
"t. Los Alamos Date: July 14, 1995 
NATIONAL LABORATORY In Reply Refer To: ESH-DO:94-430 

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 (PBRlSDP) 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 
(3-112 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 DOEILAAO 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, 

AG/DJE/JP:es 

Enclosures: a/s 

Cy: J. 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 E525, w/o encl. 
L. Rosocha, LANL, CST-18, MS E525, w/o encl. 
(ESH-19:95-324.1P), MS K490 
ESH-DO File, MS K491 111111111111111111111111111111 
ESH-19 Reading File 520772 CIC-10, MS A150 
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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 0 ine and imprisonment for knowing violations. 

Alexander J. Gancarz, irector 
Chemical Science and Technology Division 

s~ 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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TA~3?, 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 (RfO) needs to be cited and dated for the 
time the reference was published; 

ii. An intake 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 RfO (assuming 
that the RfO 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 RfD. 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: 

HC 	 -SP 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-dayr 1. 

d 	 -RfO- refers to a reference dose for a systemic toxicant. The data was 
obtained from the EPNs IRIS database (July 1991 edition). Units are 
milligrams per kilogram-day.

Item 1.aJi. 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 
(glday). 
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Item 1.b. The information regarding action level determination contained in Table 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 S 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-S. However, based on the NMED statement that using the provided RfO 
would result in a lower calculated screening level, the following calculations are 
provided using the data presented in Table 2-2. 

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

RfO =0.005 mglkg/day 
W= 10 kg 
1= 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 =(0.00S*10)/(0.0002*1 "'1) =2S0 mglkg 

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 
below 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 NMEO for 
review and approval. Submittal of these documents must be separated from the 
Closure Plan or an amendment 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 NMEO's request, 
it is proposed that the report entitled ·Sigma Mesa: Background Elemental 
Concentrations in Soil and Vegetation- (Ferenbaugh et aI., 1979) be resubmitted to 
NMED as well as the draft study ·Preliminary Background Elemental Concentrations in 
Bandelier Tuff and Selected Soil Series· (Longmire et aI., 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 aI., 1979) 
(Appendix B) and the study Preliminary Background Elemental 
Concentrations in Bandelier Tuff and Selected 5011 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 8, referred to above, must be 
reviewed and approved by NMEO, as a separate document submittal. prior to being 
acceptable for the support of establishing background values. If 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. 

b. 

Describe the geographical location of the Sigma Mesa relative to the TA-35, 
TSL-85 surface impoundment. 
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 II of IV, Soil, Groundwater, and Subsurface Gas 
Releases, EPA 530/SW-89-031. May 1989, OSWER Directive 9502.00-60. 
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. IN 

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 Plan 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, 

resurtlng 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 (SVQC) analyses for those soils. It is requested that a eO-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 eO-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-g) 

will conduct analyses for all Appendix VIII analytes that their in-house 

laboratories have the analytical capability to perform.' 


This statement seems to imply that not all Appendix VIII 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 M~thod 
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 a/l 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 (TICs) 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 VIII 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 addition, 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). 
Sarr Dies asso:iated 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) 
toxicity 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 analy!e lists for 
VOCs and SVOCs as welf 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-846, 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 6 
Section and Comment 
'Section 2.0, Response to NMED's Reason of Closure Plan Disapproval, page 2-7. 
paragraph 2. 'Acetone and 4-lsopropyltoluene are not listed in Appendix 
VIII; 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 Reason of Closure Plan Disapproval, page 2-8. 
paragraph 1. 'Pure 1,1,1-trlchloroethane 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.' 



Response to NOD 
T A-35, TSL-85. 
Page 7 

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 T A-35 , TSL-85 suMace 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. It 

Response 
Based on the research conducted regarding knowledge of process, 1,1,1
trichlorO€thane, 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: 

"The only known degreasing solvents used in Buildings 85 and 118 were 1,1,1
tric.r,loroethane, acetone, freon, and methanol.· 

EPA guidance entitled "Guidance for Data Useability in Risk Assessment" (EPAl540/G
901008. October 1990) allows for the use of J-flag data and TIC's in risk assessment. 
Therefore, J-flag and TIC data will be utilized in accordance with EPA guidance. 

ITEM 6 
Section and Comment 
·Section 2.0, Response to NMED's Reason of Closure Plan Disapproval. page 2-9, 
paragraph 2. 'PCBs were detected in Phase I, 111 and IV at concentrations 
listed In Enclosure 4 of the Closure Certification 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 
asses.sment. 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 
present 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." 

Respc'1se 
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 mglkg 
(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 :-at a concentration of 0.08 ppm results in a risk of 1X10-6. Therefore, a 



Response to NOD 

TA-35, TSL-85 . 

Page 8 


concentration of 1.1 ppm would indicate a risk much greater than 1 X 1 0-6 (in the range 
of 1X10-4 to 1X10·5). 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~ 
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 {HEASn 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 (Le., 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 ll (SW-S46) (U.S. EPA, 1992). If 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.

Response 

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 I soli samples generated analytical data 

for VOCs and SVOCs that are suspected due to surrogate recovery 

results 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 I.' 


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 LOa. 


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 III samples: 

a. Indicate sampling locations for all Phase III 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.

Response 
Item 12.a. Figure 2-2 is a site map presenting the Phase III 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 III 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 glass 
container.' 
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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. It 
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: 

-. 	 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. 1 


a. 	 Include the following hazardous waste constituents to the appropriate 

analytical methods list in Table 3-6: Cobalt, copper, acetone, 

isopropyltoluene, 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. 

c. 	 Since not all Appendix VIII 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: 

Response 
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 VIII) 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 T A-35 Buildings 85 or 1 18. 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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.=.--:clors) will be added to Table 3-4, Method 8080 (pesticide analysis). These 
:;:'1:stituents will not be added to Table 3-6 as they are not Appendix VIII constituents. 

;:=m 14.b. The purpose of Table 3·6 was to present a comparison of the Appendix VIII 
::11stituents to the CST-9 analytical capabilities. It is not possible to analyze for all of 
-,s constituents listed in Appendix VIII (see Item 5). It is also very unlikely that aI/ of the 
::nstituents analyzed for will be detected. Common industry practice is to calculate 
s::"eening action levels (SALs) for only those constituents expected to be present or 
2:::ually detected. Calculating SALs for all constituents in Appendix VIII would be 
~'-;mature, time consuming, and expensive. It is therefore proposed that revision of 
:- :s table to include SALs for suspected and detected constituents be postponed until 
:-,~ Phase VI analytical results are available. The analytical results will include the 
I-it of quantification (LOa or method detection limit) for each of the constituents 

j::;:ec1ed which will then be added to the table. The estimated quantitation limits 

::)Ls) trom SW-846 will also be added to the revised table at that time. 


::~m 14.c. See Item 5 for the resolution to this item. 

';M 1~ 


S;ction and Comment 

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


--e provided equation fails to include the absorption factor equal to one. Make the 

.=.:propriate changes in the text of the Proposed Risk Evaluation .. 


:::~SDonse 


.~ s agreed that the governing equation for calculation of health-based action levels, 

='3 presented, does not include the absorption factor. Therefore, it is proposed to 

-:;'/ise the equation and add a definition for the absorption factor as follows: 


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

iIII'iere: 

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

';M 16 
S:iction and Comment 
·Section 4.0, Proposed Risk Evaluation, page 4-2, paragraph 2. 'Aggregate 
;-i3zard and risk indices are normally calculated for a site by summing 
':"~se individual hazard quotients and risks, respectively, over the major 
::~nstjtuents that are observed at a given site! 
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Explain what is meant by the term 'major constituents' as used in the above 

statement.

Response 
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 cnCs), 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 Item 8, above). 

ITEM 1] 
Section and Comment 
·Section 4.0, Proposed Risk Evaluation, page 4-3, number 1. 'If a constituent is 
detected above the LOa 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 LOa 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 
Section and Comment 
"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 
1X1 OE-6, risk assessment using a site-specific, realistic exposure 
assessment will be performed.' 



DATE: July 8, 1994 
IN REPLY REFER TO: EM/ER:94-J266 

MAIL STOP: M992Los Alamos National Laboratory 
TELEPHONE: (505) 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 please 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 T A-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 
Environmental Restoration rogram 

DM/tm 

Enclosures als 

Cy: J. Jansen, EM/ER, MS M992 
T. Tatkin, NMED 

RPF, M707 


An Equal Opportunity Employer/Operated by University of California 
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The above statement being the case, LANL must consider all exposure pathways," 

Response 
It is agreed 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 
exceeds 1X10-6, risk assessment using a site-specific, realistic exposure 
assessment will be performed including a qualitative consideration of all exposure 
pathv-.ays, and a quantitative evaluation of those p~thways deemed appropriate", 
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SENT 5Y:Xer:x Tele:o~ier 7021 ; 5-"3-i! 

Los Alamos 

Los AJamos National Laboratory 

Los Alamos New Mexico 87545 


memorandum 
TOr Robert Vocke, EM~13, MS M992 June 4. 1993Ql.,. 

,.. Crail S. Le.uure. EM~9 Group I.a.der t!Sl... 

..-.a EM·9:93~858 

-.m RESPONSE ON REQUEST FOR APPENDIX vm ANALYSIS 

We have reviewed the list of ddlciencies as:!OClatcd with the OU 1148 wor:lcplan. On page 6, 
respon.;e 16. a and b•• the list of dcf'Iciendcs indicates that samples for the 14 high priority 
pita be analyzed for the Appendix vm cODstiwents. Be<;aUIC method. are not available for a 
J.a.rae number of these Appendix YIn anaiyres, we are proposina to focus on the Appendix IX 
list developed by EPA to provide a list of analyteS for which methods and standards are 
available. Appendix IX started with Appendix vm as the parent list and wu reduced to 
approximately 224 oqlllic compounds, 17 inoqanic metals. and 2 misccllaneou& fC$tS for 
wbich methoo8 and standarda were available or wbich were similar in cbem1caJ. IUUCa.tre and 
exi.stin.a methods were expected to be applicable. Some additional ana1~ Dot on Appendix 
vm were added to the Appendix IX list because the original intent of Appendix IX wu 
usociated with groundwater. 

Since there are still difflCUlties associated with analyses for some of the Appendix IX 
analytea, and lack of availability of some standards. we propose to u*, the EPA Superfund's 
Connet Laboratory PrOiJ1lD target analyte lists for organics and inoraanics u our required 
list of taqet analytes (volatiles and semivolati1es ll.st3 attached). 

For inorganics. the CLP Ust contains all Appendix IX analyt.ea except tin. If Region VI needs 
information on tin. we cm lupply anaiySCI for tin in addition to the CLP suite of metals, plus 
cyanide. 

For OI1anica. in addldoa ro the CLP target compound u.c of approximately 140 compounds, 
we propose to follow CLP procedures for searchin8 &he NISTIEPAlMSDC Mill Spectral 
Libnry of Ipprox:imJ.rdy '3.000 orJanic compounds. Any additional organic compounds 
identified t.bis way will be indicated as a Tentatively ldentiBed Compound (TIC). Of the 87 
compounda not included in our ltandard volatiles and semivolatiles analyses, almost all are 
elther chlorinated pesticides. PCBs. herbicides. or polychlorinat:ed dibemo dioxinJ and furan". 
We will we the aervice3 of a hipJy Wllcd mas specuomocrifc 10 interpret the data from the 
mas.s spectral search and determine if theM is any indication of the presence of any organic 
constituenta from the Appendix ]X lisl If this occun. we will conf'um the presence and 
concentration of any of these possible Appendix IX compounds for which Itsndardl are 
avail.able. 

http:analyt.ea


In addition. if any Appendix IX compounds are discovered that are not on the eLF list. we 
will add them as tar&et compounds for the future. ii standards are available. 

Please contact u.s if you need additional infonnation. 

Att.achmem: ai, 

Cy: 

Don Seeper. MEE-13, MS J.576 
I..a:rry Maassen, EM·13, MS M992 
Joan FtSk. EM·9. MS K484 
Chrl! Leibman. BM·9, MS K484 
EM·9 Plle5 
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ENVIRONMENT DEPARTMENT 

BIIUCEXING 
GOVDMM 

CUTJ::FJ:3D NUL 
UT'OltN UCZIJT UQ'Q'3STBD 

Septemb4r 27, 1993 

Mr. Jerry L. B.llow., Area Manager 

Dep&rtment of Energy 

Loa Alamos Area office 

S28 35th Stree'C 

Los Alamo., New Mexico 87544-5000 


Dear Mr. Ballows: 

On July 1, 1992, the New Mexico Environment Department (NMED) 
denied toa Alamos National Laboratory'. (LANL) elean clo.ure 
equivalency demonstration fer the TA-lS TSL l25 Surtaee 
Impoundment on tha b••is that LANL had failed to eatablish that 
releases from the unit impacting surrounding .oils or surface 
water (Ten Site Canyon) were below NMBD-Approved Health Sa.ed 
Action Levels. On September 29, 1~92, NMED approved LANL'e 
clo.ure plan for thi~ unie ~hen the clo.ure plan was amended to 
include _ &ampling and analysis plan to characterize releases 
from the impoundment ~nto Ten Site canyon. At that time, NMEO 
ot~t.d that LANL had satisfactorily completed partial closure of 
the surface impoundmene and in.tru~ted LANL to complete final 
closure activiti=_ by implemencinq the approved .amplinq and 
anlay.is plan, removing any soil contaminated with hazardou. 
con8tit~ent., ana con~irmin9 that clean closure had been 
accompli.had. The supplemental sampling and ~loaure effort 
resulted in two doc~~.nts: ~o.ur= ClrtificA;igA a'pert. AmoAdid 
APril 22. 1992 and ReaQoo.e to Concerns BeS'r4inq Clolure of tho 
IA·3S TSL-12S surface ImpOundment. Se;:emper 17, 1993. 

ALter review of eh. clo.urs work LANL documented in the approved
closure plan and in the reports mentioned above, HRMB finds thae 
the sampling and analysis r ••ulta indicate that no ha%ardou8 
~onseitu.nt3 remain ac the site a~ev. NMED-Approved H••lth Baaed 
Action Levels. NMEO agree. that the investigations were 
conducted in accordance with the approved closure plAn and has 
determlned that ~ na. mec che requ1rements for closure by 
ramov&l for this haa:do~8 waste manaqemene unit. 

http:anlay.is
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~~.ever, ~ampli=g and analysis results c~~duc~ed per the approved
=::!ure plan show total petroleum hydrocarbons (TPH) 
=~:amin&tion ranging frem 7.8 ppm to 30aB8 ppm downgradient from 
~ ~it in Ten Site Canyon. TPH is noe regulated under ehe 
~~curce Conservation and Recovery Act. These sample lccations 
a~ in a watercou:se and may be regulAted under the Wacar Quality 
::~:r~l Commi••i~n RecUlacions. The Hazardous ~d Radioactive 
~a~a~iAls Bureau is h;reby reterring this matter to NMED's 
S·~:ac. Wat.r Qualiey aure~u for furth.r i~ve.tigation . 

