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1.0 INTRODUCTION 
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In 1999, the U.S. Department of Energy (DOE), Richland Operations Office (RL) developed the 
200 Area strategy, as described in DOE/R.L-98-28, 200 Areas Remedial Investigation/Feasibility 
Study Implementation Plan - Environmental Restoration Program (Implementation Plan). This 
strategy grouped non-tank-farm waste sites into process-based operable units to streamline 
characterization and remedial action decisions. Consistent with the 200 Areas strategy and the 
ongoing effort to accelerate cleanup at the Hanford Site, the DOE partnered with the Washington 
State Department of Ecology (Ecology) and the U.S. Environmental Protection Agency {EPA) to 
identify new approaches for the 200 Areas cleanup process. One of these approaches is the 
geographic area closure concept (DOE/RL-2002-68, Hanford's Groundwater Management Plan: 
Accelerated Cleanup and Protection). The geographic-based cleanup goals are (1) to reduce 
environmental risks and protect underlying groundwater by closing high-risk waste sites and 
(2) to accelerate remediation of the Hanford Site. In addition, economies of scale could be 
realized by pcrfonning i:emediation of all sites within a given geographic area as an integrated 
effort. The overall objective of the 200-UW-1 Operable Unit (hereafter referred to as the· 
200-UW-l OU) initiative is to accelerate all actions necessary to achieve protectiveness for 
human health and the environment, prevent contaminant migration to groundwater, and provide 
conditions suitable for future industrial land use. 

The first activities planned in the 200-UW-l OU approach include remediating waste sites, 
pipelines, excess facilities, and ancillary equipment. The 200-UW-1 OU was identified for 
implementing the geographic �losure concept for three reasons: (1) it contains high-risk waste 
sites that are or have been affecting groundwater; (2) the majority of the facilities, waste sites, 
and pipelines in the.area are inactive; and (3) several of the waste sites are sufficiently 
characterized to apply the analogous site concept in making remedial decisions. These activities 
would occur concurrently and would need to be completed before implementing the proposed 
alternative (i.e., partial demolition and an engineered barrier) for the 221-U Building, also known 
as the U Plant Canyon Disposition Initiative (CDI). Upon completion of the D&D removal 
actions for excess facilities and ancillary equipment, additional remediation might be required 
for residual soil contamination, subsurface structures, pipelines, tanks. drains, or unplanned 
releases .. Alternately, the proposed CDI barrier may prove to be sufficient to address this 
remaining contamination. In either event, adequate waste site characterization data are required 
to support remedial action decisions for the 200-UW-l OU and CDI projects. 

The U Plant Area consists of the U Plant Canyon (221-U Building), ancillary buildings and 
equipment, underground pipelincs, ·and numerous waste sites (Figure 1-1). The 33 waste sites, 
including one RCRA TSD unit, addressed in this document mainly consist of liquid waste 
disposal sites associated with U Plant operations and a few solid-waste sites (i.e., debris piles and 
a burial trench). Cleanup of the 200-UW-l OU will address contaminated soil, rubble and 
structures (e.g., concrete slabs) associated with cribs, trenches, french drains, debris piles, septic 
systems, and unplanned releases in coordination with the groundwater operable unit Of the 
33 waste sites evaluated in the data quality objectives (DQO) process, several (e.g., 
UPR-200-W-1 1 8, 2607-W? Septic Tank, 216-U-4 Reverse Well, 216-U-4A French Drain, 
2 1 6-U-4B French Drain. and UPR-200-W-78) have been adequately characterized and do not 
require additional data to support �edial action decisions. However, some of these sites may 

1-1 
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require the acquisition of additional data to support remedial design, such as geophysics or 
surface radiation surveys. The rationale and supporting basis for these decisions were developed 
in the DQO process, modified through several workshops with RL, EPA, and Ecology, and are 
summarized in Table 1-1.  The waste sites requiring additional data are addressed in this 
sampling and analysis plan (SAP) and are summarized in Table 1-2. 

Figure 1-1 . 200:-UW-l OU. 
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Table 1-1. Summary of Data Needs. (10 Pages)

Site Names

216-U-1 and U-2 Cribs
Representative Site

Risk Contaminants
of Concern (C00

Cs-137 and Tc-99

*Contaminan
is of

Potential
Concern
(COpClh

Nitrogen as
altrawnitd e,
antimony,
arsenic,
mercury,
cadmium,
uramum
(metal).
U-235, and
U-238

Waste
Management

Contaminant of
Interest (C 0)'

Acetone,
bmnmomethane,
chloromethane,
Di-n-
butylphthalate
methylene
chloride,
pentachlorotten
ol (DO37),
tetrachloroethene
(DO39), and
toluene

Anticipated
Remedial
Action

Data Needs

I I I
Engineered
barrier

Lateral extent of
contamination to
determine the
engineered barrier
site needed

-j

Recommended Approach

1) Use geophysical techniques to determine an initial area of lateral
contamination for input to the barrier design. Install casing to
approximately 50-ft bgs and log with spectral gamma logging system
to 50-ft (existing data show maximum rad activity <45-ft bgs). Drive
casing locations at 20-ft intervals away from edge of crib to initially
define the waste site boundary for sizing the engineered barrier.
2) Use laboratory analytical methods to confirm constituents at the
depth of contamination not detected using spectral gamma logging at
the edge of the lateral area of contamination at depth. Using a push,
auger or other drilling technique, collect samples at nine (9) locations
as Identified in Appendix A. At location C4712, sample at 1I, 31, 36,
and 45-feet bgs and analyze the samples for COCs and COPCs to
verity the maximum contaminant concentrations am at -45-feet bgs.
Sample the remaining eight (8) locations at the approximately 45 it
bgs or the maximum contaminant depth based on SGLS results from
nearby casings/walls and analyze these eight (8) samples for COCs
and COPCs. In addition; Ecology requested reporting of other metals
from the ICP/MS method such as barium, chromium (total), cobalt
copper, lead, manganese, nickel, selenium, silver, strontium,
thallium, titanium. vanadium, and zinc. If insufficient sample
volume is aproblem, the priority analytes ar Tc-99, antimony,
arseni, mercury, and cadmium.
A quick analytical turn-around (7-day) is planned for these samples.
Due to the 7-day tum-around; the samples results will be reported "as
received', not on a typical "dry weight basis", Eliminating sample
drying saves 1-2 days and will result in slightly tower contaminant
concentration results compared to dry weight results, contingent on
sample moistum levels. The initial lab data used to support
engineered barrier size design decisions will not be validated. Since
the Tc-99 action level (I pCi/g) is lower than the standard lab
detection limit (IS pCi/g), an effort (Increased sample size for
extraction and/or longer scintillation counting time) will be made by
the lab to reduce the detection limit to better-support design
decisions,
3) The selection of a borehole to be sampled for waste management
COts at each waste site was based on reviewing infonnation gathered
from the DPT pushes in 2004, spectral gamma data, contaminant
plume geometry maps for U-238 and Cs-137, and field screening
information. For the 216-U-1 andI 2 eaIbs, location C4710 was
determined to best represent contamination for the other planned
boreholes and one composite sample will be analyzed for COls to
support waste management decisions.
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Table 1-1. Summary of Data Needs. (10 Pages)
Contaminan Waste

Risk Contaminants ts of Management Anticipated
SiteNames of Concern (COC)' Potential Contamiantof Remedial Data Needs Recommended Approach

Concern Interest (CO1f Action
(COPC -

216-U-8 Crib Antimony, Acetone, Engineered Lateral extent of 1) Use geophysical techniques to determine an initial area of lateral
Representative Site arsenic, bronomethane, barrier contamination to contamination for input to the barrier design. Install casing to

cadmium, chloromethane, determine the approximately 50-ft bgs and log with spectral gamma logging system
mercury, To. Dii-n- engineered barrier to 50-ft (existing data show maximum rad activity <45-ft bgs). Drive
99, U-235, butylphthalate, size needed casing locations at 20-ft intervals away from edge of crib to initially
and U-238 methylene define the waste site boundary for sizing the engineered barrier.

chloride, 2) Use laboratory analytical methods to confirm constituents at the
pentacl orhe depth of contamination not detected using spectral gamma logging at
tetrachlomethne the edge of the lateral area of contamination at depth. Using a push,
(DO39), and auger or other drilling technique, collect samples at nine (9) locations
toluene as identified in Appendix A. At location C4717 sample at 2, 38, and

45-feet bgs and analyze the samples for COCs and COPCS to verify
the maximuw contwnaant concentrations arc at -45-feet hgs.
Sample the remaining eight () locations at the approximately 45 ft
bgs or the maximum contaminant depth based on SGLS results fRom
nearby casings/wells and analyze these eight (8) samples for COCs
and COPCs. In addition, Ecology requested reporting other metals
from the ICP/MS method such as barium, chromium (total), cobalt,
copper, lead, manganese, nickel, selenium, silver, strontium,
thallium, titanium, vanadium, and zinc. If insufficient sample
volume is a problem, the priority cortaminaats arc nitrogen as

Nitrogen as nitrate/nitrate, uranium (metal), U-235, U-258, antimony, arsenic,
nitrate/nitrite, Cs-137 mercury, and cadmium,
anduranium (metal) A quick analytical tur-around (7-day) is planned for these samples.

Due to the 7-day tum-aroundthe samples results will be reported "as
received", not on a typical "dry weight basis". Eliminating sample
drying saves 1-2 days and will result in slightly lower contaminant
concentration results compared to dry weight results, contingent on
sample moisture levels. The initial lab data used to support
engineered barrier size design decisions will not be validated. Since
the Tc-99 action level-(I pCi/g) is lower than the standard lab
detection limit (15 pCi/g), an effort (increased sample size fir
extraction and/or longer scintillation counting time) will be made by
the lab to reduce the detection limit to better-support design
decisions.
3) The selection of a borehole to be sampled for waste management
COla at each waste site was based on reviewing information gathered
from the DPT pushes In 2004, spectral gamma data, contaminant
plume geometry maps for U-238 and Cs-137, and field screening
information. for the 216-U-8 crib, location C4716 was determined to
best represent contamination for the other planned boreholes and one
composite sample will be analyzed for Cots to support waste
management decisions.
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Table 1-1. Summary of Data Needs. (10 Pages)

Site Names

216-U-12 Crib
Representative Site

Rtsk Contaminants
of Concern (COC)-

Con tamin an

Potential
Concern

(Cp 0 h

Waste
Management

Contaminant of
Interest (COI)t

Anticipated
Remedial

Action
Data Needs

I t I I f I

Nitrogen as
rnitrAtnitrite

Antimony,
merseic,
cadmium,.
mercury,
uranlumn
(meta),U-
235, and U-
238

Acetone,
bromomethane,
chloromethane.
Di-n-
butylphthalate,
anethylene
chloride,
pentachlophen
a] (DO37).
tetruachozethne
(DO39), and
toluene

Engineered
barrier

Lateral extent of
contamination to.
determine the
engineered barrier
size needed

Recommended Approach

1) Use geophysical techniques to determine an initial area of lateral
contamination for input to the barrier design. Instalt casing to
approximately 50-fl bgs and log with spectral gamma logging system
to 50-ft (existing data show maximum rad activity <45-ft bgs). Drive
casing locations at 20-ft intervals away from edge of crib to initially
define the waste site boundary for sizing the engineered barrier.
2) Use laboratory analytical methods to confirm constituents at the
depth of contamination not detected using spectral garmanlogging at
the edge of the lateral area of contamination at depth, Using a push,
auger or other drilling technique, collect samples at eight (8)
locations as identified in Appendix A. At location C4730 sample at
19,39, and 45-feet bgs and analyze the samples fbr COCs and
COPCs to verify the maximum contaminant concentrations are at
~45-feet bgs. Sample the remaining seven (7) locations at the
approximately 45 ft bgs or the maximum contaminant depth based on
SGLS results from nearby casings/wells and analyze these seven (7)
samples for COCs and COPCs. In addition, Ecology requested
reporting other metals from the ICP/MS method such as barium,
chromium (total), cobalt, copper, lead, manganese, nickel, selenium,
silver, strontium, thallium, titanium, vanadium, and zinc. If
insufficient sample volume is a problem, the priority contaminants
are nitrogen a. nitrate/nitrate, andimony, arsenic, mercury, and
cadmium,
A quick analytical turn-around (7-day) is planned for these samples
Due to the 7-day turn-around, the samples results will be reported 'as
receIved', not on a typical "dry weight basis". Eliminating sample
drying saves 1-2 days and will result in slightly lower contaminant
concentration results compared to dry weight results, contingent on
sample moisture levels. The initial lab data used to support
engineered barrier size design decisions will not be validated. Since
the Tc-99 action level (I pCi/g) is lower than the standard lab
detection limit (15 pCi/g), an effort (increased sample size for
extraction and/or longer scintillation counting time) will be made by
the lab to reduce the detection limit to better-support design
decisions.
3)The selection of a borehole to be sampled for waste management
COls at each waste site was based on reviewing information gathered
lon the DPT pushes in 2004, spectral gamma data, contaminant

plume geometry maps for U-238 and Cs-137, and field screening
information. For the 216-U-12 crib, location C4726 was detennined
to best represent contamination for the other planned borehoes and
one composite sample will be analyzed for Cos to suppoit waste
management decisions.
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Site Name■ 

216-U-5 Trench 
(lllllogous to the 216-U-
12 Crib) 

216-U-6 Trend! 
(11111logous to the 
216-U-12 Crib) 

216-U-lS Tn:nch 
(analogous to the 
216-U• 12 Crib) 

200-W-42/ UPR-200-W-
I 63 (llllfogous ID the 
216-U-8 Crib) 

216-U-48 French Duin 
(analogous to the 216-U-4 
Reverse Wcll / 216-U-4A 
French Drain) 

216-U-16 Crib (analogous 
to the 216-U-12 Crib) 

Rbk Co■ta•ln1nb 
or Concera (COC)" 

Nitrogen as 
nitrate/nitrite 

Nitroscn IS 
nitraldnitrite 

Nitrogi:n IS 
nitnldnitrite 

Cs-137, nitrogen as 
nitrate/nitrite and 
uranium (mclll) 

Cs-137 

Nilrogen IS 
nitrate/nitrite: 

Table 1- 1 .  Summary of Data Needs. (10 Pages) 
Coat1mn111 Wute 

b of  Manqemeat Anticipated 
Poteatl■l Contaml■Ht of Remedial Dall Need1 Recommended Approac• 
COIICffD lntere■t (COi)' Acdon 
,co,c • 

Unnwm Normal paraffin Rcmcn,e, Nllw'C lllcl  Use geophysicll lechniqucs to verify site boundaries. No IMlytial 
(metal), Ca- hydnx:arbon, treat, and vatical/lltaal sampliq is proposed It this time. Howevu, future SAPs will be 
l31, U-235, chromium dispose extent prq>ARd to lddn:ss cleanup YCrificacion and waste m1111gCmcnt. 
U-231,and (total), lhallium, 
Tc:-99 an&imony and 

tributyl 
phosphate 

Uranium Normal paraffin Remove, NIIIUR ■nd Same approlCh IS for the 216-U-S Trench. 
(mdlll), Cs- hydrocarbon, trat, and venical/lalenl 
137, U-235, chromium dispose ext.cat 
U-231,llld (tollll), thallium, 
Tc-99 antimony mid 

tributyl 
phosphate: 

Unnillm Normal paraffin Remove, Nature and Same approacli IS for the 2 16-U-S Trench. 
(metal), Ca- hydrocart,on. treat, and vatical/lateral 
137, U-235, chromium dispose extent 
U-231, and (total). thallium, 
Tc-99 antimony and 

tributyt 
phosphlle 

Anenic:, Antimony, Remove, Groundwater Use geophysical tediniqucs to YCrify site boundaries and 
pesticides chromium (total), treat, 111d protection underpund utilities. 
and thallium and dispose: Drill a sinsJc borehole at a worst case location (based on prnious herbicides PCBs auger samplin1 results at suspected pipe Mlc:ak" locatioos) through the 

calichc layer (~200 ft bgs). Conduct continuous 9)JCClrlll-gamma 
loggina. Collect soil samples at the bottom of the en1h1caed 
structun:, then at S-ft intervals to 2S ft bp, then at major lithologic: 
chan1cs. (Sec Table J-2 for specific sample colleclion depths). 
Analyu samples for COCs, COPCs and waste management COis. 
PCBs. pesticides, and herbicides will be lllllyzcd &om sutface soils 
(0-2-ft bp) just below the surface stabilization layer. 

