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1.0 INTRODUCTION 
Eberline Services/KSL-HENV has prepared this site sampling and analysis plan as an 
addendum to the TA-21-57 AST Diesel Fuel Oil Environmental Assessment and 
Characterization Sampling and Analysis Plan (SAP) to describe sampling and 
contaminated material handling activities associated with collecting data to respond to 
New Mexico Environment Department comments on the TA-21-57 Above Ground 
Storage Tank Diesel Fuel Oil Environmental Assessment and Characterization report 
(Characterization Report). A copy of the comments is provided as Appendix A. This 
addendum addresses the last two bullets listed in NMED's comments pertaining to 
providing additional extent characterization and the use of a field screening test kit to 
guide the investigation. This SAP Addendum will be implemented in conjunction with a 
detailed Activity Hazard Analysis (AHA). 

This SAP Addendum is organized into three main sections: project description, a work 
plan, and quality control procedures. The work activities for this SAP Addendum 
include: 

• Mobilization 
• Drilling 
• Sample Collection and Analysis 
• Project Report Preparation 
• Material Management 

1.1 Scope ofWork 
The purpose of this project is to further define the vertical extent of contamination and 
confirm the horizontal limits of contamination defined during the initial sampling and 
analysis activities. The scope of work for this project is to drill investigative boreholes 
adjacent to previously installed boreholes and extend the new boreholes to depths below 
the contamination zone identified during the initial sampling and analysis. Specific 
activities to accomplish the drilling and core sampling are provided in the Work Plan 
Section of this document. A schedule for the completion of the investigation is provided 
in Appendix B. 

The purpose of this SAP Addendum is to document the objectives, rationale, and 
procedures for collecting, analyzing, and managing environmental samples taken from 
this site. Sampling methods for the investigation are in accordance with the objectives 
and procedures described in Chapter 1. 0 Soil and Groundwater, Sampling and Disposal, 
from the Guidelines For Corrective Action (New Mexico Environment Department 
[NMED] Petroleum Storage Tank Bureau, March 13, 2003) with the following exception; 
the "New Mexico Environment Department TPH Screening Guidelines" (February 28, 
2003) levels for TPH will be used to determine the contamination boundaries. This plan 
outlines the methods and procedures to collect samples and gather data of sufficient 
quality and quantity to adequately verify the extent of the contaminated soil identified 
during the initial sampling activities. The project will receive appropriate LANL reviews 
and will be performed in accordance with an approved Activity Hazards Analysis and 



Hazard Analysis and Control for Facility Work. The project will be performed m 
accordance with applicable DOE, LANL, and State ofNew Mexico requirements. 

1.2 Project Organization and Responsibilities 
LANL Facility Waste Operations (FWO)- Utilities and Infrastructure (UI) Division has 
overall responsibility for the project. KSL Utilities is responsible for obtaining the 
required excavation permits. Eberline Services/KSL-HENV is responsible for planning 
and directing of site sampling, conducting field screening, arranging for shipping of 
samples, laboratory analysis of samples, and reporting of results. KSL-HENV will also 
be responsible for waste characterization and waste management including temporary 
storage of waste materials. FWO-SWO will be responsible for waste transportation and 
disposal. KSL construction is responsible for removal of the soil and any 
mobilization/site preparation tasks required for obtaining necessary clearances and site 
access. A contract laboratory, under subcontract to LANL, will provide analytical 
services. LANL's Water Quality & Hydrology Group (RRES-WQH) and Solid Waste 
Regulatory Compliance Group (RRES-SWRC) will provide institutional regulatory 
support for water quality issues and solid waste issues, respectively. 

1.3 Key Individuals 
Key project participants for this effort include the Project Manager, Site Manager, Health 
and Safety Officer, Sampling Personnel, Construction Supervisor, and the Driller. The 
proposed project assignments and responsibilities are provided as follows: 

• Project Manager (FWO-UI) - Responsible for overall management of the 
investigation. Coordinates between internal and client organizations, manages 
administrative requirements, schedules, technical approach, implementation, and 
report preparation. 

• Facility Manager (KSL-UMDO) -Responsible for operations and management of 
the Facility. 

• Site Manager (Eberline Services/KSL-HENV)- Supervises all field investigation 
activities and is responsible for implementation of appropriate site health, safety 
and emergency response plans and quality control and sampling plans during the 
fieldwork phase of this project. 

• Health and Safety Officer (KSL-HSEO) - Oversees and ensures proper 
implementation of the appropriate site health, safety and emergency response 
requirements and coordinates with the Site Manager to resolve site safety issues. 

• Sampling Personnel (Eberline Services/KSL-HENV)- Responsible for collecting 
soil samples from drilling boreholes and core samples for field test screening and 
laboratory analysis. 

• Construction Supervisor (KSL-CDDO)- Responsible for coordinating all 
construction activities pertaining to the investigation activities. 

