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1-1 Trench Source Removal Sampling and Analysis Plan
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T-1 Trench Source Remaoval Sampling and Analysis Plan

1.0 Introduction

This Sampling and Analysis Plan (SAP) supports the accelerated Source Removal at the Trench
P V-1 Site, Individual Hazardous Substance Site (THSS) 108, at the Rocky Flats Environmental
Technology Site (RTIVTS) Tocated near Golden, Colorado. The T 1 source removal project 1s
described in the Proposed Action Memorandum (PAM) for the Source Removal at Trench 1,
THSS 108 (RMRS, 19974

Numerous waste streams and envirommental media are expected to be generated during the
remediation of T omcluding excavated sotls, incidental waters, natural sotls, drums containing
waste materials, empty drums/drum fragments, debns, bulk hiquids, sludges/still bottoms,
cemented eyanide, treated waste (calemed depleted vrantum [DU]), sanitary waste, high
ctliciency particulate arr (HEPA) filters, and used personal protechve equipment (PPE).

Starmet CMI has been contracted to treat the DU matertal excavated from the trench. Treatment
will consist of calenming the material to remove its pyrophoric nature and will take place at
Starmet’s facility located in Barnwell, South Carolina.

This SAP was destened to support the characterization of spectfic waste streams to be generated
during T-1 remediation. All of the materials covered under this SAP will be excavated from the
uench by RMRS and transferred (o Starmet at the sampling and inerting pad (SI1P) located mn the
excavation structure. The activities to be outlined m the SAP include the characterization of:

»excavated DU matertal o facilitate shipment of the material to Starmet for treatment:

~lathe coolamt (CimCool) drained from mtact drums of DU to faciitate treatment at onsite

Cactlities; and

= final treated DU matenal at Starmet to facilitate certification and sthpment of the material to
Fnvirocare or the Nevada Test Site (N'T'S) for disposal;

Fexcavated cemented cyanides to facthitate future management decisions: and

excavated “sull bottoms™ to factlitate future management decisions,

N

Characterization of other materials generated during excavation of the trench, nceluding
sepregated contanunated excavated soils, incidental waters, trash, debris, artifacts, and secondary
wastes are covered under the “Samphng and Analysts Plan for the Source Removal at Trench 17
(RMRS, 1997).

Sampling and analyteal testing activities will be conducted in accordance with the RMRS
Quality Assurance Program Description (QAPD) (RMRS, 1996). Site and ambient air
monitoring will also he conducted, however, these activities will be addressed m the T-1 health
and safety plan (HASP) and m enhancements to the Rocky Flats Ambient Air Program
(RAAMP).

['\}-;_i.‘)ﬁ\.-ﬁ./’l??%‘\[cf»up\.\;x[)lvxlxi()v - 5 - CO128/9%



T-1 Trench Source Remaoval Sampling and Analysis Plan

Background

The T 1 site s Tocated just northwest of the inner cast gate, and about 40 feet south of the
southeast corner of the Protected Arca (PA) fence. The trench is approximately 250 feet long, 16
to 22 feet wide, and 10 feet deep. Thstorical documentation indicates DU metal chips (lathe and
machime turnings) ongmating {rom Building 444 were packed with Lathe coolant and buried in
the west end and possibly the east end of T- T i approximately 125 drums. The drums were
reportedly double stacked end-on-end i the trench and covered with approximately 1 1o 2 feet of
sotl. No written documentation exists for the contents of the center and cast end of the trench.
However, interviews with former site workers idicate that the castern two-thieds of the trench is
Ukely to contain trash consisting of pallets, paper, and other debris such as empty or crushed
drins. Burtal operations in the trench continued mternuttently from November 1954 to
December 1962

Weed cutting activities conducted mn October and November, 1982 unearthed the upper portion
of two drums not adequately covered with f1ill matenial. Both drums were sampled and the
liqurds transferred to the REETS Waste Processing for disposal. One drim s documented to
have contamed an otl/water mixture which yielded plutoniim (Pu) analyses ot 55 picocuries per
Liter (pCli/ty and aranjum analyses of 2.3 x 10’ pClL The other drum is documented as having
contained an otly sludge which yielded results of 4.3 picocuries per gram (pCi/g) Puand 1.2 x
10" pCi/g uranium.

Suee discovery of the drums, a site investigation has been conducted to evaluate the suspected
arca of impact and the potential contaminants, This investigation has included additional soil
and eroundwalter samples at locations surrounding the trench.area; a soil gas survey; an
clectromagnetc and ground penetrating radar survey; a review of historical acrial photographs:
criplovee mierviews; and a detailed records scarch. Because of the pyrophoric nature of DUL no
excavation, borings, or disturbance of any kind has been permitted within the trench boundaries
Based on a review ol these data, impacts ot the T-1 contaminants are considered to be primarily
confined to the sotf within the trench boundaries. The T-1 contents are thought 1o consist of 125
drums ot DU chips and lathe coolant, soil, and debris, mostly contaminated with depleted
trantum and possibly volatile organic compounds (VOCs), In addition, 10 drums of cemented
cvantde and one drum of “still bottoms™ (recovered waste solvents or evaporated lathe coolant

sludee) are suspected to be buried in T-1.

Additional information on the site background, investigation data, suspected radiological and
chenneal mmpacts, geology and hydrogeology have been collected and docomented in the reports

listed helow:
~ hstorcal Refease Report {or the Rocky Flats Plaat (DOE, 1992);

~ Phase 1L RFYRIT Report tor Operable Unit 2 - 903 Pad, Mound, and ast Trenches Arca.
Rocky Plats Environmental Technolopy Site (DOE, 1995),

» Proposed Action Memorandum for the Source Removal at the Trench 11 Site, THSS 108
(RMRS, 1997,

FApr @R 28 esaplsaptext.doc 3 O1/28/98



1-7 Trench Source Removal Sampling and Analysis Plan

»Irenches and Mound Stte Characterizanon Report (RAIRS 1996b)

The goals of thns accelerated action are to (1) remove the drumimed wastes and contaminated sotl
and debris exceeding Rocky Flats Cleanup Agreement (RFCA) (DOE, 1996) Tier 1 action levels
tor radionuchdes and VOCs, and (2) disposition the matenals. Specifically, the T-1 remedial
actrion will imvolve excavation of an estimated 250 cubic yards (yd") of sotl and drums of DUJ
chips focated at the west end and possibly the tar cast end of the trench. In addition,
approximately 1,000 10 1,500 vd ' of debpos, contaminated soil, and other drummed wastes are

suspected (o be located thronghout the remaining two-thirds of the trench

I'hie debris and soll materials will be tested and segregated based upon the RFCA Tier and 1
acvon levels for radionuclides and VOCs, The contaminated soil, drummed material, and debris
exceeding Tier Taction levels will be segregated for either treatment at Starmet or direct
packaging for offsite disposal. Treatment will consist of caleining radiologically contaminated
DU chips that are beheved to be pyrophorice. I material volumes are sufficient to warrant the
action, low temperature thermal desorption (ILTTD) would be used to treat VOC- contaminated
sotl and debris on-stte. Following processing (cither at Starmet for caleining or at RIETS for
FTTD). the treated material will be packaged for off site disposal with the other materials that do
not require treatment. Materials ot requirnmng treatment, bul needing off-site disposal could
melude radiological and VOO contaminated wastes that exceed Tier I action levels but are
below Tier Faction Jevels. Depending upon the contaminants and corresponding concentrations.,
materials designated for oftsite disposal will be classificd as hazardous, low-level, or mixed low

tevel waste.