Uranimn Chromium Remove, Nllllm: and Use 1cophysical techniques lo verify site boundaries and 
(metal) (tcell). thallium treat. and vatic:al/laleral underground utilities. No analytical sampling is proposed for this 

mid antimony dispose extent site. 
( eoordinlte 
action with 
the wdl 

� 
dccommis-
sioain1 
program) 

Uranium MESC, lC, Nature and Ute geophysical techniques to verify site boundaries. 
(mctll), Cs- MNA groundwater Drill a sinide borehole in a worst case location (within the first 1/J of 



-• · 
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216-U-17 Crib (..togous 
to 1bc 216-U-12 Crib) 

241-U-361 Settling Tank 
(anlllogous to 216-U•I 
11111 216-U-2 Cribs) 

200-W-7 1 Trench 
(analogous to 
UPR-200-W-19) 

Risk Co■tamlnants 
or Conttni (COC) • 

Nitrogen IS 
nitnlc/aitrite 

Cs-137 and Tc-99 

Cs-137 

Table 1- 1 .  Summary of Data Needs. (10 Pages) 
COIIIUllua Waste 

ll of M&Qpmeat Aaticlpatcd 
Pok■tlal Contamlaa■t or Remedial Data Needs Reeommeadttl Approach 
Coater■ 
tCOPO � 

llltuat (COi)" Acdoa 

137, U-235, proledion lhc cfflllalt distn1>ution system) to -165 ft. Use spectrll gamma 
U-231,Tc-99, loggina ID idc:nlify lhc extent ofnidioai:tivc contamination. Collect 
■ntimony, ,oil samples at the bottom or lhc enginccn:d structure, then at 5-ft 
duomiam intervals IO 2S ft bp, then ll .. or lithologic cbanp to the c■lichc 
(total) 111d layer at -165 ft. (Sec Table 3-2 for specific ,ample c:cllcction 
thallium depths). Anllyz.c samples for CCX::S and COPCs. 
Uranium MESC, IC, Nldllre 1111d Same approach as for the 216-U-16 Crib. 
(mcul), U- MNA groundwati:r 
235, U•lll, protection 
Tc-99, 
aimoay, 
chromium 
{total). 111d 
thallium 
Uranium Engiaecmt Llk:ral c:x1cnt of Use geophysical techniques to verify site boundaries. 
(metal), barrier contamination ID Drift casing with spectral gsnna logging to so ft (existing dala nitrogal IS dmrmine the show maximum nid activity <-4S ft bg.!). Drive casing locatioos ll 20· nitnltrlnitritc, enginccml barrier ft intervals away from edge of crib lo initially define the waste site U-23S, and si:zie oecded boundary for sizing the cnginccrcd barrier. Spccu.l gamma logging U-238 would be sufficient to initially define contaminant lateral extent (DO 

lab lllll)'SCS needed) fur Ibis l)WJl()9C. Use laboratory analytical 
methods to c:onfirm the clcpd! of contaminatioo Ind the edge oflhe 
elJcdiw area of the burier. Due to their proximity ID cac:h other, the 
sampling approach pn:scntcd for the 21 6-U-l and -2 cribs would 
address lhe lateral extent of co111anU11atioo data need for the 24 l •U• 
361 tank. 

The tank llld tank cootcnts arc not the subject of Ibis document. The 
focus ofdus sampling activity is the soil surrounding the tank. The 
sampling plan is bllsed on the 1SSU111ption tlw die tank content, will 
be removed, treated (as appnipriatc:) and disposed. 

Arsauc, Asbcslos MESC. lC. Nanne and Use geophysical techniques to verify site boundaries. Collect lhn:e 
barium. MNA mtical cxtcnt soil samples spatially distnllutcd along the floor of the trench. 
cadmium, Analyze samples fur COCs, COPCs and waste management COis. 
copper. lead. 
mercury, -
chromium 
(tobll). 
thallium, 
nickel, 
sc:lcnium, 
silva-, 
nitrogen IS 
nitntc/nitritc, . .  

' 

� 
0 
0 � I 
V, 

o :
� � tJ n 
O <  
0 
VI C  
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Site Names 

UPR-200-W-19 
Representative Site 

UPR-200-W-33 
(1111alogous lo 
UPR-200-W-19) 

UPR-200-W-48 
(analogous to 
UPR-200-W-19) 

UPR-200-W-SS 
(IDalogous to 
UPR-200-W-19) 

200-W-77 unplanned 
rdc:asc (analogous IO 
UPR-200-W-19) 

200-W-85 unplllll>Cd 

Rbk Contamiaa■ta 
of Concern (COC) • 

Cs-137 

Cs-137 

Cs-137 

Cs-137 

Cs-137 

Cs-137 

Table 1-1 .  Summary of Data Needs. (10 Pages) 
Co■bi■lDID Waite 

b of MH11&e•mt A■ddpated 
Potntlal Contami■ut or Remedial D1ta Need1 Rffommended Approach 
CoDctrll 
,coPC> • 

lnterett (COi)" ActloD 

and urmiium 
(mclal) 
Antimony, MESC, IC, Nature and Use geophysical lcchniqucs to verify site boundaries. 
chromium MNA groundwllcr Use 241-U-361 Scttlin& Tank characteriz.lliion data plus drive casin1 (total), prot=ion data 1iom lhe site perimeter. Use spectral gamma loUing data to thalli11111, identify an appropriate sample loc:ation and collect one analytical ,oil urmium 
(maal), U- sample for lab analysis. Analyze the sample for COCs and COPCs. 
233/234, U-
235, and u-
238 
Ul'IDimn Chromium Remove, Nlllurc and Use geophysical techniques lo verify site boundaries and 
(metal) (tolal), thallium treat. and  vcrtical/lalaal underground utilities. No analytical s1111pling is proposed for this 
U-233/234, and antimony dispose cxtcator silC. 
U-235, U• · contamination 
238, 1111d 
nitrogen IIS 
nitnte/niuitc 
AJ.241. � Chromium ·Remove, No &ftlllytical sampling is proposed for this sire. 
60, Eu-lSl, (total), thallium treat. and  None Eu-1 54, Eu- and antimony 'dispose 
ISS, Np-237, 
Pu-238, 
Pu-239/240, 
Sr-90, Tc-99, 
Ul'lllium 
(metal). u-
2331234, U• 
235, and U-
238 
Unnium Remove, NatuR 111d Use geophysical techniques lo verify site boundaries and 
(mdal), lreat, and  vcrtical/J,kral undetgtound utilities. No analytical sampling is proposed for this 
U-233/234, dispose extaitol site. 
U-2JS, and contamination 
U-238 
Unnium Chrolnium Ranovc, No analytical sampling is proposed for this site. 
(metal), (IUlal), lhallium treat, and None nitn>pl as 111d 111timcny dispose 
nitnltdniuitc, 
U-235, 
U-238, and 
T� 

Am-24l, Co- Chrosiiwn Remove, N1111Ri and Use geophysical techniques to verify site boundaries. No analytical 

N 
0 

I 
VI 

o .:
w

,a N' n  
O <  
0 .  
VI 0 



Table 1 - 1 .  Summary of Data Needs. (10 Pages) 
Coalaml■aa Wute 

Rhk Coatamlaa■II tl ol'  Maa111eaeat Aadclpaml 
Sltc Nama ofCoaemi (COC)" Pllltalial Coalallliuat ol Remedial Data Needs Rrconuaended Appruell 

CDDCmi lateral (COi)' Aetion 
(COPO • 

rdeac (analogous ID 60, Eu-152, (to<a!), thallium trat, and  vc:rtieal/latecal sampling is proposed for this site. 
UPR-200-W-l 9) Eu-lS4, Eu- and llltimoay dilpose exlmtof 

IS5, Np..237, eoublmimtion 
Pu-231, 
Pu-2391240, 
Sr-90, Tc-99, 
wmium I (lltCtll). U- ' 

233/234, U-
235, IDd 
U-231 '• 

200-W-87 unplanned Cs-137 Am-241, Co- Chromium Remove, No analytical sampling is proposccl for this site. · 
release (analogous ID 60, F.Q.IS2, (total}, thallium trat, and  None UPR-200-W-19) Eu-154, Eu- and llllimony dispose 

I SS, Np..237, 
Pu-231. 
Pu-23!N'l40, 
Sr-90, Tc-99, 
uranium 
(metal), U-
233/234, U-
235, ind 
U-231 

200-W-&9 1D1pt.nned Cs-137 PCBs Chromium Rmnove, Pa1onn radiation ,urvey of the eleclrical sub.mtion conc:rcte slab 
�lease (analogous ID (toeal), lhllliwn tJat, and  None surface and die surrounding stabiliz.cd area No analytii:al sampling is 
UPR-200-W-19) and 111timony dispose proposed for this site. 

UPR-200-W-1 l7 Cs-137 Am-241, Co- Chrom.iwn. Remove, No analytical Slllllpling is proposed for this site. 
(lllalogous to 60, Eu-152, (IDtal), thallium trat, md None 
UPR-200-W-19) Eu-154, Eu- and aUimcloy  dispose 

155, Np-237, 
Pu-231, 
Pu-239/240, 
Sr-90,Tc�. 
unnin 
(metal). U-
2331234, u-

235, llld 
U-238 

UPR-200-W-60 Cs-137 Am-241, Co- Ouomium Remove, No llllllytical sampling is proposed for this site. This site is located in 
(iwlogous to 60, Eu-152, (total), thallimn treat, and None the UPR-200-W-l 17 site boundary. 
UPR-200-W-19) Eu-154, Eo- 1111d antimony di,poSo 

m, Np-237, 
Pu-231, 
Pu-239/240 
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SUe Namu 

2fJJ17-WS Septic Tri and 
Tile Field 
(analogous to 
UPR-200-W-19) 

2607-W7 Septic Tmk 
(analogous to 
UPR-200-W-19) 

200-W-S6 Dump 
(analogous to 
UPR-200-W-19) 

Risk Co■ta.i■a■b 
oJCo■cerD (COC)" 

Cs-137 

Based on process 
infurmation. DO 
hazardous or 
radioactive wastes 
were disposed of at 
this site. Thcn:foR, 
no contamination Is 
expected 

Table 1-1. Summary of Data Needs. (10 Pages) 
Co■tami■an Wute 

u or M■■acemc■t Alltldp■ted 
PoteDtlll Co■llml■IDI of Remedial Data Needs RttOftllllHdcd Approach 
Coacena IDlerett (COl)1 Actlo■ 

(COPQ � 
Sr-90, Te-99, 
uranilan 
(metal), u-

233/234, U-
235, and 
U-238 

AJICllic, MESC, IC, Nuurc and Use geophysical techniques to verify site boundaries. 
blrium, MNA grouodwm:r CoUca a sludge sainplc (if available) from septic tank for labontDt} cadinium, protection 11111),sis to support waste management and tank disposition. Analyze copper. lead. the sample for COCs and COPCs. Evacuate tanlc contents (if mercury, 1111proprilltc) and stabilize tank by filling with clean material. chromium 
(tol&I). 
thlllium. 
nickel, 
sdenium. 
silver, and 
nitnl8ffl as 
nitralclnitritc 

No action None No verification sampling Is required. Tank contents were evacuated 
(site will be in 1999, and the tank was filled with clean material. Use existing site 
loc:ated information to support a site clOSUttldc-listing dccisim_i. 
undc:r 
proposed 

The site Is loca&cd within the proposed barrier over the 221-U 
Building. This barrier would furtha- remcdiate the tank and drain barrier over field. the 221-U 

Building) 
No further None S itc rejcc:tcd under the MP-14 process. 
IC:UOII 

- � 

� ' 
U'I 

0 .:--

� � 
O <  o ·  
u, 0 
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200-W-57 Dwnp 
(analogous 10 
UPR-200-W-19) 
UPR-200-W-8 (-1ogous 
to UPR-200-W-19) 

216-U-4 Revcnc Well 
Representative Site 

Risk Co■tallllnanb 
ofCODtt1'11 (COC)1 

Cs-137 

Cs-137 

Table 1-1. Summary of Data Needs. (10 Pages) 
Coatamhlan wuce 

ll of  Muacement Antidpa� 
retnllll Coatamlaa■t or Remedial Dat■ Ntc:dl RecommelHltd Approaclt 
Colten lottrat (COi)' Action 
(COPCI • 

No ftathcr 
action 

None Site rejected under the MP-14 proc:css 

Ancnic, No IIC1ion Verification Use geophysical techniques to verify site boundaries. CoUcct du-cc 
barium, soil sampla spatially distributed along the floor of the trench .. 
cadmim, Analys sampla for COCs and COPCs. · 
copper, lead, 
mercury, 
chromium 
{total). 
thallium, 
nickd, 
seleni11111, 
silvor, 
Nitrog,cn IS 
Ditwo'ailritr, 
uranium 
(metal), Am-
241 , CHO, 
Eu-152, 
Eu-154, 
Eu-lSS.� 
237, Pv-231, 
,.2391240, 
Sr-90, To-99, 
U-23J/ll4, 
U-235,aod 
U-238 
Mcn:u,y llld  A<:aonc, MESC, IC. Noae Chan.ctcrizcd in 1995, DO additiORII data required. 
Uranium bromomdhane, MNA (aitc 
(metal) dlloromcthane, will be 

Di+ located 
butylpbthalatc, under 
mercury, proposed 
methylene barrier over 
chloride, 1he 221-U 
paachlorophen Building) 
ol (D037), 
�-
(0039), tolumc, 
mlunnium 
(metal) 

8 

o · ul ' 
VI 

o :-
� � 
O <  
0 .  
VI 0 

0 
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Table 1-1. Swnmary of Data Needs. (I O Pages) 
Co■llml■H Wutc 

Risk Contaaluab tuf Muqement Aadclpated 
Site N■mtt of Concen (COC) • Pote■tial Coat■aJu■t of Remedial D■t■ Needa Recommended Approach 

Co■cer■ lalffat (COi)' Acdoa 
(CoPO • 

216-U-4A French Drain Cs-ll7 Mcrcury llld MESC, IC, None Characierizcd in 1995, no additional dm rcquiml. 
Representative Sile Uranium MNA (site 

(mdll) will be 
loc■ted 
lllldcr 
proposed 
barrier over 
die 221-U 
Building) 

UPR-200-W-I 18 Cs•ll7 Uranit■n MF.SC, lC, None No analytical sampling is proposed for this sile. The site is located 
(llllloaous to (mc:111) MNA (sitc within the proposed barrier over the 22'1-U Building. 
UPR-200-W-19) U-233!134, will be 

U-235, U• localed 
238, and under 
nitrogen as proposed 
nilrlk/nilrite burier over 

the 221-U 
Buildin&) 

UPR-200-W-78 Cs-137 Antimony, MESC, [C, None The: sile ii located within the proposed barrier over the 221-U 
(-">gous to uranium MNA (sile · _Building. The barrier would rcmcdille any residual 11111nium no( 
UPR-200-W-19) (metal). will be removed in 1969 when the site was discovered. 

