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VOLUNTARY CORRECTIVE ACTION PLAN 
FOR POTENTIAL RELEASE SITE 18-Q06 - URANIUM SOLUTION PIPE 

1.0 INTRODUCTION 

The potential release site (PAS) 18-006 addressed in thts voluntary corrective actton (VCA) plants 
located within LANL's western area of technical- area (TA} 18. 

1.1 Stte Type and Description 

PAS 18-006 is located in a graded, fenced. relatively flat canyon-bottom at the northwest comer of TA-18, 
approximately 60 tt north of the creek in Pajarito Canyon (Figure 1.1-1 ). The PAS consists of a 100-ft 
long underground stainless steel pipe, located adjacent to and west of Building TA-18-168. The 6-in. 
diameter pipe was used to store uranium reactor fuel for the former "Kinglet~ liquid-fuel reactor that 
previously occupied Building TA-1 B-168. The pipe is tilted slightly so that its depth ranges from 3 ft at its 
west end to 5 ft at the east end. Drawings show that its east end terminates 2 ft from the building. It has 
no connection to the building, but it is in close proximity to a buried grounding cable that surrounds the 
building's foundation. 

The west end of the pipe is approximately 5 ft inside the comer fence post of the outer security fence for 
TA-18. The underground pipe passes beneath the inner security fence that surrounds both Building TA-
1 8-168 and nearby Building TA-18-23, a nuclear criticality facility. The VCA work will be coordinated with 
site security requirements and adjacent experiment-.ll operations. 

1.1.1 OperationaJ History 

The history of PAS 18-006 is discussed in detail in Section 6.2 of the OU 1093 RFI work plan {LANL 
1993. 1 085). The PAS was pan of the Los Alamos Critical Experiment Facility (LACE F) in Building T A-
, 6-168, used by Group N-2, later P-5, in 1970 to 1974 for liquid-fueled reactor experiments. The Kinglet 
fission reactor used uranyl sulfate liquid fuel, which was stored between experiments in a noncritical 
configuration in the underground pipe. The Kinglet reactor was decommissioned in 1974, the fuel was 
removed. and the pipe was flushed twice with water according to a former LACEF employee. No other 
decontamination etten is known. The eastward slope of the fuel pipe. the position of the fuel transfer tube 
at the very tip of the pipe's downhill end, and the reported double rir.sing of the pipe mean that only a very 
small quantity (perhaps a few tens of milliliters) of extremely dilute uranium solution is expected to have 
remained in the pipe's east end. No information has been located regarding isotopic analysis of removed 
fuel. 

1.1.2 COPCa and Rationale for Proposed Remedial Actions 

The fuel used in the pipe consisted of 560 liters 93.2% (by weight) ennched uranium dissolved in 0.5M 
sulfuric acid. The resulting uranyl sulfate solution completely filled the horizontal portion of the fuel pipe 
plus a few inches of the vertical part. The fanner employee said that only 8 liters of the 560 were actually 
involved in the critical reaction during each period of operation and that fission products tended to be 
lrapped in the metal of the reactor vessel rather than be found in the fuel. This leads to the anticipation 
that, af1er the pipe was emptied, any residual fuel did not contain appreciable levels of fission products. 
Rinsing of the pipe was done by filling it with water, presumably to the level the fuel had occupied {560 
liters), thus greatly diluting any residual fuel. If the pipe was completely emptied, refilled and again 
emptied, any remaining liquid would be expected to contain only small amounts of contamination. 
Preliminary sampling inside the pipe was conducted to verify the anticipated level of contamination 
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sufficiently to guide radiological control measures used tor the VCA. At the time of sampling, the pipe 
was not thought to contain liquid; however, during the sampling, residual liquid was found. This liquid was 
the basis for the sample results presented in Section 2.1.2 of this report. The primary isotopes, as 
indicated from the characterization sampling,. are U-235-. U-2331234-. and U-238. Th&re were- also trace 
metals present. although none were above the RCRA screening levels. The pH (12.8) of the liquid 
indicated corrosivity. 

The LACEF reactor was decommissioned and removed in the late. l970s. Groundwater: montt{)ring from 
nearby wells does not indicate that the pipe has leaked. Although this VCA is not driven by RCRAIHWSA 
permit requirements. it removes a potential source of contammation and accomplishes DOE's desire to 
bring ultimate closure to known areas of concern by cleanups or NFA decisions. 

2.0 SITE CHARACTERIZATION 

2.1 RFllnformation/Other Decision Data 

2.1.1 Previous Investigations 

Because the fuel pipe was designed for safe containment of the fuel solution and passed a helium gas 
retention check before it was filled, there is little likelihOOd of pipe leakage. As a check, LANL installed 
four monitoring wells around the LACEF facility (Building TA-18·168) in 1990 to determine groundwater 
radioactivity levels at the facility. Data were collected for a LACEF safety analysis report (LATA 1991, ER 
10 No. 1 2464) for subsurface soil and groundwater both upgradient and downgradient of PAS 18-006. All 
radionuclide concentrations in groundwater downgradient from the PAS were below detection levels, and 
well below screening action levels. In addition, no significant differences were noted between soil 
radionuclide concentrations upgradient and downgradient from the PAS, nor with offsite background 
sample locations. 

2.1.2 RCRA Field Investigation 

Section 4.7.2 of the 1995 AFI report (Environmental Restoration Project 1995, 1283) and its radiological 
addendum discuss results of groundwater sampling of the LACEF wells adjacent to PAS 1 8-006. The 
presence of low concentrations of multiple radionuclides, including plutonium, suggests a source other 
than PAS 18-006 since only uranium was used in the fuel pipe. The adjacent septic drainfield of PASs 
18-Q03(a and b) is a potential source, since low levels of similar contaminants were found there and in an 
associated industrial waste catch tank and septic tank. 

2.1.3 Design Information 

Drawings indicate that the pipe is welded. schedule-40 stainless steel, 0.25-in. thick and wrapped in 
electric heating tape, and encased in a 1-in. thick layer ot polyurethane insulating foam (Figure 2.1.3-1 ). 
The west end of the pipe curves upward and becomes a vertical pipe protruding from a 4-ft x 4-ft x 6-in. 
thick concrete slab on the ground surface. The top end of the pipe has a welded flange with a bolted-on, 
round endplate. This aboveground part of the pipe is covered with a cylindrical, 2-ft diameter aluminum 
can, which is approximately 3ft tall that rests on the concrete slab. 

The underground east end of the pipe terminates at a welded, flat endplate. Located at this end are two 
O.So-in. diamete-r, vertical stainless steel tubes that extend from the bottom Inside surface of the fuel 
storage pipe upward to a point above grade. One was a fuel transfer tube for the reactor and the other a 
refueling tube. The former rises to a few inches above grade and bends horizontally, ending at a screw­
on cap. The latter. used to defuel the pipe, is visible as a 2·ft tall tube with a downward hooked tip. The 
ends of both tubes have screw-on caps. 
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Either can be used for access inside the downhill end of the fuel storage pipe to sample tor any gases or 
radioactive contamination. 

Associated equipment on the concrete sfab are tubing previously used to pressunze the prpe for fuel 
transfer, and an electrlcal box for the pipe's heatrng tape. The electrical box will be de-energized and 
locked out (d necessary) prior to the start of work. 

2.1.4 Data Quality Evaluation 

The quality assurance/quality control {QAIQC) data associated with the analyses at PAS 18-006 
(inorganics, volatiles, and radionuclides) were not available for inctuston in this plan. The OAIQC data will 
be availctble and evaluated before the final report is written for this VCA. The prehm1nary data do not 
indicate any associated problems with the data [i.e .. missed holding times. contaminant of concern (COC) 
irregularities.] 

2.1.5 Snmpling Results 

The reported values from the sample collected from the uranium solution pipe are presented 1n Annex 
7 .2. The results are summarized as follows: 

The TCLP metals analysis detected five inorganics-arsenic, barium, chromium, mercury, and 
selenium-in the water sample collected from the interior of the pipe. None of these inorganics were 
present at concentrations greater than their respective TCLP levels (Table 7.2-1 ). 

Isotopic uranium was detected in the water sample collected from the interior of the pipe. Uranium-234 
was detected at 1 09 pCi/L, uranium-235 was detected at 3 pCi/l, and uranium-238 was detected at 0.58 
pCi/L {Table 7.2-2). The high activity concentration of uranium-234 in the sample is indicative of highly 
enriched uranium. 

The liquid in the pipe was found to be at pH 12.8, which makes the liquid corrosive. 

Acetone and 2·butanone (methyl ethyl ketone} were detected in the liquid collected from the pipe. 
Acetone was also detected in the method blank, but the concentration detected in the pipe liquid was 
more than 1 Ox the blank value. The 2-butanone detect was below the EQL and. therefore, is qualified as 
J because it cannot be accurately quantified. The detected concentrations were less than the Region 9 
preliminary remediation goals (PRGs) (EPA 1996, 1351) for tap water and, therefore, are not considered 
to be chemicals of potential concern (COPCs) (Table 7.2-3). No other VOCs were detected in the liquid 
from the uranium pipe. 

The results of the sampling indicated that uranium-234 and -235 are present at elevated activity 
concentrations and that the liquid that was present was corrosive. However, because all of the liquid was 
removed during the sampling process, no corrosive waste remains. 

2.2 Nature and Extent of Contamination 

Contamination is not expected in the soil surrounding the fuel pipe. Because of the construction of the 
pipe, any leakage through welds would most likely have been at the downhill east end and where the two 
tubes penetrate its top surface and hydrostatic pressure of the fuel would have been somewhat higher. 
Thus, the contamination is expected to be t;.>Junded by the physical extent of the pipe. This expectation 
does not preclude the collection of confirmatory samples to justify this assertion. 
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3.0 PROPOSED REMEDY 

3.1 Description of the Proposed Remedial Actions 

Before excavation. the pipe was sampled via the refueling transfer tube to determine the nature and level 
of contamination and whether pressurization or liquid exi.~ts inside. Resuns of analyses of the pipe 
contents are used to determine specifics of Radiological Work Permit (RWP} constraints. personal 
protective equipment, airborne and liquid contamination measures, and radioactive waste management 
procedures that will bs needed. Appropriate radworker procedures will be used for contamination control 
and worker safety. 

A backhoe or trenching machine will be used to expose the 1 oo-tt long pipe in three separately trenched 
sections, whose lengths are dictated by positions of the overlying security fences. Several areas of the 
trencheS wHI be enlarged to safely accommodate below-grade work (3- to 5-ft deep) such as pipe cutting 
operations. Although the pipe's internal radioactive contamination is low, the stainless steel pipe will be 
cut with mechanical cutting methods to reduce the chance of alrbome emissions. At each cutting 
location, a suitable contamination control enclosure will surround the work. In this way. the pipe Will be 
cut into three main pieces, the cut ends capped, and the pieces secured for safe lifting, using supporting 
cables. 

Each pipe section will be separately raised or dragged from the trench with the use of a crane or foridift 
(avoiding an overhead power line}. As each piece is lifted, ft will be turned sideways to the trench and set 
upon an above-grade cradle for further sedioning within contamination control enclosuresr Cut and 
capped sections will then be removed from the woncslfe to an adjacent staging area. After the pipe has 
been removed from the trench, a sampling team will obtain soil samples in and below the trench using a 
long·handle hand auger to avoid entering narrow parts of the trench. Each section of trench will then be · 
refilled to grade with excavated material (unfess contaminated as determined by field screening) before 
excavating the next section. 

tf subsequent analysis of subsurface soil samples indicates radiological contamination from the pipe has 
migrated into the underlying soU, the appropriate section of trench will be reopened and subsurface soil 
removed until field Instruments indicate the concentration of radionuclides haS been reduced to 
background levels. In regard to waste disposal, any corrosive fuel solutions encountered wHI be 
containerized and disposed of according to proper material accountability and disposal procedures. The 
contaminated pipe sections will be placed in a B-25 container and appropriately controlled. Any 
contaminated soil will also be containeriZed and disposed of aocon::ling to appropriate procedures. 

Upon completion of the pipe removal and confirmatory sampling, tools and equipment will be 
decontaminated, and the decon fluid will be stored in tined 55-gallon drums, sampled for waste 
characterization, and disposed of accordingly. Personal protective equipment (PPE) wifl be cleaned or 
uncieanabfe portions will be cut out and disposed of as waste. Until the results of the waste 
characterization are received, all drums will be stored onslte, on pallets, under plastic, and initially 
managed as non-RCRA waste. When the waste characterization results are received, final disposition tor 
the drums will be determined. 

The Spill Prevention, Control, and Countermeasures (SPCC) Plan will be followed. as well as air pollution 
control procedures, if applicable. 

3.2 Basta for Cleanup Levels 

PAS 18-0QS lies within DOE-owned land and Is removed from public access roads. Jn the future, the land 
is anticipated to be used exclusively for Laboratory operations {i.e., industrial land use). Identification of 
the COPCs considered for this VCA was based on the sampling of the pipe contents. 
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PRGs for the COPCs retained from the sampling of the pipe contents. i.e., uranium-234 and -235, were 
calculated based on the expected land use at the si1e (industrial). The derivation of the PRGs was done 
using RESRAO 5. 70 (computer printout is provided in Annex 7.1) and are based on a dose hmit of 15 
mremlyr. The uranium used at this PAS was enriched uranium, which consists of approximately 96o/o 
uranium-234 and 3% uranium-235 by activity. The PRG for enriched uranium (826 pCilg) calculated by 
RESRAD was multiplied by the respective percent abundances to obtain the PRGs for the isotopic 
components. The site-specific PRGs were calculated to be 793 pCi/g for uranium-234 and 25 pCi/g for 
uranium-235. LANL site-specific exposure input parameters were used in. the model fLANl l996} and­
are presented in Annex 7.1. 

TABLE 3.2·1 

SITE-SPECIFIC PRGs FOR PRS 18-006 

Sample Values ! PRGs 
1 09 pCi/L 

1 
793 pCi/g 

Rationale . --, i COPCs 
i Uranium-234 ; Radianuclide (based on a dose of 15 i 

, Uranium-235 l 3.0 pCill 

i 1

25 pCilg 
! 

When the pipe is removed. soil samples will be collected from the area beneath the pipe. The sample 
results will be compared to the cleanup levels presented above to determine if remedial activities need to 
be conducted at this site. If remediation is warranted, PAS 18-006 will be cleaned up to the calculated 
PRGs for uranium-234 and -235. 

3.3 Site Restoration 

Clean fill and. if uncontaminated, the excavated material will be used to fill the trenches. The site will then 
be regraded and reg raveled to meet security and erosion control requirements. 

4.0 WASTE MANAGEMENT 

4.1 Estimated Types and Volumes of Waste 

Wastes expected to be generated during the VCA work at this PAS are included in Table 4.1-1. 

TABLE 4.1·1 

ESTIMATED TYPES AND VOLUMES OF WASTE 

litem 
Sampling Waste/PPE 

I 

1 Contaminated Soils 
I Solution Pipe (cut sections) 
I 
I 

Pipe Insulation 
Pipe Sludge 
Solution Pipe Contents 
Decontamination Wastes 

Solid • hazardous \ < 12 55· a lion drums 
1 8-25 container (3 cu. yd.) Solid - low-level 

I radioactive 

1 Sohd - nonhazardous < 5 55-gallon drums 
1 Solid - hazardous < 5 gal. container 
! Liquid - hazardous < 1 gal. container ! 

I Liquid - potential < 8 55-gallon drums ! 
! hazardous l 

--------------------------------------~~~~~-----------------~---------------------------------~ 
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A Characterization Strategy Form (CSF) has been submined to LANL groups EM·SMO and ESH·l9. The 
CSF describes the waste characterization/strategy requrrements and all the uncenamtres m determrnrng 
the waste types and vo!umes are summarized below. 

It is antiCipated that any pipe contaminated with uranium will be put in a maximum of one 8·25 contatner. 
It will be managed as non-RCRA, low-level radioactive waste. The 8-25 contarner will be sealed. Visibly 
contaminated PPE and sampling equrpment will initially be considered low-level radioactive/non-RCRA 
waste based on previous analytical data. Depending-onth&fieldscreemng results, vrsibly 
uncontaminated· items will be considered nonhazardous or radioactive waste. The volume generated is 
anticipated to be less than one 55-gallon drum. PPE/sampling equipment will be placed in sealed piastre 
bags inside a 55-gallon drum. It will not be directly sampled. Soil sampling results will be used to 
characterize the PPE. 

If any of the soil beneath the pipe is contaminated, it will be removed and packaged in the same 8·25 
comainer as the cut pipe sections. 

Pipe insulation will be field screened for radioactivity and segregated accordmg to its radiological 
characteristics. If the insulation is not radiologically contaminated, it will be placed in 55-gallon arums and 
managed as nonradioactive, nonhazardous waste. Sections of the insulation deemed radiologrcally 
contaminated will be packaged separately and disposed as low-level radioactiv& waste-. 

