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- Los Alamos

NATIONAL LABORATORY In Reply Refer To: ESH-DQ0:94-430
v J— Mail Stop: K491
Environment, Safety And Health Division Telephone: (505) 667-4218

Los Alamos, New Mexico 87545
FAX (505) 665-3811

Mr. Joseph C. Vozella

Chief Environment, Safety, and Health Branch
U. S. Department of Energy

Los Alamos Area Office

Los Alamos, New Mexico 87544

Dear Mr. Vozella:

SUBJECT: PROPOSED MODIFICATIONS

Enclosed for your signature is a draft letter to the New Mexico Environment Department (NMED)
transmitting the enclosed proposed modifications to the Resource Conservation and Recovery Act
(RCRA) Research, Development, and Demonstration (RD&D) Permit for the Packed Bed
Reactor/Silent Discharge Plasma (PBR/SDP) Unit located at Technical Area 35 (TA-35), Building
421. These permit modifications are necessary to reflect the relocation of the unit from TA-35,
Building 128 to TA-35, Building 421 (refer to letter ESH-19/HSWS-94-0407). In addition, the
permit modifications reflect LANL organizational changes that have occurred since the issuance of
the RD&D Permit, and modifications that provide editorial and typographical corrections and
changes. The LANL organizational restructuring, along with the need to provide an emergency
equipment list, also created the need to include a new contingency plan for the permit.

Please prepare, sign, and transmit the enclosed draft letter and RD&D Permit modification package
to the NMED as soon as possible. In addition, please transmit the enclosed computer diskette
(3-1/2 inch) to the NMED along with the modification package. This diskette includes the modified
RD&D permit for use by the NMED.

In addition, please remember that the enclosed Certification Statement must be signed by an
authorized representative of DOE/LAAO before submittal to the NMED. If you have any questions
or would like to discuss this matter further, please contact Tony Grieggs of my staff at 665-0451.

Sincerely,

B

Dénnis J. Erickson, Director
Environment, Safety & Health Division

AG/DJE/IP:es
Enclosures: a/s

Cy: I. Ellvinger, LANL, ESH-19, MS K490, w/o encl.
A. Grieggs, LANL, ESH-19, MS K498, w/o encl. -
J. Pieniazek, LANL, ESH-19, MS K498, w/o encl.
J. Coogan, LANL, CST-18, MS ES525, w/o encl.
L. Rosocha, LANL, CST-18, MS E525, w/o encl.

ESHDO Filo MS Kao1 " O
ESH-19 Reading File 5207
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Modifications to the RD&D Permit
for the Packed Bed Reactor/Silent
Discharge Plasma Treatment Unit

Los Alamos National Laboratory
Los Alamos, New Mexico

RD&D Permit No. NM0890010515-RDD1
Permit Modification No. 1.0
July 1995

CERTIFICATION

I certify under penalty of law that these permit modifications and all enclosures and
attachments were prepared under my direction or supervision in accordance with a
system designed to assure that qualified personnel properly gather and evaluate the
information submitted. Based on my inquiry of the person or persons who manage the
system, or those persons directly responsible for gathering the information, the
information submitted is, to the best of my knowledge and belief, true, accurate, and
complete. I am aware that there are significant penalties for submitting false information,
including the possibility offine and imprisonment for knowing violations.

Z/17/95

Signature Q v Date
irector

Alexander J. Gancarz,
Chemical Science and Technology Division

{A_ A /59

Sigrature [ Date

Dennis J. Erickson, Director
Environment, Safety and Health Division

Signature Date

Larry D. Kirkman, Acting Area Manager
U.S. Department of Energy
Los Alamos Area Office
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- Ms. Barbara Hoditschek

RCRA Permits Program Manager :
mgmmmavymu
New Maxico Environment Department .

P. 0. Box 26110

Santa Fs, New Mexico 87602 |

re: mmwmuuwunmmmn«mmu
TEL-83 Surface knpoundment

Desr Ms. Hoditschek:

Attached is the responee to the Notioe jof Deficiency (NOD) deted May B, 1994,
for the Technical Area (TA) 35, TSL-84 surface impoundmant. ftems ere

A e At a0
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Proposad rasoiution, and sny axt changes. Where an sxtension
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TA-35, TSL-85, RESPONSE TO NOTICE OF DEFICIENCY (NOD)

ITEM 1

Section and Comment

"Section 2.0, Response to NMED's Reason for Closure Plan Disapproval, page 2-2,
paragraph 2. "The action level calculated for selenium in the Closure
Certification Report risk assessment (BEC, 1991) is summarized in Table
2-2 of this amendment.'

a. Table 2-2 - In deriving action levels for a systemic toxicant in soil:

i. The source of the reference dose (RfD) needs to be cited and dated for the
time the reference was published;

il. Anintake of 0.2 grams per day for a 16 kilogram child per 5 years of
exposure must be used.

b. Why was other criteria used in Table 2-2? Use of the provided R{D (assuming
that the RfD was the most current at the time the presentation was made and
assuming that the RfD was from an acceptable source) versus a screening
action level of 250 mg/kg, the calculated screening action level for selenium
would have been lower."

Response
Item 1.a.i. The footnotes to the RID, as well as the slope factors (SF), will be revised to

indicate that source of the data was the U.S. Environmental Protection Agency (EPA)'s
July 1991 edition of the Integrated Risk information System (IRIS) database. The
following are the revised footnotes:

“C *SF* refers to a carcinogenic slope factor. The data was obtained from the
EPA’s Integrated Risk Information System (IRIS) database (July 1991
edition). Units are (milligrams per kilogram-day)‘1.

d *RfD* refers to a reference dose fora systemic toxicant. The data was
obtained from the EPA's IRIS database (July 1991 edition). Units are
milligrams per kilogram-day."

Item 1.a.ii. Section 4.1 of the amendment to the closure plan details how health-based
soil concentration action levels will be calculated for systemic toxicants. The
governing equation is listed along with definitions of the parameters. The definitions
indicate a child weight of 16 kilograms (kg) and an intake of 0.2 grams per day

(g/day).
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Item 1.b. The information regarding action level determination contained in Tabie 2-2
was taken from the "Closure Certification Report, TA-35 TSL-85 Surface
Impoundment® (Benchmark Environmental Corporation, 1991). The intent of the table
was to present the action levels for selenium and antimony. The intake value listed in
Table 2-2 is 0.0002 kg/day which is equal to 0.2 g/day. Enclosure 5 of the Closure
Certification Report, entitled "Explanation for Risk Calculation Tables," states that
NMED recommended assuming 10 kg for a child's body weight.

Section 4.1 of the amendment to the closure plan stipulates that health-based soil
concentration action levels will be calculated for the constituents listed in Tables 3-2
through 3-5. However, based on the NMED statement that using the provided RfD
would result in a lower calculated screening level, the following caiculations are
provided using the data presented in Table 2-2.

C = (RID*W)/(I*A*CF)

RfD = 0.005 mg/kg/day

W=10kg

| = 0.0002 kg/day

A = 1 (dimensionless)

CF = 1 (no conversion factor is necessary because the intake is in units
of kg/day)

Therefore, C = (0.005*10)/(0.0002*1*1) = 250 mg/kg

ITEM 2

Section and Comment

"Section 2.0, Response to Section and Comment, page 2-2, paragraph 3.
"However, a comparison of beryllium concentrations detected at sample
locations 85PL-1 through 85PL-12 (Table 2-1), with background levels
for beryllium (Table 2-3) shows that the beryllium concentrations are all
beiow background levels.'

In order to verify that beryllium concentrations are below background levels, the

Table 2-3 reference to background study reports must be provided to NMED for
review and approval. Submittal of these documents must be separated from the
Closure Plan or an amendmaent to the Plan. Unless the method and procedure used to
make the background determination are acceptable, NMED will not agree with the
findings in the above comparison.”

Response
It is requested that a deadline extension of 30 days, from the date of receipt of

approval for this request, be granted for this item. This request is based on the need to
resubmit, under separate cover, relevant documentation on background levels at the
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Los Alamos National Laboratory (LANL) facility. In accordance with NMED's request,
it is proposed that the report entitled *Sigma Mesa: Background Elemental
Concentrations in Soil and Vegetation® (Ferenbaugh et al., 1979) be resubmitted to
NMED as well as the draft study "Preliminary Background Elemental Concentrations in
Bandelier Tuff and Selected Soil Series" (Longmire et al., November 1993), and
additional supporting documentation, including site-specific information, to address
the concerns expressed by NMED in Item 3.

ITEM 3
Section and Comment

*Section 2.0, Response to NMED's Reason of Closure Plan Disapproval, page 2-2
through 2-3, paragraph 4. “Background levels for beryllium are documented
in the report entitled Sigma Mesa: Background Elemental
Concentrations in Soil and Vegetation (Ferenbaugh et al., 1979)
(Appendix B) and the study Preliminary Background Elemental
Concentrations in Bandeiler Tuff and Selected Soll Series (Longmire et
al., November 1993). The study by Longmire et al., (1993) will be
completed in November 1993; Attachment 2-1 of this amendment
provides a telephone log with summaries of the background
concentration data determined by Longmire et al. for antimony, beryllium
and selenium.'

The documentation for Attachment 2-1 and Appendix B, referred to above, must be
reviewed and approved by NMED, as a separate document submittal, prior to being
acceptable for the support of establishing background values. [f it is the desire of
LANL to pursue the establishment of background values, provide all materials
necessary for NMED to validate the documented hypothesis.

In addition to the report itself, the following information are examples of concerns
which may be addressed in the background investigation:

a. Describe the geographical location of the Sigma Mesa relative to the TA-35,
TSL-85 surface impoundment.

b. Report the detection limits for the metals that were analyzed, and indicate
whether these limits were below the calculated screening action levels.

c. Provided a demonstration to show that sample sites were not previously
contaminated. Stratigraphic cross-sections need to be provided to show that
samples for background represent the same stratigraphic layer and soil type
as the unit being investigated. '

RFI Guidance: Volume ll of IV, Soil, Groundwater, and Subsurface Gas
Releases, EPA 530/SW-89-031, May 1989, OSWER Directive 8502.00-6D,
page 9-44 states: "Background soil samples should be taken from areas that
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are not near a suspected source of contamination and from the same
stratigraphic layer as the study area samples, if possible.™
Response
As in the response to Item 2, it is requested that a 30-day deadline extension be
granted to make a separate submittal of background information to NMED.
Collectively, the documentation provided in the additional submittal will allow NMED to
evaluate and determine the applicability of the various background values presented

in the associated documentation. The submittal will also, at a minimum, address the
three samples of concern posed by NMED in the comment portion of this item.

ITEM 4
Section and Comment

*Section 2.0, Response to NMED's Reason of Closure Pian Disapproval, page 2-3,
paragraph 3. "The presence of nonhazardous dielectric waste oil in the
soils appears to have interfered with the SVOC analyses for the soils,
resulting in samples with elevated LOQs.'

Remediation of the dielectric oil is necessary for the following reasons:

* Inability to accurately determine the presence of semivolatiles as a result of the
masking affect from the dielectric waste oil;

* The presence of waste oil in the soil indicates that a leak occurred under the
surface impoundment; and

* Hazardous waste constituents were part of the overall waste stream generated
at the surface impoundment.”

Response

It is agreed that the presence of nonhazardous dielectric waste oil in the soils, in the
area of the former surface impoundment (TSL-85), is interfering with the semivolatile
organic compound (SVOC) analyses for those soils. It is requested that a 60-day
deadline extension, from the date of receipt of approval of this request, be granted to
address this item. This request is based on the need for an evaluation of remedial
options as well as other applicable alternatives. At the end of the 60-day extension, a
written plan will be submitted to NMED that presents all relevant and applicable
information regarding the proposed resolution to this item. At a minimum, this plan will
address NMED's three reasons for remediation that are listed in NMED's comment for

this item.
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ITEM 5
Section and Comment

"Section 2.0, Response to NMED's Reason of Closure Plan Disapproval, page 2-4,
paragraph 4. "For the proposed additional sampling presented in Section
3.0 of this amendment, LANL's Environmental Chemistry Group (EM-9)
will conduct analyses for all Appendix VIl analytes that their in-house
laboratories have the analytical capability to perform.'

This statement seems to imply that not all Appendix VIIl constituents can be analyzed
through in-house capabilities, and that any constituents that cannot be analyzed
through in-house capabilities may not be analyzed at all. Provide clarification for the
above sentence that may include how outside laboratories may be called upon to
conduct analysis that will not be conducted at LANL."

Response
Based on a review of relevant documentation for other Resource Conservation and

Recovery Act (RCRA)-regulated sites at the LANL facility, as well as, research on the
analytical capabilities of an analytical laboratory that performs contract work under
EPA's Contract Laboratory Program (CLP), it is proposed that all additional samples
associated with the TSL-85 surface impoundment be analyzed for the standard suite
of analytes for volatile organic compounds (VOCs) by Method 8260, SVOCs by
Method 8270, polychlorinated biphenyls (PCBs) by Method 8080, total metals by
Method 6010, and toxicity characteristic leaching procedure (TCLP) metals by Method
1311 as specified in "Test Methods for Evaluating Solid Waste" (SW-846) (U.S. EPA,
1992). It is strongly believed that this approach will adequately reflect site conditions
and will result in identifying all constituents present at the TSL-85 site that may be of
concern. In addition, it is proposed that gel permeation chromatography (GPC), SW-
846 Method 3640, be performed for all samples prior to analyses for individual
analytes. GPC, a size exclusion procedure, will be used to separate hydrocarbon oils,
if present, from SVOCs. All resulting tentatively identified compounds (T1Cs) and J-
flags, if any, will be addressed in accordance with SW-846 protocol.

This proposal is based, in part, on the knowledge that accepted analytical techniques
and methods are not available for a large number of Appendix Vill constituents.
Attachment 1 includes a record of telephone conversation with Joan Fisk of EPA, as
well as, a copy of a letter from Craig Leasure of LANL's Environmental Chemistry
Group (CST-9) to Robert Vocke of LANL's Environmental Restoration and Waste
Management (ERWM) Program dated June 4, 1993 regarding this issue.

In aadition, this proposal is based on the fact that this proposed approach is consistent
with the approaches accepted by NMED or EPA, Region VI for other RCRA units at the
LANL facility. Most recently, approval of clean closure demonstration was granted by
NMED for the TSL-125 surface impoundment at TA-35 (refer to Attachment 2).
Samoles associated with this clean closure demonstration were analyzed for VOCs by
Me:~od 8240. SVOCs by Method 8250 or Method 8270, PCBs by modified Method
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8080, total metals by Method 6010, and metals by the extraction procedure (EP)
oxicity test (Method 1310) using SW-846 standard analytical methods and protocol.
LANL's operable unit (OU) 1148 workplan was approved by EPA, Region VI in
December 1993. This workplan specified use of the EPA's CLP target analyte lists for
VOCs and SVOCs as well as analyzing for metals, pesticides, and PCBs according to
SW-846 protocol. Copies of the approval letter and the relevant text in the response to

EPA's NOD are included as Attachment 3.

If this proposal is approved, Tables 3-2 through 3-5 of the Amendment to the Closure
Plan for TSL-85 will be revised to reflect the standard suite of analytes, as represented
in SW-8486, for each category of analyses (e.g., VOCs, SVOCs) and will be included in
the revised Amendment to the Closure Plan for TSL-85 to be submitted to NMED.

ITEM 8

| m
*Section 2.0, Response to NMED's Reason of Closure Plan Disapproval, page 2-7,
paragraph 2. "Acetone and 4-isopropyltoluene are not listed in Appendix
Vill; therefore, they were not included in the Closure Certification Report

risk assessment (BEC, 1991).'

The New Mexico Hazardous Waste Regulations dealing with closure activity (HWMR-
7, Part V, §264.111) states that the owner or operator must close a facility in a manner
that minimizes the need for further maintenance and controls, minimizes or eliminates
to the extent necessary, to protect human health and the environment, post-closure
escape of hazardous waste, hazardous waste constituents, leachate, contaminated
run-off, or hazardous waste decomposition products to the ground or surface waters or
to the atmosphere.

Therefore, acetone and 4-isopropyltoluene must be included in the Closure
Certification Report risk assessment."

Response
It is agreed that acetone and 4-isopropyltoluene should be included in the risk
assessment. Therefore, these constituents will be added to Table 3-2 for VOC

analysis and inclusion in the risk assessment.

ITEM 7
Section and Comment

*Section 2.0, Response to NMED's Aeason of Closure Plan Disapproval, page 2-8,
paragraph 1. “Pure 1,1,1-trichloroethane was the primary degreasing

solvent used in Building 85 and 118... Current analytical methods are
unable to measure concentrations of hazardous constituents down to a

concentration of 0.
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The phrase “primary degreasing solvents' implies that other solvents were used.
Provide a complete list of those solvents used for degreasing operations in
Building 85 and 118 prior to the closure of the TA-35, TSL-85 surface impoundment.

Measuring the concentrations of constituents is typically done to the estimated
quantitation limit. J-flag or TIC reporting is also necessary and must be included in
any acceptable baseline risk assessment.”

Besponse
Based on the research conducted regarding knowledge of process, 1,1,1-

trichloroethane, acetone, freon, and methanol were the only known solvents used in
Buildings 85 and 118. Therefore, it is proposed to revise the subject sentence as
follows:

"Th2 only known degreasing solvents used in Buildings 85 and 118 were 1,1,1-
trichloroethane, acetone, freon, and methanol."

EPA guidance entitled "Guidance for Data Useability in Risk Assessment" (EPA/540/G-
90/008. October 1990) allows for the use of J-flag data and TIC's in risk assessment.
Therefcre, J-flag and TIC data will be utilized in accordance with EPA guidance.

ITEM 8
Section and Comment

*Secticn 2.0, Response to NMED's Reason of Closure Plan Disapproval, page 2-9,
paragraph 2. "PCBs were detected in Phase |, Ill and IV at concentrations
listed in Enclosure 4 of the Closure Certiflcation Report (BEC, 1991) that
exceeded calculated action levels. However, all detected concentrations
of PCBs were below the NMED clean closure required cleanup level of
10 mg/kg (ppm) as specified in the Closure Certification Report risk
assessment. Therefore, PCB concentrations are not considered a
concern at the site and unless determined otherwise do not require any

remedial action.'

Due tc the fact that there is an occurrence of multiple hazardous waste constituents
presert in the soil at the closure, PCB values must be included in the calculation
during risk assessment for aggregate risk or for the hazard index."

Respcnse .
The maximum concentration of PCBs detected in the soils was 1.1 parts per million

(ppm). This is well below the NMED clean closure required cleanup level of 10 mg/kg
{(ppm). Therefore, PCBs have been discounted from further consideration and should
not be considered in the risk assessment. Furthermore, the slope factor for PCBs is

such t-at a concentration of 0.08 ppm results in a risk of 1X106. Therefore, a
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concentration of 1.1 ppm would indicate a risk much greater than 1X10°6 (in the range

of 1X104 to 1X1073). If this risk is included in the aggregate risk calculation, the
aggregate risk will appear much greater. This would, in essence, force the cleanup
level for PCBs down to a level of 0.08 ppm. At the TA-35 TSL-125 surface
impoundment, a sister unit to the TA-35 TSL-85 surface impoundment, clean closure
has been granted by NMED. PCBs were detected in five samples at TA-35 TSL-125,
ranging from 0.11 to 0.58 ppm. NMED agreed that cleanup of PCBs was not needed
as long as the concentrations were below the TSCA cleanup level of 10 ppm. Based
on the above, it is not appropriate to include PCBs in the risk assessment unless
resampling detects PCBs equal to or greater than the 10 ppm cleanup level.