Excavated soil that does not exceed Tier I action fevels may be returned to the trench as backtill
material. Sotl that exceeds Trer action Tevels butis below Trer Taction levels may be cither
disposcd offsite, or contamed in i geotextile membrane and stored in the trench for potential
funwe retrieval. Additional backHTE material and topsoil meeting eleanup criteria will be placed
m the treneh. The entire project arca will be graded and seeded to promote natural drainage and

runoff control.

FApr Q8323 Fesaplsaptext.doe : D/28/9% -




Sampling and Analysis Plan

T-1 Trench Sl)lll‘_[‘(.‘ R(’nmm/
2.0 Sampling and Data Quality Objectives
The

data necded to support the objectives of the I 1 Source Removal project were determined

using the process estabhished n “Guidance for Data Quality Objective Process™, EPA QA/G4
(FPA, 1994). The data gaps, study boundaries, and decisions are described in Sections 2 and 3 of

this

plan,

The primary objectives of this SAP are:

v

hd

To collect the required information necessary to address the hazardous and/or radioactive
characteristics of the DU, graphite packing material, and any associated soil or debns
material encountered, and use this information to determine whether this material s o viable
candidate for shipment o and treatment at Starmet’s lacility; and

To collect the required mtormation necessary to address the hazardous and/or radioactive
charactertsics of any hiquid (lathe coolant) drained from excavated mtact drums ot DU
material, and use this information to deternmine the most appropriate waste bandhing,

treatment, and disposal methods; and

To collect the required information necessary to address the hazardous and/or radioactive
charactenstics ol the teated DU material, and use this information to certity the matertal for

disposal at the selected disposal Tacility; and

To collect the required information necessary 1o address the hazardous and/or radioactive
characteristics of the cemented eyanide encountered, and use this-information to determine
the most appropriate waste handling, treatment, and disposal methods; and

Fo collect the required information necessary to address the hazardous and/or radioactive
characteristics of the “still bottoms” encountered, and use this information to determine the
most appropriate waste handling, treatment, and disposal methods.

The primary samphing and analytical needs to support the charactenization of the matenals

coverced i this SAP are as follows:

>

l_ii-;;r_in'ﬁtl."H\]('f;u[)-\.\‘z\pu_’xl.d()c - 5 . O1/28/98

Samples will be collected from the excavated DU materials and analyzed to determine the

materials suitability for treatnient at Starmet;

Samples will be collected from any lathe coolant pumped from intact drums of DU chips and
analyzed to determine the need for and suitability of the waste for treatment at the on-site
Centralized Water Treatment Facility (CWTEF).

Samples will be collected of the treated matertal and analyzed to verily that treatinent goals
have been achieved. Samples from treated material designated for disposal as hazardous,
low level, or nnuxed radioactive waste will be collected and laboratory tested for the specific
parameters needed to support transportation and waste acceptance criteria (WAC).




Sampling and Analysis Plan

-] Trench Source Kemoval

sSamples will be collected of suspected cemented cyenvde waste and analvzed for the specitic

parameters needed to support transportation and wasle acceplance criterta

> Samples will be collected from suspected sull bottom waste and analyzed for the specifie
parameters needed to support transportation and waste acceptance criteri.

NG

Samples will be collected during decontanimation of sampling cquipent and cither analyzed

or screened with field mstruments to verily achievement of release standards.

2.1 DOOs to Support Evaluation of Depleted Uranium Destined for Treatment at Starmet

[t1s anticipated that approximately 125 drums of depleted uraninm will be encountered during
excavation. Historical records and intormation obtaimed through cmployee mterviews indicate
that 125 30-gallon and 55-gallon steel drums containing 10,000-20 000 kilograms of depleted
uranivin chips and turnigs were disposed m T-1. Drum mventory lists, memoranda, and drom
shipping logs documenting the placement of 85 drums T 1 have been located. The imventory
hists and former employee interviews indicate that the depleted wranmum waste disposed i -1
originated [rom Butlding 444, The uranium chips and turnimes were coated with a water-soluble
lathe coolant (trade name CimCool) during machining of parts. Scveral of the drums containing
depleted uraninm and lathe coolant oil are described in historical documents as 30-gallon drums
placed mside 55 gallon drums and then over packed with graphite. The graphite s believed to
have been excess matenal derived from waste graphie molds utihized durmg production

operations i Building 444,

All DU material and assocrated sotls. debris, and drum fragments that are recerved by Starmet
will e assumed o be pyrophoric material. Samples will be collected (e support a determination
ol the materials suttability for shipment to and treatment at Starmet. The data quahity objective
for excavated DU will be to collect data which supports an evaluation of the material wath
respect to Starmet’s receving requirements. Depending on the inteanty of excavated drums of
DU the matertal wil be placed in etther an overpack drom, ot into o YA Type AL steel “B-127
box. Materials placed into the overpack contamers will hikely include the DU chips and turnings,
lathe coolant (for mtact containers), and graphite used as packing material. Matertals placed in
B-12 boxes will likely include DU chips and turnings, deam tragments. araphite used as packing
material, soils, and possibly small debris fragments.

2.1.1  Radiological Evaluation

In order for the excavated DU and associated - material 10 be shipped to Starmet. containers must
have a plutonum (Pu) coneentration < 50 pCi/g. Samples will mmitially be collected from cach
contamer of material recerved at the SIP. This sampling frequency will continue for the {irst ten
containers received at the SIP. 1 the material in the first teo contamers s conlirmed 1o have Pu
concentrations < 30 Pei/g based on analytical results, samphing Ireguency will be reduced to
cvery [fth contaner. Visual confirmation that the matenal s sinnlar to the previously sampled
contamers will be performed to ensure that upknown material 1< not shiupped to Stumet. Any
vartations in the visual appearance or packaging configurations ot cxcavated materials will result

i additional sampling frequency.

IApEUBA 2R esaphsaptest.doc 6 01728798



T-1 Trench Source Removal Sampling and Analysis Plan

G spectroscopy using a High Purity Gernvarnnm (HPCGe) detoctor 1s expected G be used 1o
cvaluate radiosotope concentrations. Appendix 1 provides the assumptions used i determining
Pu concentrations from americium 24 1 acuvities using 2amima Spectroscopy.

2.1.2  Chemical Evaluation

In order for the excavated DU and associated material (o be shipped to Starmet, containers must
contan no RCRA metals above the EPA regulatory threshold, and no VOCs or SVOCs above
EPA thresholds as modified by any “contained in™ project exception hinits established by the
Colorado Department of Health and the Environment (CDPHE). Samples will untially be
collected trom cach contamer of matenal recerved at the SIP. This sampling frequency will
continue lor the first ten contamers received. Hthe material in the Dirst tlen contamners s
confirmed to contain no RCRA metals above the EPA threshold and no VOCs or SVOCs above
EPA thresholds as modified by CHDPHI based on analytical results, samphing frequency will be
reduced 1o every tifth container. Visual confirmation that the material is stnilar to the previously
sampled containers will be performed to ensure that unknown material 1s not shipped to Starmet.
Any variations n the visual appearance or packagmg configurations of excavated matertals will
result i additional samphing frequency.