• Geologist (Eberline Services/KSL-HENV)- Responsible for logging boreholes. 
• Data validation personnel (Eberline Services/KSL-HENV)- Responsible for 

ensuring the analytical data meets the data quality objectives. 
• Driller (Enviro Drill)- Responsible for rig operation and safety pertaining to 

working at or near the rig. 
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1.4 Site Characteristics 
A site diagram, depicting the previously installed boreholes at the TA-21-57 site, is 
provided in Figure 1. Vertical profiles of the previously installed boreholes are provided 
in Figure 2 (NS) and Figure 2 (EW). All previously installed boreholes have been 
abandoned and filled with grout consisting of a mixture of Portland cement and bentonite. 
Additional site information is provided in the SAP and the "TA-21-57 Aboveground 
Storage Tank Diesel Fuel Oil Environmental Assessment and Characterization" report. 
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Figure 1 - Vertical & Angle Core Sampling and Analyses Locations 
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Figure 2 (EW) 
PROPOSED BOREHOLE SAMPLE LOCATIONS 
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Figure 2 (NS) 0 
PROPOSED BOREHOLE SAMPLING LOCATIONS 
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2.0 WORK PLAN 
The following sections describe all major activities necessary to complete the sampling 
and analysis to further define and confirm the extent of soil contamination and to prepare 
a report to document project activities and results. 

2.1 Field Mobilization 
Field mobilization involves all tasks required to prepare for and support fieldwork at the 
site. These activities include contract laboratory notification, coordination within KSL, 
obtaining utility clearances and excavation permits, ordering and calibrating field 
equipment and instrumentation, procuring decontamination equipment, preparing the site 
for work (i.e., setting up decontamination station), developing an activity hazard analysis, 
and preparing this SAP Addendum. All field mobilization tasks must be complete prior 
to the initiation of any fieldwork or sampling activities. Tasks relative to the drilling, 
coring, and sampling activities are discussed within this plan. 

2.2 Drilling 
An auger drilling rig will be brought in to advance boreholes and collect samples in 
designated zones with split spoon sampling to further define the vertical and confirm the 
horizontal extent of contamination. Proposed locations of the additional boreholes are 
shown on Figure 1. A minimum depth profile for the proposed boreholes is provided in 
Figures 2 (NS) and 2 (EW). Each borehole will be advanced to the initial sampling point 
before a sample is collected. The initial sampling point at each borehole will be sampled 
to collect BTEX and PAH data at the point most likely to be contaminated based on the 
contamination zone profile. After collection of the initial sample, each borehole will be 
advanced to the total depth of the adjacent previously installed borehole. Each borehole 
will then be advanced, collecting continuous core samples, to a depth of 155 feet 
assuming no contamination above 880 mg/kg TPH is observed to a depth of 155 feet. If 
additional contamination is observed above 880 mg/kg TPH, the borehole will be 
advanced until field screening indicates that TPH levels are at or below NMED TPH 
screening levels (880 mg/kg) plus an additional 10 feet. Samples will be collected at 5-
foot intervals from the continuously-cored zone of each borehole. Table 1 provides a 
summary of the samples to be collected for each borehole, assuming no contamination 
above 880 mg/kg TPH is observed to a depth of 155 feet. 

Table 1 
ropose ore oe ampmg oca Ions P dB h I S r L t• 

Proposed Initial Sampling Continuous Core Sampling 
Borehole 

V-2A 90'-95' 5-foot intervals from 110'-155' 
V-4A 90'-95' 5-foot intervals from 105'-155' 
V-6A 90'-95' 5-foot intervals from 105 '-15 5' 
V-8A 90'-95' 5-foot intervals from 105' -155' 
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2.3 Sample Collection and Analysis 
Field analysis will be used in conjunction with visual and olfactory evidence to guide the 
drilling. No field analysis will be conducted on the initial sample. Field analysis will be 
conducted at 5-foot intervals in the continuous core-sampling zone of each borehole. 
Field analyses will be performed using a PetroFLAG field TPH analysis kit in accordance 
with the detailed instructions for the kit. In summary, the sample is mixed with reagents, 
filtered, allowed to develop, then read with a turbidimeter. 

Analytical samples will be collected from the initial sampling point and at 10-foot 
intervals within the continuous-core zone of each borehole. Analytical samples will be 
placed in 8oz amber-glass jars with no headspace. Laboratory samples will be sent to a 
contract laboratory for analysis. Initial borehole samples will be analyzed for the target 
analyte list in Table 2 using Methods 8260/8270. Each analytical sample from the 
continuous-core zone of each borehole will be analyzed for diesel range total petroleum 
hydrocarbons (TPH-DRO) by method 8015M. Samples from the continuous-core zone of 
each borehole at depths of 145 feet and at total depth will also be analyzed for the target 
analyte list in Table 2 using Methods 8260/8270. Sample analysis will be performed to 
achieve the method detection limits specified in Table 1-1 of the NMED Corrective 
Action Guidelines (March 13, 2000) unless the detection limits are unobtainable for the 
sample. If the detection limit is unobtainable the analytical report will include a narrative 
discussion of why the limits are unobtainable. Samples will be identified, labeled, 
handled, and preserved as specified in section 3.3. 

