingredients.

Treatment No. Initial Volume IMethane Date
& Description Date displacement sample
' (ml analyzed
1. Control 7/10/75 1,9:0° 75.0 9/2/75
2. Control " 2,100 62.3 8/18/75
- 3. Control " no change 86.0 8/27/75
L.0.15% NH C10 " " 2.1 -
L 4 ‘
5. 0.05% ™ " very little 10.5 8/18/7¢
: 6. 0.005% " " " 0.0 "
7. L0 chick manure " 1,000 LO.L "
8. 20% chick manure ¥ 19,00 ‘ 69.3 "
9. 20% chick manure " little change 52.0 "
10. 30% rumen content" no change 15.0 "
Conclusions:

1. No conclusive results were obtained from the above rer.zioned
data which m:y 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 were 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 identical’y
similar fails <o dc so (Pers. comm. with Dr. Paul Smitkh,
Chairman, Department of Microbiology, University of Florica,
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 nlﬁo did not produce any methane, probably because of air-

leakage in the systemn.
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(W@} KERR-MCGEE CHEMICAL CORPORATION

POST OFFICE BOX S5 e HENDERSON, NEVADA 89009

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

O I PN U



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.

Sincerely,

“ Patrick S. Corbett
Plant Manager

Attachment

cc:. SMCrowley
PBDizikes
RANapier
MJPorterfield

Mr. Carey Houk (W-5-3)/U.S. EPA Region

C:\WPDOCS\SMC\962NDHDN.WPD
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J.B. KELLEY INC. TRUCKING SITE



SSEA CLARK COUNTY HEALTH DISTRICT
625 SHADOW LANE « LAS VEGAS, NEVADA 89127 . 702-385-1291 « FAX 702-38B4-534.

P.O. BOX 4426 -

May 12, 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
undergrou‘nd 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,

CL:'A‘R)&COUNTY HEALTH DISTRICT

‘

AN

ke

Steve Henke, RTEZH.S., R.H.S.P.
Acting Supervisor
Environmental Health Division

AN

SH/js

cC: Horn Environmental Consulting Group

CLARK COUNTY . LAS VEGAS NORTH LAS VEGAS . BOULDER CITY . HENDEZRSO!



Environmental Consulting Group, Inc.

P.O.Box 50886 + Amarillo, Texas 79159-0886 + Phone 806/358-3107 « Walts 1-800-594-0008

May 4, 1992

Mr. Steve Henke

Clark County Health District
P. O. Box 4426

Las Vegas, Nevada 89127

Re: Jack B Kelley, Inc. Facility
BMI Complex

Dear Steve:

Enclosed please find analytical results per your request {or BTEX and TPH from H-38
Monitoring Well at BMI Complex.

As you are aware, the Jack B. Kelley, Inc. tank never conlained 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.

If I can answer any questions or provide additional information, please contact me at 1/800-
594-0098. '

Sincerely,
%éa e
Marc S. Horn

MSH:nm

NOTE: I have enclosed some contaminant plume maps Lo betler define the facility.
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MET-CHEM i\ WEST

LIVisiCN QF MET-CHEM TESTING LAGORA TQRIES, INC.

b » . 4x7s BELL DRIVE a8 # LAS VEGAS, NEVADA 88118°¢ 7021 358-1082 ¢ FAX (702) 875-6811 .

=

e ————

Jack B. Xelley, Incorpoxatad DATE: . May 1, 1982
route 1 . T .
mox 400 ‘REPORT NO.: . 02094
amazillo, Texas 79159 ' . : e

' ?.0. NO.: . . varbal .

Attn: Nr. Marc Horn

INVOICE NO.: .- 3153

WORK REQUESITED:

Chemioal Analysis per CFR 40, Part 136, Methods,aoz'aﬁa'624 fo:fﬁ?ni.:f:"
zena, Toluene, _Ethylbenzene and Xylena {BTEX) and Bigh Temperatule -
#odified California ¥odified 8015 for Total Petroleum ,Hyd:ocarb'ons'-_

(TPK)

RESCRIPTION OF SAMPLE!