Although significant amounts of residual sludge or liquid are not anticipated. if encountered, these waste 
streams will be segregated and containerized. If a sufficient amount of sludge is encountered, samples 
will be collected forT AL metals. SVOC, VOC, tritium. and isotopic uranium_ It additional liquid is present. 
this too will be sampled for waste acceptance criteria. Any liquid or sludge in the pipe will be disposed as 
hazardous. mixed, or radioactive water as required by the results of their analyses. 

Decontamination liquids-Liquinox® detergent, tap water, and distilled water-may be classified as low· 
level radioactive waste. A total volume of less than eight 55-gallon drums are anticipated to be generated 
and will be segrega1ed. The decontamination liquid waste will be placed in 5-gallon containers labeled 
with the PAS number and placed inside a 55-gallon drum along with the PPE and sampling equipment. 
Decontamination liquids will be evaluated as low-level radioactive/non-RCRA waste, based on the results 
of an analysis of a grab liquid waste sample. This will be analyzed for total metals, gamma spectroscopy, 
SVOCs, and isotopic uranium. 

4.2 Method of Management and Disposal 

Waste soil will be stt:>redlhandled in accordance with 20 New Mexico Administrative Code (NMAC) 
Generator Requirements and/or DOE Order 5820.2A (Radioactive Waste Management) requirements. 
Waste will be stored at the PRS as non-RCRA waste in the B-25 container. The B-25 container will be 
labeled with a completed Radioactive Materials Tag and the storage area will be roped off and labeled as 
a radioactive materials storage area. If soil removal is indicated, the soil will be removed from the PAS 
after the analytical results are evaluated and a RCRA determination is made. Disposal will be in 
accordance with appropriate requirements. 

Visibly contaminated or radioactive PPE!sampling equipment will be segregated and managed as non· 
RCRA waste, then disposed of in the 8-25 container with the cut pipe sections. 

Decontamination liquids will be managed as potential non-RCRA waste. The total number is expected to 
be less than eight 55-gallon drums. The analysis of a grab sample of the waste liquids generated during 
the VCA will be used to determine its final disposal site. Analyses of the liquid waste will include TAL 
metals. isotopic uranium, SVOCs. and gamma spectroscopy. Further analyses may be required to meet 
the waste acceptance criteria of a treatment. storage. and disposal (TSD) facility after the hazard and 
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radioactive determination has been made for the decontamination liquids. If the liquids are nonhazardous 
and nonradioactive, disposal could be the TA-46 Sanitary Wastewater System Consolidation (SWSC) 
plant. If the decontamination liquids are found to be either hazardous or radioactive, their disposal may 
be at theTA-50 TSD or at another approved TSD facility. 

EMISWO personnel will assisted in determining the final disposal location of the generated wastes. They 
will help find the required TSD space, if necessary. 

5.0 DESCRIPTION OF CONFIRMATORYIVERIF(CATION SAMPLING 

Soil directly underneath the pipe at PAS 18-()()6 (after the pipe is removed) will be sampled in three 
locations and submitted for laboratory analysis. These samples will be collected along the length ot the 
trench and submmed to an analytical laboratory for total metals and isotopic uranium analysis. 
Additionally, any area that is visibly stained will also be sampled. 

The industrial PRG for uranium-234 is 793 pCi/g and for uranium-235 is 25 pCi/g. Remediation standards 
for this site will be attained when the results exhibit no contamination above the level of the industrial 
PRGs. 

6.0 ESTIMATED TIME TO COMPLETE THE ACTION AND UNCERTAINTIES 

The estimated completion time for the VCA is nine days. This estimate is based upon a one-day 
mobilization, five days to complete the excavation, cutting and containeriZing of the pipe, one day to 
complete the confirmatory sampling, one day to restore the site, and one day to complete demobilization, 
etc. The analytical results from the waste characterization and confirmation sampling are expected to be 
received within seven day~. Waste removal from onsite storage Is expected within another 60 days. 
Thus, the total timetrame for the VCA from mobilization to removal of waste is estimated to be about 90 
days. 

There are many uncertainties associated with this cleanup. The waste streams and amounts of waste to 
be generated are the largest uncertainty. The waste streams and volumes presented in this plan 
represent a worst-case analysis. If, during the course of the removal, the waste volume exceeds 200% 
of the B-25 container estimate, the effort will be stopped and re-evaluated. 

7.0 ANNEXES 
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ANNEX 7.1 

RISK-BASED CLEANUP LEVEL ASSUMPTIONS AND CALCULATIONS 

The slte·specifiC PRG for uranium was calculated using the AESRAD model, version 5.70. 
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!30 , I nllo, CPCII'fl)'(pCH) 1 1.G00e.o4 1 1.000E.o4 1 RTF( 5,2) 
~ , ........_......_ ..... , CPCift.JI(pCH) · 1 s.oooe..oe• s.oooe..oe • RtF< 5,3) 

• • • 
14 , C:C.'** .. Dh rllo, ._ ..... _ 1 2.500E..CJ3 1 UOOE.OS 1 RTF( '.t 1) 
14 • ~ rllo. CPCifkl)f(pCW) • 3.400£-04 • 3.4001!-04 I RTF( 8,;c) 
14 ....... etc-Hib ,.,, (pCVL)I'(pCrd) • e.oooe-CM • e.oooe.cM I RTFC e,s, • • • 
8+0 , ==-·lllltrllo, c11M1111art111 1 2.SGGE..ct3 1 2.SOOE-G3 • RTF( 7~) 
5+0 ' ~ ralo, ~ • 3.400E.OC I 3.400£-cM. RTF(., ,;c) 

StO , mt~rttwtaea....,.. r11o. f'Ci"-~' • • e.oooe.cM • e.aooe.oc • RTF( '1,3) 

u 



' .,._, tl' '"''-~""'V-IV\4,..1 

Dose CorNf.·· ·~ Fector (and Retated) Peremeter SUtnmtry (conth.led) 
\ _rle: DOSFAC.BIN \. 

1 CUrTerC • • P.-.meter 
' Vlllue ' Oefd ' Name 

11>227+0. ~ W'ld mobb 
• • 

.. ~, ,lllh 'tOOOE+Ot '1.000E+01' BfOfAC~ 
·•231 • CNitiiCn.,.. ~ • 1.100£+02. 1.100£+02. AC( 2,2) 

• • • 
b-210+0 • fteh • 3.000£+02 • 3.000E.a2 • BIOF~ 
b-210+0, a'Uit8ceelf'ld I1'IOiuBb '1.000E+02 1 1.000E+02 1 AC( 3,2) 

• • • 
··228+0 • fish 
•228+0 • tn*llcel end malullb 

' 5.000£+01 'S.OOOE+01 'BIOFA~~ 
• 2.500E+02. 2.500E+02. AC( 4,2) 

• • • 
"-230 • tllh • 1.000E+02 • 1.000E+02 1 BIOF~ 
~ .~eendm.,... '~.OOOE+02' 5.000E+02 • AC( 5,2) 

• • • 
·234 . ..., '1.000E+01 1 1.000E+01' BIOF~ 
·234 • c:rultM:el end mdklllaa • 8.000£+01 • 8.000E+01 ' AC( 8,2) 

• • • 
·235+0 • ""' 

1 1.000E+01'1.000E+01. BIOf~ 
•235+0 I~~- molkJab I 8.000£+01 1 8.000£+01' AC( 7,2) 

• • • 
•231+0 1 hh 1 1.000E+01'1.000E+01'810FAC(811) 
~238•0 ~·n ~n I e.oooe+at • e.oooe+ot • BtOFAC< e 2) 
IHIIRffHflftiHfiiAHflllllfllllllfllflfllllllllfmfffllffllmiJifllltlffllllllllllllfl ' 

~~ ~ ~ .... r ~.f'\ ~ .. :" ~r ~.... b-··~ 



\D,VenlonS.70 Tcllmi•O.S~ 07117197 13:09 Page 4 
11Y : RESRAO DefUt P.-.meterl Fie: TA-18UCO.RAD 

8h-Spedllc P.-.mt!W Bummwy 

• • 
... ~ l'lldlalu:lcft a U-234 I f.eoCJE.Q1 I 0.000E.oQ I 
-.. .. tncfpll flldloru:lde U-235 • s.oooe.o2 • o.oooe+ao • -::=:: flldloru:lde • u.-238 • e.sooe.os • o.oooe..oo • ,. .. .,........ (pCM.a U-234 •not ... d ·o.OOOE+OO· ·-·tiiiOn .. ..,......... . U-235 I not ... d • O.OOOE+OO. 
~ ........... ......., (pQl. U-238 'notUMd •o.oooe+OO• 

• • • • 
_. diDtl (m) 'O.OOOE+OO 'O.OOOE+OO • 
----....... (Item..,) • not UMd 1 1.5006+001 

wr _.. ............ (mtyr) • notUIId •t.OOOE-03 • 
ftllllofCOIIIIit*'·IIIZGM(IIcm.,) '1.fJOOE+00 1 1.$00E+00 1 

nllll'* ... d ~Ut~lftllfaft- (mlwr) • t.OOOE..Q3 •t.OOOE-03' 
,. ........... .,..., • 4.000E-01 1 4.000E.ot• 
ramnact-. ~ poroe~y • 2.oooe.o1 • 2.oooe.ot • 
......... ~~(rNm 1 4.400E+02 1 1.000E401' *''*lltadzone b ,..,.., • .t.050E+OO' 5.300E..OO • 
nfdlr 1n • JC::J • not UMd • e.oooe+OO • -
.,ot•lii4Jilr-~ 1 8.980£..01 1 S.000£..01 1 

•1a1an ,,..,.., • 4.eooE.ot • t.oooe+OO • 
dan (mt,r) 1 O.OOOE..OO 1 2.000£.01 1 

Ilion .... • ovtlt1Md • CMrhead • 
., COifllc:lllt • 5.200E.01 • 2.000£.01 • 
...._. ... trortlllltty -...nor pond (m"2) • 2.T00£+01'1.000E+08 • 
ncrflrw....,_.~ 1 1.DOOE..o3 1 t.OOOE.o3 1 

• • • • 
~~rot......w~..,, • t.eooe+OO• t.eooe..oo • 
l'lllldaanetafll • s.aooe.ot•4.000E.Ot • 
,......... ............ • 3.0001.01 1 2.000E.Ot. 
rltldane ........ ~ (tn¥) •t.OOOE+02 1 t.OOOE+02 • 
........ ........., ::-- 1 2.000E-o2 1 2.000E.o2. 
......... bpa••• 1 4.050&t00 1 5.300&-tOO. -

• 8118) 
1 81 7) 
1 81 8) 

'W1(8) 
1 W1{7) 
'W1(1) 

'COVERO 
'DENSCV 

•vcv 
'OENSCZ •vcz 

'TPCZ 
'EPCZ 

'HCCZ •ecz 
'HUMID 

'EVAPTR 
1 PRECIP 

'fU 
'IDITCH 
'RUNOFF 

'WAAEA 
•EPS 

•oeNSAQ 
'TP8Z 

'ePSZ 
'HC8Z 

•HGWT 
•asz 

•VWT ...... chp ~~'flY} • 3.000E.Ot •t.000£4t. -
,...._.. ~biiDW....,tlllll) •t.~•t.OOOE+Ot' 
li:Hal........ )cwM•B••fMI» 'NO 'NO ' -
Bliniilllfl• Nit I . · ). • 2.SOOEt02 • 2.10GE+02 • -

'DWlawT 
•Moor 

'\IN 
~ . . . . 
' 



... ~ P.-.oeter SUmmary (conlhJed) 

• User • • Uud by RESRAD • P .. metet 
P.ameter · • l1J.1 • Defaa • (If cMerent tom user~~~ Heme 

J..WJAU.»»JJ...I.l»J.»J.UA~J.li/~J.AWNAl»J..lJ.J..AMJ.»J.orAWAWJ.AIJ.»JA&~~.AU.UIAU&&IAU&l•• 
lfumber of unellll.nted zone ttrata • not -...cr • 1 • - • NS 
Jnnt zone 1,1'11cknea (m) • not used • 4.000E+OO • - 1 H(1) 
.JnHt. zone 1, edl denlfty (8km"3) • not t.lled • 1 .500E+OO • - 1 Ol:NSUZ(1) 
Jnutzone 1, total porosity • not used • 4.000E-o1 • - • TPVZ(1) 
.h1Ml zone 1, ~ 1 not used • 2.oooe-o1 • - • EPUZ(1) 
.nat zane 1, bPif'8lnltilr 'not used • 5.300£+00' - • BUZ(1) 
Jntal zone 1, ~COidlctvlty(rnf)T) •not.-c~ '1.000E+01' - 'HCUZ(1) 

I I I I 

JnMt. zont2, l1lclo Ill (m) 1 not UMd 1 O.OOOE+OO 1 

Jnut.zone 2, 801 denllly (QIIem"3) • not UHd • 1.500E+OO • 
Jnlllt. zone 2. =-"' 1 not Uled • 4.000E.01 • 
1nat zone 2, parGIIly • not wed • 2.oooe-o1 • 
Jnlllt. zone 2, ~ b pnmeter • not wed • 5.300£+00 • --.zone 2. ~ condldvly (ml';r) • not UMd • 1.000E+01 • • • • • • • • • 

• 5.000E+01 I 5.000E+01 • 
• 5.000E+01 • 5.000£+01 • 
• S.OOOE+01 • 5.000E+01 • 

JlldMian coeftlc:leulil far U.~ 
Cotllamhlted zane (cm"3/g) 
lJrullntecf zane 1 (cm"31g) 
lJrullntecf zane 2 (cm"31g) 
8llllnted ZOM (cm"31g) 
Leech,..(~) 
ScMilr car.-• 

• 5.000£+01 • 5.000£+01 • 
1 O.OOOE+OO • O.OOOE+OO 1 

'O.OOOE+OO 1 O.OOOE+OO 1 
1.587E-Oe 
notuud 

I • • • • • • • 
• 5.000£+01 • 5.000E+01 • 
• 5.000£+01 • 5.000£+01 • 
• 5.000£+01 1 5.000E+01. 

• s.oooe+Ot • s.oooe+01 • 

liiMMion coeftlclltlll far U-235 
~zone (cm"31g) 
lJrullntecf zone 1 (cm"31g) 
lJrullntecf zane 2 (em~) 
Bllll.nl8d ZGnll (cm""31g) 
Leach,_ (lyr) 
SoUIIIym~ ...... 

'O.OOOE+OO 1 O.OOOE+OO' 1.587E-08 
1 O.OOOE+OO 1 0.000£+00 1 not ....ct • • • • 

lltriMion eoeflldentl far U-238 • • • • 
Coutlii"'WWied zone (cm"31g) • 5.000E+01 • 5.000E+01 • 
~d zone 1 (cm"31g) • 5.000E+01 • 5.000E+01 • 
Jnabnded zone 2 (cm"31g) • 5.000£+01 • 5.000E+01 • 
Sllllnlld zane (cm"31g) • 5.000E+01 • 5.000E+01 • 
..eactt '* (/yr) • O.OOOE+OO • O.OOOE+OO • 8.587E-08 
~ COI .... tl 1 O.OOOE+OO 1 O.OOOE+OO 1 not used 

• • • • 
~ coeftlc:lenfll tor cMugttC~r ~m • • • 
:C.....,IIIIMH zane (cm"31g) • 2.000£+01 • 2.000E+01 • 
~zone 1 (cm..,g) • 2.000E+01 • 2.000E+01 • 
JnHUated zane 2 (cm"31g) • 2.000E+01 • 2.000E+01 • 
Jaanted zone (cm..,g) • 2.000E+01 • 2.000E+01 • 
.eech .... ~ 'O.OOOE+OO 'O.OOOE+OO • 2.392E-o5 
~ ......... • O.OOOE+OO. O.OOOE+OO I not UMd 

• 

·~Z(2) 
'TPUZ(2) 

'E~Z(2)2) 
·~Z(2) 

'DCNUCC(8) 
• DCNUCU( 8,1) 
• DCNUCU( 8,2) 

1 0CNUCS{8) 
'ALEACH(8) 

1 SOlUBK(8) 

'DCNUCC( 7} 
• OCNUCU( 7,1) 
• OCNUCU( 7 ,2} 

'OCNUC8(7) 
'AI..EACH(7) 

•sot.UBK(7} 

1 DCNUCC(8) 
• OCNUCU( 8.1) 
• DCNUCU( 8,2) 

1 0CNUCS(8) 
'ALEACH(8) 
'SOlU8K(8) 

• OCNUCC( 1) 
I DCNUCU( 1.1) 
• OCNUCU( 1,2) 

'DCNUCS( 1) 
1Al~1) 

• Sot.U8K( f) 

f .. ~)r-4 • ~.r'! ,._ t-'' ipL,:: .~.<t f.' .... .. 