Benzene 
Toluene 
Ethyl benzene 
Xylene 
Acenaphthalene 
Anthracene 
Benz( a)anthracene 

2.5 Site Restoration 

Table 2 
Target Analyte List 

Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz( a,h )anthracene 
Fluoranthene 
Fluorene 

Indeno(l ,2,3-c,d) pyrene 
2-methyl Naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 

As each borehole is completed it will be covered and barricaded to prevent personnel 
from accidentally stepping in the hole and to prevent soil and debris from falling in the 
hole. Once the determination that the boreholes are no longer needed they will be 
abandoned in accordance with the Chapter 3 of the NMED Guidelines For Corrective 
Action (March 13, 2000). Boreholes will remain open until a determination has been 
made by the NMED that the site has been sufficiently characterized or that the open 
boreholes pose a significant risk to health and safety or the environment. All sampling 
equipment and materials and drilling equipment will be removed from the site upon 
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completion of the investigation. Drill cuttings and decontamination water will be handled 
in accordance with Section 2.7 of this document. 

2.6 Project Report Preparation 
Eberline Services/KSL-HENV will prepare a report summarizing the analytical results, 
compliance with QC requirements, and estimating the extent of soil contamination based 
on the analytical results. The report will contain sample collection and control 
documentation, analytical reports, and borehole logs. LANL RRES-WQH will provide 
this information to the regulators. 

2. 7 Material Management 
Drill cuttings and spent field analytical samples are not anticipated to be regulated for 
these boreholes. If field analysis indicates the presence of unanticipated contamination, 
the waste will be placed in containers for management as New Mexico Special Waste and 
a storage area will be set up and registered on site until disposal can be arranged. Waste 
from the field analysis will be contained and disposed of as hazardous waste. A satellite 
accumulation area will be set up and registered on site until the material can be picked up 
for disposal. All decontamination solutions generated during this assessment will be 
properly characterized and disposed of through FWO-SWO in accordance with LANL, 
NMED, and DOE requirements. 
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3.0 QUALITY CONTROL PROCEDURES 
The objective of the sampling is to obtain additional data of sufficient quantity and 
quality to confirm the extent of the contamination and to provide contaminant data for 
comparison with the NMED soil screening levels. The data must be of sufficient quantity 
and spatially distributed such that conclusions may be drawn with respect to the extent 
and quantity of contamination in the subsurface. The following sections detail the 
equipment, personnel, and procedures that will be used to conduct the field sampling and 
analysis for this project. Any deviations from this plan that are deemed necessary during 
conduct of fieldwork will be discussed with the Project Manager, the AHA will be 
amended as needed, and the deviation will be clearly documented in the field logbook. 
All sampling and analyses will be verified in accordance to DOE, EPA and NMED 
requirements. 

3.1 Soil Sampling Procedures 
Whenever possible, disposable sampling equipment will be used to minimize the chance 
of cross-contamination of samples. Soil samples will be removed from the split spoon 
sampler and soil probe using disposable metal scoops. All non-disposable equipment will 
be decontaminated in accordance with Section 3.2 prior to use. Borehole samples will be 
collected in stainless steel split spoon samplers. 

3.1.1 PetroFLAG Analysis 
Field TPH analysis will be conducted using PetroFLAG field analysis kit with a 
calibrated turbidimeter. The sensitivity and detection levels of the kit will be dependent 
upon the age of the material present and any interferences present in the soils at the site. 
Test results will be used to semi-quantitatively identify any residual contamination. The 
analyst/technician performing soil analyses will be trained and familiar with use of the 
method and instrumentation prior to the start of fieldwork. As each soil sample is 
collected, the Analyst will complete a Sample Collection Log and an entry will be made 
on the field activity log. The analyst will perform sample analyses using the test kit as 
soon as is practicable after sample collection. All results will be recorded on the Sample 
Collection Log as they are obtained. 

3 .1.2 Confirmatory Analytical Samples 
The sampling will consist of obtaining samples from the stainless-steel split-spoon 
sampler. Samples will be placed into the sample containers and submitted to the contract 
analytical laboratory for analysis as soon as practicable after collection. 

3.1.3 QAIQC 
In addition to field samples, field QC samples will be collected to assess the sample 
collection and handling techniques and the decontamination effectiveness. Field duplicate 
samples will be collected at a frequency of 1 0-percent and will be collected, handled and 
analyzed exactly as the original sample for which it is a duplicate. A trip blank will be 
included in any cooler containing samples to be analyzed for volatile organics to identify 
any contamination which may occur during handling or transportation of the samples. 
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Batch laboratory QC samples will be analyzed to assess the laboratory's performance 
during analysis of the samples. Any laboratory QC sample results falling outside of the 
acceptable limits will be explained on the analytical report and its effect on the validity of 
the sample results will be evaluated. 

3 .1.4 Data Validation 
Laboratory data will be checked for the following parameters to ensure validity of the 
data. 

• Completeness- all samples and analysis have been processed. 
• Detection and Quantitation Limits - Detection and quantitation limits are below 

the regulatory and/or action levels. 
• Control Limits - Ensure that laboratory quality control sample analytical results 

are within acceptable control limits. 
• Holding Times - Ensure that sample preparation and analysis were performed 

within the acceptable holding times. 

A level 4 data validation will be performed on the data prior to reporting the results. 