Twa  (2) samples reported to he "Well Wait_:_er"" .and ide'ntified}_as__;-

(1) %-38 BMI Complex, Grab, cool, 4°c, 4 Drops: of ECL, 4-21—9é,i1'r:flf
1125 pM/1t30 PM (BTEZ}) : L. R

(2) H-38 ®BMI Complex, Grab, Cool, 4°CGy 4-21-92, 1:20 274 (TPH){ .

ART 136

CMEXNICAL ANALYSIS (CER 40, P
EXATUAE MODIFIED CALIPORNIA MODIPIED 8013) -
Found. (M . 3
' - . .EPA FA LT s
Parapmies sample Field Blank . petection Limit . 1T
Benzene 0,048 <0.009 © 0009 '
Toluene <0.005 <0.005 0.003 3
xthyl Benzene 0.114 <0.010 - : .0.010 -
Xylene <0.020 ‘<0.020 . - .0.020 ;
pats of Analysis: 4-29-92 |

. P -'._.

. Y57 RESULTS ARE AEBLCAALE ONLY 7O ITAMS TRSTED: o T
THE AECAT SHALL NOT 8€ REFROCUCED IN PART (R IN FULL 'WITHCUT WRITTEN APPRCVAL BY MET-CHEM WEST.. |

P

e aadamwamen®®



@s-@1,1992 13:14  FROM MET-CHEM WEST 1o 18063389823 " p.83s03

mET-CHEM i) WEST R

J e r=aaamnd
., PrvIcion O WET-ICA TUSTING CADIRAIOREY INCCOPCPATED

Cc4-C10 <5.0

Cc11-C21 <10.0
Dats of Analysis: 4—23—92

BEAMRES .‘

E B

Chain of Custody document encloged. . T R

R Tt T h

Ry —

: MET-CHEM WEST ‘TESTING,:L.ABORATORIBS',: INC.
o ' (—‘;‘ . ] :

o f/@ Q; oy
.- ] arles T. Rnnlns

president

cIn/emt

JEST RESULYS ARE APPLUCABLE ONLY. TO ITEM3 Te5TE0 o
TuE REFORT SHALL NET 3e H‘PRGOUC:O IN PART OR IN FULL WLTHOUT WFNT‘ EN APPHQVAL 8Y ME" CHEM wesf 5

em e 4 s ses me et
R

Vi ——

wowe ot e n e s e PSR S b

TOTRL P 93/03
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Environmental Consulting Group, Inc.
_P. O. Box 50886 -

Horn

April 13, 1992

Mr. Steve Henke

Clark County Health District
P. O. Box 4426

Las Vegas, Nevada 89127

Dear Steve:

Amarillo, Texas 79159-0886

~>c§ li
J0 Ke U&g1
B

oo W (Ade
e D

Phone 806/358-3107 -+ Wats 1-800-594-0008

Per your request, enclosed please find a map of the location ofall the February 4, 1992 sample
analysis results, as well as a location map ol the H-38 monitoring well.

[ am making arrangements to resample Well H-38 to comply with your request for BTEX by
Method 624 and TPH by 8015 Modified. Ianticipate 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 ot address any
areas of concern, please feel free to contact me at any time.

Sincerely,

0
29

Marc S. Horn
MSH:nm

Enclosure



Samoline Narati

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 wascollected 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 of the 24 samples collected [rom 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 ulilizing 8015 Modified.
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MET-CHEM @} WEST

DIVISION OF MET-CHEM TESTING LABORATORIES. INC.