2.2 DQOs to support On-Site Treatment of Drained Lathe Coolant (CimCool)

Vhere esa possinhity that imtact droms of urannnn material will be discovered during the
excavation of T-1. If these drums still contan CimCool, this iguid will be pumped into a tank
located mside the structure. When the tank s tull, or when all the drums have been excavated
from the trench, the tank will be sampled to determine the properties of the drained hquid.
Anatysis will be conducted to determine the need for treatment of the waste at the on-site
Centrahized Water Treatment Facility (CWTE). Because the properties of CunCool are known,
and the matenal 1y largely composed of water, 1115 assumed that the CimCool 1s a hikely
candidate for treatment at the CWTEC DOQOs for the drinned CimCool were developed to collect
data that supports the determination of treatment parameters for the CWTE. These parameters
have been identified as radionuclides including plutontum 2397240, ameniciim-241, uranium
isotopes, VOCs, SVOCs, PCBs, metals, cyamde, and standard water quality parameters. The
existing CWTESAP establishes sampling and analytical cniteria for the lathe coolant following
treatmient at the CWTE

2.3 DQOs to Support ivaluation of Final Treated Waste IForm for Off-Site Disposal

The final waste form after treatment at the Starmet facilities will consist of treated DU and soil.
The meonung waste will be screened and any sorl, DU or other matenial small enough to pass
through the screen will be caleined. A visual examination of the material too large to pass
through the screen will be conducted, and any DU fragments or other material suitable for
calcimng will be manually introduced into the calemer. The remainder of the material that does
not pass through the screen s expected to consist of rocks, drum fragments, and other debris.
Vhis material will be packaged in metal waste boxes separately from the treated material
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T-1 Trench Source Remaoval Sampling and Analysis Plan

The calcination process 1s destgned to oxidize any pyrophone niaterials contamed mthe wast
Following calcination, the material will be introduced into a muxer where binders and other
additives will be mixed. The waste mixture will then be briquetted to form pellets of sutficient
particle size to meet the WAC ol the receiving facihties,

Samples will be collected to support disposal of the briquetted waste. The data quality objective
[or the briguetted waste will be to collect data which supports a complete evaluation of the waste
with respect to the receiving facilities WAC Tt is anticipated that the disposal Factlities mclude
the Envirocare of Utah facility (Envirocare) and the Nevada Test Site (NTS). DU and associated
material will be rendered non-pyrophorie in nature during the treatiment process

2.3.1  Radiological Evaluation

Gamma spectroscopy using a Utah certified Taboratory 1s expected to be used to evaluate
radiotsotope concentrations, Appendix 1 provides the assumptions used 1n determining Pu
concentrations from americium-241 actvities using gamnia spectroscopy.

2.3.2  Chemical Evaluation

Treated waste will be tested to facilitate offsite disposal eriteria. In general, the analytical siite
required tor mixed or low level radioactive waste disposal at the Lnvirocare tacility 1s sufticient
to meet the analvtical requirements of the NTS WAC or other factlities. The tests required 1o
meel the offsite tacihity WAC are discussed further mn Section 3.

Sumpling frequency for offsite WAC:

At least three samples for chemical analyses will be taken randomly from cach batch of treated
material for evaluation of the waste stream with respect to the offsite facility WAC, FPA SW
840 (Chapter 10, Sampling Methods) stipulates that, for the purpose of evaluating solid wastes.
the upper limit of the 80% Confidence Interval should be compared to action levels of mterest tor
decision makimg (1.e , determination of waste as nonhazardous or hazardous).

Decisions and error linits:

I the samphing frequencies are adequate based on varanees and mean values of the sample
results (specifically EPA G-4 or Gilbert, 1987), sampling 1s complete; otherwise collect the
newly required mimmum number of samples for comparison with WAC, If the upper liit of the
R0% Confidence Interval exceeds the appropriate WAC, the waste stream 1s desrgnated as
exceeding the appropriate WAC and will require reprocessing; otherwise the waste strearnti 1s

designated as acceptable for offsite disposal.
2.4 DQOs to Support Evaluation of Excavated Cemented Cyanides for Off-Site Disposal

Cemented cyamde may be encountered during the remediation process.  Historical information
indicates that 10 containers of comented cyamdes were placed mthe 'T-1 trench. Samiples will be
collected to support offsite disposal of the waste. The data quality objective for excavaled
cemented cyamdes will be to collect data which supports a complete evaluation of the waste with
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respect to the recenving facihiies WAC 1os anticipated that the disposal tacthities include
Envirocare and NTS. Each container of suspected cemented cyanides received by Starmet wall

b sampled.

2.4.1  Radiological Kvaluation

Camma spectroscopy is expected to be used to evaluate radiorsotope concentrations. Appendix |
provides the assumptions used in deterniming Pu concentrations from americium-241 activities

USHTE YRIMA SPeCiroscopy.
2.4.2  Chemical Evaluation

Cemented cyanide waste will be tested to facilitate offsite disposal. In general, the analytical
suite required for nuixed or low level radicactive waste disposal at the Linvirocare facility is
sufticient to meet the analytical requirements ot the NTS WAC or other faciliies. The tests
required to meet the offsite tacihity WAC are discussed further in Section 3.

Scnpling frequency for offsite WAC

At lcast three samples tor chemical analyses will be taken randomly from the excavated
cemented cyanides tor evaduation of the waste stream with respect to the offsite facility WAC,
FPA SW-846 (Chaptes 10, Sampling Methods) stipulates that, for the purpose ol evaluating solid
wastes, the upper it of the 80% Confidence Interval should be compared to action levels of
mterest for deciston makmy (e determination of waste as nonhazardous or bazardous).

Decisioms aned ereaor linits:
I the sampling frequencies are adeqguate based on vartances and mean values of the sample

results (specificatly BEPA G4 or Gilbert, 1987), sampling 1s complete; otherwise collect the
newly required minimum number of samples for comparison with WAC. 1t the upper limit of the

80% Contidence Interval exceeds the appropriate WAC, the waste stream 1s designated as
exceedmy the appropriate WAC and will require reprocessing; otherwise the waste strean 1s

designated as acceptable for oftsite disposal.
2.5 DOOs to Support Fvaluation of Excavated Stll Bottoms for Off-Site Disposal

Shidges and/or sull bottoms may be encountered during the remediation process. Samples will
be collected 1o support offsite disposal of the waste. The data quality objective for excavated still
bottom waste will be to collect dati which supports a complete evaluation of the waste with
respect to the recerving facilities WACL Tt is anticipated that the disposal facilities include
Envirocare and N'TS - Bach contamer of suspected still bottoms received by Starmet will be

sampled.
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1-1 Treuch Source Removal Sampling and Analysis Plan

221 Radiological Fyvaluation

Gamma spectroscopy 1s expected to be used to evaluate radiotsotope concentrations. Appendix |
provides the assumptions used 1 deternmning Pu concentrations from amerncium-24 1 activities

LlSil]_&_l SAITN S})GL‘[I'US(.‘()I)V

2.5.2  Chemical Evaluation

stll bottom waste will be tested to facilitate offsite disposal eriteria. In general, the analytical
suite required for mixed or fow level radioactive waste disposal at the Envirocare facility s
sufficient to mecet the analytical requirements of the NTS WAC or other facilities. The tests
required to meet the offsite factlity WAC are discussed further m Section 3.