3.2 Decontamination 
The auger flights will be decontaminated between holes. The stainless-steel split-spoon 
sampler and soil probe will be decontaminated before the collection of each sample. 
Decontamination will consist of physically removing all gross contamination, followed 
by a wash with a laboratory detergent solution followed by two water rinses. Residues 
generated by decontamination procedures should be collected and disposed of in 
accordance with LANL and NMED requirements as specified in Section 2.7. 

3.3 Sample Handling Protocol 
When a sample is collected for off-site analysis, it will be promptly placed into a labeled 
8 oz. amber-glass jar and fitted with a Teflon lined lid. The sample will be labeled with a 
pre-prepared label, which includes the sample number and requested analysis. The 
sample will be sealed with custody tape, then placed in a reclosable poly bag and placed 
on ice to cool to 4°C for delivery to the analytical laboratory. Pertinent information will 
be recorded on the sample collection log and the chain-of-custody form. 

3.3 .1 Custody and Shipping 
Samples will be packed to prevent breakage, using additional, inert packing material as 
necessary. Samples will be delivered to the LANL Sample Management Office for 
delivery to the analytical laboratory. If overnight storage of the samples is required, the 
samples will be placed, under custody, in the KSL-HENV laboratory sample refrigerator. 
All chain-of-custody forms will be placed into a plastic bag and attached to the cooler lid, 
or otherwise included with the samples, prior to pickup. Samples will be relinquished to 
the laboratory representative by one of the sample team members and the transaction will 
be recorded on the chain-of-custody form. 
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3.3.2 Sample Preservation 
All samples will be preserved by cooling on ice to approximately 4°C. Samples will be 
maintained on-site in a cooler filled with ice or blue ice. No samples will be held for 
more than 24 hours on site. 

3.3.3 Custody Seals 
Custody seals are preprinted adhesive-backed seals with security slots designed to break 
if disturbed or tampered with. Except for VOA vials, individual sample bottles are to be 
sealed over the cap by the person obtaining samples. Sample shipping containers 
(coolers, shipping boxes, etc.) are to be sealed in as many places as necessary to ensure 
that tampering will be obvious. Seals are signed and dated before application. On receipt 
at the contract laboratory, the receiving individual will check and certify that the seals on 
shipping containers and sample bottles are intact. Discrepancies shall be noted and 
communicated immediately to the Project Manager. 
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APPENDIX A 
NMED Response and Comments for Diesel Spill 

Located at Technical Area 21-57 
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Dear Mc~s. Nanos and Gregory: 
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rewenced by LA.-UR-02-4007 (RRES-WQH: 02-.356) &11d UTA-21-57 Abovepnmd Storage 
Tank Diesel Release. Tier 1 .Evaluation."' dated March 26. 2003 and r~d by RRES-WQH: 
03-068. NMED has condnded a review of the aforementioned documents and has deteanined 
that additional choracteri:zation to define the nature and extent of diesel contamination at the site 
is required. NMBD is providing the followina rational far its dE!OOrmination that sdditional 
characteriza1ion is required: 

• Fractures were observed in boreholes insta11ed during asseiiSUlent activities conducted at 
th" site. Although fracture flow is idantified as a poten1ia.l contaminant migration 
pa.thwayp fracture flow et the site is not fully evaluated. '.Ih.e s,eptember 2002 

iiO<I 
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Messrs. Naoos and Gregory 
May28,2003 
Page2 

Characterization Report contains asaumptione. regstd.ing fracture flow at the site but does 
not provide data to snpport the :&actme flow usumptions. NMED does not bclieve diesel 
migration by fracture flaw bas been thoroush.ly evalua~. Evtty attempt should be made 
to characterize the nature and extent of rub surface contamjnarion related to fractures. 

• V ertic&l and harlmntal extent of diMel contamin&.ti.on at the gjre has uat been defiiled. 
Vertical boreb,ole designated VI WflS drilled tD a tcmJl de}lth (TD) of approxim,ately 175 
feet below gound suxfaoe (bgs). At the TD of this borehole analytical data. indicated a 
tom! pt!Croleum hydroo.arbon (TPH) di~el unae organ.io concentration of 1. 700 
milllgrams per kilogwn (mw'Jc.g). Data collected :from borehole Vl indicates a TPH as 
diesel ooncentration of 221300.00 mglkg at a depth of 145 foet bp. Although data 
collected from borehole VI indicates a decreasing vertical concentration trend for TPH as 
dieael, no otheJ: borehOle installed at the site during investigation actiVities. was complet6d 
to depths greater than 125 :&et bgs. Bued on the borehole dam collected durln1 
investigation activities condu.cted at the site, NMBD has de~ that additional 
boreholes arc required to detennine the nature and extent of diesel eont!mination at the 
site. Additional boreholes must be installed to a mialmurn depth of 145 feet bgs. If TPH 
as diesel is dc~cted at or above 880 m.glkg at or below 145 feet bp. the borehole must he 
.installed until conce.n'lrations af TPH as diMel are lee, ~ the NMBD son sc.reeWng 
guidelines for TPH. Soil .screening for U'Hmust be conclucted in, accord11110e with ~'New 
Mexico Bnvironment Depsrttnent TPH Screening Guidelines, February 28, 2003 Draft 
TPH Guidelines). A copy of the guidance is attached and can be accessed on the NMED 
webaite (bttp;//yrww.nmenv.statc.nrn.UB/HWB/gg.idan~htm.D. 