4275 BELL DRIVE #4 ¢ LAS VEGAS, NEVADA 89118 ¢ (702) 368-1082 ¢« FAX (702) 876-6811

Jack B. Kelley, Inc. . DATE: : February 4, 1992
Route 1, Box 400
Amarillo, Texas 79159 REPORT NO.: 01902

P.0O. NO.: H 1009

Attn: Mr. Marc Horn
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, O001GW, 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,

' 1-08-92, 11:30 AM
4
I4
14
4
14
7
7
4
Sample #14, 401-15’, Grab, Cool,
7
7
7
14
4
7
4
'
4

(Soil)
1-08-92, 1:10 PM (
1-08-92, 1:45 PM (
1-08-92, 2:25 PM (
1-08-92, 3:45 PM (Soil)
1-09-92, 8:00 AM (
1-09-92, 8:30 AM (
i-0G3-3Z, 8:30 AM |
1-09-92, 10:00 AM (
1-09-92, 10:30 AM (
1-09-92, 11:00 AM (
1-09-92, 11:15 AM (Soil)
1-09-92, 1:45 PM (Soil)
1-09-92, 2:30 PM (Soil)
1-09-92, 3:00 PM (Soil)
1-09-92, 3:15 PM (Soil)
)
)

o o - [ o Lol o - -] o o o ° -]

o

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,

1-09-92, 4:15 PM (Soil
~10-92, 7:45 AM (Soil
1-10-92, 8:10 AM (Soil) -
1-10-92, 8:25 AM (Soil)
1-10-92, 9:40 AM (Soil)
1-10-92, 11:10 AM (Soil)
1-10-92, 11:25 AM (Soil)
1-10-92, 11:40 AM (Soil)

-] o -] o L] o o -] -] o

PPPPOOOOODGOOOOOGOOOOOOOO

N N N N N N N S NN N N SN SN ST S S S S N

TEST RESLILTS ARE APPLICABLE ONLY TO ITEMS TESTED.

1-09-92, 9:30 AM (Ground Water)




MET-CHEM Q@ WEST

DIVISION OF MET-CHEM TESTING LABORATORIES

INCORPORATED

Reporf No. 01902

Page -2-

CHEMICAL ANALYSTS (EPA 600/4-79-020/CALIFORNIA MODIFIED 8015)

TOC
Sample (mg/1)

#1 3.5
#2 -
#3 -
#4 -
#5 -
#6 -
#7 -
#8 -
#9 -
#10 -
#11 -
#12 -
#13 -
#14 -
#15 -
#16 -
#17 -
#18 -
#19 -
#20 -
#21 -
#22 -
#23 -
#24 -
#25 -

REMARKS :

Found

TPH (mg/kg)

Date of
C4 ~ C10 Cll - C24 Analysis
- - z—-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
QiU <13 L-2C-92
<10 <10 1-20-92

Chain of Custody document enclosed.

CIR/dkm

MET-CHEM %iiKETESTING LABORATORY; INC.

Qg%ai\g”x SR S}MW

President

~ TEST RESULTS ARE APPLICABLE GNLY TG ITEMS TESTED.

I LR R Ll al RI-A R T 4o b
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IN FEET BEILLOW LAND SURFACE

DEPTH,

20

30

40

50

60

WELL H-38

-

M ier
1T72.69

'

Gy giew,

es! MSL

-~

\

———

Cement —

Fermation
Backfill

8"Steel
Surface
Casing

8"Open Bore Hole ~—

Static depth 1o
water below top
of casing on

6-19-80 (35.91)

S5 feet

'/
AR
e

N,
e

—L4-teet stick-up

T LAND SURFACE

—_—

TITLE

CONSTRUCTION DIAGRAM
OF ATYPICAL TEST WELL

PREPARED FOR

STAUFFER CHEMICAL COMPANY

PROJECT MGA. JOHN ISBISTER | yulr 1980

Hend erson Nevada

COMPILED 8Y w M., WARREN scaLt FIGURE ke
. chaghty PREPAALO BT SHOwWH
& Miller, Inc. oATE
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KOCH MATERIALS COMPANY  \wened  anea
UDL/“' et mki ‘Vu:) <. ‘;S’f wny NEU\M S

Via First Class Mail (: S\M_Q/

Ms. Susan Crowley

Kerr-McGee Chemical Corporation
P.O. Box 55

Henderson, NV 89009

S-24-Qp

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 resuits showed a leve! 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.