I ...... tr.-IUUI..oV.t\1'\U 

lt...sp.cMc Pwwnetar SUmmery (continutd) 

• User • • Uted by RESRAO • Parameter 
1 .,_,,. 1 ~ • (!f ~enl tom wer IIJ)ut\ • 

t Rd ohhape ftdor 11T11V (...ad I FS • ·1): • ' ' 
• Outer lfl"d•ndul (m~ ring t: 1 not used • 5.000E+01' 

Outer......,. ndul (m), ring 2: • not used '7.071E+01 • 
0utw...,...., radlul (m), ring 3: 1 not used 'O.OOOE+OO • ' outer.....,. ndul m~ ring 4: 

1 
not used 'O.OOOE+OO • 

Olftr ...... ndul m 'mo 5: I not used 'O.OOOE+00 1 

Outer.....,l'ldlul m Mo 8: 1 notused 'O.OOOE+00 1 

Outer ..U. radlul m, mg 7: 'not used 'O.OOOE+OO' 
Outer .... ndul m ring 8: 'notused 1 0.000E+OO' 
OUlW .,..,.,... m mg 1: 1 not used • O.OOOE+OO • 
o.Dr ..... ndul !m). ring 10: 'not used 1 O.OOOE+OO' 

I Oulennrawredlultm),rlng 11: 1 notused •o.OOOE+00 1 

I OUIIlr....., ndul (m). mo 12: 1 not used 1 o.oooe+OO • 
• • • • 

FI'1ICionl of .............. MEA: • • I 

Ring t 1 not used • 1.000E+OO • 
Ring 2 • not used 1 2.732E..01 • 
Ring 3 • not used • O.OOOE+OO 1 
Ring 4 I not used • O.OOOE+OO I 
Ring 5 1 not used • O.OOOE+OO 1 

Ring 8 ' not uaed 1 O.OOOE+OO ' 
~ 1 'notuaed 'O.OOOE+OO' 
Ring I 1 not aaed • O.OOOE+OO • 
R"'' I • not UHd • 0. 000£+00 I 
Ring tO ' not used ' O.OOOE+OO 1 

f&1o u I not UMd • o.oooe+OO • 
~ 12 • not &.Ud • O.OOOE+OO I 

I I I I 

Frulla, "Oitlblee ..:1.., COf1IUII1P8on (kal'wr) • not used 1 1.800E+02 • 
Leafy vegetllble conunplon (~ · .... 1 not used • '1.C00£+01 • 
Mile c:onunplon ~) • not used • 8.200£+01 • -
Me8tlnd pcQby c:onunplon {kgfyr) • not UMd • 8.300£+01 • 
Flltt conunpllon (kgf)f) I not wed I 5.400E+OO. 
Othef' 1811food c:onunplon (~ I not used I 8.00QE.01 I 

Sollngeltla• rate (gfyr) • 3.850E+01 1 3.850E+01 ' 
omtct1Q water Hilke (lhr) 1 not used • 5. tOOE+02 • 
ConlllmNtJan hctlclri rj ~ Wlltef 1 nol used I 1.00QE+00 I 
con~am~~..ean friction or houlehold w111ar • o.oooe-tOO • t.OOOE+OO • 
Coran*-llan hctlon or tJIBCk water • not used • t .OOOE+OO • 
CGI .... I ..... t hcllcln of ftigdon Wltef' I not UMd I 1.000E+00 I 
CGiamfiiMion hctlon or...-.: foad I not UMd I 5.000£.01 I ea•••...,., hdlon or p11n1 food 1 not Ulld ._, 1 eo........, hetlon or meat 1 not Ulld 1-t • 
::arDio .. llllllan teclon of... I not used 1•1 I 

I I I I 

.MieDck fodder ...... mellt (1Vd8y) • not used I e.IOOE+01 • 
J¥eltack fctddlr fnllb fDr mlc (ttWdlly) I not used I 5.5QOE+01 I 
.Mttodc war taka blftllt (Udly) I not Uled I 5.000£+01 a 
.lveltock W8fer Hake b mlc (Udlly) a not UMd I 1.eJOOE+02 I 
..hettock 101 fttllke ~ • not UHd 1 5.000E.01 • 
._IDIIdlno far follr depolllon (p-,) • not Ulld • 1.000E.o4 ' 

• 

I 

'RAD_SHAPE( 1) 
' RAD_SHAPE( 2) 
1 RAD_SHAPE( 3) 
• RAD_SHAPE( 4) 
• RAD_BHAPE( 5) 
I RAD SHAPE( 8) 
I RAD:Btw'E( 7) 
• RAO_SHAPE( 8) 
• RAD_SHAPE( t) 
'RAO_SHAPE(10) 
'RAD_SHAPE(11) 
• RAD_SHAPE(12) 

• FRACA( 1) 
'FRACA(2) 
'FRACA( 3) 
'FRACA(4) 
'FRACA( 5) 
I FRACA(8) 
I FRACA( 1) 
'FRACA( 8) 
I FRACA( 8) 
1 FRACA(10) 
• FRACA(11) 
'FRACA(12) 

1 OIET(1) 
• DIET(2) 

• OI£T(3) 
• DfET(4) 

I DIET(5) 
'DfET(S) 

'SOIL 
•owt 

'FOW 
'FHHW 

'FLW 
'FIRW 
1 FR8 

'FPl.AHT 
'FMEAT 

'FMIU< 
1 LFI5 

'LFI8 
1 LW15 

'LW18 
'LSf 

1 MLFD 

... ;.;.~ ~ .: .... r~ · r-·; .... :.. ... r !"" •• : i!-~f 
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\0, V....,. 5.70 Tclknlt • 0.5,..,. 07/17197 13:09 Peat 10 
11Y: RESRAO Defadl Ptrametera Fie: T,..1&UCO.AAD 

temlneted Zone Dlmenelanl .,.. Sol~~~~ 
~.J~A~~~JA~ ~~~NY~NV~~~~~~~AA 
la: 50.00 aqiMI'e mew. U--234 0.800E~1 
... 0.30 metera lJ-235 3.000E-o2 
lepth: 0.00 meta U-238 8.300E.o3 

Totll OoM TOOSE(t), mrtm1yr 
Balle Rlldldcn Doee L.Jml• 30 rnreml)<r 

~~art~~~JJl.MW.\J»J..AAAAA»».UM 
1): O.OOOE..OO 1.000E.OO S.OOOE+GO 1.000E+01 S.OOOE+01 1.000E+02 3.000E+02 1.000E+03 
IE(t): 1.803E-G2 1.803E.Q2 1.~-G2 1.803E.o2 1.104E-G2 1.812E-G2 O.OOOE+OO O.OOOE+OO 
t: 8.008E-o4 8.008E.o4 I.OOIE-04 8.010E-04 I.Ot4E-G4 8.040E-04 O.OOOE+OO O.OOOE+OO 

nTOOSE(t): 1.8t!E·?2nnnt.Y Itt• t43.8ftO.t yen 

Total Oau Confrbllklnl T008E(I,p,t) for lndMUI R~ (I) ll'td Pattrnys (p) 
Aamremtyundfr-.tanoffotiiDoMAtt• 143.8 ~n 

Waterhllpendlllt~(ttllallan_... !'MOn) 

llfl!WJ..n=l A.IJ.~'J11 A.•.A.J/Jt,..J».JJ.ff»J»~W»»M AAJ .. '»A.t»».JA•A ~ W..~ 
~mttA trAJrJttdr-~.Amm m.mJrAI»lA~"lllAA»AA A»AAMAA Am». w.m»A A.l.AW. 
U7E..o50.0055 1.429E..o20.7tn 7.558e.OS0.0042 O.OOOE .. O.OOOO O.OOOE4000.QOOO O.OOOE+QOO.OOOO 1 .•• 2E-G40.0083 
102E-03 0.1hl 4.821E.ot 0.0281 O.OOOE+OO O.GOOO O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+GO 0.0000 4.208E.o8 0.0002 
ril"ltYlliTnl\iiWftdt'ftl·lflf&·llf O.OOOE.OO o.oooo O.CIOOE+OO 0•0000 1· ~07£-of 0•0000 

DOE.OS 0.1101 t . .cee&GZ 0.8115 f.ISte-05 O.OCM2 O.OOOE+OO O.GOOO O.OOOE-+00 0.0000 O.OOOE+OO 0.0000 1. 1'1E-CM 0.0088 

Totll Daee C~ 1008E(I,p.t) for fndMdiMI RMiolu:ldee (I) md Pdrftyt (p) 
Ae mrem/ynnd Frldlon Gf fotll DoM At t • 1.t3.8 ,. ... 

w .. DtptnMntP...._ 

m....u..J..flJ.J.I.A A.lJA-tfMJJJM~A m.J1\1.J..WA ~ A.WAW»..JJJAV.. AJJ.»AVJJAIJ.I.»., AWAlAlJ..WJJ.M m hct = "'ll tllrlfMr hct. ~tiel rom hct. = het. ~. ~ IJJ.AA~ ~J. ... •.JJJ.AV..W•JJ». AJA'~ W.JM ~ WJN.. AI»»»A AJ..AAAA w.m»A AJ..»AA 
OOE<tOO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.GOOI+OO 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 1.458E-G2 0.1032 
DOE+OOO.OOOO O.OOOE+OOO.GGOO O.GOOE+GOO.OOOO O.OOOEtOOO.OOOO O.OOOE4000.0000 O.OOOEtOOO.OOOO 3.:J88E.030.18B7 nm '"mifiNWH~uY·•'ft1l&r o.OOOE+OO 0.0000 o.OOOEtOO 0.0000· , ... -04 0.0101 
~+OO o.oooo o.OOOE+OO o.aooo o.oaoe+OO o.oooo o.oooe+OO o.oooo o.oooe.oo o.oooo o.oooe+OO o.oooo 1.e• se-o2 1.0000 

nlllr lndeaelld.c ............... . 

J 



_.lt; ... ~-IQ r "' I A- I t!\)(.;0. tV\l) 

Total Q Conlrtxltlons TOOSE(~p,t) f« blvldual Redlonuc:ldH (I) end Plthwayw U 
nremtvr end Fra::tkin of Total Dole N.l• O.OOOE+OO ~n 

Water tndeDendent Pdlnyw (lfNIIation eldJdes redon) 

GrotRf IMalatfon Radon Ptart Mellt Mitt Sol 
,.. AJAJ.N.J.».&.l.J».I.A ~ ~ ~ AAJ.»»JJ.JJ.A4.AJ..A A.IAIJAWJJ..IJ.»A ~l.UAV. 
1te mre~ fraet. 1]11'ernfyr_ 'TA.a'flQl frad. ~ mre~ hct. mrfmiYr fract. ~~ ~ 
\AAAAJAl.AAAAAAAAA. AAMM A.l.J ~ AAAAAA AAAAAA»tA AAAAAA AAJ..W».A AAAMA AAAAAAAM AAMM 
• s.me-os o.ocm t.427E-G2 o.1o1e o.oooe+OO o.oooo o.oooe+OO o.oooo o.oooe+OO o.oooo o.oooe+OO o.oooo 1. uoe-o4 o.ooo3 
S 2.979E.Q3 0.1652 ~.155E.OC 0.0231 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.3e2E.OS 0.0002 

lml,tfli11nYimYt Tiltfd,iifm 11mMrt&if'l,iiYfr,Yti~tNiftWiiiifm,rtHHr o.oooe+OO o.oooo o.oooe+OO o.nooo 7
·' 

14e-01 o.oooo 
3.1~-o3 0.1742 1.477E-o2 0.8183 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 1.181E-4C O.ooee 

Totall Dote C~ TOOSE(I,p,Q for~ Rtldonucldee (I) and P~ (p) 
Aa mrerntyr end F111Cfton of Total Dose N. t • O.OOOE +00 ~ .. 

W1ltlr Dependent p~ 

. ~ ~ w.JirJ.a.w..a.ltfA ~ AA»AW .. U»AJ..lA AA.J..&J»A&.4J.JAI.M ~ 
lAA""~~'m 'Tf»7lrtt~~.mm ~.r.:nt~"XMtu'mA.w». A»J.JJJAA M»». MMMAAA AJ..1.)». 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1 .444!-02 0.8008 
· O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.398E-G3 0.1885 

QiOQQE+OO 0.0000 O.OOOE+OO OIOQOO O.QOQE~ o.oooo ,,OOOE+.OO Q.QOOO 0.000£+00 0.0000 O.OOOE+OO 0.0000 1.82SE-o4 0.0107 
01111111111 111111111111111 HIIIIIH IIIIU :!1 ilflll tlllll m11110 111111 IIUIIIII 1llll 111111111111111 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.DOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 1.803E-02 1.0000 

riel--~ end dependent Dathweva. 

..,.r: ~ ;,· .. f."':-~·· ..... --... .. ~~ ·~ ... · ·, ~ .. !. 



RAD, Vlf'lik)n 5.70 TdJmft • 0.5 year 07117197 13:09 Page 12 
m.y: RESRAO Defd ~ Fie: TA--18UCO.RAD 

TDbll DoH~ TDOSE(Y,,t) far fncMbll Radlonucftdes (I) end P~ (p) 
M mremtyr lnd Frdon of ToW Dole 14 t • 1 .OOOE+OO yen 

Waterlndependert Pd.,.a (lli .. llott eJd.- radon) 

~ ~~ ~mM~J.».'tf~ ~ ~WJAI.&»J..IJJJ.A ~l.l.JMIJ.J.»»J.AA 
l-f'~~~J1l~~mta ~-~~~W»A A.I.IA&J.l • .&AMMAA ~AAA».AA 
I S.278E-050.0028 1.421E-G20.79t8 S.241E-o90.0000 O.OOOE+OOO.OOOO O.OOOE4000.0000 O.OOOE+OOO.OOOO 1.140E-040.0083 
I 2.t79E.o3 0.1852 4.158E.o4 0.0231 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE.OO 0.0000 O.OOOE.OO 0.0000 S.385E-Ge 0.0002 
1 t.OIQE.Q4J)~ooeQ e»_1E~I CLGCM0-~2&-1_7._o .. w..oo __ Q.OOOE+OO a.oooo o.oooe+OO o.oooo o.OOOE+OO o.oooo 7. t 13E.07 o.oooo 
IUHH UIIH IIUHUI 111111 JIIUIHI RH aiOIIH UUU HilMI HIIH IHIIIID UIIH HIIIIIH 81111 
3.138&03 0.1742 1.477E..CJ2 0.8183 5.24tE.o8 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.181E.o4 0.0088 

~ 

Total DoN CoribWionl TDOSE(I.p,t) for lndlvlclJII RIICicnddle (I) end Plllhwlya (p) 
M mremlyr InS F.-clan of Talll Doee N. t • 1.000E.OO ye .. 

W*l)epenctlrt PIIMild 

l/tl1an .. I..J»Au. M.':11».J»»A~.A mA'tJJ.n.m..•'IA AAIJl~'»A A.YJ.A•.lA.W»»A JJ.»J.JJ..JJ»AWA ~'JJAA 
~':lJh'rlflb.'riJ.(JrlllJ.Jff/"JlJn.trft.mltA ll\.JmrA.tr'lJA~WJ.JA IJJAl.Y.lAA.W.JA AMW.,l.'A A/4AAAA. 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+CIO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+GO O.OOOQ 1.444E-D2 0.8008 
O.GOOE+OO 0.0000 O.OOOE-tCIO 0.0000 O.OOOE.OO 0.0000 O.OOOE..OO 0.0000 O.OOOE.OO 0.0000 O.OOOE+OO O.OOGQ J.tteE.Q3 0. teas 
D1ln\rW 118'iillnmri1&·MB·•'ftilltlr o.oooe+OOo.oooo o.oooe+OOo.oooo t.c.ee.o4o.o1o7 
t.DOOE+OOO.OOOO O.OOOE+OOO.OOOO O.OOOE+OOO.OOOO O.OOOE+OOO.OOOD O.OOOE.OOO.OOOO O.OOOE.OO 0.0000 1.103E-G21.0000 

, .. Wlltlr lndeDindent..,.. deDenclent,.....,.. 

