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VOLUNTARY CORRECTIVE ACTION PLAN
FOR POTENTIAL RELEASE SITE 18-006 - URANIUM SOLUTION PIPE

1.0 INTRODUCTION

The potential release site (PRS) 18-006 addressed in this voluntary corrective action (VCA) plan is
located within LANL's westem area of tachnical area (TA) 18.

1.1 Site Type and Dascription

PRS 18-006 is located in a graded, fenced, relatively fiat canyon-bottom at the northwest comner of TA-18,
approximately 60 ft north of the creek in Pajarito Canyon (Figure 1.1-1). The PRS consists ot 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-fue! reactor that
previously occupied Building TA-18-168. 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 wast end of the pipe is approximately 5 ft inside the comer tence post of the outer security fence for
TA-18. The underground pipe passes beneath the inner security fence that surrounds both Building TA-
18-168 and nearby Building TA-18-23, a nuclear criticality tacility. The VCA work will be coordinated with
site security requirements and adjacent experimental operations.

1.1.1 Operationa! History

The history of PRS 18-006 is discussed in detail in Section 6.2 of the OU 1093 RFi work plan (LANL
1993, 1085). The PRS was part of the Los Alamos Critical Experiment Facility (LACEF) in Building TA-
18-168, used by Group N-2, later P-5, in 1970 to 1874 for liquid-fueled reactor experiments. The Kinglet
fission reactor used uranyt sulfate liquid fuel, which was stored between experiments in a noncritical
configuration in the underground pipe. The Kinglet reactor was decommissioned in 1874, the fuel was
removed, and the pipe was flushed twice with water according to a former LACEF employee. No other
decontamination effort is known. The eastward slope of the fuel pipe, the position of the fuel transter tube
at the very tip of the pipe's downhill end, and the reported doubie rirsing ot the pipe mean that only a very
small quantity (perhaps a tew tens of millititers) of extremely dilute uranium solution is expected to have

remained in the pipa's east end. No information has been located regarding isotopic analysis of removed
tuel.

1.1.2 COPCs and Rationale for Proposed Remadial Actions

The fuel used in the pipe consisted of 560 liters 93.2% (by weight) enriched uranium dissolved in 0.5M
sulfuric acid. The resuiting uranyl sulfate solution completely filled the horizontal portion of the fuel pipe
plus a few inches of the vertical part. The former employee said that only 8 liters of the 560 were actually
invoived in the critical reaction during each period of operation and that fission products tended to be
trapped in the metat of the reactor vessel rather than be found in the fuel. This leads to the anticipation
that, after 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 fue!l. 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 verity the anticipated level of contamination
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Figure 1.1-1. Location of uranium solution pipe st TA-18.
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sutticiently to guide radiologicai control measures used for the VCA. At the time of sampling, the pipe
was not thought to contain liquid; howsver, during the sampling, residual liquid was tound. This hiquid was
the basis for the sample rasults presented in Section 2.1.2 of this report. The primary isotopes, as
indicated from the charactenization sampling, are U-235, U-233/234, and U-238. There 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 1870s. Groundwater montonng from
nearby wells does not indicate that the pipe has leaked. Although this VCA is not driven by RCRA/HWSA
permit requirements, it removes a potential source of contamination and accomplishes DOE's desire to
bring uitimate ctosure to known areas of concem by cleanups or NFA decisions.

2.0 SITE CHARACTERIZATION
2.1 RF! Information/Other Decision Data
2.1.1 Previous investigations

Because the fuel pipe was designed for safe containment of the fue! solution and passed a helium gas
retention check before it was filled, there is little likelihood of pipe leakage. As a check, LANL instailed
four monitoring wells around the LACEF faciiity (Building TA-18-168) in 1990 to determine groundwater
radioactivity levels at the facility. Data were collected for a LACEF safety analysis teport (LATA 1981, ER
1D No. 12464) for subsurface soll and groundwater both upgradient and downgradient of PRS 18-006. All
radionuclide concentrations in groundwater downgradient from the PRS were below detection leveis, and
well below screening action levels. In addition, no significant ditterences were noted between soil
radionuclide concentrations upgradient and downgradient from the PRS, nor with offsite background
sample locations.

2.1.2 RCRA Field investigation

Section 4.7.2 of the 1995 RFI report (Environmental Restoration Project 1995, 1283) and its radiologicail
addendum discuss results of groundwater sampling of the LACEF wells adjacent to PRS 18-006. The
prasence of low concentrations of multiple radionuclides, including plutonium, suggests a source other
than PRS 18-006 since only uranium was used in the fuel pipe. The adjacent septic drainfield of PRSs
18-003(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 of 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-H 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 3 ft tall that rests on the concrete siab.

The underground east end of the pipe terminates at a welded, flat endplate. Located at this end are two
0.50-in. diameter, 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 transter 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 lor access inside the downhill end of the fuel storage pipe to sample for any gases or
radioactive contamination.

Associated equipment on the concrete siab are tubing previously used to pressurize the pipe for fuel
transter, and an electrical box for the pipe’'s heating tape. The electrical box will be de-energized and
locked out (if necessary) prior to the start of work.

2.1.4 Data Quality Evaluation

The quality assurance/quality contro! (QA/QC) data associated with the analyses at PRS 18-006
{inorganics, volatiles, and radionuclides) were not available for inctuston in this plan. The QA/QC data will
be availaible and evaluated before the final report is written for this VCA. The preliminary data do not
indicate any associated problems with the data {i.e., missed holding times, contaminant of cancern (COC)
irregularties.]

2.1.5 Sampling Resuits

The reported values from the sample collected from the uranium solution pipe are presented in 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 109 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 ethy! 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 10x the blank value. The 2-butanone detect was below the EQL and, therefore, is qualified as
J because it canno! be accurately quantified. The detected concentrations were less than the Region 9
preliminary remediation goais (PRGs) (EPA 1996, 1351) for tap water and, thersfore, are not considered
to be chemicals ot potential concemn (COPCs) (Table 7.2-3). No other VOCs were detected in the liquid
frorn the uranium pipe.

The rasults 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, nNo 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 bsunded 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

Betore excavation, the pipe was sampled via the refusling transfer tube to determine the nature and leve!
of contamination and whether pressurization or liquid exists inside. Results of analyses of the pipe
contents are used to determine specifics of Radiofogical Work Permit (RWP) constraints, personal
protective equipment, airbome and liquid contamination measures, and radioactive waste management
procedures that will be needed. Appropriate radworker procedures will be used for contamination control
and worker safety.

A backhoe or trenching machine will be used to expose the 100-ft long pipe in three separately trenched
sections, whose lengths are dictated by positions of the overlying security fences. Several areas of the
trenches will be enlarged to safely accommodate below-grade work (3- to 5-ft deep) such as pipe cutting
operations. Although the pipe’s intemal radioactive contamination is low, the stainless steel pipe will be
cut with mechanical cutting methods to reduce the chance of airborne emissions. At each cutting
location, a suitable contamination contro! 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 forklift
(avoiding an overhead power line). As each piece is lifted, #t will be tumed sideways to the trench and set
upon an above-grade cradie for turther sectioning within contamination control enclosures. Cut ang
capped sections will then be removed from the worksite 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 usinga
long-handie hand auger to avoid entering narrow pasts of the trench. Each section of trench will then be
refilled to grade with excavated material (uniess contaminated as determined by field screening) before
excavating the next section.

It subsequent analysis of subsurface soil samples indicates radiological contamination from the pipe has
migrated into the underlying soil, the appropriate section of trench will be reopened and subsurface soil
removed until field instruments indicate the concantration of radionuclides has been reducsd to
background levels. in regard to waste disposal, any corrosive fuel solutions encountered will 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 controlied. Any
contaminated soil will also be containerized and disposed of according 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 lined 55-galion drums, sampled for waste
characterization, and disposed of accordingly. Personal protective equipment (PPE) will be cleaned or
uncieanabie portions will be cut out and disposed of as waste. Until the results of the waste
characterization are received, all drums will be stored onsite, on pallets, under plastic, and initially
managed as non-RCRA waste. When the waste characterization results are recsived, final disposition for
the drums will be determined.

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

3.2 Basis for Cleanup Levels
PRS 18-006 lies within DOE-owned land and is removed from public access roads. In 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 site (industrial). The derivation of the PRGs was done
using RESRAD 5.70 (computer printout is provided in Annex 7.1) and are based on a dose hmit of 15
mrem/yr. The uranium used at this PRS was enriched uranium, which consists of approximately 96%
uranium-234 and 3% uranium-235 by activity. The PRG for enriched uranium {826 pCi/g) calculated by
RESRAD was muitiplied by the respective percent abundances to obtain the PRGs lor 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-spacific exposure input parameters were used in. the mode! {LANL 1986} and
are presented in Annex 7.1.

TABLE 3.2-1

SITE-SPECIFIC PRGs FOR PRS 18-006

COPCs Sample Values PRGs , Rationale
Uranium-234 109 pCi/L 793 pCi/g ; Radionuclide (based on a dose of 15 '
mrem/yr) i
Uranium-235 3.0 pCill. 25 pCilg Radionuclide (based on a dose ot 15
mremiyr)

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, PRS 18-006 will be cleaned up to the calculated
PRGs for uranium-234 and -235.

3.3 Site Restoration

Ciean fill and, if uncontaminated, the excavaled material will be used to fill the trenches. The site will then
be regraded and regraveled to meet security and erosion control requirements.

4.0 WASTE MANAGEMENT

4.1 Estimated Types and Volumes of Waste

Wastes expected 1o be generated during the VCA work at this PRS are included in Table 4.1-1.
TABLE 4.1-1

ESTIMATED TYPES AND VOLUMES OF WASTE

ftem Waste Type Anticipated Volume

Sampling Waste/PPE Solid - potential < 10 55-gallon drums
hazardous f.

. Contaminated Soils Solid - hazardous | <12 55-galion drums 4

Solution Pipe (cut sections) | Solid - low-level i 1 B-25 container (3 cu. yd.) i
radioactive i

Pipe Insulation Solid - nonhazardous | <5 55-galion drums

Pipe Sludge Solid - hazardous | <5 gal. container

Solution Pipe Contents Liquid - hazardous < 1 gal. container

Decontamination Wastes Liquid - potential ; < B 55-gallon drums

hazardous } |

B A
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A Characterization Strategy Form (CSF) has been submitted to LANL groups EM-SMO and ESH-19. The
CSF describes the waste characterization/strategy requirements and all the uncenainties in determining
the waste types and volumes are summarized below.

It is anticipated that any pipe contaminated with uranium will be put in a maximum of one B-25 contamner.
It will be managed as non-RCRA, low-level radioactive waste. The B-25 contamner will be sealed. Visibly
contaminated PPE and sampling equipment wilt initially be considered low-ieve! radioactive/non-RCRA
waste based on previous analytical data. Depending on the field screening resulls, visibly
uncontaminated items wil! be considered nonhazardous or radioactive waste. The volume generated is
anticipated to be less than one 55-galion drum. PPE/sampling equipment will be placed in sealed plastic
bags inside a 55-gallon drum. it wifl not be directly sampled. Soil sampling results will be used to
charactenze the PPE.

It any of the soil beneath the pipe is contaminated, it will be removed and packaged in the same B-25
container as the cut pipe sections.

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

Atthough significant amounts of residual siudge or liquid are nat anticipated, if encountered, these waste
streams will be segregated and containerized. If a sufficient amount of sludge is encountered, samples

&

will be collected for TAL metals, SYOC, 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-galion drums are anticipated to be generated
and will be segregated. The decontamination liquid waste will be placed in 5-galion containers labeled
with the PRS numbar 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 resufts
of an analysis of a grab liquid waste sample. This will be analyzed tor total metals, gamma spectroscopy,
SVQOCs, and isotopiz uranium.

4.2 Method of Management and Disposal

Waste soil will be stared/handled 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 Radiocactive Materiais Tag and the storage area will be roped off and labeled as
a radioactive materials storage area. lf soil removal is indicated, the soil will be removed from the PRS
after the analytical results are evaluated and a RCRA dstermination 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 B-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-galion 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 1o 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. i the liquids are nonhazardous
and nonradioactive, disposal could be the TA-46 Sanitary Wastewater System Consolidation (SWSC)
plant. I the decontamination liquids are found to be either hazardous or radioactive, their disposal may
be at the TA-50 TSD or at another approved TSD facility.

EM/SWO 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 CONFIRMATORY/VERIFICATION SAMPLING

Soil directly undemeath the pipe at PRS 18-006 (after the pipe is removed) will be sampled in three
iocations and submitted for laboratory analysis. These samples will be collected along the length of the
trench and submitted 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 wheh the results exhibit no contaminafion above the leve! of the industrial
PRGs.

60 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 conlirmatory 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 days. Waste removal from onsite storage is expected within another 60 days.
Thus, the total timeframe for the VCA from mobilization to removal of waste is estimated to be about 90
days.

There are many uncenainties 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. I, during the course of the removal, the waste volume exceeds 200%
of the B-25 container estimate, the eftort will be stopped and re-evaluated.