Sampling frequency for offsite WAC:

At least three samples for chemical analyses will be taken randomly from the excavated still
bottoms for evaluation of the waste stream with respect to the offsite facility WAC., EPA SW-
840 (Chapter 10, Sampling Methods) stipulates that. for the purpose of evaluating sohd wastes,
the upper himint of the 80% Confidence Interval should be compared o action jevels of miterest tor

decision making (1.e., determination of waste as nonhazardous or hazardous).
Decisions and error limits:

[f the sampling frequencies are adequate based on vanances and mean values of the sample
results (spectfically EPA G-4 or Gilbert, 1987). sampling 1s complete: otherwise collect the
newly required minimum number of samples for comparison with WAC, I the upper limit of the
50% Confidence Interval exceeds the appropriate WACT the waste stream 1s designated as
exceeding the appropriate WAC and will require reprocessing: otherwise the waste strean s

designated as acceptable for offsite disposal,

I'\[)I'_j():‘ﬁ’\jll')_x\l('.‘\'-Z.|-[-)_\.:\.;.l})lt.‘.xl.(i()(_‘ 10 OV 28/9%



121 Trench Source Removal Sampling and Analysis Plan

3.0 Sample Collection and Analysis

The sampling requirements for each sample event to be performed under this SAP are described
in the following scctions. To fully understand the rationale and imcthodology tfor collecting
samples, these sections are to be reviewed and used along with the appropniate subscctions of
Section 2 (the DQOs) of this SAP.

Circumstances may be encountered in which the ficld supervisor determines that samples not
specitied in this SAP are required. In conjunction with the sample coordmator, and project
health and safety personnel, additional samiples may be collected based on this professional
judgment. Rationale for collecting such samples will be described m detanl on the sample log
sheets used for the project. Changes to this SAP will not necessartly be required n such events.
In addition, if conditions are encountered n the field which make the use of a procedure unsafe
or inappropriate for the task at hand, the specified procedures may be moditied or replaced as
long as the modification or replacement procedure 1s justilied and detatled in the sample log
sheets, and the resulting data 1s comparable and adequate to meet the objectives of the project.

Al activities will be conducted 1in accordance with the Activity Hazards Analysis prepared for
this project, Unantrcipated hazards or conditions encountered durning this project will be
managed in accordance with this RMRS policy statement:

“In the event unanticipated hazards or conditions are encountered, the project activities will
pause to assess the potential hazard or condition. The potential hazard or condition will be
evaluated to determine the severity or significance of the hazard or condition. Based on this
initial evaluation, a determination will be made whether to proceed with controls currently in
place, or curtail operations 1o address the unexpected hazard or condition. Concurrence (o
proceed down the selecied path must be obtained from the RMRS Vice President or their
designee. Inaddition, the resumption of field activities involving radiological issues will e in
accordance with article 345 of the RFETS Radiological Control Mannal.”

It 1s important to note that the “unanticipated hazards or conditions™ described i the policy
statement do not replace conditions which require cmergency response, rather they ensure that all
work 1s performed based on an mformed approach 1o regards to all hazards.

Fach sampling event is described according to the anticipated sequence of field operations and
the constituents of concern. Tables have been prepared for cach sampling event to describe, as
completely as possible, analytical methods, containers, and preservation criterta. Standard
operating procedures (SOPs), specifically 1-6245-1< Sampling Procedure for Waste
Characterization, will be followed for all sample collecnion activities.

3.0 Matertal Screening and Sampling

As materials are excavated from T-1, visual inspection and field screening will be performed by
qualitied health and safety specialists (H55s) and/or radiation control techmicrans (RCTs), Field
screening will be used to assess pyrophoric characteristics, low-energy radiation, and total
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T-1 Trench Source Removal .S'(Il}_z_]__)__[_ing_r_m_d Analysis Plan

oreanic vapor  Phe primary purpose of the screenimg ~fon 15 10 assign (he necessa y segregation
and handhng techniques to material as 1018 removed from the trenche This will minimize the
mixing of waste streams and assoctated waste disposal costs. After materials are segregated mto
manageable stockpiles or contamenzed, samples will be collected for laboratory analysis to
assess the contammant concentrations/activities and to determine the necessary trcatment and/or
disposal methods. s expected that material sereening will be conducted on all environmental

media and waste materials excavated from the trench.

Drums of material and sotl/debris observed to contaimn DU turnings will be placed ina closed Tid
steel contaner (an overpack drum or B-12 box, depending on excavated container mtegrity)
adjacent to the open trench as excavation is conducted. The over pack container or B-12 box is
intended to safely containerize the potentially pyrophorie materials by reducing exposure to the
open atmosphere and protect workers from possible flaring. The overpack or box will he
transported to the SIP for sample collection and inerting. Field screening of materials will be
conducted of matertals while contained m the overpack or B-12 box.

311 Sample Screening

Becawse of the havards associated with entry into steep stded, unsupported excavations, field
personnel will not be pernutted to enter the excavation to screen matertals or obtim samples. In
veneral, sereening will be conducted from a distance for unknown materials, such as scaled
drums, or by usiyg grab samples collected from the excavator bucket. The excavated material
(soil or debrisy contimed 1 the bucket will be elevated from inside the trench to the ground
surface for access by field personnel. Loose soil and debris will be collected from the central
portion of the bucket, avoiding contact with the sides or blade, and translerred to the appropriate
sample contwners using a stainless steel spoon, or simtlar device. Lach sample container will be
filled as completely as possible to assure asuftficient quantity of materal for analysis. The
primary screening methods and contaminants of concern are described 1 the Sampling and
Analvars Plan for the Source Removal at Trench T (RMRS, 1997b).

3.2 Sampling of Depleted Uranium to Evaluate Suitability for Treatinent at Starmet

As deseribed above, DU matertal will be tield screened for radiological, pyrophoric, and orgamce
vapor concentrations as a prelummary step for determining material characteristics. Samples will
be collected to evaluate the excavated material’s suitability for shipment to and treatment at
starmet, Excavated DU material will be required to meet the DQOS desceribed in Section 2.1,
These DOOS were established to meet the eriterta for acceptance of the material at Starmet
Table 3-1 hists the analyncal parameters necessary to evaluate the material with respect to

Starmet s material receiving criterna,
3.2.0  Radiological Sampling

Isotopie analysis for radioacuvity will be performed utilizing on-site gamma spectioscopy
factities (HPGe detector) for the determination of plutonium content. The results of the analysis
of cach sample will be assumed Lo be representative of the material in the contaimer and
extrapolated to estimate the total activity of the material type for material shipment purposes.
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T-1 Trench Source Removal Sampling and Analysis Plan

3.2.2  Chemical Sampling

Material samples will be collected toadentity RCRA hazardous materials. Total analyses will Lo
performed as a reptacement for the Toxic Characteristie Leaching Procedure (TCLP) mnan effort

to munimize analyuical costs.