U-23Ja34, located 
U-235, and under 
U-238 proposed 

barrier over 
the 221-U 
Buildin&) 

"Contaminants of c:oncem for representative sites were identified iJI the FOCIIKd Feasibility Study risk ■ssessmc11t process. Contaminants of COflj:all for lllllogous sites were identified based on the 
reprcscotativc-site risk-assessment process plus process bimxy information. 
- Contaminants ·of potential conccm were identified b■sed on process knowledge. 
•waste M■nasanent contaminants oflntaest an: based on proc:as knowledge ■nd could ■ffet:t watc dispositiowdisposaJ decisions primarily ■t sites 1111icip■tcd fDJ the remove, treat, and dispose 
(RID) remedial action. The contaminants in dlis column arc listed in addition to COCs ■nd COPCs lh■l m■y also present waslc management issues for RID 1iies, · 
bp "' below ground surface,. 
IC • institutiollal controls. 
MESC "' maintain existing soil cover. · 
MNA monitored lllltllral alta\u■tion. 
PCB polych.lorinated biphenyl. 
Soun:c: OOE/RL-2003-23, Focwed Fea.rtbtlt.o, SnJyfor 11w 20()..UW-I Operable Unit 
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Table 1-2. 200-UW-1 OU Soil Waste Sites . 

Wute Site 
• Site Waste Sitt 

. Type Str"lcture Type 

' . Site Wute Site Structure 
Waste Site · 

Type · · Type 

200-W42 RPP pipeline 2 16-U-15 CPP trench 

200-W-56 RPP Dump (rejcctedt 216-U-16 RPP crib 

200-W-57 RPP Dump (rejected)' 216-U-17  RPP crib 

200-W-71 RPP trench 241-U-361 RPP settling tank 

200-W-77 RPP unplanned release 2607-WS RPP septic tank and tile field 

200-W-BS RPP unplanned release UPR-200-W-8 RPP buriaJ ground 

200-W-87 RPP unplanned release · UPR-200-W-19 RPP unplanned release 

200-W-89 RPP foundation UPR-200-W-33 RPP unplanned release 

216-U-1 and RPP crib UPR-200-W48 RPP unplanned release 
216-U-2 

2 16-U4 Reverse well 216-U4A French drain 

2 16-U4B French drain 

216-U-5 RPP trench UPR-200-W-55 RPP unplanned release 

216-U-6 RPP trench UPR-200--W-l 17 RPP unplanned release 

216-U-8 RPP crib UPR-200-W-163 RPP unplanned release 

21 6-U-12 · TSO cnll UPR-200-W-60 RPP unplanned release 

• Site reJccted under the MP-14 process. 
CERCLA • Comprehensl� Environmental Response, Compensation and Liability Act of 1980, 

42 USC 9601 et seq. 
CPP • CERCLA past practice. 
RCRA .. RI.source Conservation and Recovery Act of /976, 42 USC 690 I et seq. 
RPP • RCRA past practice. 
TSO "" _treatment, storage, and/or disposal (unit). 

_This document contains five major sections: 

• Chapter 1 .0 summarizes key DQO process decisions 

• Chapter 2.0 provides the quality assurance project plan (QAPjP) 

• Chapter 3.0 provides the field sampling plan. · 

• Appendix A provides waste site and sample location figures. 

• Appendix B summarizes the contaminants of potential concern (COPC) risk based 
exclusion and the rationale for their exclusion. 

1.1 CONTAMINANTS OF CONCERN 

1.1.1 200-UW-1 OU Contaminants of Concern 

Participants in the DQO process established a list of COPCs for the 200-UW-1 OU waste sites, 
based on historical process operations information. The COPCs then were evaluated against 

· 1 -13 
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existing analytical data, risk information (i.e., toxicological criteria or low/absent health risks), 
and practical factors (e.g., short radionuclide half-life, environmental persistence) to determine if 
the individual COPCs should be excluded from consideration or included in the SAP as 
contaminants of concern (COC). The COCs that were excluded from the SAP, and the rationale 
for their exclusion, are documented in Appendix B. The COCs, COPCs and waste management 
contaminants of interest included in this SAP are listed in Table 1-1. If contaminants not 
identified as COCs are detected during laboratory analysis, the data will be evaluated against 
regulatory standards, risk-based levels (if exposure data are available), and existing process 
knowledge in support of remedial action decision-making. · 

1.2 DATA QUALITY OBJECTIVES 

The EPA document, EPA/600/R-96/055 QA/G-4, Guidance for the Data Quality Objectives 
Process (EPA, 2000, as amended), was used to support the development of this SAP. The DQO 
process is a strategic planning approach that provides a systematic process for defining' the 
criteria that a data collection design should satisfy. Using the DQO process ensures that the type, 
quantity, and quality of environmental data used in decision-making will be. appropriate for the 
intended application. 

. . 
This section summarizes the key outputs resulting from the implementation of the seven-step 
DQO process. For additional details, refer to CP-16244. ' 

1.2.1 Statement or 'the Problem 

The 200-UW-l OU waste sites addressed in this SAP (see Table 1-2) primarily received process 
wastes from U Plant operations and related activities. V adose zone soils, structures, and the 
aquifer have been impacted by effluent released to these waste sites. The DQO process for the 
200-UW-1 OU addressed the problems of determining the environmental measurements required 
to support future remedial investigation/feasibility study processes and remedial action decisions 
and refining the preliminary waste site conceptual contaminant distribution models. 

To support remedial action decisions, analytical and/or field-screening data are needed to 

. confirm the selected remedial actions considering the nature and vertical extent of contamination 
(consistent with Table 1-1 and associated text within the DQO.) These considerations were 
based on the characterized representative waste site,.the analogous waste site� process 
knowledge, and the remedy being selected. Examples of such remedy considerations include 
1) implementation of the Removetrreat/Dispose alternative using the observational approach and · 

· 2) evaluation of site conditions and integration with other site activities such as the proposed 
barrier over the 221-U Building. These site specific and proposed remedy considerations are 
necessary when evaluating the data needs and balancing the associated uncertainty with potential 
incorrect decisions. 

The remedial alternatives identified for the waste sites incl�de the following: 

• No action 
• Maintain existing soil cover, institutional controls, and monitored natural attenuation 

1-14 
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• Excavation and disposal of waste (remove, treat, and dispose) 
• Engineered barrier. 

1.2.2 Decision Rules 

Decision·rutes are developed during the DQO process and generally are structured as 
"IF . . .  THEN" statements that indicate the action that would be taken when a prescribed waste 
site condition is met. Decision rules incotporate the parameters of interest (COCs), the scale of 
the decision (waste site boundaries), the preliminary action level {risk-based criteria), and the 
resulting action (remediation needs). The decision rules are summarized in Table 1 -3. 

Table 1-3. 200-UW-1 OU Decision Rules. 
: nR#f 

1 

2 

Field Screening 
If the radiological or chemical maximum field survey results for contaminated media ( e.g., soils, pipe, 
rubble, and engineered structures) within the direct exposure or groundwater protection zones exceed the 
threshold values in Tables 2-la or 2-lb, then the site is contaminated and requires remedial action. 
Otherwise, the site may require no action and would be analytically evaluated according to DR #2. 

Standard Fixed Laboratory Analyses 
If the radiological or chemical maximum or 95 percent UCL of the mean analytical results for 
contaminated media (e.g., soils, pipe, rubble, and enginec,ed structures) within the direct exposure or 
groundwater protection zones exceeds the threshold values in Tables 2-la or 2-lb, then the site is 
contaminated and requires remedial action. Otherwise, the site requires no action. 

Field Screening or Standard Fixed Labontory Analyses 
If the radiological or chemical contaminant distn"butions and estimated risks for the analogous waste sites 

3 · are not consistent with the representative site conceptual models, then the conceptual models will be 
revised, and additional site sampling and analysis may be required to support remediation decisions. 
Otherwise, the conceptual models require no revision. 

DR "" decision rule. 
UCL - upper confidence level. 

1.3 200-UW-1 OU SAMPLE DESIGN SUMMARY 

The nature of the 200-UW-l OU waste sites supports the use of focused sampling, as identified 
in Washington State Department of Ecology Toxics Cleanup Program Guidance on Sampling 
and Data Analysis Methods (Ecology 1995). This guidance document defines "focused 
sampling" as selective sampling of areas where potential or suspected soil contamination can 
reliably be expected to be found if a release of a hazardous substance has occ�ed. 

These waste sites have attributes such as visible surface debris, known discharge release points 
in engineered structures such as cribs or french drains, subsurface debris that can be identified by 
surface geophysics techniques, or have a primary constituent which has a gamma/and or beta 
emitter that can be identified by surface/near surface radiological surveys. Therefore, sampling in 
a focused manner will ensure data collection of the area of greatest impact associated with the 
release. Additional efforts may be needed to detennine the worst-case location for the sample(s) 
collection within these sites, such as driven soil probes and gamma logging, which will provide 
additional data on gamma-emitting radionuclides to support the focused sampling regime. 
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Sampling locations would be selected during site walk downs by PHMC technical staff familiar 
with the 200-UW-1 OU and the waste sites in question. The primary judgment used in selecting 
sample locations/materials is field screening results (e.g., radioactive "hot spots" defined with 
field instruments) or suspicious locations/materials based on visual inspection (e.g., stained soil 
areas or debris known to represent hazardous/dangerous/radioactive waste in past experiences). 
The Tri-Parties typically participate in the walk downs and are asked to concur with the sample 
locations/materials selected. 

· 1.3.1 Focused Sampling 

A non-statistical sampling design based on professional judgment was used to select sample 
locations at the waste sites. This focused sampling approach was selected based on process 
knowledge, expected behavior of COCs, observed distribution of contamination, waste site 
configuration, and the conceptual contaminant distribution models developed for.the waste sites. · 
Using this approach, sample locations were selected that increase the likelihood of encountering 
worst case conditions or maximum COC concentrations. The parameter of interest in focused 
sampling is the maximum detected value. 

DOE completed a DQO process (CP-16244): that EPA and Ecology participated in, and 
developed the following sampling strategies based on current site knowledge and DOE's 
baseline assumptions about site remedial actions. 

• No sampling is required for sites that were adequately characterized during past remedial 
investigations (i.e., past investigations where sampling designs were agency-approved 
and appropriate quality assurance/quality control m�asures were incorporated). 

• For most •�ove-and-dispose" sites, observational approach sampling would be used to 
define the vertical and lateral extent of contamination during excavation. 

• · For most "engineered barrier., sites, sampling is needed ·to establish the lateral extent of 
contamination. · 

• For some sites without existing analytical information, sampling is needed to confirm that 
site conditions (COC nature and vertical extent) are consistent with representative site 
data and that_ future remedial decisions can be supported. 

• For "no-action" sites, a minimum of four analytical samples �s required to verify that site 
contaminants comply with human health, groundwater protection, and environmental risk 
criteria. Subsequent to the DQO, it was decided that site specific information and field 
screening may be suitable to support "no action" site decisions. 

Physical sample collection options for the waste sites include surface samples (0 to 2 ft deep; 
typically collected with band tools [i.e., trowel or shovel]), test pit and test trench samples (up to· 
25 ft deep; typically collected with a backhoe or trackhoe), conventional drilling samples 
(boreholes more than 50 ft deep), and cone penetrometer/drivc casing samples ("pushes" up to 
50 ft deep). Field-screening data collection options include only radionuclide testing equipment 
(spectral gamma logging and portable sodium iodide [Nal] detector). 
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The total number of samples for the waste sites was selected based on waste site conceptual 
contaminant distribution models, physical setting information, and previous site investigations. 
Based on previous site investigation results, the models suggest that the highest COC 
concentrations should be detected near the bottoms of the cribs or trenches and should decrease 
with depth. Therefore, a greater frequency of sampling is planned in the zone immediately 
below the COC release point (i.e., the bottom of the crib or trench) and the sampling frequency 

. then would decrease with depth. Additional samples will be collected at the discretion of the site 
geologist, based on the :field-screening data and geological conditions encountered during 

· drilling or test-pit development. All material excavated will be screened as described in 
. Chapter 2.0 (QAPjP). Field screening will be performed to R;duce the potential of overlooking 
contaminat¢ zones. The sample designs are presented in Chapter 3.0. 

1.3.2 . Field Screening 

If applicable for the radiological COCs at specific waste sites, field screening may be used to 
establish site contamination presence/absence and preliminary activity levels, and to determine if 
samples are required for specific analyses. A site can be shown to be contaminated and can 
require remediation if field-screening results indicate COC concentrations or activities above the 
action levels (analytical data arc not required). However, field-screening results cannot be used 
alone to support no-action decisions. Field-screening results suggesting that the no-action 
alternative js appropriate must be verified through analytical sampling and analysis. 

1.3.3 Sampling Photographic Documentation 

Photographs. should be taken to document sampling activities and provide visual information to 
the decision-makers concerning the nature and distribution.of waste. Photographs will be 
especially useful at sites where sampling is conducted through test pits and test trenches, but also 
should be considered where borehole, drive point, hand tool, and geophysical sampling is 
conducted. 

1.3.4 SampUng Change Management 

Changes to the work scope detailed in this SAP may be required because of unexpected field 
conditions, new information, health and safety concerns. or other circumstances. Minor changes 
that have no adverse effect on the technical adequacy of the work or schedule can be made in the 
field with the approval of the project manager or assigned task lead and will be documented in 
the daily field logbook and/or field summary reports. Changes that impact DQOs will require 
concurrence by RL and the lead regulatory agency and can be documented through unit 
managers' meetings. Alternately, if substantial changes arc needed, the SAP can be revised and 
issued as a separate document, requiring RL and regulator approval. 
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2.0 QUALITY ASSURANCE PROJECT PLAN 

This section of the SAP, the QAPjP. establishes the quality requirements for environmental data 
collection, including sampling, field measurements. and laboratory analysis. The QAPjP, in 
concert with the other SAP sections. complies with the requirements of EPA QA/R-5, EPA 
Requirements for Quality Assurance Project Plans (EPA 2001, as revised). 

The Implementation Plan provides the general framework of technical and administrative 
requirements that apply to operable units in the 200 Areas. 

To meet the site-specific needs for the 200-UW-l OU waste sites. this QAPjP identifies 
supplemental requirements developed during the DQO process. These requirements are listed 
below. 

• Analytical Performance. Requirements for detection limits, precision, and accuracy are 
presented in Tables 2-la and 2- lb. The analytical methods also are shown. · 

• Field Quality Control The frequency and type of quality control samples to be 
collected are addressed in Section 2.2.4. 

• Sample Preservation, Containers, and Holding Time. The requirements for the 
specific test/laboratory methods are addressed in Section 2.2.9 and in Table 2-2. 

• Onsite Measurements Quality Control. The specific types of quality control samples 
for onsite measurements and the frequency of collection are addressed in Section 2.2.7. 

• Data Validation and Usability. Specific validation requirements, including the 
frequency and level of validation, are addressed in Section 2.4. 

The following sections describe the site quality requirements and the procedural controls 
applicable to this investigation. 

2.1 PROJECT MANAGEMENT 

The following subsections address the basic areas of project management and will ensure that the 
project has a defined goal, the participants understand the goal and the approach to be used, and 
the planned outputs have been appropriately documented. 



Contamlaanti of 
Concern 

Amcricium-241 
Ccsium-137 
Cobalt-60 
Europiwn- 152 
Europium-1 54 
Europium-I SS 
Ncptunium-23 7 
Plutonium-238 
Plutonium-239/240 

Strontium-90 

Technctium-99 

Uranium-233/234 

Uranium-235 

Uranium-238 

Chemical 
Abstracts 
Service II 

14596-10-2 
10045-97-3 
10198-40-0 
14682-23-9 
15585-10-1 
14391-16-3 
1 3994-20-2 
13981- 16-3 
PU-239/240 

10098-97-2 

14133-76-7 

13966-29-S 

U-238 

· Table 2- la. Radiological Analytical Performance Requirements. 