7.0 ANNEXES
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ANNEX 7.1
RISK-BASED CLEANUP LEVEL ASSUMPTIONS AND CALCULATIONS

~ The site-specific PRG for uranium was calculated using the RESRAD model, version 5.70.
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»210+D 2 7.2T0B-03* 72.270€-03* DCF:§ 3)
»226+D 3 {.330E-03 * 1.330€-03* DCFY{ 4)
230 ¢ 5.450E-04 * 5 4B0E-04 *DCFX( 5)
234 ® 2.830E-04 * 2.830E-04 * DCFY 8)
354D 92.870E-04 ° 2.670E-04 * DCF3( 7)
38+D . wuos-ovzuoe—ovocrm)
od trarwfer factors: b b
22740, concentrstion ratio, dmensioniess
22140,

'2.5008-03‘2.500503’!!1?’( 1,1)
-ntske rato, (PCVkg * 2.000€-05 * 2,000€-05 * RTF( 1,2)
22740, Mmm . *® 2000E-03° 2.0002-05 *RTF( 1,3)
231 ,

231

mm dimensioniese uoooe-oz*toooe-oz'mrg 1)
4ntake retis, (PCYKGMpPCHE) * 5.000E-03 * 5.0006-03 ° RTF( 2,2)
231 . miivestock-ntake rado, MW '8%—@‘5@05-@"“7(23)

210+D, m‘*‘m * 4 00DE-02* 1000602 * RTF 31)
23090 Mn(pcwc d) * 8.000€-04 * 8.000E-04 * RTF( 3,2)
me 'SMEM'QNOE«‘RTF(SS)
226+0, mm m * 4,000E-02* 4.000E-02°* RTF( 4,1)
22640, mm(pcmm d) *1.000E-03 * 1.000E-03 * RTF(4,2)
. mik/ivestock-intake ratio (pcm'(pc'd) * 1.000E-03 * 1.000E-03* RTF( 4,3)

.mmm.m $ 1.000E-03 * 1.000E-03*RTF( 5,1)
. m.ocvw * 1.000E-04 * 1.000E-04 * RTF( 5,2)
, milkivestock-inteks ralio, (gw. ” :S.M-N'S.WOE-G'RTF( $,3)
e e o
me (pmywq -e.éooe-oa-o.ime-ovnmw
mmm.m * 2. S00E-03 * 2.500E-03 ® RTF

. (,71)
; Antake reio, » 3 400E-04 ¥ 3.400E-04 * RTF .i)
Dokt e GO

* 8.000€-04 * 6.000E-04 * RTF{ 7,

e
30
30
u
]
.

313
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Dose Corvvy 7 Factor (and Reisted) Perameter Summary (continued)
T fe: DOSFAC .BIN

* Current * * Perameter
Pammehr ' Vduo 'Defult' Name

U-2384D , concentration ratio, dimenelonfess *2.500E-03 * 2.500€.03° RTF(8.1)
U-238+D , -inteke ratio, (PCVRgM(pCVd) * 3.400E-04 * 3 400E-04 * RTF( 8.2)
U-238+D , mitk/ivestock-intake ratio, (PCVLI(PCYd) * *8.000E-04 * 6.000E-04 * RTF(8,3)

losccumulation factors, fresh water, L/kg: ’ . ’
c-227+D , fish * 1.500€+01 * 1.500E+01 * BIOFAC( 1,1)

©-22T+D , crustaces end moluske . . '.1 J000E+03 * 1,000E+03 * BIOFAC( 1,2)

'n-231 , feh * 1.000E+01 * 1.000E+01 * BIOFAC( 2,1
‘=231 , crusteces end moluske . . b 1..1008002' 1.100€+02°* AC(2,2)

b-210+D , fieh * 3.000E+02 * 3.000€+02 * BIOFAC( 3,1
5-210+D , crustaces end mofusks . ’.1.0005002' 1.000E+02* AC(32)

*-220+D , fsh ’ 5.000E+01 * 5.000E+01 * BIOFA c(B

8-226+D , crustaces snd molusks . . '25005002‘25008402 AC( 4,2)
w230 ,fish ’ 1.oooem * 1.000E+02 ®* BIOFAC( S, 1

230 |, crustaces snd molusks . . s _.':'.OOOE+02 ¥ 5.000E+02* AC(5,2)
2M |, feh * 1.000€+01 * 1.000E+01 * BIOFAC( 8,1

234 |, crusteces and molusks . b B;OOOEOM *6.000E+01°* AC(8,2)

238+D | fish ¥ 1.000E+01 * 1.000E+01 * BIOFAC( 7,1
-235+D |, crustaces snd mollusks . . . 6.0005401 $6.000E+01°* AC(7,2)

‘10005001'1000E+01’8l0§1:6(81) 82
] WE4 ] BIOFAC( :
muﬁﬂmﬂ ui%mi T numtmmlmmmmlmumuuml

e b e # ‘ .xi, ¥ bt
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ry : RESRAD Defauit Parsmeters Fle: TA-18UCQ.RAD
Ske-Bpecific Parameter Summary

U"r ) E ]

Usad by RESRAD * Parameter
P'tmotcr . 'w*(ummmw'mmc
mum«m(m"z) 8 5.000E+401 ¢ 4.000E+04 * —~ * AREA
Ihicknass of conteminated zone (m) * 3.000€-01 * 2.000E+00* — * THICKO
wn“hlmﬁo-«(m ? 1.000E+02 * 1.000E+02* — 'LCZPAQ
nmﬁonduulmt( ) 8 3. 000E+01 * 3.000€+01* -~ *BROL
pheom«idmu(yr) $ 0.000£+00 * 0.000E+00 * -~ N
* 1.000E+00* 1.000E+00* - *Y(2
mum * 3.000E+00 * 3.000E400* - sY(3
Imes for caloulations * 1.000E+01 ® 1.000E+01 ¢ -— YT(4
imes for caloulations * 3.000E+01 * 3.000E+01? — *T( 5)
Imos for ceiculations $ 1.000E+02°? 1.000E4+02* — *T(8)
Imes for celculstions fyr *3.000E+02* 3.000E+02 * -— TN
Imes for calculations * 4. 000E+03? 1.000E+03* -— >T(8)
mes for calculations (yr) * not used °® 0.000E+00° — 'T(9
mes for calculetions . . 'not'lnod '0.0006000'. — * 1(10)
principel radionucids : U-234 *9.600E-01 * 0.000E+00°* - *81( 8)
el principel raciomacide U-238 * 3.000E-0220.000E+00°? — *SH 7)
s o e et L
use —
ME U-238 *notused ® 0.000E+00°? — *W1(7)
Mhm (pOiﬂ. u-zao * not used -ooooemo' o~ Wi B)
(m) '000&000'0.0005«)0‘ -— * COVERD
w cover materiel “3) *notused ® 1.500E+00* -— ' DENSCV
vor orosion rete *not used * 1.000E-03° - *vCev
ity mmwﬂ“a) * 1.6008+00 * 1,500E+00 * - YDENSC2
ntarvdnated 2ene erosion rate (mvyr) * 4, 000E-03 * 1.000E-03° -~ *VC2
mcmwm 'd 0005-01'4.0005-0" - TPCZ
naminated 2ons effactive porosity 2.000E-01 * 2.000€.01 * — 'EPCZ
WMWM(M” * 4 400E+402 * 1.000E+01 * — ’
vamineted zone b parameter 05064002 5.300E+00* - *ac2
nidity In oiv ? not used * 8.000E+00* -— s HUMID
Tt L A
mm%) °ooooaooo'zooos-ot' N ’
stion mods S gvarheed © overhead * —— S IDITCH
off coeflicient * 5.200E-01 * 2.000E-01 * S RUNOFF
metmubyMormm"z) '2.100E+07'1000£000' — *WAREA
mmmm 0005-03'100&-03' - SEPS
duudld *3) '1.6005*00'1.50&«' ~— * DENSAQ
'" pumgv“ * 3.000E-01 ® 4.000E-01 * — *TP82
mcmmm * 3.000E-01 * 2.000E-01° — *EPS2
reted zone hydraudfio conductivily (miy)  ® 1.000E+02 * 1.000E+02 * - *HCSZ
reted zona hydreulic *2.000E-02°2 02 — S HGWT
roled zone b $ 4.050E+00 * 5.300E+00 * — 882
wuh&opm * 3.000E-01 * 1.000E-03 * *
;mmmm) '1000E001'10005001' - . s
pmmmt 002'2.9005002'
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“Yp-Specific Peremeter Summary (contirued)

¢ Uur s ke Used by RESRAD * Parameter
P-nmctar T 'om'(ummaommmx ’ Nm

dezmm *notused * 1 b — ’Ns
Jnset. zone 1, thicknesa (m) *not used * 4.000E+00* - 1
Jnssat. zone 1, sol density (g/icm**3) *not used ® 1.500E+00° — * DENSUX(1)
Jnsst. zone 1, total poroslly ? not used * 4.000E-01°* —_— * TPUZ(1)
Jreat. zone 1, effective * not usad * 2.000E-01°* — * EPUZ(1)
Jnsat zone 1, b parametsr * not used * 5.300E+00°* - * 8UZ(1)
Mmi.me«M(m)' * not used '1.000?«)1' — s HCUZ(1)
Jnest zone 2, thickness (m) * not used * 0.000E+00 * —-— *H2
Jnsat. zone 2, soll denslty (glem**3) ? not used * 1.500E4+00°* — ’ 1Z(2)
Mmz.w * not used * 4.000E-01* — * TPUZ(2)
st 20ne 2, -mtmd'zoooem- — *EPU
Jnast. zone 2, nol-qnclb *8.300E+00°* - * 2)
st zone 2, hydrauiic ﬂ\M’) 'notuud '10005«)1' —_ * HCU2(2)
Natrbution coefficients for 0-234 * i ’
Contemineted zone (cm '5.000E001 * 5.000E+01* — * @)
Unsatureted zone { (cm*¥/g) v5.000€+01 * 5.000E+01°? — ’ U e,1)
Unsstursted 2one 2 {cm**3/g) * 5.000E+01 * 5.000E+01 * — b (X 8,2)
Sstursted zone (cm**3p) ? 5.000E+01 * 5.000E+01* ~— * DCNUCS( 8)
Leuch rate () * 0.000E€+00 * 0.000E+00* 9.587E-08 * 8)

.' o.ooo_Eooo $0.000E+00* . not used * SOLUBK( 8)
istribution coeflicients for U-238 o * » i
Contamineted xone (cm**3/g) * 5.000E+01 * 5.000E+01 * — * DCNUCC( 7)
Unsatursted 2one 1 (cm™3/g) * 5.000E+01 ® 5.000E+01 * —_ * DCNUCLK 7,1)
Ursstirated 2one 2 (em™3/g) * 5.000E+01 * 5.000E+01 * — SDCNUCY( 7.2)
Baturetad zone (cm*3/g) * §.000E+01 * . 000E+01 * - *DCNUCS(7)
Leach rate (A7) ? 0.000£+00 * 0.000E+00 * 9.587€-08 d H(7)
Solublity constant .' o.ooo‘sooo 2 0.000E+00°* . not used *SOLUBK(7)
lstribution coafficients for U-238 s ? hd s
Contaminated zone (cm**3/g) * 8.000E+01 * 5.000E+01° ~— * DCNUCC( 8)
Unsaturated zons 1 {cm**3/g) * 5.000E+01 * 5.000E+01* - *DCNUCLK 8,1)
Jrsshurated zone 2 (cm*3/g) * 5.000E+01 * 5.000E+01 * — " DCNUCLY 8,2)
Satursted zone (cm**d/g) * 5.000E+01 * 5.000E+01 * -_— 'DC 8)
-oach rate (iyr) * 0.000E+00 * 0.000E+00 * 9.587€-08 * ALEACH( 8)
3okbifty constant .' o.ooqsm * 0.000E+00* . not used * SOLUBK( 8)
stribution coefficients for daughter Ac-227 ¢ b b s
sonteminated zone (cm**¥g) ¥ 2.000E+01 ? 2.000E+01 * — * DCNUCC( 1)
Jnsatrated 2one 1 (cm™g) $2.000E+01*2.000E+01* — *DCNUCLK 1,4)
Jsatirated 2one 2 (cm**Yyg)  2.000E+01 * 2.000E+01 * — * DCNUCU( 1,2)
isturated rone (cm*™3/g) * 2.000E+01 * 2.000E+01 * — * DCNUCS( 1)
Lech rate (Av) * 0.000E+00 * 0.000£+00 * 2.392E-05 *ALEACH( 1)

* 0.000E+00 * 0.000E+00 * not used * SOLUBK( 1)

B gt e
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33&0—8(»0& Peremaeter Summary (cortinued)

* User °* . Used by RESRAD * Parameter
¢ Pammatet * Input * Default * (if different from user inpit)* Name .