• ~ -~ere ~re any questions regarding this m&~t.r( pl.ase contact 
~! sceph&nie Stoddard of my scaff at 827-4308. 

s~/el:'::, ~ , / 
' 1 -, trt~ 11 ~ z...-.:r-v 
/' '."__ r. 

x&~~leen M. Sisneros 
:~~~tor, Water and W.ste Manaqement Division 
Sew ~exicQ Environment Oaparcment 
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UNITED STATES ENVIRONMENTAL PROTECT:ON AGENCY 

REGiON 6 O;:~~;!: . '.: ;Ii j.; 
1445 ROSS AVENUE. SwITE 1200 

DALLA.S. 7X 75202-2733 

DEC 	14. 1993 

_..... - ... 

Mr. Joseph C. Vozella. Chief 
Environmen~, Sa~ety and Health Branch 
Depa~t of Energy 
Los Alamo. Area o~~ice 
Los Alamos, New Mexico 87544 

Re: 	 REI Work Plan tor OU 1148, Approval 
Loa Alamos National Laboratory 
NH0890010515 

Dear 	Hr. Vozella: 

The Environmantal protection Aqency (EPA) hereby approves your 
Resource Conservation and Recovery Act (RCRA) Facility 
Inves~iqation (RFI) Work Plan for oper~le unit (OUl 1148 with the 
enclosed modi~ication. The approved work plan consists of the RFI 
work plan dated May 23, 1993, the Revised Notice of Deficiency 
(NOD) Response dated November 2J, 1993, and the enclosed 
modification. You shall immediately initiate the implementation of 
this approved RFI work plan. 

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

Sincerely yours, 
~. 

~r~ d-Jo.\.l\.C 

Allyn M. Cavis, Director 

Hazardous Wast. Manaqement Division (6H) 


Enclosure 


,-"" . ·"'3othleen Sisne!."~s. ~:M:::~ 


?'abert:. 'locke, E.."f-lJ, :"';"'lL 




MOO:IF:IOl':IOH 

EPA interprets that a release from any unit, whether inside or 

outside a fenced. area, constitutes migration "beyond institutional 

control" and such a release should be characterized. LANL cannot 

consider the security fence as the boundary for any unit .. 
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15. 	 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 del 
Suey identified a total of 5 surface water runoff channels on the north side of 
MOA G. The work ptan is revised to include samples from these channels (see 
attached text and figure from the revised work plan). 

16. 	 EPA comments on 4123/93 
5.4.4.3.5.1 Boreholes at MDA G, p. 5-142 - Five sample boreholes in an area 
this large is insufficient to determine if a release has occurred. Additional borings 
are necessary. 

a. 	 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 bottom of the cells. Below that depth they may be collected on ten
foot intervals. Samples should be analyzed for Appendix VIII constituents. (See 
response following EPA comments on 9/2/93J. 

b. 	 Additional boreholes shall 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 also 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 VI/I constituents. (See response 
following EPA comments on 9/2/931. 

C. 	 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 MOA 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 later 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 pits 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 borehole located close to pit 27's southern end 
a borehole east of pit 37 

11 
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:: .:. ~2.7 Phase II SAP 

::>- ei< Ii sampling of suriace sediment will be conducted at MDA G to determine the vertical and lateral 
~.~::-:: :i any COCs detected during the Phase I sampling that exceeded health risk-based criteria. 
~.;.-:re5 will be coHected from 6 to 12 incryes below the 27 locations that had the highest 
:::'-::::'1trations of coes during Phase I sampling. The Phase JI sampling will provide d3ta for health 
-:i ... ;:ssessments. Table 5.4-23 summarizes the number of samples and the analytical reQuirements 
-:.- :-e ?hase II sampling activities. The Phase II plan oudine in this table may be mOdified. as 
~=-·~:"'Cite. after results of Phase I sampling are reviewed. 

: to ':'2.8 Health and Safety 

-. ~ ~;..? will follow the procedures outlined in the Laboratory's Environment. Safety and Health 
":4-'_.;0; ;LANL 1990. 0335) and Annex III of this RFI Work Plan. 

: to ':'.2.9 Schedule 

: 4.:.3 Vertical Borehole Samplin~ at MDA G 

: 4.':'.3.1 Sampling and Analysis Components 

---e ;'':"":958 of collecting and analyzing samcles from twenty eight vertical boreholes at MDA G is to 
::;-~;; :ectmically accurate and legally defensible data which can be used to characterize the nature 
:-' ~-.. ;-;ntaminant releases at MDA G. The sampling component of the Phase I characterization 
::;-:~n of drilling veqical boreholes to collect continuous rock core samples for chemical and 
:;,;':--:;:ql analyses. The analytical component consists of field and labOratory analysis of rock core 
,;;-: ;:5, Rock core samples will be screened in the field for VOCs. tritium. gross alpha. gross beta. 
":-,; ;-;S5 gamma ionizing radiation. Analysis at a LANL-contracted analytical laboratory will be 
:-::- :~;;e-d on core samples for VOCs. SVOCs. metals. pesticides. PCBs. cyanide, and ROCs (see Table 
:- :..-:.!. The data will be validated according to EPA functional guidelines for organic anaiysis (EPA 
:;; :293) and inoraanic analysis (EPA 1988,02961. Currently. there are no published EPA methods 

--:-,-;:sJing all radionucjide analyses. 
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TABLE 5.4-24 

SAMPLING SUMMARY FOR VERTtCAl BOREHOLES AT MOA G'" 

~ ...'~ ::rd 

Levei 
L/!'..-e- I 

Sampling!41 
Interval Analvsis Medium 

10ft 
10ft 
10ft 
10ft 
10ft 

all core 
all core 

5ft 

5ft 
5ft 

VOCs 

SVOCs 

Metals 


Pesticides, PCBs, Cyanide 

ROCs 


Organic Vapors (PIO/FIO) 

Alpha, Beta. & Gamma 


Emissions 


Alpha, Beta. & Gamma 

Emissions 


Tritium 

Gravimetric moisture 


Rock Core 
Rock Core 
Rock Core 
Rock Core 
Rock Core 

Rock Core 
Rock core 

Rock Core 

Rock Core 
Rock Core 

~"i: :=:iI depth for each borehole is as follows: 

3-.:r:!iOIE = :':"'m (feed Borehole # Depth (feet I Borehole # Depth (feet) 

30 11 90 21 60 

.;.. 80 12 60 22 60 


- 70 13 60 23 60 

..:. 70 14 60 24 60 

::- 70 15 60 25 60 

;::- 60 16 90 26 60 


90 17 90 27 60 


- 90 18 90 28 60 


- 90 19 90 

. ...; " 90 20 60 

:. S..:-':llt ...,il be coilected a minim 7um spacing of 10ft for analvsis for confirm the absence or 
:rese"'l::! -:r coes above the health risk-based criteria. The actual depth of the sample WIll" be 
:ete"-II~ from field screening and observation. 

;"';an: ~.: ~ejd instruments are described in Section 5.4.4.3.3.2. 
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5.4.4.3.2 Sampling Analysis Approach 

A phased drilling approach will be used to characterize subsurface contamination at MDA G. 
Continuous rock core will be coHected from the proposed Phase J boreholes. Rock core samples 
wiil be shipped to a Laboratory-contracted environmental laboratory for analysis. All analyses for 
hazardous constituents wiil be performed according to EPA SW-846 (third edition I protocol. 
Analyses with Tentatively Identified Compounds (TICs) wili be reported in level III SW-846 
packages for subsequent data validation. Analysis for radionudides will be reported in data 
packages tormaned to LANl requirements tor the off-site laboratory statement of worle 

5.4.4.3.3 Primary Data Quality Factors 

• Site characterization- There is a data base for VOCs from four existing wells at MOA 
G. However, the data do no include all 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 SVOCs. metals. pesticides. 
PCBs, cyanide. or ROCs. Data will be collected to fill existing data gaps and to 
support the validity and use of the existing data base. 

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

5.4.4.3.3.2 Appropriate Analytical Levels 

Samples collected will be screened in the field and analyzed in a laboratory using SW-846 (third 
editio", protocol. A PIO will be used in the field to screen for organic vapors immediately after 
samples have been collected. 

Radiological screening of samples will be conducted for tritium. gross beta and gamma 
radioactivity, and gross alpha contamination. Screening for gross beta and gamma radioactivity will 
be conducted with a hand-held sodium iodide detector (NaIO) probe and rate meter, or equivalent 
system. Screening for gross alpha contamination wiil be conducted with a hand-held alpha 
scintillation detector (ASO) and rate meter. or equivalent system. A windowless gas flow 
proportional (GFP) counter and a liquid scintillation coumer in a mobile laboratory will be used to 
detect for the prssence of radionuclides. in addition to screening with the hand-held detectors. The 
analytical levels include: 

Level I Fieid Screen: PIO Instrument: NalO/ASO Instruments. 

Level II Field Analysis: Windowless GFP Counter: liQuid Scintillation Counter. 

Level III SW-846 Laboratory Methods. and 

Levej V Radiojogical Analysis Laboratory Methods. 
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5.4.4.3.3.3 Primary Contaminants at Concern 

The primary contaminants of concern at MDA G are VOCs, SVOCs, metals, pesticides. PCBs. 
cyanide, and ROes (see Table 5.4-' 8 for a list of the ROesl. Core samples will be analyzed for 
analYIes on the EPA Superlund's Contract laboratory Program (ClP) target lists for Qrganics and 
inorganics. The reauired inoraanic analVIes and contract reauired detection limits are as follows: 

INORGANIC TARGET ANAL YTE LIST ITAU 

Contraot Required 
Oeteotion Umit 11.21 

Anelyte (ug/U 

Aluminum 2.00 
Antimony eo 
Ars.nio 10 
Barium 200 
Be~lium 5 
Cadmium 5 
Calcium 5000 
Chromium 10 
Cob.,. 5{) 

Copper 2.5 
Iron 100 
Lead 3 
MaQneeium 5000 
M.ng.nue 15 
Mercury 0.2 
Nick" 40 
Pot....um 5000 
Selenium 5 
Silver 10 
Sodium 50QQ 
Thallium 10 
Vanedium SO 
Zinc 20 
Cyanide 10 

(1) 	 Subject to the ,.smcrione s.,eClfied in the first page ot Part G, Section tV of Exhibit 0 (Alternate Methode· 
C.etaetropnic Failurel any anailyricail method ..,ecified in SOW Exhibit 0 may be utilized ae long as the documented 
inetrument or method detection limite meet the Contract Required Detection Umit (CROU requirements. Higl'ler 
detecoon limite may only be used in the follOWIng circumstance: 

If the e~e concentration exceada five tim.s the detection limit of the instrument or method in use. the 
vail.... may be ,..,ortad even though the inflnlment or method detection limit may not equail the Contract 
Requireci Oetection Umit. This is illustrated in the ex~e below: 

For teed: 

Method in use - lCP 

lnetrument Detection Umit (IOU • 40 

S4Im01. concentretion - 220 

Contract Required Oetecoon Limit {CROLl "" 3 


The vlMue ot 220 may be reported even though the instrument detection limit i. greater than CROL. The 
instrument or method detecrion limit must be documented .. descnDed in Exhibit. 8 and f. 

(21 	 The CROla are the instrument detection limits obtained in .,urs water that must be met u.ing the orocedure .n 
Exhibit f. The detecnon limit. for sameil .. ma", De consJderabl", higher daoending on the .~Ie matnx. 
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For organics. in addition to the CLP tar~et CQmp'ound list. CLP orocedures will be followed for 
searching the NIST/EPA(MSDC mass spectral library of approximately 53.000 organic compounds 
(·Tematively Identified Compounds·) to provide information about additional organic analvtes that 
may be present. A hiohly skilled mass spectrometrist will interpret the data from the mass spectral 
search and determine if thero is any indication of the presence 9f Qrganic constituents from the 
Appendix IX list. The presence and concentration of any of these possible ApDendix IX compounds 
will be confirmed if standards are available. 

The reqUired organic analvtes and contract required Quantitation limits are as follows: 

TARGET COMPOUND UST (TCU AND CONTRACT REQUIRED QUANTITATlON LIMITS (CRQU 

Cuantitation Limits' 

Low Med. on 
Water ~ Soil Column 

Volatiles CAS Number ugtL ug/Kg ugtKg (ng) 

1 . Chloromethane 74-87-3 10 10 1200 (SOl 
2. Sromomethane 74-83-9 10 10 1200 (SOl 
3. Vinyl Chloride 75-01-4 10 10 1200 (SOl 
4. Chloroethane 75-00-3 10 10 1200 (50) 
5. MethVlene Chloride 75-09-2 10 10 1200 (50) 

6. Acetone 87-64-1 10 10 1200 (SO) 
7. Carbon Disulfide 75-15-0 10 10 1200 (SO) 
8. 1. 1-Dichloroethene 75-35-4 10 10 1200 (SOl 
9. 1.1 ·Dichloroethene 75-34-3 10 10 1200 (SO) 
10. 1.2-0iohloroethene (tot.l) 5..0-59-0 10 10 1200 (SO) 

1 1 • Chlorotorm 87-88-3 10 10 1200 (SOl 
12. 1.2-0icNoroethene 107-08-2 10 10 1200 (50) 
13. 2-Butanone 78-93-3 10 10 1200 (SO) 
14. 1.1.1 -Trichloroethane 71 -55-8 10 10 1200 (SOl 
15. Carbon Tetrachloride 58-23-5 10 10 1200 (SO) 

16. Sromodichloromethane 75·27-4 10 10 1200 (SOl 
17. 1. 2 ~ichloropropane 78-87-5 10 10 1200 (50) 
18. cis-l.3,Oichioropropene 10081 -01-5 79 10 10 1200 (SOl 
19. Trichloroethene 01-6 10 10 1200 (50) 
20. Dibromochloromethane 124-48-1 10 10 1200 (50) 

21. 1. 1.2-Trichloroethene 79-00-5 10 10 1200 (50) 
22. Senzene 71-43-2 10 10 1200 (SOl 
23. Trane-l .3-Dichloropropene 10081-02-6 75 10 10 1200 (SOl 
24. Bromotorm 25-2 10 10 1200 (SO) 

25. 4-Methyl-2-pentanone 108-10-1 10 10 1200 (SO) 

26. 2-Hexanone 591-78-8 10 10 1200 (SOl 
27. Tetracnloroethene 127-18-4 10 10 1200 (50) 
28. Toluene 108-88-3 10 10 1200 (50) 

29. 1.1.1.1-Tetrachloroethene 79-34-5 10 10 1100 (SOl 
30. Chlorooenzene 108-90-7 10 10 1100 (SOl 

31. Ethyl Benzene 190-41-4 10 10 1100 (SOl 

31. Styrene 190-42-5 10 10 1200 (SO) 

33. XViene. (Totall 1330-20-7 10 10 1200 (SOl 

- QuanDtation limit. listed tor soil/sediment are besed 'on wet weight. The quantitation limit. calculated bV the leboratory tor 
9011/S8Clment. Calculated on dry wetgnt ba... a. requlreo bV the contract. WIll be hig;'er. 
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TARGET COMPOUND LIST, rrcu AND CONTRACT REQUIRED QUANTlTAnON UMITS (CROll 

QUllntlt8t1on limIts' 

Low Med. on 
§.2!! §.!ill~ ~ 

Semivoletlles 	 CAS Number uQtL ugikg uOfkg (nOI 

34. Phenol 	 108·95-2 10 330 10000 (201 
35. bieI.2-Chloroechyi) ether 	 111-44-4 10 330 10000 (201 
36. 2-ChiorOOhenoi 	 95-57-S 10 330 10000 {201 
37. 1.3-0ichloroben~en. 	 541-73-1 10 330 10000 1201 
38. 1.4-0ichlorobenze". 	 106-46-7 10 330 10000 (201 

39. 1.2-Dichlorobenzene 	 9S.SO-1 10 330 10000 (201 
40. 2·Medl'ffp....nol 	 95-48-7 10 330 10000 (201 
41. 	2.2'-oxvt!i. 