Lo�at frelllidnary Action Levtt. : . '.·: .. -� . . · . . 
· · · (p<:i/1) · · ·. · . · N�me1A .. Jytl�.• f�111101qf 

335 
23.4 

4.9 

1 1 .4 

10.3 
426 
59.2 
470 
425 

22.5 

1 .76 

l .69 

Americium isotopic - AEA 
GEA 

GEA 

GEA 

GEA 
GEA 

Neptunium-237 - AEA  
Plutonium isotopic - AEA 
Plutonium isotopic - AEA 

Total radioactive strontium - GPC 

Tcchnctium-99 - liquid scintillation 
Uranium isotopic - AEA  (pCi) 
JCP/MS (mg) 
Uranium isotopic- AEA  (pCi) 
ICP/MS (mg) 
Uranium isotopic - AEA (pCi) 
ICP/MS (mg) 

·· • \ �equlred Target . 
·· · · · 

. Q11a■titatlon.Llmit.. :. . ' P�ecislo11 , . 
:; ·' . .  ·. <ileq•f . : 
Soll-Other Low Activity (% RPD) .. 

(pCI/&) 

0.01 ±30% 
o.os 
0.1 
0.1 ±30% 
0. 1 

:1::30% 
±30% 

±30% 

1.5� 

±30% 

±30% 

Accu�� lteq't 
(% Recovery) · 

70-130% 
70-130% 
70-130% 
70-130% 
70-130% 
70-130% 
70-130"/4 
70-1 JO"A. 
70-130% 

70-130% 

70-130% 

70-130"/4 

70-130% 

70-130% 

'The prchmmary action level 1s the lowest regulatory / rislt-based value used to determme appropnate analytlcal miwrcmcnts (e.g., detection lun1ts) and are consistent with 
those presented in the Focused Feasibility Study for the 200-UW-l Operable Unit (DOFJRL-2003-23). Units arc in pCi/g unless otherwise specified. 

' Because the Tc-99 action level (l pCi/g) is lower than the standard lab detection limit (IS pCi/g), an effort (increased sample size for extraction and/or 
longer scintillation counting time) will be made by the lab to reduce the detection limit to better-support design decisions. 

ABA "" alpha energy analysis. . GPC = gas-proportional counter. MS .. mass spectrometry. 
GEA - gamma energy analysu. ICP • inductively coupled plasma. RPD .,. relative percent difference. 



Chemical Contaminants Abstracts ofConcem 
Service # 

Metals 

Antimony 7440-36-0 

Arsenic 7440-38-2 

Asbestos NIA 

Barium 74-40-39-3 

Cadmium 7440-43-9 

Chromium (total) 7440-47-3 
.. .  

Cobalt 7440-48-4 

Copper 7440-50-8 

Lead 7439-92-1 

Manganese 
7439-96-S 

Table 2-1 b. Nonradiological Analytical Performance Requirements. ( 4 Pages) 
.. . .  ·. 

\:, Required Target , . .  . . . 
: . .. -··::1_.·:: . .  

. .  · ·. Qu,ntltation Limlb · · 
Lowest PreUmlury Action Lever Name/Anal)'tbl Precision Req't 

(mglkc) Techno� Soil-Other Low Activity (% RPD) . 
(pCi/i or mg/kg anlea 
otherwise indicated) 

5.4 Metals - 6010- lCP 
0.6 ::i:300/4 (trace) or 200.8 ICP/MS 

Metals - 131 1/6010-
ICP or l 3 l l/200.8 500 pg/L . ±300/• 

6.47 (background) ICP/MS 

Metals - 6010 - ICP or 
l ::i:30% 200.8 JCP/MS 

NIA' Polarized light 
1 %  NIA microscopy 

Mctals - 131 1/6010 -
ICP or 131 1/200.8 10,000 Jlg/L 

132 ICP/MS :i:300/4 
Metals -6010 - lCP or 

2 200.8 ICP/MS 

Mctals - 6010 - lCP or 
: 

0.81 (background) 200.8 ICP/MS o.s :t:30"/4 

NIA c Metals - 6010 - lCP or 1 . :t:30-/4 200.8 ICP/MS 
··--

290 
Mctals - 6010- ICP or 2 ::i:30% 200.8 JCP/MS 

217 Mctals - 6010 - JCP I :i:30% 

Metals - 13 1 1/6010 -
ICP or 13 1 1/200.8 · soo 11g1L -:1:30% 

1 18 " ICP/MS 

Metals - 6010-lCP or s ::i:J0"/4 
200.8 ICP/MS 

512 Metals - 6010 - ICP or 
s ±30% 200.8 ICP/MS 

. . 

Accuracy Req't 
(o/e Recovery) 

70-130% 

70-1300/4 

70-130"/4 

NIA 

70-130% 

70-1300/4 

70-130"/ • 

70-130% 

70-130% 

70- 130% 

70-130% 

70-130"/4 

0 w ' 
IA 

o .:-
� w O <  o ·  
V, 0 

't .. 
.. 
0 

0 
H 

0 
• 



Chemical Contaminants Abstracts or Coacern Service # 

Mercury 7439-97-6 

Nickel 7440-02-0 

Selenium 7782-49-2 

Silver 7440-22-4 

Strontium 7440-24-6 

Thallium 7440-28-0 

Titanium 
7440-32-6 

Uranium (metal) 7440-61-1 

Vanadium 7440-62-2 

Table 2-lb. Nonradiological Analytical Perfonnance Requirements. (4 Pages) : 
. 

Lowest Prellmiury Action �el"
.-

(mlfkl) 

2.09 

130 4 

1 

13.6 

2,920 

I.S9 

Unlmited 

3.2 

2,240 

. . .. . . 

· Namd�iilytlul· · '  
. Tec•nolo� 

Mercury - 131 1n470-
CV AA or 13 1 1/200.8 
ICP/MS 

Mercury - 7471 -
CV AA or 200.8 ICP/MS 

Metals - 6010- ICP or 
200.8 ICP/MS 

Metals - 131 1/6010-
ICP or 131 1/l00.8 
ICP/MS 

Metals - 6010- ICP 
(trace) or 200.8 ICP/MS 

Mctals - 13 1 1/6010-
lCP or 131 1/200.8 
ICP/MS 

Metals - 60 l 0 - lCP 
(trace) or 200.8 ICP/MS 

Mctals -6010 - ICP 
(trace) or 200.8 ICP/MS 

Mctals - 6010-ICP 
(trace) or 200.8 ICP/MS 

Metals - 6010- ICP 
(trace) or 200.8 ICP/MS 

Uranium total -kinetic 
phosphorescence 
analysis or 200.8 
ICP/MS 

Uranium total - kinetic 
phosphorescence 
analysis or 200.8 
ICP/MS 

. . R�liired Target 
_ .. Quant(tation Limits 

Si.ii-Other Low Activity 
(pCl/g or mg/kl unless 
otherwise indicated) 

20 jlg/L 

0.2 

4 

100 11gll. 

1 

500 lllVL 

0.2 

l 

0.5 

I 

l 

2.5 

. . 
Precisi9n Req•t 

(% RPD) 

::l:30% 

::l:30"/4 

:t::30% 

±30% 

::l:30% 

::l:30% 

±30% 

±30% 

�30% 

::l:30% 

::l:30"/4 

. . 
Acc�racy Req't . 
C-/4 Recovery) 

70-130'/4 

70-130% 

70-130% 

70-130% 

70-130% 

70-130"/4 

70-130-/4 

70-130-/4 

70-130% 

70-130% 

70-130'/4 w 
I 

I.A 
o .:-"  
� �  O <  o ·  
I.A 0 



Contaminants Chemical 
orconcern Abstracb 

Service # 

Zinc: 
7440-66-<i 

lnorganics 
Nitrogen in 

NO,+N03-N nitrate or nitrite 

Nitrate (� N) N03-N 

Organics 
Acetone 67-64--1 

Bromomethane 74-83-9 

Chloromcthane 74-87-3 

Di-n- 84-74-2 butylphthalate 

Herbicides NIA 

Methylene 
7s--09-2 chloride 

TPHKERO-
Nonna! paraffin SENE 
hydrocarl>ons 

TPHDIESEL 

Polyc:hlorinatcd 
NIA biphcnyls 

Penta-
chlorophenol 87-86-S 

Pesticides NIA 

1,1,2,2-Tetra-
79-34-5 chlorocthanc 

Toluene 108-88-3 

Tributyl 
126-73-8 phosphate 

Table 2- lb. Nonradiological Analytical Performance Requirements. (4 Pages) 

Lowest Prelhn�ary Action Level• 
(mglke) 

360 

40 

40 

NIA c.• 
NIA ...  

NIA .,, 

NIA c.• 

NIA c.• 

NIA '-• 

2,000 · 

NIA • 

NIA " '  

NIA c, r 

NIA c.• 
NIA•·• 

NIA • 

. . 

.. 
Name/Analytical . 

Technolou' 
: .. 

Uranium total -kinetic 
phosphorescence 
analysis or 200.8 
ICP/MS 

Anions - 353.1/2/3 

Anions -300.0 -IC 

NIA 

NIA. 

NIA 

NIA 

81S l  

NIA 

NWl'PH-D extended to 
kerosene range organics 

8082 

: 
NIA 

8081 

NIA 

NIA . 

8270 

: 
Required Target . . 

Qu:antitatioA Limits 
Prtcislon Req't . 

Soil-Other i..ow Actlvtty · (o/e RPD) 
(pCUg or m&Jk& unlea 

otherwise Indicated) 

I :t30"/4 

0.75 ±30"/. 

0.75 ±30"/e 

NIA NIA 

NIA NIA 

NIA NIA 

NIA NIA 

0.1 ..... 10 :t:30"/4 

NIA NIA 

5 :t:30% 

0.02 :t:30% 

NIA NIA 

0.002--+0.02 ±30"/4 

NIA NIA 

NIA NIA 

3.3 ±30"/4 

Accaracy•Req't 
Co/• Recovery) 

70-130% 

70-130% 

70-130% 

NIA 

NIA 

NIA 

NIA 

70-130% 

NIA 

70-130% 

70-130% 

NIA 

70-130% 

NIA 

NIA 

70-130% 

: 

0 
,; 

" a 

0 
'1 

C 

0 " 
Cl 

1,1 
1,1 



Table 2-lb. Nonradiological Analytical Perfonnance Requirements. (4 Pages) 
.. -

: . .  
- Chemical 

Co .. tamlnant, 
Abstracts _Low�t Prelimfi,ary A�on Level• · 

oi COileen (mg/kg) Service # 
. .  

" . , ":· 

Performance Requirements for Field MeuuremeatJ 
Gross Cs--137 1004S-973 NIA counts 

Gross alpha 12S87-46- 1 NIA 

Oross bccat 
gamma l2S87-47-2 NIA 

. . . ' .  
.. 

. .. : :-: . . .  
.. Name/Analytical : · 

Technoloi7" 

. . ·•,1 •• ;-. . ·. 

Portable Nal detector 

Portable combination 
detector 
Portable combination 
detector 

Required Tiareet .. 
• - t .  • • '· 

.. Quantitati�n :L.hnits : · 

Soil-Other !Aw Activity 
(pCt/g or mg/kg unless 
otherwi!� in�i�tec:t) ·· . .  

100 d/min/100 crn2 

100 d/min/100 cm2 

100 d/min/1 00  cm2 

. . 

Precblon Req't 

. .. 
(•/• RPD) 

. ,  

NIA 

NIA 

NIA 

. . 

Accuracy Req't 
(% Recovery) 

. , 
: 

NIA 

NIA 

NIA 

91bc prchmmmy actJon level is lhc lowest regulatory I risk-based value used to determmc appropriate analytical rcquucmcnts (e.g., detection luruts) and arc consistent with tho.!c prcxnted m the 
Focllled Feasibility Study for the 200-UW-l Operable Unit (DOEJRL-2003-23). Units are in mi/kg unless othawisc specified. 

'All four-digit numbers refer to SW-146, T,u Mttlt«ufor Evalllaf/ng Solid Waste, Plrystcal/Chtmica/ Mtlhatb. For Test Method 200.8, see EPA/600/R-9411 1 1, Mtthothjor tht De1,,.,,,tnatl0ft of 
Metals In EnviroMltntal Sompla, SupJUIMIII I; for Test Mefhod 300.0, sec EPA/600/4-79/020, Mtthrxh qf Chtmlcal A11alysu of Waler and Wa.rte.r; fur Test Methods 353.112/3, sec 
EPA/600/4-79/020 and EPA/600/R-93/100, Mttlrodsfor tit, Detu-111/nalton of Inorganic Substancei In Envlronmtnlal &m,pk1. 

-Waste management contaminant of interest; not a human health or ecological rislc elmer. 
'sufficient contaminant dD already exist to support rancdilllion and/or WIL'!lle management decisions� no additional analytical dlla are required. 
�e reported results will include Ill McthOd 8 IS I habicides. 
'The reported results will include all Method 8081 pcstic:idcs. 

CV AA • cold vapor atomic absorption. ICP = inductively coupled pluma. 
dlmin • disintegrations per minute. MS mas spcctromctry. 
IC ion c:hromatography. NIA • not applic:ablc. 

Nal • sodium iodide. 
NWTPH-D • northwest total petroleum llydroc:arbons-dicsel. 
RPD "' relaivc percent difference. 

0 

! 
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lA 
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Table 2-2. Sample Preservation, Container. and Holding Time Guidelines. 

Analyta 
Bottle 

Amount ..., · Pacldnc : . : lioldln1 Time M1tri1 Preservation Requirements. -_ . . Number · .Type 

Radlonuclldes 
Americium-24 J Soil 1 GIP 10-1000 g None None · 6 months 
Cesium-137 Soil 1 GIP 100-1500 g None None 6 months 
Cobalt-60 Soil l GIP 100-1500 g None None 6 months 
Europium-152 Soil 1 GIP 100-1500 g None None 6 months 
Europium- I S4 Soil l GIP 100-1500 g None None 6 months 
Eurooium-155 Soil I GIP 100-1500 g None None 6 months 
Neotuniwn-23 7 Soil I GIP 10-1000 g None None 6 months 
Plutonium-238 Soil l GIP 1 0-1000 lZ None None 6 months 
Plutonium-239/240 Soil I GIP 10-1000 11: None None 6 months 
Sr-90 Soil I GIP 10-1000 2 None None 6 months 
Technetium-99 Soil I GIP 10-1000 g None None 6 months 

Uranium-233/234 Soil l GIP 1 0-1000 1t None None 6 months 
Uranium-235 Soil I GIP 1 0-1000 g None None 6 months 
Uranium-238 Soil t GIP 10-1000 11: None None 6 months 
N onr1dlonnclides 
Asbestos Soil l G 40 g None Cool 4 °C 14 days 
PCBs Soil I aG 1 20 g  None Cool 4 °C 14/40 days 

Pesticides Soil t aG 250 g None Cool 4 °c · 14/40 days 
Herbicides Soil l aG 300 mL None Cool 4 °C 14/40 days 
Tributyl phosphate Soil I aG 250 g None Cool 4 °C l4/40 days 
ICP metals Soil l GIP 10-SOO g None None 6 months 
Mercurv Soil l G 5-125 g None None 28 days 
NWTPH-D Soil I G 12S-250 g None Cool 4 °C 14 days 
300.0 • - nitrate Soil I GIP 50-100 g None Cool 4 °C 48 hours 
3S3.N • - nitrate + nitrite Soil I GIP S0-100 g None Cool 4 °C 28 days 

. . . • Optimal volumes, which may be ad Justed downward to accommodate the poss1b1bty of 1ctricval of small amount of 51111>lc . 
Minimnn sample size will be defined in the Sampling Authoriution Form.· · 

"Mixed soil samples may be obtained and submitted to the analytical laboratory for analyses for specific amlytes including: 
Radionuclide& - 100 g of soil for all radionuclides (� C-14, tritium, and Tc-99; they require approximately 10  g each sample); 
Chemicals - a IO g soil sample is requind for all lCP analyses, 1 10  g soil sample is required for IC anion analysis. a S g soil sample 
for bexavalent chromium analysis, 1 IO  g soil sample for NWTPH-D analysis, and 125 g soil samples for Method 8270 analyses 
(SW-846, Test Medwds for Evaluating Solid Wa.ste, Physlc.aVChemical Me1hods)

'. 