usedKFSu.-1) ® ¢ g

:
i
i
i

4
' Outer annuter radhm (m), ring 1{: " not used *5.000E+01° - * RAD_SHAPE( 1)
' Outer annudar redive m;:fhg 2 *notused *7.071E+01° — *RAD_SHAPE( 2)
! mmm{m).m 3 * not used * 0.000E+00°* — * RAD_SHAPE( 3)
) Outer snnutar radks (m), ring 4. * not used * 0.000E+00? —_ * RAD_SHAPE( 4)
! Outer enmuler radiue (m), ting §: * not used * 0.000E+00 ¢ —_ *RAD_SHAPE( 5)
' Outer snruder tadius (m), ting 6 * ot used * 0.000E+00* - tRAD_SHAPE( 6)
' Outer arwiar radkss {m}, ting 7: * not used * 0.000E+00°* — S RAD_SHAPE(7)
' Outer ennutar radius (m), ring 8: * not used * 0.000E+00°* - * RAD_SHAPE( 8)
' Outer anvwaler radiug (m), fing 9: * not used * 0.000E+00* — * RAD_SHAPE( §)
' Quter annular radus /m), fing 10 *not used * 0.000E400 - * RAD_SHAPE(10)
' Quter anmiar radiug (m), ring 11: * not used * 0.000€+00° - $ RAD_SHAPE(11)
‘ ommm(m).qmz * ot used '0.00050(:0’ - * RAD_SHAPE(12)
Fractions of snmuter eress within AREA: * * ’ ‘
Ring 1 * not uged * 1.000E+00° - * FRACA( 1)
Ring 2 ’ not used * 2.732E-01* - *FRACA( 2)
Ring 3 * ot used * 0.000E+00* — ? FRACA( 3)
Ring 4 * notused ? 0.000€+00°* - * FRACA{ 4)
Ring § * not used * 0.000€+00°* - * FRACA{ 5)
Ring 8 ? not used °* 0.000E+00* - 'FRACA(G)
Ring 7 * not used * 0.000E+00* - 7)
Ring 8 ? not used * 0.000E+00* - 'FRACA( 8)
Ring © * not used * 0.000£+00 * - * FRACA( 9)
Ring 10 * not used ? 0.000E+00°* - * FRACA(10)
Ring 11 * not used * 0.000E+00°* - s FRACA(11)
Ring 12 . ’mtuud ¢ 0.000E+00" . ? FRACA(12)
E ]
memmm(wrmtmd * 1 800E+02°* - *DIET(Y)
vegetable consumption (kg/hr) not used * 1.400E+01°* —_ * DIET(2)
e Pty commeneton (kw et cotd *6.900E401 0 O Ty
not , —
.F‘::‘“ (ko) * not used * 5.400E+00* — *DIET(S)
Other seafood * not used * 8.000E-01° — s DIET(8)
Sofl ingestion rate (g/yr) $ 3 850E+01 * 3.650E+01° - s SOIL
Drinking water intake } *notused *5.100E+02° — *pwWi
Contamingtion fraction of drinking water * not used * 1.000E+00° - FDW
Contamination fraction of housshold weter * 0.000E+00 * 1.000E+00 * - * FHHW
Contamination fraction of ivestock water  * not used ® 1,.000E+00°* — *FLW
Contamination fraction of ivigstion water  * notused ? 1.000E+00° - ' FIRW
Contemination fraction of equetc food * not used ? 5.000E-01° -— *FRY
Contemination fraction of plert food * not used -1 ’ -— ? FPLANT
MWSM "n’:'md ;1 " - ’.FFMlt‘EKAT
®
.mmmm« * not used ‘OW)EOM' — SLFIS
Jvestack water intsks mcd( weed * 5.000E -
water intake for mik (L/dey) ? not used ? 1.600E+02° — LWIE

JMvastock soll intake (kg/'dey) * not ysed * 5.000E-01° - 1Sl
fiass loading for follar deposttion (oym*3) ®*notused * 1.000E-04? — *MLFD
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D, Version 570 TeUmi=0Syear  07/17/97 13.00 Page 10
gty : RESRAD Defoult Parameters Flle: TA-18UCO.RAD

lsminated Zone Dimensions nitial Solt
AAAAAAAAAAAAAAAZAAAAAAAAA

e:  50.00 square meters U-234 0.800E-01
ees: 0.30 metenn U-235 3.000E-02
Yepth:  0.00 meters U238 6.300E€-03

lg OOOOE*W 1.000E+400 aoooem ﬂﬂ)&*ﬂi 30005001 10008002 3000E#0'2 1.000€+03
1.803E-02 1.603E-02 1.903€-02 1.803E-02 1.804E-02 1.812E-02 0.000£+00 0.000E£+00
) 6.009E-04 6.009E-04 6.000E-04 6.010E-04 8.014E-04 6.040E-04 0.000E+00 0.000E+00

n TDOSE(L): 1.815E 92 mvemiyr ett= 143911 0.1 years

Total Dose Contributiors TDOSE(l.p, Indvidust Redionuciides (1) end Patiways (p)
mmmamu?oubmm- 143.9 years

Water independent Pelinays (inhalstion sxciudes radon)
TR ARAAIAAAMARAR
vy vy ARMARAARAMAAAA AAMAAMARMAMAA AMAAAARAAMARAAA AMAMAAMAAAAAARAR
fract froct. fact fract fract
AR TR A AT A A YA AR, ok AT AR R AT ATRR ARAARA. AARARAAAA AAAAAR AAAAAAAAA ARAARA
2OTE-05 0.0055 1.429E.02 0.7873 7.550E-08 0.0042 0.000E+00 0.0000 0.000E+00 0.0000 0.000E€+00 0.0000 1.142E-04 0.006)
902E-03 0.1599 4.821E-04 0.0208 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.208E-08 0.0002

ﬁﬁiﬁﬂ?’m wmmm&%&mﬂawmw 0.000E+00 0.0000 0.000E+00 0.0000 7.107E-07 0.0000

DOE-03 0.1708 1.486E-02 0.8185 7.859€-05 0.0042 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 1.191E-04 0.0086

ToquC«MTDOSE(I.pﬂ individust Redionucides (i) and Pathwaya {p)
As mrervyr and Fraction of Totel Doge Atts 1430 years
Water Dapendent Pathways
‘wter Fish Radon Plar
AARMAAAAAAARAAA AAAAMAAAAAAAAAA

ik Mm‘
AAAAAAARAAAA AAAAAAAMMAMAMA AMAMMAAAAAAAA AAAAAAAAAAAAAAAA

fract fraxt. fract fract,
S o e A AR A AT R MR Tk KT AR RARTAR ARAAAA AARAARAAR ARAARA AAMAARAAA AAAAAR
memom 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.458E020.86032

0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.600C 0.000E+00 0.0000 0.000€+00 0.0000 3.388E-03 0.1867

MW AT A i A T BT 0000400 .0000 0.000€:400 0.0000- 1436504 0 0101

1E+00 0.0000 0.000E€+00 0.0000 0.000E+00 0. oooemooooo 0.000E+00 0.0000 0.000E+00 0.0000 1.815E-02 1.0000
water independent and dependert pathways.




e e e T R T I R Ty ree. LA WEULO.RAD

Totsl D Contributions TDOSE(Lp.Y) for Individual Redionuciides (1) and Pathways (¢
nremfyr and Fraction of Tolw Dosa Al t & §.000E+00 yews

Water independart Pathways (Inhaiation exchudes redon)
Ground inhalstion Radon Plant Meat
AAAAAAAAARAAAAAA AAAAAAAAAAAAAAAA

4

AAAAAAAAAAAAMAA AAAAMAARAAAAMAAR AMAAAAMAAMAARAAA AAAAAAAAAAMAMAM AAAAAMAAAAAMAARA
mre fract mre fract. mwe fract. nwe fract. ™y fract nve fract,. mr fract

RARRARAAA AR AR AR AR AR A AR AR AR AT ARAAARIA AMAARA AMAAMAMAA AMMARA AAAAARAAA AAARAA
¢ S277E-050.0020 1.427€-020.7916 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.140E-04 0.0083
5 2.978E-030.1652 4.155E-04 0.0231 0.000E+00 0.0000 0.000€+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.362€-06 0.0002

AT S T A AU QA e T S L o0 0.0000. 0.000€500.0.0000 7.114€-07 0.0000

3.140E-03 0.1742 1.477€-02 0.0193 0.000£+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000€+00 0.0000 1.161E-04 0.0066

ek

Total Doss Coriributions TOOSE(,p,Y) for Indvidual Radionuchides (1) and Pattways (p)
As mremdyr and Fraction of Totel Dose Al t = 0.000E +00 yeers
Water Dependant Pathways

W Fish Al P .
AREAAAARARARA ARARAAMAARAIAR AAAREAAMAAIAR AADUARRCAAMAA ARARAARAMAARAA AARAAARAAAAMAARA AARAAAAARAAAARAA
fract. frect. froct
'%MMMMAWW AR RARAIA SRR SO AR ARRAGARIR ARAAAA AAAARAMAA AMAMAA AAAAAARAA AAAAAA
0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.444E-02 0.8008

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3 388E-03 0.1885

TR S60iSho0 §000€.00. 0600, .000C.00.0 000 0,000 00 20000 0.000€.400 0.0000 0.000EA000.0000 1525€.04 00107

0.000€+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000€+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.803E.02 1.0000
of sit water ndependent and dependent psthways.




RAD, Version 5.70  Ta Lt =0S5ysar  07/47/97 13.09 Page 12
nary : RESRAD Default Paramators Fie: TA-{8UCO.RAD

Total Dose Contrbutions TDOSE(Lpt) for individual Radionuciides (1) and Pathways (p)
As nwemlyr and Fraction of Totel Dose At t = 1.000E+00 years

Water indepandent Pattiways (nhalation sxchudes radon)
Ground inhalation R Piam Mesat Mlk
AAAAARAAAAAAAAAA

AAARARARAARAAARA. AAAMAARAARARARAA AAAAAAAMAAMAAAR AAAAAMARARAAAMAA ASARAARAAAAAAAAR
AR ARKAARIAA R AT A A AT AT Mumuw"ﬁ%mm AMAARAAA ARAAAR AAAARAAAA AAAAAA
| 8.278E-050.0020 1.427E-020, 7910 52‘15"090“ 0.000E4+00 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 1.140£-04 0.0083
| 2979E-030.1652 4.156E-04 0.023 0000 0.000E+00 0.0000 O%Eﬁ:goow :(?OO:EE:&POO% 73 ﬁgo‘) %
i AR R ot i B ﬁmnﬁifs m &ma T

S.139E-03 0.1742 1.477E-020.81983 §.241E-09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.181E-04 0.0066

muomcmmmose%r.nuwnmmwmm
As meemiyr and Fraction of Total Doss At t = 1.000E+00 yesrs

WMOWIPM
wm Fich Rm Mot
AMMMMMMAM RAAAAAAAAAMAZAAA AAAAAAAAAAAAAAAL AAAAAAAAAAAAAAAA

AMAMAARRRRAAARAA
%mmmmm ARARAARR ANMSIA AARRARIA AAMAAA AAAAAAARA AARAAS AAAAAARAR AARAAA

0.000E+00 0.0000 0.000€+00 0.0000 O 0000 0.000€+00 .000E+00 0.0000 0.000€4+00 0.0000 1.444E-02 0.8008
0.000E+00 0.0000 0.000€+00 0.0000 0

0000 0.000F: mgggmmom 0.000E+00 0.0000 3.398£-03 0.1888
AT B N A ST BT oo S, (EES3ols
).OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000€+00 0.0000 0.000E+00 0.0000 1.803E-02 1.0000
| all water independent snd dependent pathways.

\ J




D A R N A A v ™

Totel}  Contributions TDOSE(lp,t) for Individual Radionuckdes (1) and Pathways (¢
mremiyr and Fraction of Totsl Dose At t v 3 000E+00 yoare

Water Independent Pathways (inhalation excludes radon)
o Ground inhaiation Radon Plant Mest
KAARAAAMARARAIA AAMARARAAAMAARAR AAAMAARARAAAAAA AMAAAARRAAMAAAA AAAMAAMAAAAAAMAA AAAMAAMAAMAAAAA AAARAAARAAAAARAA
A AR AR AR AT AR A A NA KR AEAARR kAR AR SO AAMAAR AAARAARAA AAAARA AAARAAAAR AAKAAA

4 5.280£-05 0.0020 1.427E-020.7618 4.702E-08 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 1.140€-04 0.00683
15 2.078E-03 0.1652 4.156€-04 0.0231 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.371E-06 0.0002

AT DA T S A O R I Ak AR . 00000 0.0000 6000+ 6,000 7113507 00000

| 3.138E-03 0.1741 1.477E-020.0103 4.702E-08 0.0000 0.000E£+00 0.0000 0.000€E+00 0.0000 0.000E+00 0.0000 1.181E-04 0.0068

Total Dose Cotﬁrbwom TDOSE(,p.t) for Individusl Redionucides (i) and Pathways (p)
As rremiyr and Fraction of Totel Doge At t = 3.000E+400 years
Water Dapsndent Pathways
Water Fish Redon Plant Meat Mitk Al P;
> AAAAAAAAAAAAAAAA AAAAMAAAAAAAAAAAA AAAAAAAAAAAAAAAA ARAAAAAAZAAAAZAA AAAZAAAAAAARALAA AAAAAZAAARSZAAAAA
) fract fract, fract. frect. fract mre fract. fract.
AR AARAARIAA AARATA AAAAARAL AARAAA AARSARAAA AAAAA RARAARARR AARAIAT AARAAMIA AMMAAL AAARAAMAR AAAAAA AAAAAARAA AAAAAA

§ 0.000E+00 0.0000 0.000E+000.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.444E-02 0.8009
3 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0000&00000000 0.000E+00 0.0000 3.398E-03 0.1885

nmmm?ﬁmmm WY ML U T OO T QUMM AUl ©. o000 0.0000 0.000€400.0.6000 1.9248.04.0.0107

0.000E+00 0.0000 0.000E+00 0.0000 0.000€+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 1.803E-02 1.0000
of el weter indepandent and dependent pathweys.