\ ) 



··-· •• • IVV'-1'-/.IVl&J 

Total 0 .Contrb.ltiona TDOSE(I,p,t) for lndYidual RedOI'Itddes (I) ll'ld Pdlways Cr 
/rwemlyr end Fradon of Tcrtal DoH AI. t • 3.000E+OO yen 

Water Independent Pethwayll (w.lelton eld.ldft rltdon} 

GrOI.Ild W.latfon Radon Plant Meet Mlk Sol 
lo-AA»JJ..WJ.J»».A~~~~~~ 
~ mrem/Yr _tr:ac\. _ tiWemfwr_ frett mrnr. hct. nn~_ttr.A mrtm/Yr hd. mre.W hct. ~ 
AAAA AAAAAAAAA MAMA IJ.J..W WJ..AA A»J.AA AJJJ.JJJ AAAAAA. AAJJJ..A MAAAAJJ..A A.U:»J.. AAMAAAAA AAJ.J.AA 
14 5.280E-o5 0.0028 1.427E-02 0.7918 4.702E..o8 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.1.0E-04 0.0063 
15 2.878E.()3 0.1852 4.159E--04 0.0231 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.371E~ 0.0002 

TmJttlTt8fi1f,RiRYimt TitftT,J,\1 ,,ftlluRir1nNii1t,,ft·,rmfmft·mfuml,R·mr o.oooe+OO o.oooo o.oooe+OO o.oooo 7
·''

3e.oJ o.oooo 
t 3.138E-G3 0.1741 1.4nE..o2 0.8103 4.702E-08 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.181E-04 0.0068 

ToCIII Dole C~ TDOSE(I,p,t) for lncMMI Reclonucldn (I) lnd Pathway~ {p) 
M mremlyr lf'ld Frac11on of Total Dose AI. t • 3.000E+OO ~.-. 

w.- Dependent P~ 

Wtter Fl8h Rldon Pin Meal Mlc M ~· 
,. m».lJ..J..AJAAJ.AAA m»»»J»AAAA ~ W.'JJL~ ~ ~ ~ 
~~A"MJA 1J».f,rj{,J:Jf,J"~AJ= \.1)»>JAt'AJ'AfAA~AAAAAA MAAAAJJ..AMIAAA AAAMAMA MAAAA 
e O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.444E-02 0.8009 
5 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.398E-03 0.1885 
S OjOQOE+OO 0.®00 O.O®E+OO O.Q®Q Q.QOOE+OO 0.(1®0 O.QO(lf+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 t.824E-04 0.0107 
MftiU 1111111 Ufllllll flltlf IIHiflll Ullll lflfiJIIIIIIUI lflllllllllllfl 111111111111111 111111111111111 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.803E-02 1.0000 

of .. "*indeP811dn tnd dependert ~-

.. ~· 'f.-1: "1 
,.. , ... 
I . ...... l 



lRAD, Vmlon &.70 Tc limit • 0.5 year 07/17197 13:ot Page 14 
"'*Y: RESRAO Defd P-neters Fh: TA-1SUCO.RAO 

Totll Doll~ TOOSE(l.p,t) for lnclvtcbll Reclonueldes (I) and PatfwtaV'I (p) 
M mre,.. and Frtlelon of Total DoH N. t • 1.000E+01 yen 

Wnlndependent Pdlwayla (U'IIIIIon n:btn radon) 

o-~ ~ ~~ UA\tJ.»AlJ.»»J.. A.J»A&»J.AW».A A.WJ.»»J.»».AA 

~~A~~~~mm ~imt~~m»A W»J.».AAAWA AJ.J.»»J.AW.AAA 
4 5.304&-45 0.0028 1.427E.Q2 0.7818 5.184&-07 0.0000 O.OOOE+OO 0.0000 O.OOOE400 0.0000 O.OOOE+OO 0.0000 1. 1«JE-04 0.0063 
5 2.877E.o3 0.1851 4. 171E-G4 0.0231 O.OOOE..OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 3.398E-(18 0.0002 

llm'nf~mi11Rilrllt Tiilnl1188f.ruMalii~,,,NuNt·ififfll~·mr o.oooe+OO o.oooo O.OOOE+OO 
0
•
0000 1

·
11

3E.o7 °·0000 

3. t--03 0.1741 1 .477E-G2 0.8113 S. 1ME-07 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.182£-04 0.0088 

Tot.t OoM eoMt.uton. TOOSE(I.p,t) b ........... RICioru:ldet (I) nt Plllhnyt (p) 
M mrtlt1fyr 8nd Fraction ofT«** OOM H. t • 1.000£+01 yen 

Wiler Oependel• Plllltlldva 

. ~~-\iA..mw. ~1fu»..v..'21JA M.~J-~ AJtl.~WA A.\WA.IJ».W.IJJ. A.lJ.J.»J.JJ.».AWA W}J»»»»»A 

~~1.\NlA "'f .. ,.'JlfH~.A~mm titA":J.Jr~~WAU. A.V.J..V»AW»A A.WAI.I.I.A AA.WA 
O.OOOE+OO O.OOGO O.OOOE+OO 0.0000 O.GOOE+OO 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.444E-02 0.8000 
0.000£.000.0000 O.OOOE-tOOO.OOOO 0.~0.0000 O.OOOE+OOO.OOOO O.OOOE+OOO.OOOO 0.000£.000.0000 S.381Eo030.1885 
O,OOOE4'00 0"0000 0.~~-Q,OOOO. Q.QQQ£~00 0.0000. Q.000£4o00 Q,QOOO O.OOGE..OO 0.0000 O.OOOE+OO 0.0000 1.t22E.cM 0.0107 

RIIH 111111 liHRIII 01111 Hllnm lUlU DUIIIII HHH IIIIHHI Ullll HUIHU Him RIIIHII RIUI 
UJOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE.OO 0.0000 O.OOOE+OO 0.0000 0.0001+00 0.0000 O.OOOE+OO 0.0000 t .103E-G21.0000 

f ..... hdeOelldelt nt dependent~ 

' I 



Tot.l Dose Contrt>utiorw TOOSE(I,p,t) for ln<MtJal Rl<lomc:ldn (I) end r "8)'8 (p) 
As mre~ .net Frection of ToW Oou AI t • 3.000E+01 yen 

Water Independent P~ (lnhatdon eld.ldea radon) 

GrotM Inhalation Radon Plent Melt Mlk Sol 
Rlldlo- MWJ..4..lAJ.A4..4..!JA ~ AAA.J.J..J.J»A!J.t.IJJ.. ~ ~ AAJJ.l.&»J.J»JJ.Jt..A ~ 

=a~~ ~~rtn~t'Jb.IDlkl ~'ltlt~mr~~AJJJ.AA w.AWAA4J.AW. AWMAAAAMMA 
U-234 5.507E-o5 0.0031 1.427E.o2 0.7812 4.485E..Q8 0.0002 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.141E..Q4 0.0063 
lJ..23S 2.875E.o3 0.1e49 4.233!-04 0.0235 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 3.488E..()8 0.0002 
u-231 'tfUE-o4 o.~t 0.~1~.-o10CMe e1~54E·13 o.oooo -~.OQOE~ o.O®O o.oooe•oo o.oooo o.oooe+OO o.oooo 1 .112E-07 o.oooo 
llfflllllllffl 01111 IIHflllllfllll 111111111 Ullll IliUm IIIII 111111111111111 lllllml Ullll lfHflflf Ullfl 
Tatll 3.137E-o3 0.1738 1.478E-o2 0.8103 4.485E.o& 0.0002 O.OOOE+OO 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 '1.183E..OC 0.0088 

Total Dole~ '!'OOSE(f,p,t) for lncMllll RdnddM (I) and Pathway~ (p) 
M mremtyr 8'ld Frdon of Total Dose N.t • 3.000£+01 yen 

Water Oependtnl Pdwwlwll 

Rfldb.lJ..~». ~ AM.l"'JJ..w».tJ...'t.. AAIJI;J;;/J;_J..W.. AJJAI»»J»AAM WJ»»..UJ..W.J.A WMJ..!.J.J.»JJJ.AA 

=~~ ~~~IDlkl m4..AXf.arJli).A~W»A mAAAA».AI»M WA»J.MWMA 
U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 t .4-i5E-02 0.8008 
U-235 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.402E.03 0.1888 

Mifirl~t~fltfWfi•tm,RnW Rillltiif Nt;H8fr.u8·Wtftfi"Wi•R·U,, 'niiml fttr o.oooe+OO o.oooo o.oooe+OO o.oooo '·
8
'
7
E-o4 o.o, oe 

ToCII 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.8lME-02 t .0000 

-Sum of el water hleoendenl and dependert Dathwaw. 

. ·, r. ,~t,...; •.. ·" . ! 
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nm.-y: RESRAD Default PlnfMtefw Fie: TA-18UCO.RAO 

Total DoH Con1rtMtona TDOSE(J,p,t) for trdYkbll Rldknddes (I} end P~ (p) 
/4& mremtwr end Fraction of Totll DoteN. t • 1.000E+02 ye ... 

WM ~ Paltrftyl (lnhllleeon txckldea radon) 

GrcMN ~ Radon Pin Meat Mit Sol 
lo- U. ... l.' ... 'J.»J..J.J.».»A ~ ~ AJ.4JNJN.».JJ.J.». AJ.J».A.4J.t.MA.4..\V.. A.UJ...IJJAl.U.WJJ. ~ 

~~'rlllfA t;fj.~tfflA.'rJilA~AX_tW. ~~~~A.JAW. A.lJ.AU.W. WJJJ.. AAJ.I.J.»Mw.AAA 
t4 7.870E..OS0.0042 1.C8E..o20.7883 4.23E..OS0.0023 O.OOOE4000.0000 O.CIOOE+OOO.OOOO O.OOOE+OOO.OOOO 1.141E..cM 0.0063 
15 2.953£.()3 0.1830 4.578E-04 0.0253 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.916E-o8 0.0002 
Ttt~~illlll1nYiRYI \,&1 CfhVnftiRiu1t'uYurlnft·lfHHffiH·Imr o.aooe+OO o.oooo o.oooe+OO o.oooo 7

·
1ooe-4f o.oooo 

I 3.1341:-83 0. t130 1.483E.o2 0.8182 4.238£o05 0.0023 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.188£-M 0.0088 

Teal Dole Conit:lulona TDOSE(I.p,t) for lnclvlcbll Radoru:ldn (I) IN Plllhotwyl (p) 
M mra~~ lnd Frclon cf Teal Oau N. t • 1.000E+02 ~ 

W,_ Dependent p..,..,. 

-mz.. ... I.AAAA~JJ.A ~ ~ A.~J».A W»»JJJ..».AIJ.A AAA.lJ .. lJ»J.J.AU». A.W.W»AAJ»..AA 

lAA~~4A'rlllfA ~~»A""l~JL'J'J1.mltl ~~~~"lllw.w. W.WJMWAM W»J..W.W».i. 
0.0001+00 0.0000 O.OOOE.OO u.OOOO O.OOOE+OO 0.0000 O.OOOE-tOO 0.0000 O.DOOEofOO 0.0000 D.OOOE+OO 0.0000 1.452E-o2 0.8011 
0.000E4)0.0000 O.OOOE+OOO.OOOO 0.0006+000.0000 O.OOOE+OOO.OOOO O.OOOE+OOO.OOOO 0.000£+000.0000 3.415£-430.1885 

ntftf~~Wilomll llntTIMft·1lft1i81R,R·IRfll\nlllifOO o.ooae.oo o.oooo O.OOOE.OO 0·*' ,,882E-44 °·0104 

O.OOOE4) 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£.00 0.0000 O.OOOE+OO 0. 0000 O.OOOE+OO 0.0000 1 .112E-o2 1.0000 

, .. WlllllrlndeDelldlnt 8nd deDelldett Dd'IM!va. 

\ 

I 



Total Ootl~ ,..~ TDOSE(I,p,t) for lnc:ivtdJIII R~ (i) n PlttfMiyl (p) 
II ~mlyr end Fr=:tion of TGtil OGii8 N t • 3.000E+02 ye .. 

WltlrlnctependeM P~ (~ ed.ldetl..-don) 

Gromd lnhelatlon Redon Plar1l Meat MJk Sol 
~~~~~AA»»J.».AV.l.AM~ 
' mremlw _fract. _ mr~ ~ _I!'{~ hct. mreltl frllcl ""'fi'IIYI' ~ _ ""'1!\&r tact. rrwemtyr frsct. 
iAA AAAA»AAA A.J~ AAAAAAAAA A.WAA A.~»AA AAMAA AAAAAAAM W.AM AAAAA»AA MAMA AAAA»AAA MAAM MJ..AAAA.J..A AAAJ.».. 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

'tftifHmi1liRtrtmR Rilliiif t8tmwHnfr·lllfiicnltR·M y,niiftft fr;Hro O.OOOE+OO o.oooo O.OOOE+OO 
0

·
0000 

o.oooe+OO 
0
·
0000 

).000£+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 

Total Dose~ TOOSE(l,p,t) tor lncMUI Redlonucldes (I) lnd P~ (p) 
A!t mremlyr and Frac11on of TaCII OOM N. t • 3.000E+02 yeara 

Water Dependent p.w-

Water Ash Radon Plant Meat Mlk AM p=• 
~~~A.lJ..A&~ »J..M~~~ 

\A~ lAAXlA ~ A.'JlhJ..""JAIL.'I;b.. KJ.UZ. ~~"=.Wl A»».A AAAAAAAM }.J.)I.M AJ.»J,A&.IA MAAM 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
D.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

H;fmlfi•RR,Nifflml Nimnl'Dif 1Hillftn8·11fiUft,N·Iltrll Y;ftitftS ft;ftro o.oooe•oo o.oooo o.oooe+OO 
0
·
0000 

o.oooe+OO 
0

·
0000 

.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

.. water lnctependeM end ctependetW ~. 

. .. "". :.....:. _, .. r· I ~··· - .. 



\0, Verllon 5.70 Talknlt • 0.5 ,e• 01111197 13:01 Peat 18 
wy: RESAAD Oeflult P.-.metera Fie: TA-18VCO.RAD 

Totll Dose ContriHJions TOOSE(I.p,t) fot lnclvldull Rl<loru:ldet (I) and Path\wyl (p) 
M mremlyr a Frldlon Clf Total DoleN. t •1.000t:+03 ye .. 

Wlter.tndeptndent ~ (lr,..... .a.ctee redon) 

=~ A.UJ.lfJJ»J.AJ:l AJ.M-.'IJt.wAu1fA.J.w.MnJ..lJ.AM. ~ AJAV..•.JJ.»A'AIAA ~ 
~.A~ 'li)»"lm"Aittt.A~mltl \.T1JmrdJtAA~AUN.A A.'-WAlJJ.JJ.V-». A.W.»»A AW.M 
D.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
!».OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE.OO O.CIOOO O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
~tf88fi1ltBu'Wi &llRfttiflftiW·'IIUII·Illt,Mitr o.oooe+OO 0.0000 O.OOOE+OO 0.0000 o.oooe+OO 0.0000 
OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOCJe+CIO 0.0000 

Totll OoM ~ TOOSE(I.p,t) lor lndlwtcbl Redlcnddn (I) lnd Palin .. (p) 
M mtlm"w n Fradlon of Tolll Dole H t • 1.000E.o3 yura 

WMOtpeldlntP......_ 

~-u.•Jrl.w AJ.fr'U».t.JJI.h. AW..'f!J.JJ».l.t.'J:A A.f:.f1(At}:tJJ.~.lJJ.J.. WJ.t.J..J»J..J.YJ. .. V. AJ..•»J».lJJJ»». W»»J.»AWJ.A 

rau."tl.A~ frJti.JJJ.rltA.lJt».~mltl ~JJfAA~AtJJ». AJJ.AU.'-V.A.W». A.U»J..u.A AJAW 
DOOE+OO 0.0000 0.000&+000.0000 0.00064 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 Q.OOOE..OO 0.0000 
DOOE+OO 0.0000 O.OOOE+GO 0.0000 0.000£.00 0.0000 O.OOOE+OO O.OOQO O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 f811li'IB Rdlmll.iftll\flnl·fn81iftil·•\ftn111r o.oooe.eoo.oooo o.oooe+OOo.oooo o.oooe+OOo.oooo 
lOEtOO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE4 0.0000 O..OOOE+OO 0.0000 O.OOOE+OO 0.0000 o . .-+00 0.0000 

IWIItwht~Mndert n ~ DIIIMINL 

\. J 4:'' 



OoseiS<uce Ralol SUmmed OVer /AI PI!Chnys 
~and Ptootnv PmtPII RICion.dde c~ .,.~'lr.8t!Ac!Witt 

i~J.lTW'lrlf.1t.l~~!fl.ih1{fll.«jj~~~~ .... 'AlAWAAAAAAWAAAAAA 
U-234 ll-234 UJOOE+OO 1.504Eoo021.504E.Q21.S04E-«21.804Eo021.~-o2 1.502E..o2 O.OOOE+OO O.OOOE+OO 
U-234 Th-230 t.OOOE+OO O.OOOE+OO 3.340E.CJ7 t.002E-o8 3.340E-08 1.002E-05 3.336E-05 O.OOOE+OO O.OOOE+OO 
U-234 Ra-228 1.000£+00 O.OOOE+OO 8.135E-Ce 7.303E-o8 8.CM3E.07 7.045E-08 8.907E-05 O.OOOE+OO O.OOOE+OO 
U-234 Pb-210 t.OOOE+OO O.OOOE400 1.300E·13 3.45eE·121.213E·10 2.838E-09 8.918E..o& O.OOOE+OO O.OOOE+OO 
\1-234 IDSRO) 1.504E.o21.S04Eo02 U504E-G2 U504E-02 1.S05E.Q2 1.512E.Q2 O.OOOE+OO 0.000£+00 

U-235 u-a5 t.OOOE+OO t.tS3E.Ot 1.1321!.01 t.132E-011.132E.01 t.131E.011.120E.01 O.OOOE+OOO.OOOE+OO 
U-235 P•231 t.OOOE.OO O.OOOE+OO 3.etJ8E..CJI t.101E.OS 3.888E.o51.100E-04 3.851E.o4 0.000£+00 O.OOOE+OO 
lJ-235 Io-tti t.OOOE+OO O.OOOE+OO 3.408E.o7l001E.OS 3.103E.o5 2.305E-041.501E.03 O.OOOE+OO O.OOOE+OO 
U-235 ID8R(JJ t.1 • .ot t.t33E-Gtt.t33E..Ot t.t33E.Ott.134E.Ot t.tsee-ot o.oooe..ooo.oooe+OO 