ITEM 9

Section and Comment

*Section 2.0, Response to NMED's Reason of Closure Plan Disapproval, page 2-9,
paragraph 4. "A summary of the most current IRIS values used for the
proposed risk evaluation will be included with the submittal of the
Revised Closure Plan Certification Report as part of the risk evaluation.'

In the case that toxicological data is not found in IRIS, LANL must look for HEAST data
or other available, EPA approved sources. Sources must be referenced in the report
along with a date for the reference.”

Response
It is agreed that if toxicological data are not found in the current IRIS database, current

Health Effects Assessment Summary Tables (HEAST) data or data from other EPA
approved sources will be used. Therefore, it is proposed that the subject text be
revised as follows:

*A summary of the most current IRIS, Health Effects Assessment Summary Tables
(HEAST), or other EPA approved toxicity values used for the proposed risk
evaluation will be included with the submittal of the Revised Closure Certification

Report as part of the risk evaluation."

It is also proposed that the same type of change be made to the first sentence of
Section 4.1, Calculation of Action Levels. The sentence will be revised as follows:

"Screening action levels will be calculated for the constituents listed in Tables 3-2
through 3-5 only if toxicological data (i.e., slope factors or reference dose) are
available in the most current IRIS database, the most current HEAST, or other EPA

approved sources."
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ITEM 10

Section and Comment ,

"Section 3.0, Proposed Sampling and Analysis Plan, page 3-1, paragraph 3. “All
analyses, QA and QC will follow guidance specified in "Test Methods for
Evaluating Solid Waste" (SW-846) (U.S. EPA, 1992). |f hazardous
constituents are detected in any of the samples, a risk evaluation will be
performed as outlined in Section 4.0 of this amendment.'

Quality assurance results must be supplied with all analytical results. The analytical
report must include any J-flag data and TICs, which in turn must be used in risk
assessment or when multiple constituents have been detected.”

Besponse
Quality assurance results, as well as J-flag data and TICs, will be supplied with all

analytical results. J-flag data and TICs will be utilized in the risk assessment in
accordance with EPA guidance.

ITEM 11

Section and Comment

*Section 3.0, Proposed Sampling and Analysis Plan, page 3-1, paragraph 3. "The
analyses performed for Phase | soil samples generated analytical data
for VOCs and SVOCs that are suspected due to surrogate recovery
resuits outside EPA limits and missed EPA-allowable holding times. In
addition, the SVOC data were compromised due to the interference from
dielectric waste oil resulting in elevated LOQs. Therefore, Phase VI soil
samples will be collected in the area of the former surface impoundment
at locations representative of the locations sampled during Phase .’

The comment for item 4 provides reasons for the need to remediate the dielectric
waste oil. One of the given reasons was the interference from the dielectric oil,
effecting the LOQ.

No response is needed for this comment. Attention is being focused on this part of the
reviewed document for the same concern that is brought out in item 4 of this paper.”

Response
No response is necessary for this comment.

ITEM 12

Section and Comment
"Section 3.0, Proposed Sampling and Analysis Plan, page 3-2, paragraph 3.

"Twelve soil samples will be collected, following the procedures
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described in Section 3.4.1.2, at a depth of 3.5 to 4.5 feet at
approximately the same sampling locations as the Phase lll samples.'

a. Indicate sampling locations for all Phase [l samples collected on a site map.

b. A minimum of five samples must be collected below the fill soil of where the
underground storage tank had been positioned.

c. Provide the basis for deciding upon twelve soil samples to characterize the
horizontal and vertical extent of contamination.

Be advised that composite sampling is not acceptable for characterizing VOCs in
contaminated soils."

R
item 12.a. Figure 2-2 is a site map presenting the Phase Ill sample locations. Figure 3-
2 is a site map presenting the proposed Phase VI sample locations.

Item 12.b. It is agreed that five samples will be collected below the fill soil of where the
underground storage tank (UST) had been positioned. Figure 3-2 will be revised to
indicate that the five samples will be taken from the center and corners of the tank
excavation. The following text will be inserted into the subject paragraph after the
sentence ending "...surface impoundment (Figure 3-2)."

“Five additional samples will be collected from below the fill soil of where the UST
had been positioned. Sampling personnel will collect these samples from the
approximate center and four corners of the tank excavation”.

Item 12.c. The twelve sample locations are based on the locations of the joints in the
pipe from the abandoned UST to the surface impoundment. These are the most likely
locations for contamination due to leaks in the pipe. The Phase lil sample locations
are being resampled due to missed EPA allowable holding times on the SVOCs and
mercury (Hg) analyses and suirogate results outside EPA limits for the majority of the
VOCs. Therefore, the samples are not intended to characterize the horizontal and
vertical extent of contamination. They were selected to indicate if there has been a
release to the soil. :

ITEM 13
Section and Comment

"Section 3.0, Proposed Sampling and Analysis Plan, page 3-3, paragraph 4. "Take
small, equal portions of sample from the surface or near the surface of
the material to be sampled. Composite the samples in a giass
container.’



Response to NOD
TA-35, TSL-85
Page 11

It is not acceptable to composite samples being analyzed for VOCs as noted in item 14
above. Make the appropriate changes in the text of the Sampling and Analysis Plan.”

Response :
It is agreed that it is not acceptable to composite samples being analyzed for VOCs. |t

was never the intent to composite samples, only to describe the progress by which the
sample jar would be filled. Therefore, it is proposed to revise the text and combine the
two subject bullets as follows:

‘s Take small, equal portions of the material to be sampled from the surface or
near surface to fill the sample jar."

ITEM 14
Section and Comment

*Section 3.0, Proposed Sampling and Analysis Plan, page 3-5, paragraph 4. "The
analytical methods expected to be employed for analysis of samples
collected during closure activities are denoted in Table 3-6.'

a. Include the following hazardous waste constituents to the appropriate
analytical methods list in Table 3-6: Cobalt, copper, acetons,
isopropyitoluene, and PCBs.

b. The Table must also include columns that indicate the method detection limits,
the estimated quantitation limits, and the screening action levels for each
constituent being analyzed.

¢. Since not all Appendix VIl constituents can be analyzed at LANL, provide a
comparative list of analytical methods and associated constituents from a U.S.
EPA Contract Laboratory Procedure (CLP) approved laboratory. The CLP
laboratory selected must be capable of using unmodified methods for the
Appendix VIII list of hazardous constituents.®

Item 14.a. Based on a telephone conversation with Ms. Lee Winn at NMED on May
25, 1994 (Attachment 4), cobalt does not need to be included. Based on the same
conversation, copper cyanide was to be included (already in Appendix Vlii) as
opposed to copper. However, there is no current analytical method to analyze for
copper cyanide (refer to Item 5 for a discussion of difficulties associated with analyzing
for all Appendix VIIi constituents). Furthermore, copper cyanide is used for
electroplating copper on iron. Based on the knowledge of process, this activity never
took place in TA-35 Buildings 85 or 118. Therefore, it is proposed that copper cyanide
not be included in further analysis. Acetone, 4-isopropyltoluene will be added to Table
3-2, Method 8260 (VOC analysis), and PCBs (in the form of individual and mixed
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zzclors) will be added to Table 3-4, Method 8080 (pesticide analysis). These
cnstituents will not be added to Table 3-6 as they are not Appendix VIIi constituents.

=zm 14.b. The purpose of Table 3-6 was to present a comparison of the Appendix VI
constituents to the CST-9 analytical capabilities. It is not possible to analyze for all of
=z constituents listed in Appendix VIl (see ltem 5). It is also very unlikely that all of the
sonstituents analyzed for will be detected. Common industry practice is to calculate
screening action levels (SALs) for only those constituents expected to be present or
zmually detected. Calculating SALs for all constituents in Appendix VIil would be
o>zmature, time consuming, and expensive. It is therefore proposed that revision of
3 table to include SALs for suspected and detected constituents be postponed until
™z Phase VI analytical results are available. The analytical results will include the
it of quantification (LOQ or method detection limit) for each of the constituents
sstacted which will then be added to the table. The estimated quantitation limits

=2Ls) from SW-846 will also be added to the revised table at that time.

=z 14.c. See ltem 5 for the resolution to this item.

—=M15
>zction and Comment

"Section 4.0, Proposed Risk Evaluation, page 4-1, paragraph 3.

e provided equation fails to inciude the absorption factor equal to one. Make the
zzpropriate changes in the text of the Proposed Risk Evaluation.”

* 5 agreed that the governing equation for calculation of health-based action levels,
z: presented, does not include the absorption factor. Therefore, it is proposed to

-z/ise the equation and add a definition for the absorption factor as follows:
C=(RID*W)/(I*"A*CF)
where:

A = absorption factor (dimensionless and assumed equal to 1).

~=M 1
Saction and Comment

“saction 4.0, Proposed Risk Evaluation, page 4-2, paragraph 2. "Aggregate
razard and risk indices are normally calculated for a site by summing
~ese individual hazard quotients and risks, respectively, over the major
sanstituents that are observed at a given site.'



Response to NOD
TA-35, TSL-85 |
Page 13

Explain what is meant by the term “major constituents' as used in the above
statement.*

The term “major constituents® was meant to refer to suspected or detected constituents
which were identified as contaminants of concern. The text will be modified to indicate
that the risk assessment will include constituents detected in the sample analysis,
including J-flags and tentatively identified components (TICs), and those constituents
suspected of being present. PCBs will not be included in the risk assessment unless
resampling detects PCBs at equal to or greater than the 10 ppm cleanup level (see
response to ltem 8, above).

ITEM 17

i m
“Section 4.0, Proposed Risk Evaluation, page 4-3, number 1. If a constituent is
detected above the LOQ in all samples, the 95 percent upper confidence
limit of the arithmetic average will be used (per RAGS).'

Explain what is meant by the phrase “all samples' from the above statement. In order
to be appropriate, a risk assessment must be performed when any constituent is
detected either by J-flag, TIC or quantity.”

Response
The subject sentence is part of a discussion relating to how and when calculation of

hazard and/or risk for a given constituent will be performed. Three situations are given
which would result in this calculation for a given constituent. The first situation
involves the detection of the constituent above the LOQ in all of the samples collected.
The second situation involves detection of the constituent above the LOQ in only some
of the samples, and the third situation involves additional considerations for the
remaining constituents if any sample-specific LOQs exceed the calculated health-
based action level. It is proposed that the last sentence in the paragraph above the
subject sentence be revised as follows:

"Three situations which will result in calculation of hazard and/or risk for a given
constituent are possible:*

ITEM 18

i n mm
"Section 4.0, Proposed Risk Evaluation, page 4-5, paragraph 1. "If the aggregate
hazard index is greater than or equal to 1, or the aggregate risk exceeds
1X10E-6, risk assessment using a sne-speciﬁc realistic exposure

assessment will be performed.'
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N rePLy ReFer To: EM/ER:94-J266
Los Alamos National Laboratory Tgﬁ; j;?; ggg)z 667-0819

Los Alamos,New Mexico 87545

Ms. Barbara Hoditschek, Program Manager
Hazardous Waste Bureau

State of New Mexico Environment Department
525 Camino de los Marquez

Santa Fe, NM 87502

SUBJECT: REQUESTED DOCUMENT REPORTS

Dear Ms. Hoditschek:

Enclosed piease find the two reports requested in your June 24, 1994, letter. This
information is being supplied to your office as part of the Los Alamos National
Laboratory's (LANL's) response to a notice of deficiency (NOD) received on the
Closure Plan for surface impoundment TA-35 TSL 85. Additional supporting
documentation will be presented to your department by Mr. Patrick Longmire of
LANL'S Environmental Restoration Program. It is my understanding that Mr. Longmire
is coordinating this effort with you.

If you have any questions, please feel free to call me at 667-0819. Thank you.

David J. Mcinroy
Technical Staff Member
DM/tm
Enclosures a/s
Cy: J. Jansen, EM/ER, MS M992

T. Tatkin, NMED
RPF, M707

An Equal Opportunity Emplayer/Operated by Univarsity of California



Response to NOD
TA-35, TSL-85 .
Page 14

The above statement being the case, LANL must consider all exposure pathways."

Responss
It is agresd that all exposure pathways must be considered. It is proposed to revise
the subject sentence as follows:

“If the aggregate hazard index is greater than or equal to 1, or the aggregate risk
excesds 1X10°6, risk assessment using a site-specific, realistic exposure
assessment will be performed including a qualitative consideration of all exposure
pathways, and a quantitative evaluation of those pathways deemed appropriate®.
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Los Alamos

Los Alamos National Laboratory
Los Alamos New Mexico 87545

el
t

1 1]

memorandum

= Robert Vocke, EM-13, MS M992 wre June 4, 1993
mae Craig S. Leasure, EM-9 Group Leader (9w e srwrusene: K484/7.3269 -
swou  EM-9:93-858
woam RESPONSE ON REQUEST FOR APPENDIX VI ANALYSIS

We have reviewed the list of deficiencies associated with the OU 1148 workpian. On page 6,
response 16. a and b., the list of deficiencies indicates that samples for the 14 high priority
pits be analyzed for the Appendix VIII constituents. Because methods are not available for a
large number of these Appendix VIII analytes, we are proposing to focus on the Appendix [X
list developed by EPA to provide a list of analytes for which methods and standards are
available. Appendix IX started with Appendix VIII a8 the parent list and was reduced to
approximately 224 organic compounds, 17 inorganic metals, and 2 miscellancous tests for
which methods and standards were available or which wers similar in chemical structure and
existing methods were expected to be applicable. Some additional analytes not on Appendix
VIII were added to the Appendix IX list because the original intent of Appendix IX was

associated with groundwater.

Since thece are still difficultes associated with analyses for some of the Appendix IX
analytes, and lack of availability of some standards, we propose to use the EPA Supecfund’s
Contract Laboratory Program target analyte lists for organics and inorganics as our required
list of target analytes (volatiles and semivolatiles lists attached).

For inorganics, the CLP list contains all Appendix [X analytes except tin, If Region VI needs
information on tin, we can supply analyses for tin in addition to the CLP suite of metals, plus

cyanide.

For organics, in addidon to the CLP target compound list of approximately 140 compounds,
we propose to follow CLP procedures for searching the NIST/EPA/MSDC Mass Spectral
Library of approximately 53,000 organic compounds. Any additional organic compounds
identified this way will be indicated as a Tentatively Identified Compound (TIC). Of the 87
compounds not included in our standard volatiles and semivolatiles analyses, almost all are
either chloringied pesticides, PCBs, herbicides, or polychlorinated dibenzo dioxins and furans.
We will uss the services of a highly skilled mass spectrometrist to interpret the data from the
mass spectral search and determine if there is any indication of the presence of any organic
constituents from the Appendix IX list. If this occurs, we will confirm the presence and
concentration of any of these possible Appendix IX compounds for which standards are

available, ‘
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In addition, if any Appendix IX compounds are discovered that are not on the CLP list, we
will add them as target compounds for the future, if standards are available.

Please contact us if you need additional information.
Attachmenr: a/s

Cy:

Don Neeper, MEE-13, MS J576

Larry Maassen, EM-13, MS M992

Joan Fisk, EM-9, MS K484

Chris Leibman, EM-9, MS K484
EM-9 Flles

AL ZH=E= I LlER
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CERTIFIED MAIL
RETURN RECEIPT REQUESTED

September 27, 1993

Mr. Jerry L. Bellcws, Area Manager
Department of Energy
Log Alamos Area Offics

528 3Isth Street
Los Alamos, New Mexics 87544-5Q00

Dear My, Ballows:

On July 7, 1992, the New Mexico Environment Department (NMED)
denied Los Alamos National Laboratory’s (LANL) clean closure
squivalency demonstration for the TA-35 TSL 125 Surface
Impoundment on the basis that LANL had failed to establish that
releases from che unit impacting surrounding soils or surface
water (Ten Site Canyon) were below NMED-Approved Health Based
Action Levels. On September 29, 1992, NMED approvad LANL's
closure plan for this unic when the closure plan was amended to
include a gampling and analysis plan to characterize releases
frem the impoundment into Ten Site Canyon. At that time, NMED
stated that LANL had satisfactorily completed partial closure of
the surface impoundment and instructed LANL to complete final
closure activities by implementing the approved sampling and
anlaysis plan, removing any soil contaminated with hazardous
conatituents, and confirming that clsan closure had bean
accomplighed. The supplemental sampling and closure effort

resulted in two documents: Cloguzs Carsification Report, Amendad
Apxil 22, 1992 and Responge to Concarna Recaxding Closure of tha
za-a: 2§I|"22§ ﬁli;‘iﬁﬂ Immmdmn; S!BSM’I 17, ;22},

After review of the closure work LANL documsnted in the appravad
closure plan and in tha reports mentioned above, HRMA finds that
the sampling and analysis results indicate that no hazardous
constituents ramain at the site above NMED-Approvad Health Basad
Action Levels. NMED agrees that the investigations were
conducted in accordance with the approved closure plan and has
determined that LANL has mec the requirements for closure by
ramoval for this haardous waste management unit.
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Es<evar, sampling and analysis resulcts conducted per tha approved
clzsure plan show tctal petroleum hydrocarbons (TPH)
csmiamination ranging frem 7.8 ppm tc 30888 ppm downgradient from
the unit in Ten Site Canyon. TPH is not regulated under the
fescurce Conservation and Recovery Act. These sample lccations
2Tt in a watercourse and may te regulated under the Water Quality
Czzixol Commission Regulations, The Hazardous and Radicactive
Mztarials Bureau 1is hersby referring this matter to NMED's

Suriace Water Quality Bureau for further investigation.

C e -

II tmare are any questions regarding this mattar, please contact

-

¥2 .  Stephanie Stcddard of my scaff at 827-4308.

Simcarely,

;; i;é:if . /? e
e éLj:Z .

Xazzleen M. Sianeros
siT=ctor, Water and Waste Management Division

Nev Mexico Environment Deparcmant

xs My, Jim Piacc, NMED/SWQEH
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DEC 14 1993

—. ‘o~

Mr. Joseph C. Vozella, Chief
Environment, Safety and Health Branch

Department of Enerqgy
Los Alamos Area Office
L.os Alamos, New Mexico 87544

Re: RFI Work Plan for OU 1148, Approval
Los Alamos National Laboratoery
NM0890010515

Dear Mr. Vozella:

The Environmental Protection Agency (EPA) hereby approves your
Resource Conservation and Recgovery Act (RCRA) Fgcxlxty
Investigation (RFI) Work Plan for Operable Unit (OU) 1148 with the
enclosad modification. The approved work plan consists of the RFI
work plan dated May 23, 1993, the Revised Notice of Deficiency
(NOD) Response dated November 23, 1993, and the enclosed
modification. You shall immediately initiate the implementation of
this approved RFI work plan.

If you have any questions, please contact Barbara Driscoll of my
staff at (214) 655-7441.

Sincerely yours,

C&&_ﬁm@m

Allyn M. Davis, Director '
Hazardous Wasta Management Division (6H)

Enclosure

~Zt Yathleen Sisnerns, MED
Fobert Vocke, EIM-i1, LANL

== Pomreg on Recyeen Sicer



MODIFICATION

EPA interprets that a release from any unit, whether inside or
outside a fenced area, constitutes migration "beyond institutiocnal
control™ and such a release should be characterized. LANL cannot

cdnsider the'security fence as the boundary for any unit.

—— - — ———— ¢ o T ——————" s
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76.

Ver. 1.0; 10/27:893

5.4.4.2.4 Rationale for Sampling Activity, p. 5-231 - Are there any additional
surface water runoff channels on the north side of Area G which could also be

sampled?