AD, Version 870 Tatimit=05year 071707 13.00 Page 14
nary : RESRAD Default Parametors Flle: TA-A8UCO.RAD

Total Doss Contributions TDOSE(Lp 1) for indvidual Redionuciides (1) and Pethways (p)
As mremiyr and Fraction of Total Doss At ¢ = 1.000E+01 years

Water indepandent Pathways (inheistion exchudes redon)
Ground inhsiation 5 Plont
- AAAAAAAAAAAAAAAA WWWWW

AU AARAARAAA RARATA RAAARARAK ARAAR AARFARRAR RASRR, ToANKARR MAAKAR AARAIARIA AAAAAA AAMAAAAAA AAMAA AAAMAAAA AAAAAA

4 5.304E-050.0020 1.427€-020.7916 $.164E-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.140E-04 0.0063
5 2.877€-030.1851 4.171E-04 0.0231 0.000E+00 0.0000 0.000E+00 0.0000 0000800000000 0.000€+00 0.0000 3.396E-08 0.0002

ﬁl Y REUT H00 Dt TAARA it MAOAT AT AT Sl ML O TR AR ¢ _0€:+00.0.0000 0.000€+000.0000 7.1138-07 0.0000

3.138€-03 0.1741 1.477E-020.8103 5.184E-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.182E-04 0.0008
Touomc«%hwmmose«pov«mmammmmpmm
As mremiyr and Fraction of Totsl Dose Att = 1.000E+01 years
Water Dependent Pathways

th R.don Plant m
MMAMMM.MMA AAABAAAAAAMAAMAA AAMAAAAAAAAAAAA AAAAAAAAAAAAAAAA

"mmm RAAARARAK ANRAAR ARARARARA SLAAKA ANAARARK ARSI SOKAARRA AAARAR AAAAAAAAA ARAAAA AAAAAAMAA ARAAAA

DWOEONOOM 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.444E-02 0.6009
000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.398E-03 0.1883

mM‘Woﬁ«"ﬁﬂﬂ BT AT T TR MR ™ 0000060 b owto Ucd .2 40 1

1.000€+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 {.803E-02 1.0000
{ all water independent snd dependent pathways.

 /




B 1 Ve

Total Dose Contributions TDOSE(L,p,t) for individual Redionucides () and & ays (p)
As mremiyr and Fraction of Total Dose At t = 3 000E+01 yeers

Water independent Pattways (inhalation excludes radon)

Plant Sol
RWWWWWWWW

ARGARAR AASAARRAA AAARIA ASGAAARAL ARAAAAT AARRARRIR AARARA, TR AR AT A AR AA AAAAARI ARAAAR AAAMAMAR AAARAA AAAAAAAAR AAAAAA

U-234 85.507E-050.0031 1.427E-020.7812 4.485E-06 0.0002 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 1.141E-04 0.0063
U-235 2.975E-03 0.1649 4.233E-04 0.0235 0.000£+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 3.488E-08 0.0002

i i, A A T AT AR A, AT Ot T A LRl 00 00000 0000800 0.0000 7.112€-07 0.0900

Total 3.137E-030.1739 1.478E-020.8193 4.485E-06 0.0002 0.000€+00 0.0000 0.000E£+400 0.0000 0.000E+00 0.0000 '1.183E-04 0.0008

Totsl Dose Corirbutions TDOSE(L.p.4) for individual Redionucides (1) and Pathways (p)
As mvem/yr and Fraction of Total Dose At t = 3.000E+01 years

Water Dependent Pathways
Water Fieh Radon Plant Meat Mitk Al P 3
Radio- AAAAAAAAAAAAARBAA AAAAAAAAAAAAAAAA AAAAAAAMAAAAAAA AAAAAAAAAAAARAAA AAAAAAAAAAAAAAAA AAAARAAAARAAAAAA

Nuciide fract fract. fract fract. fract mre frect. nve fract

A AR AARARA RRAAKA AAOAAR AARIAARAR ARRAZA RARRAL ARARARKA AAARAA ARAAAAAAA AAAARA AAARARARA AAAAAR
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.445E-02 0.8008

1-235 0.000E+00 0.0000 0.000£+00 0.0000 0.000E£+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.402E-03 0.1868

#ﬁmﬁlﬁm lﬂllﬂo?loﬁ lllmolfolﬁlllm llllfl mlﬁ" Illll? ?gooll?lm‘?ol ?ﬂ .0008400.0.0000 0.000E+000.0000 1.917€.040.0109

Total 0.000£+00 0.0000 0000 0.000E+00 0.0000 0.000€+00 0.0000 0.000€+00 0.0000 0.000E+00 0.0000 1.804E-02 1.0000
*Bum of ol weter indepandent end depandent pathways.




RAD, Version 3.70  Te Limit » 0.5 year 0717187 13:.08 Page 18
mary : RESRAD Defauk Parametars File: TA-18UCO.RAD

Total Dose Contributions TDOSE(,p.1) for individuel Redionuciides (1) and Pathways (p)
As rsemiyr end Fraction of Totael Dose At t = 1.000E+02 yesrs

Water ndependent Pathways (inhalation exciudes redon)

ummm AAMAAMMAMAA AAAAAAAAAAAARAAA AMAAAAAAAAAAAAAA

ARAR RARAARAAA RAARKA AAAARIAA ARKA %MMAMAMWM "RARAAARAA AAAAAA AAMAAAAA AAAMA AAMAAARAA AAAAA

4 7.670E-050.0042 1.426E-020.7883 4.238E-05 0.0023 0.000E+00 0.0000 0.000€+00 0.0000 0.000E€+00 0.0000 1.141E-04 0.0083
15 2.953E-03 0.1630 4.578E-04 0.0253 0.000E+00 0.0000 0.000£+00 0.0000 OOOOEMDOWO 0.000E+00 0.0000 3.816E-08 0.0002

RdiF AT O AR NNt Mg G ST R O O R o 0-0000 ©.000E:2000.0000 7.100€-07 0.0000

| 3134E-030.1730 1.483E-02 0.8182 4.238E-0%5 0.0023 0.000£+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 1.188E-04 0.0068
Totsl Dose Conirbutions TDOSE(Lp,1) for individual Redionuciides (1) and Pathweys (p)
As mremvyr and Fraction of Totel Dose At t = 1.000E+02 yesrs
Water Dapendont Pethways

Water Fish Radon Plart Ml
- MOATRAAMAAAAR AAMIRARAMAEAIAR ARARTITAARAAAIR AMUARARRAARAA AMAAARAAAARARAR AARAAAMRARAARARMA. ARAAAAAAAARAARA
] fract. fract, Gact fract. nye
SR AR ATk R AR AR RARIOA R kAT AR AE AAAARA AAARARARA AAAAAR AMMAAAAA ARAAAR
0.000E+00 0.0000 0.000E+00 4.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+000.0000 0.000E+00 0.0000 1.452E-02 0.8011
0.0008+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 0.000£+00 0.0000 0.000E4+00 0.0000 0.000E+00 0.0000 3 415E-030.188%

ol A0 0L 0 OGO W SR T UL OO AR O T 0o orou 0.000E#0010.000 1.882E-01 0.0104

0.000€+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000€+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.812E-02 1.0000
W ol water independent and dependent pathways.




Totst Dose Contributions TDOSE(),p,t) for individual Radionuciides (i} snd Pattweys (p) '
A “smiyr end Fraction of Total Dose Att = 3.000E+02 years

Wiater independent Pathways (inhslation sxcludes radon)

Ground Inhetation Redon Plart
WWWWWWW
emm Am m fract mrom MAm mraw fract. mre fract.

AAAAAA ARAAAAAAA AAAAAA AAAAAAAAA AAAAAA
0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0000500000000 0.000€+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0000&0000.0000 0.000E+00 0.0000 0.000E+00 0.0000

nm ‘%ﬂﬁ%ﬁc?“?? AR lﬁi%uﬁ ‘Wﬁum oo R0 fjf00 0 000400 0.0000 0.000€400 0.0000 0.000€.+00 0,0000

0.000E+00 0.0000 0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E +00 0.0000

Total Dose Comributions TDOSE(,p,t) for individual Redionuciides (1) and Pathways (p)
As mvemiyr and Fraction of Totsi Dose At t = 3. 000E+02 years

Water Dependent Pathways
Water Fish Readon Plant Mitk ANl P
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA

AMAMMMMAMAMAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA

AAARARAAAMAAKARA. AAARKAAARRAARAAA
AR RARAARAAA RARAIA RARARMAAL ARRAAA AAARSARRAA ARARAR, A AARAAR ARRAA AARAANAIA AAAAAA AAMAAMAA AAAAAR AAAAAARAA AAMAAA

0000600000000 0.000E+00 0.0000 0.000€+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000€+00 0.0000
DDOOE*OOOOOOO 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

BT B S 0 STt 2. T i oo ©.0008200 00000 00006400 60000 0.000€.+00 0000

0C0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000
of water independent and dependent pathways.

-~




), Version 5.70  TeUmit=0Syear  07/17/07 13.09 Page 18
¥y : RESRAD Defaukt Parametsrs

File. TA-18UCO.RAD

Total Dose Contributions TDOSE(),p,1) for individual Radionuciides (1) and Patiways (p)
As mremiyr and Fraction of Totel Dose Att = 1.000€+03 years

Water independent Pathways (inhalation exciudes radon)

Ground m Radon m Meat Mk Sol

AAMAMABAAMAAAAA AAAAAAMAARMAARAAA AMAAMAAAAAAAAAAA
fract fract. ud

AARAAA ANKIARARA SRR, Mk A T AR AT AARMAAR ARARARARA AAARAA AAMAMAAA AARARA
0.000€+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0D 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000€+000.0000 0.000E+00 0.0008 0.000E+00 0.0000 0.000E+00 0.0000 0.000E&+00 0.0000

I i TR TR TR oo s e ioos G236

+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000

Total Dose CGMTDOSEM.Q)MWRM i) and Pathways (p)
As mremiyr and Fraciion of Total Dose Att= 1.000E+03

Wsater Dependert Pathways
N Fish Redon Plord Meat AR -
MRRAAAAR A ARARIUAAAAIIR AMUREAARAAAIIR ANGURIRRRRARAAA AMMAAAAMAMAAAAAR ARAMAAAMAAMAMAR AAAMAAAAMARARARA
0 I TR NIV P T e A R T R Ty ARAARA ARAAAAARA AAAARA AARAAARAA AARAAA
000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 Q.000E+00 0.0000
DOOE+00 0.0000 0.000E+00 0.0000 0.000€+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
PR R S B MmO i SRR TS TS TCANA Ripp 0 0.000€400.0.0000 0.000E400.0.0000 0.000€+00 0.0000
WE+00 0.0000 0.000£+00 0.0000 0.000€+00 0.0000 0.000E+00

+00 0.0000 0.000€+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1 water independent and dependent pathways.