• A photo-ionization detector (P!D) was used to ,euide drilling activities. The uae of a PID 
to guitk sample collection for laboratory aoalysis or to detennine when to discontinue 
drilling activities is not appropriate for investigation of diesel or heavier range petroleum
related con:tamication. Diesel is not as volatile as gasoline-~anae organics and. thertn'ore, 
will riot be aocur.at.ely detected using a PID. 

All futule aetivities perfonned at the site should be conducted in accordance with the current 
Petroleum Storage Tank Bureau (PSTB) Rai{Ulations (20.5 NMAC), and guidelines put forth by 
the PSTB fur a diesel release or spill where a:ppllcable. Since the Facility is a Resource 
Conservation axld Reoovery Act (R.Clt.A) peunitted Facility, reporting should also be consistent 
with RCRA corrective action requi.retncnts as applkable. The PSTB and the Hazardous Waste 
Bureau (HWB) will work Jointly wUh LANL to ensure 'compliance with all epplioab.le PSTB and 
RCRA Regulations. 

N!\1ED requires the Permittees to submit a sampling and analysis plan (SAP) for additional 
characterization aetivities to NMED I-IWB for rav.iew and approval on or be:fo~ August 29, 

too Ill &seat.9U09 xvn 9t ~s"I ~o;g-otPCI 
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2003. Please provide in the SAP a plan to define nature and e~ of sabslll'faca contamination 
and investigate subsurface contamination related to fraotures, tl)e role in th£ transport of 
contaminaa.ts aloq .&actu.r4~ and the impact af tl:a.cttu:e flow on contaminant transport nt this 
site. An. alteroatc method 1br field scr~ing should also be proposed. Visual, olt&ctory aM. Ul!le 

of immunoassay or other TPii field detection kit are appropriate meaha.oimts for field screening 
of diesel. 

" As discussed during a ~g betw~ NMED and LANL staff on May 5, :1003, NMED .Ia 
willing to discuss dot.eils pf the SAP prior to submittal. Should you have any q~tiol18 rc;,crarding 
this lett£r or the deadline outlined above. pleB..!IIe teet ftee to conw.:t·either me frt ()OS) 423-2546. 
or Lorena Goerger of the NMED PSTB at (SOS) 984-1941. 

Sincerely, 

lf~ 
Vickie MaranviUe 
Project M110a2er 
Permits ManagementProgmn 

Attachment: New M.exico Environment Department TPH Screening Ouidelil;l.es, TPH 
Guidc.liuell, February 28, 2003. 

oc: 

J-00~ 

D. Cobrain, NMBD HWB 
J. Yotmg, NMED HWB 
L. Ooe.rgec. NMED PSTB 
J. Pavfs, NMED SWQB 
J. Paxker. NMED DOE OB 
S. Yanieak. NMED DOB-QB, MS J993 
L. Kin& EPA Region 6 (6PD-N) 
M. Saladen, RRES/WQH, MS K.497 
J. Hoplci.n.s, RRESR. MS M992 . 

• 

B. Ramsay. LANL RRES!ER, MS M992 
N. Quintana, LANL RRE~ MS M992 
(/. Turner, DOE OLASO, MS AJ 16 
Pile~ Reading arui LANL TA-21 (TA·21-57 AST Diesel Relea!e) 

~a a 1HiBSL99SOS XYd ~Jlo:8t C0/!!0/9(1 

• 
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NEW .ME.XlCO ENVUlONMENT DEPARTMENT TPH SCREENING GUIDILINES 

Some sites with amas of'aoil contamination resultina from q:leases of petrolmun products such 31 

jet fuel and diesel wish to nse total petroleum hydrocamon. (1'PH) sampling results to delineate 
the extexll ofpetroieuln-re)ated oontamlnation at these aires 1111d flfJC8l1ain if the reeidua.llevel of 
pctrolcwn produom docs not represent an unacceptable riSk to fu.bUc uaen of the site. TPH 
rewtJlts re,preseru. a complex mixtUre of com.pounds. some of which are rcgalated. co.u&titu.en!9 9Jld 
SO:Q'l.e compounds 1bat Ito not regula.ted. In e..dditlon, tbe amount and typec1 of the constituent 
corapouods i.u TPH differ widely depending on whioh petroleum prodoct was spilled and how 
the 11p1l1 hLq wl!llltbered. T.bis variability makes it ditlic:ult 1o dateml.ine the toxicity ofweatlwed 
petroleum produas in •oil solely from TPH resufts.. ThereftJl·e, rem.edladon of apUia and 
eorreetive actiQd sitet cannot be baaed 1olely · on rault!l at TPH 1ampllae; th_.e T.PH 
grddellne• muat be Ulled hi. c:oaju~n with tt.e KJ"eqaial gufdeJilles for Jn.d.tvtdual 
p•tnlaun.-relat.ed ~ontamlllMU in Table 3 and other eontallllnanb a1 •IJ.Plica(?,ln. 