U-238 U-238 1.000E+OO 3.0SSE.o:2 3.05SE-G2 S.054E-G2 3.051E..o2 3.043E-o2 2.187E-02 O.OOOE+OO O.OOOE+OO 
U-238 ll-234 1.000E400 O.OOOE+OO 4.283E.QI t.278E-07 4.283E-G7 1.279E-CJ8 4.259E.OS O.OOOE+OO O.OOOE+OO 
tJ..23I Th-230 t.OOOE<tOO O.OOOE+OO 4.734E·13 4.281E·12 4.7ME·114.280E-10 4.129E-09 O.OOOE+OO O.OOOE+OO 
U-238 R•228 t.OOOE+OO O.OOOE-tOO 5.327E·15 2.074E·137.598e·12 1.199E·10 8.550E.o9 O.OOOE..OO O.OOOE+OO 
U-231 Pb-210 t.OOOE+OO O.OOOE+002.882£·181.330E·17 8.752E·188.21ME·14 5.489E-12 O.OOOE+OOO.OOOE+OO 

MiilnRUtW ntnmllrtftftfftirfrtlfiiifti,Bt'l&u1,fitfrr1r~l s.043e.m 2.eaee-G2 o.oooe+OO o.oooe+OO 
Bnnch Ffdon II hi~ f8ctof f« .. j'l\ ~~~ ndcndde cflusttllr. CUMBRFQ) • BRF(WBRF(2r ... BRFQ). 
The OSR h:lJdM canHJUtlone from .. odlted (hllr ... 0 0.5 yr) ~ 

Nuclda 

81na1e Radlorutdt Sol GUdell~~e G(l.t) In pag 
8ellc RIICiatlon Dole Uml• 30 mrem¥ 

iJ».t:J.Aooo:ff!vJJfl~+OOMv~JJl irm:f.W·~~Jb000ft~1J~»AUA w .. v»». 
U.234 t.185E+03 1.095E+03 1.995E+03 1.88SE+03 1.883£403 1.084E+03 "'8.245E+09 "8.245E+09 
U.235 2.848E+02 2.848E+02 2.848E+02 2.848E+02 2.848E+02 2.835E+02 ~.180E+Oe ~.180E+08 

Jfrii' mnftrmin1frNtRlr'~ittMII'ift1!111111Nf"i~ifmfr;ftf'e+02 t.004E+03 ~.380E.os ~.360E+05 
•~t~,~ptc~~c KMy llml 

s..nmect Dalel9cu'ce Rtllol OSR(I.t) tt (flnftllyr)f{pag) 
lnd 81na1e R~ Sol GWc~e~~• G(l.t) tt pCVg 

Ill'"*' .... "'minimum lingle radlcndde eci~Pde~ne 
..... tma •tme "'melmUm '*'dote. 143.9" 0.1 ,... 

Nuctde ...., '"*' OSR(I.Imln) G(l.trit) D8R(I,tm•) O(l.tmax) 

/k..ti'J.0w~ N:.w.JfiJJ .. WJ.A ~..a .. J.A A.IAV»J:A A.l.lJ...l .. UAA AAAMAMA 
U-234 1.800E.01 141.8 ft 0.1 1.520E-o2 1.17~E+03 t.519Eo02 1.875E+03 
U.235 S.OOOE-02 12.81 ftO.OO t.138E-G1 2.835E+02 1.12t£..01 2.858E+02 
Miilmltrln1unu0·111fnllll ,tUr8.·820E+02 2.I15E-G2 ,.028E+03 

... t~;.. . .at. tt· ~f1~r!i,.~.:~·· .... t i! ~ 



JRAD, Verllon 5.70 T«lhll• O.S ,._, 01/1719'7 t3:ot Page 20 
unary: RESRAD DefdPiramelerl Fie: TA-18UCO.RAD 

tndlvkbll tUide Dote SUmmtdOwr M ~ 
P.ntb:ldltnBrlrdl~~ 

kteParn BRF~ =~ ,JiAw)j.Jj.~UJ:r-~~ .. .OOOE ''~AAAW.me~.lmA+y..»»JAAAJ.J»»J.AM»JJ.».A 
~ U..234 t.oooe..ao t.~ t.44A&G2 t.444&02 '--"3e.o21.~ 1.-"2E-02 O.OOOE.OO O.OOOE+OO 
14 U.231 t.OOOE+OO O.OOOE+GO 2.eeeE·tO t.057E·t0 2.888E-o8 e.OSSE.oe 2.883£-08 O.OOOE+OO O.OOOE.OO 
4 IOOSEO): 1.4441-02 t.4oW£..021.44ole.o21.~-G2 t44E..o2 t.-"2E..o2 O.OOOE+OO O.OOOE+OO 

SO 0.234 1.GOOE+OO O.OOOE<tOO 3.208E-07t.811E.Q7 3.208E.Qt 8.818E..o8 3.203E-()S 0.000£+00 O.OOOE+OO 
JO U-231 1.000&400 O.OIIOE42. .... t52.U48-t42.812E~132.UE~122.t70E·11 O.OOOE+OOO.OOOE+OO 
10 IOOSE(J): O.OOQEfOO uoee-o7 1.118E-G73.208£..08 l.lteE.OS 3.203E.OS O.OOOE:tOO O.OOOE.tCJO 

te U-234 t.OOOE+OO O.OCICEtCIO 7.101E-OI 7 .OttE-o8 7.721E-G7 8.783E..o8 8.831E-o5 O.OOOE.OO O.OOOE400 
~ U-238 t.OOOE+OO • O.GOOE4GO 3.3581-t? 1.307£.15 4.T87E-141.280E·12 4.12JE..t1 O.OOOE+OO O.OOOE+OO 
l8 IDOSEQ): O.CbiEtGO 7 ..... 7.011E-017.72tE.o7 8.783E-oe 8.83tE.o5 O.OOOE+OO 0.000£+00 

0 U-234 t.OOOE..OO O.GOGEtG01.248E~t3 3.3t8E·12 t. 18S1!·10 2.722E-08 8.84tE.ea O.OOOE+OO O.DOOE+OO 
0 tJ-238 1.000£..00 O.OOCIE.OO t.lteE-20 8.37&£·20 5.514E·113.885E·18 3.414£·14 O.GOOE+OO O.OOOE.OO 
0 IDOSE(J): O.OOOE+OO 1.2481-13 3.S1eE·12 1.185E~to 2.7'22E-GO 8.841E.C)I O.OOOE+OO O.OOOE<tOO 

· U-235 UJOOE+OO S..._., S.317E.OS 3.387E-G3 3.318E.oi3.302E.o3 3.351!-ol 0.0001+00 OJIOOE+OO 

1 U.235 t.OOOE.+OO 0.1100£.00 t. 101£-87 3.302!-07 t.100E-CI8 3.288£-GI 1.085£-05 O.OOOE+OO O.ODOE+OO 

' ~ 1 .0001+00 O.OOCIE+OO 1.022£-01 I.OIME-08 1.308E-G7 8.118E-o8 4.502E.OS O.OOOE+OO O.OOOE+OO 

1Milm'·l\lilnnlllldtt'tlitln1uf«Nnfn t&iT.o4 '·''7e.o.c t.882E-04 o.oooe400 o.oooe.ao 
.. hlnnc:tt hetan dltw ......... 

~- ) 



ln<tAduel Nuc:lde Sol ConcentratSon 
P"f 'fJCide a Bf.-dl Fl'ldlon lnllncbt~lediNt 

~::J.L~~~~~~\~hj~(l~~~~m.•.&AlJAAAAAAMAA 
U-234 1.000E+OO t.eooE.01 8.fJOOE..CJ1 8.800E..CJ1 8.599E..CJ18.!596E.01 8.588E..CJ18.5&4E..CJ1 8.481E..01 
U-238 1.000E+OO O.OOOE+OO 1.786E.OS 5.358E-oe t.788E..CJ7 5.358E..CJ7 1.71WE..()8 5.340E.()81.786E.OS 
IS(J): 8.800E.01 8.800E..CJ1 t.fJOOE.01 8.589E.01 8.598E-o1 8.588E-ot 8.584E-o1 8.482E.01 

U-23-4 toooe+OO o.oooe+OO e.842E-oe 2.582£-os e.841E-o5 2.592E-04 e.me-04 2.584E-o3 e.S50E-o3 u..m t.OOOE+OO o.oooe+OO e.038E-147.235E-131.038E-12 7.233E-11 e.031E-1o 7.213E.ot 7.158E-oe 
ISQ): O.OOOE+OO 8.842E.(J8 2.502£-GS 8.841E-G5 2.502E-o4 8.833E-o4 2.l584E-03 8.550E.o3 

U-234 1.000£+00 O.OOOE+OO 1.872£-ot 1.884E-ol 1.888E.071.ene-oe 1.843E.o5 UI09E-o41.813E-o3 
U-231 1.000£+00 O.OOOE+OO 8.043E·18 3.138£·18 1.159£·14 3.123E-131.147E-11 3.026£-10 1.035E..CJ8 
ISO): o.DOCM:+OO 1 .ene-oa t.684E-Oet.eeeE.07 t.ene-oe 1 .843E-OS 1.eo9E..cM 1.11 SE..o3 

U-234 1.000E+OO O.OOOE+OO 1.824E-115.115E·10 1.798E..(I8 4.197E..07 t.024E.OS 1.30ee.o41.S18E..CJ3 
U-238 1.000E+OO O.OOOE+OO 2.800E·18 1.201E-17 I.S01E-18 8.1 14E·14 5.343E·12 2.245E-10 9.448E.ot 
IS(J): O.OOOE+OO 1.824E-1t 5. t15E·10 1.788E..o& 4.197E-o71.024E.OS 1.308E..CJC 1.510E.o3 

U-235 t.OOOE+OO 3.000£-02 3.000E-02 :S.OOOE-02 3.000E.o2 2.999E-02 2.1WE-02 2.801E-02 2.071E-02 

U-235 1.000E+OO O.OOOE+OO 8.347E.07 1.104.E.o8 8.348E-o8 1.903E-05 8.335E.OS 1.183E.o4 8.221E-o4 

U-235 1.000E+OO O.OOOE+OO 8.887E.ot l.etoe..oe 8.110E.07 8.772E.CJ8 4.427E.OS t.eME-04 8.025E-o4 

,)tiftfl 1 ·\mWtlifmmrrtftlliftf:lfdlmifiltRnflf m1r.o3 e.29ae.o3 e.2ME-03 8.282E-o3 8·24oe-03 
I the brlnch hdian of 1'18 .,...IU:Ide. 

·-~. '• • ,.., D.. . 1 _,., . ~· • 
,._,· 1: · ••. ~ ~.r . t..l- ....,.... ., . · .. ' · • j,.,.l. --'• ·: !o-.Jo 



1. 
VCA Plan 

ANNEX7.2 

RFI ANAlYTICAL RESULTS 

All analytical data are available on FIMAD. H FlMAD is not accessible, data will be provided on request. 



TABLE 7.2·1 

TCLP RESULTS OF SAMPLING FROM 
THE URANIUM SOLUTION PIPE AT PAS 18-oo& 

Arsenic Barium cadmium Chromium 

ACRA Waste 5,000 100,000 1,000 5,000 
Toxicity 
Characteristics 
0218-97-Q056 30.3 52.2 <2 u 2 840 

Mercury Selenium Silver 

5,000 200 1,000 5,000 

<12 u 0.45 813 <7 u 
U = qualifier indicates constituent not at detectable levels. 

TABLE7.2·2 

ISOTOPIC URANIUM RESULTS 
FROM THE URANIUM PIPE AT PAS 18-006 

Uranturn-234 Uraniurn-235 Uranlum·238 
:pie 10 
>056 

!imple 10 
PRG 

057 

(pCI/L) (pCUL) 

88 2.7 
89 2.6 
109 3.0 

TABLE7.2-3 

ORGANIC RESULTS FROM THE URANIUM PIPE 
AT PRS 1tHJ06 

Acetone 
(ug/L} 
610 
340 

~ inc;J.il;ates an estimated value below instrument detection levels. 

(pCUL) 
0.58 
0.45 
0.36 

2-Butanone 

~ 13 J 

il 

·. 
'' 

·. 'l 
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VCA Plan 

ANNEX7.3 

SITE MAP 
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Figure 7 .3-1. Site map of PRS 11-006. 
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ANNEX7.4 

IMPLEMENT AnON SOPS 

See Environmental Restoration Standard Operating Procedures, Volumes I and II, November 17, 1993, 
Los Alamos National Laboratory. . ' 
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VCA Plsn 

ANNEX7.5 

QUALITY ASSURANCE PLAN 

See Quality Program Plan and Quality Assurance Project Plan for Environmental Restoration, February 
1995 revision, Los Alamos National laboratory. 

••a--•-• ... ..,. __ _ 
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VCA Plan 

ANNEX7.6 

SITE-SPECIFIC HEALTH AND SAFETY PLAN 

Prior to initiation ot any work, a completed Site Specific Health and Safety Plan (SSHASP) will be 
approved by LANL representatives. 

This Site-Specific Health and Safety Plan (SSHASP) will be developed for the Environmental Restoration 
(ER} Project at the Los Alamos National Laboratory (LANL) to comply with applicable federal and state 
occupational health and safety (HS) requirements, including those of the U.S. Department of Energy 
(DOE). The DOE requires LANL to comply with the federal Occupational Safety and Health 
Administration {OSHA) requirements, although operations at LANL are not subject to the jurisdiction of 
OSHA. The environmental restoration (ER) Project has developed a generic Health and Safety Plan, the 
ER Project HASP, which establishes HS information and requirements applicable to ER field operations 
projectwide. In addition to the HASP. this SSHASP establishes site-specific HS information and 
requirements applicable to the scope of work described in Section 2. 

ER participants are responsible for conducting work in accordance with applicable regulations. The term 
"ER participants" refers to anyone performing ER work, including LANL. subcontractors to LANL and their 
lower-tier contractors, consultants, and agents. In some cases in this document, LANL has chosen to 
invoke OSHA and LANL requirements that may not ordinarily apply to ER field operations (e.g., OSHA's 
general industry standards in Part 1910 of Title 29 of the Code of Federal Regulations [29 CFR 1910]). 
These choices were made on a case-by~ase basis to maintain consistency with LANL's ALARA policy 
and to clarify LANL's expectations with regard to interpretable requirements of the multiple agencies 
governing ER work. Where there is concern that implementation of work orders or HS requirements 
would conflict with contract terms, or that it could unreasonably compromise the safety or health of an 
individual or the environment, such concerns should immediately be brought to the attention of the 
Contract Administrator and the Field Unit HS Representative. Failure to comply with terms of HS plans 
may constitute cause to stop activity or the issuance of a stop work order, as specified in Section 3.4.2 of 
the HASP, without cost or penalty to LANL. 

This SSHASP shall be reviewed and approved in accordance with Section 1.2 of the HASP. Once this 
SSHASP has been approved, revisions will be tracked using a SSHASP modification form (Appendix B of 
the HASP) per Section 1.3 of the HASP. Modifications to this SSHASP may result in a change to the 
terms or scope of a subcontract. Completion of an SSHASP modification form is run the means for 
modifying the scope or terms of the project contract. To modify a contract, the Subcontractor shall notify 
the Contract Administrator and Field Unit HS Representative under the changes clause and shall not 
proceed with the change until a change order has been mutually agreed upon between the parties. or 
unless unilateral direction is given by the Contract Administrator. 

Aunuat 1 1QQ'7 
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VCA Plan 

The SSHASP will be presented in a format similar ro this example: 

1.0 lntrod~n 
2.0 Background Information 

Table 2·1 Site Oescription(s} 
Table 2·2 Scope of Work 

3.0 Organization, Responsibilities and Authority 
4.0 Hazard Analysis 
4.1 Personnel by Task 
4.2 Hazard Substances of Occupational Health Concern 
4.3 Hazard Assessment and Administrative/Engineering Controls 
5.0 Site Controls 

6.0 Exposure Monitoring and Corresponding Actions 
6.1 Direct-Reading Monitoring 
6.2 Personal Dosimetry 
6.3 Area Sampling 
7 .o Personal Protective Equipment 

8.0 Decontamination 

9.0 Emergency/Incident Action Plan 
1 0.0 Training 

11.0 Medical Surveillance 

12.0 Quality Control and Quality Assurance (QC/QA) 
13.0 Recordkeeping 

· Appendixes 

A Map(s) of Site locations and Site Control Zones/Facilities 
B Hazardous Substance - Hazard Assessment 
C Chemical, Physical. and Toxicological Properties of Hazardous Chemical Substances 
0 Emergency Contacts and Route(s) to Medical Services 

-~-------- -----

LH#i§ 
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ANNEX7.7 

WASTE MANAGEMENT CHECKUST 
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LANL-ER-SOP-110 RO 

WASTE CHARACTERIZATION STRATEGY FORM 

OU Number/FU PRSISWMU Number T1tJc 

lOY31FU2 18-006 Uraruurn soluuon papc 

All Waste Types or Wutestreams: Pape liqu1d. p1pe sludge. cut p1pc. p1pc u~uJauon SOil. PPE and waste 
handling equipment. and decoruanunation hqu1<is Cfor PPE/waste handling eqwpmenll 

Completed By 1 W Heyser Date Jul~ 30. l tJ97 

FPL T E. Gene Gould WMC Jeff Bmgham. EES-15 

Type of ActJvl[)' tsuc investlgauon. EC. etc 1: VCA 

Description of tbe Activity (e.g .. drilling. surface sampling. excavation am recontounng. soil washing. etc l 

The uranium solution pipe will be removed during this VCA. Prior to diggmg up this buned p1pe ( 100 ff-long 
by a 6-inch diameter) any residual liquid (less than one-half gal ) will be removed through tl¥! rcfuclmg or 
reactor transfer tubes that exJt above the surface of the ground. The emptied pipe will be exposed "'ith a 
trench dug around it and then the exposed prpe will be cut Ull& secuons that are capped and removed After 
each section of pipe is removed. the soil under It will be sampled to determine if there was an~ leakage lf the 
subsequem analys1s of subsulface soil samples indicates rawologJcal contanUnation from the p1pc. that 
section of trench will be reopened and subsurface soil will be remo,:ed until field screerung tmhcates on1~ 
background radiation levels. 