Dose/Source Ratios Summed Over Al Pathways
WMWWRMCWM

Pi F howos*ootm*ogss%%)e%m JDOOEWHOOOE 02 3.000E+02 1.000E+03
+
me AAAAAAAAA ARAAAAAAA Awwummmmmmmwmmw

U-234 U-234 1.000E+00 1.504E-02 1.504E-02 1.504E-02 1,504E-02 1.503E-02 1.502€-02 0.000€+00 0.000E+00
U-234 Th-230 1.000E+00 0.000E+00 3.340E-07 1.002E-08 3.340E-08 1.002€-05 3.336E-05 0.000E+00 0.000E+00
U-234 Re-226 1.000E+00 0.000E+00 8.135E-00 7.303E-08 8.043E-07 7.045E-08 6.907E-05 0.000E+00 0.000€ +00
U-234 Pb-210 1.000E+00 0.000E+00 1.300E-13 3.456E-12 1.213E-10 2.838E-09 6.918E-08 0.000E+00 0.000E+00
U-234 aDER() 1.504E-02 1.504E-02 1.504E-02 1.504E-02 1.505E-02 1.512E-02 0.000£+00 0.000E+00

U238 U-238 1.000E+00 1.133E-01 1.132E-01 1.132E-01 1.132€-01 1.131E-01 1.120E-01 0.000£+00 0.000E +00
U-235 Pa-231 1.000E+00 0.000E+00 3.060E-08 1.101E-03 3.666E-05 1.100E-04 3.651E-04 0.000E +00 0.000E+00
U-23§ Ac-227 1.000E+00 0.000E+00 3.406E-07 3.001E-06 3.103E-05 2. 305E-04 1.501E-03 0.000€+00 0.000E+00
U-235 aDSR() 1.133€-01 1.133€-01 1.133E-01 1.133E-01 1.134E-01 1.133E-01 0.000E+00 0.000E+00

U-238 U-238 1.000E+00 3.035E-02 3.035E-02 3.034E-02 3.051E-02 3.043E-02 2.987E-02 0.000E+00 0.000£+00

U-238 U-234 1.000E+00 0.000€+00 4.263E-08 1.279E-07 4 263E-07 1.279E-00 4.259E-08 0.000£ +00 0.000E+00

U-ZSB Th-230 1.000E+00 0.000E+00 4.734E-13 4.281E-12 4.734E-11 4.260E-10 4.720E-08 0.000E+00 0.000E+00
238 Ra-226 1.000E+00 0.000E+00 8.327E-15 2.074E-13 7.608E-12 1.099E-10 8.550€-09 0.000E+00 0.000E+00
238 Pb-210 1.000E+00 0.000E+00 2.882E-18 1.330E-17 8.752E-16 8.204E-14 5.499E-12 0.000E+00 0.000E+00

ﬁmmﬁsm w1 lﬁf’ﬁﬁﬁu f ﬁ"ﬁtﬁ umﬁ%ﬁﬂtﬁ 3.043£:02.2.000F-02 0,000 +00 0.000€:+00

Branch Fraction is the cumuistve radionucide daughter: CUMBRF()) = BRF{1)*"BRF(2)" ... BRF(}).
mosammmmmmmm—moosmwm

eh&m«solmmem)hpcm

Rediation Dose Limit = 30 mreméyr

t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
AMAAAAAAA AAAAAAARA AAAAAAAAA AAAAAARAA AMAAAMAAA AAAAAAARA

1.005E+03 1.005E+03 1.995E+03 1.095E+403 1.993E+03 1.084E+03 “8.245E+09 °B.245E+09
28495002 2640E+02 2640E+02 2.640E+02 2.6846E+02 2635E+02 “2.160E+08 °2.160E+08
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*At specific activity

AAAAAAAAA

Summed DosafSource Rstios DSR(L1) In {mrem/yr)(pCilg)

ond Rdomudosame(u)hpcvc
ttnins of minimum single radionuciide soll

and ot tmax = §me of madmum totel dose = 143.91 0.1 yoars

initel tmin  DSR(i,tmin) G(i,tmin) DSR(l,trmax) G(l.tmax)

m&mmmwww

U234 9.600E-01 148.9A09 1.520E-02 1.974E+03 1.519E-02 1.975E+03
U-235 3.000E-02 02.81A0.00 1.138E-01 2635E+02 1.120E-01 2.858E+02

hﬁmnﬁlﬁﬁﬁaﬁmﬁmﬂm ’liﬁﬁMuﬁ'mm 2015602 1.029€+03
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RAD, Version 5.70 TeUmR=0Syssr  07/1707 13.00 Psge 20
mary : RESRAD Default Parameters File: TA-18UCO.RAD

Individusl Nuciide Doss Summed Over Al Pethways
Parent Nucide and Branch Fraction indiceted

de

;;%;

MAAE-02 1.443E-02 1 443E-02 1.442€-02 0,000E+00 0.000E+00
,‘OOOEM 0.000E+00 2.686E-10 8.057E-10 2.686E-09 8.055E-00 2.683E-08 0.000E+00 0.000E+00

1444502 1.444E-02 1.444E-02 1.443E-02 1 443E-02 1.442E-02 0.000E+00 0.000E +00

1.000E+00 0.000E+00 3.208E-07 9.619E-07 3.200E-00 §.816E-08 3.203E-05 0.000€+00 0.000E+00
1.000E+400 0.000E+00 2.083E-13 2.084E-14 2.082E-13 2.684E-12 2.970E-11 0.000E+00 0.000E+00
) 3 0.000E+00 3.208E-07 9.819€-07 3.206E-06 9.618E-08 3. 203E-05 0.000E+00 0.000E+00

1.000E+00 0.000E+00 7.609E-00 7.011E-08 7.721E-07 6.703E-08 6.631E-03 0.000€+00 0.000E +00

1.000E+00 . 0.000E+00 3.358E-17 1.307E-15 4.T87E-14 1.260E-12 4.127E-11 0.000E+00 0.000E+00
0.000E+00 7.809€-00 7.011E-08 7.721E-07 6.783E-06 6.631E-03 0.000E+00 0.000E+00

1.000E+00 0.000E+00 1.248E-13 3 318E-12 1.103E-10 2.722E-00 6.641E-03 0.000E+00 0.000E+00

U-238 1.000E+00 0.000E+00 1.816E-20 8.376E-20 8.514E-18 3.963E-16 3.464E-14 0.0008+00 0.000E +00

&DOSE(): 0.000E+00 1.248E-13 3.318E-12 1.185E-10 2.722E-09 6.841E-08 0.000E+00 0.000E+00

- U235 1.000E+00 3.395E.-03 3.397TE-08 3.387E-03 3.306E-03 9.302E-03 3.359€E-09 0.000E+00 0.000E+00

1 U-238 1.000E+00 0.000E+00 1.101E-07 3.302E-07 1.100E-08 3.200E-00 1.005E-03 0.000E +00 0.000E+00

! U235 1.000E+00 0.000E+00 1.022€-08 §.004E-08 9.300E-07 6.816E-08 4.502€-03 0.000E+00 0.000E+00

ol T R PR e 7o e oo
is the branch fraction of the perent nuciide.
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ndMduel Nuclide Soll Concentration
Pug ’gu«mafmrmmw

) Porent BRFgooe Bg

i +00 1.000E+00 3.000! *0010%05%’30005#01100090230008*021%%
\ AAAMAAAL - AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA

U-234 1.000E+00 9.600E-01 9.600E-01 9.600E-01 9.599E-01 0.506E-01 6.588E-01 9.564E-01 0.481E-01
U-238 1.000E+00 0.000E+00 1.766E-08 5.358E-08 1.788E-07 5.356E-07 1.784E-08 5.340E-08 1.766E-05
4S(). 9.600E-01 ©.600E-01 9.600E-01 0.599E-01 6.596E-01 9.588E-01 9.564E-01 9.482E-01

U-234 1.000E+00 0.000E+00 8.642E-08 2.502€-03 8.64 1E-05 2.502E-04 8.633E-04 2.584E-03 8.850E-03
U-238 1.000E+00 0.000E+00 8.030E-14 7.235E-13 8.038E-12 7.233E-11 8.031E-10 7,213E-08 7.956E-08
8(): 0.000E+00 8.642€-08 2.502€-05 8.841E-05 2.502E-04 8.633E-04 2.584E-03 8.550E-03
U-234 1.000E+00 0.000E+00 1.872E-00 1.684E-08 1.060E-07 1.677E-08 1.843E-05 1.600E-04 1.613E-03
U-238 1.000E+00 0.000E+00 8.043E-18 3.138E-18 1.150E-14 3.123E-13 1.147E-11 3.026E-10 1.035E-08
as(j): 0.000L:+00 1.872E-00 1.684E-08 1.060€-07 1.677E-08 1.843E-05 1.609E-04 1.613E-03
U-234 1.000E4+00 0.000E+00 1.924E-11 8.115E-10 1.706E-08 4.197E-07 1.024E-05 1.306E-04 1.510E-03
U-238 1.000E+00 0.000E400 2.800E-18 1.201E-17 8.501E-18 8.114E-14 5.343E.12 2. 245E-10 8.446E-09
as(j). 0.000E+00 1.924E-11 5.115E-10 1.796E-08 4.197E-07 1.024E-05 1.308E-04 1.519E-03
U-235 1.000E+00 3.000E-02 3.000E-02 3.000E-02 3.000E-02 2.989E-02 2.997E-02 2.991E-02 2.971E-02
U-235 1.000E+00 0.000E+00 6.347E-07 1.904E-08 6.346E-08 1.903E-08 8.935E-05 1.893E-04 6.221E-04

U-235 1.000E+00 0.000E+00 0.997E-00 8.810E-08 .110E-07 6.772E-06 4.427E-05 1.094E-04 8.025E-04
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ANNEX 7.2
RFI ANALYTICAL RESULTS

All analytical data are available on FIMAD. If FIMAD is not accessible, data wili be provided on request.
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TABLE 7.2-1
TCLP RESULYS OF SAMPLING FROM
THE URANIUM SOLUTION PIPE AT PRS 18-006
Arsenic | Barium | Cadmium { Chromium
Sample ID {ug/t) gty {ug/L) {(pg/L)
RCRA Waste 5,000 | 100,000 1,000 5,000
Toxicity
Characteristics
0218-97-0056 30.3 52.2 < 2 (U) 2,840
Lead Mercury | Selenium Siiver
Sample ID {ug/l) (ug/L) (ug/Ll) (ug/L)
RCRA Waste 5,000 200 1,000 5,000
Toxicity }
Characteristics
0218-87-0056 | < 12 (U) 0.45 813 <7 {U)
U = qualifier indicates constituent not at detectable levels.
TABLE 7.2-2
ISOTOPIC URANIUM RESULTS
FROM THE URANIUM PIPE AT PRS 18-006
Uranium-234 Uranium-235 Uranium-238
ple iD {pCINL) (pGCiL) (pCiL)
Y056 88 2.7 0.58
89 2.6 0.45
109 .0 0.36
TABLE 7.2-3
ORGANIC RESULTS FROM THE URANIUM PIPE
AT PRS 18-006
Acetone 2-Butanone
ample ID {ug/L) (ugit)
"PRG 610 1,900
057 340 13{J)

r ingicates an estimated value below instrument detection levels.
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ANNEX 7.3
SITE MAP
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Figure 7.3-1. Site map of PRS 18-006.
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ANNEX 7.4
IMPLEMENTATION SOPS

Ses Environmental Restoration Standard Operating Procedures, Volumes | and Il, November 17, 1893,
Los Alamos National Laboratory.
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ANNEX 7.5
QUALITY ASSURANCE PLAN

See Quality Program Plan and Quality Assurance Project Plan for Environmental Restoration, February
1995 revision, Los Alamos National Laporatory.
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ANNEX 7.6
SITE-SPECIFIC HEALTH AND SAFETY PLAN

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

This Site-Specific Health and Satety Plan (SSHASP) wili be developed for the Environmentail Restoration
{ER) Project at the Los Alamos National Laboratory (LANL) to comply with applicable federal and state
occupational health and safety (HS) requirements, inciuding those of the U.S. Department of Energy
(DOE). The DOE requires LANL to comply with the federal Occupational Satety 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 Salety 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
requiremants applicable to the scope of work described in Section 2.

ER participants are responsible for conducting work in accordance with applicable reguiations. The term
“ER participants” refers to anyone performing ER work, including LANL, subcontractors to LANL and their
tower-tier contractors, consultants, and agents. In some cases in this document, LANL has chosen to
invoke OSHA and LANL requirements that may not ardinarily 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-case basis to maintain consistency with LANL's ALARA policy
and to clarity LANL's expectations with regard to interpretable requirements of the muitiple agencies
goveming ER work. Where there is concem 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 shouid 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 constifute cause to stop activily 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. Compietion of an SSHASP modification form is not 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
uniess unilateral direction is given by the Contract Administrator.
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The SSHASP will be presented in a format simifar to this example:

1.0 Introduction
2.0 Background information

Table 2-1 Site Description(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 Concemrn

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

7.0 Personal Protective Equipment

8.0 Decontamination

8.0 Emergency/incident Action Plan
10.0 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

B8 Hazardous Substance - Hazard Assessment

C Chemical, Physical, and Toxicological Properties of Hazandous Chemical Substances
D Emergency Contacts and Route(s) to Medical Services
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ANNEX 7.7
WASTE MANAGEMENT CHECKLIST
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LANL-ER-SOP-1.10. RO
WASTE CHARACTERIZATION STRATEGY FORM

g OU Number/FU PRS/SWMU Number Title

1093/FU’

18-006

Uramum soluuon p:pc

Completed By ! W. Hevser Date July 30. 1997

FPL: T. E. Gene Gould WMC. jeff Bingham. EES-1S

i Type of Acuvity (site investigation, EC, etc.): VCA

- : N .
Description of the Activity (e.g., dnlling, surface sampling. excavation and recontounng. soil washing. etc }
The uranium sofution pipe will be removed during this VCA. Prior to digging up this buned pipe (100 ft-long
by a 6-inch dsameter) any residual liquid (less than one-half gal ) will be removed through the refucling os
reactor transfer tubes that exit above the surface of the ground. The emptied pipe will be exposed with a

#f trench dug around it and then the exposed pipe will be cut into sections that are capped and removed. After
each section of pipe is removed. the soil under it will be sampled to determine if there was any lcakage I the
subsequent analysis of subsurface soil samples indicates radiological contamunation from the pipe. that
section of trench will be reopened and subsurface soil will be removed unul field screening indicates only
background radxauon !cvcls

ey st — s e 2 T o e e e S e —oree =

i
'n

Accepuble Knowledge

N - {Include dates for
site tuston) PRS 18-006 isa lOO fi. Schedule-t() stamlcss Slccl pipe (0 25 in. thick) once used to store a
hquid urany! sulfatc solution (93 % enriched urasum) that served as fuel for fission reactions in the Kinglet
fission reactor, operated from 1970 to 1974. The pipe 1s tilted slightly and buried 3 to S ft deep at the south
side of TA-18-168 (near Kiva 1) which housed the reactor (RFI Work Plan for OU 1093, May 1993). Fission
products produced dunng reactor operations tended to be trapped 1n the metal reactor vessel rather then
remaining in the reactor fuel solution After the Kinglet reactor was decommissioned 1n 1974, the hiquid fucel
was removed and the storage pipe was flushed twice with water. No organic compounds were present 1n the
uranyl sulfate fuel solution or were used to nnse the pipe dunng its decommussioning (R Mynard EES-15.
conversation with former LACEF employee). Since the stainless steel pipe was designed 10 store the
radioactive solution, no leakage is expected 1n the surrounding soil. Data taken from four surrounding
momtoring wells (installed tn 1990) showed no increased radionuchdes downgradient from this PRS In
addition no significant differences were noted between radionuclide concentrations upgradient and
downgradient when they were compared with offsite background sample locations.