T'h.G screening levels for eaoh petroleum carbon raase from the Massachusetts Department of 
Environmental Protection (MAD~) Volatile Petroleum HydrocamoniiB:r:ttactable Petroleum 
Hydroc:a:rbons (VPHIEPH) approach a.a.d. tbo peroeu:t compollition table below were us•d to 
JCIIlCl8.f.o acreemng levels cor:reaponding to total TPH. Bxcept far waste ~ the iafont14tion in 
the oompos.itional sssumpttoni table wa.11 obtained fi:om "fable S-1 of the M.a.'!l8eCb.u&etts 
Department of EnVironmental Protection guid&nce docnm.ent Implementation of th• MADEP 
'V'PIUEPH Approach Pinal Draft June 2001. TPH toxlclty wu based only on the weighted sum 
ofthe toxicity of the hyd.rocarbaX~ ftacti.ons listed in Tabw I. 

Table 1: TPH CeJilpoaftfonal.AtaumptiG:rtJ ba Soil • 
PetrOieUIIl PfOdUd CI J ... cn .A.romt~ti191 C9-Cl8A: _ (;l~fi AJIDI!18tiu 

Djese11#2/ new 60'}i 400AJ OOA 
omnkcue oil 
~3 and #6 Fuel Oil 70% ~0% 0% 
~erosene aud jet 300/0 70% 0% 
fuel 
MinePloil 20% 4()% 40% 
dieltcbic fluld 
UDlawwn oil" 1000.4, ~ 0~-
WumOiJD 0% 0% 100% 

• Sitos with oil ftom. unknown IIOUI'e.:l!l IliiUSt be tested fl)r voea. svoes, IDIItlda, aud PCBs to detetmfDg if other 
,PoteodaQy toxic con.titucnts' am prcae&tt. Tbe TP"l guidelfftes In 'hbkl 2 am Dllt dollf~ to he p.rotccdw of 
c:!Cpoaure Co lbcec ooa.tlbleatl thotl'fbre they na~lt be tcsta1 fo'lf aad com~611. to, their indlWiual NMBD soil 
aot'Cimlna guldeliiiCISr 
11 CompOBiticmal IIDWllption. fiK waate oil developed by NMtiD fs baud DJ! JevWw of abraMAtoJtaphs of several 
~es ofw•te oil. Si•Cil wi'1h wan. olf muat be~ t>r VOCs, SVOCs, rnstals. ~~ PCBa co dt.tcnnfaa If Olb.er 
,pocenUaRy ~axle couta'tueiQ are present. Tba TPH &Wddlad lc. Table 2 am t1at cfuianed fD he protective at 
oxpCHIU~ · to thc;sc uonatitucnB tborofore chey mwt be Jested tbt, lhd c:omparad. to, 11\Cir lndl"YU!ual 'NMBD 5011 
scrubior .euidollne~s. 

Final TPH guidelines 
. F.ebnw.ry 28, 2003 
Page 1 of4 
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A TPH £Greening gu.idoliD.e was calculated for each af1he types of pettolaum p:s:oduct bsaed on 
the usunlA'Id composJticm from the above table for petroleum prodw;t& and tba: di~t soil 
standards im:aqtanting ~ling conceuttations given in the MADEP VPHI.E.PH Excel 
ap.rca<blwet for each of the carbon frac;tions. Oround water co.acentra.tiOJl! are baaod o.n the 
weighted aum of the noncarcinogenic toxicity of tb.e petrolellm. :frac1ioo.& assUIJ.ling tho water ia 
drinking water. 

T le2 TPHS ab . er " • . 
TPH 

Petmleum Produ.ot R.ctidential l'.ndusttial Co~uation in 
Direct Di,ect .Expoaure Oround Water 

Exposure (mglk,g) (mg/L) 
I. .JI. -\ 

D.iecel ~c:wlkcaae oil 880 1200 1.8 
#3 and #6 Fuel Oil 860 2150 1.4 
Kerosene and jet fiJd 940 23!50. 3.0 
Mineral oil diel.ectric fluid 1S60 3400 3.7 
t.fiiki1own oll a 800 2000 2.3 
Waateoo• 2500 sooo P~lami--R.elaled 

Con~ 

Gasoline Not applleabrc Not appHcahle Pettolclom~b!ated 
Coo 

Mineral oil basad hydra.idio flnid11 Clll be evsluated for petroleum hction toxicity usina the 
iKll'eetliug guidelines from Table 2 specified for WtJBie oil, ~ th.i5 eype of hydraulic fluid is 
composed of appraximamly the same range of Cllbon :ftactioml as WMte oil. However, these 
hydraulic ffuids often c~tain proprietary additives that may be aig:oi:ficently mote toxic than the 
oil itsel~ these addltivea·must be considered on a site- end product-specific basia (sec ATSDR 
hydraulic fluids profile meronce). Uae ot alt.erute scn:enlllg pideli:Qe value~ roquirell pri~ 
"'Mitten appnval frODl the New M.edco Ebvironment Department. TPH screening 
guideUnes in Table 2 :must be used in conjunction wilh the soreen:ing levels ibr p81.Mlenm-related 
contamloMta gjveo in Table 3 bee<tUJe the T'PH screonmg leveli are NOT designed to be 
protective of exposure m these individual petr~OOO'l-i'ela.ted contcrdms.nu. Table· 3 pelro~ 
nlated contaminants ~Cree!ling levels are based 0:11 the New Mexico Enviro!JJ!I.ent Depllrtn:l.ent 
soil screening levelG (NMED Ss.La)rflleascd fn December of2000. 