• For Test Method 300.0, see EPA/600/4-79/020, Methods of Cltffltlcal A.nalysls of Wow and Wa.rtu; for Test Methods 3,3.N, 
sec EP A/600/4-79/0i0 and BP A/600/R-93/l 00, Methods for tlu, Determination of Inorganic Substanca in Environmental San,plu. 

aG • amber glass. 
G - glass. 
IC • ion c:hromatography. 
ICP inductively coupled plasma. 

2.1.1 Project/f ask Organization 

NW'IPH-D • northwest total petroleum b)'drocarboas-diesel . .  
P • plastic. 
PCB . • polychlorinated biphenyl. 

The prime contractor (PHMC) to RL or its approved subcontractors will be responsible for 
collecting, packaging, and shipping soiVdebris samples to the laboratory. Detailed 
responsibilities of those involved in all aspects of the sampling and analysis, from sample 
collection to disposition, including data generation and acquisition, assessment and oversight, 
and data validation and usability, are described in applicable implementing internal work 
requirements and processes. 

2-7 
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The detection limits and precision and accuracy requirements for each analysis to be perfonned 
are summarized Tables 2-l a  and 2-lb. 

2.1.3 Special Training Requirements and Certification 

• Training and certification requirements are established in internal work requirements and 
processes that provide the training and qualification programs for project personnel who· operate, 
· support, or supervise D&D project activities and satisfy multiple training drivers imposed by the 
Project Hanford Management Contract (including applicable CFRs, DOE Orders, ANSI/ ASME 
Standards, and WAC requirements}. In addition, the 200-UW-1 Operable Unit project site 
specific health and safety plan, work packages, permits, and job hazards analysis forms will 
provide additional training requirements. A 200-UW-1 Operable Unit project D&D training 
matrix will be prepared to summarize and reference the specific training requirements for all 
personnel for each phase of the project. · 

Field personnel typically will have completed the following training before starting �ork: 

• Occupational Safety and Health Administration 40-hour Hazardous Waste Worker 
Training 

• 8-hour hazardous waste worker refresher training (as required} 
• Radiation Worker II Training 
• Hanford General Employee Training. 

Field personnel training records will be documented and kept on file by the training organization. 

2.1.4 Documentation and Records 

Documentation and records, regardless of media or format, arc controlled in accordance with 
internal work requirements and processes that are comprised of a collection of document control 
systems and processes that use a graded approach for the preparation, review, approval, 
distribution, use, revision, storage/retention, retrieval, disposition, and protection of documents 
and records generated or received in support of PHMC work. 

2.2 DATA/MEASUREMENf ACQUISITION 

The following subsections present the requirements for sampling methods, sample handling and 
custody, analytical methods, and field and laboratory quality control. Instrument calibration, 
maintenance supply inspections, and data management requirements also are addressed. 
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The Sample Data Tracking System database will be used to track the samples from the point of 
collection through the laboratory analysis process when the results will be used for future 200-
UW-1 OU activities. The.Hanford Environmental Information System (HEIS) database is the 
repository for laboratory analytical results. The HEIS sample numbers will be issued to the 
sampling organization for this project. For sample results used to manage matrices destined for 
ERDF, HEIS will not be used . . . 

. 2.2.2 Sample Handling, Shipping, and Custody 
Requirements 

Samples are collected, labeled, packaged, shipped, stored, and dispositioned in accordance with 
approved project and analytical laboratory technical work requirements and processes, and/or 
work packages that ensure samples are collected, transferred, stored, and analyzed by authorized 
personnel; that sample integrity is maintained from collection through disposition; and that an 
accurate record of handling and custody is maintained from collection through disposition. 

An unbroken chain of custody is established and documented using internal work requirements 
and processes. All field sampling activities are documented in controlled field logbooks in 
accordance with internal work requirements and processes that, as a minimum, record the names 
of those collecting samples, the date and time samples are collected, the locations samples are 
collected, the sample identification numbers, the sample container type and size, and the 
description o( the sample media. 

2.2.3 Analytical Methods Requirements 

Analytical parameters and.methods are listed in Tables 2-la and 2-lb. 

2.2.4 Quality Control Requirements 

Quality Control must be provided in the field and laboratory to ensure that reliable data are 
obtained. When performing this field sampling effort, care shall be taken to prevent the 
cross-contamination of sampling equipment, sample bottles, and other equipment that could 
compromise sample integrity. Deviations shall be controlled and documented in accordance 
with requirements for managing field logbooks. · · 

Analytical laboratories implement the QC requirements specified in their Quality Assurance 
Plans. Quality control of radiological surveys is implemented in accordance with internal work 
requirements and processes that satisfy minimum requirements established by 10 CFR 835, 
Occupational Radiation Protection Final Rule, and provide the basis for consistent and unifonn 
implementation of radiological control requirements. 

Table 2-3 lists the field quality control requirements for sampling. If disposable (i.e., single use) 
or dedicated equipment is used, equipment rinsate blanks are not required. If volatile organic 
compound samples are not collected, field trip blanks are not required. The collection of quality 
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control ·samples for onsite measurements is not applicable to field-screening techniques 
described in this plan. 

Table 2-3. Field Quality Control Requirements . 
. · : Sample Type Frequency 

Duplicate 5% (1 sample in 20) 

Equipment rinsate A3 required (about 5%) 
blank 
Field trip blank One per day when volatile 

�rganic analytes are sampled 

. . .  . ' 

. . . . Purpose _ . . . .  . . . . . 

Check the precision of the laboratory 
analyses. 
Check decontamination process 
effectiveness. 
Check for contamination during transport. 

Field Duplicates. Field duplicates provide information regarding the homogeneity of the sample 
matrix and.also may provide an evaluation of the precision of the analysis process. Field 
· duplicates will be retrieved from sample intervals using the same equipment and sampling 
technique. The duplicates should be collected from areas expected to be contaminated. so that 
valid comparis9ns between the samples can be made (i.e., at least some of the COCs will be 
above the detection limit). Field duplicates for soil are collected and homogenized before being 
divided into two samples in the field. If volatile organic analyte (VOA) samples are required. 
they should be collected prior to homogenization . . The duplicate samples will be sent to the 
primary laboratory in the same manner that the routine site samples are sent. 

Equipment Rinsate Blanks. Equipment rinsate blanks are used to verify the adequacy of 
sampling equipment decontamination procedures. Equipment blanks will consist of deionized 
water washed through decontaminated sampling equipment, placed in containers, and analyzed 
for the COCs identified for the waste site being sampled. 

Prevention of Cross-Contamination. Care will be exercised to avoid the following ways in 
which cross-contamination or background contamination may compromise the samples: 
(1) improperly storing or transporting sampling equipment and containers; (2) contaminating 
equipment or sample bottles by exposing them to contamination sources, such as uncovered 
ground; (3) handling bottles or equipment with dirty hands; or (4) improperly decontaminating 
equipment before or between sampling events. 

2.2.5 Instrument Testing, Inspection, and 
Maintenance Requirements 

All onsite environmental instruments and measuring equipment are tested, inspected, and 
maintained in accordance with the manufacturers' requirements and in. accordance with approved 
work packages. The results of tests, inspections, and maintenance activities � documented in 
logbooks and/or work packages. 

Analytical laboratory instruments and measuring equipment are tested, inspected, and maintained 
in accordance with the laboratories' quality assurance plan. Daily response checks for 
radiological field survey instruments are performed in accordance with approved work packages. 
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All onsite environmental instruments and measuring equipment are calibrated in accordance with 
internal work requirements and processes and/or work packages that provide direction for 
equipment calibration or verification of accuracy by analytical methods. The results of 
calibrations are documented in logbooks and/or work packages. 

Analytical laboratory instruments and measuring equipment are calibrated in accordance with the 
laboratories' quality assurance plan. Calibration of radiological field survey instruments on the 
Hanford Site is performed under contract by PNNL or by the PHMC on an annual basis, as 
specified in the program documentation. 

2.2. 7 On site Measurements Quility Control 

The collection of quality control samples for onsite measurements is not applicable to 
field-screening techniques. Field-screening instrumentation will be calibrated and controlled 
according to the manufacturer instructions. Field measurements will be conducted according to 
internal work processes and requirements. 

2.2.8 Inspection/Acceptance Requirements for 
Supplies and Consumables 

Supplies and consumables procured by the PHMC, which are used in. support of sampling and 
analysis activities, are procured in accordance with internal work requirements and processes 
which describe the PHMC acquisition system and the responsibilities and interfaces necessary to 
ensure structures, systems, and components, or other items and services procured/acquired for 
the PHMC meet the specified technical and quality requirements. Th.e procurement process . 
ensures that purchased items and services comply with applicable procurement specifications. 
Supplies and cons�ables are checked and accepted by users prior to use. 

. . ' 

Supplies and consumables procured by the analytical laboratories are procured, checked, and 
used in accordance with their Quality Assurance Plan. 

2.2.9 Sample Preservation, Containers, and Holding 
Times 

Sample preservation, container, and holding time guidance is summarized in Table 2-2. Final 
sample collection requirements will be identified on the Sampling Authorization Fonn (SAF). 
Should there be conflicting guidance between this SAP and the SAF regarding preservation, 
containers, or holding times, the SAF will take precedence. 
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The PHMC compliance and quality programs group may conduct random surveillance and 
assessments to verify compliance with the requirements of this SAP, project work packages, the 
project quality management plan, procedures, and regulatory requirements. 

Deficiencies identified will be reported to the 200 Areas task lead. When appropriate, corrective 
actions will be taken by the project engineer in accordance with internal work processes and 
procedures to minimize recurrence. 

2.3.2 Reports to Management 

Management will be made aware of all deficiencies identified by self-assessments. Identified 
deficiencies will be reported to the 200 Areas task lead. 

2.4 DATA VERIFICATION, USABILITY, 
. VALIDATION, MANAGEMENT, AND 
REVIEW 

2.4.1 Data Verificadoo and Usability Methods 

Data review and verification will be perfonncd by the laboratory to confirm that the sampling 
and chain-of-custody documents are complete, the sample number is tied to the sampling 
location, the required holding times were met, and the analyses met the data quality requirements 
specified in this SAP. 

All data verification and usability assessments will be performed in accordance with approved 
work processes and requirements. 

2.4.2 Data Validation 

Validation will be perfonned on completed laboratory data packages by qualified personnel or 
by a qualified independent contractor. Validation will consist of verifying required deliverables, 
requested versus reported analyses, and transcription errors. Validation also will include the 
evaluation and qualification of results based on holding time, method blanks. matrix spikes, 
laboratory control samples, laboratory duplicates, and chemical and tracer recoveries, as 
appropriate to the methods used. No other validation or calculation checks will be perfonned. 
At least 5 percent of all data will be validated. 

Data verification and validation shall be perfonned in accordance with EPA QA/G-8, Guidance 
on Environmental Data Verification and Data Validation (EPA 2001 ). A validation performed 
in a comparable marmer to Level C will be perfonned on onsite laboratory analyses. This allows 
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the review of all QC data, transcription error verification, and holding time review. This level is 
the middle validation level and does not require review of raw data and recalculation of data. 
Should problems arise from the Level C review, the project reserves the option to review or 
recalculate. No validation for field-screening data or quick tum-around (e.g., 7-day tum-around) 
data will be performed. · 

2.4.3 Data Management and Review 
. . 

Data resulting from the implementation of the SAP will be.managed and stored by the 
organization in accordance with document control and record management systems that define 
requirements for managing the generation, identification, transfer, protection, storage, retention, 
retrieval, and disposition of DOE records. 

All validated reports and supporting analytical data packages shall be subject to final technical 
• review by qualified reviewers before submittal to regulatory agencies or inclusion in reports or 

technical memoranda, at the direction of the project task lead. Electronic data access, when 
appropriate, shall be through computerized databases. Where electronic data arc not available, 
hard copies will be provided in accordance with Section 9.6 of the Hanford Federal Facility 
Agreement and Consent Order (Tri-Party Agreement) Action Plan (Ecology ct al. 1998). 

All validated reports and supporting analytical data packages will be retained and dispositioned 
in �cordance with established docwnent �ntrol and record management systems. 

2.4.4 Data_ Quality Assessment 
. . 

The data quality assessment process is used to dctennine if the data are adequate to support the 
remedial· action decisions established in the DQ0 process. The data quality will be assessed in 
accordance with internal work processes and requirements. 

2.S TECHNICAL PROCESSES AND · 

SPECIF1CATIONS 

Soil sampling and field measurements will be conducted according to the following approved 
work processes: 

Sample Location. Borehole, test pit, and drive casing locations will be staked and labeled by 
the technical lead or field team leader. After the locations have been staked, minor location 
adjustments are allowed to avoid unsafe conditions, structural interference, or utilities. Minor 
sample location changes that will not affect the DQOs only require the approval of the project 
engineer. Significant changes to sample locations that will impact the DQOs require project 
manager and decision-maker (RL, Ecology, and EPA) concurrence. 

Before invasive sampling activities are begun (i.e., boreholes, test pits, or drive casings) surface 
geophysical and radiation surveys must be conducted. The surface geophysical surveys will be 
conducted using ground-penetrating radar and/or electromagnetic imaging and will aid in 
verifying waste site construction and geometry and in selecting sampling locations to avoid 
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Drive casing geophysical logging (DCGL) is required to resolve historical data inconsistencies 
that could affect health and safety docwnent preparation at the UPR-200-W-8 and 
200-W-71 Trench waste sites. The DCGL results are required to determine the appropriate 
sampling approach for these two sites {e.g., test pits, GeoProbe, 1 or soil borings) from a worker 
safety perspective. In addition, the DCGL results could be useful in identifying sampling zones. 

Sample Identification. The Sample Data Tracking System database will be used to track the 
samples through the collection and laboratory analysis process. The HEIS database is the 
repository for the laboratory analytical results. HEIS sample numbers will be issued to the 
sampling organization. Each sample will be identified and labeled with a unique HEIS sample 
number. The sample location, depth, and corresponding HEIS numbers will be documented in 
the _sampler's field logbook. 
. . 

Each sample container will be labeled with the following information, ·using a waterproof marker 
on firmly affixed, water-resistant labels: 

• HEIS number 
• Sample collection date/time 
• Name/initials of person collecting the sample 
• Analysis required 
• Preservation method, if applicable. 

Field Sampling Log. All information pertinent to field sampling and analysis will be recorded 
in bound logbooks in accordance with applicable internal work processes and requirements. The . 
sampling team will be responsible for recording all relevant sampling information. Entries made 
in the logbook will be dated and signed by the individual who made the entry. · 

Sample Custody. A chain-of-custody record will be initiated at the time of sampling and will 
accompany each set of samples shipped to the laboratory. The analyses requested for each 
sample will be indicated on the accompanying Chain of Custody/Sample Analysis Request form. 
Chain-of�custody procedures will be followed throughout sample collection. transfer, analysis, 
and disposal to ensure that sample integrity is maintained. Each time responsibility for custody 
of the sample changes, the new and previous custodians will sign the record and note the date 
and time. The sampler will make a copy of the signed record before the sample is shipped and 
will transmit it to Environmental Information System (EIS) Sample and Data Management 
within 24 hours of shipping. 