Previgus Investigation Analytical Resulls  (Repon the analvucal methods and results above background
levels) InJune 1997 the hauid 1 the pipe was sampled for 1sotopic uranium. TCLP metals, and pH. UJ-23$
was 2.74 pCi/1 All metals were below their TC levels. the highest metals were chromuum at 2 840 pg/l and
seienium at 813 up/l. The pH of the solution was 12.8 which 1s slightlv above the corrosivity bt of pH
12.5. but which can be neutralized by the gencrator as a DOO2 waste  In subsequent sampling for VOAs. all
the liquid was removed from the pipe. Acetone (620 ug/1) and 2-butanone (15 ug/ 1. a ) qualified valuc) were
detecied. Only a trace volume of liquid is expectied to remain in the pipe. but if sufficient liquid is present a
sccond VOC analysis should confirm whether or not these orgamics are present

i i
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LANL-ER-SOP-1.10, RO
WASTE CHARACTERIZATION STRATEGY FORM

OU Number/FU PRS/SWMU Number Tite

} 1093/FU2 18-006 Uranium solution pipe

Specific Waste Type: Pipe hiquid :

: criptio

f Lescoplion g S1C

i Volume Estimate: None to less than one-half galion.
i Waste Packaging: Liquid will be stored in a closed container until analyses are completed and its waste status

g 1s determined.

Description of Strategy: In June 1997, the liquid in the pipe was sampled for TCLP metals, iso-uraruum. and
i pH. During a second sampling attermpt, two VOA samples were collected, which removed all remaining
liquid from the low-end of the pipe. Additional planned analyses could not be completed for gross alpha/beta
} radiation. tritium, TAL metals plus boron, reactive cyanide plus sulfide, Sr-90, TSS, and SVOCs.
i Only a trace of liquid is expected to be present in the pipe during the VCA so this waste stream may not be
f generated. If additional liquid is found in the pipe during the VCA. samples will be taken for the above
§ analyses not completed earlier. VOCs also will be sampled a second time.

| Waste Sampling*: (If sampling will be used. indicate how many grab or composite samples will be collected
j§ pes container or volume of wasle and whether the waste is considered homogeneous or heterogeneous. )

| One grab sample for each of the uncompieted 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

May be | Direct Acceptable | Acceptable Knowledge
Analvucal Present Sampling of Knowledge Data from Proposed
Analvte Category Method (yes, no, i isti Site Charactenzation
unknown) §
Volatile Organic SW 846 Unk '
Constituents 8260 .
Semivelatile SW 846, Unk
Constituents 8270
Organic Pesticides No

1) Sampling completed in June or July 1997
2) Sample will be analyzed only if sufficient liquid is present in the pipe during the VCA
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LANL-ER-SOP-1.10, RO
WASTE CHARACTERIZATION STRATEGY FORM

-

OU Number/FU PRS/SWMU Number Title

| 1093/FU2 18-006 Uranum solution pipe

f Specific Waste Type: Pipe liquid

: Acceplable -
Analvucal : Knowledge Data trom Proposed
Analvie Categon Methad i Existing Sute Characiernzation |
: ; Informaton f
Organic Herbrcides %
Pesticides and PCBs No X
PCRBs No
Total Meals Yes
Total Cvatude ?)W 846.Ch | Unk
(rher Inorganic No
Consuit {specify}
High Explosive Con. No
Asbestos No
TPH No
H TCLP Metals Yes
i TCLP Orgamics No
TCLP Pest & Herb No
Gross Alpha Field Yes
Gross Beta screen Yes e
Gross Gamma - Unk
Trtiem' HASL 300 Unk
ji Gamma Spectro No
E I1sotopic Plutonsum No
B Total Plutoruum No
Isotopic Uranium Yes
Total Uranium
g Strontium-9U HASL 300
Amencium-24}

h Splkng complet in June or July 1997
2) Sample will be analyzed only if sufficient hiquid is present 1n the pipe duning the VCA

L 1f tritium 15 not expected attach 3 statement signed by the FPL stating thal. based on a review af the available information
and professional judgment, it 1s not necessary 1o sampie for tntium at this stte
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LANL-ER-SOP-1.10, RO
WASTE CHARACTERIZATION STRATEGY FORM

PRS/SWMU Number Title

: OU Number/FU
, 1093/FU2 18-006 Urantum solution pipe

it Specific Waste Type: Pipe liquid -

E Preliminary RCRA Determination

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

§ The residual pipe liquid was RCRA due to its pH of 12.8 which is above the pH 12.5 level for corrosivity.

! TCLP metals were below their TC regulatory limits. If liquid is preseat in the pipe during the VCA. the
§ additional analyses listed above will be completed in order to determine its waste classification.

| Pretiminary RCRA Status

Non-RCRA: {No 90-Day Storage Requirement)
Describe how waste will be stored/handled:

X RCRA: (90-Day Storage Requirement)
; Waste will be stored/handled in accordance with 20 NMAC Generator Requirements. The liguid
# will be stored onsite in a closed container until all the analyses are completed and a final RCRA

f determination is made.

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

§ The pipe held a solution of enniched uranyl sulfate from 1970 to 1974. After decommissioning the pipe was
| flushed twice with water. The ses for isotopic uranium detected low levels of U-234, U-235. and U-238.

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

1 S ————

| __X__ Material is radioactive
f Describe the controlled area, labeling, and protection against inadvertent contamination. The waste
i liguid will be stored onsite in a sealed container in an area labeled as a radioactive storage area
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LANL-ER-SOP-1.10. RO
WASTE CHARACTERIZATION STRATEGY FORM

OU Number/FU PRS/SWMU Number Title

1093/FU2 Uranium solution pipe

! Specific Waste Type: Pipe Sludge '

! Wastc Description
i . al ¢ . ) ]
Waste Tvpe Description: Sludge (if present) in storage pipe

{ Potential Regulatory Status: RCRA mixed waste due to pH 12 8

i Volume Estimate. A trace to less than five gallons.

i Waste Packaging: Sludge not attached to pipe surface will be removed and stored in a closed containcr until
# analyses are completed and its waste status is determuned

mxnmn.m:gx Durmg lhc two pncvxous samplmg eﬂ‘ons on}\ a hittle sedxmem was presem at the ‘
i low-end of the pipe. The last two samples taken for VOAs removed all of the liquid. Sludge. as a loose
| residue may be presemt on the inside of the pipe. but the volume 1s expected to be small. If sludge s present
1n sufTicient quantity. the following analyses will be done: iso-uraptum, TCLP metals. SVOCs. and tritbum,

Waste Sawpling*: (If sampling will be used. indicate how many grab or composite samples will be collected |

| sufficient. Addiuonal samples will be taken if instead a sludge residue is evenly distributed along the length
# of the pipe.
i Grab sampling 1s appropriate for wastes that are fairly homogeneous. such as liquid wastes.

Composite sampling is appropnate for wastes that are heterogeneous, such as soil sedxment and debnis.

-

i Analytical Strategy :

e |

May be Direct Acceptable Acceptable Knowledge |
Analvtical Present Sampling of Knowledge Data from Proposed |}
Analvte Categon Method (ves,no. R Conamnenzed Exisung Site Charactenzation
unknown) | Waste Information
Volatle Organic Unk X
Constituents
Semivolatile SW 840 Unk
Constituents 8270
' ()rgamc Pesticides No

4 Samplc taken onh 1f a sufﬁcnem volumc of sludgc is ptcscm




LANL-ER-SOP-1.10, RO
WASTE CHARACTERIZATION STRATEGY FORM

OU NumberFU PRS/SWMU Number Title

I 1093/FU2 18-006 Uranium solution pipe

| Specific Waste 'l'ype Pipe studge

- “Maybe J  Dirct | Acceptable | Accepuable Knowledge
Analytical Present §  Sampling of Knowledge Data from Proposed
Analvie Category Method {yes,no, § Containenzed Existing Site Charactenzatson

; unknown) ¥ Waste Information
b Organic Herbicides No X 1
{ Pesticides and PCBs | No

PCBs No ' X

Total Metals Yes | x°
§ Towl Cyanide Unk f x
Other Inorganic No ‘ X
i Cons.(specify) »
d High Explosive Con No f X
i Asbestos No ‘ X

TPH No ‘ X

TCLP Metals SW 846, Yes B3

1311,6010 .

| TCLP Orgamucs No X
| TCLP Pest. & Herd No : X
| Gross Alpha Field Yes | X
} Gross Beta screen Yes | X
| Gross Gamma - Yes | x
| Triam HASL300 | Yes [ x°
§ Gamma Spectro. No X
| 1sotopic Plutonium No ' X
f Total Plutonium No | X
| 1sotopic Uramum HASL300 | Yes E3
§ Total Uranium Yes X
f Strontium-90 No % X
| Americium-241 No '1 X

4) Samp)e taken nly if a sufficient volume of slud is pscm.

1t tritium is not expecled, attach a statement signed by the FPL stating that, based an a review of the avaiiable information
and professional judgment, it is not necessary to sample for tritium at this site
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LANL-ER-SOP-1.10, RO
WASTE CHARACTERIZATION STRATEGY FORM

ﬁ OU Number/FU I PRS/SWMU Number ! Tide E

| 1093/FU2 18-006

Specific Waste Type: Pipe sludge

H

defined in 40 CFR 261 List the F-, D-. K-, P-, or U- category and number.

| The sludge. if present is considered RCRA due to high pH and possible TCLP metal content. A final RCRA
i determunation will be based on the analyses listed above plus the analvses for the pipe hquid.

, Preliminary RCRA Status ’

j
i Non-RCRA: (No 90-Day Storage Requirement)

; Descnbe how waste will be stored/handied:

| The sludge will be stored onsite in a sealed container until all analyses are evaluated and a fina] RCRA
 determina

| waste.

§ The pipe held a solution of enriched uranyl sulfate from 1970 to 1974 Afier decomumissioning the pipe was
i flushed twice with water The liquid analyses for isotopic uramum detected low levels of U-234. U-235. and
j U-238. The sludge is expected to be low-level radioactive

Preliminary Radioactivity Status

i

-

¢
| Matenal is not radioactive i
; Descnbe how waste will be stored/handicd {

i

|
g

__X __ Matenal is radioactive
Descnbe the controlled area. labeling. and protection against nadventent contamination
f The sludge will be stored onsite tn a scaled container that 1s labeled as a radioactive storage area

i
{
H
}
i
i
{

M96186 FRM K4
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LANL-ER-SOP-1.10, RO
WASTE CHARACTERIZATION STRATEGY FORM

OU Number/FU ' PRS/SWMU Number Title

’ l()93/{"U2 18-006 Uranium soluu'on pipe

Speuﬁc Waste Type: Cut pipe

Waste Type Descnpnon Cut sections of storage pipe. ,
f Potential Regulatory Status: Low-level radioactive waste. The final waste status of the pipe will be based on |
{ analyses for liquid and pipe sludge and field screening results.
; Volumc Esnm.'nz lOOfeel :otalby 6m in diameter.

| As the buried pipe is cxposed. its uncut surface will be scanncd for radiation. Each newly cut section of the
pipe will also be thoroughly screened for radiation at its cut ends. The characterization of the stainless steel

! pipe will be based on the analyses of the liquid and siudge. If insufficient quantities of sludge or liquid are

} present for sampling, the pipe will be characterized by ficld screening and the associated analyses in adjacemt
soil samples and in the decontamination liquids used to rinse the PPE/waste handling equipment.

; Waste Sampling®: (1f 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.) '

y No direct sampling will be performed on the stainless steel sections of the pipe.

B+ Grab samplmg is appmpnme for wastes that are fairly homogeneous such as hqmd wastes.
: .,_\”' D ;

cccpmhlc Knowledge

Data from Proposed
Site Characterization

[ Volatile Organic
Constituents

Semivolatile
‘ Constituents

Organic Pesticides
§ Organic Herbicides
| Pesticides and PCBs

5) Pipe liquid analysis taken in June/July 1997,
6) Results from pipe liquid, sludge, or decontamination liquids.