Response: A recently completed study of the north facing slope of Canada dal
Buey identified a total of 5 surface water runoff channels on the north side of
MDA G. The work plan is revised to include samplies from these channeis (see
attached text and figure from the revised work planj.

EPA commaents on 4/23/93
5.4.4.3.5.1 Boreholes at MDA G, p. 5-142 - Five sarmple boreholes in an area
this large is insufficient to determine if a release has occurred. Additional borings

are necessary.

At a minimum the 14 high priority pits should have a boring on each side.
Samples should be collected on five-foot intervals down to a depth of ten feet
below the bottomn of the cells. Below that depth they may be collected on ten-
foot intervals. Samples should be analyzed for Appendix Vill constituents. (See
response following EPA comments on 9/2/93).

Additional boreholes shail be located in the shaft fields. Two additional boreholes
should be located on the west side of the shaft field containing shafts 1-135.
Two boreholes should aiso be placed next to shafts C1-C13. Samples should be
collected on ten-foot intervals down to a depth of ten feet below the bottom of
the shafts. Below that depth samples may be collected on twenty-foot intervals.
Samples should be analyzed for Appendix Vill constituents. [See response
following EPA comments on 8/2/93).

A better map(s} should be provided showing the numbers for each disposal shaft.

Response: The work plan is revised to include a map that shows the location and
identification number for each disposal shaft at MDA G (see attached maps from

the revised work plan).

EPA comments on 9/2/93

MDA G: The additional boreholes which are added should be drilled to
approximately 20 feet below the depth of the adjacent pits, shafts or trenches.
LANL should determine if releases are occurring from these units and based on
this information fater determine the extent of any release by drilling deeper holes.
This applies to the proposed perimeter boreholes and interior boreholes.
Additional boreholes should be added as follows:

a borehole between prts 2 and 4

a borehole between pits 4 and 5

a borehole south of 5 and located near the north end of pit 1
a perimeter boreholé located close to pit 27°s southern end

a borehole east of pit 37

11
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1+ 227 Phasa il SAP

=232 i sampling of surfacs sediment will ba conducted at MDA G to determine the vertical and lateral
w2271 of any COCs detected during the Phase | sampling that exceeded health risk-based criteria.
tz—zres will be collected from 6 to 12 inches below the 27 locations that had the highest
=~centrations of COCs during Phase | sampiing. The Phase Il sampling will provide data for heaith
:ssessments. Table 5.4-23 summarizes the number of samples and the anaiytical requirements
- —¢ Phase Il sampling activities. The Phase il plan outline in this table may be modified, as

14 12.8 Health and Safetv_

- s SAP will follow the procedures outlined in the Laboratory's Environment, Safety and Health
“2~_3 (LANL 1990, 0335) and Annex ill of this RFl Work Plan.

24229 Schedule

“on
i~
a)

.3 Vertical Borehoie Sampling at MDA G

2.3.1 Sampling and Analysis Components

"
&~

= pe

= _z~v spantaminant rel MDA Th mplin nent of the Phase | char rizati

="s3is of drilling verticai bgrghgle; 10 collect continyous rogk gg e samples for ch emngg g g
i~ i i

= : f fiel {

=~z 25, _Rock core sampies w:ll be screened in the field for VO ross aipha

I7¢ 373SS gamma ionizinq radiation. Analvsis LANL. I labora will b
=osomEdon cor f rV ici




Tizzz-iz #16 Page 2 of 12
TABLE 5.4-24 |
SAMPLING SUMMARY FOR VERTICAL BOREHGLES AT MDA G™

Amgnemom Sampling¥
o e Intervai Analysis Madium

=SfprzTo, A stvsis®

LEve 10ft VOCs Rock Core
Eve 10ft SVQOCs Rock Cors -
Eve 10ft Maetals Rock Core
_Eee 10ft Pesticides, PCBs, Cyanide Rock Core
_sve 10ft ROCs ~Rock Core
el — ~ent
i all core QOrganic Vapors (PID/FID} Rock Core
Lzes all core Alpha, Beta. & Gamma Rock care
Emissions
Eve ol 5 ft Alpha, Beta, & Gamma Rock Core
Emissions
Leve | 5f Tritium Rock Core
Leve | 5f Gravimstric moisture Rock Cors
* Tz == depth for each borehole is as foilows:
rEngiE § Sz (feat) Borehole # Depth {feat) Borehole # Depth (feet)
30 11 30 21 60
z 30 12 60 22 60
ki 70 13 60 23 60
- 70 14 60 24 60
: 70 15 60 25 60
2 50 16 30 26 60
h 30 17 30 27 60
S 30 18 90 28 80
z 30 19 90
e 30 20 60

~ samo# ~il be coilected 3 minim7um spacing of 10 ft for anaiysis for confirm the absence or
cresence ot COCs above the heaith risk-based criteria, The actual depth of the sample wiil be
serrime: from fieid screening and observation.

Hang ~22 “eld instruments are described in Section 5.4.4.3.3.2.
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5.4.4.3.2 Sampiing Analysis Approach

A phased driilling aéproach wiil be usad to characterize subsurface contamination at MDA G.
Continuous rock core will be collected from the proposed Phasa | boreholes. Rock core samples
will be shipped to a Laboratory-contracted environmaental laboratory for analysis. All anaiyses for
hazardous constituents wiil be performed according to EPA SW-846 (third edition) protocoi.
Analyses with Tentativaly idsntified Compounds (TICs) will be reported in Lavei Il SW-846
packages for subsequent data validation. Analysis for radionuclides wiil be reported in data
packages formarted to LANL requirements for the off-site iaboratory statement of work.

5.4.4.3.3 Primary Data Quality Factors

. Site characterization- There is a data base for VOCs from four existing wells at MDA
G. Howaever, the data do no include aill of the regulated volatile organic compounds.
Existing data have not been validated in accordance with the EPA functional
guidelines. The data base does not include data for SVQOCs, metals, pesticides,
PC8s, cvanide, or ROCs. Data will be collected to fill existing data gaps and to
support the validity and use of the existing data base.

L Risk Assessment - the source term is not fully understood because the exact
chemical constituents and quantities that wers disposed of in MDA G are unknown.
The locations of potential sources of contamination, the rate of arganic vapor
generation, and the flux emanating from the site are aiso unknown. Data wili be
collected to help determine the nature and extent of any residual rock contamination
at MDA G, and the potential contribution to environmental transport and exposure

pathways.

5.4.4.3.3.2 Appropriate Analytical Levals

Samples collected will be screened in the field and analyzed in a laboratory using SW-846 (third
aditions protocol. A PID wiill be used in the fieid to screen for organic vapors immediately aftar

sampies have been collected.

Radiological screening of samples wiil be conducted for tritium, gross beta and gamma
radioactivity, and gross alpha contamination. Screening for gross beta and gamma radicactivity will
be conducted with a hand-held sodium iodide detector (NaiD) probe and rate meter, or equivalent
system. Screening for gross alpha contamination will be conducted with a hand-held aipha
scintillation detector (ASD) and rate meter, or equivalent system, A windowiess gas flow
proportional {(GFP) counter and a liquid scintillation counter in a mobile laboratory will be used to
detect for the prasence of radionuclides, in addition to screening with tha hand-held detectors. The

analytical levels inciude:

Levei | Fisld Screen: PiD Instrument; NalD/ASD Instruments,
Levei || Field Analysis: Windowiess GFP Counter; Liquid Scintiliation Counter,
Leval |l SW-846 | aboratory Methods, and

Levei V Radiociogical Analysis Laboratory Methods.
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5.4.4.3.3.3 Primary Contaminants of Concem

The prima ntaminan f congcern at MDA re VO \{e] meral ici P

INORGANIC TARGET ANALYTE LIST (TAL)

Contract Requirsd
Detection Limit 2

Anasivte {ug/t}
Aluminum 200
Antimony 80
Arsenic 10
Barium 200
Berytlium g

Cadmium s

Calcium 5000
Chromium 10
Cobait 80
Copper 25
iron 100
Load 3

Magnssium 5000
Mangsnese 18
Marcury 0.2
Nicket 40
Potassium 5000
Seienium 5

Silver 10
Sadium 5000
Thallium 10
Vanadium 50
dnc 20
Cyanids 10

R —
(& }] Subject to the restrictions specified in the first page of Part G, Section |V of Exhibit D (Altemate Methods -

Catastrophic Failure} any anasiytical method specified in SOW Exhibit D may be utilized as long as the documented
instrumaent or method detection limits meet the Contract Requirad Detection Limit (CRDL) requirements. Highar
detscuon iimits may oniy be used in the following circumstance:

If the sample concentration exceeds five times the detecton limit of the instrument or mathod in use, the
vsiue may be reportad aven though the instrumant or method detecton limit may not equai the Contract
Required Detection Limit. This is illustrated in the exampis beiow:

For lsad:

Maethod in use - ICP

Instrument Detecton Limét (I0L) - 40

Sempis concentretion = 220

Contract Raquired Detecoon Limit {CRDL} = 3

The vaiue of 220 may be regorted sven though the instrument detection limit is greater than CROL. The
instryment or mettiod detection limit must be documented as descnbad in Exhibits 8 and E.

(2} The CROLSs are the instrumaent detection limits obtained in purs water that must be met using the procedure in
Exhibit E. The detection limits for samgies may be consideradbiy higher depending on the sample maunx.
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For organics, in addition he CLP tar mpound list, CLP pr res will be followed for
searching the NIST/EPA/MSDC mass spectral library of approximately 53,000 organi¢ compounds
{Tentatively Identifi mpoyn vide informatign a it '

m r A _highly skilled m rometrist will interpret th from the m |
search and determine if therg is any indicatign of the gresence of grganic constityents from the

A ndix X li The presen n ncentration of any of ible A ndix 1X com n

will be confirmed if standards are available.

TARGET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS {CRQL)

Quantitation Limits*

Low Med. on
Water Soil Sail Column
Volaties CAS Number ugrk ug/kg ug/kg (ng)
1. Chloromethane 74-87-3 10 10 1200 (S0)
2. Sromomaethane 74-83-9 10 10 1200 (S0}
3. Vinyl Chionde 75-01-4 10 10 1200 (SO}
4. Chioroethane 75-00-3 10 10 1200 (S0)
S. Methyiene Chloride 75-09-2 10 10 1200 {50)
6. Acetone 87-84-1 10 10 1200 (S0)
7. Carbon Disuifide 7%-15-0 10 10 1200 (SO
8. 1,1-Dichioroethene 75-35-4 10 10 1200 (50)
9. 1,1-Dichorocethane 75-34.3 10 10 1200 (50)
10. 1,2-Dichloroethens (total) $40-59-0 10 10 1200 (S0}
11. Chloroform 87-88-3 10 10 1200 (50)
12. 1,2-Dichloroethane 107-06-2 10 10 1200 (50)
13. 2-Butanone 78-93-3 10 10 1200 (S0}
14, 1,1,1-Trichioroethane 71-85-8 10 10 1200 (50)
1S. Carbon Tetrechionde 56-23-S 10 10 1200 (50)
16. Bromodichloromethane 75-27-4 10 10 1200 (S0)
17. 1,2-dichioropropane 78-87-5 10 10 1200 (50)
18. cis-1,3-Dichloropropene 10081-01-5 79- 10 10 1200 (SO}
18. Trichioroethene 01-68 10 10 - 1200 (S0}
20. Dibromochioromethane 124-48-1 10 10 1200 (S0}
21.1,1.2-Trichioroethane 79-00-5 10 10 1200 (50)
22. Benzene 71-43-2 10 10 1200 (50)
23. Trane-1,3-Dichioropropene 10081-02-6 75- 10 10 1200 (50)
24, Bromoform 25-2 10 10 1200 (50}
25. 4-Methyi-2-pantanone 108-10-1 10 10 1200 (50)
26. 2-Hexanone £91-78-8 10 10 1200 (S0)
27. Tetracnioroethene 127-18-4 10 10 1200 (50)
28. Toiuene 108-88-3 10 10 1200 (S0)
29. 1,1,2,2-Tetrachioroathane 79-34-5 10 10 1200 (50)
30. Chioropenzene 108-30-7 10 10 1200 (S0)
31. Ethyi Benzene 100-41-4 10 10 1200 (50}
32. Styrene . 100-42-5 10 10 1200 (50)
33. Xylenes (Total) 1330-20-7 10 10 1200 (50)

° Quanntaton iimits listed for soil/sediment are besed on wet weight. The quantitation limits caicuiated by the laboratory for
soi/seaiment, caiculated on ary weignt basis as requirea by the contract, wili be higner.



Specific Response #16

TARGET COMPOUND LIST, (TCL] AND CONTRACT REQUIRED QUANTITATION UIMITS (CRQLY

Guanttation Limits *

Page 6 of 12

Low Mad. on
Water Sait Soil Column

Semivoiatiss CAS Number ugrh ug/kg ug/kg {ngi
34. Phenal 108-86-2 10 330 10000 (20}
35, bis(2-Chicraethyi} sther 111-44-4 10 330 10000 {20)
38. 2-Chicrophenct 98-57-8 10 330 10000 (201
37. 1,3-Dichiarobenzens $41-73-1 10 330 10000 (201
38. 1,4-Dichiorobenzene 108-46-7 10 330 10000 (201
38, 1,2-Oichiorobenzens 95-80-1 10 330 10000 (20}
40. 2-Methviphenol 95-48-7 10 330 10000 {20)
41, 2,2 -axvbis

(1-Chioropropsnai # 108-60-1 10 330 10000 {20
42. 4-Methviphenol 108-44-5 10 330 10000 (20}
43, N-Nitroso-di-o- ’

propytsmine 621-84-7 10 330 10000 (20}

44. Haxschioroethane §7-72-1 10 330 10000 20
4S. Nitrobenzene 98-85-3 10 330 10000 {20}
48. isophorone 78-59-1 10 330 1000Q (201
47. 2-Nitrophenoi 88-75-5 10 330 10000 (20}
48. 2, 4-dimethyiphenoi 105-87-9 10 330 10000 {20}
43. bis(2-Chlarcethoxy)

mathane 111-8141 10 330 10000 201
50. 2.4-Dichloraphenoi 120-83-2 10 330 10C00 {20}
51, 1,2.4-Trichlorobenzene 120-82-1 10 a3o 10000 {201
$2. Nagtnihaiene 81-20-3 10 330 10000 (20}
53. 4-Chloroaniiine 108-47-8 10 330 10000 (20}
S4. Hexachiorobutadiens 87-68-3 10 33¢C 10000 {20
S5. 4-Chiuro-3-methyiphenai 58-50-7 10 330 10060 {20)
58. 2-Mathyinaphthaiene 391-57-8 10 330 10000 (20
S7. Hexachiarocyciopentadiens 77-47-4 10 33¢0 10000 (201
S8. 2.4,8-Trichloropnenol 28-08-2 10 330 10000 {20
59. 2.4,5-Trichlorophenol 95-95-4 25 800 25000 (S0}
60. 2-Chioranaphthaiens 91-58-7 10 330 10000 (20)
§1. 2-Nitroeniiine 88-74-7 28 200 25000 (S0}
62. Dimethviphthaiate 131-11-3 10 330 10000 {20}
63. Acanapnthvisne 208-38-8 10 330 100CQ (20}
€4. 2,5-Dinitrotoluene 806-20-2 10 330 10000 {20%
65, 3-Nitroaruline 38-09-2 25 800 25000 {50)
£6. Acsnaphthene 83-32-9 10 330 10000 (20}
57. 2.4 Dinitropnanoi $1-28-§ 25 800 25000 (SO
§8. 4-Nitropnenal 100-02-7 28 800 25000 (50}

* Previousiy known by the name bis(2-Chioroisopropyl) ather
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T s

Juanutation Lirmits*

Low Med. on
Watar Soil Sod Column

B e I CAS Number ugrk ug/kg ug/kg inQ)
= Toes—ow 132-84-8 10 330 10000 (20}
R T 121-14-2 10 330 10000 {20}
T Crwamemaca 84-68-2 10 330 10000 (20}
Tl e lmommrecoenyl

E g 008-72-3 10 330 10000 {20}
I S 26-73-7 10 330 10000 {20}
T4 imdragrare 100-01-8 25 80C 25000 {501
TR 4 & Iresewr-vonenol §34-52-1 28 800 25000 (50)
TE ersrreeeaaring 86-30-6 10 330 10000 (20
ez ather 101-858-3 10 330 10000 {20}
T ~eseswrresercees 118-74-1 10 330 10000 {20}
T Seeme—mrey 87-88-5 25 800 25000 {50)
D Pemeew 85-01-8 10 33¢ 1000C {20)
IT aTrmsew 120-12-7 10 330 190000 {20}
21 lamaee 868-74-8 10 330 10000 (20}
21 Cmarmesrrmscs 84-74-2 10 330 10060 (200
N =] 208-44-0 10 330 10000 (203
X Svwne 129-000 1Q 330 10000 (20}
IZ  BteDeresrtimats 85-68-7 10 330 10000 (20}
71D Iemmrmseeemine 21-94-1 10 330 10000 (20
ZE Sersuseesracars 56-55-3 10 330 10000 (20)
EZ Tovemew 218-01-8 10 330 10000 {201
X mml-teewmmmecriaiats 117-81-7 10 330 10000 (20}
R 117-84-0 10 330 10000 (200
31 Semr © Toraccene 208-99-2 10 330 10000 (20)
23 Ze— o tmrwertene 207-08-9 10 330 10000 (20)
3L Bar oy vy S0-32-8 10 330 10000 (20}
FE —oem [ —eocweane 193-39-5 10 330 10000 (20}
32 Towma narwacene $3-70-3 10 330 10000 {20
Tz . 191-24-2 10 330 10000 {20}

gl o ]

T lesTame 3 erad for soil/sediment are besed on wet weight. Tha guantitstion limits caiculated by the laboretory for

N eSTYT. Dymmarsc On dry weighit basis es required by the contract. wil be higher.
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TARGIT COMPQUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATICN LIMITS (CRQL)

Cuantitation Limits*

on
Water Seod Calumn

PeszudewiArocors CAS Number ugil ug/kQ {pgi
SE. sohe-8MHC 319-84-9 0.08 1.7 S
88, 2eta-BHC 319-88-7 0.0%8 1.7 ]
10C. deita-BHC 319-86-8 0.05 1.7 S
1C1. Samme-8~C (Lindanse} 58-89-9 0.08 1.7 8
162, Heptactuer 78-44.8 0.0% 1.7 s
1C3. Aldrin 308-00-2 d.08 1.7 )
104. Meptachice spoxide 1024-57-3 0.08 1.7 g
1CE. Endosuitan | 959-98-8 0.08 1.7 S
1CE. Dieldrin £50-57-1 0.10 3.3 o]
1C7. 4, 4'DDE 72-85-8 0.10 3.3 i0
1CE. Endnn 72-20-8 0.10 3.3 10
1C%. Endosutfan i 33213-85-9 0.10 3.3 10
11C. 4,400 72-54-8 0.10 3.3 10
117 Endosurfan Sulfate 1031-07-8 0.10 3.3 10
112, 4,4-007 $0-29-3 0.10 33 10
13, Methoxvenior 72-43-5 0.50 17.0 S0
114, Ervdrin Ketone 53494-70-5 0.10 3.3 10
11€. Endrin maehvae 7421-38-3 0.10 3.3 10
11¢. soha-Chiordans 5103-71-9 0,08 1.7 8
117, jarwne-Crordane £103-74-2 0.08 1.7 g
118. Toxaphere 8001-35-2 5.0 170.0 500
19, Arocior-10168 12874-11-2 1.0 33.0 100
12C. Aroctor-1221 11104-28-2 2.0 §7.0 200
127, Arocior-1232 . 11141-16-5 1.8 33.0 100
122 Aroclor-1242 53469-21-9 1.0 33.0 100
143, Arocior-: 248 12672-29-8 1.0 33.0 100
124. Aroclor-: 554 11097-89-1 1.0 33.0 100
<% Aroctor’ 280 11098-82-5 1.0 33.0 100

* Q.a~ntanon wrrwts listed for soii/sedimant are based on wet weight. The gquanutation limits calcuiated by the laboratery for
10i/seimant, cucutated on dary weight basia as required by the contract, will be higher.