Acceptable Knowledge 

Site Descnption. Site Histo!)'. and Histoncal Waste Gencraun~ Processes or Actmucs (Include dales for 
sJte history J PRS 18-006 is a 100 ft. Schedule-40 stainless steel pipe (0 .25 m tluck) once used to store a 
hquid uran~ I sulfate solution (9J %enriched uraruwn) that served as fuel for fiSsion reactions 10 the Kmglet 
fission reactor. operated from 1970 to 1974. The pipe IS tilted slightl) and buried 3 to 5 ft deep at the south 
side ofTA-HI-168 (near Kiva 1) which housed the reactor (RFl Worlt Plan for OU 1093. May 1993) F•ss1on 
products prodt:eed dunng reactor operabons tended to be trapped m the metal reactor vessel rather then 
rcmaming in lhe reactor fuel solutiOn After the Kinglet reactor was dccommissJoncd m 197~. the hquad fuel 
was removed and the storage ptpe was flushed twice wtth water. No orgaruc compounds were present m the 
uranyl sulfale fuel solution or were used to nose the p1pe dunng its d~onurussioning (R Mynard EES-15. 
conversation with former LACEF employee). Since the stamlcss steel pipe was destgned ro store the 
rad1oactive soluuon. no leakage is expected m the surroundmg soil Data taken from four surroundmg 
morutoring wells (Installed in 1990) showed no iocreased radionuclJdes downgrad.iem from this PRS In 
addition no significant differences were mted between rndlonuclide concentrations upgradient and 
downgradient when they were compared w1th offs1te background sample localions. 

Pre\]ous lnvesneation Analytical Results. (Repon the analytical methods and results above background 
levels) In June l997lhe liquid m the pipe was sampled for •sotop1c uraruum. TCLP rnerals. and pH. U-215 
was 2. 74 pCi/1 All metals were below their TC levels. the h1ghest metals were chrommm at 2.840 J.Lg/1 and 
selenium at 811 J.Lg/1 The pH of the solution was 12.8 whJch IS slight!~· above the corromiry bnut of pH 
12.5. but wtuch can be neutralized by the generator as a 0002 waste. In subsequent sampling for VOAs. all 
the liquid was removed from the pipe. Acetone (620 J.Lg/1) and 2-butanonc (15 J.Lg/1. a J qualified value I were 
detected. Only a trace volume of liquid is expected to remain m the p1pe. but if suff1c1ent liquid IS present a 
second VOC analysis should confinn whether or not these orgarucs arc present 



LANL-ER-SOP-1.10. RO 

WASTE CHARACTERIZATION STRATEGY FORM 

OU Number/FU PRS/SWMU Number Title 

1093/FU2 18-006 Uranium. solubOll- pipe 

Specific Waste Type: Pipe liquid 

Waste Description 

D.c~z:iP.liao a! ~MJ:c IllK: fa&cmial CawamioaDI:i Yalnmc E.<Wmast ami Wag,~ Ear;ka&:~zu:: 
Waste Type Description: Liquid waste from low end of buried pipe 
Potential Regulatory Slatus: RCRA due to pH 12.8 and VOAs. 
Volume Estimate: None to less than one-half pllon. 
Waste Packaging: Liquid will be stored in a closed cont.alner until analyses are completed and its waste starm 
is detenninod. 

Ch&I'&Ckrization Strategy 

Description of SUJ1CI)': In June 1997. the liquid in the pipe was sampled for TCLP metals, iscHuanium. and 
pH. During a secoud sampling attempt, two VOA samples were collected, which removed all remaining 
liquid from the low-end of the pipe. Additional planned analyses. could oot be oompleted for gross alpha/beta 
radiation. tritiwn. TAL metals plus boron. reactive cyanide plus sulfide. Sr-90. TSS. and SVOCs. 

Only a trace of liquid is expected to be present in the pipe during the VCA so this waste stream may not be 
generated. If additional liquid is found in the pipe during the VCA. samples will be taken for the abo\o·e 
analyses not completed earlier. VOCs also will be sampled a second time. 

Waste Samp!ina•: (If sampling will be used. indicate how many grab or composite samples wilJ be coUect.ed 
per container or volume of waste and whether the waste is considered homogeneous or heterogeneous.) 

One grab sample for each of the uncompleted analyses listed above will be taken 

• Grab sampling is appropriate for wastes that are fairly homogeneous, such as liquid wastes . 
• Composite sampling is appropriate for wastes that are heterogeneous. such as soil, sediment. and debns . 

Analytical Strategy 

Maybe Direct Acceptable A~Je Knowledse 
AnalytJcal Present Sampling of Knowledi!e Data from Proposed 

Analyte Category ~thod (yes, no, Containerized Existing Site Charactenzallon 
unknown) Waste lnfonnation 

Volatile Orgaruc SW846 Unk x:n 
Constituents 8260 

Semivolatile SW846, Unk. XJ) 

Constituents 8270 

Or~aruc Pesticides No X 

I) Samphng completed m June or July 1997 
2) Sample wilJ be analyzed only if sufficient liquid is present in the pipe during the VCA 



LANL-ER-SOP-1.10. RO 

WASTE CHARACTERIZJ~ TIO~ STRATEGY FORM 

OU Nwnberlf1.J PRS/SWMU Number Tnlc 

1093/FUl 18-006 Uraruum soluuon p1pc 

Specific Waste Type: Ptpe liquid 

May be DITCCl Acceptable Acceptable Kno~lec4zc 
Anal\'UQI Present Samplu~g of Knowledge Data hom Propo9Cd 

Anal~te Cate!lor. Method (yes, no, C ontamcru.ed Ell:~stmg Stte Charactenzat10n 
unknown I Waste Jnfonnatmn 

Orgaruc HerbtcJd.es No X 

Pest1cide; and POh No X 

PCBs No X 

Total Metals Yes X 

Total Cvarudc SW !Wl.Ch Unk X'' 
7 

()t,.1er Inor!lamc No X 
Consul ( spec1fy 1 

H1~ Explos1ve Con No X 

Asbestos No X 

n)H No X 

TCLP Metals Yes x·· 
TCLP Orgarucs No X 

TCLP Pest & Ht.'tb No X 

Gross AJpha field Yes X 

Gross Heta screen Yes X 

Gross Gamma 
.. Unk X 

Tnt1um' HAS!. Wo tlnk X:' 

Gamma Spectro No 

lsotop1c Plutoruum No X 

Total Plutoruurn No X 

lsotop1c IJraruwn Yes X" 

Total Uraruum Yes X 

Strontnw-90 HASL .J()(J IJnk X'' 

Amenclum-241 No X 

I l Samphng completed m June or July 1997 
2J Sample will be anaJy7.ed only if suffictent liquid is present m tk p1pe dunng the VC A 

1 
If tntium 1s not expected attacn a statement '&lgned by the FPL stat1ng that. based on a revtew of tne avatlable tnformatlon 

and profeSSIOnal JUdgment. It ts not necessary to &ample for tntlum at thiS site 



l.ANL-ER-SOP-1.10. RO 

WASTE ClltARACTERtZATlON STRATEGY FORM 

OU NumberiFU PRS/SWMU Number Tille 

1093/FUl J8.()()6 U13111um solutJon pipe 

Specific W utt Type: Pipe liquid 

Preliminary RCRA Ddermillatioo 

Based on available infonnation. indicate the waste and whether il could potentially be 311)' of the wastes as 
deftned in 40 CFR 261. List tbe F-. 0-, K-. P-. or U- category and number. 

The residual pipe liquid was RCRA due lO its pH of 12.8 which is above the pH 12.5 level forcorrosivity. 
TCLP metals were below their TC regulatory limits. H liquid is pn:sent in the pipe during the VCA. the 
additional analyses listed above will be completed in order ro determine its waste classification. 

Preliminary RCRA Status 

-- Non-RCRA: (No 9().0ay Storage Requirement) 
Describe how waste will be stored/bandied: 

~ RCRA: (90-Day Storage Requiremenr) 
Waste will be stored/handled in accordance with 20 NMAC Generator Requirements. The liquid 

wiJJ be slO~ onsite in a closed container until all the analyses are completed and a final RCRA 
determination is made. 

Preliminary Detenninatioa for Radioactivity 

Based on available information, indicate the amount and type of radiation contamination expected in the 
waste. 

The pipe held a solution of enriched uranyl sulfate from 1970 to J 974. After decommissioning the pipe was 
flushed twice with water. The analyses for isotopic uranium detected low levels ofU-234 U-235 and U-238. 

-- Material is not radioactive 

Describe how waste will be ston:dlhandled 

X Material is rad.ioacti ve 
Describe the controlled area. labeling. and protection against inadvertent contamination. The was1e 

I iquid will be stored onsite in a sealed comainer in an area labeled as a radioacnve storage area 



LANL-ER-SOP-1.10. RO 

WASTE CHARACTERI.V~ TlON STRATEGY FORM 

OU Number!FU PRS/SWMU Number T1tlc 

10931FU2 18-006 Ur.uuum soluuon p1pe 

Specific: Waste Type: Pipe Sludge 

Waste Description 

Qs::~npuca c!Wastt I~ fsllcDtial CaalaaulliiDlS Yalumc btaoatc:. a.od WasH: f~~a&IDi 

Waste Type Descnption: Sludge (if present) in storage pipe 
Potential Regulatory Status: RCRA mixed waste due to pH 12 8 
Volume Esumate. A trace to less than five gallons 
Waste Packagmg: Sludge oot attached to pipe surface will be rcmo\'cd and srored an a closed contcuncr until 
analyses are completed and its waste status is detenruned 

Cbaracterizatioo Stnatezy 

Description of St.rate&,Y: During the two previous samplmg effons. onl~ a bltle sedament was present at the 
low~nd of the pipe. Tile last two samples taken for VOAs removed all ofthc liquid Sludge. as a loose 
residue may be presem on the inside of the pipe. but the \'Oiume IS expected to be small If sludge as prescm 
an sufficaent quantity. the followmg analyses will be done iso-urnruum. TCLP metals. SVOCs. and tritium. 

Waste Samphna•: (If sampling will be used indicate how man)' grab or composite samples will be collected 
per container or volume of waste and whether the waste 1s considered homogeneous or heterogeneous.) 
One grab sample of the sludge. expected to be present onl~· at the low end of the p1pc. JS cons1dered 
sufficienl. Addtuonal samples will be taken if instead a sludge residue IS evenly distributed along the length 
of the ptpc. 
• Grab samplmg IS appropnate for wastes that are fairly oomogeneous. such as liquid wastes . 
• Compos1te sampling is appropriate for wastes that are heteroAeneous such as soil sedlffient and debris 

Analytical Strategy 

Maybe Dmxt Acceptable Acceptable Knowledge 
AnalytJ\.:.81 Present Samphng of Knowledge l >ata from Proposed 

Anahte Categor. Method (yes. no, Con tamenz.ed ExtsUng S1te Charactcru:ataon 
unk.nowttl Wa.'itc Infonnallon 

Volaule Organ1c llnk x·· 
Consttluenl~ 

Semivolatile sw 84(, Unk x·· 
Constituent~ !!270 

Organ1c Pestn: uks No X 

4} Sample taken only 1f a sufficaent volume of sludge 1s present 



LANL-ER-SOP-1.10, RO 

WASTE CHARACTERIZATION STRATEGY FORM 

OUNumbedFU PRS/SWMU Number Titlt. 

J093/FU2 18-006 Uranium solution pipe 

Specif'ac Waste Type: Pipe sludge 

Maybe Direct Acceptable Acceptable Kno""'lc:dBe 
Analytical Present Sampling of Knowledge Data from Proposed 

Anal~te Category Method (yes, DO, c on1ainenzed Existing Site Charactcnzallon 
unknown) Waste Information 

Orgaruc Herbicides No X 

Pesticides and PCBs No X 

PCBs No X 

Total Metals Yes x~ 

Total Cyanide Unk >....., 

Other Inorganic No X 
Cons.(specify) 

Hlgh Explostve Con No X 

Asbestos No X 

TPH No X 

TCLPMetals SWS46. Yes ;x"l 

1311.6010 

TCLP Orgamcs No X 

TCLP Pest & Herb No X 

Gross Alpha Field Yes X 

Gross Beta screen Yes X 

Gross Gamma 
.. Yes X 

Tritium: HASL300 Yes x•, 

Gamma Spectro. No X 

Isotopic Plutonium No X 

Total Plutonium No X 

Isotopic Uraruwn HASL 300 Yes x•l 

Total Uranium Yes X 

Strontnun-90 No X 

Americiwn-24 I No X 

4) Sample taken only if a suffictent volume of sludge IS preselll. 

2 
If tmium is not expected, attach a statement a~gned by the FPL stating that, baaed on a review of the available information 

and profeuional judgment, It is not necessary to umple for tritium at thta site 



LANL-ER-SOP-1 10. RO 

WASTE CHARACTERIZJl TION STRATEGY FORM-

OU Nwnbcr!FU PRS/S~fU Number TilJc 

109JIFU2 l&--006 Uranium solution pipe 

Specific Waste Type: Ptpc sludge 

Preliminary RCRA DetermiDation 

Based on available infonnation. md.icate the waste and whether it could potertt1ally be an~ of the wastes a<; 
defmed in 40 CFR 261 List the F-. D-. K-. P-. or U- category and number. 

The sludge. if presenL is considered RCRA due to high pH and possible TCLP metal contem. A fmal R CRA 
determination will be based on the analyses !Jsted above plus the analyses for the p1pe hqu1d. 

Preliminary RCRA Status 

-- Non-RCRA: (No 90-Day Storage ReqmremenO 
Descnbe how waste will be storedlha.ndJed: 

1be sludge wiU be stored onsite in a sealed container until all ~·ses are evaluated and a final RCRA 
determination is made. 

Preliminary Determination for Radioactivity 

Based on available infonnation. indicate the amount and type of rad1at1on contamination e"'}X!Cted m the 
waste. 

The pipe held a solution of enriched uranyl sulfate from 1970 to I 974 After decomrmssioning the p1pc was 
flushed twice with water 1be liquid analyses for ISOtopic uraruum detected low levels of U-234. lJ-235. and 
U-238. The sludge is expected to be low-level radioactn·e 

Preliminary Radioactivity Status 

-- Matenal IS not radioacuve 

Descnbe how waste will be storodfhandlcd 

X Material is radioactive 

Describe the controlled area. labehng. and protcctJOn agamst madvenenl comanunatwn 

The sludge will be stored onsite rn a sealed conl.amcr that IS labeled as a radJOacuve sto-age area 

M96166 FRM 
.,. 



LANL-ER-SOP-1.10, RO 

WASTE C.HARACTERIZA TJ0N- STRATEGY FORM 

OU Number/FU PRS/SWMU Number Title 

1093/FU2 lS"-006 UI3Jlium solution pipe 

Specifac Waste Type: Cut pipe 

Waste DescriptioD 

DeS~;zipliaD a! :Waste !):PC. falCDlial Cs:lniamiDD~ ~alurz Esnmarf' aDd Wasc ~ka&Jna:: 
Waste Type Description: Cut sections of storage pipe. 
Potential Regulatory Status: Low-level radioactive "·aste. Tbe final waste starus of the pipe wiU be based on 
analyses for liquid and pipe sludge and field screening n:sults. 
Volume Estimate: 100 feet total by 6 in. in diameter. 
Waste ... -•- : Cut pipe will be put in up to tiRe waste _.. ·' boxes_t90 cu. ft each-> 

Characteriza0011 Strategy 

Desczillliou g! St13te&l!: 

As the buried pipe is exposed. its uncut surface will be scanned for radiation. Each newly cut section of the 
pipe will also be thoroughly screened for radWioo at its cut ends. The characterization of the stainless steel 
pipe will be based on the analyses of the liquid and sludge. If insuffiCient quantities of sludge or liquid a~e 
present for sampling, the pipe wiU be cbaracrcrizcd by f&eJd screening and the associated analyses in adjacem 
soil samples and in the decontamination liquids used to rinse the PPE/waste bandling eqwpment. 