(con't)
P.0. 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 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

KME.%{%

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



Western 3611 West Tompkins Avenue

Technologies Las Vegas, Nevada 89103-5618
(702) 798-8050 « fax 798-7664

inc.
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 ‘emulsio'n facility located within the
Basic Management lné. (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.

f Wor

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.

mple L

Eight of the ten soil boring locations had been selected by Mr. Kevin Koerner of the Koch Matarials
Kansas City office. Mr. Koerner designated the proposed boring locations on a site plan that had bean
separated into 8 distinct “areas” (numbered 4 through 11). In a March 26, 1996 telephone
convaersation, 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 ware identified on the site plan, Mr. Koerner asked WT to usae it’s discretion in fhe selection of

the two remaining boring locations.



Field Activiti -

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 concreta slab in the
area of the former above ground storage tanks. The sampla 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 Meater (OVM). No
detectable VOCs waere 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 wera sent under proper chain-

of-custody protocol to Alpha Analytical, Inc. for analysis for TPH by EPA method 8015 {modified).

Findings

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 concrate

slab. Laboratory data and chain of custody forms are included in Attachmaent A.

WT appreciates the opportunity to be of service to Koch Materials on this project. If you have any

questions, pleasa do not hasitate to call.

Sincerely,

WESTERN TECHNOLOGIES, INC.

\

Peter K ven) c’ E. M
Senior Project Manager
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APPENDIX A



255 Glendale Avenue, Suite 21
Sparks, Nevada 89431

17021 355-1044

FAX: 702-355-0406
1-300-283-1133

Alpha Analytical, Inc.

)

25C5 Chandler Avenue, Suite 1
Las Vegas. Nevada 89120
17021 498-3312

FAX: 702-736-7323
1-800-283-1183

Boise, Idaho
1208 336-4145

ANALYTICAL REPORT

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
Results:

Detection
Client ID/ Concentration Limit
Lab ID Parameter mg/Kg mg/Kg
KM-~-1 TPH * 92 10
/WTI040196-01LV
KM-2 TPH * 19 10
/WTI040196~02LV
KM-3-1° TPH ND 10
/WTI040196-03LV
KM-3-5/ TPH ND 10
/WTI040196-04LV
KM-4-1' TPH ND 10
/WTI040196-05LV
KM-4-5' TPH ND 10
/WTI040196-06LV
KM-5 TPH ND 10
/WTI040196-07LV
KM-6-1" TPH ND 10

/WTI040196-08LV

Page 1 of 2
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Alpha Analytical, Inc.
255 Glendale Avenue, Suite 21 2505 Chandler Avenue, Suite 1
Sparks. Nevada 39431 Boise. [daho Las Vegas, Nevada 89120
17021 355-1044 12081 336-4145 17021 498-3312
FAX: T02-355-0406 FAX: 702-736-7523
1-800-283-1133 1-300-283-1133
|
i Continued:
g
; Detection
: Client ID/ Concentration Limit
'  Lab ID Parameter mg/Kg mg/Kg
KM-6-5" TPH ND 10
/WTI040196-09LV
KM-7-1" TPH * 25 10
/WTI040196-10LV
KM-7-5" TPH ND 10
/WTI040196-11LV
KM-8-1" . TPH ND 10
/WTI040196-12LV
KM-8-5' TPH * 18 10
/WTI040196-13LV
KM-9-1" TPH * 190 10
/WTI040196-14LV '
KM-9-5* : TPH ND 10
/WTI040196-15LV
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
. 4 “ 9/ > /S
| Approved By: T ;;f? ; i Date: = 7?;/
: Roger y//Scholl, Ph.D. // // ,

i Laboratory Director !
: Page 2 of 2 /J
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