B AT A A Tmema o
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LANL-ER-SOP-1.10. RO
WASTE CHARACTERIZATION STRATEGY FORM

OU Number/FU PRS/SWMU Number Title

b 1093/FU2 18006 Uranium sofution pipe

| Specific Waste Type: Cut pipe

i Analytical Strategy (Continued)

"Diect |  Acceptable | |
Analyucal Present § Sampling of Knowledge Knowledge Data from §
Analvte Category Method (ves.no. § Containenized Exisung Proposed Sute i
unknown) § Waste information Charactenzation
Total Metals Yes X"
Totual Cyanide No X
Other Inorganic No X
Constt (specify)
High Explosive Con. No X
Asbestos No X
TPH No X
TCLP Mctals Yes X"
TCLP Organics No X
TCLP Pest. and No X
Herb.
Gross Alpha Field Yes
#f Gross Beta screen Yes
Gross Gamma " Yes
Tritum’ Unk X
Gamma No X
Spectroscopy
isotopic Plutonuum No X
Total Plutonium No
Isotopic Uranium Yes xX*
a Total Uranium Yes
Strontum-90 No
Americium-241 No g

5) Pipe liquid analyses taken i June/July 1997
6) Results from pipe liquid. sludge. or decontamination hiquids

* it tritium is not expected, attach a statement signed by the FPL stating that. based on a review of the available information
and professionai judgment,  is not necessary to sample for tritium at this site

MAQRTAR FTia -~




LANL-ER-SOP-1.10. RO
WASTE CHARACTERIZATION STRATEGY FORM

OU NumberFU PRS/SWMU Number Tite

¥ 1093/FU2 Uranium solunon plp:

j Specific Waste Type: Cut pipe :

‘ thmmary RCRA Detemmmon

; Based on available information, indicate the waste and whether it could potemtially be any of the wastes as

| defined in 40 CFR 261. List the F-, D-, K-, P-, or U- category and number.

! The pipe itself is expected to be non-RCRA by low-level radioactive waste, If firmly attached residue is

§ present, the pipe could be mixed waste. This residue may be removed by dry sandblasting at TA-50. The final
2 RCRA status of the pipe sections will be based on the results for the pipe liquid, sludge. adjacent soil samples
| and decorzamination liquids.

Prehmmary RCRA Sutns

X __ Noa-RCRA: (No 90-Day Storage Requirement)
; Describe how waste will be stored/handied: The pipe segments will be stored in scaled waste
f disposal boxes on site until all associated analvses are evaluated and a final RCRA determination is made. iy

RCRA: (90-Day Storage Requirement)
Waste will be stored/handied 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

f waste.

§ The pipe sections are expected to be low-level radioactive because this pipe once contained a solution of

} enriched uranyl sulfate. The pipe was decontaminated by flushing twice so the residual radiation is expected
to be low. A final determination of its radiation status will be made after the associated analyses are

f evaluated.

| Preliminary Radioactivity Status

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

———

| __ X Material is radioactive .
‘ Describe the controlled area, fabeling, and protection against inadvertent contamination »@
cut pipe sections will be stored in waste disposal boxes onsite until all associated analvses are evaluated.
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LANL-ER-SOP-1 10. RO
WASTE CHARACTERIZATION STRATEGY FORM

R .
l OU Number/FU | PRS/SWMU Number

Title

| 1093/FU2 18-006 Underground Storage Tank
§ Specific Waste Type: Pipe insulation

[ Waste Descnphon

{ Waste Type Description: Pipe insulation composed of a one-inch layer polvurcthane insulaung foam and
) electrical heating tape..

f Potential Regulatory Status: Non-hazardous waste

§ Volume Estmate. Hollow cviinder (6 to 8 inches in diameter) by 100 feet in length Less than five 55-
j gallon drums

| Waste Packaging: The insulation will be stripped from the cut sections of the pipe. Insutation potenualty {
| cxposed to the cut ends of the pipe will be segregated from the unexposed 1nsulation. Insulation will be stored §
i gal _drums 1n a radiological controlled area. ’

| Characterization Strategy

§ Description of Stralegy: As each section of pipe is exposed. its outes insulation will be visibly examuned for :
signs of staining and screened for surface radiation. After cuting each pipe section, the insulaton will be ,
removed without exposing it to the cut ends of the pipe. Insulation that comes in contact with the cut ends of §
the pipe sections will be segregated away from the insulation not exposed to the cut ends. Visibly stamned
insuiation and/or insulaton with above background radiation readings will also segregated by placing 1t in
separately labeled bags. Most of the insulation should be non-hazardous and non-radioactive (below I
appropriate release critenia as determined by LANL-ER-SOP-10 (7) and cligible for frec-reicase from the ;
radiological controlled area. :
Waste Sampling*: (1f sampling will be used. indicate how many grab or composite samples will be collcctcd ‘
per container or volume of waste and whether the waste 1s considered homogeneaus or heterogeneous.) !
|

The insulation will not be directly sampled. Its waste classification will be based on the analytical results for
the surrounding soil. the ficld screening of the insulation and the external side of pipe below each section of
insulanon. The analyses for the internal pipe liquid and sludge will only be used to evaluate that insulaion  §
which has come into contact with the cut ends of the pipe. ]
¢ (Grab sampling is appropriate for wastes that are fairly homogeneous. such as liquid wastes. !
* _Composite sam; hn IS appropnae | for 1T wastes that a that are hc(cro geneous, such as soil sediment. and debns.

' Analyhcal Strateg_\

Maybe §  Direct Acceptable Acceptable ’
: Analyucal Present | Samplingof | Knowledge Knowledge Data

g Analyte Category Method (yes. no. § Comaincnzed Existing from Proposed Site  §

X unknown) § Waste Information Characterization _ §

{ volatile Organic Unk X" s

Constituents !

. |

Semivolatile tink X ‘

Constituents '

Orgamc Pesticides No X '

!

Orgaruc Herbicides No E X 3

Pesticides and PCBs No : X '

i PCBs No ‘ X |

7) Associated so yses taken ng VCA




LANL-ER-SOP-1.10, RO
WASTE CHARACTERIZATION STRATEGY FORM

OU Number/FU ' PRS/SWMU Number Title

1093/FU2 18-006 Uranium solution pipe

Specific Waste Type: Pipe insulation

b Analytical Strategy (Continued)

| ' ) May be Direct

Acceptable
Analytical Present § Sampling of Knowledge Knowledge Data from
Analyte Category Method (yes,no, § Containernized Existing Proposed Site
unknown) Waste Information Characterization

j Total Metals Unk X"
| Tota! Cyanide | No
| Other Inorganic No
| Constit (specify)
} High Explosive Con No
‘ Asbestos No
j TPH No
| TCLP Metals Unk
§ TCLP Organics No

TCLP Pest. & Herb. No
{Gmss Alpha Field Unk
! Gross Beta screen Unk

Gross Gamma " Unk

Tritium* Unk
‘ Gamma No
§ Spectroscopy
: Isotopic Plutonium No
} Total Plutonium No
: Isotopic Uranium Unk
| Total Uranium Unk “
} Strontium-90 No
| Americium-241 No

7) Analyses from associated soil samples

“ it tritium is not expected, attach a statement signed by the FPL stating that, based on a review of the available information
and professional judgment, it is not necessary to sample for trittum at this site.
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LANL-ER-SOP-1.10, RO
WASTE CHARACTERIZATION STRATEGY FORM

OU Number/FU PRS/SWMU Number Title

 1093/FU2 18-006 Uranium s¢iution pipe

f Specific Waste Type: Pipe insulaton

# Based on available information. indicate the waste and whether 1t could potentially be any of the wastes as

§ defined in 40 CFR 261. List the F-. D-. K-. P-, or U- category and number.

§ The pipe insulation is a standard construction material used for many types of buned pipe. It is not 2 waste

| product resulting from LANL operations. Its waste status ts expected to be non-hazardous and non- ‘
| radioactive. A final RCRA determination will be based on the associated sail samples. and the field screening

i of the insulation and external surface of the exposed pipe secuons after the insulation has been removed '

| __X_ Non-RCRA. (No 90-Day Storage Requirement)
; Describe how waste will be stored/handled:
| The insufation will be stored onsite in 5522

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

| Preliminary Determination for Radioactivity

§ Based on available information, indicate the amount and tvpe of radiation contamination ¢xpected in the
waste,
| The insulation 15 expected to be non-radioactive as it covered a stanless steel pipe designed 1o hold the

i uranvi sulfate solution. A final determination as to its radioacuve status will be based on the field screeming
B results and the associated soil analvses.

’ Preliminary Radioactivity Status

X Matenal is not radioactive

Describe how waste will be stored/handled
The insulation waste will be stored onsite in S5-gal drums

—_  Matcnal is radioacuve
___Descnibe the controlled area. labeling. and protection against tnadvertent contamination *

M96166 FRM 172




LANL-ER-SOP-1.10, RO
WASTE CHARACTERIZATION STRATEGY FORM

PRS/SWMU Number Title
Underground Storage Tank

N 3t pe. Potential Contaminan olume Estimate and Waste Packasine:

| Waste Type Description: Soil adjacent to and below the pipe. generated only if above background radiation 1s §
j detected is detected in the soil. '
E Potential Regulatory Status: Low-level radioactive waste

R Volume Estimate: Zero to twelve 55-gal drums.

§ Waste Packaging: Soil that was visibly stained or has above background radiation will be removed from the

| rench below the pipe. Soil samples will be used to the waste classification of any removed soil.

} Description of Strategy: The stainless steel pipe (originally designed to hold the uranyl sulfate solution) is

expected to be intact, so the surrounding soil should not be contaminated by Ieakage. Soil samples will be
 taken in visibly stained areas near the pipe (if they are present) and at various locations in the soil below the
! pipe specified in the sampling plan. The soil will be analyzed for iso-uranium, TAL metals, VOCs, SVOCs.
f and tritium.

Waste Sampling®*: (If sampling will be used, indicate how many grab or composite samples will be collected
j per container or volume of waste and whether the waste is considered homogencous or heterogeneous. )

§ Composite sampling will be used at the locations selected for soil sampling due to the probable heterogeneity
§ of the underlying soil.

! * Grab sampling is appropriate for wasies that are fairly homogeneous,

> Composite sampling is appropriate for wastes that are heteropencous, such as soi

, Knowledge Data
* Analyte Category . isti from Proposed Site
‘ , Information Characterization

Volatile Organic
Constituents

Semivolatile
Constituents

Organic Pesticides
Organic Herbicides
Pesticides and PCBs

LSO G W Ftun o



LANL-ER-SOP-1.10, RO
WASTE CHARACTERIZATION STRATEGY FORM

l OU Number/FU

 1093/FU2

PRS/SWMU Number

Title

Urantum solution pipe
Specific Waste Type: Subsurface soil

} Analytical Strategy (Continued)

Anaivtical

it Sampling of Knowledge Knowledge Data from §
| Containenzed Exising Proposed Site ;
{  Waste Information Charactenzation

Analvte Category Method (ves. no.

Total Metals SW 846 Yes | X

6010

Total Cyanide No
Other Inorganic No
Cons (specify)

i High Explosive Con No
Asbestos No
TPH No
TCLP Metals Yes
TCLP Orgamcs No
TCLP Pest. & Herb. No
Gross Alpha Field Unk
Gross Beta screen Unk
Gross Gamma " Unk

{ Tritium® HASL300 | Unk

g Gamma Spectro. No

E Isotopic Plutorsum No

Total Plutonum No
Isotopic Uranium HASL300 | Unk
Total Uranium Unk
Strontium-90 No

Amernicium-241 No

PO RS P SRR S e s T

* 1f tntium is not expected, attach a statement signed by the FPL stating that. based on a review of the available information
and professional judgment, #t i not hecessery 1o sampie for trtium at this stte

M9I6166 FRM “r




LANL-ER-SOP-1.10, RO
WASTE CHARACTERIZATION STRATEGY FORM

OU Number/FU PRS/SWMU Number Title

100372 ' 18-006 Uranium solution pipe

Specific Waste Type: Subsurface soil

Prehmmary RC’RA Detcmmmon '

| Based on available information, indicate the waste and whether it could potentially bc any of the wastes as
| defined in 40 CFR 261. List the F-, D- K-, P-, or U- category and number.

i The soil around the pipe is expected to be non-hazardous and non-radioactive, because no know leakages

¥ have occurred at this PRS. A final RCRA determination of the soil will be based on an ~valuation of the

§ analytical results of the soil samples.

oo

{ X Non-RCRA: (No 90-Day Storage Requirement)
; Describe how waste will be stored/handled:
soilwﬂlbcrcmovedunlessth:anal i i

RCRA: (90-Day Storage Requirement)
Waste will be stored/handled 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.

E The soil is expected to be non-radioactive, because the pipe is not expected to have leaked. A final
§ determination of the radioactive status of the soil will be based on an evaluation of the analvtical resuits for

the soil samples.

§ Preliminary Radioactivity Status

f ___X__ Material is not radioactive
: Describe how waste will be stored/handled
Soil wastes will be generated only if the pipe is determined to have leaked wastes into the surrounding soil.