A custody seal {i.e., evidence tape) will be affixed to the lid of each sample jar in a manner that 
would indicate tampering. The container seal will be inscribed with the sampler's initials and the 
date sealed For samples collected inside a glovebag or glovebox to control radiological 
contamination and ''bagged out," the evidence tape may be affixed to the seal of the bag. 1bis 

1GeoProbe is a registered trademark of GeoProbe Systems, Salinas, Kansas. 
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will eliminate problems associated with contaminated soils adhering to the custody tape while 
inside the glovebag/glovebox. 

Sample Containers and Preservatives. Level I EPA precleaned sample containers will be used 
for soil samples. Container sizes may vary, depending on laboratory-specific volumes needed to 
meet analytical detection limits. If, however, the dose rate on the outside of a sample jar, or the 
curie content, exceeds levels accep�able by an offsite laboratory, the sampling lead and task lead 
can send smaller volumes to the laboratory after consultation with EIS Sample and Data 
Management to detennine acceptable volumes. Preliminary container types and volumes are 
identified in Table 2-2. Final container types and volumes will be provided on the SAF. 

. . 
Sample Shipping. A radiological control technician (RCn will survey each sample jar to verify 
that the container is free of smearable surface contamination. The RCT also will measure the 
radiological activity on the outside of the sample container (through the container) and will mark 
the container with the highest contact radiological reading in either disintegrations per minute or 
millirem per hour, as applicable. Total activity analysis performed by the Radiological Counting 
Facility, the 222-S Laboratory, or another suitable onsite laboratory will be used for determining 
U.S. Department of Transportation shipping criteria. This infonnatiori, along with other data that 
may prequalify the samples, will be used to select proper packaging. marking, labeling, and 
shipping paperwork in accordance with U.S. Department of Transportation regulations (49 CFR, 
"Transportation") and to verify that the sample can be received by the offsite analytical 
laboratory. The sampler will send copies of the shipping documentation to EIS Sample and Data 
Management �ithin 24 hours of shipping. 

As a general rule, samples will be sent to the Waste Sampling and Characterization Facility 
(WSCF). Samples with activities less than 1 mR/h may be shipped to an offsite laboratory. 

· Samples with activities between 1 mR/h and 10  mR/h also may be shipped to an offsite 
laboratory, but must first be evaluated by EIS Sample and Data Management. Samples with 
activities greater than 10 mR/h will be sent to an onsite laboratory arranged by EIS Sample and 
Data Management. · 
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3.1 SAMPLING OBJECTIVES 
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The primary objective of the field sampling plan is to clearly identify and describe the sampling 
and analysis activities that will be conducted to support 200-UW-1 OU remedial action 
decisions. The field sampling plan uses the sampling approaches .developed in the DQO process 
and subsequent worlcshops with RL, EPA, and Ecology as the_ basis for the site-specific sampling 
plans presented in the following sections. 

3.1.1 Field Measurements 

Surface Radiation Survey. A surface radiation survey will be performed at each waste site to 
document existing surface contamination and to support preparation of supporting health and 

• safety-documentation. · Surface radiation surveys will be conducted by qualified RCTs in 
accordance with internal work processes and requirements. A survey report will be prepared for 
each site. Post-sampling surveys also will be performed at each sampling site to ensure that 
sampling activities have not contributed to surface contamination. 

Soil Screening. The field action level for radionuclide screening is twice background. Intervals 
above this field action level will be assessed for sampling by the field geologist. All samples, 
borehole cuttings, and excavated test-pit materials will be field screened for evidence of 
radioactive contamination by an RCT or other qualified personnel. Surveys of these materials 
will be conducted with field instruments and visual observations. Potential screening 
instruments are listed in Table 3-1 with their respective detection limits. The RCT.will_ record all 
field measurements, noting the depth of the sample and the instrument reading. 

Measurement Type 
Exposure/dose rate 

Contamination level 

Contamination level 

Tabl 3 1 F' Id S M thods e 1e - creenmg e 
Emission Type . . . Method/Instrument 

B.eta/gamma RQ..20/R.O-03 portable ionization 
chambd 

Alpha/beta-gamma E--600 rate meter with a 
SHP380-A/B scintillation probe• 

Gamma SPA-3 Nal detectot 

Detection.Limit 
O.S mrcm/h 

100 d/min 
1,921 d/min 

2x backgrOQDd 

88.0-20, RO-03, E-600, SHP380-A/B, and SP A-3 arc trademarks of Eberline Instruments, a 
subsidiary ofThenno Electron Corporation, Waltham, Massachusetts. 

Nal = sodium iodide. 

Before sampling begins, a local background activity reading will be taken at a location selected 
in the field. Field screening and interpretations of geologic conditions will be used to identify 
the bottom of the waste site (i.e., crib/trench), adjust sampling points if needed, assist in 
detennining sample shipping requirements, detennine equipment/personnel decontamination 
needs, and support worker health and safety monitoring. The site geologists will use 
professional judgment and screening data to finalize sampling decisions. 
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Ground-Penetrating Radar. Ground-penetrating radar (GPR) analyses will be used to help 
establish waste site boundaries, identify the locations of underground anomalies ( e.g., structures 
or geological changes), �d to refine sampling approaches (e.g., borehole locations, test pit 
requirements, and sampling depths). 

Field-screening instruments will be used, maintained, and calibrated in accordance with the 
instrument program, manufacturer's specifications, and other approved procedures. The field 
geologist will record field-screening results on the borehole log. 

3.1.2 Soil Sampling and Analysis 

The general intent of the design is to begin sampling at the most contaminated part of a site and 
continue sampling at pre-established depth and/or lateral intervals (based on the site conceptual 
contaminant distribution model, results of nearby borehole logs, and professional judgment). 
The zone of highest expected contamination likely will contain low-mobility contaminants. 
Additional samples above, below, or away from this zone of highest contamination will be 
collected based on characteristics exhibited during· the field-screening activities and geologic 
observations. Additional samples may be collected and analyzed at the discretion of the field 
engineer/geologist, based on field conditions, measurements; or observations made during the 
conduct of remedial investigations. All appropriate data, including the rationale for collecting · 
specific samples, will be recorded in field notebooks. 

The release point or bottom of each waste site is considered. a critical sample point, because the 
highest COC levels are expected to begin at this location. Samples from 4.6 m (IS ft) below 
ground surface (bgs) and 7.6 m (25 ft) bgs also are considered critical sampling points for 
evaluating exposure scenarios and remedial alternatives. Samples from depths greater than 
7.6 m (25 ft) bgs will be used to verify the conceptual contaminant distribution models, support 
remedial action alternative decisions, and evaluate potential groundwater impacts. 

Borehole sampling will be performed. in accordance with.internal work processes and 
requirements, using a split-spoon sampler. The split-spoon samplers will be equipped with four 
separate stainless steel or transparent polycarbonate (LEXAN1 or equivalent liners). Only 
seamless stainless steel liners will be used for VOA samples. With the exception of the VOA 
samples; soil will be transferred to a precleaned stainless steel mixing bowl, homogenized., and 
containerized in accordance with the sampling procedure. All soil samples collected, whether 
planned or discretionary, will be analyzed as required by the waste control plan.. If sample 
volume requirements cannot be met, constituent priorities are presented in Table 3-2. When a 
specific sampling depth is designated, then the sample shall be collected starting one foot above 
the designated depth to one foot below the designated depth. · 

1I.EXAN is a registered trademark of General Electric Company, New Y Ott, New York. 
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Test pit and surface soil sampling will be conducted according to internal work processes and 
requirements. Soil will be transferred to a precleaned stainless steel mixing bowl, homogenized, 
and containerized in accordance with the sampling procedure. All soil samples collected, 
whether planned or discretionary, will be analyzed as required by the waste control plan. If 
sample volume requirements cannot be met, constituent priorities are presented in Table 3-2. If 
health and safety concerns preclude test pit sampling at the UPR-200-W-8 or 200-W-71 Trench 
waste sites, an alternate sampling approach will be developed in consultation with health and 
safety staff. 

Investigation-derived waste generated will be handled according to WMP-18128, Waste Control 
· Plan for the U Plant Closure Area Waste Sites. 

· Preshipment Sample Screening. A representative portion of each sample to be shipped to an 
offsite laboratory will be submitted to the Radiological Counting Facility, 222-S Laboratory, or 
other suitable onsite iaboratory for total activity analysis before it is shipped. Total activities will 
be used for sample preshipment characterization. Samples that slightly exceed the 
offsite-laboratory size criterion may be reduced in volume to allow offsite shipment. Onsite and 
offsite laboratories will be identified before field activities are initiated and will be mutually 

' acceptable to the EIS Sample and Data Management group and to the task lead. . . · 

Sample storage and shipping will be according to internal work processes and requirements. 
Samples exceeding 0.5 mrem/h will be stored at a temporary radioactive material storage area at 
the sampling location until they are shipped to the laboratory. Samples less than 0.5 mrem/h will 
be stored at the sample storage and shipping facility until they are shipped to the laboratory. 

3.L3 Geophysical Logging 
. . 

Borehole and Drive Casing Logging 

When specified in Table 3-2, the planned boreholes and drive casings will be geophysically 
logged with a high-resolution spectral gamma-ray logging system to determine the vertical 
distribution and concentration of gamma-emitting radionucJides in accordance with approved 
geophysical logging subcontractor procedures. Relative soil moisture will be evaluated using a 
neutron logging tool. The boreholes and drive casings will be logged before the casing is 
telescoped and before the borehole is abandoned. The starting point for logging will be 
recorded; this is usually ground surface or top of casing. Downhole tools and cable will be 
cleaned between boreholes/drive casings (after each sample site is finished and before moving to 
the next sample site). 

Geophysical Logging to Support Health and Safety 

Geophysical logging for up to six direct-push drive casings is required before test pit or test 
trench activities are initiated at UPR-2� W-8 and 200-W-71 Trench to support worker health 
and safety document preparation. The casings will be pushed to a maximum depth of 25 ft bgs 
(the anticipated depth limit for test pit excavation) and logged with a 3.8 cm (1 .5-in.) outer 
diameter bismuth-germinate gross gamma scintillation detector (or equivalent). If the logging 
results indicate health and safety concerns and preclude test pit sampling, an alternate sampling 
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approach will be developed in consultation with health and safety staff, RL, EPA, and Ecology. 
The logging results also will be used to identify appropriate waste site sampling zones. 

3.1.4 Surveying 

The location of all planned sample locations will be surveyed after the sampling and 
abandonment activities are completed. Surveys will be perfonned according to internal work 
processes and requirements. Data will be recorded in compliance with NA VD88, North 
American Vertical Datum of 1988, and with NAD83, the Washington State Plane {South Zone) 
North American Datum of 1983, with the 1991 adjustment for horizontal coordinates. All survey · 
data will be recorded in meters and feet. 

3.1.S Waste Management Sampling 

A supplemental DQO process was conducted by the project team to· identify additional 
contaminant analyses required to support waste designation, disposal, and management decisions 
in accordance with Environmental Restoration Disposal Facility requirements. This 
supplemental DQO process culminated in the waste control plan {WMP•l8128) which was 
reviewed and approved by RL and Ecology. 

This process included a review of the CO PCs identified for the 200-UW • 1 OU soil waste sites, 
particularly those that were excluded in the initial DQO process. Of the 3 1  contaminants initially · 
excluded, 2 1  still were of concern for waste.designation/disposal decisions. Waste profiles 
WP-216U8001, Waste Profile/or the 216-U-8 Crib; WP-216U12001,  Waste Profile for the 
216-U•ll Waste Site; WP-216U4001,  Waste Profile/or the Borehole 299-Wl9-98 ofthe 
216-U-4 Site; and/or WP•299W1996001, Waste Profile/or the 299-W19-96 Borehole 
(216-U-1&2 Waste Sites), were consulted in evaluating the excluded contaminants, and it was 
determined that most of the initial contaminant exclusions were valid. The contaminants 
requiring data to support remediation and waste management decisions for the 200-UW•l OU 
waste sites are presented in Table 3-2. 

The majority of the waste management data needs were addressed by the COC list developed in 
. the initial DQO {CP-1 6244). Subsequent waste management data needs have been addressed by 

adding several of the initially excluded COPCs {e.g., chromium, antimony, and thallium) to the 
RTD waste site analyte lists. The other initially excluded COPCs were added to the analyte lists 
for select waste sites that are representative of the other sites addressed in this SAP as follows. 

• Tributyl phosphate will be analyzed at the 216-U•5, 21 6-U.6, and 216-U-15 Trenches, 
because these were the only three sites where this compound reportedly was used 
{DOFJRL-96-81, Waste Site Grouping for 200 Areas Soil Investigations, and 
DOFJRL..98-28.) 

• Polychlorinated biphenyls (PCB), pesticides, and herbicides will be analyzed at the 
200-W-42 Vitrified Clay Pipeline from surface soils {O to 2 ft bgs) just below the 
stabilization layer. This site is expected to-be contaminated by these compounds based 
on existing site information and process history {BIIl-00621, RARA FY 1995 Summary 
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Report). The PCB/pesticide/herbicide profile for 200-W-42 Vitrified Clay Pipeline can 
be applied to other site wastes for waste management purposes. 

• Asbestos will be analyzed at 200-W-71 Trench, because this was a debris disposal site 
where asbestos would be expected {DOE/RL-96-8 1). This site represents maximum 
contamination for these compounds relative to the other waste sites, so the asbestos 
profile can be applied to the other site wastes: 

The site-specific contaminant lists are �ummarized in Table 3-2. 

3.1.6 Science and Technology Program Sampling 
Requirements 

The Hanford V adose Zone Science and Technology (S&T) Program may request sample 
. material from the 200-UW-1 OU remedial investigation to use in studying groundwater or other 

waste-related issues. If practicable, additional soil samples would be collected. Chains of 
custody would be prepared when the samples were collected, and the samples would be 
transferred to the S&T Program. Once the samples were transferred, the S&T Program would be 
responsible for sample management, storage, analysis, and disposal according to their own 
sample.management, disposition, and waste management plan. The waste management plan will 
be prepared by the S&T Program and approved by RL and the appropriate regulatory agencies · 
before 200-UW-l OU samples arc collected. Sample collection is contingent on the availability 
of S&T Program funding to support collection and analysis. 

3.2 SAMPLING LOCATIONS AND FREQUENCY 

Table 3-2 lists the sampling techniques and the samples required for the 200-UW-l OU waste 
sites. Table 3-3 summarizes the number of samples and the quality assurance/quality control 
samples required for each waste site. While it is expected that the sample locations will be 
sampled once, all the waste sites are accessible and additional sampling may be conducted if the 
initial results prove ·to be insufficient to support site remediation decisions. Sample locations for 
the waste sites (plan and profile views) are presented in Appendix A 
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Waste Site 
Sample 

Collection 
Methodology 

Table 3-2. 200-UW-l OU Sampling Plan Summary. (6 Pages) 

Sample 
Location 

i . . .. . .. . .  
MaL Depth · · '· 

(bp) of Sample Interval Depth 
Investi- (ft) bp 
1atlon 

. .  · '  

Analyte List 

Sites Identified for Engineered barrierpln& 
216-U-l & GPR. SRS, Figure A-8 50 ft 
216-U-2 Drive Casing, 

push, auger or 
drilling 
technique 

Drive casing continuous Spectral G� Logging System for Cs-137 and U-238/U-235. 
spectral gamma log1, 

Soil Samples: Tc-99", nitrogen as nitrate/nitrite, mercury, 
Collect soil samples at 1 1, cadmium, uranium (metal), U-235, U-238 antimony and arsenic. 
3 1 ,  3�, and 45-feet bgs for . Ecology requested reporting other metals from the ICP/MS locabon C4712 and at -45- method such as barium. chromium (total), cobalt. copper, lead, 
feet �gs for other 8 manganese, nickel, selenium, silver, strontium, thallium, titanium, 
locations. · vanadium. and zinc (which the lab will report but not do QC runs 

· since they are not COPCs). 
To support waste management decisions the following COis 
would also be analyzed: acetone, bromomethane, chloromethane, 
Di-n-butylphthalate, methylene chloride, pentachforophenol 
(D037), tetrachloroethene (0039), and toluene. 