Thers '3 no ararentistion between the preparation of low and mediurmn soit sampies in this method for the ansiveis of
PesocxeniAtocary.



Specific Response #1656 Page 9 of 12

5.4.4.3.3.4 Levels of Concem

Appendix F of the IWP {(LANL 1991, 0553) and 40 CFR 264, Proposed Subpart S, contain information
on consutuent leveis of concemn. Health risk-based determination of leveis of concarn wiil be
developed for constituents not listed in Appendix F. The ER Program is currently developing bassline
risk assessment scenarios and criteria that wiil be presented in the 1992 IWP. This approach wiil be
developed in adequate time for data analysis.

5.4.4.3.3.5 Required Quantitation Limits

Quantitation limits for laboratory analysis of hazardous substances and radionuclides are presented in
Tables V.3 through V.9 of the Laboratory’s Generic QAPjP (LANL 1991,0412).

5.4.4.3.3.6 Critical Samples

5.4.4.3.4 Rationale for Sampling Activity

The rationale for installing borehoies is to:

A determine the nature and extent of any residual soil or rock contamination;
o determine the source term for any residual soil or rock contamination; and
. collect data that can be validated according to EPA functional guidelines for data

validation and that can be used to support the use of existing data.

Data obtained through implementation of the Phase | SAP will be used for the initial characterization of
mg nature, extent, and source of any residuai soil or rock contaminaton at MDA G. This information
will be obtained through the following sampling tasks:

. Twenty eight boreholes wiil be installed to determins the nature and extent of any
residual soil or rock contamination (see Figure 5.4-9 for the proposed borehole
locavons).

. Core samples will be coilected and analyzad for VOCs, SVOCs, metals, pesticides,

PCBs. cyanide, and ROCs by a contract anaziytical laboratory that is certified to perform
SW-846 analyses.
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INTERNATIONAL
TECHNOLOGY
CORPORATION

RECORD OF MEETING

Project Name: Closure Cert TSL-85 Project Number: 301625.03.01
Date and Time: 5/25/94 - 1020
Call From: Lee Winn, NMED Call To: J. Tucker

- Subject: NOD Responses for Items 12b and 14a (cobalt & copper)

Summary of Discussion:

Item 12b - This is a RCRA tank and doesn’t fall under State Regs. Refer to Subpart J of RCRA
Regs. 5 sample locations is Lee’s recommendation but has no regulatory basis. We must
convince NMED that less than 5 samples are needed using statistical reassuring.

Item 14a - Replace copper w/copper cyanide which is already on App. VIII. Don’t need to do
cobalt. She thought these may have been in the waste stream.

- Some of the listed methods do not include all constituents that could be analyzed with the
method. *Check.

- Can get rid of some App. VIII constituents based on KOP, no method, etc.

- They ask how will we clean up the dielectric oil. Told them it would be remediated or treated
to a level which would not cause the interference, but this is our proposed response and requires
LANL approval.

- Oil in the soil makes it a solid waste. => acetone mixes w/soil = mixture role makes it all haz.
261.3(a)(2)(iii) & (iv). Acetone is a listed waste. Must include acetone in resampling.

* Check on mixture role.

- Extensions are possible on individual items as long as their not too long.


http:301625.03.01

@S Aﬁ@ﬁﬂ@g Date: March 21, 1994

Mail Stop: J534
Telephone: 665-6493, 665-1264

Los Alamos National Laboratory Fax: 665-9118
Los Alamos, New Mexico 87545 memorandum

=

To: Distribution
From: Patrick Longmire, CST-10, Earth Sciences Technical Team

Subject: BACKGROUND SOIL CHEMICAL DATA USING EPA SW846
PROCEDURES

Attached are more recent background chemical data for soils collected at Los
Alamos (Tables | and Il). These data are collected from "true soils", which may
have application for fill or reworked unconsolidated material found at the
townsites and other disturbed areas of the Laboratory. Table | contains
chemical data for all soils and fracture fill material sampled at the Laboratory.
Table |l contain chemical data from A horizons, which typically are the
uppermost soil horizons found on the Pajarito Plateau. These A horizons are
probably comparable to surface soil samples, excluding fill material, collected at
operable units (OUs). Clearly, more Laboratory-wide background soil samples

need to be collected from A horizons.

Nitric acid (HNO3) was used to partly dissolve the soil samples. Atomic
absorption (AA) and inductively coupled plasma spectroscopy (ICP) were the
analytical methods used. Analytes of most concem include arsenic (As) and
beryllium (Be) because background soil concentrations exceed screening
action levels (SALs) for these two elements (Be, 0.16 ppm; As, 0.40 ppm). A
seminar will be given in early May discussing details of these background data.
Thank you for your interest in these background soil data.



TABLE I. Backqground Elemental Concentrations in Soils at Los Alamos, New Mexico

Nitric Acld Dissolution (SW816) ] _INAA or DNAA (Uranium Only)
Element2 Numberof Mean Range Number of Mean Range

Samples Samples
As 72 4.9 0.5-13.6 67 5.04 1.20 - 10.81
Ba 72 176 24 - 730 75 459 125 - 829
Be 72 1.23 0.18 - 4.00 - -

75 b2 37 1.00 - 4.40
Co 72 15.2 55-34 75 7.14 0.44 - 23.35
Cr 75 12.2 1.9 -37.0 74 34.74" 2.03-71.07
Cu 67 6.6 0.6 -16.0 - -
Fe (wt.%) 72 1.51 0.33-3.60 75 2.37 1.09 - 4.86
Ni ' 70 _ 10.3 2.0-28.0 - -
Pb 69 - 16.7 4,0-37.0 - -

b28.36 18.00 - 56.00

Se 41 0.75 0.30-2.40 - -
Th 72 7.1 0.6 -15.0 75 16.06 10.09 - 27.30
Ti 40 0.42 0.20 - 0.90 - -
U 72 0.94 0.20-2.40 75 3.41 1.54 - 8.73
\ 72 26.6 4.0-56.0 72 48.95 11.54 - 113.10

aData are reported in parts per million (ppm) unless otherwise noted.
bHydrofluoric acid used in sample dissolution.



TABLE II. Background Elemental Concentrations in A Horizons of Soils
at Los Alamos, New Mexico

Nitric Acid Dissolution (SW846)

Elementd Number of Mean Range
Samples

A3 9 3.1 0.8-54

Bz 9 123 27 - 220

Es 9 0.71 0.31-1.00

Co 9 16.7 10.0-29.0

Cr 9 8.1 1.9-16.0

Cu 7 6.5 3.3-9.5

Fe (wt.%) 9 1.21 0.33-2.80

Ni 9 6.7 2.0-12.0

Po 9 15.8 4.0-38.0

Sa 2 0.58 0.50 - 0.65

T 9 5.8 2.0-8.0

Ti 2 0.2 0.2-0.2

U 9 0.9 05-24

v 9 19.8 46-37.0

2Data are reported in parts per million (ppm) unless otherwise noted.
Note: A horizon is uppermost soil horizon characterized during
background investigation.



PRELIMINARY BACKGROUND ELEMENTAL
CONCENTRATIONS IN BANDELIER TUFF AND SELECTED SOIL
SERIES, 1993

. DP\AFT

Patrick Longmire, Clarence Duffy, and Steven Reneau

ABSTRACT

During spring and summer of 1992, the Bandeligr Tuff and several sail series
werg sampled to determine background elemental concentrations. Thirty-eight
samples of the Bandelier Tuff and saventy-five soil samples were submitted fcr
chemical analyses. Rock and soil samples were analyzed for antimony (Sb),
arsenic (As), barium (Ba), beryllium (Be), cadmium (Cd), chromium (Cr), lead
(Pb), mercury (Hg), silver (Ag), thorium (Th), uranium (U), and other elements.
The soil samples contain higher concentrations of aluminum (Al), As, Ba,
calcium (Ca), cesium (Cs), cobalt (Ca), Cr, and iron (Fe) relative to the
Bandelier Tuff samples. The Bandelier Tuff samples, however, contain higher
concentrations of Be, Pb, sodium (Na), potassium (K), Th, and U relative to saiis.
Variations in soil elemental concentrations are related to chemical
characteristics of a particular soil horizon and to the parent material, which
consists of alluvial fans, sheet wash material, colluvium, air-fall pumice (E!
Cajete), loess, and the Bandelier Tuff. Because of the limited nuaﬁber of
Bandelier Tuff and soil samples collected, this data set should not be
considered statistically representative of the full suite of soils and tuff present at
the Laboratory, and may not include the full range of natural concentrations for
all elements. Generally, these data agree well with soil data reported by

Ferenbaugh et al. (1990) and Schacklette and Boerngen (1984).

/
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the full suite ° soils present at the Laberatery. and may not inciude the fuil
range of natural concentrations for all elements.

Rock and soil samples were analyzed for antimony (Sb), arsenic (As),
barum (Ba), beryllium (Be), cadmium (Cd), chromium (Cr), lead (Pb), mercury
(Hg), silver (Ag), thorium (Th), and uranium (U). These elements are of pnmary
concern to the ER program, because numerous solid waste management units
(SWMUs) at Los Alamos National Laboratcry‘ (Laboratory) potentially contain
elevated concentrations of these elements. Other elements of secondary
importance to the ER Program include aluminum (Al), bromine (Br), calcium
allium (Ga), gold
(Ma),

EE), rubidium (Rb),

(Ca), cesium (Cs), chlorine (Cl), cobalt (Co), cepper (Cu),

(Au), hafnium (Hf), indium (In), iodine (1), iron (Fe), m

manganese (Mn), potassium (K), rare earth elemgnt
scandium (Sc), selenium (Se), sodium (Na) n r), tantalum (Ta),
titanium (Ti), tungsten (W), vanadium ( % and zirconium (Zr).

This report summarizes eleme ckground concentrations compiled on
the Bandelier Tuff and soils collected within and adjacent to the Laboratory
boundaries. An additional report wiil be made available in (ate spring of 1393,

which will consist of statistical evaluation and interpretation of chemical, physical,
and mineralogical data collected during this investigation.

METHODS

Non-contaminated samples of the Bandelier Tuff were collected at two
localities within Bandelier National Monument (BNM). Locations of the sections
where the samples were taken are shown in Figure 1. Locations of the samples
within the sections are shown in Figures 3 and 4. Samples were taken from

surface exposure, but matenal from obvious weathering rinds was excluded.

s
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prccecures used for these analyses are described in detail in Gautier arg
Glacrsy (1986), Gladney et al. (1981), and Garcia (1990). Quality assurance
was crovided by concurrent analysis of different National Institute of Standards
and Tschnology (NIST), United States Environmentai Protection Agency
(USEFA), and United States Geoclogical Survey (USGS) reference materiais

descroed by Gladney et al. (1981) and Garcia (1891).

RESULTS

Table | summarizes the means and ranges of elements in the Bandelier

Tuff and sail series. The soil sampies are enriched in . Ca, Cs, Co, Cr,

and Fe relative to the Bandelier Tuff sa \k lierWuft samples,
however, are enriched in Be, Pb, 'a , A U relative to soils. Vanations in

ad to chemical characteristics of a

soil e:emental concentrations are rdfc
particular sgil horizon and to the parent material, which consists of alluvial fans.
shee: wash material, colluvium, and the Bandelier Tuff. Generaily, these data
agres well with soil data reported from other sources summarized in Table |l

inciLzing Ferenbaugh et al. (1980) and Schackiette and Boerngen (1984).

The -ssuits of individual analyses are tabulated in Appendix A, Tables A-l and
A-ll.



TARLE I (conznizued)

SUMMARY OF TTTY AND SOIZ ANALYSES (VALUES IN PPM)

ILIMENT SAMPLES ABOVE -EZTECTION LIMIT SAMPLES 3ELSW SETESTICON
' NUMBER MINIMUM MAXIMUM AVERAGE NUMBER MINIMUM MAXIMTM
oF oF DETECTICN DETECTIAN
SAMPLES SAMPLES LIMIT LIMIT
e ‘
TUFY 38 8818.00 228%50.00 11529.60 0
SOIL 78 10860.00 48640.00 23704.27 0
Ca
TUFT as 0.49 8.88 1.30 3 0.28 0.25
SOIL 75 0.44 23.35% 7.14 e
Cu
TCEFY 0 38 260.80 44442
SQIL 0 7S 158.90 456.50
zn -
TUTY 3s 39.8% 131.30 81.85% 3 6.42 46.20
sorL ag 19.97 146.20 64.58 3 5.32 71.33
Ga
byet o 4 10 14.53 34.21 26. } 23.63 62.06
SOIL 10 7.81 37.39 1. 63 16.54 39.75%
As
UYY 16 0.94 1.89 22 2.29 4.558
SOIL 67 1.20 10 5.04 3 2.58 5.21
Se
Tory 0 kY 1.14 4.32
sQIL 0 - 78 1.71 7.72
Az
ke s 4 9 1.70 6.73 2.79 29 2.55 5.42
SOIL 64 1.38 46.88 6.48 11 1.7 4.67
Rb
oYY 3s 79.13 488.40 187.15% 0
SOIL 78 43.35% 159.00 108.69 0
33
TOIT 1 6%3.90 653.90 653.90 37 236.90 483.30
SoIL 2 170.40 242.20 206.30 73 164.90 46,12
Zz
TUTY 3 144.10 368.82 228.82 ] N
SQIL 70 148.00 704.30 350.64 5 128.40 316,20
Aq - - - ~ -
ot : 38 s i3
SOIL 1 1.61 1.61 1.61 74 1.8 zz



TABLE =

nnnnn + d)
{canmanue

SUMMARY OF TUFF AND SOIL ANALYSES (VALUES IN 2PM)

SLRMENT SAMPLES ABOVE DETECTION LIMi™ SAMPLES 3ELCW CETICOCION
NUMBER MINIMUM  MAXIMUM  AVERAGE NUMBER MINTMUM  MAXIMTM
oF OF DETECTISN DETECTION
SAMPLES SAMPLES LIMIT LIMIT
Dy
IUFF 38 4.61 15.37 11.09 0
501IL 75 2.68 10.38 4.88 i)
2
TUTT 38 2.96 10.63 6.87 0
SOIL 7% 1.33 5.37 3.50 a
Lu
TUTY k¥ 0.51 1.40 0.95% 0
SoIL 7% 0.22 0.75 0.48 0
HE
TUITY 38 6.34 12.13 8.96 0
SoIL 78 4.186 18.5%6 3.76 0
Ta
TUTY as 2.66 9.70 6.03 0
sorL 78 1.27 s. 44 0
W
TUrY 23 2.04 20. 6.01 18 3.10 9.62
SOIL 22 1.62 17.07 5.96 s3 1.47 13.22
Au
TOrY S as 0.01 0.22
SOIL 4 0.02 0.04 0.03 71 g.01 9.32
Hg
Torr o 3s 0.35 69
soIL ) 78 0.34 1.37
Pb
TOTY 34 18.00 £7.00 38.79 4 14.00 14.00
SOTL 73 18.00 £6.00 28.36 2 14.00 14.00
™
TorY 38 12.90 17.06 23.71 0
SOIL 75 10.09 27.30 16.06 0
o
TUTY 38 2.88 10.13 §.27 0
SOIL 7% 1.54 6§.73 3.41 0
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S¢ Standard Ti Standard v Staendard Cr Standard Mu . Staadaid b Sl

Duviation Duviation Deviation Duviation Pavial ban Puvial Lay

Fs-iuo) .00 .06 <18831.00 <6.74 2.39 0.59 5452 . 6u 24 .31 LHad uu 599 44
bS-1002 .15 0 07 «<4813.00 <7.67 <l1.682 498 .00 23.92 1lLu0 wu 136 14
FS5- 1003 0.98 0 05 <5160.00 <1.84 4.52 O .0 444 50 14.22 sl OO 44,8 L4
FS MO 1.21 .07 <4166.00 <?.00 <1.54 667 .60 3) 38 11440 Bo buY 0}
Fs-1005 1.19 0.08 <45%33.00 <1.21 4.99 0.6% 541 06 21 64 100U OO 440 wu
FS-1006 1.05 0.08 <6364.00 <% .60 3.85 0. .56 554 . 60 22.19 juliu bu Sii. 41
FS-1007 1.16 0.06 432.5%0 155.170 <6.34 3.11 .60 531.50 25 51 1104000 40 )}
FS-1008 .11 0.06 <4385.00 <71.25 4.35 0.53 %53 .30 24 .15 0oyl un edl 40
ES-100U9 1.01 0.06 <6867.00 <10.37 4.217 0.68 581.70 22.69%  lunbdo. U 44 ot
$¥S-1010 1.5¢ 0.08 «401}1.00 <6.96 5.80 0.1% £831.10 36.92 12440 1y tdd 20
§S-1011 1.117 0.07 <4355.00 <«1.21 4.6 0.5%7 539.40 22.67 1U2%0.uu 53131 0u
¥5-1012 1.112 0.06 <«5291.00 <B.24 4.54 0.60 £37.985 25.88 lledy wo b24. 41
¥s-1013 1.10 0.06 <«)86).00 <6.23 1.9 0.51 525.80 30.50 M0710.00 610 47
¥S-1014 1.36 0.08 <4131.00 <6.86 4.80 0 55 S18.10 21,76 1uoes0 00 660 10
£ES-1015 1.34 0.07 «6053.00 <%.05 2.38 0.48 574.%0 24.72 11080 0O 56% 0Od
F5-1016 1.63 0.0% «3464.00 <5.90 <1.31 459 .70 20.69%  1lud0. 00 109 12
FS-1017 1.49% 0.08 <4103.00 <6.5)3 3.61 0.51 428.90 16.73 104490 0O 541 91
¥s-10i8 1.57 0.08 <$076.00 <$.1% 2.84 .52 465.70 18.63 10110 00U 425.81
Fs-1019 5.59 0.30 1343.00 318.65 42.25 2.75 49.85 3. 14 834.50 17.55 zz2d450.040 1462 40
£5-1020 4.08 0.22 1503.00 290 .44 21.50 2.1 12.00 0.8% 465 .80 19.5%6 17080 .04 8688 1o
£S5-1021 1.0} 0.0% <45%24.00 <9 .58 2 .88 1.133 5%8.170 21.73 34 00 518 JB
F5-1022 0.91 0.03 <4051.00 <1.10 <0.91 626.90 29 46 11410 0o 699 &7
¥F$-1023 0.88 0.06 <«4304.00 <7.0} 2.70 0.5%2 574.40 22.40 10020 00 S91.14a
Es5-1024 0.9 0.05 <«4017.00 <8.62 <2.66 6)8.10 24.95%  Jubs0 00 Y18 %o
E5-1025 1.19 0.06 <4020.00 <6.93 <1.68 58%.80 28.90 ) 1480.00 oly 42
$S-1026 1.18 0.08 <«<4¢507.50 <7.42 3.9 0.03 581.30 2).87 11475 .00 Lig do
FS-1021 1.17 0.06 <1024.00 <10.49 3.72 0.61 661.10 25.86 11490.00 620 4u
FS-1028 1.17 0.06 721.00 186.02 <6.460 1.71% 0.48 663.40 33.17 11260.00 b4t B2
Fs-1029 1.36 0.07 <4138.00 <6.92 3. 12 0.59 514.60 22.13 10750.00 bl2 1%
¥s-1030 1.14 0.06 <6129.00 <9.28 3.64 0.51 558 .20 22.33 101%0.00 806 2%
¥5-1031 1.36 0.07 «<3610.00 <6.24 5.94 6.65 540.00 26.55 11190.00 560 8Y
£¥S-1032 1.69 0.0% <«3831.00 <6.43 5$.08 0.63 510.10 20.9) 11300.00 749 .80
¥5-1013 1.28 0.07 <«35561.00 <8.43 1.63 0.37 502.10 13.54 101170 00 110 82
F5-1034 1.31 0.07 <3365.00 <5.719 <2.08 4682.00 25.06 10220.00 541 66
¥5-1038 1.63 0.0% <3073.00 <6.26 1.17 0.46 360 .40 14.42 10740.00 519 96
¥S-1036 1.92 0.11 1068.00 243.50 <8.40 2.07 0.4) 182.15 15.49 1089%0 00 196 04
5 a.61 449.20 2)1.56 11570.00 590 01}

9 0

£5-1037 1.86 0.10 <3622.00 <6.11 y .80 . . . _
F5-1036 S W1 0.21 1528.33  285.13 2.63 O .90 93 558.48 24,02 11844.33 10145 54



Fa-juug
Fs-1002
F5-100)3
FS-1004
Fs-1005
P 5-1006
£S- )00l
ts-1008
FS-1009
¢¥s5-10l10
Fs-i0l1
¥5-1012
$5-1013
¥s-1014
Fs-1015
Fs5-1016
¥5-1017
bs-1018
F5-1018
¥5-1020
¥5-1021
F5-1022
¥5-1023
Fs-1024
t5-1025
FS-1026
¥5-10217
¥s-1028
¥5-1029
¥S-1030
¥5-1031
$5-10132
$5-1033
F5-1034
F5-103%
F5-1036
¥s5-1037
FS-1036

Standard
Deviation
0.50
0. .59
a.80

0.51
0.8}
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0.70
0.78

0.52
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Daviation
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<312.
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<266.
<375.
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Standard
Deviation

120.32

221

310,
.00

204

220.
.40
254 .
206.
265,
219.
225.
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235,
184,
2.
.60

215

205

144,
223,
231.
.80

165

229.
247,
217,
249.
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136.
.as%
259.
.20
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270.
216.
183.
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195.
200.
.80
.30
3ss.