Waste Salqphoe•: (If sampling will be used. indicate how many grab or composite samples will be collected 
per container or volume of waste and whether the waste is considered homogeneous or heterogeneous.) 

No direct sampling will be performed on the stainless steel section..~ of the pipe. 

• Grab sampling is appropriate for wastes that ate fairly homogeneous. such as liquid wastes . 
• Composite samplina is appropriate for wastes that ate betcro,;eoeous such as soil sediment. and debris . 

Analytical Strategy 

Maybe Dtn:ct Acceptable Acceptable Knowledge 
Analytical Plaent Sampling of Knowledge Data from Proposed 

Analyte Category Method (yes. no, C ont.ainenzed Existing Sire Characterization 
unknown) Waste Information 

Volatile Organic No X" 
Constituents 

Seuuvolatile Unk X'' 
Constituents 

Organic Pesticides No X 

Organic Herbicides No X 

~icides and PCBs No X 

PCBs No X 

5) Ptpe hqwd analysts taken m June/July 1997. 
6) Results from pipe liquid. sludge. or decontamination liquids. 



LANL-ER-SOP-1.10. RO 

WASTE CHARACTERIZATION STRATEGY FORM 

OU NurnberiFU PRS/SWMU Number Title 

1093/FU2 18.()()6 Uraruurn solunon p1pe 

Specific Waste Type: Cut ptpe 

Anal)1ical Strategy (Continued) 

Maybe Ouect Acceptable Acceptable 
Analytical Present Sampling of Knowledge Knowledge Data from 

AnaJyte Categof) Method (yes. no. Contamcn:r.ed .Exisung Proposed Sne 
unknown) Waste lnfonnation Charactcrv.auon 

Total Metals Yes X'' 

Total Cyan&de No X 

Other Inorganic No X 
Constit (specify) 

High Explosive Con. No X 

Asbestos No X 

TPH No X 

TCLP Metals Yes x~· 

TCLP Orgarucs No X 

TCLP Pest. and No X 
Herb. 

Gross Alpha Field Yes X 

Gross Beta screen Yes X 

Gross Gamma 
.. Yes X 

Triuum3 Unk xo· 
Gamma No X 
Spectroscopy 

Isotopic Plutomum No X 

Total Plutonium No X 

lsotoptc Uranium Yes xe· 
Tolal Uraruum Yes X 

St:ontiurn-90 No X 

Americium-24 I No X 

.5) Ptpe hqwd analyses taken m June/July 1997. 
6) Results from ptpe Jiqwd. sludge. or dcconlanunatJon hqmds 

1 If tritium IS not expe<:ted. attach a statement Signed by the FPL stating tflal. based on a revtew of the avatlable tnformatton 
and professonal }Udgment. It is not necessary to sample for tnt1um at thiS site 
MQR 1 AA n:K.I 



LANL-ER-SOP-1.10. RO 

WASTE CHARACTERIZATION STRATEGY FORM 

OU NumberiFU PRS/SWMU Number TitJe 

1093/FU2 18-006 Uranium solution pipe. 

Specific Waste Type: Cut pipe 

Preliminary RCRA DetermiDatie& 

Based on available infonnation. indicate the waste and whether it could potentially be all}' of the wastes as 
defined in 40 crR 261. List tbe F-. D-. K-. P-. or U- category and number. 

The pipe itself is expected to bo oon-RCRA by low-level radioactive waste, If fumly attached residue is 
present. the pipe could be mixed waste. This residue may be removed by dry sandblastmg at TA-50. The fmal 
RCRA status of the plpe sections will be based on the results for the pipe liquid. sludge. adjacent soil samples 
and decomamination liquids. 

P relimiDary RCRA Status 

X Non-RCRA: {No 90-Day Stora&e Requirement) 
Describe bow waste wiD be storcdlhandled: Tbc pipe segments will be stored in sealed waste 

disoosal boxes on site until all associated analvses are evaluated and a final RCRA determination is made. 

-- RCRA: (90-Day Storage Requirement) 
Waste will be storcdlhaodlcd in accordance with 20 NMAC Generator Requirements 

Preliminary Determination for Radioactivity 

Based on available information. indicate the amount and type of radiation contamination expected in the 
waste. 

The pipe sections are expected to be low-level tadioactive because this pipe once contained a solution of 
enriched uranyl sulfate. The pipe was decontaminaled by flushing twice so the residual radiation is expected 
to be low. A fmal determination of its radiation status will be made after the associated analyses are 
evaluated. 

Preliminary Radioactivity Status 

Material is not radioactive 
Describe how waste will be stored/handled 

X Material is radioactive 

Describe the cont.roUed area.. labeling. and protection against inadvenent contarru.nation 
The cue · sections will be stored in waste · aJ boxes onsite until all associated analvses are evaluated. 



LANL-ER-SOP-1 10. RO 

WASTE CHARACTERIZA TlON STRATEGY FORM 

OU Number/FU PRS!SWMU Number Title 

1093/FUl ) 8..()()6 Undergrowld Storage Tank 

Specific Wute Type: Ptpe insulation 

Waste Descriptio a 

Des;rjpJJgo a! Wmc T)l2!: Potcolial Cgmaminaols Yolu~ E.s1nna1c a.ad Yia:ilc ~kai:IDI: 

Waste Type Description Ptpe insulation composed of a onc-tnch la~·er polyurethane msulatmg foam and 
electrical heating tape. 
Potential Regulatol')· Status: Non-hazardous waste 
Volume Estimate HoUow cylmder (6 to 8 mches in dJametcrl by 100 feet m length. Less than ft\'e ~5-
gallon drums 
Waste Packaging The insulation will be stripped from the cut scctiDf\S of the pipe. fnsulauon porentJatt~ 
exposed to the cut ends of the pipe wiU be segregated from the unexposed msulation. Insulation "ill be stored 
in 55 gal. drums m a radioloJticaJ controlled area 

Cbaractcrizatioa Strategy 

Descriptjon pfStralCK)': As each section of ptpe is exposed. Its outer insulauon will be VJsibly exanuned for 
signs of staining and screened for surface radiation. After cutnng each pipe section. the insulatJon will be 
removed without exposing it to the cut ends of the pipe. Insulation that comes in contact with the cui ends of 
the pipe sections will be segregated away from the insulation not exposed to the cut ends. Visibl)· stamed 
insulation and/or insulauon with above background radiation readings will also segregated by placmg 11 in 
separately labeled bags. Most of the insulation should be non-hazardous and non-radioactive (below 
appropriate release criteria as detennined by LANL-ER -SOP -10 07) and eligible for free-release from the 
radiologtcal controlled area. 
Waste Sampline•· Of sampling will be used. mdicate how many grab or composite samples will be collected 
per container or volume of waste and whether the waste IS considered homogeneous or heterogeneous.) 
The insulation will not be directly sampled. Its waste classificauon wiU be based on the anai)1JCal results for 
the sunoundmg soil. the field S(;reening of the insulation and lhc e.x1emal side of pipe below each section of 
insulation. The analyses for the imemaJ pipe llqwd and sludge will only be used to e\'aluate that Insulation 
wruch has come into contact with the cut ends of the pipe 
• Grab sampling IS appropriate for wastes that are fairly homogeneous. such as hquid wastes . 
• CompOSite samplinR is appropnate for wastes that are hetero~eneous. such as soiL sediment. and debns . 

Analytical Strategy 

Maybe Dtrect Acceptable Acceptable 
Analytical Present Sampling of Knowledge Know ledge Data 

Analyte Categol) Method (yes. oo. Contamcnzed Existmg from Proposed Stte 
unknown)_ Waste lnfonnataon Characteri7.atJon 

Vola!ile Organ1c Unk X'' 
Constituents 

Setruvolatde tlnk x·· 
Constituents 

Orgaruc PestJcJdcs No X 

Orgaruc Herbictdes No X 

Pt:sticides and PCBs No X 

PCBs No X 

7) Associated sod analyses taken during VC A 



L.ANL-ER-SOP-1.1 0. RO 

WASTE CHARACTERJZA TION STRATEGY FORM 

OU Number/FU PRS/SWMU Number Tille 

1093/FUl 18-006 Uranium solution pipe 

Spedfic Wuae Type: Pipe insu.lation 

Analyticaf S~rategy (Continued) 

Maybe Di.tect Acceptable Acceptable 
Analytical Present Sampling of Knowledge Knowledge Data from 

Analyte Category Method (yes, no. CcmtaiDerized Existing Proposed Site 
unknown}_ Waste Information Characterization 

Total Metals Unk XT' 

Total Cyanide ~ X 

Other Inorganic No X 
Constit (specify) 

High Explosive Con No X 

Asbestos No X 

TPH No X 

TCLP Metals Unk X 

TCLP Organics No X 

TCLP Pest. & Herb. No X 

Gross Alpha Field Unk X 

Gross Beta screen Unk X 

Gross Gamma .. Unk X 

Tritium4 Unk X"'' 

Gamma No X 
Spectroscopy 

Isotopic Plutonium No X 

Total Plutonium No X 

Isotopic Uranium Uok X7' 

Toral Uranium Unk X 

Srrontium-90 No X 

Americium-24 I No X 

7) Analyses from assoctated soil samples 

~ If tritium ia not expected, attach a statetMnt Signed by the FPL stating that, t.aed on a 111view of the available information 
and professional judgment. it ia not necessary to sample for tritium at this site. 



lANL-ER-SOP-1.10, RO 

WASTE CHARACTERIZATION STRATEGY FORM 

OU Number/FU PRS!SWMU Number TttJc 

l093/FU2 18..(}()6 Uraruum S('lutJon prpe 

Specific: Waste Type: Pipe msula.uon 

Preliminary RCRA Determination 

Based on available infonnalion. indicate the waste and whether n could potenuaUy be any of the wastes a.~ 
defmed in 40 CFR 261. L1st the F-. D-. K-. P-. or U- category and number. 

The pipe insulation is a standartl construction material used for many ty;>es of buned p1pe. 11 is not a waste 
product resulting from LANL operations. Its waste status 1s expected to be non-hal.ardous and non-
radioactive. A fmal RCRA determination will be based on the associared soil samples, and the field screening 
of the insulation and external surface of the exposed pipe secuons after the insulation bas been removed 

Preliminary RCRA Status 

X Non-RCRA. (No 90-0ay Storage ReqUiremenl) 
Describe how waste will be storedlband.led: 

The insulation will be stored onsite in 55-:-W drums wnil all assoctated a.naJvses are evaluated 

-- RCRA: (90-Day Storage Requirement) 
Waste wiU be storedlha.nd.led in accordance wnh 20 NMAC Generator Reqwrements 

Preliminary Determination for Radioactivity 

Based on available infonnation. indicate the amount and type of radiarion contamination expected in the 
waste. 

The insulauon IS expected to be oon-radioactive as it covered a stamless steel pipe designed to hold the 
ura~·l sulfare solution. A final detennination as to ns radioactJ\'C status will be based on the field screenmg 
results and the associated soil analyses. 

Preliminary Radioactivity Status 

~ Matcnal is not radloacuve 

Describe how waste will be stored/handled 
The insulauon waste will be stored onsne in 55-gal drums 

- Matcrial1s rad.ioacuve 
Describe the controlled area. labeling. and protection aga~nst Jnad\·cncnt contamination 

Mget66 FRM 1'l 



LANL-ER-SOP-1.10, RO 

WASTE CHARACTERIZATION STRATEGY FORM 

OU Number!FU PRS/SWMU Number Title 

l0931FU2 18~ Underground Storage Tank 

Specific Waste Type: Subswface soil 

Waste Description 

Descz:iPiiaD a!~astl! IllK: :f.alcotial Con&awioaw ~QIIIIDI: Euima&r: iWd WaSis: Pac1ca~ue: 
Waste Type Description: Soil adjacent to and below the pipe. generated onl~· if above background radaation as 
detected is detecred in the soil. 
Potential Regulatoty Status: Low-level radioactive waste 
Volume Estimate: Zero to twelve ~5-gal drums. 
Waste Packaging: Soil that was visibly staiocd or bas above backgrolllld radiation will be removed from lhc 
uench below the pipe. Soil samples will be used to determine the waste classification of anv removed soil. 

Ch11111derizadoo Stratqy 

Qescription of Strate~)': The stainless steel pipe (origjnalJy designed to hold the uranyl sulfate solution) is 
expected to be intact. so the surrounding soil slx>uld 1101 be contaminated by leakage. Soil samples will be 
lakcn in visibly stained an:as near the pipe (if they are present) and at various locations in the soil beloll·lhe 
pipe specified in the sampling plan. Tbe soil wiU be analyzed for iso-wanium. TAL metals. VOCs. SVOCs. 
and tritium. 

Waste Samplioa=•: (If sampling will be used. indicate boll' many grab or composite samples will be collected 
per container or volwne of waste and wbcther the waste is consideltld homogeneous or heterogeneous.) 

Composite sampling will be used at the locations selected for soil sampling due to the probable beterogeneny 
.of the wx:lerlying soil. 
• Grab sampling is appropriate for wastes thai are fairly homogeneous. such as liquid wastes . 
• Comoosite samolin£ is aooronriate for wastes that are betero2eneous such as soil sediment and debris . 

ADalytical Stntegy 

Maybe ·oirect Acceptable AccqKable 
Analytical Present Sampling of Knowledge Knowledge Data 

· Analyte Category Method (yes. no. Containerized Existing from Proposed Site 
unknown> Waste lnfonnation Characterization 

Volatile Organic SW846 Unk X 
Con.~ituents 8260 

Semi volatile SW846 Unk X 
Constituents 8270 

Organic Pesticides No X 

Organic Herbicides No X 

Pesticides and PCBs No X 

PCBs No X 



LANL-ER-SOP-1.10, RO 

WASTE CHARACTERJZA TION STRATEGY FORM 

OU Number/FV PRS/SWMU Number Ttllc 

l093/FU2 t8-006 Urciruum solution ptpe 

Specific Waste Type: Subsurface soil 

Analytical Strategy (Continued) 

Maybe Direct Acceptable Acceptable 
Ana.J~11cal Presenr Samplmgof Kno"' ledge Knowledge Data from 

Ana.lyte Category Method (yes. no. ConlaJOen.l~d Ex1sting Proposed Sue 
unknownt Waste lnfosmation CharactenzatJOn 

Total Metals SW846 Yes X 
6010 

Total Cyanide No X 

Other Inorganic No X 
Cons (specify) 

High Explosive Con No X 

Asbestos No X 

TPH No X 

TCLP Metals Yes X 

TCLP Orgarucs No X 

TCLP Pest. & Herb. No X 

Gross Alpha Field Unk X 

Gross Beta screen Unk X 

Gross Gamma .. Unk X 

Tritium~ HASL300 Unk X 

Gamma Spectro. No X 

Isotopic Plutoruum No X 

Total Plutonium No X 

Isotopic Uraruum HASLJOO Unk X 

Total Uranium Unk X 

Strontium-90 No X 

Americium-241 No X 

'If tlitlum 15 not expected, attach a statement Signed by the FPL stat1ng thai. based on a rev1ew of the available tntormat1on 
and profHSionalJudgment. IllS not neoessery to sample tor trrt1um at thrs Site 

M96166 FRM 



LANL-ER-SOP-1.1 0. RO 

WASTE CHARACTERIZAllON STRATEGY FORM 

OU Number/FU PRS/SWMU Number Title 

10.9JIFU2 . 18-006 Uramum solution pipe 

Specifte Waste Type: Subsurface soH 

Preliminary RCRA DetermiDatioa 

Based on available information. indicate the waste and whetb:r it could potentially be any of the wastes as 
defmed in 40 CFR 261. List the F-, D-, K·. P·, or U- category and number. 

The soil around tbe pipe is expected to be non-hazardous and non-radioactive, because no know leakages 
have occuned at this PRS. A fmal RCRA detennination of the soil wiJJ be based on an ":Valuation of the 
analytical results of the soil samples. 

Prelimiaary RCRA Status 

X Non-RCRA: (No 90-Day Storage Requiremem) 
Describe how waste will be storcdlhandlcd: 

No soil will be removed unless the analytical results indicate that the .J)i~ has .J:l.robabjy_leaked into the soil 

-- RCRA: 0~0-Day Storage Requirement) 
Waste will be stored/handled in accordance with 20 NMAC Generator Requirements 

Preliminary Determioation for Radioactivity 

Based on available infonnation. indicate the amount and type of radiation contamination expected in the 
waste. 

1be soil is expected to be non-mdioactive. because the pipe is not expected to have leaked. A fmaJ 
detennination of the radioactive stanJS of the soil will be based on an e\·aluation of the anal~1ical results for 
the soil samples. 

Preliminary Radioktivity Status 

X Material is not radioactive 

Describe how waste will be storedlhandled 
Soil wastes will be generated onJy if the pipe is determined to have leaked wasres into the surrounding soil. 