(1 -ChlorQt)rop.nell 10S-6O-1 10 330 10000 (20) 
42. 4-Mectr.,!phen04 	 108-44-5 10 330 10000 (20) 
43. N-Nitroeo-<ii-n

prop~..".ne 621·64-7 10 330 10000 (201 

44. Hexechloroetl'tene 	 67-72-1 10 330 10000 (201 
45. Nitrobenzene 	 98·9S.3 10 330 10000 1201 
46. 'eophorone 	 78-59-1 10 330 10000 (201 
47. 2-NitrophencM 	 88-75-5 10 330 10000 (201 
48. 2.4-dimechyipl'tenol 	 105-&7·9 10 330 10000 (201 

49. bie<2-Chloroemoxvl 
rmnn.ne 111-91-1 10 330 10000 1201 

50_ 2.4-0ichlorophenol 120-83-2 10 330 10000 (201 

51. 1.2.4-Trichloroo.nzene 	 120-82-1 10 330 10000 (201 
52. N..,hth.ene 	 91-20-3 10 330 10000 1201 
53. 4-ChioroeNline 	 106-47-8 10 330 10000 (20) 

54. Hexechlorotlutlldiene 87-68-3 10 330 10000 (201 

55. 4-Chloro-J-met/'t'ffphenol 59·50-7 10 330 10000 1201 

56. 2-Methyin..,hmaie". 91-57-6 10 330 10000 (201 

57. HexechlorocyclQt)entediene 77-47-4 10 330 10000 (201 

sa. 2.4.6-Trichloropnenol 88-06-2 10 330 10000 (201 

59. 2.4.5·T richlorool'tenol 95-95-4 25 800 25000 [50) 

60.2-Chloronepntheiene 91-5S-7 10 330 10000 (201 

61. 2·Nitroenliine 8S-74-7 25 eoo 25000 (SOl 

62. Dimethyipntheiete 	 131-11-3 10 330 10000 (201 
(20)63. Acen~ntttvlene 	 208-96-8 10 330 10000 

64. 2.5-Oinitrotolue". 	 601-20-2 10 330 10000 (201 

65. 3-Nitro.,..."ne 	 99-09-2 25 800 25000 1501 

66. Acenephthene 	 83-32·9 10 330 10000 1201 
57. 2.4-0initropnenol 	 51-28-5 25 SOO 25000 (501 

68. 4-Nitropnen04 	 100-02·7 25 sao 25000 (501 

• PreYioualy known by th. name tli.i2-Chloroi.oproP'ff1 ether 
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Quanntl!tion Limlt~· 

CAS Number 
Y!!!.!! 
\.lOll 

Low 
Soil 

ugikg 

Med. 
Sad 

ugikO 

on 
Column 

(ng/ 

132-64-9 10 330 10000 (20) 
-:-~ 121-14-2 10 330 10000 (20) 
~ 84-66-2 10 330 10000 (201 

-: .....~. --_.....,\'4 
r=-w 005-72-3 10 330 10000 (201 

88-73-7 10 330 10000 (201 

• 100-01·15 25 800 25000 (SOl 

- .. ~~:~nenol 534-52·1 25 800 25000 (SOl 


-!, .... "l"; lL .~ne 86-30-6 10 330 10000 (201 

- :x.. =_~Viet"er 101-55-3 10 330 10000 (201 

- ~=-G:>II"" 118-74-1 10 330 10000 1201 

87·86-5 25 800 25000 (SOl 
8S-01-8 10 330 10000 (201 
120-12-7 10 330 10000 1201 
86-74-8 10 330 10000 (201 
84-74-2 10 330 10000 (201 

20&-44-0 10 330 	 10000 (201 
.~ .:.... 129-00-0 10 330 10000 1201 

~';;'i...~_. 85-68-7 10 330 10000 (201 

r := -:':::""=wt;;;>Ji". 91-94-1 10 330 10000 (201 


58-55-3 10 330 10000 (201!!. =-=-=
-- :--	 218-01-9 10 330 10000 (201 
-- :a':~~ete 	 117-81-7 10 330 10000 (.20) 


, 17-84-0 10 330 10000 (201 

205-91-:Z 10 330 10000 (201 


207-08-' 10 330 10000 (201 


50-32-8 10 330 10000 1201 

- - ""'DI!IOlI: ---:;-::Jc.'!'''' 193-39-5 10 330 10000 (201 

-- ~~". 53-70-3 10 330 10000 (20) 


191-24-2 10 330 10000 (20) 


-=---=- ........::s ~ for .oill,edim.ne ere b • .ect on wee Wet(jjht. Th. quantitnon limtl c'-culeted bv tn. laboratory for 
"-'" ~_~ on dry weight betli. III requited bV the contract. Will be higMr. 

., ::a:::_ .0 



Scec.:ic Res::::nse #'16 Page 8 of "12 

:".AR(;=r COMPCWND UST .TCLl AND CONTRACT REQUIRED QUANTlTATICN LJMITS (CRQll 

QUllntlt8tlOn limits' 

on 
5011~ ~ 

;:I~.:: ;:;dea/Aroc:ol'll CAS Number 1.11;1/1.. uq/kg {pql 

91! ...oh.8HC 319-8.....9 0.05 1.7 5 
99. ::el.aHC 319-85-7 0.05 1.7 5 


1DC. delt.SHe 319-86-8 0.05 1.7 5 

1C:. ~""""'ii-iC (Unc:ianel 58-89-9 0.05 1.7 5 

10:" :-IeQtacN¢( 75-44-8 0.05 1.7 
 5 

1C:;. Aldrin 309-00-2 0.05 1.7 5 
10.4. l'ieptachlet ."oxide 1024-57-3 0.05 1.7 5 

10~. Endoault • ., I 959-98-8 0.05 1.7 5 

lC!. ::li.ldrin 60-57-1 0.10 3.3 10 

1c:'. 4.4'00£ 72-55-9 0.10 3.3 iO 


1CS. ::-.drin 72-20-8 0.10 3.3 10 

1CS. :,ndoaulft,'1 II 33213-65-9 0.10 3.3 10 

11:.4,4'000 72-5.....8 0.10 3,3 10 

1 1 . . :."ldOeulftlt'l Sulfate 1031-07-8 0.10 3,3 10 

11:. -'.4'-00-:- 50-29-3 0.10 3.3 10 


1 ~:;. Methoxv.::'IIIor 72-43-5 0.50 17.0 50 

1 1 .... E:-.drin I(,.(one 5349.....70-5 0,10 3.3 10 

, , ~. Endrin lIoC..ftyde 7421-36-3 0.10 3.3 10 

1 1 e. ajohe-Chiocn:iene 5103-71-9 0.05 1.7 5 

117.~on:iaM 5103-7.....2 0.05 1.7 5 


118. ;Qxaph_ 8001-35--2 5.0 170.0 500 
119. A.odor-l01 5 12674-11-2 1.0 33.0 100 

12:. Arodot-; U 1 1110.....28·2 2.0 57.0 200 

1 :<~. A.odor-; 132 11141-16-5 1.0 33.0 100 

1 Z:" ArocJor.; :42 53469-21-9 1.0 33.0 100 


1::;. Atodor. ~ : 48 12672-29-6 1.0 33.0 100 

11.... Atodof-: :54 11097-69·1 1.0 33.0 100 

1;;::. Arcclor-' :50 11096-82-5 1.0 33.0 100 


• Q...~tn.non ''''''ta liated for soil/sediment IIr. based on wee weight. The QUanntlltion limits calculeted bv tho, laboratory for 
'!od,t'.oment. c..~lat..:t on OtV weight baai.a aa reQUlreG bv me contract. Will be nigne,. 

7'h.,,. ... no ar"l.,entiation beeween tne preQaration of low anc;/ medium soil samplea in tnia method for the an.ivaia 01 
P...o::x:s.a/Aroo::,.. 
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5.4.4.3.3.4 Lev•• of Concern 

Appendix F of the tWP (LANl 1991. 0553) and 40 CFR 264. Proposed Subpart S. contain information 
on constituent leveis of concern. Health risk-based detennination of levels of concern will be 
developed for constituents not listed in Appendix F. The ER Program is currentfy developing baseline 
risk assessment see-narios and criteria that will be presented in the 1992 IWP. This approach will be 
developed in adeQuate time for data analysis. 

5.4.4.3.3.5 Require<l Ouantitation Umits 

Quantitation limits for laboratory analysis of hazardous substances and radionuclides are presented in 
Tables V.3 through V.9 of the laboratory's Generic OAPiP (LANl 1991.0412). 

5.4.4.3.3.6 Critical Samples 

The locations of the 28 proposed vertiCil boreholes are shown on Fiaure 5.4-9. Samples collected 
from the vertjcal boreholes located at the perimeter of the MOA are important in determinina the 
nature and extem of contamination. Samples collected from boreholes olaced in areas of potential or 
known contamination are impoqam in detecting and characterizing contaminant releases. Sameles 
from the boreholes are critical in the d~sign of Phase II subsurface characterization and future 
corrective actions, 

5.4.4.3.4 Rationale for Samp.ing Activity 

The rationale for installing boreholes is to: 

• determine the nature and extent of any residual soil or rock contamination; 

• dete'rmine the source term for any residual sailor rock contamination; and 

• calle-ct data that can be validated according to EPA functional guidelines far data 
validation and that can be used to support the use of existing data. 

Data obtained through implementation of the Phase I SAP will be used for the initial characterization of 
the nature. extent. and source of any residual soil or rock contamination at MOA G. This information 
wilt be obtained through the following sampling tasks: 

• 	 TwentY eight boreholes will be installed to determine the nature and extent of any 
residua' soil or rock contamination (see Figure 5.4-9 for the proposed borehole 
loca1Jons' • 

• 	 Core samples will be collected and analyzed for VOCs. SVOCs. metals. pesticides, 
PCBs. cyanide. and ROCs by a contract analytical laboratory that is certified to perfarm 
SW-846 analyses. 



ATIACHMENT4 




............-~ 

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: 1. 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 tliought tliese 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. 


Prepared by (Signature) 

http:301625.03.01


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 I and II). These data are collected from "true soils", which may 
have application for fill or reworked unconsolidated material found at the 
town sites and other disturbed areas of the Laboratory. Table I contains 
chemical data for all soils and fracture fill material sampled at the Laboratory. 
Table 1/ 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 (HN03) 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 (8e) because background soil concentrations exceed screening 
action levels (SALs) for these two elements (8e, 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. Background Elemental Concentrations in Soils at Los Alamos. New Mexico 

NUde Ac!d DissoluUon (SW016) 	 _INA" or DNAA (Umnlum Only) 

Elementa 	 Number of 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 5.5 - 34 75 7.14 0.44 - 23.35 

Cr 72 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 

40 0.42 0.20 - 0.90 

U 72 0.94 0.20 - 2.40 75 3.41 1.54 - 6.73 
V 72 26.6 4.0 - 56.0 72 48.95 11.54 - 113.10 

aOata 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 Mexiyo 

Nitric Acid Dissolution {SW846) 

Elementa 	 Number of Mean Range 
Samples 

,,
1"'1:;' 	 9 3.1 0.8 - 5.4 
6a 	 9 123 27 - 220 
6e 	 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 

Pb 	 9 15.8 4.0 - 38.0 
Se 2 0.58 0.50 - 0.65 
Th 9 5.8 2.0 - 8.0 
Ti 2 0.2 0.2 - 0.2 

U 	 9 0.9 0.5 - 2.4 
V 9 19,8 4,6 - 37.0 
aData are reported in parts per million (ppm) unless otherwise noted. 
t\ote: A horizon is uppermost soil horizon characterized during 

background investigation. 



PRELIMINARY BACKGROUND ELEMENTAL 

CONCENTRATIONS IN BANDELIER TUFF AND SELECTED SOIL 

SERIE:1993 OR~f1 

Patrick Longmire, Clarence Duffy, and Steven Reneau 

ABSTRACT 

During spring and summer of 1992, the Bandelier Tuff and severaJ soil series 

were sampled to determine background elementaJ concentrations. Thirty-eight 

samples of the Bandelier Tuff and seventy-five soil samples were submitted fer 

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 (AI), As, Ba, 

calcium (Ca), cesium (Cs), cobalt (Co), 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 solis. 

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 (EI 

Cajete). loess. and the Bandelier Tuff. Because of the limited number 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 re~rted by 

Ferenbaugh et aJ. (1990) and Schacklette and Boemgen (1984). 

I 
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the full suite ~"solls present at the Laooratcr/. and may no! ,nciL;de !l'-:e fud 

range of natural concentrations for ali elements. 

Rock and soil samples were analyzed for antimony (Sb). arsenic (As). 

banum (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 Laboratory (Laboratory) potentially contain 

elevated concentrations of these elements. Other elements of secondary 

importance to the ER Program include aluminum (AI), bromine (Br), calcium 

(Ca). cesium (Cs). chlorine (CI). cobalt (Co). copper (Cu). 

(Au), hafnium (Hf), indium (In). iodine (I). iron (Fe). m (Mg), 

manganese (Mn), potassium (K), rare earth ele~~EE}. rubidium (Rb), 

scandium (Sc). selenium (Se). sodium (Na~'flf\sr). tantalum (Ta). 

titanium (Ti). tungsten (W). vanadium X~~. and zirconium (Zr). 

This report summarizes eleme~CkgrOUnd concentrations compiled 0 n 

the Bandelier Tuff and soils collected within and adjacent to the Laboratory 

boundaries. An additional report will be made available in late spring of 1993. 

which will consist of statisticaJ evaluation and interpretation of chemical, phYSical. 

and mineralogicaJ 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 material from obvious weathering rinds was excluded. 

s 
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prCCE,:ures used for these analyses are descnbed in detail in Gautier arc: 

Glac:-ey (1986). Gladney et al. (1981), and GarCIa (1990). Quality assurance 

was :rovided by concurrent analysis of different National Institute of Standards 

and "Technology (NIST). United States Environmental Protection Agency 

(USE=A). and United States Geological Survey (USGS) reference materials 

desc:-oed by Gladney et aJ. (1981) and Garcia (1991). 

RESULTS 

Table I summarizes the means and ranges of elements in the Bandelier 
, 

Tuff and soil series. The soil samples are enriched in.~. Ca Cs. Co, Cr. 

and Fe relative to the Bandelier Tuff sa:n -rJ\..B~lier,"uff samples. 

hOWEver, are enriched in 8e, Pb,1::'\ ~~ative to soils. Variations in 

soil e;emental concentrations are ~ to chemical characteristics of a 

partlc~lar soil horizon and to the parent material, which consists of alluvial fans. 

shee: wash material, colluvium, and the Bandelier Tuff. Generally, these data 

agre-a well with soil data reported from other sources summarized in Table II, 

inclL:ing Ferenbaugh et al. (1990) and Schacklette and Boemgen (1984). 