Samples will be analyzed for 8 RCRA metals in addition to Cu, Zn, 5b, N1, T1, and V by EPAs
Test Methods for BEvaluation of Soil Waste Physical/Chemical Methods (SW-846) Method
6010A with the exception of Hg which will be performed utitizing Method 82708, Volaules
analysis shall be performed according to Methods 8240B/8260A. Semivolatifes analysis will be
pertormed according Lo Mcthod 82708, Reactive cyanide and reactive sulfide will also be
performed as specified i Chapler 7 of SW-840.

3.2.3  Sampling Stratepy

Samples will be collected from the contamner received by Starmet at the SIP. New disposable
sampling spoon/scoops, or decontaminated stainless steel spoons or scoops will be used. The
following scetions describe the strategy planned for sampling of mtact or nominally mtac

contatners (DU recerved m overpack contamers) and for completely degraded containers (DU

received i B-12 boxes).
3.2.3.1 Sampling Strategy for Intact or Nominally Intact Drumns

Intact or nommadly mtact drums will be placed mto an overpack drum and transterred to Starmet.
Starmet will take samples of the matertal at the SIP. Drum hids will be removed or sufficiently
opened prior to transfer of the material, so that the sample technician can reach into the drum to
obtam a sample. The sample technician will collect a scoop- or spoontul of material from the
container. To the extent practical, the scoop  or spoonful will be obtained from beneath the top

surbace ol the exposed material.
3.2.3.2 Sumpling Strategy for Completely Degraded Drums

Completely degraded drums will be placed into a B-12 box prior to transter of the material to
Starmel. Boxes will Tikely contain DU, graphite, soil, as well as some small drum fragments.
Material recerved 1 boxes will be assumed Lo be homogeneous, and samples will be obtained by
collecting a spoon- or scooptul of matertal and placing 1t in the appropriate sampling container.
I the material 1s visually segregated, the sample technictan will obtain a brased sample ol what is

vistatly identufiable nramum maternal.
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Table 3.1 Excavated Depleted Uranium Analyses

Analytical Method Analyte

# of Container . Preservative , Holding Time

HPGe Plutonium, Americium 33+ 250 mL wide mouth glass jar - None & months
8 RCRA Metals = Cu, Zn, 33+ I'x 8 0z, wide mouth glass ‘ar, Teflon | Cool. 4° C

Sh.Be, NI, Ti, Hg and V| lined closure

33+ Teflor  Conl 45 C 14 days
Sem tile Organie 33~ :: wide meuth . eflon  Cool 4% C 14 days until extrection
Compeurds lingd 1 20 days after extraction

m ¢ 33~ 2x Cool, 25 C 14 days

e
’

(_j pl
w3
T

b
t

- SW-846 Chapter 7 Reactivity (HCN, H-S) 33+ 1 x 8oz wide mouth glass jar Cool. 47 C 7-14 days




Sampling and Analysis Plan

T-1 Trench Source Remaoval

A0 Sampling to Support On-Site Treatment o) fsrained Lathe Coolant (CunCool)

There s a possibrlity that itact drums of uramum matenal will be discovered during the
excavation of T 1. 1 these drums sill contain CimCool, this liquid will be pumped mto a tank
located side the structure. When the tank s full, or when all the drums have been excavated
from the trench, the tank will be sampled to determine the properties of the dramed liguid.
Analysis will be conducted to determiune the need for treatiment of the waste at the on-site CWTI
Because the properties of CimCool are known, and the material is largely composed of water, 11
15 assumed that the CimCool as a likely candidate for treatment at the CWTES Data requircments
for the drained CimCool include determmation of treatment parameters for the CWTE. These

parameters have been dentified as radionuclides mcluding plutonium 239/240, amencium-241,
uranum isotopes, VOCs, SVOCs, PCBs, metals, eyanide, and standard water quality parameters

The analyses specified 1o Table 3.2 are requured by the CWTT personnel to assist in the effective
treatment of the liguids. Samples may be collected using the most convenent method available
such as with a batler, penistaltic pump or sinnlar device from the top fill hatch of the tank(s) used
to store the drained CimCool. or directly out of the tanks drain valve. 1 a bailer is used, a botom
decanung control device may be used to fill the VOC sample vials. Other sample material may
be compostled 1n a larger contamer as the material 1s drawn from the tanks, before placement in
the appropriate sample containers. The actual sampling method will be described in the ficld log
book. Quality control samples (e.g., trip blanks. duplicates) are not required by the CWT
personnel for this activity. The nimber of samples 1s dependent upon the number of intact

containers encountered that contain lathe coolant
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Table 3.2 Drained Lathe Cooclant (CimCool)

Analyvses

Analytical Methods

Analyte

#of

Samples

Container

Preservative

Holding Time Comment

Gas elseisle; .,T;J./

counting

Radiological Screen
Taross o & m..__

HNGq o pH<2

N

rmorths

Uranivm a

Urartum-. Thareni-

1

i%e]

SLopes

HNO= e pH<2

6 monins

| Uumma Speciromeiry Piutonium, Combine with U, T HENOs to pH<2 6 months
Americium [sotopic
846 Method Voratile Organic HCl o :EA! 14 davs
?____.mumo._.r/ Compounds Cool, 27 C
SW-8446 Methed Semi-Volatile 3-11 amber glass

8270R

7 daws until extraction

4} days after exsraction

PCBs

2-1L amber glass

SW-844 Method

HOT0A and 7000 series

Total Target
Analvie List

Met m_ 5

fTALY

-1L paly

6 monins owuﬂ i1

mercury - 28 davs

CLP- 4 A DI

“rr,_ H
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Table 3.2 Drained Lathe Coolant { CimCooly Analyses (continued
Analytical Methods Analyte # of I Container  Preservative Holding Time | Commient

Sample

TBD

Y-846 333 Series Nitrate & Nirite -

SW-846 300 Series or | Fivoride " Combine with Nore 28 davs
9000 Series Methods : Sulfate
Combire with Norne 28 davs m
Sulfate
{Total and Combine wit Cool, 47 C 7 davs
adard D-93-  Ignstabiliy and Cool, 45 C 28 davs
80 o Gx + Flash \B:.,
SWE4S
762 Series Sultide 120 NaGH B

ard Zirne Acerarte
Preservallv

be added at lah
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3.4 Sampling to Support Ivaluation of Final Treated YWaste Form
Destined for Off-Site Disposal

Final treated waste forms created by calemning ot DU and sorf at Starmet will be required to meet
the DOOs described 1 Section 2.3, These DOQOs were established to meet the analytical WAC
requirements for disposal as LLW at Envirocare or NTS. The Envirocare WAC requires that all
chemical analysis be conducted at a Utah Department of Health, Division of Laboratory Services,
cortificd Taboratory. (Note: this 1s not required tor geotechmeal or radiochemical analyses.)
Table 3.3 Tists the analvtical parameters necessary to evaluate the final waste with respect to the

WAC

The sampling approach tor the final waste form will involve collecting a sample trom cach mixer
hatch of treated material. The sample will be collected after the material 1s briquetted, which s
the Hinal waste form. The briquetter will be operated i batch mode, and cach batch of waste
from the mixer will be traceable as a baich after briquetting. One sample set from cach batch
will be representative because the nuxing process will homogenize cach waste batch.