264
171
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.10
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Th Standasid u S8t andaid 1Y Standard Cud UV adard i St oasishatd

Duviat ion Duviation Deviation Duviat jon o beviat don
Fu-luul 3.4y 1. .63 0.30 1.20 1.40 <} .0u T & (0
Fs o jou2 28 .99 1 16 8. 14 0 31 0.82 .16 <) .00 <14 o
S 100) 21.12 0 85 5.98 021 6.40 1.30 <} . 00 44 uu i uu
bS5 104 31.20 i 1 1.85 0.23 6.00 1.20 <l .00 44 by PR
FS-1U0% 22.56 1.46 7.26 a.25 4.90 1.00 <} . U0 41 00 4 int
+S 1006 25,20 1.01 71.02 0.25 5.10 1.00 <1.00 41 s 4 0
s 100 310.08 1.23 7.31 0.26 6.130 1.30 <L 00 26 L YO
5 loos 22.2) 2.85 71.21 0 25 71.00 I.40 «). 00 ) 54 4 4 o
bS5 1009 27.6) 1.1 7.59 u.27 5.60 1.10 <) .00 42.uu Y Ly
FS- 1030 21.30 1.09 1.30 0.26 6.10 1.20 <} .00 1800 ¢ uu
£5-10l1 24.54 D.5%8 7.41 0.28 5.985 1.20 <} .40 32.%0 4 i)
Fs-10l2 26.09 .04 6.91 0.24 .00 1.20 <} .00 i0. %0 3 0u
Fs5-10113 25.98) 1.06 7.12 0.25 6.10 1.20 <1.00 2'1.00 1 uu
£s-1014 16.25 2.08 .05 0.18 4.00 0.80 <) .00 19.00 4 4t
£s-1015 19.617 8.7 4.73 0.17 4.60 0.80 <} .00 25. 00 2
E5-10186 19.55 0.80 4.1 0.1é6 3.50 a.10 <}.00 <14.00
+5-1011 16.32 0.6} 4.3 0.16 2.%0 0.40 <].00 22.00 2
F5-1018 i5.43 0.63 }.28 0.12 2.10 0.5%0 <} .60 27 o 3wy
FS- 1019 19.94 0.9%6 5.6} 0.20 5.00 1.00 <}.00 3w 3 0
pS-3020 15.62 0.6} 5.08 0.l8 4.90 1.00 <} .00 32 66 3 uo
1S-1021 27.13 1.09 7.80 0.27 6.40 1.30 <1.00 4500 5. 00
ps-1022 37.06 1.52 10.13 0.35 0.72 0.10 <1.00 N RN
FS-1023 21.11 1.08 8.33 0.2% 1.50 1.5%0 <) .00 51,10 Ho1n
rs-1024 29.3% 1.26 6.65 0.24 $.70 1.10 <l.u0 45,60 4
¥5-1025 29.76 1.22 7.78 0.28 6.12 1.20 <1.00 39. 30 40U
FS5-1026 28.42 1.33 6.93 0.24 6.30 1.00 <}.00 45. 494 4 4qu
FS5-1027 29.5) 1.18 7.4) 0.26 5.40 1.00 <} .00 16 00 3. el)
F§-1028 ' 29.81 1.28 7.14 0.25% 5.20 1.00 <}.00 40 40 4 01}
p5-1029 26.131 .08 6.58 0.2 5.70 1.00 <} .00 31 0o Vol
F5-1030 22.10 2.83 .22 0. 25 $.60 1.10 <1.00 51 00 5 1y
FS-1031) 27. 64 1.11 6.98 0.24 6.00 1.00 <} .00 2400 2 00
Fs-1032 21.50 0.%0 «. N 0.16 3.%0 0.40 <1.00 26 Uu 3 un
FS-101313 19.14 0.1 4.82 0.17 3.90 0.80 <i .00 29.770 T
S-10M4 20.53 0.82 4.45 0.14é 3.50 a.70 <}.00 22 80 2 uu
F5-1035 15.08 0.7 3.18 0.12 0.42 0.10 <1.00 «14.00
¥5-1036 12.%0 0.80 3.40 0.12 1.40 0.80 <}.00 18.00 4 su
¥5-1037 15.05 0.62 3.17 6.12 2.50 0.5%0 <} .00 2).u0 2 no
Fs-1036 14.50 0.64 2.88 0.11 .05 0.40 <1.00 36.00 4,00




PRAMEWORK SOIL SAMPLES ORDERED BY FS NUMBER

L R AR R LN R R A A AN O A A AR I E L R SRS R AR IS S EAA AR EE

R R RACSaTATEEIAR LSS ESSES

SAMPLLE NUMBER DATE COLLECTED NEUTRON ACTIVATION ANALYSIS

SAMPLE WEIGHT (g)

TARE GROSS NET
F5-2000 92 08 07 09 S¢ 2.259 6.977 4.718
FS-2000F 92 08 07 0% 54 2.264 5.633 3.369
FS-2001 92 06 24 10 12 2.235 6.927 4.692
¥F5-2002 92 06 24 14 10 2.257 4.533 2.276
FS$-2003 92 06 24 14 02 2.251 6.890 4.633
FS-2004 92 06 24 13 25 2.257 5.778 3.521
FS-2005 92 06 24 12 59 2.236 4.871 2.635
FS-2006 92 06 24 09 SO 2.256 6.039 3.783
FS-2007 92 06 24 09 16 2.260 5.558 3.29%8
FS-2008 92 06 15 16 00 2.257 6.334 4.077
¥5-2009 92 06 15 15 45 2.262 6.498 4.236
FS-2010 92 08 07 14 22 2.259 5.727 3.468
FS-2011 92 08 07 14 16 2.255 6.605 4.350
Fs~2012 92 08 07 14 22 2.262 6.347 4.085
Fs-2013 92 08 07 14 12 2.257 6.646 4.389
FS-2014F 92 08 01 15 49 2.236 4.530 2.294
FS-2015F 92 08 01 15 53 2.261 6.658 4.392
FS-2016F 92 08 01 15 55 2.260 6.411 4.151
FS-2017F 92 08 01 15 41 2.200 5.073 2.873
FS-2018F 92 08 01 15 38 2.261 5.010 2.749
FS-2019F 92 08 01 15 46 2.263 5.942 3.679
FS~2020F 92 08 01 15 44 2.262 6.603 4.341
FS~-2021 92 08 07 14 06 2.258 6.638 4.380
FS-2022 92 08 07 15 27 2.257 5.761 3.510
FS$-2023 92 08 07 14 26 2.258 5,911 3.719
Fs-2024 92 08 01 15 44 2.268 6.5712 4.304
FS-2025 92 06 24 09 50 2.264 6.115 3.851
FS-2026 92 06 10 12 SO 2.256 5.988 3.732
¥s-2027 92 06 08 14 39 2.252 6.699 4.4407
FS-2028 92 06 08 14 10 2.261 6.89) 4.632
FS-2029 92 06 10 13 29 2.257 5.687 3.430
FS$S-2030 92 06 18 14 00 2.263 5.206 2.943
FS8-2031 92 06 10 12 10 2.257 7.330 5.0173
F9-2032 $2 06 12 12 17 2.258 6.2715 4.517
¥s-2033 92 06 05 16 20 2.260 6.484 4.224
FS-2034 $2 06 12 13 14 2.2517 7.068 4.811
FS-2035 92 06 08 14 51 2.262 7.212 4.950
FS-2036 92 06 08 14 51 2.258 7.115 4.85)
F$-20137 2.257 6.742 4.485
FS-2038 2.262 6.058 3.796
FsS-2039 2.256 5.823 3.567
FS-2040 2.258 5.954 3.696
FS5-2041 92 06 18 11 30 2.259 5.865 3.606
FS-2042 2.257 6.985 4.728
F5-2043 92 06 08 13 48 2.259 6.006 3.747
FS-2044 92 06 10 11 50 2.256 6.467 4.611
FS-2U45 92 06 10 11 05 2.2459 6.701 4. 442
FS 2046 92 06 12 1) 30 2.2%% 6 1ol 3.912
FS- 2041 92 06 12 13 30 2 2062 6.264 4 Juz
b ozuab 82 06 18 11 1Y 2 260 S 922 J.uu2
(ETY 1) 92 06 18 11 4% 2.2 64504 4.7u)
G200 92 06 10 11 3% 2.249 6 242 3.9
Fuosunl 2. 200 6. 460 4 2726
pa-20n2 2.2ul 7321 5. 00
[N 92 Ou 12 12 34 2 241 10yl 4 180
[ I8 1 2 2ud 5 3.

AT 9¢ O Yhl

g

ULAC-08 Fine fraction

TA-16 base colluvium-14

TA-49 CB-06

TA-49 altered B-05 (Bandelier Tuft)

TA-49 BwW-02

TA-49 Bwk-04

TA-16 WTT1 CO3 Zone

TA~16 CO3 Zona

TA-16 WTT]1 oxd. CvZpP-10

TA-16 WTT{ reduced CVZP-01

EGG Btb-06

EGG Bw-03

EGG CB-04

EGG Bt-02

ULAC BAb-05 Fine Fraction

ULAC Bwb-06 Fine Fraction

ULAC C-017 Flinae Fraction

ULAC A2-02 Fine Fraction

ULAC A1-01 Fine Fraction

ULAC BW-04 Fine Fractlion

ULAC BA-03 Fine Fraction

EGG A-01

EGG CBb-07

EGG C-05

ULAC BA-03 Fine Fractlon, FS-2020F Duplicatae
TA-16 WTT1 CO3 2one, FS-2006 Duplicate
TA-69-25S weatherad R

TA-16-10 BW

TA-69 Bt2

TA-69-258 fracture fi11

TA-16-10 €CO3 rfich

TA-69 South 24 Cl1 Bt

TA-39-36-A1

TA-69-2N

TA-39-40 Bwkb

TA-69NA-11

TA-69NA-11, FS-2035 Duplicate

TA-69E

TA-69 South Br
TA-69 Crb
TA-69 BC \
TA-16-06 ]
TA-69-A (11) e
TA-69-07N 2Bt3b ‘“
TA-695-23 2Br2b ;
TA-695-19 A

TA-39-5-41 Bkl

TA-39-S-41 Btkh, bPu-Zulo bl e
TA-16 WITI-05

TA-16 WiTl-0!/

TA-106 O1g. Mat

TA-1b~-07

TA-69 AL

TA-3Y9-37-A2

TA-16-A-09

WA a e i ' ' [N

o, P ’mﬁ




Ha Standard My Stundatd Al Standaid <l Standaid K Standaid [ b d

PBeviation Daviation Doeviatlon Puviat lou o drat bag v af foa
bu- 2U0u 2713d0.00 1259, 48 <3815.00 69530.00 1546 .8¢ <177 30 32050 . 0u 2%%1.9Y Sund L Lt bi
¥ S-2u000r 25130.00 1331.89 <2667.00 6€6160.00 19168.64 <134.70 33490 .6U 2013 Gty YT A
F5-200) 14770.00 620.34 4948.00 Ob. 73 64430.00 1804 .04 <77.85% 25280 .00 191) o4 461 O 94 14
S 2002 23530 .00 1105.9) 823%9.00 1128.74 81080.00 2528.132 854.10 H4.58 31180 04 2164 HS  141ug o [NEAEE]
s 2003 14600 .00 144,60 5543.00 598 64 669%0.00 1875.172 <19.98 23240 .00 1905 ol 3434 0u $2u 214
S 2004 15990 .00 671 .58 6648.00 784 .46 88760 .00 2485 .28 11).20 15 46 14860 00 ya2zt 12 149130 au T1H) wu
FS- 2008 19270 .00 505.69 €870.00 858.15 85100.00 2382.80 125.20 63.74 26700 .00 2%43 1% w910 nu itig 28
FS- 2006 16665 .00 875.03 6711%.00 645.95 89265 .00 2459 .42 129.00 22.086 242in 00 24529 1} Gty L vl Y
S -204U7 1%020. 00 B17.86 5634.00 117.4% 88020.00 2464 .56 208.90 231.40 23140 00 2013 td 140 vl SN HY
¥yS-z2008 19310.00 868.9% <3762.00 63380.00 1942.64 <162.80 26430 .00 2220 .12 P28 uu e 4}
¥F5-2009 181680.00 927.18 4434 .00 $76.42 67790.00 1898.12 «78.61 24040.00 1971 .28 Ul 4 O 29441
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Fs-2040 4.86 0.57 107.80 5§.14 <1%%.%0 2711.10 4} .10 4. 46 01y
FS-2041 2.66 0.58 122.40 T.11 <26} .20 169.50 29.66 <3.36 024
£5-2042 «3.23 83.60 4.60 <351.30 664 .80 76.02 <2.89 “uozs
¥5-20413 5.06 0.78 81.40 5. 42 <2146.80 21%.80 49.24 «2.59 <22
FS-2044 3.9 0.48 114.70 5.94 «<295.10 440.20 88.48 <3.82 23
$5-204% <}. 17 87.48 4.82 170.40 55.55 104.30 .18 18 <3.47 NTERYS
F5-2046 12.26 1.40 111.00 .49 <258.05 247.00 47.42 1.6} 6.3} 0. 21
FS~2048 2.89 0.52 139.80 . <213.40 2680.20 66.09 <4.53 018
F5~-2049 1N 0.68% 121.20 6.54 <235.60 192.8%0 61.92 <2.91 w21
§5~-2050 9.14 0.99 104.30 5 63 «<317.80 400,40 52.4% <3.74 ~u 24
£5-2051 171 0.44 139 60 7.21 <204.80 276.70 50.36 <4.63 <018
}S-2052 «2. a87.68 5.00 <241.50 445.90 171.59% <2.24 0ozl
#5-2053 4.59 0.61 102.00 5.41  <33%.00 610,00 76.38 <3.21 “u 25
F5-2054 2.83 G.15% 118.30 6.39 «223.10 288.170 49.37 <4.17 cUole
$5-2055 2.93 0.4} 73.69 4 50 <253.00 438.130 $3.91 <2.62 cuo22
pse 2056 §.80 ).08 104 .50 5.75% <261.60 415.50 59.213 <1 99 STy
b 2057 18.91 2.05 99.21 5.55%  <224.10 411,35 52.54 <109 SUNY