Th.e li&t of petroleum-rolatecl cou.tunil:umts does :not include PAH.a with individual screenhl.g 
levelsl that wonld ~eed tbc tatal TPH screenina lavelll (ll.QeDsphtbeno, BO.CbraOCJlO, tlauranthcmc. 
flo111:ene, llll.CI pyrenc). In additfan1 these TPH screening guidelines are baaed solely onlmman. 
health. not eoo{ogical !Uk considerations. protection of surface water. or potenti,al indoor air 
impoots ftom soil vapors. Potemial soil vapor Impacts to &tnwf:UJ'CI or utilities are not a.ddreued 
by these &UidelineK. Sit&.apecifW investigations :fur potantia.J aon vapor impacts to s'l:mcturel ar 
utilitiea !mlit bill done to QUUft; that sorunmgs aJ:e contin:nfty p10tective of hwnan llealth., 
we113re or U&e of the prop~. NMBD bdir:ves that use ofthese screening guidt5lines will allow 
more effioitmt scrCODillJs of petroleum release aims &~.t sites while protecting huxnan. Ua!it IUJd 

Pinal TPH guidelines 
Febroazy 28,2003 
Pa&e 2 o£4 
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the euvi1;omnent. Copie.i of the ~~ oited be1o~ ~~J"e a:vailable on the MADEP website at 
http:l/www.stat.e.ma.us/dap/bwoolvph_eph.b.tm and the NMED web=nte at 
http://www.nro.cnv,state.mn.us/HWB/guidmce.html. 

References 

Vab.les for Direct• ~ 
PetroJemn .. .Relatad Bxpomre to Soil DA.F20 

Cantsmimmts ow 
NMB.D NMED protection 

t1ilaiden1ial Indus. (nls/ksln 
SSL SSL aoil) 

(mglkg). _(1Jlg/kg) 
BtJft2eJte 6 14 0.06 
Toluene 180 180 5 
Ethvl benzaue 68 68 8 
XyJmc 63 63 100 
NJPhthaleue 53 180 0.2 
2-mot:b.Yl n '•IW toooc 2SOO" - I 

Benzo a\A..tl\ ... c~ 6.2 26 40 
Benzo D MUOI'&ofheoe 6.2 26 20 
Benzol k)fhioranthen.e 62 2ti0 200 
BC!IIl%01 a--...... 0.62 2.6 100 
Cbnrrene 610 2500 1000 
Dibea:zl a.h) a:otbraCJeDe 0.6.2 2.6 9 
ltbl~(l,2,3~c.d) 6,2 26 40 
pyrene 

'no NMED wluc ·~1able, value fabn ttom MAD!U' paper 
f far ~hlmfnatl:d soU in OODIBCt wllh gtODild Wlltlr 

NMBD 
DAP I" 

GW 
p.:otecti.on 
(tnglkgjn 

80ij) 

0.003 
0.2 . 
0.4 
5 

0.01 
_c 

2 
o.s 
8 
6 
so 
0.5 
2 
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TA-21-57 Additional Sampling Schedule 

21 Prepare Draft 8/1/03 8/8/03 

31 KSUlANL Review 8/11/03 8/22/03 

41 Prepare Final Draft 8/25/03 8/29/03 

:I NMED Review 9/1/03 9/12/03 

Issue Final Addendum 9/15/03 9/19/03 

7 I Prepare Addendum Summary 8/1/03 8/4/03 

I f.. 8 I NMED Site Visit 8/5/03 8/5/03 

9 I Prepare AHA and Excavation Permits 8/29/03 9/18/03 

10 I Prepare Subcontract for Driller 8/29/03 9/4/03 

11 I Prepare Sample Labels/PaperWork (WQH) 9/15/03 9/19/03 

12 I Drilling/Sampling 9/22/03 9/30/03 

131 Mobe Driller 9/22/03 9/22/03 

141 Badging/Pre-Job 9/22/03 9/22/03 

151 Drilling/Sample Collection 9/23/03 9/29/03 

161 Driller Demobe 9/30/03 9/30/03 

17 I Analysis 9/24/03 10/29/03 

18 I Prepare Report 10/30/03 12/5/03 

191 Prepare Draft 10/30/03 11/12/03 

20 I KSUlANL Review 11/13/03 11/26/03 

21 Finalize Report 11/27/03 12/4/03 

221 Issue to NMED 12/5/03 12/5/03 



21 Prepare Draft 

:I KSULANL Review 

Prepare Final Draft 

5 NMED Review 

6 Issue Final Addendum 

7 Prepare Addendum Summary 

81 NMED Site Visit 

9 Prepare AHA and Excavation Permits 

1 0 I Prepare Subcontract for Driller 

11 I Prepare Sample Labels/PaperWork (WQH) 

12 Drilling/Sampling 

13 Mobe Driller 

14 Badging/Pre-Job 

15 Drilling/Sample Collection 

16 Driller Demobe 

17 Analysis 

18 Prepare Report 

191 Prepare Draft 

20 I KSULANL Review 

21 I Finalize Report 

22 Issue to NMED 

TA-21-57 Additional Sampling Schedule 
(Continued) 