The -esults of individual analyses are tabulated in Appendix A. Tables A-I and 
A-II. 
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SlJHMARl' OF :":'Fr ANC SO::' ANALYSES (VUtl'ES IN PPM) 


c:~ ~LES ABOVE ~ETEC=:=N :.:~:' SAMPI.£S 3EI.CW ::::::::~=::!i 

N'OMS:u. ~IM'OK MAX!...'!L"M ..i.V'UAGi: NtlMSEl\ ~:m.."fUM MAX:~ 

OF or OETEC~:C~ CE~C~::~ 

SAMPI.£S SAMPLES I.!..."!I'I' --"f'T""--... 
Oy 

T'O'.'ET 38 4.61 1~.S7 11.09 0 
SOIl. 75 2.68 10.38 4.88 0 

Yb 
'I:'C1T 38 2.96 10.63 6.87 0 

SOIl. 75 1.33 5.37 3.50 0 


Lu. 

TtJTr 38 0.51 1. 40 0.95 0 
sou. 75 0.22 0.75 0.48 0 

a~ 

rorr 38 6.34 12.13 8.96 0 

SOIL 75 4.16 9.75 0
18. " 

'ra 

rorr 31 2.6' UD 6'D3~r1\SOIL 75 1.27 '\)"4 
 aif 

rorr 23 2.04 20. 6.01 15 3.10 9.62 
SOIL 22 1.62 17.07 5.96 53 1.47 1.3 • .2:' 

Au. 
'.t'tl1'J' 0 31 0.01 0.02 

SOIL 4 0.02 0.04 0.03 71 0.01 o.n 

.Bq 
rorr 0 31 0.35 0.69 

___ I' sou 0 75 0.34 ,-

Pb 
14.00 14.00'roTI' 34 11.00 57.00 35.79 4 

sou 73 11.00 S6.00 28.35 2 14. 00 :4.00 

'I'h 
'I"OJ'I' 31 1..2.90 37.0C 23.71 0 
SOIL 75 10.09 27.30 16.0C 0 

'0 

t'tr!T 38 2.88 :'0.13 6.27 a 

SOIL 75 1.S4 6.73 3.41 0 
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1 )) 0,26 6 lO 1.30 	 < I ' IJ() 26 IIti I Illl 
.. I . lUI ~4 IIIl ~ 1111 

I S Illlll )U.OII 121 
t !i . I wId 12,;1'1 2 85 1.21 o H 1.00 1.40 

1.59 u.21 5.60 ) .10 	 <I. UO !l2.11ll ~ UUt S I ULlg 21 61 I. II 
19 011IS, 1111 0 21.30 I .09 1.10 0.26 6.10 1.20 <I . nu 

• !HI 
0.91 	 1.n 0.26 5.95 I .20 <1.00 n, !lU 4 WIIS-lOll U.54 

]0 9U 1 (Ill6.91 024 6.00 I. 20 <I 00I'S-luI2 26.09 1.04 
6 )0 I .20 <1.00 	 2'/,00 1 WI1'5-1011 25,93 1.0' 1.12 o 25 

0.80 <1.00 	 19UIl 4 111111.05 	 0.18 •. 00 
0,11 C.60 0.90 <I. 00 25.00 2 OU1'5·11114 16.25 2.01 

is-lOIS 19.61 0.1' 4.ll 
O.lU <1.00 ,14,on

15-1016 19.55 0.10 4.12 0.16 3.50 
0.60 <1.00 	 22. Ull L tit}4.n 	 0.16 2.90IS-I ull iii. 12 0.61 

0.12 	 2.10 0.50 <1.00 21 UII ] IHJ 
tS11l1iI 15.4) 0.61 1.2. 

0.20 	 5.00 1.00 <1.00 ) I 110 ) 1111 
tS· 1019 19.U 0.16 5.61 

1.00 <1.00 	 32.00 j 1111
15-1020 15.62 0.61 5.0a 0.18 • 90 

0.21 	 6.40 I ,)0 <1.00 49,1111 S.IlU
15'1021 21.11 1.09 1.10 

0.12 	 0.10 <1.1l0 d •. illl
IS-1022 31.06 ). 52 10.11 0.15 

1. ~o <1.00 	 S I. III ~ tu
15 .. 102) 21. 11 I.ot 1.11 0.29 1.~0 

0.24 	 S.lO I .10 <1.00 4~, lill
1'S-I02t B.lt ) .2' '.65 	 • t,1I 

1.1$ 0,28 6.12 I ,20 	 <1.00 19.10 4 Oil 
.s 1025 29.16 122 

0.24 	 6.30 1.00 < I .00 4S.!1II 4 411
.·S-1026 28.42 1.11 6.n 

1.00 <1.00 	 16 011 1 ... 111.41 	 0.26 5.40IS-IU21 29.53 118 
0.25 	 5.20 1.00 <1.00 40 40 4 Oil 

IS, 1028 29.81 1.2a 1.14 
1.00 <1.00 	 )1 00 I \11

26.11 105 6. !la 0.2) 5.1015-11129 
S.60 1.10 <I 00 	 ~ I uO S III 

lS-IO)O 22. ) 0 2.81 1.21 o 2S 
(1.00 	 14.00 2 f'lI024 6.00 1.00IS·IOll 21.64 111 6.98 	

26 OU 1 Ilil3.90 	 0.10 <I 00is-IO)2 21.50 0.90 •. 11 0.16 
<1.00 	 29 '/0 1.1111U.U 0.11 4.82 o. )1 3.90 0.801'S-IO]) 22 uo 1 IIIl) 	 1.50 0.10 <1.000,82 	 4.15 0.1'1'5-1.014 20.53 

1.U 0.12 0.42 0.10 	 <1.00 .. 14.UU 
fS- 1015 15.05 0.11 

0.12 	 1.40 0.80 <1.00 18.011 
t'S-IO)6 12 .to o.ao 1.40 	 • Oil 

2.50 0.50 <1,00 	 21 . uo 2 IIIl 
I'S-lon 15.05 0.62 3.11 0.12 	

4,IIU0.11 	 2.05 0.40 (1.00 H.llU 
1'5-10)6 14.50 0.64 2.18 

O. R{) r-'- ....~~ 

, ... - ~ ';'j I 

.. . • I \ U . 



ntAMEWORJ( SOIL SAMPLES ORDERED BY rs NUHUt:R 

_~~~~~_~~~Maa~~~_~Q~_& ~_~a~ __ a.a~w_~ ~~~~~~~~_~=~~==~=~~~:_=~~~~~===~=~~~ ____ ~ __ ~~ _____ ~ ______ .__ __~ __ 

SAHP l.E NUHBER DATE COLl.ECTED NEUTRON ACTIVATION ANALYSIS COHHENTS 
SAMPLE WEIGHT 191 

TARE GROSS NET 
--------------------------------------------------------------------------------------------------------------- -~--.---FS-2000 92 08 01 0' 54 2.259 6.911 4.118 UI.AC-08 
FS-2000F '2 08 01 0' 54 2.264 5.633 l.369 UI.AC-08 Fine frdclion 
FS-2001 U 06 H 10 12 2.235 1i.921 4.692 fA-16 base colluvlum-14 
i'S-2002 U 06 H 14 10 2.251 4.533 2.216 TA-49 CB-06 
FS-200l 
FS-2004 

U 
92 

06 
06 

H 
H 

14 
13 

02 
25 

2.251 
2.251 

6.8110 
5.118 

4.633 
3.521 

TA-49 altered B-05 
fA-U BW-02 

(Hdndeller Tutt) 

i'S-2005 92 06 H 12 5t 2.236 4.811 2.635 fA-U Bwk-04 
FS-2006 
FS-2001 

t2 
t2 

06 
06 

H 
H 

Ot 
09 

50 
16 

2.256 
2.260 

6.039 
5,558 

3.183 
3.298 

TA-16 
TA-16 

WTTI CO) 
C03 Zone 

ZUlle 

FS-2008 
.'S-2009 

92 
t2 

06 
06 

15 
15 

16 
15 

00 
4S 

2.251 
2.262 

6.314 
6.U8 

4.011 
4.236 

fA-16 
TA-16 

WTTI 
WTTi 

oxd, CVZP-IO 
reducud CVZP-OI 

FS-2010 92 08 01 14 22 2.25t 5.121 l.468 EGG Blb-06 
FS-2011 92 08 01 14 16 2.255 6.605 4.350 EGG Bw-03 
('S-2012 112 08 01 14 22 2.262 6.141 4.085 EGG CB-04 
fS-2013 92 08 01 14 12 2.251 6.646 4,389 EGG Bt-02 
fS-2014F 112 08 01 15 U 2.236 4.530 2.294 UI.AC BAb-05 Fino fracllun 
i'S-20l"5F 
I'S-2016F 

92 
92 

08 01 
08 01 

15 
15 

53 
55 

2.261 
2.260 

6.1i58 
Ii.Ul 

4.391 
4.151 

UI.AC 
UI.AC 

Bwb-06 FIllu r [acll all 
C-01 Fine rrdctlon 

i'S-2011F 92 08 01 15 U 2.200 5.013 2.813 UI.AC A2-02 Fino F'rdcr lOll 
i'S-2018F 92 08 01 15 l8 2.261 5,010 2.149 UI.AC AI-OI Fino rrdctlou 
rS-2019F 92 08 01 15 46 2.26l 5.942 l.619 Ul.AC HW-04 Fillo "raellou 
FS-2020F, 92 08 01 15 U 2.262 6.60l 4.141 UL.\C BA-03 FiuB Fractlou 
I'S-2021 92 08 0.1 14 06 2.258 1i.lil8 4.l80 EGG A-OI 
.'S-2022 t2 08 01 15 21 2.251 5.161 3.510 EGG Cllb-01 
FS-202l '2 08 01 14 26 2.258 5.911 l.119 EGG C-05 
FS-20H 
FS-2025 
FS-2026 

t2 
92 
U 

08 
06 
06 

01 15 
24 ot 
10 12 

U 
50 
50 

2.268 
2.264 
2.256 

6.512 
6.115 
5.988 

4.304 
l.851 
l.132 

UI.AC SA-03 Fine frdctlon, rS-2020r DuplicdlU 
fA-16 WTTI C03 Zone, r5-2006 OupllcdlB 
fA-69-25S we4therod R 

I'S-2021 92 06 08 14 19 2.252 6.U9 4.441 fA-16-10 BN 
rS-2028 92 06 08 14 10 2.261 6.8IIl 4.632 fA-1i9 Bt2 
rS-2029 92 06 10 13 29 2.251 5.681 3.430 TA-li9-25S frActura fill 
FS-20l0 92 06 18 14 00 2.263 5.206 2,943 fA-16-10 C03 rich 
rS-2031 92 06 10 12 10 2.251 1.330 5.013 fA-li9 South 24 CI Bt 
r5-2032 t2 06 12 12 11 2.258 6.115 4.511 fA-3!l-36-AI 
FS-2011 t2 06 05 16 20 2.260 6.484 4.224 fA-iii-2M 
rS-2014 t2 06 12 13 14 2.25'1 '1.068 4.811 fA-39-40 Bwkb 
FS-20l5 t2 06 08 14 51 2.262 1.212 4.950 fA-liiNA-11 
FS-20l6 
FS-20l1 

t2 06 08 14 51 2.258 
2.251 

1.115 
6.142 

4.851 
4.485 

fA-69NA-l1, 
fA-UE 

FS-2035 Oupllcalo 

FS-20l8 2.262 6.058 3.196 fA-U South Br 
FS-20l9 
FS-2040 
FS-2041 
FS-2042 
FS-2043 
rS-2044 
t'S-2U45 

92 

92 
92 
92 

06 

06 
06 
06 

18 

08 
10 
10 

11 

13 
11 
11 

30 

48 
50 
O~ 

2.256 
2.258 
2.259 
2.251 
2,259 
2.256 
2.2~9 

5.823 
5.954 
5,865 
6,985 
6.006 
6,1161 
6.101 

3.567 
3.696 
l.606 
4.128 
3.141 
4 6 II 
4.442 

fA-69 Crb 
fA-69 BC 
fA-16-06 
TA-69-A Ill) 
TA-69-01N 28Ub 
TA-69S-23 28t21, 
1'A-1>95-19 A 

9FlAfT 
t'$ 2046 
f 5 ;'(J4 I 
f:; j (J 111 
I·:, ,"1,\" 
~ !; - :! () 'II) 

~~.1 :.11)'11 

92 
9 2 
9;! 
92 
9;! 

lib 
06 
06 
Ill> 
Ob 

12 
12 
III 
III 
10 

)) 
1) 
I I 
II 
1'1 

30 
lU 
I ~ 
4 '> 
)~ 

2.2~5 
2 2b2 
2 no 
" .nu 
2,2~1J 

2 11>0 

6 11>'1 
6 21,4 
5 9U 
6 . ~) I) ~, 
6 /0 
b 4U .. 

3 912 
4 DilL 
J. ",,1 
4 'I I, I 
) 'Hj j 

4 121> 

TA-19-~;-41 III kl, 
'I'A-:\9-$-41 Ulkl,. 
'1' A - I 6 W'f'f I - 05 
'I'A-I I> W'I''J'I -() I 
'I'A-II> Ol\l. H.Jt 
1'A-lb-01 

f':;-/,Jo\" 1 .. ".11' ". 

f:;--/.w,2 
r~; ...' U I) ] Y~ u~ IL Il 14 

2 
2 

21.1 
2~'1 

1 
'I 

)/ I 
OJI 

~ 

4 
DuO 
'1 un 

'I'A-bY AL 
1'A- B- 3'I'-A1 

f' /11:,4 n (II> III I j 4 ~i 2 21, I ~ lJ ') ) 'j ~ 'J(J "l'A-lh'A·I)9 
"','I 



Ii ... St .....1.. r d Hy 5I,UlUd'''' AI Stdnddld 1.:1 !.ildUddid K !j l .Hpj,.. d \ .. :.1 .Hld.t' d 

l:;'lUOU 
t 5 - 2 OOuf 

2/)60.00 
25130.00 

OevldtloH 
12~1I.48 
lHI.a9 

<JIB5.00 
<201>1.00 

(J"Vldlloll 
69530.00 
66160.00 

OtiV i.1it I 011 

UU.at 
1918. lit 

..:1 11 JU 

.;IH .10 

O"vl .. tloll 
JlO:'U .lIU 
))1I90.ou 

lh v t •.It '\In 
"~H 9:. 
ltd? 11 

~J'jUU 

tl,1 I ~ 
'HI 

Uti 

lh"v I .l' 1.ltl 

~t.! b I 
~j U! "-.. 