If insufficient sample volume is a problem, the priority 
contaminants are Tc-99, antimony, arsenic, mercury, and 
cadmium. 
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;• Sample 
Wute Site CoUectloa 

Methodology 

216-U-8 GPR. SRS, 

Drive Casing, 
push, auger or 
drilling 
technique 

• 

Table 3-2. 200-UW-l OU Sampling Plan Summary. (6 Pages) 
' 

' MaL Dcpth :, .. · ·. 
Sample (bgs) of Sample Interval Depth 

Location Iavestl- (ft)bgs 
cation 

Figure A-6 50 ft Drive casing continuous 
spectral gamma log" 
Collect soil samples at 2, 
38, and 45-feet bgs for. 
location C-4717 and at 
-45-feet bgs for other 7 
locations. 

.. : . .  
. .  : ' '• ... 

Analyte Lise 

Spectral Gamma Logging System for Cs-137 and U-238/U-235. 
Soil Samples: Tc-99°, nitrogen as nitrate/nitrite, mercury, 
cadmium, uranium (metal), U-235, U-238 antimony and arsenic. 
Ecology requested reporting other metals ftom the ICP/MS 
method such as barium, chromium (total), cobalt, copper, lead, 
manganese, nickel. selenium, silver, strontium, thallium, titanium, 
vanadium, and zinc (which the lab will report but not do QC runs 
since they are not COPCs). 
To support waste management decisions the following COis 
would also be analyzed: acetone, bromomethane, chloromethane, 
Di-n-butylphthalate, methylene chloride, pentachlorophenol 

· (0037}, tetrachloroethene (0039), and toluene. · 
. . 

If insufficient sample volume is a problem, the priority 
contaminants are uranium (metal), U-235, U-238, nitrogen as 
nitrate/nitrite, antimony, arsenic, mercury, and cadmium. 
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Table 3-2. 200-UW-l OU Sampling Plan Summary. (6 Pages) 
: . t. ;Mu. Depth , : 

Sample 
Wute Site <:;ollectlon 

Sample (bp) of 

MethodolCJIY Location Investi-
gatlon . . 

2 16-U-1 2  GPR, SRS, Figw-c A-9 50 ft 
Drive Cuing, 
push, auger or 
drilling 
technique 

24 I -U-361  GPR, SRS, Figure A-8 NIA 
Drive Casing 

Sites Identified for Remove!Treat/Disposc 
200-W-42 GPR, SRS, Figure A-6 -200 ft 

Borehole 

200-W-77 GPR. SRS Figure A-7 NIA 
200-W•85 GPR, SRS Figurc A-4 NIA 

200-W-87 QPR, SRS Figurc A-4 NIA 

2 16-U-4B . GPR, SRS Figure A-2 NIA 
2 16-U-5 GPR Figure A-5 NIA 

. �--.� ... 
' .. ! 

' '  . .  . .. 
i 

Sample Interval Depth 
(ft) bp 

Drive casing continuous 
spectral gamma logb 

Collect soil samples at 19, 
39, and 45-fcet bgs for 
location C4730, and at 
-45-feet bgs for other 7 
locations. 

NIA 

Continuous logb 0-2, 
1 3-1 5.5, 18-20.5, 23-25.5, 
28-30.S, 40-42.S, 
164.5-167, 1 97-199.S 
NIA 

NIA 

NIA 

NIA 

NIA 

: 
:\ . , •. 

. 
. . 

Analyte List• 

" 

Spectral Gamma Logging System for cs�l37 and U-238/1.J-235. 
Soil Samples: nitrogen as nitrate/nitrite. mercury, cadmium, 
uranium (metal), U-235, U-238 antimony and arsenic. 
Ecology requested reporting other metals from the ICP/MS 
method such u barium, chromium (total), cobalt, copper, lead, 
manganese, nickel, selenium, silver, strontium, thalliwn, titanium, 
vanadium, and zinc (which the lab will report but not do QC runs 
since they are not COPCs). 
To support waste management decisions the following COis 
would also be analyzed: acetone, bromomethane, chloromethane, 
Di-n-butylphthalate, methylene chloride, pentachlorophenol 
(0037), tetracbloroethene (0039), and toluene. 
If insufficient sample volume is a problem, the priority 
contaminants are nitrogen as nitrate/nitrite, antimony, arsenic, 
mercury, and cadmium. 

No analytical sampling is proposed for this site (previous data 
from the 216-U-1/2 cribs will fill 241-U-361 data gaps). 

ABenic, Antimony, chromium (total), PCBs, pesticides, 
herbicides, thallium, uranium (metal), nitrogen as nitrate/nitrite, 
and Cs-137. 

No analytical sampling is proposed for this site. 
No analytical sampling is proposed for this site. 
No analytical sampling is proposed for this site. 
No analytical sampling is proposed for this site. 
No analytical sampling is proposed for this site. 
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Waste Site 
· Sample 
Collection 

Methodology 

216-U-6 GPR 

216-U-15 GPR 

UPR-200- GPR, SRS 
W-33 

UPR-200- GPR, SRS 
W-48 

UPR-200- GPR, SRS 
W-5S 

UPR-200- GPR, SRS 
W-1 17  

UPR-200- NIA 
W-163 

200-W-89 GPR, SRS 

UPR-200- NIA 

W-60 

Table 3-2. 200-UW-1 OU Sampling Plan Summary: (6 Pages) 

;Mu,·l)eptlt . ·\· _. . . . ' ·. '  :;'. · .. �_: :_, . ,; 
. (bp} or . Sample latfflal Depth 

. .  . .  ' '  

Sample 
Location Jnvesti- . . (ft) bp 

ption 

Figure A-S NIA NIA 

Figure A-4 NI A NIA 

Figure A-2 NIA NIA 

Figure A-1 NIA NIA 

Figure A-2 NIA NIA 

Figure A-1 NIA NIA 

Figure A-6 NIA NIA 

Figure A-2 N/A NIA 

Figure A-1 NIA NIA 

Analyte List" 

No analytical sampling is proposed for this site. 

No analytical sampling is proposed for this site. 

No analytical sampling is proposed for this site. 

No analytical sampling is proposed for this site. 

No analytical sampling is proposed for this site. 

No analytical sampling is proposed for this site. 

200-W-42 Vitrified Clay Pipeline sampling will address 
UPR-200-W-l 63 data needs 

No analytical sampling is proposed for this site. 

No analytical sampling is proposed for this site. 

Sites Identified for Maintain Existine: Surface Cover. Institutional Controls. Monitoftd Natunl Attenuation 

200-W-71 GPR. SRS, Figure A-3 - 25 ft O, S, IO, 15, 20, 25 Cs-137, asbestos, chromium (total), thallium, arsenic, barium, 

DCGL, Test Pit 
· 

(maximum cadmium, copper, lead, mercury, nickel, selenium, silver, nitrogm 

UPR-200-
W-1 18 
UPR-200-
W-78 
216-U-4 
216-U-4A 

or Test Trench depth target is as nitrate/nitrite, and uranium (metal) 
bottom of 
original 
excavation) 

NIA NIA NIA No analytical sampling is proposed for this site. 

NIA NIA NIA No analytical sampling is proposed for this site 
, 

NIA Figure A-2 NIA NIA Characterized in 1995, no additional data required 

NIA · Figure A-2 NIA NIA Characterized in 1995, no additional data required. 
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Table 3-2. 200-UW-1 OU Sampling Plan Summary. (6 Pages) 

· .MaL Depth Sample 
Waste Site Collection Sample (bp) of 

Methodology Location Investl-
ptlon 

2 16-U-16 GPR, SRS, Figure A-7 -16.S ft 
Borehole 

216-U-p GPR, SRS, Figure A-3 -16.S ft 
Borehole 

UPR-200� GPR, SRS� Figure A-8 so ft 
W-19 Drive Casing 

2607-W5 GPR, SRS, Figure A-8 1 0  ft 
Sludge 

Sites Identified for No Action 
200-W-.56 NIA Figure A-5 NIA 

2607-W7 NIA N/A 

200-W-.57 NIA Figure A-4 NIA 

UPR-200- GPR, SRS, Figure A-3 - 25 ft 
W-8 DCGL, Test Pit (maximum 

depth target. is 
bottom of 
original 
excavation) 

.. . •,• .. ... I . · · .• . : ' . .  
• ! •  • :w, • • • . . .  

. 
' : 

: : · 
. . . . . . . :���

- . : . . 
Sample Interval Depth 

(ft) bgs 

Continuous logb 17-19 . .S, 
22-24.5, 27-29.5, 
101-103.S, 148-1.S0.5 
Continuous logb 20-22.5, 
2.5-27.5, 30-32.5, 60-62.5, 
157-159.5 
Continuous log, one soil 
sample (depth and location 
based on log results) 
Sludge at tank bottom 

NIA 

NIA 
NIA 

~10 ft 

. ' 

:· . . 
Analyte Usf 

Antimony, chromiu� (total), thallium, uranium (metal), nitrogen 
as nitrate/nitrite, Cs-137, U-235, U-238, and Tc-99 

Antimony, chromium (total), thallium, uranium (metal), nitrogen 
as nitrate/nitrite, u;.23.s, U-238, and Tc-99 

Antimony, Chromium (total), thallium, Cs- 137, uranium (metal), 
U-233/234, U-23.S, and U-238 

Chromium (total), thallium, Cs-137, arsenic, barium, cadmium, 
copper, lead, mercury, nickel, selenium, silver, and nitrogen as 
nitrate/nitrite 

No analytical sampling is proposed for this site. Site rejected 
under the MP-14 process. 
No analytical sampling is proposed for this site 
No analytical sampling is proposed for this site. Site rejected 
under the MP-14 process. 
Chromium (total), thallium, Cs-137, arsenic, barium, cadmium, 
copper, lead, mercury, nicke� selenium, silver, nitrogen as 
nitrate/nitrite, uranium (metal), Am-241,  Co-60, Eu-I 52, Eu-1 54, 
Eu-1 55, Np-237, Pu-238, Pu-239/240, �-90, Tc-99, U-233/234, 
U-235, and U-238 
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Table 3-2. 200-UW-l OU Sampling Plan Summary. (6 Pages) 
' .  ·.· . . ;  . : 

. . : 

Max. Depth .. .· , •· Saaiple 
Waste Site CoUection Sample (bgs) of Sample Interval Depth 

Methodology Location lavesti- . (ft) bp . 
gatlon 

• Sec Tables 2-1 a and 2-1 b for detection limits and other analytical parameters. 
11 Continuous spectral gamma Jogging. 

' '  . .  

Analyte List 

c Because the Tc-99 action level (I pCi/g) is lower than the standard lab detection limit ( IS  pCi/g), an effort (increased sample size for extraction 
a:nd/or longcr'scintillation counting time) will be made by the lab to reduce the detecti� limit to better-support design decisions. 

DCGL = drive casing geophysical Jogging. 
GPR = ground-penetrating radar. 
N/ A = not applicable. 
PCB - polychlorinated bipbenyl. 
SRS = surface radiation survey . 
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Table 3-3. Summary of Projected Soil Sample Collection Requirements for Laboratory Analysis. 

Site Number . .  200-W-42 

Number of characteriution samples 8 

Duplicates I 

Equipment blanks . I  

Approximate number of field QC samples 2 

Approximate total number of samples IO 

216-U-l 
. Site Number •nd 

216-0�2 

Number of characteriz.ation samples 12 

Duplicates I 

Equipment blanks 1 

Approximate number of field QC samples 2 

Approximate total number of samples 14 

· · · Site Number 216-U-17 
. . .  

Number of characterization samples 5 
Duplicates l 

Equipment blanks -
Approximate number of field QC samples 1 

Approximate total number of samples 6 

UPR-200-Site Number : W-60 . 

Number of characteri.7.lltion samples 0 

Duplicates -
Equipment blanks -
Approximate number of field QC samples ·-
Approximate total number of samples 0 

QC = quality control. 

· -1�w�sc»·. 
(rejected) 

0 

-
-
-
0 

.. 

· 216-U-5 
. .. 

0 

-
-
--
0 

. • ,  

241-U-361 -

0 

.. 

-· 
-
0 

UPR-200-
: , •W-117 :·· 

0 

-
.. 
-
0 

· l�W�57 
.· {;ejected) 

0 

-
-
-
0 

2i6.U-6 . ·' 

0 

-
-
-
0 

. .  

2601-WS 

1 

-
·-
-
1 

UJ>Il.200-_ 
W�t6J·. : 

· 0 

-
-
-· 
0 

• · 200-w�n 

3 

0 

0 

. 0 

3 

· 216-U-8 
;, 

IO 

I 

I 

2 

12 

UPR-200-. 
W,-8 ,, 

3 

0 
-
0 

3 

. .  
l6'Y7-W7 . . . 

0 

-
' 
-

-
0 

200-W-77 

0 

-
-
-
0 

, 2J6-U-12 . . 

10  

l 

I 

2 

12 

.UPR�lOO-
. : .W-19 

1 

-
.. 

-
1 
. .  

. 216-U-4 · . ·.· .. 

0 

-
-
-
0 

�w..as 
··.: 

· 200-W.:.S7 

0 0 

- -
- -
-· -
'> 0 

216-U-4B 216-U-15 

0 0 

0 -
0 -
0 -
0 0 

UPR-200- · UPR-200-
· W..JJ : W-'48 , 

0. 0 

- -
- -
.. -
0 0 

UPR-200- UPll-200-
. ,W-1 l_i W�78 

0 0 

- -
- -
.. -
0 0 

200-W-89 • 

0 

-
-
-
0 

216:'U-16 

s 

I 

I 

2 

7 

UPR-200-
W-55 

0 

.. 
-· 
-
0 

Project 
' Total 

S8 8 
6 

� s 
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Drilling will be perfonned in accordance with drilling, installation, and well maintenance 
int� work processes and requirements. Appropriate drilling methods include push, auger or 
cable tool drilling techniq�es as determined by the PHMC field superintendent. 

3.4 SAMPLING PROCESSES · 

· The sampling processes to be implemented in the field shall be implemented consistent with the 
requirements outlined in the Tri-Party Agreement Action Plan, Section 7.8, Quality Assurance. 
The project may utilize the WSCF Sampling and Mobile Labs organization or other approved 
sampling organization to perform the sample collection at the 200-UW-1 OU. The approved 
sampling organization will perfonn the sample collection activities in accordance with 
established instructions for sample collection, collection equipment, and san:iple handling. 

3.5 SAMPLE MANAGEMENT . 

Sample and data management activities will be performed in accordance with the PHMC quality 
assurance program. Sample preservation, container, and holding-time requirements will be 
indicated on Chain of Custody/Sample Analysis Request forms in accordance with internal work 
processes and requirements, and the specific anal�cal method prepared for specific sample 
events. 

3.5.1 Sample Custody 

All samples obtained during the project will be controlled from the point of origin to the 
analytical laboratory, as required by internal work processes and requir�ents. 

3.5.2 Sample Packaging and Shipping 

Sample packaging/shipping will be addressed through internal work processes and requirements. 

3.5.3 Field Documentation 

Sample preservation and container details will be addressed on the Chain of Custody/Sample 
Analysis Request fonn in accordance with the requirements specified in internal work processes 
and requirements. 

3-13 
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4.0 . HEAL TH AND SAFETY 

DOE/RL-2003-51, Rcv. O 
03/2005 

All field operations will be perfonned in accordance with PHMC health and safety requirements 
outlined in a project specific health and safety plan. In addition, a work control package will be 
prepared that will further control site operations. This work package will include an activity 
hazard analysis, and will also reference applicable radiological control requirements. 