811/03 I 8/8/03 

8/11/03 

8/25/03 8/29/03 

9/1/03 9/12/03 

9/15/03 9/19/03 

811/03 8/4/03 

8/5/03 8/5/03 

8/29/03 9/18/03 

8/29/03 9/4/03 

9/15/03 9/19/03 

9/22/03 9/30/03 

9/22/03 9/22/03 

9/22/03 9/22/03 

9/23/03 9/29/03 

9/30/03 9/30/03 

9/24/03 10/29/03 

10/30/03 12/5/03 

10/30/03 11/12/03 

11/13/03 11/26/03 

11/27/03 12/4/03 

12/5/03 12/5/03 



21 Prepare Draft 

:I KSULANL Review 

Prepare Final Draft 

5 NMED Review 

6 Issue Final Addendum 

7 Prepare Addendum Summary 

8 I NMED Site Visit 

9 I Prepare AHA and Excavation Permits 

1 0 I Prepare Subcontract for Driller 

11 I Prepare Sample Labels/PaperWork (WQH) 

12 I Drilling/Sampling 

131 Mobe Driller 

141 Badging/Pre-Job 

151 Drilling/Sample Collection 

16 Driller Demobe 

17 Analysis 

18 Prepare Report 

19 Prepare Draft 

20 KSULANL Review 

21 Finalize Report 

22 Issue to NMED 

TA-21-57 Additional Sampling Schedule 
(Continued) 

8/1/03 8/8/03 

8/11/03 8/22/03 

8/25/03 8/29/03 

9/1/03 9/12/03 

9/15/03 9/19/03 

8/1/03 8/4/03 

8/5/03 8/5/03 

8/29/03 9/18/03 

8/29/03 9/4/03 

9/15/03 9/19/03 

9/22/03 9/30/03 

9/22/03 9/22/03 

~ 9/22/03 9/22/03 

9/23/03 9/29/03 

9/30/03 9/30/03 

9/24/03 10/29/03 

10/30/03 12/5/03 

10/30/03 11/12/03 

11/13/03 11/26/03 

11/27/03 12/4/03 

12/5/03 12/5/03 

a. 



:I Prepare Draft 

KSULANL Review 

4 Prepare Final Draft 

5 NMED Review 

6 Issue Final Addendum 

7 I Prepare Addendum Summary 

8 NMED Site Visit 

9 Prepare AHA and Excavation Permits 

10 Prepare Subcontract for Driller 

11 Prepare Sample Labels/PaperWork (WQH) 

12 Drilling/Sampling 

13 Mobe Driller 

14 Badging/Pre-Job 

15 Drilling/Sample Collection 

16 Driller Demobe 

17 Analysis 

18 Prepare Report 

19 Prepare Draft 

20 KSULANL Review 

21 Finalize Report 

22 Issue to NMED 

I 

I 

I 
I 

TA-21-57 Additional Sampling Schedule 
(Continued) 

8/1/03 8/8/03 

8/11/03 8/22/03 

8/25/03 8/29/03 

9/1/03 9/12/03 

9/15/03 9/19/03 

8/1/03 8/4/03 

8/5/03 I 8/5/03 

8/29/03 9/18/03 

8/29/03 I 9/4/03 

9/15/03 I 9/19/03 

9/22/03 9/30/03 

9/22/03 9/22/03 

9/22/03 9/22/03 

9/23/03 I 9/29/03 

9/30/03 9/30/03 

9/24/03 10/29/03 

10/30/03 12/5/03 

10/30/03 I 11/12/03 

11/13/03 I 11/26/03 

11/27/03 I 12/4/03 

12/5/03 I 12/5/03 



21 Prepare Draft 

:I KSULANL Review 

Prepare Final Draft 

5 I NMED Review 

61 Issue Final Addendum 

7 Prepare Addendum Summary 

8 I NMED Site Visit 

9 I Prepare AHA and Excavation Permits 

10 I Prepare Subcontract for Driller 

11 I Prepare Sample Labels/PaperWork (WQH) 

12 I Drilling/Sampling 

131 
Mobe Driller 

14 Badging/Pre-Job 

151 
Drilling/Sample Collection 

16 Driller Demobe 

17 Analysis 

18 Prepare Report 

19 Prepare Draft 

20 KSULANL Review 

21 Finalize Report 

22 Issue to NMED 

TA-21-57 Additional Sampling Schedule 
(Continued) 

8/1/03 8/8/03 

8/11/03 8/22/03 

8/25/03 8/29/03 

9/1/03 9/12/03 

9/15/03 9/19/03 

8/1/03 8/4/03 

8/5/03 8/5/03 

8/29/03 9/18/03 

8/29/03 9/4/03 

9/15/03 9/19/03 

9/22/03 9/30/03 

9/22/03 9/22/03 
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