• S 
i!> 
tS 

2001
2{J{J2 
20n3 

14110.00 
235)0.00 
14600.00 

620.lf 
1105.111 

J44 .60 

UU.OO 
82li .00 
5H3.00 

bOIi. /) 
11211.14 

5911 64 

6UlO.00 
OJ060.00 
669110.00 

180e.04 
2525.12 
1815.12 

<: 11 .65 
054.10 
<1!1.98 

HI. )Ii 
252110 on 
) 1 HiO . 011 
2)140.0u 

19/1 
2/04 
1~1l5 

tl4 
116 
IJII 

46'11 
141 ~hl 

14 14 

0\) 

IHI 

Ihl 

1'14.td 
Illd I -1'1 

1_' u /1 

.5 2Ou4 15990.00 611 .58 6U8.00 184.46 00160.00 1485.28 111.20 15 46 I ~6611 1111 Itlll Ie II·' 10 1111 '11 II bu 

is 211u5 
15-2u1I6 
.5 ·2 Oul 
IS :1008 
15-2009 
152010 
IS  2011 
15 2012 
15 lOll 
IS-2014t' 
15-20151' 
I S-2016f 
IS-2011f 
IS- 20Ut· 
'-S-2011l" 
15- 2020r 
1'5-2021 
15- 2022 
15-2021 
t 5- 2026 
IS 2021 
is 2029 
I S-2029 
IS'2010 
IS 2011 
• S-20)2
'S-20ll 
.. S·20lC 
ts- 2015 
'5-2011
"5- 20 18 
rs-201' • 
is-20eo 
1'5-2041 
1 s-20n 
IS-20U 
"S-20U 
.-5-20U 

• 5-2046
t'5-20U 
IS-20tl 
'S-2050 
is - 2051 
t5-2052 
i5·2051 
Is-205t 
l!i 2055 
f!j 20!.6 
t!i 205J 

19210.00 
1661>5.00 
19020.00 
19110.00 
18100.00 
20280.00 
22HO.OO 
22410.00 
21040.00 
21120,00 
21580.00 
28510,00 
20140.00 
20UO.oO 
26180.00 
21050.00 
USCO.OO 
111420.00 
221150.00 
18860.00 
13510.00 
12210.00 

))!l2.00 
11090.00 
15150.00 
IS020.00 
10120.00 
160eo.oO 
Itlt5.00 
15560.00 
10100.00 
26860.00 
22010.00 
Itno.GO 
uno.GO 
16880.00 
10850.00 
UHO.OO 
8216.00 

16160.00 
U120.00 
10110.00 
11880.00 
15010.00 
14190.00 
11140.00 
11420.00 
11990.00 
13580 00 

905.69 
815.01 
811.16 
8f.8.U 
Ul.1' 
'U.Ot 
11'.25 

10U.U 
Un.52 
'16.16 

1323 ••t 
15tO ,62 
''',02
,6).01 

In6.6. 
120t .01 
1151.18 
1009 .•e 
IIIil.tO 
810.18 
616. SO 
625. n 
UII.25 
169.05 
IU.l0 
1il0 .•t 
US .•• 
802.00 
662.12
.n,36 
Ul.50 

1262.12 
IIt'.61 
650.]2 
60e .15 
125 ••t 
501.15 
181.22 
lU.U 
89•.•• 
612.16 
tl2." 
101." 
648.01 
652." 
UO.22 
511.06 
561.51 
1>45.8' 

6810.00 
61" .00 
5Ue.00 

<)161.00 
Ult.OO 
un.oo 
Ull.OO 
5151.00 
1012.00 

<1021.00 
<121'.00 
<1'11.00 

ltOO.OO 
<U25.00 

1101.00 
<2'06.00 
<1211.00 

]601.00 
4091 .00 
60U.00 

<2691.00 
un.oo 

13UO .00 
81 SO .00 
lUO.OO 
502'.00 

10610.00 
512'.00 
1185.00 
21U.OO 
UO••oo 

d610,OO 
5010.00 
HU.OO 

<2611.00 
5652.00 
6106,00 

<15'1.00 
12110.00 
6"1,00 
5112,00 
SUO.OO 
6112.00 
1111.00 
U21.00 
lIll5.00 
H05.00 
"25.00 
550a,oo 

1158.15 
645.115 
In.U 

516.e2 
}02. tl 
151.10 
011.11 
5~1.a2 

110.60 

49~. 12 

595.16 
105.01 
148 11 

511.25 
81165 
986.15 
Ul.15 
661.81 
'10.02 
582 .80 
U2.68 
U4 .•1 
621.51 

6ll .15 
826.11 

611.2C 
622.11 

911.14 
681.61 
616.16 
612.81 
60S." 
t21.0' 
560.11 
541.l2 
512.65 
689.00 
614.11 

115100.00 
89265.00 
88020.00 
611180.00 
61'190.00 
1)150.00 
£8240.00 
11000.00 
11520.00 
(0)60.00 
66110.00 
615.0.00 
5U1O.00 
59110.00 
10850.00 
£1255.00 
61100.00 
112110.00 
1))90.00 

104900.00 
580110.00 
111110.00 

11)'00.00 
11800.00 
6IItOO 00 
60890.00 

1011200.00 
11260.00 
516'0.00 
5S160.00 
1U10 .00 
811'0.00 
'2120.00 
'4120.00 
e,,'o.oo 
'1100.00 
19160.00 
54510.00 

100410.00 
81120.00 
I1no.oo 
69UO.OO 
'1850.00 
52UO.00 
59110.00 
16810.00 
50280.00 
8!i910.00 
69245.00 

H82.80 
2499. e2 
14U.5' 
1!lt2.U 
1898.12 
210t.20 
1910.12 
2010.40 
20~8 56 
1150," 
1856.6A 
1811, J2 
1119. Jl 
1111. ~9 
1981.80 
1881.14 
18U.60 
1916.12 
20st. !l2 
2!l1l.20 
1626.52 
2411. 59 
1061.20 
2118.40 
1915.20 
110t. !l2 
29e11.tO 
1915.28 
lU2.at 
1550.08 
2215.08 
22ll.oe 
258Z .16 
U15.16 
1111 .Ot 
2191.60 
2222 .08 
1526.21 
2162 .2' 
248C,16 
2460.16 
19U .n 
2511.U 
1t82 .12 
U51.0e 
2151.24 
1458.12 
240'.04 
1938.tl6 

12!>.20 
1211.00 
208.90 

... 162.80 
<18.61 
152.60 
104.10 
19), 90 
1S8.10 

<111.20 
<152.60 
<104.90 
<IH.l0 
< lila. 20 
<111.10 
<128.15 

201.90 
202.50 
190.20 
219.60 

<UII.I0 
£9.12 

121 .60 
241.60 
<80.92 
<Ill. Ii 

<110.00 
<19.81 

<IU.S1 
<'11.86 
<1•. 0e 
855.60 
Ill. 50 
121.eo 

<lle .80 
51).10 

<100.80 
<11.11 
85.10 

151.50 
110.60 

<101.00 
llt.30 
<16.91 

<11S.80 
162.30 
<85. fl 

... 102.90 
<.111 .01 

61.14 
22 0' 
23 40 

21!1 1 
48 .02 
24.24 
21.05 

H .05 
21.08 
15.40 
2441 

15. Jb 
20.9) 
H.19 

68. e5 
H.lt 
18.51 

50.49 

16.61 
19.94 
411.00 

16.46 

20 4!> 

u."J11l.0U 
:l4l1U OU 
111411 Ull 
2600.0u 
24040.00 
32))0.00 
29660.00 
31860.00 
lI900.00 
2<:1610.oU 
35100.00 
16210 00 
211900u 
21610. AU 
34900.0U 
29150.UO 
)1~6u.00 

2IlHO.OO 
29480.011 
21460.0l) 
22260.011 
210)0.00 
11040.00 
'} 10 I o. all 
2"100.OU 
21140.00 
11I6u 00 
2uUO .00 
211l0.00 
201110.00 
1~090.00 
42000.00 
26080.00 
20640.00 
22420.00 
HUG.OO 
19150.00 
;n090.00 
186)0.00 
25160.00 
21960.00 
16000.00 
214110.00 
2)010.00 
21950.00 
24110.00 
111060.UU 
21460. 00 
219)~ IlU 

2~4j l~ 

2s29 I) 
20 I j I II 
H2O Il 
191118 
2914.36 
24.:12.46 
2516 94 
2H2.46 
2694.51 
2860.80 
2960.59 
20JO 05 
24 H. 96 
10'6. 10 
2:' 19 21 
2620 12 
2190.56 
2505 80 
21 II 1 011 
19S0.tItI 
19'16 112 
1441.44 
212401 
21151 02 
2114.00 
1161.411 
I 196 00 
2.:190. H 
21151.22 
1"90.08 
4116,00 
3118.08 
2621.20 
2354.10 
1666.96 
1296.45 
1541.03 
1369.10 
1151.68 
1£05. J2 
1391.20 
1460 64 
1~41.'1 
1492 60 
1109 1) 
I 119 06 
14'>9 :.'8 
1~:'9 ~fI 

111'1-111 Uti 
*Jtd)~ !.u 

141111 lill 

12 J II 011 
/'/141111 
:'411l.llH 
]ril~ IlU 
4UtIL UO 
5~,'18 IHI 

111l10.llu 
lldtl (III 

I .j I I Ill) 
III u HI 110 
1'J1l:'1I UII 

:'Ulb CIll 
b u,n Ill! 
42111 till 
6'/ a 2 .1111 

'/11118 lUI 

5'li I Oil 
4454 1111 
5 I ~ 6 1111 
9 1,1 1111 

J'/(j'IO 1111 

111111 lilI 
b J~ 'I. Uti 
Il 1 4 II III) 

10130 (Ill 

·j'I!)" !.o 
1912 Uti 

12UOO Ull 
<. '111112 . 1111 

Slb5.utI 
'IUli . I III 
j~41.1l1l 

5 '/4 2 . IIll 
5::.20.1l() 
5hO . UU 

13425. UO 
tl116.0U 
"299.0U 
tlull . 00 
'11:;) .OU 
lo1l5.00 
114~1 00 
'j~1I2 Oil 
b~1I1 lit I 

1,/ 14 UO 
I I I " () tJ II 

/I /4 11l 
t. I I 'J I 

.'11 It I II'! 
4,1t, 4 I 
:I~ 4 J I 

• ~L!lJ ~~ 

ld'J ~~ 
4bll bl 
4~1 H 
9:. I I) I 
B'I III 
1211 (,'J 

II !II II I 
9')/ 2<1 
Sill 'jll 

~""lJ . !J 1 
4111 ~d 

S!'t tl 
~J'1 ') '} H 

4 I) oU 
4,lIl Ill. 

1"1 ilL 
.: -I. a Utili 

III 'III ~,/ 

l 4'~ !.' 
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I. Sampling LocadollS and Samples CoUected 

Sample Type of Sample Collected 

Designation Location Soil Grass Juniper Pinon Oak 

IN 250 ft X X X 

2N 500 ft X X X X 

3N 1(XX) ft X X X 

4N Gravel pit X X X 

5N Above pit X X X 


lNE 250 ft X X X 

2NE 500 ft X X X X 

3NE I(XX) ft X X X 

4NE 1500 ft X X X 

5NE 2(XX) ft X X X 

6NE 2640 ft X X X 


IE 250 ft X X X 

2E 500 ft X X X X 

3E 1(XX) ft X X X 

4E 1500 ft X X X 

5E 2000 ft X X X 

6E 2640 ft X X X 

7E Knoll X X X 


15E 250ft X X X X 

2SE- 500 ft X X X X 

35E TA-35. above ponds X X X 


IS 250 ft X X X X 

2S 500 ft X X X X 

35 TA-35 X X X 


ISW 250 ft X X X X 

2SW 500ft X X X 

3SW Trailers al TA-3S X X X 


lW Wellhead X X X 

2W 250ft X X X 

3W 500ft X X X 

4W 1000 ft X X X 

SW 1500ft X X X 

6W 2000 ft X X X 

1W 2640 ft X X X 


INW 250ft X X X 

2NW 500ft X X X 

3NW 1000 ft X X X 

4NW 1500 ft X X X 

SNW 2000 ft X X X 

6NW 2640 ft X X X 
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__ 7100~ 

Fig. 2. LO(;aliolls of sampling ~ilcs. 
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TABLE m. Elemental Concentrations in Grass 

Standard No. of 
ElementA MeaD DeviatioD Samples Maximum Minimum 

AI 650 770 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 (PPb) 12 10 14 42 4.0 
Br 40 41 40 160 2.7 
Cd <200 15 
Cl(%) 0.19 0.12 40 OliQ 0.034 
Cr 5.5 3.2 40 13 1.6 
Cu 6.8 3.0 16 14 3,3 
F 1.1 0.60 40 3.4 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 

NO:! 420 380 37 1300 60 
Pb 1.7 1.1 11 4.0 1.0 
P04 (%) 0.19 0.083 40 0.47 0.070 
Rb 5.6 3.2 37 18 2.1 

S04 690 360 40 1500 120 
Ti 46 60 15 250 12 

Zn 21 11 15 52 9.4 

aoala are reported in pan.s per million (ppm) unless olherwise noted. 
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TABLE V. Elemental Concentrations in Pinon Pine 

Standard No. of 
Elementa Mean DeviatioD Samples Maximum Minimum 

AI 200 65 18 310 100 
As (PPb) 150 60 17 300 80 
B 22 7.0 18 46 11 

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 3.9 2.2 4 7.0 2.2 
F (Ppb) 190 160 18 700 100 

Fe 87 33 18 150 40 
Li 3.4 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 4.4 4 12 2.2 
N0:3 b 

Pb b 

PO" (%) 0.18 0.077 17 0.32 0.080 
Rb 4.4 2.2 16 9.8 1.5 

S04 750 380 17 1700 19 
Ti 94 160 4 340 11 

In 34 26 6 69 4.0 

aoata are reponed in parts per million (ppm) unless otherwise noted. 