X Marerial is mdioactive 

Describe rhe comroUed area. labeling. and prolection agamst inad\-enent contamination 

Soil wastes will be stored onsile in labeled .55-gal. drums in an area labeled as a storage area for radioacti\t: 
materials. The radioactive status of the wastes wiU be based on an evaluation of the results for tbe soil 
samples. 



LANL-ER-SOP-1 10, RO 

WASTE CHARACTERIZATION STRATEGY FORM 

OU Number!FU PRS/SWMU Number Tulc 

1093/FU2 18-006 UndergroWld StorJge Tank 

Specific Waste Type: PPE and waste handling eqUipment 

Waste Description 

~~opuou gf: Was,~ T;t·~ fo1cnual C£1otamwao~ ~'Illume fsLIIDal' au~ Wast!: fa~il.ai:llll: 
Waste Type Descnpuon~ PPE and wast.e handling equipment 
Potenl.lal Regulatory Status. V1sibly contaminated PPE wdl be srullall~ conssdcred lo" -level radsoacii\C. 
while vissbly uncontaminated PPEJwaste sampling eqUipment will considered non-haz.ardous 
Volume Estimate Less than ten 55-gal drums. 
Waste Packaging Visibly conwrunated and visibl~ uncont.ammated PPEJwaste handhng eqUipment "'II be 
segregated bvplaet_~cach waste in seDarate plastic ba~s that arc stored instde 55-gal drums 

Cbarnc:terizatioo Strategy 

De~nption of St.rarei)': If poss1ble. the PPElwastc handling eqwpmenl will be decontanunared pnor to 
dJsposal After decontammaLJon the PPE/waste handling equipment wtll be field screened for gross alpha. 
gross beta and gross gamma tadiatton m accordance with LANL-ER-SOP-10 07 ... Field Morutonng for 
Surface and Volume R.adwactinf)' Levels." Gross alpha mdmuon will be screened usmg an alpha probe. 
gross bet.a radianon wilJ be screened using a beta/gamma probe. and gross gamma radiauon will be screened 
ussng a Ludlum Model 2221 Scaler!Ratemeter wuh a Ludlum Model .J4-IO 2" x 2" Ganuna ScnU11Jator 
{ SPA-3 ). which IS equi\aJent to nucro-R. The waste w1ll be mspected to detenrune if there is an~ nsibk 
contaminauon. lf it 1s oot \1Sibl~' contaminated and does not ha\e readmgs atxn-e background rad1oactint~. it 
"ill be disposed as non-ha.zardous and non-radioactive waste 
If the PPE/sampling eqwpmcnt ss not decontarnmatcd or if dcconlammation is not effecu,·e. the contanunatcd 
plece(s) will be placed m sepanue plastic bags. segregated~ PRS Each plastic bag w1ll be labeled w1th the 
PRS number. The RCRA and rdd.ioacuvtry status of the contanunated uems will be based on the analyucal 
results of the correspondmg ptpe hquid. pipe sludge and/or sml samples where the PPE/waste handhng 
eqUipment was potentially exposed to contanunauon CSee Anal~1e Sul!e sect1on of this fonn> The v1stbl~ 
contaminated PPEiwaste handlmg equipmenl \UIJ be assumed to ha\'c a snrular level of contarmnation as the 
highest Ie,·el reponed for the correspondmg samples of p1pc hqUid. p1pc sludge. and/or s01l samples 
Wast.c Sam,phu,e• · (If sampling will be used. ind1cate how mam grab or composne samples w11l be collected 
per contamer or \'Oiume of waste and whether the waste 1s considered homogeneous or heterogeneous ) 
The PPEiwaste handhng cqutpment will not be dJJ-cctl~ sampled 
• Grab sampling tS appropnate for wastes that are faul~ homogeneous. such as hqwd ~astes 
• ComQOstte sampJin.g_ IS appropriate for wastes that arc hctcrogencou.'i. such as soil. sedimenl. and dcbns 

AnalytK:al Strategy 

Ma\ be l>ua:t Accc.-ptable Acceptable Knowledj!c 
Analvucal !'resent Srunplmg of Knowledge OatH trnm Proposed 

Anahte Categon Method (ves. no. C Olll.!illlt."TlZed Ex1sUng Stle Chanll'tav.aiJOn 
Wlk:TJ0\,11 I Wa.<\lt• lnlonnatJOn 

Volatile Organac Cons No >-
Scn11volaule Consut No X 

Orgamc PestJctdes Nl) X 

Organtc Herbtctdes No X 

f'csttctdeo; and PCBs No X 

PCB~ No X 
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LANL-ER-SOP-1 10, RO 

WASTE CHARACTERIZATION STRATEGY FORM 

OU NumberJFU PRS/SWMU Number Tille 

WY31FU2 18-0l6 Uraruum soluoon papc 

Specific Wute Type: PPE and waste handling equipment 

Analytical Strategy (Continued) 

Maybe Direct Acceptable Acceptable 
Analytical Plese or Sampling of Knowledge Knowledge Data from 

Anal)1e Category Method (Jes. no. Conwneri.zed Existing Proposed Sate 
unknown) Waste lnfonnation Characrenzauon 

Total Metals Unk X 

Total Cyanide No X 

Other Inorganic No X 
Constit (specify) 

High Explosive Con No X 

Asbestos No X 

TPH No X 

TCLP Metals Unk X 

TCLP Organics No X 

TCLP Pest & Herb. No X 

Gross Alpha Field Unk X 

Gross Beta screen Unk X 

Gross Gamma 
.. Unk X 

Tritium• No X 

Gamma Spectro. No X 

Isotopic Plutonium No X 

Total Plutonium No X 

Isotopic Uranium Unk X 

Total Uranium Unk X 

Strontiurn-90 No X 

AmericJum-24 J No X 

' If trittum ts not expected. attact\ a statement Signed by the FPL statmg that. based on a revtew or the available rnformatton 
and profeSSional Judgment. It is not neceuary to sample for tritium at this Site 



~NL-ER-SOP-1.10. RO 

WASTE CHARACTEF~IZA TION STRATEGY FORM 

OU Number/F'l.) PRS/SW.\1U Number Tttle 

IO<J11FU2 18-006 Lr.mmm soluuon p1pe 

Specific Waste Type~ PPE and waste handl.mg equ1pmem 

Preliminary RCRA Detennination 

Based on available infonnatJon. 1nd1cate the waste and whether 11 could potent1all~ be an~ oftoc "astcs as 
defrned m 40 CFR 26 I L1st the F-. D-. K-. P-. or U- catcgo~ and number 

The PPEiwaste handling eqwpment wdl be segregated accordmg ro tN: locauon where n were used (pipe 
exposure. ptpe cutting/removal. soil sarnplmg. etc ) The \lSibly clean waste will be segregated and 
considered to be non-hazardous and non-rad.!oactJ\'e 1f field screerung results are negauve A final RCRA 
determination for the vts1bly stallled PPE/waste handlmg eqwpment wiU be based on an c\·aluatJon of 
correspondin~ sample results for p&pe Jiqu.id slud~e. and or soil samples 

Prdimina11· RCRA Status 

X Non-RCRA (No 'X>-Day Storage ReqUirement l 
Descnbe how waste will be stored/handled 

V1stbl} clean PPE/waste handlmg equ.ipmenl that ha.~; no above-background rad.tauon will be put m ~:\-~al 
drums and stored on<;ite unlil1t can be disposed of as non-ha!.ardous waste 

X RCRA (9<1-Day Storage Reqwremeno 

Waste w1U be stored/handled in accordance w1th 20 NMAC Generator Requm:ments 
Vis1bll contaminated PPFJsamplmg eqwpment will be stored on s•te m sealed 55-gal drums. Its RCRA status 
w11l be based on the analvucaJ results for the saJl!ples taken from the location where it was used 

Preliminary Detenninatioo for Radioactivit) 

Based on available inform.auon. md1cate the amount and ~ pe of rad1a11on contammat10n expected 10 the 
waste 

PPEiwaste samplmg eqwpment that has no above background radmuon will be considered non-radJoacti\'C 
Waste with above background radiation readmgs ac:cordmg to field scrccmng will be considered low-lc\'CI 
rad1oactive waste 

Preliminary Radioattn·ity Status 

X Matenalts not rndioactn·c 

Descnbe how waste Will be stored/handled 
Vistbly clean PPE/waste sampling equtpment w11l be stored onsuc tn S-gals drums untll1t can be dtsposed of 
as oon-har.a.rdous waste 

X Matenal1s radioacuve 

Describe the controlled area. labeling. and protecuon agrunst mruhertcnt contammatJon 

PPEiwaste handling equipment w1th above background rad.Jauon levels will be slorcd onsJtc an sealed 55 gals 
drums labeled as radioacttve waste 
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LANL-ER-SOP-1 10. RO 

WASTE CHARACTERIZATION STRATEGY FORM 

OU Numberlf1J PRS/SWMU Number Title 

10931FU2 18-006. Underground Srorage Tank 

Spcdfk Waste Ty~: Decontamination liquids (PPE/waste handling equipment) 

Waste Dt:scripticm 

~~riliUian at:~~ T~ fclCmial Caatam1oaa" YalnJD: Estuoass; aDd Wast.c fa~;~a~ae· 
Waste Type Description: Decontanunation liquids consast of Ltquinox• detergent tap water am d.JsttJied 
water. 
Potential Regulatory Status: Low-level mdioactive liquid waste. 
Volwne Estimate: A total volume of less than eight 55-gal. dnuns. 
Waste Packaging: The liquid will be placed inside 55-gallon drum and stored onsue until aU analyses are 
completed. 

Characterizatioa Strategy 

l&soliRWzll g( Sl.lll'll: 
The decontamination liquids will be chalacrerized for RCRA based on the resuhs of an analysts of grab hqwd 
samples. One gJab sample of the decomam.ioation liquids will be analyzed forT AL merals. VOCs. SVOCs. 
and isotopic uranium. The decontamination liquids from this PRS will be segregated. placed in a separate 
drum and labeled with the PRS number. Further analyses may be required to meet the waste acceptance 
cntena of the TSO (potentially T A-50 or SWSC sewer plant) after the hazard and radioactive detenninations 
are made for the decon.liquids. 
Wast.e Samplin~•: (If sampling will be used. iiXlicate how many grab or composite samples wtll be coUecred 
per container or volume of waste and whether the waste is considered homogeneous or bererogeneous.) 

A grab sample was selected because the waste is expected to~ homogeneous One sample from every other 
drum is considered suffacicnt to clwacterize this liquid waste. 
• Grn.b sampling is appropriate for wastes that are fairly homogeneous. such as liquid wastes . 
• ComPOSite samoli112 is aDPrODriate for wastes that are beteroeeneous such as soil sediment, and debris . 

Analytical Strategy 

Maybe Direct Acceptable Acceptable 
Analytical Present Sampling of Knowledge Knowledge Data 

Analyte Category Method (yes. no. Conlainenzed Existing from Proposed Site 
tmknownl Waste Infonnation Characterization 

Volatile Organic SW846 Unk X 
Constituems 8260 

Semi volatile SW846 Unk X 
Constituents 8270 

Organic Pesticides No X 

Organic Herbicides No X 

Pesticides and PCBs. No X 

PCBs No X 

M96166 FRM 



LANL-ER-SOP-110. RO 

WASTE CHARACTERIZATION STRATEGY FORM 

OU Number/FU PRS/SWMU Number Tule 

I093!FU2 18-{J06 Uraruum soluuon ptpc 

Specuac Waste Type: Oecontanunauon hquids(PPE/wastc handlmg equipment) 

Analytical Strategy (Continued) 

Maybe Direct Acceptable Acceptable 
Ana1~1icaJ Present Sampling of Koowledge Knowledge Data from 

AnaJyte Category Method (yes. oo. Contamen;-.ed Exisung Proposed Sstc 
tmknownl Waste lnformauon Char.actenl.at lOll 

Total Metals SW846 Unk X 

6010 

Total Cyanide No X 

Other lnorgaruc No X 
Constit (specify) 

High Explosive No X 
Constituents 

Asbestos No X 

TI>H No X 

TCLP Metals Unk X 

TCLP Organics No X 

TCLP Pest & Herb No X 

Gross AJpha Field Unk X 

Gross Beta screen Unk X 

Gross Gamma 
.. Unk X 

Tntium' No X 

Gamma Spectra No X 

Isotopic Plutonium No X 

Total Plutonium No X 

Isotopic Urdlllum HASL300 Unk X 

Total Uraruum Unk X 

Strontium-90 No X 

Americium-241 No X 

·If tritium IS not expected. attach a statement sagned by the FPL stattng that, based on a rev1ew of the available tnformatton 
and professaonaiJUdgment. it IS not necessary to sample for trrt1um at thiS Site 
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L.ANL-ER-SOP-1.10, RO 

WASTE CHARACTERlZA TION STRATEGY FORM 

OU Number/FU PRS/SWMU Number Title 

10931FU2 18..{)()6 Uranium soluuon ptpe 

Specif"tc: Waste Type: Decontamioalion liquids (PPE/waste bandling equipment) 

Preliminary RCRA Determination 

Based on available information, indicate the was:e and whether it could potentially be any of the wastes as 
defmed in 40 CFR 261. List the F-. D-. K-. P-. or U- calegory and number. 

The decontamination liquids are expeacd robe non-hazardous and non-radioactive. A final RCRA 
determination will be based on an evaluation of the analytical results for the decon. liquids. 

Preliminary RCRA Status 

X Non-RCRA: (No 90-Day Storage Requin:mem) 
Describe how waste will be sto~: 

The decon liquids will be stored onsite in sealed 55-gal. drums. 

-- RCRA: (90-Day Storage Requiremem) 
Waste will be storedlbaMJed in accordance with lO NMAC Generator Requirements 

Preliminary Determination for Radioactivity 

Based on available information. umcate the amount and type of radiation contamination expected in the 
"'aste. 
The decon. liquids are not expected to be 13dioactive. A final detennination of their radioactive status will be 
based on the analytical results for the decon. liquids 

_x_ Material is not radioactive 

Describe how waste will be storedlhandJed 
The decon. liquids will be stored onsite in sealed 55-gal drums 

-- Material is radioactive 
Describe the controlled area. labeling. and protection apinst inadvertent contamination 



I.ANL.;ER.;SOP-1.10, RO 

WASTE CHARACTEifUZATION STRATEGY FORM 

ou NUIDbcriFU PRSISWMU Number Tide 

10931f1Jl 11-006 Ullllium IOluDoD pipe 

Watel)pa er W~ Pipe liquid. pipe s1udp. ew pipe. pipe iASuJaboa.IOil. PPE llld waste 
blncftiD& equipml:al.IDd d=DibPJillltiollliquidS-(for PPEinsre laudlil!ll equipmeat) 

Sipatllra: 

F~Team~ c·. 24-~?fo=-/ 
Field Team Waste Malaagcmcnt Coordinator , <1=: .( " +r; , i'*- ,>= 

Waste~~ --zJ'h.<ff· •·;: LCLa.. ;__. 

{4;/v 
7 -1~ ·'. "') 
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-vCAPIBn 

ANNEX7.a 

VCA CHECKUST AND FIELD WORK AUTHORIZATION FORM 



X 

Voluntary Correcttve Action (VCA) 
Checklist end Fllldwork Authorization Form 

PRS 18-006 HSWA or AOC 

COPC(s) defined. 

X Nature and extent defined or field screening methOd available to guide where not defined. 

X Remedy is obvious. 

X Time for removal is tess than 6 months. 

X Remedy is final. 

X Land use assumptions straightforward. 

X Treatment. Storage, Disposal Facilities are available for waste type and volume. 

X Cleanup cost ls reasonable for the planned action, and meets acceterated decision logic 
criterion for decision to proceed wtth VCA. 

Explain criteria not check8d above. ____________________ _ 

Through revieWing the above criteria associated with this site, I believe that a VCA is the appropriate 
Accelerated Cleanup approach. 

FPL 

;4~·,v A/·,/ , 
FPC .r;///l;tfl.d -~.J.U,ttft ~ 

; 
( ' / 

1/. 

Date 

Date 
' ' 

The undersigned have reviewed the final plan and believe that It fully satisfies the appropriate Accelerated 
Cleanup approach. 

FPL Date 

FPC Date 

Through reviewing the VCA Plan, tor slte(s) 18-006 and believing that the above criteria have been met, I 
authorize the fieldwork to proceed. 

DOE ER Program Manager_j_~----...,.~---- Date e/12jr7 

........ _ ..... _ .......... __ 

.. 

. \... 
.. 



VCA Plan 

ANNEX7.9 

COST ESTIMATE FOR PAS 18-006 

Plan Oevetooment $ 22000 
Mobilization $ 18 000 
Cleanup $l1~000 
Verification Samolina $ 5,000 
Lab AnatvsesJWaste Ois__QQsal $ 19,000 
Field Screenina $ 1,500 
Site Restoration/Demobilization $ 10 000 
Reporting $ 3400 
Total Cost $193 900 

1 
g 
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VCA Plan 
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