S Standard 1 Standatd Cs Standard Ba St andaid bu Standasd Ca Sl aredaiod
Duviation Deviat]on Deviation Deviation Dueviat on vt al Lo
L~ Z2tun w3 <32 .94 3J.1% 0.18 Jle. 20 68 . %0 49 42 2 B2 Y] 4 1u
FS- 20001 0. 46 0 .04 <22.70 3.5 0.23 516.70 3410 49.25 2 uu Wb L
F$§-2001 0.46 0.07 <13.83 4.01 0.35 478 .60 146 .45 44.25 2 44 Hi L4 1 uh
$S-2002 .47 6.13 <32.97 $.09 0.32.  62%.00 42.11 42.11 2 12 TR g ol
£ $-2003 1.0% 0.10 <12.91 6.29 0.38 745.10 41.96 15.92 3 41 H4 Hy § o
FS-2004 0.28 0.07 <16.62 6.04 0.35% 553.20 138 8% 431.29 2 42 wl.oug | I
Fu-2008 0.43 0.05 <30.43% 5.67 0.36 697._50 43.94 41 40 2 4au Ya du 1w
FS-2006 0.62 0.09 <13.85 6.13 0.39 768.15 53.54 48.12 2 b 44 ¢% R
FS-2007 «0.28 1.06 2.18 5.32 0.45 4177.10 39.12 £4.05 2 .51 vn i i
1s5-2008 0.5%3 0.09 <34.89 5.3% 0.3¢ 581.00 16.98 48 76 2 83 [RTE I 1Y} 4 e
¥S-2009 0.52 0.08 <9.93 4.86 0.29 635.00 45.08 56.42 2.82 o Y odu
$8-2010 0.2) 0.08 <16.17 5.31 0.15 258.60 712.41 47.14 2 o4 R i
¥S5-2011 0.3} 0.07 <14.17 3i.n 0.23 230.50 88.497 54.42 2 B4 (R T 1 o
FS-2012 0,54 0.1} «24 .48 4.29 0.21 3is. 10 26. 80 51.47 J.u4 un Bi ¢« 4
F5-2013 0.45% 0.08 <12.98 4.12 0.26 387.10 36.00 55.78 2 u8 105 10 4 I
FS-2004F <030 <22.58 3.7 0.20 256.50 44.139 43.98 2.455 H4 .55 1 odo
¥5-2015F <0.38 <13.60 2.817 0.18 206 .30 20.61 41.81 2.4 02 .01 bouq
¥5-2016F <0.27 <13.56 2.6 0.17 288.130 23.9) 48.68 2.48 41 42 1
¥s-2017F <0.217 <26.59 2.91 0.20 343.20 97.13 45.65 2.42 4y 6o 1o
F5-20186F 0.43 0.10 <40.59 1. 0.22 453.00 56.69 43.06 2.37 #i.n [BRIE ]
- ¥5-2019F 0.4 0.0% «<15.01% 3.61 o. 416.90 29.60 55.04 2. 1al e 4 99
$5-2020F «0.3) <20.74 2.68 0.22 3319.65 25.76 45.13) 2.18 B4 34 Von
15-2021 0.3} a.08 <24.17 3.51 0.20 219.90 51.50 55.88 i.407 140 9u 4 44
¥s-2022 0.7 0.0% «<1l.80 5.12 0.30 542 .50 311.43 48.58 2.5 99 . nu 4
¥5-202% 0.2} 0.07 <15.87 4.18 0,32 386.20 45.19 52.65 2.719 1. 710 4 i
15-2026 06.5%2 0.08 <)5.59 5.19 0.49 434.60 102.57 53.74 2 .M 132 9 Lo
Es5-2027 i 0.9 0.10 <22.18 3.10 o.n 587 .80 122.85 36.69 2.uh 16 .51 [
$s-2028 1.01 0.09 6.52 1.5¢6 1.23 0.4} 634.50 45.05 66.217 1.34 [ I A T¢] S o4n
£ES-2029 1.27 0.11 6.89 1.56 8.65 0.¢1 183 .80 31911 [RE T ] 2.12 [T T bould
¥s-2030 0.40 0.0% 29.42 4.06 4.9 0.30 828.%0 51.39 37.61 2.26 12,070 R
¥s§-20131 1.11 0.10 <13.12 4.65 0.26 164 .00 45.08 42.94 2.10 99 ?5 4 Lu
$5-2032 0.4 0.07 <14.83 3.14 0.24 463 .70 112.68 319.5¢6 2.22 79‘}? bl
Fs-2033 0.13 0.10 <18.58 1.84 0.45 52¢4.70 86.58 49.04 J.ad 33 .92 4
¥Ss-2034 0.60 0.08 <11.85 5.3 0.30 €10.80 39.70 4017 1.53 7@.&8 Joun
FS-2035 0.81 0.08 <23.57 .78 0.22 528.00 14.75 3117. 1 2.08 13 5 [ I
F5-20237 0.75 0.08 <11.68 3.4 0.20 690 .00 41.41 39.89 1 99 190 10 4 ol
rs-2038 1.18 0.10 £.36 ).81 “«.N 0.34 288.00 34.85 36.49 1.82 42 15 yory
FS-2019 <0.4) <25 .62 3.24 0.20 374.50 83 51 70.87 411 e a0 I
¥5-2040 0.64 0.10 <12.14 5.10 a.2% 558.70 43.02 - 53.99 2.84 107 50 4 uy
bs-2041 6.29 0.07 <15.4% 5.8 0.44 560.00 45.348 47.98 2.45 g0, 46 b oud
F§-2042 1.08 0.09 <23.128 2.06 0.18 €09 .90 45.13 35.32 2.05 6d.9%6 [
F5-2043 0.53 0.10 <13.26 5.58 0.37 356 .20 82.59 $1.38 2.1 102 .90 [
Fs-2044 0.72 0.09 <18.98 .35 0.3¢ 543.60 40.92 31.170 2,114 61.178 3o
FS-2045 o.88 0.10 <12.42 1.3 6.20 614.90 36.85 36.52 1.90 21.59 118
F5-2046 0.12 ¢.09 <16.77 8.26 0.6} 371.%0 45.32 42.0)3 2.33% 39.81 4 b4
F5-2048 0.43 0.10 <12.49 6.0 0.34 7123.70 44.15 44.67 2.28 84 B2 }os0
F5-2049 0.46 0.08 <13.70 5.97 0.3 508 .80 138 .39 47.55 2.41 19.84 bouy
¥s5-2050 1.00 0.1} <20.70 $.45 0,32 453.%0 46.43 19.86 2.15 61.55 2 89
FS~2051 0.59% 0.08 <i2.16 7.11 0.48 648.10 45.32 £2.89 2. 81 82 i tu
¥s-2052 0.61 .09 <14.173 2.49 0.18 S48.80 35.12 37.10 1.9 1a.ga ) ia
¥5-20%3 <0.34 <22.38 31.54 0.25% 502.10 33 64 3931 5.29 :%, ? [N
¥Fs-2054 0.52 0.11 <13.41 4.7 0.28 $719.70 38.24 39.32 3; 56'19 f lt
¥5-2055 0.89 6.16 <15.22 2.66 0.22 415.30 33.22 3295 1 : 28 19 : G
pS-2056 ).03 0.10 <17.94 6.3 0.346 511.20 11.06 54 .60 3 Ou 104 40
15-2057 0.60 6.09 5.64 2.07 5.09 0.8 631 .40 80.83 40 .70 214 14 s I

AL



HNd Sténdard Sm Standard ku Standard Tb Standard by Stagdand HTONTTS NYRY]

%3
&

Daviation Daviation Deviation Daviation Duviation Deviat bon
Fs-2000 38. 64 3.40 7.13 0.34 0.46 0.05 1.05 0.11 5. 44 0.%0 4 41 0 28
V's-20001 33.68 31.33 5.96 0.29 0.70 0.06 1.00 o 10 4.21 0 45 3 02 0 20
}5-2001 26.3% 1.29 5.89 0.28 1.04 0.08 0.84 0.10 1.37 ((EEY] 3 1 ¢ 4o
£S§-2002 31.65 1.67 5.48 0.28 0.82 0.06 <0.16 4.0 0. 44 13l o0 o2
F5-2003 $31.21 4.52 $.04 0.42 1.65 0.0% 1.29 .12 S .4} 0.48 4 20 1 24
ES-2004 21.34 1.85 5.4 0.21 0.91 0.08 0.%59 0.08 S 41 n 56 3 04 TEET
§5-2005 26.719 2.60 S.48 a.25% 0.1% 0.05 0.68 0.07 374 a4} b el 4 Je
§5-2006 7.6 31.66 5.68 0.27 1.4 0.06 0.90 6. 09 4.96 U 44 3 TN
t's-2007 24.19 3.82 5.32 0.27 0.8% 0.08 0.63 0.07 169 o 41 3 s TS
¥S-2008 18.22 1.63 7.50 0.35 0.93 0.05 0.5%0 0.08 4.9 0514 ™ e
F5-2009 43.48 3.0 é.47 0.33 1.24 0.09 0.91 0.09 5.37 0 43 b o3 o2
Fs-2010 35.84 4.14 6.11 0.28 0.4 0.04 1.14 0.11 6.12 0.6} 4 49 u 2H
FS-2011 38.3) 3.5 T.24 0.24 0.%% 0.0% 1.18 0.12 1.21 0 61 4. 28 Y
FS-2012 4).63% .71 .14 0.8 0.63 0.0% 1.06 0.10 6.02 6.55 4 98 G 10
£5-2013 41.82 in .51 0.32 0.72 0.05 1.15% 0.10 6.05 0.49 E I IS 014
FS-2014F 18.117 2.11 4.7 0.23 a.5) 0.01 0.74 0.09 3.4 0.53 2 2u U o4}
FS-2015F YRR 3.20 £.01 0.29 0.40 0.04 0.48 ©.09 5.23 0.48 3.89 0 26
Fs5-2016F 315.11 3. §.38 0.26 0.5 0.05% 0.9%1 0.09 4.171 0. 42 2.%1 018
FS-2017F 29.97 4.08 5.1 0.25 0.62 0.06 0.68 0.11 3.15 0.52 3.04 o 24
FS-2018F 26.02 2.3 6.82 0.33 0.58 0.04 0.88 0.08 4.9 o %6 19 u 26
F5-2019F 39.%2 3.64 6.2 a.10 0.64 0.0} 0.86 0.08 4 50 U.42 3} 08 0 20
£5-2020F 31.33 3.28 5.0 0,24 0.56 0.04 0.6¢ 0.06 3.61 0. .41 2 61 " 28
F5-2021 41.08 im 8.42 0.40 0.5 0.07 1.21 0.12 6.13 0.59 4.15 0 28
¥s5-2022 47.14 4.29 4.09 0.1) 0.8} 0.0 1.217 0.14 6.5 0.613 4 48 0 40
¥5-2023 32.713 4.0% $.5% 0.3} 0.57 0,06 1.12 011 6.6 0.63 3 8% 0 4n
£S-2026 20.28 3.93 $.67 0.2% 0.19 0.08 0.76 0.09 3.11 0 .46 3,34 Y
¥5-2027 : 21.9¢ 2.24 S 0.28 0.92 6.0% <0.10 414 0.40 3 62 TN
Fs-2028 45.76 4. 21 1.08 0.33 1.31 06.07 0.94 0.10 5.5%5 [ 1 3.2 TN
£5-2029 4411 §.05 4.70 0.22 0.68 0.05 0.40 0.09 4.1 C.44 2 b6 0 ost
£5-20130 28.8) 1.5 $.35 0.27 0.15 0.05 0.68 0.07 1.9) 0.42 181 4 o
¥FS~20131 29.9) 3.02 5.24 0.25 1.06 0.0 0.469 0.08 3.85 0,34 2 Bl o3
F5~2032 32.00 3.94 5.465 0.21 0.8 0.06 6.715 0.08 5 82 0.56 3.9) [T
¥s-20133 6.2 3.9 6.3 0.30 0.92 0.06 o.Nn 0.10 4.53 0.54 136 0 24
¥5-2034 3).55 3.22 5.20 0.25 1.03 0.07 0.82 0.08 4.12 0. 40 1 24 15 24
F5-2035% 31.465 3.52 $.08 0.24 0.86 0.08 0.%0 0.09 31.94 0.44 1 454 [T
$£5-20137 31.70 3.30 5.10 0.24 1.06 0.08 0.76 0.01 4.34 . 0.4 3 41 Y
Fs-2038 12.44 1.6 4.22 0.21 0.50 0.05 0.43 0.07 1.21 0.136 2 o8 TP
$¥$~-2039 : 54.83 4.9 11.4} 0.54 0.81 0.0% 1.26 6.12 6.58 0.6 4 42 [Tt
£S-2040 31.03 i 5.30 0.21 0.68 6.08 0.14 6.07 . 4.5 0.39 1.01 u 2u
Fs-2041 25.26 4.22 5.42 0.2% 6.85 0.06 0.6¢ gmo1 4.01 0 46 1.42 021
FS~-2042 25.06 2.84 5.47 0.26 0.82 0.04 g.71 E .08 $.34 0.40 4 01 0 23
¥5-2043 22.07 31.44 5.47 0.21 L . 0,06 ..o 0.08 4.4 0.1 2.8 TR L)
F5-2044 31.08 in 6.13% 0.29 . 0 6.01 442 0.56 1.60 u 21
F5-2045 5.7 3.29 6.9 0.2 § 4. 0.08 4.02 0.36 3.52 n 2s
FS-2046 32.9¢ 31.88% §.09 0.32 ] 5. ; 0.09 s 84 0.65 1.52 TORY
FS-2040 36.58 3.58 s.22 0.2% 0. : o. 6.08 4.91 0.50 2.85 o 23
FS-2049 13.69 1.59 5.57 0.26 o.ga . 6. 0.09 1.1 0.56 3 05 0 1%
£5-2050 27.28 2.43 $.12 0.2% ... 1. 0.08 0. 0.08 5.22 0.46 1 9% 1 26
¥5-2051 13.94 3.3 $.41 0.26 0.98 0.07 0. 0.08 Y 018 2.76 b 12
¥5-2052 21.12 3 6.6 0.22 0.90 0.01 o. 0.06 4.06 0.45 2 93 w20
$5-2053 34.13 3.26 6.9 0.33 1.03 0.08 o. 0.08 5.48 0. 48 461 u e
FS-2054 32.%0 1.32 4.6 0.22 6.96 0.06 0. 0.07 404 6.8 2 10 019
£5-2055 21.0) 1.34 4.08 0.19 0.80 0.08 o. 0.08 .86 045 2 N 0z
b5-2056 41.09 4.24 8.80 0.40 1.30 0.08 1. 0.11 6.81 Q.58 4 54 u ¢l
FS-2057 12.58 3.5% 5.89% 0.27 1.07 o.08 0. 0.09 4.45 0 44 1N 4 2u



Lu Standard Ht Staandard Ta Standard L] Standard Au Standdaid iy Ot aindaid

Daviation Deviation Daviation Duviatlon Dieviat lun Deviat tasn
F5~-2000 0.47 0.03 8.42 0.45 3.13 0.21 13.74 2.84 <01 TR
rS-2000F 0.45 0.03 8.13% 0.4 2.3 0.15 .85 <0.01 014
Fs-2001 0.5 0.04 13.713 0.91 1.%0 0.10 <. 11 <0.01} 0 51
FS-2002 0.45 0.03 5.43 0.55% 3.18 0.20 <13.21 <(.02 “~0.4)
FS-2003 0.67 0.04 13.28 0.8} 1.59 6.13 <$.57 <0.0) <0 84
F5-2004 0.48 0.0} $.40 0.63 2.713 0.20 <5.76 <0.0} NS
¥5-200% 0.47 0.03 6.70 0.43 2.98 0.13 <1}1.868 <0.02 042
FS5-2006 0.54 0.03 8.68 0.%3 3.ol 0.2 6.25 1.94 «<0.01 < 90
F5-2007 0.42 0.03 7.68 0.40 2.87 0.24 <1.47 <. 01 .61
¥s-2008 0.51 0.0% 10.40 0.78 2.24 6.1% <8.5%6 <0.0) PETI I
¥5-2009 a.5% 6.03 11.80 0.68 1.86 0.1% <5.92 <0.01 .78
¥5-2030 0.56 0.04 $.93 0.43 3.0 0.21 <6.23 <0.0}% <0 57
FS5-2011 6.5 0.83 .74 0.467 1. 0.24 13.2¢ 5.69 <0 .0} N R
F5-2012 0.5¢ 0.03 $.60 0.62 3.1 0.1% <$.10 <0.0} «0.61
¥F$-2013 0.64 0.3 11.0% 0.8 31.12 0.1% <6.20 <0.0} <. 12
F5-2014F 0.30 8.03 7.45 0.31 2.26 0.15 <1.41 <0.0} <0.51
F5-2015F . 0.42 0.02 7.60 0.51 2.84 0.117 <§.9 <0.01 i < 50
F5-2016F 0.42 0.02 8.68 0.52 2.49 6.15 <6.62 <0.01 0. 60
¥S~2017F 0.33 0.0) 7.12 0.3% 2.00 0.1 <6.62 <0.01 «U.54¢
¥5-20186F 0.49 0.03 8.6 0.6) 2.47 0.18 12.99 3.68 <0.02 0.4
F5-2019F 0.40 6.0)3 $.23 0.3¢ 2.46 0.16 8.12 2.18 <0.01} <0. 71
F5-2020F 0.42 0.03 4.82 0.5 2.1 0.16 <8.17 <0.01 <0.48
F5-2021 0.5 0.0} 10.43 0.4 3.02 0.20 <10.26 <0 .01 <0.60
F5-2022 0.66 0.04 11.62 0.7} 3.15 0.21 5.47 2.08 <0.01 «{1.85%
£5-2023 0.64 0.04 9.13 0.68 1.06 0.24 k.54 <0.0}) <G 52
+5-2026 ) 0.3 0.0} 10.22 0.7¢ 2.46 - 6. <6.19 <0.0} <0. 60
F$-2027 B 0.47 0.0} 14.60 1.08 1.46% 0.12 <8.43 «0.01 <G.10
¥§~2028 0.5 0.04 11.84 0.69 2.04 0.1 <6.02 <0 .01} <0 91
¥5-2029 0.22 0.04 $.74 0.1 1.91 0.11 <5.80 <0.01 «l.78
£5-2030 0.45 0.03 6.9 0.38 2.7 0.17 6.28 2.29 <0.01 <. 85
£5-2031 0.48 0.0) 13.02 0.82 1.8 0.1¢ 2.82 0.81 <0.01 «0.175
¥5-2032 0.47 0.03 13.12 1.26 1.50 0.14 <5.34 <0.0} <. 50
¥5-2033 0.4¢ 0.0} .5 0.62 2.66 0.1 <9 .68 <0.01 <0.93
$5-2034 0.58 0.02 11.68 0.18 2.02 0.12 <5.89 0.02 <0.179
¥5-2035 0.50 0.03 15.90 1.19 1.53 0.13 <7.21 <0.01} <0 56
1§-2037 0.5 0.04 s 1.04 1.1 0.12 <5.92 0.04 . «0.76
F5-2038 0.27 0.03 $.06 0.3} 1.51 0.11 «5.4817 <0.0F - <. 58
£5~2039 0.37 0.04 8.40 0.7 2.5) 6.1 <11.046 <0.01 <0.70
£5-2040 . 0.44 0.0} 8.40 G.46 2.84 0.20 <7.17% <p.01 <0.87
F5-204) 0.45 0.04 7.30 0.3 2.14 0.19 <5.12 <0.01 <0.613
¥S-2042 0.5} 0.03 15.93 1.58% 1.53 0.10 <16.34 <0.01 <{1. 65
F5-2043 0.30 0.03 7.47 0.3 2.1 0.20 7.23 1.21 <0.01} <0.%%
Fs-2044 0.44 0.0) 11.0)3 0.84 2.08 0.13 2.1} 0.51 <0.01 <0.175
F8-2045 0.58 0.0} 18.56 1.02 1.62 0.1} .43 2.58 <0.01 <0.123
F5-2044 0.3% 6.03 7.9% 6.3 2.26 0.17 2.%¢ 0.173 <0.01 <0.81
FS-2048 0.46 0.03 1.4 0.49 2.9 0.19 2.02 0.66 <0.01} <6.87
FS-2049 0.41 0.03 8.50 0.3 2.5¢ 0.22 <3.81 <0.01% <0.54 .
Fs-2050 0.48 0.0} 11.18 0.7 1.86 0.12 <5.8) <0.01 <0.76
£5-2083 0.50 0.0} 8.12 0.50 2.8 0.21 3.1% 0.6% <0.01 <0.87
£3-2052 0.46 0.03 14.90 1.30 1.58 0.13 <3.61 <0.01 <D 44
¥5-2053 0.57 0.01 14.79 1.23 1.78 0.1 <6.08 <0.01 <0 68
£5-2054 0.4% 0.03 8.4 0.47 2.5 0.18 2.22 0.64 <0.0} <D 83
+S8-205% 0.29 0.02 13.69 0.7 1.2% 0.69 <3.% <.0} <} 50
§5-2056 0.5¢4 0.03 11.32 0.80 1.93 6.13 <é.41 <0.01 <u,09
t5-2057 a.51 0.03 11.03 0.6) 1.86 0.14 <4.01} <0.01 NI Y