. . 

The sampling processes and associated activities will take into consideration exposure reduction 
and contamination control techniques that will minimize the radiation exposure to the sampling 
team as required by internal work requirements and processes that satisfy minimum requirements 
established by 10 CFR 835, Occupational Radiation Protection Final_Rule, and provide the basis 
for consistent and unifonn implementation of radiological control requirements. 



Page 64 ot 98 ot D7628799 

This page intentionally left blank. 

4-2 

DOFJRL-2003-S1, Rev. 0 
03/2005 



p�ge 65 or 98 or D7628799 

S.O MANAGEMENT OF WASTE 

DOF/RL-2003-Sl, Rev. 0 
03/2005 

Waste management will be perfonned per internal work requirements and processes. The 
requirements for waste containment, labeling, and tracking are specified in applicable internal 
work requirements and processes. These requirements and processes have been prepared to 
implement the requirements of the Washington State Department of Ecology, found in 
"Environmental Restoration Program Strategy for Management of Investigation Deriv� Waste" 
(Ecology ct al., 1999). Management of investigation-derived waste, minimization practices, and 
waste types applicable to the 200-UW-l OU are described in WMP-18 128. 

Unused samples and associated laboratory waste for the analysis will be dispositioned in 
accordance with the laboratory contract, which in most cases will allow the laboratory to dispose 
of this material. The approval of the project manager is required before returning unused 
samples or waste from o.ffsite laboratories. 

5- 1 
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200-UW-1 OPERABLE UNIT WASTE SITE AND SAMPLE LOCATIONS 

(PLAN AND PROFILE FIGURES) 

Figure A-1 .  Waste Site Locations for Unplanned Releases UPR-200-W-48, 
UPR-200-W-l 17, UPR-200-W-60, and UPR-200-W-l 1 8. 
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Figure A-2. Waste Site Locations for 216-U-4, 216-U-4a, 216-U-4b, 
UPR-200-W-33, 200-W-89, UPR-200-W-SS, and UPR-200-W-78. 
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Figure A-3. Waste Site and Sample Locations for UPR-200-W-8, 200-W-71 Trench. 
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Figure A-3a. 200-W-71 Test Pit Sampling Profile. 
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Figure A-3b. 216-U-17 Crib Borehole Sampling Profile. 
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Figure A-3c: Unplanned Release UPR-200-W-8 Test Pit Sampling Profile. 
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Figure A-4. Waste Site and Sample Locations for 200-W-87, 200-W-57, 
200-W-85, and 216-U-15. 
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Figure A-5. Waste Site and Sample Locations for 200-W-56, 216-U-5, 
216-U-6, and 2607-W7. 
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Figwe A-6. Waste Sito IIDd S11111pleLocations for 200-w-42. UPR-200-W-163, 
111d 216-U-8. 
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Figure A-6a. Pipeline 200-W-42 Vitrified Clay Pipeline Borehole Sampling Profile.
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Figure A-7. Waste Site and Sample Locations for 200-W-77 and 216-U-16. 
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Figure A-7a. 216-U-16 Crib Borehole Sampling Profile.
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Figure A-8. Waste Site and Sample Locations for 216-Ul-1, 216-U-2, 2607-W5,
UPR-200-W-19, and 241-U-361,5
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Figue A-9. Waste Site and Sample Locations for 216-U-12.
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APPENDI.X B 

CONTAMINANTS OF POTENTIAL CONCERN EXCLUSION RATIONALE FOR 200-UW-1 OPERABLE UNIT WASTE SITES 

Table B-1 .  Contaminants of Potential Concern Risk Based Exclusion Rationale for 200-UW-l OU Soil Waste Sites. (5 Pages) 
Chemieal Class Chemical Reaso■ for Exclusion as Contaminants of Concen1 Reasen for Inclusion as Contaminants 

of Concern 
CONV Chloride Toxicity value not available . -

. CONY Fluoride Did not exceed most stringent hwnan health, �undwater protection, or -
ecological PRG 

CONV --· Nitrate (as NOJ) Did not exceed human health. groundwater protection, or ecological PRG 
CONV Nitrite Did not exceed human health, groundwater protection, or ecological PRG -
CONY Nitrogen in Nitrite and Nitrate - Exceeds groundwater protection PRG 
CONY Phosphate Toxicity value not available -
CONY Sulfate Toxicity value not available -
METAL Antimony Did not exceed human health, 1UOundwater protection, or ccololtical PRG 
METAL Arsenic Arsenic concentrations did not exceed MTCA protectiveness standards -

for human health, ecological receptors, or groundwater. 
METAL Asbestos Did not exceed most stringent hwnan health. groundwater protection, or -
METAL Barium 

ecololtical PRG 
Did not exceed most stringent human health, groundwater proi.cction, or -
ecological PRG 

METAL Cadmium Did not exceed most stringent human health, groundwater protection, or -
ecological PRO 

METAL Chromiwn Did not exceed most stringent hwnan health. groundwater protection, or -
�loeical PRO 

METAL Cobalt Did not exceed most :;ttingcnt human health, groundwater protection, or -
ecological PRO. 

METAL Copper Did not exceed most stringent human health, groundwater protection, or -
ccolo2ical PRG 

METAL Lead Did not exceed most stringcnt human health, groundwater protection, or -
e<:0loltical PRG 

METAL Manganese Manganese concentrations did not exceed MTCA industrial toxicity- -
based protectiveness standards for human health or ecological 
receptors. Manganese has no toxicity-based soil standard for 
�undwater protection. 

METAL McrcurY Did not exceed human health, 1UOundwater protection, or ecological PRG 
METAL Nickel Did not exceed most stringent hwnan health, groundwater protection, or -

ccolomcal PRG 
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Table B-1 .  Contaminants of Potential Concern Risk Based Exclusion Rationale for 200-UW-l OU Soil Waste Sites. (5 Pages) 

· Chemical Cius 

METAL 

METAL 

METAL 

METAL 

METAL 

METAL 

METAL 

METAL 
METAL 

METAL 
RAD_D 

RAD D 
RAD_D 

RAD_D 

RAD_D 

RAD_D 

RAD_D 

RAD_D 

RAD_D 

RAD_D 

RAD_D 

RAD_D 

Chemical 

Sclcniwn 

Silver 

Strontium 

Thallium 

Titanium 

Uranium 
Vanadium 

Yttrium 
Zinc 

Zirconium 
Amcricium-24 1 

Cesium-134 
Cesium-137 

Cobalt-60 

Curium-244 

Europium- I 52 

Europium-I 54 

Europium-lSS 

Neptunium-237 

Plutonium-238 

Plutonium-2391240 

Potassium-40 

-- . 

Rwoa far Excluslo�.u Co■ta•iaaau of CQ■cera Reuon for Inclusion IS Containinants .. .. orCancera 
Did not exceed most stringent human health. groundwater protection, or -
ccololrical PRG 
Did not exceed most stringent human health, groundwater protection, or -
ecological PRG 
Did not exceed most stringent human health, groundwater protection, or -
ccolo�cal PRO 
Did not exceed most stringent human health, groundwater protection, or -
ccololrical PRG 
Did not exceed most stringent human health. groundwater protection, or -
ccololrical PRG - Exceeds 2.roundwater protection PRO -···· .. 
Did not exceed most stringent human health, groundwater protection, or -
ccolo2ical PRG 
Toxicity value not available -
Did not exceed most stringen� human health. groundwater protection, or -
ecolo2ical PRO 
Toxicity value not available --
Did not.exceed most stringent human health, groun�watcr protection, or -
ccoloi,ical tanzct dose threshold 
Short-lived radionuclide Chalf-life lw than three years) -- Exceeds I S  mrem/yr for direct contact and 

ecolo1!:ical PRGs 
Did not exceed most stringent human health, groundwater protection, or -
ccolo2ical taNct dose threshold 
Did not exceed most stringent human health, groundwater protection, or -
ccolo2,ical tar2CI dose threshold 
Did not exceed most stringent human health, groundwater protection, or -
ecolol!ical tar2et dose threshold 
Did not exceed most stringent human health, groundwater protection, o� -
ccolo�ical tat2ct dose threshold 
Did not exceed most stringent human health. groundwater protection, or -
ccolo2ical tarxct dose threshold 
Did not exceed most �ngc:nt human health. groundwater protection, or -
ccolol!ical tanict dose thn:shold 
Did not exceed most stringent human health. groundwater protection, or -
e<:olo2ical tanzct dose threshold 
Did not exceed most stringent human health, groundwater protection, or -
ecolo1!ical wvct dose threshold 
Did not exceed most stringent human health, groundwater protection, or -
ccolo2ical tarect dose threshold 
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Table B-1 .  Contaminants of Potenti.alConcem Risk Based Exclusion Rationale for 200-UW-1 OU Soil Waste Sites. (5 Pages) . .  
Chemical Ous Chemical 

RAD_D Radium-226 

RAD_D Radium-228. 
-·· · ·--- -

RAD_D Selenium-79 

RAD_D Sodium-22 

RAD_D Strontiurn-90 

RAD_D Technetium-99 

RAD_D Thorium-228 

RAD_D. Thorium-232 

RAD_D Uranium-233/234 

RAD_D Uranium-235 

RAD_D Uranium-238 

SVOA 1 ,4-Dichlorobenzcnc 

SVOA 2-(2-ethoxyethoxy)cthanol 
SVOA 2,3,7-trimethyloctanc 
SVOA 2,6, I 0, l �-tetramcthyl-

heptadccanc 
SVOA . 2,6-di4crt-butyl-p-

lbcnmouinOPC 
SVOA 2. 7, 10-trimcthyl-dodcame 
SVOA 2-Chlorophcnol 

SVOA 2-Mcthylnaphthalcnc 
SVOA 4-Chloro-3-mcthylphcnol 
SVOA Accnaphthcnc 

SVOA Acenaohthylcne 
SVOA Benl.O{ghi)oervlcnc 
SVOA Benzoic acid 

Reiiio■ ror ,�cluslo1ufColib!ll�-il•nts of Co■cera. :: 
· , ·  

Did not exceed most stringent h uman  health, groundwater protection, or 
ecolo2ical tar2ct dose threshold 
Did not exceed most stringent human health, groundwater protection, or 
ecolosrical �ct dose threshold 
Did not exceed most stringent human health, groundwater protection, or 
ecoloitical t&lltet dose threshold 
Did not exceed most stringent human health, groundwater protection, or 
ecolo2ical tlln!ct dose threshold 
Did not exceed most stringent human health, groundwiter protection, or 
ecololrical tantct dose threshold 

Did not exceed most stringent human health, groundwater protection, or 
ecolo2ical tarect dose threshold 
Did not exceed most stringent human health, groundwater protection, or 
ecol02ical tar2et dose threshold . 
Did not exceed most stringent human health, groundwater protection, or 
ecolo2ical tan!et dose threshold 
Did not exceed most stringent human health, groundwater protection, or 
ecolo1dcal tanz:et dose thmshold 
Did not exceed most stringent human health, groundwater protection, or 
ecolo2ical taraet dose threshold 
Did not exceed most stringent human health, groundwater protection, or 
ecololtical PRG 
Toxicity value not available 
Toxicity value not available 
Toxicity value not available 

Toxicity value not available 

Toxicitv value not available 
Did not exceed most stringent human health, groundwater protection, or 
ecololtical PRO 
Toxicity value not available 
Toxicity value not available 
Did not exceed most stringent human health, groundwater protection, or 
ccololtical PRO 
Toxicity value not available 
Toxicity value not available 
Did not exceed most stringent human health, groundwater protection, or 

Reason for Inclusion as Contaminants 
of Concern 

Exceeds 4 mrem/yr for groundwater 
i protection 
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Table B-1 .  Contaminants of Potential Concern Risk Based Exclusion Rationale for 200-UW-1 OU Soil Waste Sites. (5 Pages) 
. Chemical Cius Chemical . Reason for Exclusion a1 Contiimin■nts of Concern Reuon for Inclusion u Contaminants . . 

of Concern 
ecolo2ical PRO 

SVOA Bis(2-cthylhexyl) phthalatc Did not exceed most stringent human health, groundwater protection, or -
ecolo2ical PRG 

SVOA Dccamethylcyclopcntasiloxane Toxicity value not available -
SVOA Diacctone alcohol Toxicitv value not available -
SVOA Di-n-butylphthalate Did not exceed most stringent human health, groundwater protection, or .. 

ccololrical PRO 
SVOA Dodecane Toxicity value not available --
SVOA Eicosane Toxicity value not available -
SVOA Hexadccane Toxicity value not available -
SVOA Hexanal Toxicity value not available --
SVOA Normal Paraffin Hydrocarbon Did not exceed most stringent human health, groundwater protection, or -

c:colo2ical PRG 
SVOA PCBs, herbicides, and . Did not exceed �ost stringent human health, groundwater protection, or -

1 ""sticidcs ecolo2ical PRG 
SVOA Pentachlorophenol Did not exceed most stringent human health, groundwater prot�ion, or -

ecolo2ical PRG 
SVOA Pcntadecanc: . Toxicity value not available -
SVOA Pyrcnc Did not exceed most stringent human health, groundwater protection, or -

. .  ecological PRG 
SVOA Sulfur (atomic) Toxicity value not available -
SVOA Tctradecane Toxicity value not available -
SVOA Tributylphosphatc Toxicity value not available -
SVOA Tridc:cane Toxicity value not available: -
SVOA Undc:cane Toxicity value not available -
TPH Kerosene Did not exceed most stringent hwnan health, groundwatei: protection, or -

ecolo2.ical PRG 
VOA 2-Butanone Did not exceed most stringent human health, groundwater protection, or -

ccololrical PRG 
VOA Acetone Did not exceed most stringent human health, groundwater protection, or -

ecological PRO 
VOA Bromomethanc: Did not exceed most stringent human health, groundwater protection, or -

ecolofrical PRO 
VOA Carbon disulfide Did not exceed most stringent human health, groundwater protection, or -

ecolo2.ical PRG 
VOA Chloromethane Did not exceed most stringent human health, groundwater protection, or -

ccolo2ical PRG 
VOA Hexane Did not exceed most stringent humBI! health, groundwater protection, or -

ecolo2ical PRG 
VOA Methylene Chloride Did not exceed most stringent human health, groundwater protection, or -
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Table B-1 . Contaminants of Potential Concern Risk Based Exclusion Rationale for 200-UW-l OU Soil Waste Sites. (5 Pages) 

Chemical Clan Chemical 

VOA Tetrachlorocthcnc 

VOA Toluene 

NOTES: 
CONY conventional panunctcr. 

· •  
llcaton for Enlusl,li as Contaminants of Concern . . . .. - . .  

ecological PRO 
Did not cxcccd most stringent human health. groundwater protection, or 
ccoloeical PRO 
Did not cxc:=d most stringent human health, groundwater protection, or 
ccolorzical PRG 

MTCA WAC 1 73-340-740 (7[c]), "Model Toxics Control Act -Cleanup." 
PRO • preliminary remediation goal. 
RAD_D • decayed radiological 
SVOA = scmivolatilc organic compound 
TPH • total petroleum hydrocarbon. 
VOA • volatile orpnic compound. 

Rcuon for Inclusion u Contaminuts 
of COftcern 

-
--

Source: CP-16244, Data Quality Objeclives Swrunt11)1 &port/or tM U Plan1 Clo.run Ana Waste Sites, Rev. O; OOE/RL-2003-23, FOC11Sed Feasibility Study for lhe 200-
UW-l Operable Unit. 

j 
N 

8 
I 

V, 

o .:-
� s'  O <  ·O • 
V\ 0 

... 
II 



Page 92 ot 98 ot D7628799 

This page intentionally left blank. 

B-6 

DOFJRL-2003-51 ,  Rev. 0 
03/2005 