The debris and other materral that was too large 1o pass through the separation screen will be
scarceated from the other meoming waste and will be packaged i metal waste boxes. This
material will have the same waste characternization as the debris from Trench T-1, and will not

require resampling. The material will be returned 1o RETS for disposition,

3.4.1  Radiological Sampling

[sotopic analysis for radioactivity will be performed utihzing gamina spectroscopy to determine
the concentrations of gamma enutting radiosotopes. A sample will be collected [rom each batch

for analysis,
3.4.2  Chemical Sampling

Matenal samples will be collected to dentify RCRA hazardous matenials. Total and Toxic
Characteristic Leacting Procedure (TCLP) will be performed. One sample will be collected

from cach batch of treated DU waste at Starmet.

Samples will be analyzed for 8 RCRA metals in addition to Cu, Zn, Sb, Ni, T1, and 'V by EPA’S
Test Methods for Evaluation of Soil Waste Physical/Chemical Methods (SW-840) Method
60TOA with the exception of He which will be performed utilizing Method 82708, Volatiles
analysis shall be performed according to Methods 8240B/8260A. Senuvolatiles analysis will be
performed according to Method 827013, Reactive eyanide and reactive sulfide will also he

pertformed as spectfied in Chapter 7 of SW 846,

343 Sampling Strategy

Samples will be collected from cach bateh of treated waste at Starmet. New disposable sampling
spoons/scoops, or decontammated stamnless steel spoons/scoops will be used. Samples will cither
be collected as the material 1s being placed into the shipping contamer, or immediately toflowing
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placement of material nto the contwmer. Because the waste wiil be homogencous following

1
Lol

treatment, saanples will be representative of the entire batch of treated waste.
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T-1 Trench Source Kemoval Sampling and Analysis Plan

3.5 Cemented Cyanides

Suspected cemented cyanides will be sampled to facithtate ducet oftsite disposal. This waste will
be required to meet the DQOs deseribed i Section 2.4 The DQOs were established 1o meet the

analytical WAC requirements for either disposal as LDR compliant mixed waste at Envirocare or
as LW at Envirocare or NTS. Table 3.4 lists the analytical parameters necessary 1o evaluate the
cemented cyanides with respect to the WAC,

3.5.1  Radiological Sampling

[sotopic analysis for radioactivity will be performed utilizing gamma spectroscopy tacilines (o
determine the concentrations of gamma-cmitting radiorsotopes. A representative sample will be
collected from cach container for analysis.

3.5.2  Chemical Sampling

Material samples will be collected to identify RCRA hazardous materials. Total analyses and
TCLP will be performed. One sample will be collected from cach container received by Starmet.

Samples will be analyzed Tor 8 RCRA metals in addition to Cu, Zn, Sbo N T and Voby EPATS
Test Methods for Fvaluation of Soll Waste Physical/Chenmical Methods (SW-546) Method
GOTOA with the exception of Hg which will be perlormed ntilizing Method 82708, Volatiles
analyvsis shall be performed according to Methods 8240B/8260A 0 Semivolatles analysis will be
performed according to Method 82708, Reactive cyanide and reactive suthide will also be

pertormed as speaified m Chapter 7 of SW-846,
3.5.3 Sampling Strategy

Samples witl be collected from the container received by Stacmet at the SIP. New disposable
samnpling spoons or scoops, or decontamynated stamless steel spoons o1 scoops will be used. The
followmg sections desceribe the strategy planned for sampling of intact or nomunally intact
containers (cemented eyanides received in overpack contamners) and for completely degraded
contaners {cemented cyanides received 1n B-12 boxes).

3.5.3.1 Sampling Strategy for Intact or Nominally Intact Drums

Intact or nonunally mtact drums will be placed into an overpack drum and transferred to Starmet.
Starniet will take samples of the materral at the SIP. Drum lids will be removed or sufficiently
opened prior to transfer of the material, so that the sample techmeian can reach mto the drum to
obtaimn a sample. The sample techmeran will collect a scoop- or spoonful of material from the
contmner. To the extent practical, the scoop- or spoontul will be obtwned from bencath the top

strface of the exposed matenal.
3532 Sampling Strategy for Completely Degraded Dricmns

Completely degraded drums will be placed mto a B 12 box prior to ttanster of the matenal to
Starmet Boxes will ikely contaimn cemented cyanide, soil, as well as some small drum
fragments. Material recerved i boxes will be assumed to be homogencous, and samples will be
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-1 Trench Source Removal
obtained by collectng a spoon or scooplul of material and pla Sng bt aprropriate sampinge
contiwner. H the maternal s visually segregated, the sample techiseian wia obtain a biased

simnple of what are visually wdentifiable cemented cyamides.
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Table 3.4 Excavated Cemented Cvanide Analyses

: Analetical Method Analyte # of Container ive Holding Time

Samples
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3.0 Stll Bottoms

Suspected stil) bottoms will be sampled to facilitate direct offsite disposal. This waste will be
required to meet the DQOs described in Section 2.4, These DOQOs were established to meet the
analytical WAC requirements for either disposal as LLDR compliant mixed waste at Envirocare or
as LW at Bnvirocare or NTS. Table 3.5 lists the analytical parameters necessary to evaluate the

still bottoms with respect Lo the WAC

3.0.1  Radiological Sampling

[sotopic analysis for radioactivity will be performed utilizing gamima spectroscopy to determine
the concentrations of gamma emitting radioisotopes. A representative sample will be collected

(o cach container for analysis.
3.6.2  Chemical Sampling

Muterial samples will be collected to tdentify RCRA hazardous materials. Total analyses and
TCLE wall be performed. One sample will be collected from cach contamner recerved by Starmet.

Samples will be analyzed for 8 RCRA metals in addition to Cu, Zn, ShoNi, T, and 'V by EPA’s
Test Mcthods tfor Fvaluation of Soit Waste Physical/Chennical Methods (SW-846) Method
60T0A with the exception of Tig which will be performed utihzig Method 82708, Volatiles
analysis shall be performed according to Methods 8240B/8200A. Semivolatles analysis will be
performed according to Method 82701, Reactive eyamde and reactive sullide will also be

performed as specttied m Chapter 7 of SW-846.