~o average wu calculated (see data in !he Appendix). 
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TABLE VIT. Elemental Abundance in the Earth's Crust 

Concentrations (ppm) 

Element Mason- Vinogradovb VinogradovC Wedepohld 

Al 81300 104 500 71300 78300 
As 1.8 6.6 5 1.7 
Ba 425 800 500 590 
Be 2.8 7 6 2 
Br 2.5 6 5 2.9 
Cd 0.2 OJ 0.5 0.1 
CI 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 0.4 0.01 0.03 
Li 20 60 30 30 
Mg 20900 13400 6300 13900 
Mn 950 670 850 690 
Ni 75 95 40 44 
Pb 13 20 10 15 
Rb 90 400 100 120 
Ti 4400 4500 4600 4700 
Zn 70 80 50 60 

Ag 0.07 0.9 0.1 0.06 
Au 0.004 0.004 
Ca 36300 25300 I3 700 28700 
Ce 60 30 50 75 
Co 25 23 8 12 
Cs 3 12 5 2.7 
Dy 3 4 6.1 
Eu 1.2 1 1.4 
Ga 15 40 30 17 
Gd 5.4 S 8 
Ge 1.5 7 1 1.3 
Hf 3 4 6 3 
I 0.5 S 0.5 
In 0.1 0.07 
K 25900 22800 13600 28200 
La 30 40 40 44 
Lu 0.5 0.2 0.6 
Mo 1.5 2 2 1 
Na 28300 6600 6300 24500 
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 0.05 0.6 0.09 
Si 277000 248000 330000 305000 
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TABLE A·I. Soil: FJemenlal Conceotrationsa 

Local ion 
AI 

('*') 
As 

(ppm) 
B 

(ppm) 
na 

(ppm) 
Be 

(ppm) 
Br 

(ppm) 
Cd 

(ppb) 
CI 

(ppm) 
Cr 

(ppm) 
Cu 

(ppm) 
F 

(ppm) 
Fe 

(%) 

IN 
2N 
3N 
4N 
SN 

INE 
2NE 
3NE 
4NE 
SNE 
6NE 

IE 
2E 
3E 
4E 
5E 
6E 
7E 

ISE 
2SE 
3SE 

5.5 t 0.5 
5.8 to.S 
S.8tO.S 
5.9tO.S 
S.7tO.S 

6.2tO.S 
6.0tO.S 
5.8 t 0.5 
6.2tO.S 
S.8tO.S 
5.3 to.S 

5.5tO.S 
6.2 t 0.5 
6.2tO.5 
5.7 to.S 
6.3tO.S 
5.9tO.5 
6.2tO.5 

6.0t O.S 
05.4 t 0.5 
6.0t 0.05 

5.8 t 0.7 
6.0iO.7 
3.0t 0.5 
1.8 t 0.4 
3.1 t 0.4 

4.8 t 0.5 
6.2tO.7 
1.3 i 0.3 
1.8 t 0.4 
2.7tO.4 
3.7tO.S 

5.7tO.6 
5.0tO.6 
4.110.05 
4.2 to.6 
2.8 t 0.5 
2.6t 0.5 
1.8 t 0.5 

.3.5 t 0.4 
1.7 t 0.3 
1.6tO.1 

24tS 
27 is 
10 t 5 
lOtS 
8 tS 

20tS 
25 t 5 

<5 
7iS 

lOtS 
11 t 5 

27t5 
23 i 5 
IS ± 5 
13 t 5 
lOt 5 
9t5 

10 t 5 

14 t 5 
9tS 
7tS 

680t 100 
620i 90 
210t 30 
180t 30 
400t 60 

S70t 90 
620t 90 
ISOt 20 
120t 20 
180t 30 
240t 40 

720tllO 
S90t 90 
390t 60 
3001 50 
260t 40 
190t 30 
180t 30 

440t 70 
130t 20 
140t 20 

2.7 to.2 
<0.2 
<0.2 

2.6tO.2 
2.1 t 0.2 

1.5 t 0.2 
1.4 t 0.2 
3.3 t 0.3 
1.8 t 0.2 
1.6tO.2 
2.2 to.2 

1.6 t 0.2 
<0.2 

1.710.2 
2.1 to.2 
2.3 to.2 
2.0tO.2 
2.6tO.2 

1.8 t 0.2 
2.1 t 0.2 
2.2tO.2 

4.0 to.S 
<0.3 

0.87 t 0.5 
0.61 t 0.5 
1.3 t 0.4 

5.7 to.7 
3.3 to.S 
0.72 t 0.5 
1.S t 0.6 
0.99tO.3 
1.6 to.3 

2.2 to.S 
2.3 to.4 
1.4 tOA 
2.8 ±0.6 
0.57 t 0.4 
1.2 to.4 
1.7 to.6 

2.8 tOA 
3.5 t 0.5 
1.6 to.3 

170t 20 
ISOt 20 
80t 20 

290t 30 
210t 20 

l40t 20 
260t 20 
2lOt 20 
200t20 
200t 20 

170t 20 
80t20 

110 t 20 
60120 

160120 

lOOt 20 

160± 20 
140120 
260120 

<100 
<100 
<100 
<100 
<100 

<100 
<100 
<100 
<100 
<100 
<100 

<100 
<100 
<100 
<100 
<100 
<100 
<100 

<100 
<100 
<100 

41 t 4 
43 t 4 

9.2 t 1.1 
9.0 t 1.4 
6.7 t 1.0 

27 t 2 
41 t 4 

140 t II 
5.1 t 1.1 
8.9 t l.l 

13 t 2 

39 1 4 
40 1 4 
27 1 2 
IS 1 2 
14 t 2 
8.9 t 1.2 
6.8 t 1.0 

18 t 2 
4.4 t 1.2 
4.3 t 0.9 

16t 2 
13 t I 
6tl 
6tl 

IS t 2 

13 t 1 
18 t 2 
6tl 
5 t 1 
6tl 
8tl 

IS t 2 
14 ± I 
9.13 

Il± 1 
612 
311 
4 t I 

lOt 1 
Stl 
212 

280t 30 
260t 30 
180120 
SOt 10 

. ISO t 10 

310t 30 
340t 30 
IS0t 10 
l60t 20 
170t 20 
190t 20 

360 t 40 
210t 20 
220± 20 
210t 20 
210t 20 
230t 20 
300t 30 

240t 20 
190120 
270t 30 

2.4tO.1 
2.2tO.1 
1.3 t 0.1 
1.2tO·1 
1.2 t O. 

2.0 t 0.1 
2.1 to.1 
1.1 to.1 
1.1 t 0.1 
1.2 1 0.1 
1.3 t 0.1 

2.110.1 
2.410.1 
21 1 n.l 
UtOI 
1.710.1 
LOt 0.1 
1.2 t 0.1 

1.5 1 0.1 
1.010.1 
1.1 10.1 

IS 
2S 
3S 

5.3 to.5 
5.4 to.S 
5.7tO.5 

4.3 to.5 
2.1 to.4 
1.7 t 0.3 

16 t 5 
9tS 
<5 

390t 
1501 
3S0t 

60 
20 
50 

1.710.2 
1.9 t 0.2 
2.3tO.2 

3.6 to.7 
1.9 to.6 
0.70t 0.5 

390t30 
180t 20 
110 t 20 

<100 
<100 
<100 

21 1 
4.21 

S4 1 

2 
0.8 
4 

1411 
5 t 1 
711 

220t 20 
140t 10 
ISOt 10 

1.710.1 
1.0tO.1 
2.6tO.1 

ISW 
2SW 
3SW 

6.0 t 0.5 
. ·1 t 0.5 
.,/ to.5 

4.5 t 0.5 
4.9tO.6 
3.5 i 0.4 

19 t 5 
18 t 5 
13 t 5 

590t 
380t 
200t 

90 
60 
30 

1.810.2 
2.0tO.2 
2.4tO.2 

2.9 to.4 
2.7 to.S 
1.7 t 0.5 

140t 20 

100120 

<100 
<100 
<100 

39 
26 
16 

1 
t 
t 

4 
3 
2 

11 1 1 
1612 
13 11 

270t 30 
300130 
320130 

2.2 t 0.1 
1.910.1 
1.710.1 

lW 
2W 
3W 
4W 
SW 
6W 
1W 

5.310.5 
5.9 i 0.5 
5.5 t 0.5 
6.0 t 0.5 
5.7 t 0.5 
5.5 to.S 
5.3 to.5 

6.7 to.7 
5.5 t 0.6 
4.8tO.6 
S.7tO.6 
5.7 t 0.6 
5.4tO.6 
5.3 to.6 

27 t 5 
24tS 
25 t 5 
20t 5 
19 t 5 
25 t 5 
24 t 5 

8101120 
610t 90 
S70t 90 
690t 100 
700 t 110 
650t 100 
6201 90 

1.410.2 
0.910.2 
1.410.2 
1.7 t 0.2 
1.6 t 0.2 
1.8 t 0.2 
1.3 t 0.2 

2.8 to.4 
1.8 to.4 
0.44 to.4 
4.1 to.6 
1.0 10.4 
1.4 10.4 
3.0 t O.S 

260t 20 
190t 20 
9Ot20 
30t20 

5201 SO 
130 t 20 
30120 

<100 
<100 
<100 
<100 
<100 
<100 
<100 

40 
48 
38 
42 
46 
41 
40 

1 
1 
t 
1 
1 
t 
± 

4 
4 
3 
4 
4 
4 
4 

17 t 2 
141 1 
11 11 
1512 
141 1 
131 I 
121 I 

270130 
320130 
340t 30 
390 1 40 
3201 )0 
160 120 
280130 

2.2± 0.1 
2.2 t 0.1 
1.910.1 
2.210.1 
2.0t 0.1 
1.9tO.1 
2.0 t 0.1 

INW 
2NW 
3NW 
4NW 
5NW 
6NW 

5.510.5 
5.4 1 0.5 
S.7 to.5 
5.8 1 O.S 
6.310.5 
6.210.5 

5.610.6 
5.1 t 0.6 
3.2 t 0.4 
2.510.4 
3.010.4 
2.4 ±0.4 

2715 
26t S 
915 

lOt 5 
II ± 5 
8tS 

660 1100 
700 J 110 
200 t 30 
160 1 20 
260 t 40 
22U ± 30 

1.1 10.2 
1.4 t 0.2 
1.5 1 0.2 
2.1 t 0.2 
2.4 f {)2 
2.1 J 0.2 

2.4 10.5 
0.4210.3 

<0.3 
0.73 J (l.5 
040 t 0.4 
0.05 t 0.5 

150120 
250120 
100 ±20 
150120 
140 ± 20 

<100 
<100 
<100 
<100 
<100 
<100 

32 1 4 
45 ± 4 
7.6 t 11 
8.8 J 1.3 

II 1 I 
11.5 i 13 

1612 
14 t I 
6 ± 1 
611 
7 I I 
SJI 

310 t 30 
250 ±20 
180120 
160 120 
220.t 20 
190120 

2.010.1 
2.1 ± 0.1 
1.1 t n.1 
12± H.I 
1.6.t 0 1 
1.3 f II 
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T ABLE A-II. Grass: Elemental CooteDtratioos· 

Location 
AI 

(ppm) 
As 

(ppm) 
B 

(ppm) 
Ba 

(ppm) 
Be 

(ppb) 
Br 

(ppm) 
Cd 

(ppm) 
CI 

(ppm) 
Cr 

(ppm) 
Cu 

(ppm) 
F 

(ppm) 

IN 
2N 
3N 
4N 
SN 

1300 ± 380 
1500± 460 
230± 70 

4400± 1300 
320± 100 

<0.08 
0.17 ± O.OS 
O.06tO.D2 

<0.03 
0.32 to.06 

<10 
22± 5 
7±S 
6tS 

14±S 
44± 10 
9O±20 

2l±2 
II ± 2 

160 ±20 
130 ±10 
16 ± 2 
31 ± 3 
20 ± 2 

<0.2 
<0.2 

2700±400 
1700 ± 260 
IS00± 220 
2400 ± 360 
2000± 300 

5.0 ± 0.5 
4.3 ± 0.4 
3.1 ±0.3 
4.0 ± 0.4 
3.7 ±OA 

3.3± 0.3 
4.4±0.4 

1.6 ± 0.2 
2.6± 0.3 
2.4 ± 0.2 
2.2 ± 0.2 1
1.3 ± 0.1 

INE 
2NE 
3NE 
4NE 
SNE 
6NE 

nOt 
460± 
260± 
280t 
220± 
lOO± 

220 
140 
10 
90 
70 
90 

0.S7 t 0.10 
0.25 to.06 
O.SS to.08 
O.23tO.OS 
0.51 to.07 
0.s3±0.08 

<.S 
I±S 

23tS 
<.S 
9±5 
I±S 

110 ± 10 
32 ± 3 
10 ± 1 
11 ± 1 
10 ± 1 
13 ± I 

0.Q7 ±O.Ol 

24OO± 360 
IS00 ± 220 
900± 140 

ISOO± 230 
2600± 380 
ISOO± 230 

7.S ± 0.8 
13 ±1.3 
9.7 ± 1.0 
6.1 ± 0.6 
6.5 ± 0.7 
4.) :t 0.4 

0.8±0.1 
0.9± 0.1 
0.7 to.l 
0.6 ± 0.1 
0.6±0.1 
0.7±0.1 

IE 
2E 
)E 
4E 
SE 
6E 
7E 

1300t 
310t 

2000± 
24O± 
290t 
lSOt 
250t 

380 
90 

610 
70 
90 
SO 
10 

0.17 ± 0.06 
0.08 ±O.OS 
0.15 ±0.07 
O.SO ± 0.07 
0.19 t 0.07 
0.31 to.OS 
0.61 to.08 

<.S 
<.S 

13± S 
11 tS 

<.S 
lOtS 
lOtS 

SOt 10 

42t 10 

4t2 

6±2 

51 ± 
34 ± 
29 ± 
12 ± 
so ± 
6.2 ± 

13 ± 

5 
3 
3 
1 
5 
0.6 
1 

<0.2 

<0.2 
<0.2 

14OO±210 
%O± 140 

2100±310 
980± 150 

2700± 400 
1300:t 190 
14OO± 220 

3.9 ±0.4 
2.1 ±0.2 
9.6 ± 1.0 
2.1 ± 0.2 
2.5 :t 0.) 
1.6 :t 0.2 
3.S:t 0.4 

s.O:t 0.5 

S.O± 0.5 

0.9±0.1 
1.5 ± 0.1 
1.6± 0.2 
1.1 ± 0.1 
0.8 :t 0.1 
0.8:tO.1 
1.0:t 0.1 

ISE 
2SE 
3SE 

330t 
260t 
240± 

100 
80 
70 

0.33 to.06 
0.24±0.04 
0.32 ± 0.06 

8±S 
9±S 

14±S 

13 t 10 
86±20 
9O±20 

17± 2 
8:t2 
8±2 

12 ± 
2.7 ± 

33 ± 

1 
0.3 
3 

<0.2 
<0.2 
<0.2 

1500 ± 220 
400±60 

2100 ± 320 

3.3 ± 0.3 
3.1 ±0.3 
7.6 ±0.8 

6.6±0.7 
4.8:t 0.5 

14 ± 1.4 

0.9±0.1 
1.0:t0.1 
0.9±0.1 

IS 
2S 
3S 

290t 
250± 
240t 

90 
70 
70 

0.19±0.04 
0.27tO.04 
O.39tO.06 

12 t S 
lOtS 

<.S 9O±20 <3 

13 
25 
IS 

± 
± 
t 

I 
2 
2 <0.3 

1l00± 160 
1600 ± 240 
6OOO±890 

3.9 ±0.4 
3.5 ± 0.4 

13 ±1.3 6.9±0.7 

0.6±0.1 
0.7±0.1 
0.7±0.1 

ISW 
2SW 
3SW 

460t 
2S0t 
240t 

140 
70 
70 

0.31 to.OS 
O.29±O.OS 
0.31 to.07 

21±S 
9tS 
<.S 

22± 10 
4S± 10 

ISO± 30 

6±2 
6±2 
S±2 

3.9 t 
19 ± 
23 ± 

0.4 
2 
2 

<0.2 
<0.2 
<0.2 

34O± SO 
1300 ± 200 
56OO±8S0 

3.9 :t 0.4 
3.5 ±0.4 

13 ±1.3 

9.2±0.9 
7.6tO.8 
3.9± 0.4 

1.2 ± 0.1 
0.7:t 0.1 
0.6:t 0.1 

IW 
2W 
)W 
4W 
5W 
6W 
7W 

1500 ± 
600t 

1100± 
SlOt 

1200 t 
7lOt 

460 
180 
340 
240 

3S0 
210 

0.81 t 0.12 
0.37 ±0.1l 
0.72 ±0.l3 
0.48 ±0.10 
0.96±0.14 
0.59 ±0.10 
O.20tO.06 

34±S 
<.S 

12± 5 
26±S 
12± 5 
29±S 
II ± S 

100:t 20 
44±10 

2oo± 40 
32± 10 

1O±2 
1O±2 

42t4 
16±2 

77 
98 

ISO 
69 
91 
72 
37 

± 8 
±IO 
± IS 
± 7 
:t 9 
± 7 
± 4 

<0.5 
<0.2 

<0.2 
<0.2 

1600 ± 250 
1900±280 
4200 ± 630 
94O± 140 

2)00 ± W) 
2400:t 370 
2000± 300 

6.9 ±0.7 
4.1 :t 0.4 
S.9:t 0.6 
3.2 :t 0.) 