Th Standard u Standard Ba Standard Cd Standarvd o Standard

Deviation Deviation Daviation Duviation Peviation
Fu- 2400 14.00 0.4 1.6 0.11 2.10 .40 <}.00 26.5%0 2.00
Fs-2q000F 1).30 0. .64 1.26 0.12 2.10 0.40 <1.00 26.50 2.00
F5-2001 15.08 0.6% 3.1 0.12 2.00 0.40 <}.00 25.00 2.00
£S5-2002 23. 23 1.12 4.981 0.19 2.85 0.5%50 <1.00 26.00 3.00
15-200)3 13.68 0.5) 3.9 0.14 2.00 0.40 <i.00 21.00 3.00
$5-2004 22.35 1.30 3.10 ©0.12 .00 0.30 <1.00 2¢4.5%0 z 00
¥S-2008 18.39 0.72 3.%0 0.18 2.45 0.50 <1.00 26.60 2.0
§5- 2006 19.42 0.81 32.83 0.15% 2.60 a.50 1.70 0. 80 25.90 2.50
t5-2000 22.21 a.0 4.36 0.16 2.40 0.40 <i.00 28 00 1 a0
¥S-2008 16.23 0.63 3.45 0.13 2.10 0.40 <} .00 22.00 2
Fs-2009 14.12 8.5 3.2 0.12 2.70 0.50 <i.00 32 .00 3 i
t5-2010 19.6¢ 0.84 3.55 0.13 2.10 0.50 <} .00 32.00 300
Fs-2011 18.8) 1.04 3.5 6.1} 1.00 0.20 <}.00 <l4.00
£5-2012 16.46 0.64 3.58 0.1) 2.60 0.50 <}.00 26 .00 3.00
$15-2011 17.64 0.12 3.4 0.13 2.40 0.50 <1.00 25.00 2.40
1S-2014F 13.17 0.63 2.84 0.12 1.80 0.40 <}.00 22.00 z2.00
1S-20})5F 12.24 0.48 3.30 G.12 2.10 0.40 <} .00 24.00 2.00
FS-2016F 12.62 0.53 2.8 a.10 2.10 0.40 <}.00 28 .00 3100
tS-2017F 12.85 0.33 2.63% 0.)0 2.30 0.40 <}.00 2% .00 2.0
§15-20)8F 12.48 0.50 4.25 0.1% 2.40 0. 40 <} .00 %6.00 6 0O
FS-2019F 13.85% 0.58 3.08 0.1} 1.%0 0.40 <1.00 28.00 3.u0
15-2020F 12.20 0.5 2.81 o.10 1.80 0.40 1.80 0.80 26.00 2. 00
1S5-202) 15.06 0.5 .64 0.13 2.60 0.50 <1.00 2).00 2.060
Fs5-2022 17.38 0.82 ¢.20 0.16 2.710 0.50 <}).00 26.00 3.00
¥5-2021 14.6) 0.8} an 0.4 3.40 0.60 <l .00 29.00 J.uo
F5-2026 . 16. M 0.6% 2.54 o.10 2.50 a.50 <}.00 29.00 3.00
1s-20217 13.66 1.60 3.45 0.13 1.60 0.30 <}.00 30 .60 J.uo0
$5-2028 17.94 0.7 3.19 0.12 2.30 0.40 <}.00 33.00 3.00
1§-2029 11.18 ) 0.6% 2.11 0.0% 3.3 a.70 <} .00 2).00 2. .00
£5-2030 16.34 0.64 4.7 0.18 2.40 0.50 <}.00 26.00 3.00
Fs-2031 14.62 0.66 2.96 0.11 1.70 0.30 <1.00 25.00 2.00
¥5-20132 13.0) 0.52 3.4 6.1) 1.d40 0.40 <}.00 25.00 2.00
£¥S-2033 17.16 0.61 2.1% 0.08 3.00 0.60 <}.00 29.00 .00
FS-2034 15.56 0.6) 3.0 0.11 2.00 o.40 <} .00 30.00 3.060
¥$-2035 12. 74 0.51 3.a 0.12 1.5% 0.30 <1.00 26.50 3.00
¥s-2011 13.84 0.58 3.5 0.13 1.50 0.30 <} .00 25.00 2.40
tS-2038 12.40 0.50 .0 0.13 2.20 0.40 <1.00 21.00 2.00
¥S-2039 13.14 0.5 2.0 8.11 2.10 a.40 <}.00 26.00 3. 00
FS-2040 16.84 0.4 2. 0.16 2.3 0.40 <1.00 28.00 3.60
Fs-2041 20.04 o.88 3.51 8.13 2.80 .60 <}.00 25.00 2.00
F5-2042 11.08 0.70 3.57 0.13 1.40 0.30 <} .00 <14.00
FS-204) 18.10 1.00 2.3 0.09 3.10 0.40 «<1.00 34.00 3.00
FS-2044 14.38 0.5¢6 3. a.12 2.20 0.40 <1.00 28.00 J.oo
Fs-2043 13.43 0.57 3. o.14 1.00 0.20 <1.00 20.00 2.00
F5-2046 1.91 0.82 2.5 0.09 3.90 0.10 1.20 0.80 35.00 3.00
¥s-2048 19.54 0.18 .3 0.1) 2.93 0.60 <}.00 25.50 2.50
F8-2048 19.27 0.83 3. 64 0.13 3.00 0.60 <1.00 32.00 31.00
¥S-2050 12.712 0.50 3.28 0.12 1.%0 0.40 <1.00 26.00 31.00
FS5-208) 19.5) 0.18 3.48 0.13 3.20 0.60 <} .00 30.00 3.00
¥S-2052 12.52 0.5% kY } 6.1) 1.40 0.30 <1.00 25.00 2.00
£5-20%3 12.80 0.5%0 3.7 0.13 1.40 0.30 <1.00 21.040 2. .00
1's-2054 17.20 0.67 3.96 0.14 2.00 a.40 <1.00 44.00 4.00
£ 5 2055 10.44 0.42 1.5¢ 0.13 1.10 0.20 <l.00 3}.00 3 oo
bs 2056 14.082 0.58 2.689 o.l0 2.10 0.40 <} .00 14 00 3 0
Y 2087 15.28 0.68 3.12 0.12 1.%5 0.40 <} .00 2160 2 6
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TABLE L Sampling Locations and Samples Collected

Sample Type of Sample Collected
Designation  Location Saoil Grass  Juniper Piiion Oak
IN 250 ft X X X

2N 500 ft X X X X
3N 1000 ft X X X

4N Gravel pit X X X

SN Above pit X X X

INE 250 ft X X X

2NE 500 ft X X X X
3NE 1000 ft X X X

4NE 1500 fi X X X

SNE 2000 ft X X X

6NE 2640 ft X X X

1E 250 ft X X X

2E 500 ft X X X X
3E 1000 ft X X X

4E 1500 ft X X X

SE 2000 ft X X X

6E 2640 ft X X X

7E Knoll X X X

1SE 250 ft X X X X
2SE° 500 ft X X X X
3SE TA-35, above ponds X X X

1S 250 ft X X X X
2s 500 ft X X X X
3s TA-35. X X X

1Sw 250 ft X X X X
2SW . 500 ft X X X
isw Trailers at TA-35 X X X

1w Wellhead X X X

2w 250 ft X X X

iw 500 f X X X

AW 1000 ft X X X

sw 1500 ft X X X

oW 2000 ft X X X

™ 2640 ft X X X

INW 250 ft X X X

2NW 500 ft X X X

INW 1000 ft X X X

4ANW 1500 ft X X X

SNW 2000 ft X X X

6NW 2640 ft X X X
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Fig. 2. focations of sampling sites.
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TABLE O1. Elemental Concentrations in Grass

Standard No. of

Element" Mean Deviation  Samples Maximum Minimum
Al 6350 770 39 4400 150
As (ppb) 360 210 38 960 60
B 14 7.0 29 34 7.0
Ba 73 50 15 200 13
Be {(pph) 12 10 14 42 4.0
Br 40 41 40 160 2.7
Cd <200 i5
Cl (%) 0.19 0.12 40 0.60 0.034
Cr 5.5 32 40 13 1.6
Cu 6.8 3.0 16 14 33
F 1.1 0.60 40 34 0.60
Fe 260 190 40 810 60
Li {ppb) 40 190 11 750 200
Mg (%) 0.12 0.028 16 0.17 0.061
Mn 48 35 40 180 13
Ni 26 11 15 55 7.0
NG,y 420 380 37 1300 60
Pb 1.7 1.1 11 40 1.0
POy (%) 0.19 0.083 40 047 0.070
Rb 5.6 32 37 18 2.1
S04 690 360 40 1500 120
Ti 46 60 15 250 12
Zn 21 11 15 52 94

#Data are reported in pants per million (ppm) unless otherwise noted.

——




TABLE V. Elemental Concentrations in Pifion Pine
Standard No. of

Element® Mean Deviatiom  Samples Maximum Minimum
Al 200 65 18 310 100
As (ppb) 150 60 17 300 80
B 22 7.0 18 46 1t
Ba 24 6.0 3 28 17
Be (ppb) 16 7.0 .4 24 8.0
Br 13 14 18 55 1.7
Cd (ppb) 110 60 4 200 50
Cl 570 860 18 4000 230
Cr 3.2 1.5 18 6.8 1.0
Cu 38 2.2 4 7.0 22
F {ppb) 190 160 18 700 100
Fe 87 33 18 150 40
Li 34 2.7 5 7.0 0.70
Mg (%) 0.19 0.064 6 0.31 0.12
Mn 200 160 18 540 58
Ni 5.5 44 4 12 22
NO3 ®
ppb
POy (%) 0.18 0.077 17 0.32 0.080
Rb 44 22 16 9.8 1.5
504 750 380 17 1700 19
Ti 94 160 4 340 11
Zn 34 26 6 69 4.0

3Data are reported in parts per million (ppm) unless otherwise noted.
bNo average was calculated (see data in the Appendix).
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TABLE VII. Elemental Abundance in the Earth’s Crust

Concentrations (ppm)

Element Mason* Vinogradov® Vinogradov®  Wedepohi®
Al 81300 104 500 71 300 78 300
As 1.8 6.6 5 1.7
Ba 425 800 500 590
Be 2.8 7 6 2
Br 2.5 6 5 29
Cd 0.2 0.3 0.5 0.1
Cl 130 160 100 320
Cr 100 160 200 70
Cu 55 57 20 30
F 625 500 200 720
Fe 50000 33300 38000 35400
Hg 0.08 04 0.01 0.03
Li 20 60 30 30
Mg 20 900 13 400 6 300 13 900
Mn 950 670 850 650
Ni 75 95 40 4
Pb 13 20 10 15
Rb %0 400 100 120
Ti 4400 4 500 4 600 4700
Zn 70 80 50 60
Ag 0.07 09 0.1 0.06
Au 0.004 — — 0.004
Ca 36 300 25 300 13700 28 700
Ce 60 30 50 75
Co 25 23 8 12
Cs 3 12 s 27
Dy 3 4 — 6.1
Eu 1.2 1 —_ 14
Ga 15 40 30 17
Gd 54 5 — 8
Ge L5 7 1 1.3
Hf 3 4 6 3
I 0.5 1 5 0.5
In 0.1 — — 0.07
K 25900 22 800 13 600 28 200
La 30 40 40 4
Lu 0.5 0.2 —_ 0.6
Mo 1S 2 2 1
Na 28 300 6 60Q 6300 24 500
Nb 20 20 — 20
Nd 28 18 — >30
S 260 3000 850 310
Sb 0.2 1 — 0.2
Sc 22 10 7 14
Se 0.0 0.6 — 0.09
Si 277 000 248 000 330000 305 000
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TABLE A-L. Soil: Elemental Concentrations®

Al As B

Ba

Br

Cd

Ci

. . Cu F Fe

Location (%) (ppm)  (ppm) (ppm) (ppm) (ppb)  (ppm) (ppm) (ppm) (%)

IN 55105 5810.7 2415 680 £ 100 40 105 170120 <100 4] £ 4 162 280+30 24t0.1
2N 58105 60107 275 620% 90 <03 150£20 <100 43 + 4 13+1 260130 2240]
3N 58405 30105 105 210% 30 087+05 80+20 <100 92+ 1.1 6+1 180+20 1301
4N 59+05 18104 10+S 180t 30 061105 290130 <100 90+ 14 611 50110 12+0.
SN 5705 31104 815 400% 60 13 104 210120 <100 671 10 15+2 1501 10 1.210.’
INE 62105 48105 2015 570+ 90 2 57 £07 140220 <100 27 + 2  13+1 310130 20401
2NE 60+05 62+07 25+5 620% 90 2 33 $+05 260+20 <100 41 + 4  18+2 340+£30 21101
INE 58105 13103 <5 150+ 20 03 072+05 210£20 <100 140 111 6t1 150+10 1.1%0.1
4NE 62105 18104 715 120% 20 02 15 £06 200%20 <100 514 1.1 S+1  160+20 11401
SNE 58105 27104 10t5 180% 30 02 099+03 200:20 <100 89% 1.1 6+1 170+20 12101
6NE 53105 37105 11:5 240t 40 02 1.6 103 <100 13 t 2 8+1 19020 13101
1E $.5+05 57406 2715 720110 02 22 £05 170£20 <100 t 4 15£2 360140 21101
2E 62105 50+06 2315 590t 90 2 23 104 80120 <100 t 4 14t1 210120 24t0.1
3E 62105 41105 15t5 390t 60 2 14 £04 1101220 <100 t 2 9t3 220420 21101
4E 57405 42106 135 300t 50O 28 +06 60120 <100 +2 11+l 210220 15+01
SE 63105 28105 1015 260t 40 057104 160120 <100 + 2 6+2  210£20 1.7%0.1
6E 59105 26105 9135 1901 30 1.2 104 <100 9t 12 311 230120 1.040.1
7E 62105 18105 10+5 180t 30 1.7 £06 100120 <100 8% 10 41 300£30 120
1SE 60+05 35104 1415 440t 70 1. 28 £+04 160120 <100 + 2  10t1 240120 15401
2SE 54105 17103 9+S 130+ 20 2.1 35 £+05 140+20 <100 4% 12 - S+l 190+20 1.0+0.1
ISE 6005 16103 715 140f 20 22 1.6 £03 260120 <100 3+ 09 212 27030 1.1:01
1S 5305 43105 1615 390+ 60 1.7 36 £0.7 390130 <100 + 2 1411  220£20 1.7t0.1
28 S4105 21304 9+S 150t 20 19 1.9 06 180120 <100 + 08 Sl 140110 10101
3s 57£05 17103 <5 350t S0 23 070£05 110120 <100 t 4 711 150110 26101
1SW 60105 45105 19+S 590t 90 18102 29 $04 140£20 <100 t 4 111 270130 22101
2SW 4105 49106 18+5 380+ 60 20102 2.7 +0S <100 + 3 16£2 30030 19101
ISW +11£05 35t04 13£5 200+ 30 24102 17 0S5 100£20 <100 + 2  13t1 320230 17101
1w 53105 67407 27+S Bl10£120 14302 28 +04 260420 <100 t 4 1742 270130 22101
2w 59105 5506 2415 610t 9% 91402 18 104 190+20 <100 t 4 141 | 3201430 22101
IwW 55105 48+06 25+S5 570+ 90 14102 044+04 90120 <100 + 3 111 340130 19%0.1
4w 6005 57106 2015 6901100 17:02 4.1 106 30120 <100 + 4 15%2 390140 221001
5W 57+05 57106 19+5 700+110 16102 10 104 520150 <100 t 4 1421 32030 20101
6W 55105 54106 2515 6501 100 8102 14 204 130£20 <100 + 4 1341 160£20 19101
A 53105 53106 2415 620+ 9 13302 30 0S5 30£20 <100 t 4 1241 280130 20101
INW 55105 56106 27+S5S 6601100 1.1+02 24 105 <100 4 162  310£30 20t0.1
2NW 54105 51106 26+ S 700 + 110 4102 042103 150+£20 <100 t 4 14411 250+£20 21101
INW 57405 32404 915 200t 30 15102 <0.3 250£20  <i00 76t 1.1 6+1  180+20 11101
4NW 58105 25104 105 160t 20 1102 073108 100£20 <00 88+ 13 611 160+20 12101
SNW 63+05 30£04 11+$ 260t 40 4102 040104 150220 <l | I Tt 220 £ 20 164101
ONW 62105 24104 £15 220¢ 30 102 065105 140+£20 <1(X¥ 8541 13 511 190 £ 20 13401
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TABLE A-1l. Grass: Elemental Concentrations®

Al As B Ba Be Br Cd Cl Cr Cu ¥

Location (ppm) (ppm) (ppm) (ppm) (ppd)  (ppm) (ppm) (ppm) (ppm) (ppm)  (ppm)
IN 1300 + 380 <0.08 <10 160 20 2700 + 400 50105 1.6+ 0.2
2N 1500+ 460  0.171005 22%5 130 %10 1700 % 260 43104 26103
3N 230+ 70  006+002 7+S 16 t 2 <02 1500 + 220 3.1403 24102
4N 4400 £ 1300 <0.03 6tS 44+10 142 31 & 3 <02 2400 1 360 40104 33103 22102
SN 320+ 100 0321006 145 90+20 11+2 20 + 2 2000 + 300 37404 44104 13101
INE 720+ 220 0571010 <5 110 10 2400 + 360 75108 0810.1
2NE 460t 140 0251006 81 32 %3 1500£220 13 %13 09101
3NE 260+ 80 055+008 23S 10 %1 900 + 140 97410 07401
4NE 280+ 90 0231008 <5 11 £ 1 007£001 1500 + 230 6.1106 0.6+0.1
SNE 220 70 051007 9+S 10 £ 1 2600 + 380 65407 0601
6NE 300+ 90 03531008 8%S$ 13 ¢ 1 1500 £ 230 43104 07101
1E 1300+ 380  0.171006 <5 51 &5 1400 + 210 39+04 0940,
2E 310 90 0.08 + 0.0 <5 34 + 3 960 1 140 21102 1.5+0.1
3E 2000+ 610  0.15+007 13%S$ 29 +3 <02 2100 310 96+ 1.0 1.6+02
4E 240t 70  050+£007 115 S0+10 412 12 + 1 980 1 150 21+£02 50105 1.1+01
SE 200+ 90  0.19 1007 <5 0 5 2700 1 400 25103 08%0.1
6E 150+ 50 0314005 10%S$ 621 06 <02 1300 £ 190 16102 08+0.1
7E 250+ 80 0611008 10+S 42+10 6+2 13 % 1 <0.2 1400 + 220 35+04 50105 10101
ISE 330+ 100 0331006 85 13+10 172 12 % 1 <02 1500 + 220 33403 66107 09101
2SE 260+ 80 0241004 95 86120 842 271 03 <02 400+ 60 3.1+03 48:05 10101
3SE 240+ 70 0321006 1415 90120 8+2 33 % 3 <0.2 2100 + 320 76+08 14 114 09101
18 200+ % 0.19+0.04 121§ 13 1 1100 ¢ 160 39104 06101
28 250+ 70 0271004 10%S 25 %2 1600 240 35404 0.740.1
s 240+ 70 0394006 <5 90 £ 20 <3 15 %2 <0.3 6000+8%0 13 +13 69107 07101
1SW 460+ 140 0314005 2115 22210 612 39+ 04 <02 3401 50 39+04 924109 12101
2SW 250+ 70 0294008 9+5 45110 612 19 % 2 <0.2 1300 + 200 35404 76108 07101
ISW 240+ 70 0311007 <5 150130 S+2 23 % 2 <0.2 5600+850 13 13  39%04 0610
1w 1500 + 460 08110.12 3415 77 = 8 1600 + 250 695107 34103
2w 600+ 180 0.37+0.11 <5 100 £ 20 1012 98 10 <0.5 1900 + 280 41104 34203 13101
3IW 1100+ 340 0721013 12+5 44110 102 150 %15 <02 4200 £ 630 59406 68+07 12101
AW 810+ 240 0481010 2615 6 + 7 940 1 140 32103 97410 16102
5w 096+0.14 12+ 5 9] £+ 9 2300 340 13 +£13 11 11 1.51£0.1
6W 1200+ 350 0591010 29+5 200+40 42+4 72 % 17 <0.2 2400 t 370 21402 76108 10101
W 710 210 020+006 11+5 32410 162 37 % 4 <02 2000 1 300 51405 08101
INW 880+ 260 0291008 745 47 + 5 1500 + 280 52105 1.110G.1
INW 540+ 160 0621011 1745 24 + 2 410+ 60 63106 1.1+£0.1
INW 190+ 60 0131004 115 50+ 06 1800 £ 270 81108 06101
4NW 390t 120 0221004 <5 15 + 2 970 £ 150 43104 09101
SNW 220+ 10 0251005 <5 17 1 2 2300 1350 63 + 0.6 0.710.1