3.6.3  Sampling Strategy

Samples will be collected from the contamer received by Starmet at the 51170 New disposable
sampling spoons or scoops, or decontanunated stamless steel spoons or scoops will be used. The
following sections describe the strategy planned for sampling of intact or nominally ntact
containers (still bottoms received in overpack containers) and for completely degraded containers

(st bottoms recetved i B3-12 boxes).
2.6.3.1 Sampling Strategy for Intact or Nominally Intact Drums

[ntact or nominally intact drums will be placed mto an overpack drum and translerred to Starmet.
Starmet will take samples of the matertal at the SIP. D hids will be removed or sulficiently
opened prior to transfer of the material, so that the sample technician can reach into the drum to
obtain a sample. The sample technician will collect i scoop or spoonful of matertal from the
container. 'To the extent practical, the scoop- or spoonful will he obtained from beneath the top

surface of the exposed niaterral,
3.6.3.2 Sampling Strategy for Completely Degraded Drums

Completely degraded droms will be placed into a B-12 box prior to transfer of the material to
Starmiet. Boxes will likely contain still bottoms, sotl, as well as some small drum fragments.
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r-1 Trench Source Removal

Material recerved m boxes wii be assuined 1o be homogencous, and samples will be obtansd
collecting a spoon- or scooplul of matertal and placing it m the appropriale saimplhing container,
11 the material 1s visually segregated, the sample technician will obtain a biased sample of what

are visually identifiable sull bottoms.
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T-1 Trench Source Remaoval Sampling and Analysis Plan

3.7 Quality Control Sampling

This section states the general approach for QC sample collection for this project. Additional
details regarding these samples are given in the tables of the respective sections of this document,

The followinge types of QC samples are being collected (o support the objectives of this SAP:

Duplicates: Duplicate (collocated) samples will not be required to support the sampling

objectives of this SAP

Fauipment rinsate blanks: These samples will be prepared by collecting distilled water, poured
over decontanunated sampling cquipment, between the collection of regular VOC samples.
These blanks will be submitted with the regular samples. These samples will be preserved to a
pH<2 with hydrochlonce acid (HCD). and will be analyzed for VOCs, as appropriate.

Trp blanks: Trip blank samples will be shipped with coolers sent off-site containing samples
beng analyzed for VOUs. Trip blank samiples will be pre-prepared (not in the field). The tnp
blank will be prepared vsimg carbon filtered water and preserved to a pH=2 with HCI

All VOO samples sent to a laboratory for analysis will be analyzed according to the U5 EPA
SWoR46 method 8260A (LA, 1992)
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T-1 Trench Source Removal Sampling and Analysis Plan

4.0 Sample Designation

Fach sample will be assigned a vmque number in accordance with the REFETS Analytical
Projects Otfice (APO) requirements. The umique sanple number will be broken down into the

foltowing three parts:

> T'he Report Identification Number (RIN)
> The Event Number

» 'The Bottle Number

The fust part of the number will be the RIN which 1s assigned by the APO. The RIN 1s used by
the APO to track and file analytical data. Unique RINs will be assigned to different types ot
sampling events (e.g., samples for shipment to Starmet vs. samples for offsite disposal). The
RIN will be o seven digit alpha numerie code starting with “98” for 1998, The RIN will be
followed by a dash -7 and then the event number. The event number 1s a three digit code,
starting with “0017 under the RIN, and will be sequential. Each typical sample location will have
aunique event number under the RIND QC samples wiil have unique event numbers to support a
“blind” submittal to the analytical Taboratorics. The event number will be followed by a pertod
“and then the sequential bottle number. The bottle number will be used to dentily individual

sample containers under the sime location (sime event number).

In addition to the sample numberg scheme above, additional information will be collected with

respect to cach sumple. This addittonal imformation will include:

Sample type

N

> Location code

QOC code

!

N

Table 4.1 Tists examples of the sample types, and location code blocks for the T 1 Site Source

Removal Project.
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1-f Trench Source Removal Sampling and Analysis Plan

Table 4.1 °T-1 Sampie T'ypes and Location Codes

Sample Type Sample Location Code
Type
Code
Lixcavated DU i) Use RFETS Waste and Environmental
Management System (WEMS) Container
Number
Dramed Lathe Coolant L.C Use RUTITS WEMS Container Number
Treated DU T Use RFETS WEMS Container Number
bxcavated Cemented CC Use REETS WIEMS Container Number
Cyamdes
Fixcavated Suli Bottoms SH Use REETS WEMS Container Number
QC Codes will include the following:
REALL: Regular Samiple
DU Duplicate Sample
RINSI: Rinsate Sample
TRIP: Trip Blank Sample
DO\ 28 esaplsaptext.doe 29 T ooy



T-1 Trench Source Removad Sampling and Analysis Plan

5.0  Sampling Equipment and Procedures

This scction deseribes the sample handling, documentation, and quality assurance requirements
necessary to support the successtul completion of this project.

W

A Sample Handling Procedures

Samiples collected for laboratory analysis will follow the Environmental Manageiment

Department (EMD) Operating Procedures Volume 1 Field Operations 5-21000 OPS FO.13,
Containerization, Preserving, Hardling, and Shipping of Soil and Water Samples. Al water
sumples will be collected without the use of filters. When reusable sampling equipment 1s used,
the equipment will be decontaminated according to EMID Operating Procedure 521000 OPS-
VO3, General Eguipment Decontamination, and Section 5 3, Cleaning Procedures Jor Stainless
Steel or Meral Seonpling Fauipmen!.

5.2 Documentation

Freld data shatl be documented on the forms developed for the "I 1 project, and 1 accordance
with the reterenced procedure. The ortginator shall authenticate (legibly sten and date) cach
completed hard copy of the data. A peer reviewer, someonce other than the ongimator, shall
perforn a peer review of cach hard copy of data. The peer reviewer shall authenticate (Jegibly
stan and date) cach hard copy completed by the onginator. Any modiications shall be hined-
through, mtialed. and dated by the reviewer i indelible k. Data planned for computerized
reduction and analysts shall be entered into an electronie form in accordance with the procedure
4120 FR-OPS PO Field Data Management.

53 Quuality Assurance

Aunalviical dati collected i support of the T-1 remediation will be evaluated using the guidance
established by the Rocky Flats Administrative Procedure 2 G32-ER-ADM-08.02, Evaluation of
ERM Data for Usability in Tinal Reports, 'This procedure establishes the guidelines for
evaluating analybeal data with respect to precision, accuracy, representativencss, completeness,
and comparability (PARCC) parameters. Since the T 1 cleanup project 1s committing large
peesonnel and cyguipment resources, field decisions will be based on “Form 5™ faxed directly
from the Jaboratory. Ths will allow for the timely use of analytical results. Data vahdation will
he performed according to the Rocky Flats APO, Analytical Services Performance Assurance
Group procedures, but will be done after the data is used for its intended purpose. Analytical
[aboratories supporting this task will have all passed regular laboratory audits by the Rocky Flats
APPO
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7-4 Trench Source Remaoval

6.0 Project Organization

Frowe 6 1 represents the orgamzation structure for this project. The Project Manager is
responsible for ensuring that all data are collected, venticd, transmitted, and stored in a manner
consistent with relevant operating procedures. The Project Manager, or designee, will obtamn
sample numbers (RINS) from the APO, and will ensure that appropriate location codes are used.

The sample crew will be responsible for field data collection. The field crew's data management
tasks will imclude completing all appropriate data management forms (¢.g., log sheets) and
completing the cham-of custody torm. The sample crew will coordinate shipment with RMRS
personnel. The Sample Coordinator is responsible for overall flow of data, and for verifying that
the chiuns-of custody are complele and accurate before the samples are shipped to the laboratory.
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Introduction
The Trench 1 Source Removal (F-1) project proposes to use High Purity Germanium (HPGe) Gamma

Spectioscopy 1o

«  Sereen soils for compliance with the Rocky Flats Cleanup Agreement soil action levels
s  Uranium sludge materials for the presence of plutonium below that required by the processor

contracted to take this material.

since tie photon enmissions from plutonium sotopes are msutficient to allow direct gamma spectroscopy
with sufficient sensitivity, the photon emissions from Am 241 are measured and the plutonium content
determined by ratio. 'This ratio 13 determined by caleulation from physical and historical knowledge of the
matertal. This paper documents these ratio calculations

Requirements Analysis
To wdentify the correct ratios to use, 1015 necessary 1o review the requircments to assure the correct

radionuclide ratios are determined.