13 ±Ll 
2.1 :t 0.2 
5.1 ±O.S 

).4±0.) 
6.8 ± 0.7 
9.7 ± 1.0 

11 :tLl 
7.6:t0.8 

3.4 :t 0.) 
1.3 :t 0.1 
1.2 :t 0.1 
1.6 ± 0.2 
1.5:t 0.1 
1.0:t 0.1 
0.8 ± 0.1 

INW 
2NW 
3NW 
4NW 
5NW 
6NW 

SSO± 
540:t 
190:t 
390:t 
220:t 
150± 

260 
160 
60 

120 
70 
50 

0.29:t 0.08 
0.62 ± 0.11 
0.13:t 0.04 
0.22 t 0.04 
0.25:t 0.05 
0.32 ± 0.05 

7±5 
17±S 
II :t 5 

<5 
<5 
9±5 

47 ± 
24 ± 
5.9 ± 

15 ± 
17 j 

19 ± 

5 
2 
0.6 
2 
2 
2 

1900± 280 
41O± 60 

11100 ± 270 
970:t 150 

2300:t )50 
1900 ±21.)() 

5.2 ± 0.5 
6.) ± 0.6 
8.1 ±(UI 
4.3 ± 0.4 
6.3 1- 0.6 
2.11 ±0.) 

1.1 ± 0.1 
I I :t 0.1 
0.6±0.1 
0.9101 
0.7 i 01 
0.7±0.1 
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T ABl.E A·III. Elemental CODcentrations-

AI As B Ba De Dr Cd CI Cr Cu F 
Location (ppm) (ppm) (ppm) • (ppm) (ppb) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

IN lOO± 90 0.11 ±O.OS 28±5 26 ± 3 790 ± 120 3.7 ± 0.4 0.40 ± 0.04 
5N 5OO± 160 0.08 ± 0.02 11±5 9.5 ± 1.0 0.13 ± om 1S0± 120 4.7 ±0.5 0.30 ± 0.p3 ' 

INE 400± 120 0.10 ± 0.0) 16± 5 33 ± 3 1200 ± 180 4.0 ± 0.4 0.40 ± 0.04 
2NE 210± 80 0.05 ± 0.02 22± 5 5.5 ±0.5 1100 ± 170 5.9 ±0.6 0.30± 0.03 
3NE 250± 10 0.06 ± 0.02 21± 5 6.3 ± 0.6 0.11 ± 0.02 1200 ± 180 3.0 ± 0.3 0.\0 ± 0.01 

IE 260± 80 O.lO±O.O4 23±S 3S ±" 0.1O± 0.02 1300 ± 200 2.0 ± 0.2 0.10 ± 0.Q1 

2E 240± 10 0.06±0.0) 24±5 22± 10 12± 2 42 ± 5 <0.20 920 ± 140 2.9 ±0.3 4.7 ± 0.5 0.30 ± 0.03 

3E 200± 60 0.06±0.02 18 ± 5 1.6 ± 0.8 0,20± 0.02 460± 10 2.9 ± 0.3 0.10 ± 0.Q1 

4E 140± 40 <0.02 16± 5 3.1 ± 0.4 350± 50 5.0 ± 0.5 0.1O± 0.01 

51! lSO± so 0.04±0.02 15± 5 4.3 ± 0.4 0.22± 0.02 540± 80 3.5 ± 0.4 0.1O± 0.01 

7E 280± 80 O.lS ± 0.02 16±5 52±20 21 ±2 3.8 ±0.4 <0.20 480± 10 1.6 ± 0.2 3.6 ± 0.4 0.10 ± 0.01 

ISE 480 ± ISO 0.15 ± 0.04 l1±S 290± 50 29± 3 5.7 ±0.6 <1.0 460± 70 1.5 ± 0.2 4.0 ± 2.0 0.20 ± 0.02 

2SO± 10 0.08±0.02 21 ± 5 3.2 ± 0.3 O.lO±O.OI 800 ± 120 5.9 ± 0.6 0.20± 0.02IS 

23±S 31 ± 10 14 ±4 3.6± 0.4 0.10 ± 0.10 11O±1l0 1.7 ± 0.2 3.5 ± 0.4 0.10 ± 0.011SW 330± 100 0.06 ± 0.02 

IW 31O± 90 0.14 ± 0.04 22± 5 34 ± 3 0.13 ± 0.01 990 ± 150 2.9 ±0.3 0.60± 0.06 

2S ± 10 11 ±2 30 ±3 0.25 ± 0.10 llOO ± 170 2.5 ±0.3 5.9 ± 0.6 OAO ± 0.04 2W 250± 10 <0.03 34± 5 
180 ± 40 12 ± 2 21 ± 3 <OJO S30± 120 4.0 ± 0.4 9.4 ± 0.9 0.30 ± 0.03 3W 520±220 0.08 ±0.03 27 ± 5 

24 ± 2 51 0.10 ± 0.\0 1400 ± 210 4.6 ± 0.5 7.7 ± 0.8 0.30 ± 0.03 4W 460 ± 140 <0.03 50± 5 83±20 ± 5 
22 ± 2 65 ± 7 <0.70 2000 ± 290 4.7 ± 0.5 10 ± 1.0 0.40 ± 0.04 6W %O± 290 0.06±0.04 29± 5 220±40 
1412 18 ± 2 <0.20 780 ± 120 1.9 ±0.2 4.7 ± 0.5 0.30 t 0.037W 430 ± 130 0.06±0.02 2215 44 ± 10 

32 ±3 970 ± 150 4.1 ±0.4 0.10 ± 0.01INW 300 ± 90 0.08 ± 0.04 21 ± 5 
.- - ..-----
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TABLE A-IV. Piioa: EJeIMDlai CODCeDtratioaS· 

Locatio. 
Al 

(ppm) 
AI 

<PP-) 
B 

(ppm) 
B. 

(ppm) 
Be 

(ppb) 
Br 

(ppm) 
Cd 

(ppm) 
CI 

(ppm) 
Cr 

(ppm) 
Cu 

(ppm) 
..' 

(ppm) 

2N 
3N 
4N 

14O:t 40 
19O:t 60 
130 :t 40 

<0.03 
0.09:t 0.03 
0.18:t 0.04 

18:t 5 
14 ± 5 
22:t 5 

19 ±2 
1.9 ± 0.8 
5.0 :t 0.5 0.10:t om 

320 ± 
230 ± 
420:t 

50 
30 
60 

2.9 ± 0.3 
3.6 ± 0.4 
3.1 ± 0.3 

I 
0040 ± OJ)" 
0.30 ± 0.03 
0.30 ± 0.03 

4NE 
5NE 
6NE 

220:t 10 
140:t 40 
180:t 60 

O.tS:t 0.03 
0.10:t 0.02 
0.11:t 0.03 

22:t 5 
21 :t 5 
11 ± 5 

15 :t2 
5.1 ± 0.5 
9.9 ± 1 

280:t 
410 ± 
330 ± 

40 
70 
50 

4.2 ± 0.4 
2.8 :t 0.3 
2.3 ± 0.2 

0.10 ± 0.01 
0.10 ± 0.01 
0.10 ± 0.01 

6E 140:t 40 0.15 ± 0.02 25 ± 5 21±10 18 ± 2 6.0 ± 0.6 <0.30 400 ± 60 1.4 ± 0.1 2.2 :t 0.2 0.10 ± 0.01 

2SE 
35E 

250:t 10 
310 ± 90 

0.20± 0.03 
0.11 ± 0.03 

11 ± 5 
28 ± 5 28±10 13 ± 2 

5. 1 ± 0.5 
8.3 ± 0.8 

0.10 ± 0.02 
0.20 ± om 

260 ± 
370 ± 

40 
60 

1.9 ± 0.2 
3.6 ± 0.4 

7.0 ± 3.0 
2.5 ± 0.3 

0.20 ± 0.02 
0.10 ± 0.01 

25 
35 

230 ± 10 
290 ± 90 

0.08 ± 0.02 
0.30:t 0.04 

19 ± 5 
18 ± 5 

11±1O 8±2 1.1 ± 0.2 
1.3 ± 0.1 

<0.20 
<0.50 

440 ± 
230 ± 

70 
40 

1.0 ± 0.1 
1.8 ± 0.2 4.0 ± 1.0 

0.10 ± 0.01 
0.20 ± 0.02 

35W 220 ± 10 0.21 ± 0.03 46:t S 9.4 ± 0.9 4000 ± 600 4.1 :t 0.4 0.20 ± 0.02 

5W 280 ± 80 0.19 ± 0.04 23:t 5 55 ±6 0.05 ± om 110 ± 110 2.1 ± 0.2 0.70 ± 0.07 

2NW 
3NW 
4NW 
5NW 
6NW 

1OO:t 30 
290 ± 90 
200 ± 60 
230 ± 70 
120 ± 40 

0.18 ± 0.05 
0.15 ± 0.03 
0.14 ± 0.04 
0.08 ± 0.02 
0.09 ± 0.02 

11 ± 5 
11 ± 5 
23:t 5 
25 ± S 
23 ± 5 

<100 24 ± 4 

41 ±4 
9.1 ± 1 

29 ±3 
3.0 ± 0.3 
3.6 ± 0.4 

<8.0 

460 ± 
39O:t 
450 ± 
250 ± 
330 ± 

70 
60 
70 
40 
50 

6.8 ± 0.7 
5.2 ± 0.5 
3.3 ± 0.3 
4.8 ± 0.5 
2.1 ± 0.3 

<15 

0.10 ± om 
0.10 ± om 
0.10 ± om 
0.20 ± 0.02 
0.10 ± 0.01 
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TABLE A-V. Oak: Elemenlal Concenlralionsl& 

AI As 8 Ua ne Ilr Cd CI Cr ell ... 
Lon.lion (ppm) (ppm) (ppm) (ppm) (ppb) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

2N 860 ±260 0.44 ± 0.07 81 ± 8 12 ± I 65 ± 10 3.5 ± 0.4 0.60 ± 0.06 

2NE 300 ± 90 0.07 ± 0.03 62 ± 6 3.1 ± 0.3 200 ± 30 2.9 ± OJ 0.20 ± O.p2 

2E 7W ±230 0.16 ± 0.04 69 ± 7 16 ± 2 0.34 ± 0.03 230 ± 30 2.4 ± 0.2 0.20 ± 0.02 

ISE 370±11O 0.20± 0.03 48 ± 5 25±1O 18 ± 2 5.3 ± 0.5 <0.20 260 ± 40 2.2 ± 0.2 5.5 ± 0.6 0.10 ± om 
2SE 650 ±200 0.13 ± 0.03 63 ± 6 18 ±10 29 ± 3 3.4 ± 0.4 <0.20 300 1 SO 1.9 ± 0.2 7.3 1 0.7 0.20 i 0.02 

IS 350 ±110 0.10 ± 0.04 66 ± 7 5.3 ± 0.5 280 ± 40 6.5 1 0.7 0.20 ± om 
2S 580 ±tHO 0.14 ± 0.04 79 ± 8 73 ±20 90 ± 9 5.3 ± 0.5 <0.20 280 1 40 3.3 ± OJ H.I ± 0.8 0.40 ± 0.04 

ISW 470 ±l40 0.12 ± 0.04 48 ± 5 5.4 ± 0.5 3HO ± 60 6.9 ± 0.7 0.20 ± 0.02 
2SW 210 ± 60 0.l4 ± 0.03 49 ± 5 2.2 ± 0.2 240 1 40 6.4 ± 0.6 0.20 ± 0.02 

Fe u Mg Mn Ni NO) Pb PO" Rb SO" Ti Zn 
Location (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

2N 

2NE 

2E 

ISE 
2SE 

IS 
2S 

ISW 
2SW 

350± 70 4301 86 <0.9 190 ± 20 <0.6 

190 ±40 220 ± 43 <0.9 1900 ± 190 230 ± 20 

280160 390 ± 78 120110 2800 ± 280 930 ± 90 24 i 3 liB 2 

180 ± 40 OJI ±0.03 2300 ± 230 500 ± 100 4.8 ± 0.5 80 ± 10 <3.0 11 00 ± 110 18 ± 2 200 ± 20 34 ± 10 26 ± 3 
150 ±30 7.1 ± 0.7 2400 ± 240 550 ± 110 4.01 1.0 1101 10 <3.0 14(X) ± 140 26 ± 3 290 ± 30 

140±30 450± 90 lOO± 10 IH0011HO 4901 ·50 
210 ± 40 5.4 ± 0.5 2800 ± 280 590 ± 120 4.4 ±0.5 130 ± 10 3.01 1 2500 ± 250 5.9 ± 1.2 990 ± 100 30 ± 3 30 ± 3 

240 ± SO s(x) ± 100 190 ± 20 16m .t 160 250 t 30 
170 t 40 X70:t 170 120! 10 Il)("Xlt 160 1XO! 40 

"lrhldllt:lCnl solillple lor where no dala arc repOrlc·(1. Um;t;rl:lIlllles represcllt all.dylical un..:erlilIIlIlCS. 
,-_.....:.-:..::...::.-....:..:::.:...~:.::." ..- .._------ --"_ .. "- -:=.::.--=-:"-~-=:.::..::.;~ 
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J.oe .at_....., ~...~ CKIIUIDW __ tMC. ....~ 
J1aSr. at'" f1~ "... of t.brI ....UDI ..I.d MalUMrl... -=tiara 
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to .. E EdI Dt to tile c1aeun pia. 
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"all c: I.d ..... to Addnna .. AnlfytfCIIIn........... from DlMectf1c Ct. 

for .. TA4I. 'J'IL.I5 IurfaoIlmpoUndnwlt ao.n 


The pur'pC)M of tNI report is to addr... Item 4 of the NoticI of DeIdIncr (NOD) from ... 
"Hew MIIlCO EtiWorIrtent 0IpatIment (NMED) to the LeI Alamo. NdonaI LabonItoty (LANL) 


a...d MIy 5,1*, lot ... -Amenc:m.nt 10 the Cloture Plan for ... Teenlk:llJ Area as, TSL-8S 5 

fkI1Ice ~. dated Odobet 1993. The following .. fIIim .. hm .... NOO: 


~ 2.0. IiIfPO"IIII to NMEO', ,..", of CIoIln Plan DIIIJpprovsI, ". 2-3, 
PI/II1I(I'IIPIt 3. .".",...",. 01 ".",..,.,. ..,.dIIl: ....... In ". IIOIIa 

...." lit ,.. "."".., w1fII ",. .W,OC ....,.... _ ". .."" IWUIIIt'Ig In 
_., 'r......" • ..., LOGa. 