+ S

: —X___ Material is radioactive
' Describe the controlled area. labeling, and protection against inadvertent contamination

Soil wastes will be stored onsite in labeled SS-gal. drums in an area labeled as a storage area for radioactive
f matenals. The radioactive status of the wastes will be based on an evaluation of the results for the soil
araples.
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LANL-ER-SOP-1 10, RO
WASTE CHARACTERIZATION STRATEGY FORM

E OU Number/FU PRS/SWMU Number Title

1093/FU2 18-006 Underground Storage Tank

R T R AR A R ey S S NN

Specific Waste Type: PPE and waste handling cquipment

A A

| Waste Description é
i 7
| Waste Type Descripuon: PPE and waste handling cquipment }
? Potenual Regulatory Status. Visibly contaminated PPE will be tutially considered Jow -level radioactive, i
i while visibly uncontaminated PPE/waste sampling equipment will considered non-hazardous l
i Volume Estimate Less than ten 55-gal drums. ‘
Waste Packaging Visibly contaminated and visibly uncontaminated PPE/waste handling equipment will be 2
segre atcd by placing each waste in separate plastic bags that are stored inside $5-pgal drums o ]
!

‘ Ch aracterization Strateg} ;

chgnp_mn_ofﬁmm lf possxble thc PPE’“ astu handlmg eqmpmcm will be deoomarmnawd pnor to )
disposal  Afier decomamination. the PPE/waste handling equipment will be field screcned for gross alpha. ’
gross beta and gross gamma radiation 1n accordance with LANL-ER-SOP-10.07, “Field Momstonng for
Surface and Volume Radioacuvity Levels.” Gross alpha radiauon will be screencd using an alpha probe.
gross beta radianon will be screened using a beta/gamma probe. and gross gamma radiation will be screened
using a Ludlum Model 2221 Scaler/Ratemeter with a Ludlum Model 44-10 27 x 2" Gamma Scintillator
{SPA-3). which 15 equivalent to micro-R. The waste will be inspected to determune if there is any visible
contamination. If it 1s not visibly contaminated and does not have readings above background radioactivity. it
will be disposed as non-hazardous and non-radioactive waste

If the PPE/sampling equipment 1s not decontaminated or if decontamunaton is not effective, the contamunated
prece(s) will be placed 1n separate plastic bags. segregated by PRS. Each plastic bag will be labeled with the
PRS number. The RCRA and radioactivity status of the contamunated 1tems will be based on the analvucal
results of the cormesponding pipe liquid. pipe sludge and/or sail samples where the PPE/waste handling
equipment was potentially exposed to contanunauon (See Analyvte Suste section of this form). The visibly
contaminated PPE/waste handling equipment will be assumed to have a ssmilar level of contamination as the
hughest level reported for the corresponding samples of pipe bquid, pipe sludge. and/or so1l samples

Waste Sampling*: (If sampling will be used. indicate how manyv grab or composite samples will be collected
per contamner or volume of waste and whether the waste 15 considered homogeneous or heterogencous )

The PPE/waste handling cquipment will not be directly sampled

*  (Grab sampling s appropnate for wastes that are fairly homogencous. such as Liqud wastes

Composite sampling 1s appropnate for wastes that arc hetcrogeneous. such as soM. sediment. and debns

*

| Analvtical Strategy
’ e m m e a e w o ~e T v 3o T e e v oe - P
Mas be  § Duect Accepiable Acceptable Knowledge
Anslvucal Present §  Sampling of Knowledge Data trom Proposed
Analvte Categon Method (ves, no, } Continenzed Exisung Stte Charactenzation
unknown) Wadde Infonmation
Volaule Organic Cons No H hN
Semivolatile Constit No ji X
Organic Pesticides No X
Organic Herbicides No X
Pesticides and PCHs No X
PCBs No X
[ e A ) R

M96166 FRM 17




LANL-ER-SOP-1.10, RO

WASTE CHARACTERIZATION STRATEGY FORM

OU Number/FU PRS/SWMU Number Title

1093/ FU2 18-0% Uranium sofution pipe

| Specific Waste Type: PPE and waste handling equipment 1

Analytical Strategy (Continued)

y be Drrect | Aeptable B Acceptable | v

z Analytical Present § Sampling of Knowledge Knowledge Data from
| Analyte Category Method (ves, no, § Containenized Existing Proposed Sute
j unknown Waste Information Charactenzation
| Total Metals Unk X
{ Towl Cyanide No " X
Eoum inorganic " No X

Constit (specify)
B High Explosive Con No X

Asbestos No | X
E’I‘PH No X

TCLP Meals Unk X
ETC LP QOrganics No X
f TCLP Pest & Hetb. No X

Gross Alpha Field Unk i X
E Gross Beta screen Unk X

Gross Gamma " Unk X
&Trﬁu'um" No | X
E Gamma Spectro. No X

Isotopic Plutonium No X
E Total Plutonium No | X
H 1sotopic Uranium Uk | X

Total Uranium Unk : X

Strontium-90 No X

Americium-24] No X

" Af tritium 15 not expected, attach a statement signed by the FPL stating that, based on a review of the availabie mforrmation
and professional judgment, ! s not necassary to sampie for tritum at this site

MARIRR EDA
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LANL-ER-SOP-1.10. RO
WASTE CHARACTERIZATION STRATEGY FORM

O LN R T N T S AT
E QU Numbet/FU PRS/SWMU Number
) 1093/FU2 18-006 , l Uranium solution pipe

Specific Waste Type. PPE and waste handlng equipment

| Preliminary RCRA Determination

_
Based on available information, indicate the waste and whether 1t could potentiaily be amy of the wastes as
defined in 40 CFR 261 List the F-, D-, K-, P-, or U- categon and number

The PPE/waste handling equipment will be segregated accarding to the locanon where 1t were used (pipe
£Xposure, pipe cutung/removal. soil sampling. ctc.) The visibly clean waste will be segregated and
considered to be non-hazardous and non-radicacuve if ficld screcning results are negative A final RCRA
determination for the visibly stained PPE/waste handling equipment will be based on an evaluation of

p iquid. sludge. or soil samples

f _. X __ Non-RCRA- (No 90-Day Storage Requirement)

' Describe how waste will be stored/handicd.

i Visibly clean PPE/waste handling equipment that has no above-background radiation will be put i $5-gal
# drums and stored onsite until it can be disposed of as non-hazardous waste

; Waste will be stored/handled in accordance with 20 NMAC Generator Requirements
{ Visibly contarmunated PPE/sampling equipment will be stored on site tn sealed 55-gal drums. lts RCRA siatus §
les taken from the Jocation whereitwasused

i Pretiminary Determination for Radioactivity

' Based on available information. indicate the amount and tvpe of radiation contamunation ¢xpected in the

PPE/waste sampling equipment that has no above background radiation will be considered non-radicactive
Waste with above background radiation readings according 1o field screeming wili be considered low-level
radioaciive waste

Preliminary Radioactivity Status
X Matenal ts not radioactive

Descnbe how waste will be stored/handled

Visibly clean PPE/waste sampling equipment will be stored onsite 1n 5-gals drums unti} it can be disposed of
as non-hazardous waste.

X Matenal s radroactive

Descnibe the controlied area. labeling. and protection against inadvericnt contamination

| PPE/waste handling equipment with above background radiation levels will be stored onsite in sealed 55 gals
l drums labeled as radioactive wasie

. NI

e e e o i o e e S T T ™m0 ot oy s e ot et e 2 o P e = o

M96166 FRM 19




LANL-ER-SOP-1 10. RO

WASTE CHARACTERIZATION STRATEGY FORM

OU Numbeg/FU PRS/SWMU Number Title

18-006 Underground Storage Tank

:'4; i Naste Type, Polentiz AMIDAD % 7 and W3 k

Waste Type Description: Decontamination liquids consist of Liquinox® detergent, tap water and distilled
{ water.

 Potential Regulatory Status: Low-level radioactive liquid waste.

§ Volume Estimate: A total volume of less than eight 55-gal. drums.

I Waste Packaging. The liquid will be placed inside 55-galion drum and stored onsite until all analyses are
} completed.

| The decontamination liquids will be characterized for RCRA based on the results of an analysis of grab hiquid §
§ samples. One grab sample of the decontamination liquids will be analyzed for TAL metals. 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

# critena of the TSD (potentially TA-50 or SWSC sewer plant) after the hazard and radicactive determinations

§ are made for the decon liquids.

I Waste Samoling®: (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 1s considened homogeneous or heterogeneous. )

f A grab sample was selected because the waste is expected to be homogeneous. One sample from every other
g drum is considered sufficient to characterize this liquid waste.

§ * Grab sampling is appropriate for wastes that are fairly homogeneous, such as liquid wastes.
| + _Composite sampling is appropriate for waste: : i iment, anc

{ Sampling of Knowledge Data
Analyte Category .no. | Containcnzed from Proposed Site
i Charactenization

f Votatile Organic

b Constituents
Semivolatile
Constituents

Organic Pesticides
Organic Herbicides
Pesticides and PCBs

M9E166 FRM



LANL-ER-SOP-1.10. RO
WASTE CHARACTERIZATION STRATEGY FORM

OU Number/FU PRS/SWMU Number Tle

k 1093/FU2 18-006 Uranuum solution pipe

} Specific Waste Type: Decontamination hquids(PPE‘wastc handling equipment)

Analytical Strategy (Continued)
+ ’ —

e

" Direct

May be Accepiable - cctac
Analytical Present J§ Sampling of Knowledge Knowledge Data from
Analvie Category Method § Containenzed Exisung Proposed Sitc
Wasie Information Charactenzatuion
Total Metals SW 846
6010
Total Cyanide X
Other Inorgamc X
Consut (specify)
High Explosive X 3
Constituents
I Asbestos X
i T X
TCLP Metals X
TCLP Organics X
TCLP Pest. & Herb X
Gross Alpha Field
I Gross Beta screen X
Gross Gamma X
Tntium’ X
Gamma Spectro X
Isotopic Plutonium X
Total Plutonium X
Isotopic Urantum HASL300
Total Uraruum
Stronum-90
Amenicium-241 X
s ST

" {f tritium 18 not expected, attach a statement signed by the FPL stating that, based on a review of the avaiable information
and professional judgment, it s notl necessary to sample for tritium at this site

MOE166 FRM 21



LANL-ER-SOP-1.10, RO
WASTE CHARACTERIZATION STRATEGY FORM

OU Number/FU PRS/SWMU Number Title

k 1093/FU2 18-006 Uranium solution pipe

: Specific Waste Type: Decontamination liquids (PPE/waste handling equipment) 5

' Prdunmary RCRA Detennmanon

B Based on available information, indicate the waste and whcther it could potcnm.uy be any of the wastes as
! defined in 40 CFR 261. List the F-, D- K-, P-, or U- category and number.

- The decontamination liquids are expected 10 be non-hazardous and non-radioactive. A final RCRA

\ fi determination will be based on an evaluation of the analytical results for the decon. liquids.

Pnehmmary RCRA Stams

! X Non-RCRA: (No 90-Day Storage Requirement)
L Describe how waste will be stored/handled:
i The decon. Liquids will be stored onsite in sealed 55-gal. drums.

RCRA: (30-Day Storage Requirement}
Waste will be stored/handled in accordance with 20 NMAC Generator Requirements

i Preliminary Determination for Radioactivity

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

i The decon. liquids are not expected to be radioactive. A final determination 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 stored/handled
; The decon. liquids will be stored onsite in sealed 55-gal drums.

Material is radioactive
Describe the comtrolled area, labeling. and protection against inadvertent comtamination

—
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Waste Management Representative i 12@7 :,2
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ANNEX 7.8
VCA CHECKLIST AND FIELD WORK AUTHORIZATION FORM




;

Voluntary Corrective Action (VCA)
Checkdist and Fisidwork Authorization Form

PRS 18-006 HSWA or AOC

COPC(s) defined.

Nature and extent defined or field screening method available to guide where not defined.
Remedy is obvious.

Time for removal is less than 6 months.

Remedy is final.

Land use assumptions straightiorward.

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

Cleanup cost is reasonable for the planned action, and meets accelerated decision logic
criterion for decision to proceed with VCA.

[TTTTTTT

Expiain criteria not checked above.

Through reviewing the above criteria associated with this site, | believe that a VCA is the appropriate

Accelerated Cleanup approach.
. Date 87 / 5/ q 7

vae __ S/6/97

FPL

FPC -7 ////IS//
// :

The undersigned have reviewed the final plan and believe that it fully satisfies the appropriate Accelerated

Cleanup approach.
FPL M Date g/ 5 r/ q'I

i // /\/7 .
FPC 4///{@&// g //4/" Date é/’_/a@ 7

Through reviewing the VCA Plan, for site(s) 18-006 and believing that the above criteria have been met, |
authorize the fisidwork to proceed.

DOE ER Program Manager. \/ fV Date Q/Z/W

B imAh ot
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ANNEX 7.9
COST ESTIMATE FOR PRS 18-006
Pian Development $ 22,000
Mohbilization $ 18,000
Cleanup $115.000
Verification Sampling $ 5,000
Lab Analyses/Waste Disposal $ 19,000
Field Screening $ 1,500
Site Restoration/Demobilization $ 10,000
Reporting : $ 3400
Total Cost $193,900
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