150+ S0 0321005 9%5 19t 2 1900 + 290 28103 07101

6NW

§
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TABLE A-111. Juniper: Elemental Concentrations®

Al As B Ba Be Br Cd Ci Cr Cu F

Location  (ppm) (ppm) (ppm) ~ (ppm)  (ppb) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
IN 300+ 90 0.17:005 2815 26 +3 790+120 37104 040+ 0.04
5N S60+160 0081002 1715 95+1.0 0.131001 780+ 120 47105 030+ 003
INE 400+120 0101003 16%S 33 3 1200+ 180 4.01+04 0.40  0.04
2NE 270+ 80 0051002 22t 55105 1100+ 170 59106 0301 0.03
INE 250+ 70 0061002 2715 63106 0111002 12001180 3.0£03 0.10+ 0.01
1E 260+ 80  0.10:004 23%5 38 4 0.10£002 13001200 20102 0.10+ 0.01
2E 240+ 70 0061003 245 22+10 1222 42 t5 <0.20 9204140 29103 4705 030+0.03
3E 200t 60 0061002 18%S5 76108 0201002 460+ 70 29103 0.101 001
4E 140t 40 <0.02 1615 37104 350+ S0 50105 0.101 0.01
SE 150+ S0 0041002 15%5 43104 0221002 540+ 80 3.5t04 0.101 0.01
7E 280+ 80 0151002 165 52120 2712 38104 <0.20 480+ 70 16102 36+04 0.101£001
1SE 4801150 0.15+004 175 290150 2913 57106 <1.0 460t 70 1.5t02 40120 020+0.02
18 250+ 70 0081002 2115 32+03 0101001 8001120 59106 0.20 + 0.02
1SW 330+ 100 006+002 235 31110 1414 36+04 0101010 710+110 1.7+02 35104 0101001
1w 310+ 90  0.14:004 22t5 34 13 0.1310.01 9901150 29103 0.60+ 0.06
2W 250+ 70 <0.03 34+5 2810 11t£2 30 13 025+010 11001170 25103 59106 04010.04
W 5204220 0081003 2715 180+40 1212 27 13 <0.30 830+120 40104 94109 0301003
4w 460 + 140 <0.03 S0ts 83+20 2412 51 t5 0101010 1400t210 46105 77108 0301003
6W 9604290 0061004 2915 220140 2212 65 %7 <0.70 2000£290 47105 10 10 040+0.04
W 430+130 0061002 22+5 44110 1412 18 t2 <0.20 780+ 120 1.9+02 47105 03040.03

300+ 90 0081004 21%5 32 13 970+ 150 4.1+04 0.10+ 0.01

INW
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TABLE A-1V. Pigon: Elemental Concentrations®

Al

Ba Be Br

) As Cd Ci Cr Cu F
Location (ppm) (ppm) (ppm) (ppm)  (pph) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
2N 140 t 40 <0.03 185 19 12 320 50 29103 040 + 0.04
3N 190460 009+ 003 14t 79 £08 230t 30 3.6 £ 04 0.30 £ 0.03
4N 130+40 0181 004 22t 50105 010+ 001 420+ 60 3.1 %03 0.30 £ 0.03
4NE 220£70 015+ 003 22t 15 2 280t 40 42 + 04 0.10 £ 0.01
SNE 140140 0101 002 21t 51105 470+ 70 28 £ 03 0.10 £ 0,01
6NE 180+ 60 011£ 003 11%S$ 99 1 330+ S0 23 02 0.10 £ 001
6E 140+ 40 015+ 002 25+S 27110 1812 60106 <030 400t 60 14 1$01 22102 0.0 001
2SE 250+70 0201 003 17tS5 S.1£05 010+ 002 260t 40 19102 7.0+3.0 0201002
3SE 3109 017+003 28+5 28410 13t2 83 +08 020% 001 370+ 60 36 +04 252103 0.0 £ 001
25 230+70 008+ 002 19+S 17£10 8+2 17102 <020 440t 70 10 £ 01 0.10 £ 0.01
3s 290t 90 030+ 004 1815 73107 <050 230+ 40 18 +02 401 1.0 020+ 002
ISW 220£70 021+ 003 46%S 94 109 4000 £ 600 4.1 04 0.20 t 0.02
5W 280+ 80 0191 004 23t S $§ 6 005+ 001 7101110 21 t02 0.70 £ 0.07
2NW 100£30 018+005 17+ 41 4 460+ 70 68 £ 07 0.10 + 0.01
INW 200+90 015+ 003 17t 9711 390+ 60 52105 0.10 £ 0.01
4NW 200£60 0141004 23t <100 2414 29 13 <80 450+ 70 33 +03  <I1§ 0.10 £ 0.01
SNW 230+70 008+ 002 25t 5 30 £03 250+ 40 48 £ 0.5 020 + 0.02
6NW 120+ 40 009+ 002 23%5 36 + 04 330+ S0 2.7 £ 03 0.10 £ 0.01
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TABLE A-Y. Oak: Elemental Concentrations®

Al As B Ba Be Br Cd Cl Cr Cu ¥
Location (ppm) (ppm) {ppm) (ppm) {ppb) {ppm) (ppm) {(ppm) (ppm) {ppm) {(ppm)
2N 860 +260 044+ 007 81%8 12 +1 65+10 35+ 04 0.60 + 0.06
2NE 300 £ 90 007+ 003 6216 31 £03 2001230 29 +03 0.20 ().p2
2E 760 1230 016 004 6917 6 +2 034+ 003 230230 24 £ 02 0.20 £ 0.02
ISE 370 £110 0201 003 4815 25+10 18+ 2 53 £0.5 <{(),20 260240 22 + 02 55 06 010001
28E 650 200 013+ 003 636 1810 29t 3 34 + 04 <0.20 36050 19 + 02 73107 0201002
1S 350 £110 010+ 004 6617 53 £ 0.5 280 +£40 6.5 £ 0.7 020 + 0.02
28 580 180 014+ 004 7918 73120 909 53 +05 <0.20 2800+40 33 +03 8.1 +08 0401 004
15w 470 +140 012+ 004 48+ S §4 05 30+ 60 69 + 0.7 020 + 0.02
28W 210 £ 60 014+ 003 49t 5 22102 240+ 40 64 £ 06 0.20 £ 0.02

Fe Li Mg Mn Ni NO; Pb PO, Rb SO, Ti Zn
Location {(ppm) {ppm) {ppm) {(ppm) (ppm) {ppm) {(ppm) (ppm) {ppm) {ppm) {(ppm) (ppm)
2N 350+ 70 430+ 86 <0.9 190+ 20 <(.6
2NE 190+ 40 220+ 43 <0.9 1900 + 190 2304+ 20
2E 280 + 60 390+ 78 1201 10 2800 + 280 930t 90 241 3 1812
1SE 180+40 0.31+003 23001230 500100 48105 801 10 <3.0 1100£ 110 18 22 200+ 20 34+10 26+3
2SE 150430 7.1 £0.7 24001240 550110 40110 110210 <30 1400+ 140 26 3 290+ 30
1S 140 + 30 450+ 90 100+ 10 1800 + 180 490 + .50
28 210+40 5S4 05 2800280 590+120 44105 130110 301 2500+250 59412 990 % 10 0+ 3 303
1SW 240 t 50 500+ 100 190 + 20 1600 t 160 250+ 30
W 87 )* 1?(! IZ() + l()
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Los Alsmos, New Maxico 87544

AU 5 W

Buztacs Soditachek

ACRA Parmits Progran Manager ;
Nazavdous end Bedicective Materials Buresu : !
Bew Nexico Bwironment Departmsent i
1190 8¢. Francis Dr., P. O. Box 26110
Senta Fe, W 87902 j

Dear Ms. Noditsohek:

This tzasuits the report regarding the Technical Area (TA) 35, 7565

surface ispoundient closure. The purpose of the report is thresfold.

First, it details the proposed plan to address the analytical intarfsrence
from dislectric oil for the TA-35 THL-835 surface ispoundment at the ;
%08 Alamos Ratiomal Laborstory. he primary concerns were thet apalytical
lnits of gumtitation from some of the saapling exceed heslth-based action :
lewels for six Semi-Volatile Organic Compounds (SVOC). These six SWCs of ]
oconcern are a-bixidine; n-nitrosodimethylemine; n-nitrosodi-a-propylamine;
S.W’ 2,4~dinitrotoluens and 2,6-dinitrotoloene sixture; 3‘

mwmmammmmmnm
Sovironment Depirtment 1isted in the Notice of Deficiency (WD) dated May S,
19%4. The final purposs of the report is to &iscuss the isme of action
levels, vihich are wll below detection limits for the constituents.

- It is requestad that peoposed plan, as well as the previously submitted :
oesponses to the D, be approved so that we can proceed with modifications ;
to the assndaant to the closure plan. i

m)mhmmm. please fe¢l fres to oomtact Court Fesmire,
Snvirooment, Safety and Health Branch, at 6635-4718. :

o —

Sincerely,

Theodore J. ot

Program Naneger
180N TIT-94 Environmentsl Restoration Program
Baclomare
- -{}
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August 4, 1954

Proposed Plan to Address the Anatytical interference from Dislectric Ol
for the TA-35, TSL-88 Surface impoundment Closure .

The purpose of this report is 10 address item 4 of the Notice of Deficiency (NOD) from the
New Mexco Environment Department (NMED) to the Los Alamos National Laboratory (LANL)
dated May 5, 1994, for the “Amendment 1o the Closure Plan for the Technical Area 35, TSL-85
Surtace impoundment”, dated October 1893. The foflowing is ltem 4 from the NOD:

Section 2.0, Response to NMED's Reason of Closure Plan Disapproval, page 2-3,
poagraph 3. "The presence of nonharsrdous dislectric waste off in the soils
agcpeers 1o have interfered with the SYOC ansiyses for the solls, resulting in
sempiles with slevated LOQs.”

Remediation of the dielectric oil is necessary for the following seasons:

. inabiity to accurately determine the presence of semivoiaties as a result of the
masiking affect from the dislectric waste ofi;

. The pregence of waste ol in the soll indicates tha! a leak occurrsd under the
suriace impoundment; and

. Hazardous waste constituents were part of the over all waste stream generated
& the surface impoundment,

This report consists of three parts which collectively adicress the issues raised in em & of the
NOO. Frst, the report details the proposed plan to address the analytical interference from
distectric waste oll for the Technical Area 35 (TA-35), TSL-85 surtace impoundment at LANL.
The primary concerns were that analytical imits of quantitation (LOQ) from some of the sampiing
exceed hesith-Dased action levels for six semivolatile organic compounds (SVOCs). These six
SYOCs of concem are mbenzidine; n-nitrosodimethylamine; n-niosodi-n-propylamine;
3 3-Schicrobenzidine; 2,4-dinitrotoluens and 2,6-dinitrotoiuene mixture; and hexachiorobenzene.
The second porton of the report addresses each of the three specific reasons for remediation of
e dielecyic wasie olf that the NMED listed in lem 4 of the NOD. The final portion of this report
discusses he issue of aciion levels which are well below detection limits for specific constituents.

The foliowing is !he proposed plan for addressing the analyical interfersnce from the dielectric
ol for the TA-35, TSL-85 surtace impoundment closure. The plan is based on the previous work
cone at e alis, the constituents of concern, and the concems ralsed by the NMED in the May S,
1954, NCO. The plan includes: resampiing at e locations whers sievated |.OQs were obtained;
analysis of the samples using techniques designed to reduce or eliminate interferences caused
by petroisum products; & risk assessment, i nacessary, to include any constituents detected: and
remediaton actvities, as dictated by the risk assessment.

As Gataled in he amendment ©© the closwre plan, analytical data for the majority of the soll

sampies collecied in Phases | fhrough V either missed holding times, had surrogate recovery
reeults outside of the U.S. Environmental Protection Agency’s (EPA’s) limits, or had interference
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from nonhazadous constituents (dielectric waste ol). As a result, additional sampling,
reprasentative of the sampling that yleided poor analytical data. was proposed as Phase Vi
sampiing in Secton 3 of the amendment to the closure plan.

The previous sampling included only two locations for which the presence of total petroleum
hydrocarbons (TPH) was assessed. At the two Phase V coreholes through the bottom of the
impoundment, the surface sampies, as well as a quality assurance surface sampile, were found
to contain TPH in the range of 97 to 314 parts per million. Therefore, it is proposed that ail of the
Phase Vi sampies bo analyzed for TPH. This will heip delineate the extent and magnitude of any
TPH contamination in the arsas where interferencs occurred. in addition, the samples collected
during this event will be subjected to more rigorous analytical cleanup methods prior to analysis
0 ensure that the lowest possible LOOs are obtained. These cleanup mathods include gel
permeaton chromatography (GPC) and, if necessary, ackibase partiioning. This approach is
consistent with EPA’s “Risk Assessment Gukiance for Superfund, Volume |, Human Health
Evaluation Manual (Part A)” (RAGS) (EPA/S40/1-88/002, December 1888). Section 5.3.2 of
RAGS, which discusses unusually high quantitation limits, suggests reanalysis using cleanup
methods 0 remove interferences.

GPC (EPA Method 3640) is a size exclusion cleanup technique for a broad range of semivolatiie
organics and pesticides. It is capable of separating high molecutar weight material from the
sample analytes. It has been used successfully for all of the semivolatile base, neutral, and acid
ocompounds associatad with the EPA priority poliutant and the Superfund target compound lists
for gas chromatograph/mass spectrometer analysis for semivoiaties. This cleanup method will
be appiied to aff of the Phase Vi samples.

i the analytical resuits still indicate elevated LOQs, acidbase partitioning is proposed. Acidbase
partitoning (EPA Mathod 36850) is a liquid-liquid cleanup method to separate analytes from
base/meutral analytes using a pH adjustment. it can be usad for cleanup of petroleum waste prior
to analysis. Three of the SVOCs of concem (m-benziiing, n-nitrosodimethylamine, and
n-nirosodi-n-propylamine) are not inciuded on the list of compounds currently known to be
separated by this method. Therefore, it is proposed that this cleanup mathod first be appied to
only a few gampies coliected at iocations for which GPC cleanup was conducted but elevated
LOQs were still obtained, if any. The resuits will then be evaluated to determine ¥ the procedure
has worked for all of the six SVOCs of concern. If 30, the acikibase partitioning cleanup
technique will be applled o samples coliected from all of the previous locatons for which high
LOQs were obtained.

The final analyical results with the lowest LOQs possibie will be evaluated to determine if any
hazardous constituents were detected. Any constituents detected will be included in the
agpregate risk cgiculation as detalled in Section 4 of the amendment to the closure plan. i the
risk assessment shows an unacceptable risk, remadiation activities will be initiated. A plan
detalling the proposed clsanup actions will be submitted 1o NMED for approval.

¥ the anaiytical resuits still indicate elevated LOQs after the using acidbase partiioning cleanup
fachnique, measures will be taken to remediate the TPH contamination. This will be conducted
in association with any remediation activities driven by the risk assassment results. If the risk
assessment does not indicats the need for cleanup measures, the TPH contamination will be
remecdiated 1o a level which will not interters with SVOC analysis. A plan for this remediation,
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based on the analytical resuits for TPH, will be submitted to NMED for approval. This plan wilt
inciude excavation of TPH-contaminated soils. An on-site mobile iaboratory will provide quick
tumaround TPH analysss. Once the solls with TPH contamination are removed to a ievel where
no interference is present, confirmatory sampies will be collectad and sent to an analytical
tsboratory to determine the presence or absence of the SVOCs of concem. if the SVOCs are
found 1 be present, the aggregate risk will be recalculated 0 determine ¥ the site poses an
unacosptable risk. K & does, remediation activities will be initiated and & ptan submitted to NMED
for approval.

NMED listed three reasons as to why remediation of the dielectric waste ofl is necessary in the
m&.m.mmmmwmmmmmmm

torms.

The first reason NMED provided for the necessity of dislectric waste ol remediation is as follows:

“inabiiity to accurately determine the presence of semivolatiies as a resuit of the masking

affect from the dlelectric waste oil.

The proposed pian, as detaliad above, presents a course of action that inciudes various efforts
to pravent further masking effects and to obtain representative data of high quaiity. This course
of action includes extensive resampling of several areas associated with the former TSL-85
surtacs impoundment. These areas inciude the area beneath the location of the former surface
impoundment, the area below the approximate location of the former underground storage tank
snd associated piping, and an area projecting downward info Mortandad Canyon along the most
Kkoly splil path. in addition to the Phase VI sampling event, rigorous cleanup techniques (i.e.,
GPC and acid-bass partitioning, if necessary) are proposed prior to anafysis of the samples
collectad churing Phase Vi to ensure the that lowest pogsible LOQs are obtained. Collactively,
these efforts are specifically directed toward addressing the previous inability 10 determine the
presencs or absencs of the SVOCs of concem and, thus, obtaining quallty analytical data that
muwnm«mmﬂmt«mwmmamm-asm

impoundment site.
The sacond reason NMED gave for remediation of the dielectric waste oll is the following:

WmdMoummemRWsMatah&omadMMW
impoundment.”

& is agreed that the presence of waste oil in the soll beneath the location of the former TSL-85
surtace impoundment indicates that a leak may have cccumed under the surface impoundment.
However, anaiysis of the Phase V core sampies from beneath the impoundment indicated that
TPH contamination was only present in the surface soils. Therefore, the extent of vertical
migration below the impoundment is not extensive. The proposed Phase VI sampling will include
six soll samples collecied at & depth of approximately two to three feet at locations within the
former surface impoundment. Sampies will be analyzed for volatile organic compounds (VOCs)
by Method 8280, SVOCs by Method 8270, pesticides/herbicides and polychiorinated biphenols
(PCBs) by Methods 80608150, and metais by Methods 6000/7000. This dtata will be usad to
determine the magnitude of any contamination below the impoundment.
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RAGS. In accorciinos with RAGS, an aggragate risk will be calculated to0 determine if an
unacospiable risk is being posed at the site. A discussion on the calculation of aggregate risk
bwnmuotmmwmmm i & s determined that the site
Poses an unacceptadie risk, additonal cleanup will be performed 10 & degree agreed 10 by NMED
. and LANL. Clsanup of the sits will be considerad complets when & has been demonstrated that
the sfie doss not pose an unacceptable riek to human health or the environment.

The third and inal resson for remediation of the dielectric waste of is as fofows:

“Hazardous waste constituents wers part of the overall wasts stream generated at the
suriace impoundment.*

mmmwmmmmmmwmm No wasts
streams weve generaied at the former TSL-85 surface impoundment. LANL interprets this

fhat entered the surface impoundment. Hazardous consiituents may be present at the site
because of their potential presence in the wasle sreams received in the impoundment. In
addition, results of previous sampiing and analysis indicated the presence of hazardous

m'mmeemnms The following s part of the procedure.

¥ any of the sample-specific LOQs exceed the caiculated health-based action level,
acidiional consiceration is necessary.

. For a given constiiuent, ¥ the action level is greater than or equal 10 one-ha¥ the
LOQ for sl sampies, the constituent wil not be included in the caicutation of
aggregate hazard index or aggregate rsk. This is based on RAGS, which calls for

one-hall the LOQ to be used as the concentration for constituents beiow LOQs.
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