~tkNJ dIM t6a1ectrlc 0111. I'IIICtIUJIIy fOr ". foIIotwIItg ...",.: 

• 	 ~ to «t:UnIttIIy ttetetmlntl the ptW8fJCtI of ~ ... f86UII of /h(J 

I'I7tUkinf IIIfect fI'Dm tIHI dlelfK:trfc waste 011; 

1M pnJIIfIfICtI of wuts 011 In the tIOII I~ IhBI a IIIlIk t:JCt:t.JmJd IJf'IdBr the 
lIUffactI /trfIOf,IndmIIn and 

• 	 ~ __ t:OMtifutInts .... patt of the 0fIfW sf __..." fllll'lBl3lBd 
1/ fie SIfIM:tI /t'npourIdmBnt. 

ThII ,.,., CCNiItI 01 .... parts wtich coIIec:Ively adchII .. Issues niNd In 118m 4 of I1e 
NOD. FnI." rIPO'1 ..... the propoaed .., to 1ddr811 .. ...,..... II~ from 
d ••ctrIc .... 01 tar the TecMIcaI Area 35 (TA-3S). TSL-85 ..... ~ • LANL 
1'he PffIIWY ~""""...,.....Imb oIquarltltItkM (lOQ) tram __0I"~ 
.~ceed ~ 8CtIon teveII for Iix aanIvoIdIa 0f\1IftIC oornpcuIdI (SVOCa). TheIe six 
svoc. of c::cnc.n .. m-benzIdine; fH~.;~; 
3~r:idIne;2.~and2~1I'IIxtuN:8ndh.act"'abellzate. 
1'he sec:Dld patIcn 01 .. report 1dr:hI... 8IICh of the ............101'.........,., of 
.. dlll:tic....01.,. lie NMED lilted in 11m 4 of the NOD. ,... tInII parIaft of ..... ftIP(It 
«tea IIII .......of IIdton IevIII whk:h ..... betow deIedJon ImlllIor IP8dftc CGftItituents. 

fThe faIoiIing II .. PftIPCI••d pIIn tor ~ .... ~ .......... tram .. dl'lctrIc ,.
01_" TA-35. TIL........ 1mpcu'tdrnInt doIute. 1'be.,.......011 ... peviouIwen 

.,..................oIconcem.... the conotmI ......."... taED In..May 5. 

, ... NCO. ".pIIn 1ndI1dII:.....,.....1ocdot1a.....111"•• 11 a.oa.... obtIIMd; 

..,... 01 ..-.,........ *"'~ dIIIIgnId to nduce fIJI .................C'WJS8d 

by ,.,..CJINft~: a...-.nent.' neo.aaty. to include any ........dltlcted: and 

,....,.~ ....... didilid by hi .... ~ 


M 4Ma' I ~ In .....Itnent to lie doan plan. IfWytIcII dItII IDt .. II'lIPtY Of .... sol 
...,... ~ In PhMeI • Ivough V .... rniued holdlill ... hid -..rag... f8CIOvery 
,... 0 iatde of .. U.s, EnWonmentli ProtectiOn Agency's (EPA's) IImI1I. or hid interferMce 
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from nontIazIfdouI conatituentl (dielectric waste 011). All a reautt. additional aamping. 
f......... of ... unpUng that yIefded poor analytical data. was proposed .. Phase VI 
~ In Seeton 3 of the amendment to the cfosur. ptan. 

The prevfouI ..mplng Induded only CWO locations for which the presence of total petrosaum 
htdlocM:Jonl (TPH) was ...sIed. N.1he two Phase V corehofeItvough the bottom of the 
~ the IUtfIcI .......... 81 waH II a quality 8IIUIW'IC8 IUffacI umpIe.... found 
to cantai\ TPH In the ,.. of V7 to 314 par1I per mllnon. TherefDf8. I. proposed that II of IMI 
"..... VI...,.. bo ..aIyzed for TPM. ThII wiI help delineallt .".ext8ftt and magrAlde ofany 
TPH conIIrrinIdon In ......where tnterferanca ocamed. In 1ddIdon. thel8fl1plet aIIeded 
dIa1nglhll event .. be IIIbjedId 10 more rIgoroua .n8ly1lcal de..."" meIhodI ptot 10 IWdyIII 
tID ..... hit the lOwest poaI:JIe LOOs are obtained. These cleanup rn.athodI Include gel 
pamedon ~ (OPe) and. If necesury. 8ddIbaM rxdlonfng. 11iI approach .. 
c:'ION"tlnt .. EPA', 'Wsk AII....,..nt GuIdance for Superfund. VakIne I. Human Health 
Eva.aon ...... (..-.rt A)· (RAGS) (EPAI54O/1..e9JOO2. December 1189). SecIan 5.3.2 of 
AAOS, wNc:n dIQ••• unUlU8lty high ""antJtatIon Ilmitl. IUgg8ItI ~ ..-ng cleanup 
meIIodI to f8m0Y8·lntefferences. 

OPe (EPA MIttIod 3640) is a sae 8xdusfon deanup tectlnicJIe for a broad range of sernIYolatile 
0fg8n6ca ... pedddeI. It Is capabfe of saparating high motec:ua. weight material from the 
SIII1JIe ~ It hall been used succeSlfully for .., of the sernNoaatIe bale, ~. and acid 
~ ...odatId wtIh the EPA priority pollutant and the Superfund target compound liAs 
for OIl c:hromIiogIaph/maII spectrometer analysis for aemivoIatiIes. This cleanup method wiI 
be IIA*ed to .. of lie PhaIe VI samples. 

If ..anaIyticII rauIts ItiIIIndcata elevated LOOs. addlbase partttJaning Is Ploposed. AddIbase 
petdIIonIng (EPA Method 3850) Is a liquid-liquid dean"" rneI10d to aeparate anaIytes from 
...,........ aNIIyt8I UIing apH adiuatment. It can be used for daanup ofpe_DIet.In wasta prior 
to...... Ttwae of the SVOC. of concem (nHMmzidine. n-niIro8odmethy. and 
~) •• not i'lduded on the lilt of ~ CU'IWttIy known to be..-1tIJd br Itis method. Therefore. it Is proposed that this cleanup method first be 8R)lied to 
~ a few aampIes coIeded at locations for which GPC dearq) was c:onduct8d but elevated 
L..CX'aIwere ..obtained. if any. The reaultl wII then be evaluated to d8t8nnina II the pt0cedut8 
..... worked tor .. 01 the six SVOCs of c:oncem. If so, the ackitue parftoning c:ieanJp 
tICh1ique .. be ~ ID ......,. coHect8c:t from aI of the preW:M Iocatona tor which high 
lOOI ..... obtained. 

The Inat ~ ...... wtCh the lowest Loa. poaal* wII be evaltaated to c:IetIInnine if any 
~... 0DftIiItuer* were detected. AIrJ constiluantI dat8c:tld wiI be included in the 
...~ .... cablllllon • dItaIlad In Section ~ of ................. to the cIoIln plan. If the 
f1Ik _ ...... Ihows ., ~ rtIk. r8f'Mdltlan adtvfI8s .. be initiated. A plan 
.....10 the PftIPGMd ...., 8dIanI wiI be IWmIaad ID NMEO for 1PJ)I'OV8I• 

.... RIIyticII ....... IncIcat8 elevated t.OQa anar the UIIng addIbae partitioning cleanup 
tIIIcn'lique. ~ wiI be taken to ,."...... the TPH COI"ItanW1aIIo ThIs" be conduded 
i'I _octdon with InJ rwnedIatIon ac::tMtieI driven br the rtak •••1IITIII'It resuIL ., the risK 
MlIllm8ftt daeI not indicate the need for cleanup me......... TPH cont8I'1W1ation ... be 
rwnedated to • level wf'Iid1 wiI not 1nter1e,. with SVOC MaIysis. A plan b .... t'8f118diation. 
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.,... on .. II1IIIrtIcII rllUhl for TPH, wi" be aubmltted to NMED for appt'OvaI. ThiI plan wII 
IndudI _VIIIIon Of TPH-contamtnal8d 'Otll. An on...... mobile IIbonItafy wII prcMde qutc:k 
~ TPH ...... Once the 101. with TPH contan'indon .. AIfIIOV8d to aIevet where 
no ~ II "......nt. confirmatory sampln wUI be COllected and eent to an 8II8¥Ic8I 
IIbofaDy to dltIm'ine the preaence or absence of the svOCe of concem. If ... svOCa .. 
found 10 be prelent. bt aggregate r1Ik wltl be recalculated to detem*Ie • the .... poses an 
~.... I.doII.1WtrIeCIadon actMtIel wiD be inftlat8d and • plan IUbmiU.ed to NMED • 
for 1AI'OVaf. 

NMED fIIIIId ..... ruaona _ to why remediation of the dielectrtc waste 01 is necessary In the 
Mar I. 11M. NOD. The foUowing II a dJscuulon of how the,., detailed abOve adci"esseI each 
of ... IIIIId Items. 

1'he IrIl fMIOtI NMED pn.Mded for the necessity of delec:trfC waste 01 ,..,wd.., 1181 fotJows: 

.fnIbIty to acc:wateIy deterr'nlne the presence of sernIvoIatIeIaa a I88Uft of the masking 
aftect tom fle cIaIecb1c waste otl.· 

The propo••d pal•• detailed above. pt8S8nts a course of adIon that indudes various effofts 
to PNW'el1t furt1er m_dug effec::tI and to obtain tepRtsentaUve data of tdgh quality. ThIs course 
of &Ion Indud....nsMt ~ of several .... 8IIOcfal8d wtd1 Ihe former TSL..a5 
.....~ T'heM nas Inctude the 8t88 beneaIh the location of the former uface 
~ the ... below the approximate location of the former ~ storage tank 
Iftd atIOdaIed pipi1g. Md ..... profedin; downwMIlnIO Mortanc*Mt c..yon along the most 
..., _... In IddIon to lie Phase VI sampling event. rIgcxous cleanup tachnkaues (I.... 
OPe .. D:f.baIe ~. If necessary) are proposed pfOr to a18IyaI8 of the ~ 
0CIIectIId durin; Phate VI to ensure the that lowest possIH LOQs are abtaIned. Collectively • 
..... eIortI .. IPIdfICaIf dIIld8d toward addr8IsIng 1he ...... 1nabIity 10 d8tarmJne the 
pre••nee «1bIenC8 of the SVOCs of concern and. thus, abtaInlng quality anaIytIcat data that 
can be .... 10 fII1her ••eu 1he need for adcItional c:Ioscn activities • the TSL-85 uface 
impoc.rIdment .... 

The MOOnd reason NMEO ;ave for remedation of the dielectric waste oi is the following: 

-rhe presence of waste 01 In the soli Indcatas that a leak occurred under the StR'face 
~. 

It .. 1IgI" ..1M Pf8I8IICe of waste 011 in the 8011 beneaII the IGcation of the former TSL...as 
....... fmpoundrnn Irdca..... a leak may have occuned under 1M IUtface impoundment. 
HowewJr........ of ... "- V COt'8 ..... from baneaIh .. Irnpouncrnent Ilickated that 
TPH OOIIdImfnIIIDn .. only puent In the 1UIface... TIlerafore.... extent of vertical 
mlglalion billow..~ II not extenaIwe. T'he proposed PIae VI ...1pII1g wIIlnctuda 
... 101 ~'I' col.cfIId •• dIpeh of ~ _ tID ..... feel at 1ocIIIb-. within '" 
.........~ Samples wII be anatyzed for voIItIe cwganIC cornpounda (VOCa) 
br Method aeo. SVOCI br MdIod 8270. peatlcidellhelticlllld poIyddorinatad bfphenoIs 
(PC8e) bf .... 1hodI108Or'8150.111d metaII by MIthodIIOOQ.I7OOO. 1'hII data .. be used to 
d • ....,... .... ft1IIJIIudI of any c:ontamination below lie ~ 
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• II ... .......11 to IDIow EPA guldltlce on ..,.,atIng aoareg_ Itsk • ."...".. kI EPA's 
fWIS. an ..._ ..... AAOS, an aggregate rIIk wII be ClfCufleld to deIermine II .. 
...,___ dille II ... poNd at bI .... Acllcullion on lie oafcufIIfaft of...,.... ... 
IIInciudId In IIGIon 4.2 of........... to the doIur8 ptan. If. II dlll'n_ ... the .... 
............... rtIk, ............,.... ptt'fonMd.......... tDby NIe) 
and LML a.nup.. IIe...... be 00I1IIderId comp••when......dImoI...... 
..III..nat...Ift~ .... to tKnan heaHh OIf1e.,..wlllllnt. 

TN Nd Ind ....".on for remecIaIIon of till clllIc*1o .... 0111 • follows: 

............... COMaIuentI .... part of the avenIII ....... gIMf8Sed at ... 


..... 1mpoundmInt.• 

............."'GIRIIIG fill ClOS'IIftlent In that theword ~rI'........ No... 


......... fIftII_d • lie former TSL-8I ~~ LANL , ...._ til 

OOIIIi•••••IIfrII........conetHuenIIthalmay............................. 
.. ""1Id ...... Impound'nent. Hazan:IouI ......may be ......nt ...... lie 
.... 01 ..........priIIftOIln the W8ItI ..... nICIIIIvId In ...~ In 

............. ...,..,. ......., II1d .....,... IncIcatId .. 
..,1I.nee 01 ...... 
...............iiIIhougbdataqualty...notflfgh. TbePRlPOledPh8le VI ~.. 
PAMdI.1ft ......dIIIinnIn..on of the pnIience Of 1IbIIrice0l ....dau8 consIIuentI .... 
... •...........OonIIIuenII..dellctldaUhe................dlkpatln...Ypoeed 
..............>:....
·tMIIuatBd In ac:Con:fanC:e ... EPA.. RAGS. The ..... aI .... .... 
cIIpII _ •••••n....be.......byNMEDatLANLtDdItermfI................• "*'~_tD...........or the envfrur.mentm:l ......or_bthIrl8ftl8dlallon 

...,............,It.. lite • 


...,..........." ..PhIIe VIIIft1PInG, ., agptgatI dIkClbMon may be....IIIY 

to.................~ rfIk. AttyCORllCltulrDdlfaclldd beinl:fudllj In... 

ClllculllDft........~ In............COI~aaIon IIMfI maybe...beIaw.... 

..••1.. 1mIIS·......... by the 1II8IytIcaI~.. 8ec:danI 5.3.1 and 5.3.5 aI RAGS 

dIaI_ haw. to Miti.I.""..... below qulllIIIaIOft IImIII when no ....... conatIuents 

....,...••r::llCltl .,,01........... The 
~ tDrc:all:Ualng ......... risk Ift'I tor 

d.II). will .eon ..... bIIaw I.0OI. • "I.mid In SecIan 4.0 d ... 8IIIIftdmant to the 
.....pIIn. II ....on EPA.. RAGS. 1be foIowtng .. part aI.. llDOIdutW. 	 .1 

t 

... of .. _,,,'1 IIPIcIfIc L.OQa exceed the cabllaled ............. acIon level, 

,< ___ 00I1IIdIrIIIon .. nee•••..,. 	 .,, 
f .• 	 For...CORItIUInt.lthe 8CIIon .........11M or .... 10 onHtaI.. 
l 

LOa ........... lie 00ftIIIuInI .. not be InctIIdid In .. CIIcuIaIIon of 
...........d Index or........... ThII......on MOS.whIcb call tar 
...... lie LOa 110 be UIed... cor.caltlaloil far ~ below LOQs. 

i, 
,. 
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