Soil Levels

“Modificanons to the Action Levels & Standards Framework tor Surface Water, Ground Water, and Soils,
Attachiment 5 of the Rocky Flats Cleanup Aprecment,” dated Aupust 30, 1996, specifies subsurface soil
action fevels for Plutonium-239/240. Thus, for gamma spectroscopy of soil to meet this subsurface soil
action Jevel, the ratio of Pu-239+Pu-240 to Am-241 is appropriale

Uranium Sludge Levels

The Starmet Corporation (Carolina Metals, Inc.) “Proposal for Pyrophoric Depleted Uranium Source
Removal Trom Rocky Flats Lnvironmental Technology Site Trench -1 (IHSS 108)” limits plutonium
contarnination of the material (o less than 50 pCifiz. Section 2.2.2 of that proposal states:

“CMIs nuclear matertals license from the State of South Carolina Department of Health
and Environmental Control allows the receipt of incidental or trace quantities of special
nuclear material including plutonium. The license limit is 200 grams of plutonium .
For material with trace quantities of plutonium less than abouwt 50 pCi/gm, no further

analysis (sic) inventory or licensing confrols are necessary.”

To determme what tsolopes are intended by the use of the term “plutonium™ are closer review of the
requirements was necessary. The South Carolina Department of Health and Environmental Control
(DHEC) Radioactive Material License for Carolina Metals, Ine. (License number 322, Amendment number
18) hists as Condition “1.” states:

“To reeeive, possess, process and transfer as trace constitugnts in materials received for
processing activities authorized under the license. " "L Special Nuclear Material
(SNM), Any Form, 350 grams total of 2321 or 200 grams of 233U or 200 grams of

plutonium or any combination of these.. 1"

The South Carohina DHEC regulations were not available for review. Since South Caroling 15 an NRC
agreement state, their requirements will closely follow those of the NRC. The United States Code of
Federad Repulations, Title 10, Part 70.4 states:

"lewill be necessary to analyze the impact to this license requirement of any U-235 contained in material

containinge urantm enriched 1o excess of natural 1sotopic abundance



“Special nuclear materal means (1) plutonium, wranium 233, uranium enriched in the
isotope 233 or in the isotope 235, and any other material which the Commission, ..

‘Thus, this analysis interprets the 50 pCi/g plutonum as the sum of all plutonium isotopes contained in the

materal.

Calculations

The appropriate ratios are determined in the following sections.

Weapons Grade Plutonium

The isotopic composttion of Rocky Flats (RF) weapons grade plutonium is taken from Table 2.7.2-2 ol the
1980 Final Environmental Impact Statement for the Rocky Flats Plant Site (DOLE/E1S-0064). These
percentages represent the average composttion of the material over a two year production period
Radiological half-lifc values are taken from Table 8.13 of “The Health Physics and Radiological Health

Handbook, Revised Edition,” 1992,

Americium Ingrowth
Americium 241 s a daughter product of the beta decay of Pu-241, which is present in RF weapons grade
plutontum. Since Pu-241 has a relatively short half-life (14.4 years), the ingrowth of the daughter s

stgnificant over a relatively long (tens of years) period of nme.

The T-1 tench was in operation between November 1954 and December 1962, Thus, any weapons grade
plutonium in that rench will be at least 35.5 years old when source removal occurs around June, 1998
This plutoniumn represents the worst-case scenario in which freshly separated material (in which all
americium has been removed) was placed inthe trench, Americium ingrowth caleulated for this matenial

would represent the worst case for estimation of plutonium from the Pu/Am ratio.

Pu/Am Ratio Determination

To determine the Pu/Am ratio, a spreadsheet (attached) was developed. This spreadshecet determines the
specific activity (curics per gram), plutonium decay over time, and americium ingrowth over time, using,
cquations taken from Cember’s “Introduction to Health Physics” (1982). For validation, the isotopic
activity results produced by this spreadsheet were compared with those produced by another spreadsheet,
independently developed by another health physicist for a different purpose.

Soil Ratio
‘The ratio of Pu-2394 Pu-240 to Am-241 15 taken from the spreadsheet. This ratio can be used as a
multiplier for the measured Am-241 activity (o estimate the Pu-239/240 present in the soil sample.

Determination of Uranium Sludge Action Level
I'he determination of the Am-241 action level corresponding to 50 pCi/g total plutonium is based on the
ratio of Am-241 to all plutoninm sotopes contained in aged Rocky Flats weapons grade plutonium

material.

Dividing the americium activity in that mixture into the sum of the activitics tor all plutonium isotopes
indicates a ratio of 14.3. Dividing the desired action level of 50 pCi/g total plutonium by this ratio yields
an Americium-241 activity of 3.5 pCi/p. This 1s the activity that must be detected to identify a total

plutonium activity of 50 pCi/y,
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Conclusion

To determine comphiance with the Rocky Flats Cleanup Apreement soil action levels, the estimated
quantity of Pu-239/240 is determined by multiplying the measured Am-241 by 7.3

To meet the Starmet plutonium contamination requirements for material recovered from the T-1 Source
Removal project, a gamma spectioscopy system capable of detecting 3.5 pCify Am-241 is required. To
estimate the total plutonium concentration in a sludge sample, multiply the measured Am 241 by 143



Am/Pu Ratios for Aged Weapons Grade Plutonium

Half Life
wt. % yr
aged mix

lsotope

Old Weapons Grade Pu

Pu 238 0.008% 8774
Pu 239 93 826% 24065
2 240 5. 786% 6537
Pu 241 0.065% 14 .4
Pu 242 0 030% 376300
A 247 0.285% 432.2

100.000%

[sotope
Ci/g nCi/y
(Specific Activity)

a/g(nmix)

35.5 years

1.71E+01  1.71E+10 0 0000755
6.22E-02  6.226+07  0.9369415
2.28E-01  2.28L+08 0.0577821
1.03E+02  1.03E+11 0.0006519
3.93F-03 3.93E+06  0.0003000

0.0028436
0.9985LG46

34412400 3.44E+09

Total PPu
et
“UDysam

pCLAM-241 corresponding to 50 pCitotal PPu

Weapons Grade Plutonium

Alpha

Y% by Wt Ci/lgm
2o 234 (.01 0.002
o 239 9579 0.058
Pu- 240 5.8 0.013

Fu- 241 036

Fru- 242 003 0.000
9499 0.073
Am 247 3.42

Jim L angsted

Fr-239/240

R LT ()
g

0.371162

fvi ="ury
Ci/g(mix) g iy,
Alpha Beta
1.2912 03 1,294 397
5 83E-02 58,286,642
1.32E-02 13,177,828
6 72E-02 67,211,060
1.18E-06 1,179
9. 77E-03 9,768,062
1.40E .01
143
3.5
I 1E-02
It
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